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SUMMARY 

A simulation of lsotachophorettc eqmhbria has been applied to 287 anions, 
evaluating R, indices for qualitative determmatlon and time-based zone lengths for 

quantitation under 3 1 leadmg electrolyte conditions in the range pH 3-10, using eight 
different buffers. The R, values may be useful for correcting asymmetric potentials of 
sensing electrodes for precise R, measurement, assessmg the separablhty of samples 
and estimating the optimum separation conditions. The zone lengths for IO-nmol 
samples obtamed at a drivmg current of 100 PA may be useful for quantitation. 

INTRODUCTION 

A unique feature of capillary isotachophoretic apparatus commonly used is 
that there are no packing materials in the separation column. The isotachophoretic 
behaviour in such a free electrolyte system can be analyzed theoretically and the 
observed isotachopherograms can be simulated using a few physico-chemical con- 
stants of the sample components and appropriate separation conditions1,2. In pre- 
vlous papers we have described applications of this simulative technique to analyti- 
cal problems such as the assessment of the separability of samples at different pH 
values2, estimation of the optimum separation conditions2 and quantitation without 
a calibration line3. In prmciple, the separabihty of samples by isotachophoresis is 
determined by the effective mobihties of the sample components, which are closely 
related to their absolute mobilitles and pK, values and to the pH of the leading 
electrolyte, pH,, buffered by an appropriate counter ion. To ensure that there is 
sufficient difference between the effective mobilitles of the sample components, a 
complex-forming techmque and a solvent effect are also utihzed4. 
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In the present work, the qualitative and quantitative indices of 287 anions are 
simulated under 3 1 aqueous electrolyte conditions m the range pH 3-l 0 by constder- 
mg the pH dependence of the effective mobility. These Indices, z.e., R, and the ttme- 
based zone length, f, can be used as a data base for analytical purposes and for 
correctron of asymmetric potential m the measurement of RE5, qualitative identifi- 
cation without addition of a standard and conversion of R, mto other qualitative 
indices and race rersa 

SIMULATION CONDITIONS 

The pH of the leadmg electrolyte. pH,, was varied m the range 3-10 (0.25 pH 
units per step) using eight kmds of buffer tons’ p-alanme (pH, = 34); s-aminoca- 
proic acid (44 75); creatmme (4.75-5.25); htsttdme (5.5-6.25); imidazole (6.5-7.25); 
trts(hydroxymethyl)ammomethane (Trrs) (7.558 25); 2-ammo-2-methyl- 1,3- 
propanediol (amedlol) (8.5-9.25); ethanolamine (9.5-10). The absolute mobilities, 
m,, and the dtssociatton constants. pK,, of the buffers used are summarized m Table 
I. The absolute mobility of cationic j?-alanme (36.7 . 1OW cm2 V-l set-l) obtained by 
conducttvity measurement was dtfferent from the previously used value’ of 3 1 .O . 10 -’ 
cm’ V’ secP1 obtamed by analysmg the step height of amonic p-alanme and assum- 
mg the catiomc m, to be equal to that of the anionic m,. The leadmg ion was 0.01 M 
chloride and the drtvmg current was 100 PA Table II shows the simulation con- 
ditions, the simulated concentration of buffer, the effective mobtlity of the buffer and 
leading ton, the spectfic conductivtty and the potential gradient of the leadmg zones. 
For stmulation of the latter the inner diameter of the separation column was assumed 
to be 0.5 mm. The isotachophoretic zone veloctty at each pH, condition is also shown 
in Table II. This velocity can be used to esttmate the ttme needed for detectmg the first 

sample zone. 
The m,, and pK, values of the 287 substances are mainly hterature values. For 

about 80 substances, isotachophorettcally evaluated constants were used. It should be 
noted that the correctton of m, of j&alanme and revtsion of the computer program 
caused little changes in the m, and pK, values evaluated previously5. For a part of the 
samples, especially for isomers of benzene denvatwes, pK, could be found m the 

TABLE I 

PHYSICO-CHEMICAL CONSTAYTS OF BUFFERS USED IN SIMULATION (25=C) 

m0 = Absolute moblhty (cm’ V- I seC’ x 105) pK, = thermodynamic acid dlssoclatlon constant The 

absolute moblhtles were obtamed lsotachophoretlcally, dnd the pK, values were taken from the literature 

pH, range Buffer PK m. 

30&4Oo /?-Alanme 3 552 36 7 

4 004 75 &-Ammocaprolc 4 373 28 8 

4 75-5 25 Creatinine 4 828 37 2 

55&625 Hlstldme 6 04 29 6 

6 50-7 25 Imldazole 7 15 52 0 

7 50-8 25 Tns 8 076 29 5 

8 50-9 25 Amedlol 8 78 29 5 

9 50-10 0 Ethanolamme 9 498 44.3 
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TABLE 11 

SIMULATED EFFECTIVE MOBILITIES AND CONCENTRATION OF LEADING ZONE CON- 

STITUENTS (2YC) 

pH, = pH of leadmg electrolyte, & = effective moblhty (cm’ V-’ set- 1 x 10’) of leadmg Ion (Cl-), m, 
of Cl- bemg 79.08 lo-’ cm* V-’ set-‘; CL,,= total concentration (mM) of buffer Ion; +& = effective 
moblhty (cm’ V-’ set-’ x ItJ5) of butfer Ion, the counter dIrectIon bemg mdlcated by a negative sign; K,_ 
ZZ specific conductlvlty (S cm-‘) of leadmg zone, E L = potential gradlent (V cm-‘) of leadmg zone at a 
drlvmg current of 100 PA (I D of narrow bore tube 0 5 mm); b = lsotachophoretlc zone velocity (cm 

secC’ -x 103) 

Buffer PffL piir GL ‘% L KL E* I 

fi-Alanme 

+Ammocaprolc 
acid 

Creatmme 

Hlstldme 

Imldazole 

Trl s 

Amedlol 

Ethanolamme 

3 00 14 64 11 28 -26 48 1.348 37 77 28.20 
3 25 74 61 1368 -22 88 1.212 41 98 31.32 
3 50 74 57 17 43 -1843 1 137 44 80 33.40 
3 75 7451 23.79 -13 70 1 094 46 56 34 69 
4 00 74 44 34 94 -940 1 069 47 63 35 46 

4 00 74 60 13 68 ~ 18.41 0 997 51 09 38 12 
4 25 74 58 16 70 - 15.15 0 982 51 84 38 65 
4.50 74 48 2201 -11 52 0.974 52 29 38 94 
4 75 74 40 31 42 -808 0 969 52 57 39 11 

4 75 74 57 1750 -1920 1 050 48 51 36 18 
5 00 74 52 23 37 -1439 1 047 48 65 36 25 
5 25 74 45 33 80 -995 1 045 48 74 36 29 

5 50 74 63 12 59 -20 82 0 974 52 28 39.02 
5 75 74 59 14 62 -1793 0 973 52 33 39 03 
6 00 74 53 18 22 - 14.39 0 972 52 37 39 03 
6 25 74 46 24 62 -1065 0 972 52 42 39 03 

6 50 74.67 1202 -40 08 1.202 42 97 32.08 
6 75 74 66 13 59 -3544 1 185 42 97 32 08 
7 00 74 63 16.38 -29 40 1 185 42 98 32 08 
7 25 74 60 21 35 -22 56 1 185 42 99 32 07 

I 50 74 63 12 39 -21.08 0 972 52.38 39 10 

7.75 74 60 14.26 -1832 0 972 52 40 39 09 

8 00 74 54 17 57 -1487 0.971 52 43 39 08 
8 25 74.41 23 46 -11 14 0.971 52 45 39.06 

8 50 
8 75 

9 00 
9 25 

74 59 
74 53 

74 45 
74 37 

74 58 
74 53 
74 47 

14.74 -17 73 0.972 52 38 39 07 

18.42 - 14 19 0 972 52 38 39 04 

24 99 -1046 0.973 52 37 38 99 

36 67 -7 14 0 973 52 32 3891 

9 50 

9 75 
1000 

19 12 -21 31 1119 45 53 33 95 

26 25 -15 56 1 124 45 32 33 17 

39 01 - 10 51 1.133 44 94 33 46 

literature but pnO could not. In such cases, the m, values were assumed equal to those 

of compounds of similar structure or slmllar molecular weight. 
The calculations were carried usmg a SORD microcomputer M223 Mk III 
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equipped with two 1 MB floppy disk dnvers. The results were filed on a floppy disk. 
To calculate 8897 (287 x 31) R, values required cu. 10 h. 

USE OF INDICES 

The names of the 287 anionic substances simulated are arranged in alphabet- 
ical order m Table Ill The simulated results are summarized in Table IV together 
with values of m, and pK,, the molecular formula and molecular weight. The negative 
signs of m, for amens are omitted except for a few ammo acids. Also hsted m Table 
IV are the ratio, R,, of the potential gradient of the sample zone, Es, to that of the 
leadmg zone, EL, the time-based zone length, t (set). the effective charge, - Z, and the 
pH of the sample zone, pH,, at each pH,. 

I. Correction of asymmetnc potentlnl 

When a potential gradient detector IS used, the actual basehne for the measure- 
ment of the step heights of the leading, h,, and the sample zone, h,, sometimes drifts 
due to an asymmetric potential at the sensmg electrodes. This drift, sometimes results 
m a slgmficant error In the observed R, values. In such cases, the simulated R, values 
of samples with well defined n?O and pK, can be obtamed from an evaluation of the 
drifted step height, Ah. In Table IV, the R, values of substances marked with (S), R, 
(std), are useful as internal standard indices. The Ah can be evaluated as 

Ah = [hs,,, - “zL. R,(std)J/‘[R,(std) - I] (1) 

where hstd 1s the apparent step height of the zone of the internal standard and h, that 
of the leadmg zone. Using Ah, the R, values of the sample components can be 
corrected 

R, = EsiEL = (h, + Ah)j(h, + Ah) (2) 

where lzs is the observed step height of the sample. Examples of this mode of correc- 
tlon were reported in ref. 5. 

II. Assessment of separahdit?~ 
From Table IV, one can assess the separability of the given samples by compar- 

mg thi R, indices at the different pH, values. According to our expenence, when the 
R, values of two samples coincided wlthin cu. 0.15, their separation was difficult or 
lmposslble. The lmear mterpolation of adjacent R, values gives approximate R, 
values at any pH, using the same buffer. e.g., the R, values of acetic acid at pH, 3 and 
3.25 are 8 876 and 7.444, then the R, value at pH, 3.125 can be estimated as 8.876 - 
(8.876 - 7.444) x 0.125/0.25 = 8.160. The exactly simulated value is 8.090 and the 
discrepancy is thus shght. 

For the estimation of pH, and the selection of a terminator for optimum 
separation, the pH, should be selected so as to result m sufficient difference between 
the R, values of the samples A plot of R, against pH, is useful for this purpose. Fig 
1 shows the dependence on pH, of the R, values of benzoate (No. 12 m Table IV), 
cacodylate (27), caproate (29), chlorate (32), &rate (57), phenolate (229) and N- 
tr~s(hydroxymethyl)methyl-3-aminopropanesulphonic acid (TAPS) (262) In the range 
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Fig 1 Effect of pH, and the buffers on the simulated R, values of chlorate. citrate. benzoate, acetate. 

caproate, cacodylate, TAPS and phenolate Ions at the lsotachophoretxally steady state The leadmg Ion 
was 10 mM Cl- The buffers used were /3-alanme (pH, = 34), t-amrnocaprolc acid (4-4 75), creatmme 
(4 75-5 25), tustuzlme (5 5-6 25), lmldazole (6 5-7 25), trls(hydroxymethyl)ammomethane (7 5-8 25), 
amechol (8 5-9 25), and ethanolamme (9 5-10) 

pH, 5 5-6 25 hlstldme buffer, chlorate. citrate, acetate, benzoate and caproate ions 

can easily be separated using cacodylate ion as terminator. At intermediate pH, 
values of 4.54.75 (E-ammocaproic acid buffer), benzoate and acetate ions may form 
a mixed zone. In the low pH, range 34 the samples can easily be separated, how- 
ever, cacodylate ion is not suitable as the terminator as the R, values are too large, 

caprylate (30) may be suitable. The separablhty is strongly dependent on the sample 
amount For the separation of large amounts of samples. a high loading of leading 
ion 1s necessary. even when the difference between R, values is larger than en. 0.15 

(the latter 1s only a measure of the separation) 

III. Qualrtatwe ident$catlon 
For the ldentlfication of unknown samples, the method of standard addition 

has usually been employed. Instead qualitative ldentlficatlon can be achieved by 
comparmg the observed and simulated R, values, If the R, values are measured 
carefully using an Internal standard. At least, the possible candidates for the com- 
ponents in actual samples can be hmlted to several kinds, and their number can be 
reduced further by consldermg the R, values measured at other pH, values. This 
procedure can be performed rapidly by computer-sortmg of samples havmg similar 

R, values to those observed. 

IV. Quuntitatzon 
When the separated samples are Identified, their amounts can be determined 
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Terminator 
09- 

Caproate Ion 

Benzoate 

/ 

y-v- 

0.8 - Lactate 

0.7 - - 
0.6 - 

//---- 

PU 

0.5 - _? 
A- 

Acetate 
--- 

0.4 - 1 

0.3 - -- 

0.2 - ’ ‘\ Citrate 

--- 

0.1 - --v-e 

0, I , I I I 
2 3 4 5 6 7 8 9 10 

pHL 

11 

Fig 2 Effect of pH, and the buffers on the simulated PU values of chlorate, citrate, lactate, benzoate and 
acetate Ions at the lsotachophoretlcally steady state The tertnmator IS caproate ion For the electrolyte 
systems, see Fig. I 

using the simulated and observed zone lengths. In Table IV the simulated time-based 
zone lengths, t(sec), are listed for lo-nmol samples at a driving current of 100 PA. If 
the observed time-based zone length is &(sec) at a driving current of I (,uA), the 
sample amount, n,(nmol), can be expressed: 

Fls = tobsl/10 t (3) 

For example, at a driving current of 50 PA and pH, 6, the time-based zone length of 
acetic acid was 50 sec. The sample amount can easily be estimated as 50 x SO/l0 x 
16.22 = 15.4 nmol, and the slope of the cahbration line, I/101, IS 0.308. 

V. Conversion of R, into different qualitative m&c-es 

Besides R,, several qualitative indices have been proposed such as relative step 
height4, IRM6, PU’, PR8, RU (= IRM x 100)’ and SU (= PU x 100)‘. The 
definition of IRM is the same as R, and PR = I/R,. PU is defined as 

pu = (h, - k)l(~T - 4) (4) 

where h, 1s the step height of the terminating zone. The R, values of samples can be 
converted into PU values using the R, value of the sample, RE(S), and terminating 
Ion, R,(T): 

PU = [MS) - lII[R,U) - 11 (5) 
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Fig. 2 shows the pH dependence of PU values for acetate (l), benzoate (12), chlorate 
(32), citrate (57) and lactate (184) using R, values of caproate ion (29) as the termi- 
nator. A similar conversion of the relative step heights of 65 anIons to R, values has 
been reported m ref. 5 

Thus, the simulated quahtative and quantitative indices can be utilized for 
several analytical purposes, although the number of simulated samples is limited. It 
should be noted that the accuracy of the simulated indices depends mainly on the 
physico-chemical constants of the samples and buffers used. The present table is as yet 
m an experimental stage, but by continuous revision it will be used widely in future as 
a data base for isotachophoresis We await the critical comments of users. 

Similar tables for amino acids and cations will be submitted m due course. 
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TABLE III 

ANIONIC SUBSTANCES LISTED ALPHABETICALLY IN TABLE IV 
____-_________--_________--__-----___-_______-_-_____-_-_-_----__-_____________ 
No, Samples No. Samples ____________________-_---_-____---___-____-__-_-_-_--_-__--____--_-_-----__-___ 

ACETIC ACID (S) Z-CHLOROPROPIONIC ACID 1 
2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
21 

22 

23 

24 

25 

26 

27 

28 
29 

30 

31 

32 

33 

34 

35 

36 
37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

ACRYLIC ACID 

ADIPIC ACID 

ALLYLACETIC ACID 

0-AMINOBENZOIC ACID 

P-AMINOBENZOIC ACID 

ARSENIC ACID 

ASPARTIC ACID 

ASPIRIN 

AZELAIC ACID 

BENZENESULFONIC ACID 

BENZOIC ACID (S) 

BENZYLASPARATIC ACID 

BROMIC ACID (S) 

BROMOACETIC ACID (S) 

m-BROMOBENZOIC ACID 

o-BROMOBENZOIC ACID 

P-BROMOBENZOIC ACID 

Z-BROMOBUTYRIC ACID 

4-BROMOBUTYRIC ACID 

o-BROMOPHENYLACETIC ACID 

2-BROMOPROPIONIC ACID 

5-BROMOVALERIC ACID 

o-t-BUTYLBENZOIC ACID 

p-t-BUTYLBENZOIC ACID 

BUTYRIC ACID (S) 

CACODYLIC ACID 

CAPRIC ACID 
CAPROIC ACID (S) 

CAPRYLIC ACID 
CARBONIC ACID 

CHLORIC ACID (S) 
2-CHLORO-3-OH-BUTYRIC ACID 
CHLOROACETIC AClD 

m-CHLOROBENZOIC ACID 

o-CHLOROBENZOIC ACID 
p-CHLOROBENZOIC ACID 

2-CHLOROBUTYRIC ACID 

3-CHLOROBUTYRIC ACID 

2-CHLOROCROTONIC ACID 

3-CHLOROCROTONIC ACID 

CHLORODIBROMOACETIC ACID 

CHLORODIFLUOROACETIC ACID 

2-CHLOROISOCROTONlC ACID 

m-CHLOROPHENOL 

o-CHLOROPHENOL 

p-CHLOROPHENOL 
p-CHLOROPHENYLACETIC ACID 

49 
50 

51 

52 

53 

s4 
55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 
69 

70 
71 

72 

73 

74 
75 

76 

77 

78 

79 

80 

81 

a2 

83 
84 
85 

86 

a7 

88 

a9 
90 

91 

92 

93 

94 

95 

96 __________________________________________ ____________________--__-___--__. 

3-CHLOROPROPIONIC ACID 
CHLOROUS ACID 

5-CHLOROVALERIC ACID 
CHROMIC ACID 
CINNAMIC ACID 

cls-CINNAMIC ACID 

CITRACONIC ACID 

CITRIC ACID (S) 

CRESOL 

m-CRESOL 

p-CRESOL 

CROTONIC ACID 

CYANIC ACID 

CYANOACETIC ACID 
m-CYANOBENZOIC ACID 

CYCLOBUTANE-l,l-DICARBOXYLIC ACID 

CYCLOHEXANE-l,l-DICARBOXYLIC ACID 

CYCLOPENTANE-1,1-DICARBOXYLIC ACID 

DECYLSULFONIC ACID 

DIBROMOFLUOROACETIC ACID 

2.3-DIBROMOPROPIONIC ACID 

DICHLOROACETIC ACID (S) 

DICHLOROFLUOROACETIC ACID 

2.4-DICHLOROPHENOL 

2.4-DICHLOROPHENOXYACETIC ACID 

DICHROMIC ACID 

DIETHYLACETIC ACID 

DIETHYLMALONIC ACID 

DIFLUOROACETIC ACID 

2,4-DIHYDROXYBENZOIC ACID 

2.5-DIHYDROXYBENZOIC ACID 

2.6-DIHYDROXYBENZOIC ACID 

3.4~DIHYDROXYBENZOIC ACID 
3,5-DIHYDROXYBENZOIC ACID 
DIHYDROXYTARTARIC ACID 
2.3-DIMETHYLBENZOIC ACID 

2,4_DIMETHYLBENZOIC ACID 

2,5-DIMETHYLBENZOIC ACID 

2.6-DIMETHYLBENZOIC ACID 

3,4-DIMETHYLBENZOIC ACID 
3,5_DIMETHYLBENZOIC ACID 

DIMETHYLMALONIC ACID 

2.6-DINITROBENZOIC ACID 

3,5-DINITROBENZOIC ACID 

2,3-DINITROPHENOL 

2,4_DINITROPHENOL 

2.5-DINITROPHENOL 
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No a Samples No, Samples 

97 2,6_DINITROPHENOL 

98 3,4_DINITROPHENOL 

99 3,5_DINITROPHENOL 

100 DIPHENYLACETIC ACID 

101 DIPROPYLMALONIC ACID 

102 DITHIONIC ACID 

103 DITHIONOUS ACID 

104 DODECYLSULFONIC ACID 

105 ENANTHYLIC ACID 

106 o-ETHOXYBENZOIC ACID 

107 p-ETHOXYBENZOIC ACID 

108 o-ETHYLBENZOIC ACID 

109 p-ETHYLBENZOIC ACID 

110 2-ETHYLBUTYRIC ACID 

111 ETHYLFUMARIC ACID 

112 3-ETHYLGLUTARIC ACID 

113 ETHYLMALEIC ACID 

114 ETHYLMALONIC ACID 

115 ETHYLPROPYLMALONIC ACID 

116 ETHYLSULFONLC ACID 

117 FLUOROACETIC ACID 

118 m-FLUOROBENZOIC ACID 

119 o-FLUOROBENZOIC ACID 

120 P-FLUOROBENZOIC ACID 

121 FORMIC ACID (S) 

122 FUMARIC ACID 

123 GALLIC ACID 

124 GLUCONIC ACID 

125 GLUCURONIC ACID 

126 GLUTACONIC ACID 
127 GLUTAMIC ACID (S) 

128 GLUTARIC ACID 

129 GLYCERIC ACID 

130 GLYCOLIC ACID 

131 GLYOXYLIC ACID 

132 HIPPURIC ACID 

133 HYDROBROMIC ACID 

134 HYDROCHLORIC ACID 

135 HYDROCYANIC ACID 

136 HYDROFLUORIC ACID (S) 

137 HYDROGEN AZIDE 

138 HYDROGEN HEXAFLUOROPHOSPHIDE 

139 HYDROGEN SULFIDE 

140 HYDROIODIC ACID 

141 2-HYDROXY-3-CHLOROBUTYRIC A, 

142 2-HYDROXY-3-Cl-ISOBUTYRIC A. 

143 2-HYDROXY-3-Cl-PROPIONIC A. 
144 2-HYDROXY-m-TOLUIC ACID 

145 3-HYDROXY-o-TOLUIC ACID 

146 3-HYDROXY-P-TOLUIC ACID 

147 4-HYDROXY-m-TOLUIC ACID 

148 6-HYDROXY-o-TOLUIC ACID 

149 m-HYDROXYBENZOIC ACID 

150 P-HYDROXYBENZOIC ACID 

151 2-HYDROXYBUTYRIC ACID 

152 3-HYDROXYBUTYRIC ACID 

153 4-HYDROXYBUTYRIC ACID 

154 m-HYDROXYCINNAMIC ACID 

155 o-HYDROXYCINNAMIC ACID 

156 P-HYDROXYCINNAMIC ACID 

157 2-HYDROXYISOBUTYRIC ACID (S) 

158 P-HYDROXYPHENYLACETIC ACID 

159 HYDROXYTRIMETHYLACETIC ACID 

160 2-HYDROXYVALERIC ACID 

161 4-HYDROXYVALERIC ACID 

162 HYPOPHOSPHOROUS ACID (S) 

163 IODIC ACID 

164 IODOACETIC ACID 

165 m-IODOBENZOIC ACID 

166 o-IODOBENZOIC ACID 

167 P-IODOBENZOIC ACID 

168 4-IODOBUTYRIC ACID 

169 m-IODOPHENYLACETIC ACID 

170 o-IODOPHENYLACETIC ACID 

171 P-IODOPHENYLACETIC ACID 

172 3-IODOPROPIONIC ACID 

173 5-IODOVALERIC ACID 

174 ISOBUTYRIC ACID 
175 ISOCAPROIC ACID 
176 ISOCITRIC ACID 
177 ISOPHTHALIC ACID 

178 o-ISOPROPYLBENZOIC ACID 

179 P-ISOPROPYLBENZOIC ACID 

180 ISOPROPYLMALONIC ACID 

181 ISOVALERIC ACID 

182 ITACONIC ACID 

183 2-KETOGLUTARIC ACID 

184 LACTIC ACID (S) 

185 LAURYLSULFONIC ACID 

186 LEVULINIC ACID 

187 MALEIC ACID 

188 MALIC ACID 

189 MALONIC ACID (S) 
190 MANDELIC ACID 

191 MES (S) 
192 MESACONIC ACID 
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______________________-_--________________-___-_-----___-----_----------------- 
No, Samples No, Samples 

________________________--___________________-__-----__~----------------------- 
193 
194 

195 

196 

197 
198 
199 

200 

201 

202 

203 
204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 
217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 
---. 

MESOTARTARIC ACID 

METHACRYLIC ACID 

METHOXYACETIC ACID 

m-METHOXYBENZOIC ACID 

o-METHOXYBENZOIC ACID 

p-METHOXYBENZOIC ACID 

p-METHOXYPHENYLACETIC ACID 

METHYLETHYLMALONIC ACID 

METHYLMALONIC ACID 
METHYLSULFONIC ACID 

2-NAPHTALENESULFONIC ACID 

NICOTINIC ACID 

NITRIC ACID 
2-NITRO-3-BROMOBENZOIC ACID 

3-NITRO-2-BROMOBENZOIC ACID 

3-NITRO-4-BROMOBENZOIC ACID 

2-NITRO-3-CHLOROBENZOIC ACID 

3-NITRO-4-CHLOROBENZOIC ACID 

3-NITRO-5-CHLOROBENZOIC ACID 

m-NITROBENZOIC ACID 

o-NITROBENZOIC ACID 

p-NITROBENZOIC ACID 

m-NITROPHENOL 

o-NITROPHENOL 

p-NITROPHENOL 

NITROUS ACID 

OCTYLSULFONIC ACID 

OROTIC ACID 

OXALIC ACID (S) 

OXALOACETIC ACID 

PELARGONIC ACID 

PERCHLORIC ACID (S) 

PERIODIC ACID 

PERMANGANIC ACID 

PEROXYSULFURIC ACID 

PERRHENIC ACID 

PHENOL 
PHENOXYACETIC ACID 

PHENYLACETIC ACID 
4-PHENYLBUTYRIC ACID 

2-PHENYLPROPIONIC ACID 

3-PHENYLPROPIONIC ACID 

PHOSPHORIC ACID (S) 

PHOSPHOROUS ACID 

PHTHALIC ACID 

PICRIC ACID 

PIMELIC ACID 

PROPIONIC ACID (S) 

241 3-PROPYLGLUTARIC ACID 

242 PROPYLMALONIC ACID 

243 PROPYLSULFONIC ACID 

244 PYRAZOLE-2.3-DICARBOXYLIC ACID 

245 PYROPHOSPHORIC ACID 

246 PYRUVIC ACID 

247 SACCHARIN 

248 SALICYLIC ACID 

249 SEBACIC ACID 

250 SELENIC ACID 

251 SELENIOUS ACID 

252 SELENOCYANIC ACID 

253 SORBIC ACID 

254 SUBERIC ACID 

255 SUCCINIC ACID (S) 

256 SULFAMIC ACID (S) 

257 SULFANILIC ACID 

258 m-SULFANILIC ACID 

259 o-SULFANILIC ACID 

260 SULFURIC ACID 

261 SULFUROUS ACID 

262 TAPS 

263 TARTARIC ACID (S) 

264 TARTRONIC ACID 

265 TEREPHTHALIC ACID 

266 THIOACETIC ACID 

267 THIOCYANIC ACID 

268 THIOCYANOACETIC ACID 

269 THIOGLYCOLIC ACID 

270 THIOSULFURIC ACID 

271 p-TOLUENESULFONIC ACID 

272 m-TOLUIC ACID 

273 o-TOLUIC ACID 

274 p-TOLUIC ACID 

275 TRIBROMOACETIC ACID 

276 TRICHLOROACETIC ACID 

277 TRICHLOROACRYLIC ACID 

278 TRICHLOROLACTIC ACID 

279 TRIMETAPHOSPHORIC ACID 

280 TRIMETHYLACETIC ACID (S) 

281 TRIMETHYLACRYLIC ACID 

282 2,4.6-TRIMETHYLBENZOIC ACID 

283 TRIMETYLPYRUVIC ACID 

284 VALERIC ACID 

285 VANILLIC ACID 

286 VINYLACETIC ACID 

287 VINYLGLYCOLIC ACID 



CHROMATOGRAPHIC DATA (1983) Dll 

TABLE IV 

ISOTACHOPHORETIC INDICE 
____-_--_-_- 

1 ACETiC ACID (S) 
42.4 

3,75 4.00 4.00 
5,428 4.576 3.848 
19.02 18.64 16.48 
0,340 0,404 0,485 
4,443 4,561 4.700 

6.00 6.25 6,50 
1.980 1.949 1,925 
16.22 16,21 21,62 
0,962 0,978 0.988 
6,122 6,355 6.651 

8.75 9.00 9.25 
1,908 1.907 1,906 
16823 16.27 16,34 
1.000 1.000 1.000 
8.842 9,092 9.343 

- -_--_-- --- - 
2 ACR\/\IC ACID 

4287 

3,75 4.00 4.00 
3.635 3,153 2,863 
19,OO 18.59 16s48 
0.509 0.588 0.653 
4,244 4.38'2 4.498 

6.00 6.25 6.50 
1.918 1,907 1,896 
16816 16.16 21.53 
0,987 0.993 0.996 
6,100 6.344 6.634 

8.75 9,oo 9.25 
1,894 1.893 1,892 
16018 16.22 16029 
1.000 1.000 1.000 
8.840 9,091 9.341 
__---_---- 

- 3 ADIP;C ACID 

-2 ;2":t 

3.75 4,oo 4,oo 
5.657 4,689 4.086 
28845 28028 25815 
0,574 0.695 0.807 
4.359 4.489 4.599 

6.00 6525 6.50 
1.783 1.745 1.708 
30322 30.39 40.01 
1,900 1.941 1,968 
6,102 6.338 6.625 

8.75 9.00 9.25 
1.697 1.695 1.693 
30869 30875 30.85 
2,000 2.000 2.000 
8,826 9,076 9.327 

_ - --_---- - - - 

S OF 287 ANIONIC SUBSTANCES 
-_----------_-------------__ 

9:' 
3.00 3.25 

4,756 “E% 3,50 
8,876 7.444 6.370 

: 21.01 0.206 ::_0,13 0.247 19.51 0.289 
PHS 4.151 4.249 4.342 

4.25 4.50 4875 4.75 5,oo 5.25 5,50 5.75 
3.485 3,111 2.763 2.650 2,427 2,244 2.087 2,027 
16.37 16826 16,18 18.16 18.12 18.09 16.23 16.22 
0,537 0.603 0.681 0.711 0.778 0.843 0.912 0.940 
4,789 4,904 5,050 5.112 5,264 5.449 5,733 5.910 

6.75 7.00 7.25 7.50 7.75 8.00 8825 8.50 
1.915 1,909 1.904 1.912 1,910 1.909 1.908 1.909 
21061 21.61 21.61 16,X 16,18 16,19 16.20 16.20 
0,993 0,996 0,998 0.999 0.999 1.000 1.000 1.000 
6.887 7.132 7,380 7,593 7.841 8.091 8,340 8.591 

9.50 9,75 10.00 (Ref.) : 1 
1.902 1,901 1.899 
20.09 20.36 20.85 
1.000 1,000 1.000 
9.626 9,878 10.133 

C3H402 3,oo 3.25 3,50 
4,258 72.06 92' 5.663 4.816 4,183 

: 21028 0.324 20.26 0.382 19,56 0.441 
PHS 3.914 4,023 4,127 

4.25 4.50 4.75 4,75 5.00 5,25 5.50 5.75 
2.638 2.422 2.241 2.206 2.093 2.012 1,963 1,936 
16.34 16.21 16812 18811 18,06 18.03 16<18 16.17 
0.710 0.775 0.839 0.853 0.900 0.937 0.964 0.978 
4.611 4,758 4.938 4,983 5,173 5,390 5.650 5.865 

6.75 7.00 7.25 7,50 7,75 8800 8.25 8.50 
1,893 1.890 1.888 1,896 1.896 1,895 1.893 1.895 
21.53 21.52 21.52 16813 16.13 16814 16,15 16.15 
0.998 0.999 0.999 1.000 1,000 1,000 1.000 1,000 
6.879 7.128 7,377 7,590 7.839 8.089 8.339 8.590 

9.50 9,75 10,oo (Ref,) :2,3 
1.889 1,887 1.885 
20.01 20.27 20,76 
1.000 1.000 1.000 
9.624 9.877 10.131 

%5 ;@4- 
- 3.00 

9:' 9.612 31.81 
3.25 -3.50 

; 0.335 

7.981 30807 29.04 6.740 

0.404 0.480 
PHS 4.042 4.147 4.248 

4.25 4.50 4,75 4-75 5,oo 5.25 5.50 5,75 
3,601 3.124 2.698 2.587 2.307 2.086 1.918 1,840 
25.48 26802 26.77 30.54 31,29 32.03 29.61 29,95 
0.919 1.062 1.234 1.286 1,446 1.602 1,764 1,840 
4.705 4.839 5.002 5,055 5.223 5.419 5.692 5.882 

6.75 7-00 7.25 7.50 7.75 8.00 8.25 8.50 
1,696 1.687 1,680 1.703 1,701 1.698 1,696 1.699 
40-06 40.07 40006 30.61 30.62 30,62 30.63 30,66 
1,982 1.990 1.994 1.996 1.998 1.999 1.999 2.000 
6,863 7.108 7.356 7.577 7,826 8.076 8,325 8.576 

9.50 9.75 10.00 (Ref.) : 10 , 1 
1.682 1.678 1.675 
37.38 37.77 38.49 
2.000 2.000 2.000 
9.603 9,854 10.107 
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_ _ _ _ _ _ _ _ _ __--------- _ _ _ _ _ 
4 ALLYiACETIC$;D 

4.674 %% 9:’ 3.00 3.25 
10.017 8.409 

: 
24.29 23.04 
0.230 0,275 

DHS 4.130 4,232 

5.00 5.25 5.50 
2.930 2.736 2.595 
20.39 20,35 18.01 
0,814 0.873 0.928 
5.281 5.477 5.745 

3.50 
7.202 

ti2i2128 
4:328 

3.75 4.00 4.00 4,25 4.50 4,75 4.75 
6,150 5.208 4.527 4.100 3.673 3.288 3.176 
21.51 21.01 18.32 18.17 18,03 17.93 20.44 
0.378 0.448 0.521 0.576 0.645 0.723 0.749 
4.434 4,558 4.681 4.777 4.902 5.058 5,116 

6,OO 6.25 6,50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 
2,483 2.451 2.423 2.413 2.407 2,402 2.418 2,416 2,414 2,412 
17.99 17.99 24.82 24,82 24.81 24.81 17.95 17.96 17.96 17.97 
0.971 0.983 0.991 0.995 0.997 0.998 0.999 0.999 1.000 1.000 
6.157 6.394 6.702 6.942 7.188 7.437 7.635 7.884 8.134 8.384 

8075 9.00 9.25 9.50 9,75 10.00 (Ref, 
2,413 2.411 2.408 2.402 2,398 2.394 
18.03 18.09 18.19 23.02 23.47 24.34 
1.000 1,000 1.000 1.000 1.000 1.000 
8.886 9,137 9,388 9,686 9.941 10.199 

1 :1,3 

5 o-AMINOBENZ;:C6ACID 

-1 -31:6 a 2% 
WYti2 9;’ 13.704 3.00 11 3.25 444 

: 25.78 0.180 24.32 0.216 
PHS 4.282 4.374 

5.00 5.25 5.50 
3.472 3,169 2.909 
21.22 21.18 18.67 
0.736 0.809 0,890 
5.353 5.533 5.810 

3.75 4.00 4*00 4.25 4.50 4,75 4,75 
8.245 6.895 5.799 5.208 4.602 4,038 3.835 
22.54 21095 19301 18.84 18.70 18.58 21,27 
0.301 0.362 0.435 0.485 0.551 0.631 0.665 
4.559 4.674 4.802 4.888 5.000 5.141 5.206 

6.00 6.25 6.50 6.75 7.00 7.25 7.50 
2,727 2.672 2.623 2,606 2.595 2,588 2.607 
18.65 18.65 26.00 25.99 25.99 25.98 18.61 
0.951 0.970 0.985 0,991 0.995 0.997 0.998 
6.188 6.417 6,730 6.965 7,209 7.457 7.652 

8875 9.00 9.25 9.50 9.75 10,oo (Ref, 
2,599 2.596 2.593 2.585 2.581 2.576 
18.69 18.76 18.88 24.12 24.66 25,72 
1.000 1.000 1,000 1.000 1,000 1.000 
8.901 9,152 9,404 9.707 9.963 10,223 

- - - - _ _ _----_ _----_-- - _ _ _ _ _ 
6 p-AM:NOBENZ$C6ACID C7H7N02 

-1 -31:6 Zt% a 
137.10 

3,?5 4.00 4.00 4.25 4.50 4.75 4.75 
7.653 6,422 5,459 4.915 4.361 3.849 3.678 
22,70 22.05 19,07 18n88 18.72 18.59 21.28 
0.325 0,389 0.463 0.515 0.583 0.663 0,694 
4,528 4,643 4,767 4,856 4.972 5.117 5.179 

6.00 6.25 6.50 6.75 7.00 7.25 7,50 
2.706 2.659 2.617 2.603 2.593 2.587 2,606 
18.65 18.65 26.00 25.99 25s99 25.98 18.61 
0.959 0.975 0.988 0.993 0,996 0.998 0.999 
6,181 6.414 6.727 6.963 7.209 7.457 7,651 

8.75 9,oo 9.25 9.50 9.75 10.00 (Ref, 
2,599 2,596 2.593 2.585 2.581 2.576 
18.69 18.76 18.88 24.12 24.66 25.72 
1,000 1.000 l*OOO 1.000 1.000 1.000 
8.901 9.152 9.404 9.707 9.963 10.223 

-------_------------------ 

7.75 8.00 8,25 
2.603 2.601 2.598 
18n61 18.62 18.63 
0.999 0.999 1.000 
7.900 8.149 8.399 

) '10.1 

91’ 12,621 3.00 10.570 3.25 

: 0,196 26,28 24.68 0.234 
PHS 4,259 4.346 

5.00 5.25 5.50 
3.349 3,081 2.865 
21.22 21.18 18.67 
0.764 0.833 0.904 
5.333 5,518 5,791 

7.75 8.00 8.25 
2.603 2.600 2.598 
18.61 18.62 18.63 
0,999 1,000 1.000 
7.900 8.149 8.399 

1 :lO,l 

5.75 
2.530 
18,OO 
0,952 
5.936 

8.50 

8.50 
2.601 

:8bK 
8:651 
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------------------------------------____ 
7 ARSENIC ACID 

1; 
35,2 
70,o 

H3AsO4 

::4;1"8 91' 

3.00 3825 

141,94 

3.50 

; 
2,463 27,lO 2.407 24.32 2.370 22.57 
0,936 0.959 0.974 

pHS 3,318 3,513 3.713 

4825 4.50 4.75 4.75 
2,324 2.312 2.297 2,293 25'2052 

20.28 26.38 
25'=;8 

18.03 17.85 17.81 2b,62 
5.1'16 
li.92 

25':;4 

0.998 1.003 
14.64 

1,009 1.010 1.020 1,036 
4.396 

1.069 
4.634 4,879 

1,114 
4,905 5.152 5,400 5.690 5,928 

6.75 7.00 7.25 7,50 
1.527 1.440 1.367 1,321 ?;:1 !?i?O ?%7 
31.62 32s45 33,13 26877 27804 23324 
1.577 

23036 
18% 

1,682 1,779 
2j.44 

1.866 1,914 1.948 
6,935 7.127 

1,970 1,983 
7,340 7.598 7,811 8,044 8,287 8,537 

9,50 9,75 10,oo 
1.234 1,232 1,231 

(Ref,) : 3 , 4 

32.36 3285% 32.97 
1.998 1,999 1.999 
9,541 9.792 10.042 
_____----------____--------_ 

3#75 4,oo 4,oo 
2.344 2,326 2,336 
21043 20,711 18838 
0,985 0,992 0.993 
3,930 4.162 4.171 

6.00 6825 6850 
1,993 1.857 1,619 
20,64 21086 30076 
1.182 1,277 1.479 
6,162 6.392 6,768 

8.75 9.00 9,25 
1,246 1,243 1,241 
27850 27856 27,64 
1,990 1.994 1,997 
8.784 9.032 9,282 

----- -_ _-___ 
8 ASPARTIC ACID 

31.6 
-31.6 
-51.8 

3.75 4.00 4.00 
3.832 3.437 3,311 
22867 22.00 19,19 
0,664 0,743 0,777 
4.173 4,334 4.412 

6.00 6825 6.50 
2,611 2,603 2.589 
18865 18,65 26.02 
0,995 0.997 0.999 
6.153 6,400 6.709 

8.75 9,oo 9,25 
2.470 2.391 2,287 
20.45 21857 23809 
1.098 1.161 1,253 
8,917 9,162 9.405 

-- -_ _____ __ _ 

g AsP!!1N 26,7 

101002 F% 

4wi4 9:' 3,oo 5,614 3.25 4.865 3.50 4.305 

: 26,69 0.449 24-86 0,520 23.61 0,589 
PHS 3.807 3,922 4,038 

4825 4,50 4.75 4,75 5,oo 5.25 3,107 2.932 2.801 2,781 2.703 2,653 
18092 

?:t)O ?;:3 
18.71 18857 21.32 21.24 21820 16.68 

0,830 0,881 0,923 
18,SS 

0,929 0.956 0,974 
4,555 4,734 

0,985 0,991 
4.943 4.982 5,201 5.436 5.674 5,909 

6,75 7.00 7825 7.50 7,75 8,OO 8025 8.50 
2.585 2,581 2,576 2,594 2,587 2.574 
26802 26.04 

2.553 2,523 
26.06 18,72 18.81 18896 19.23 

1.000 
19.71 

1.002 1,003 1,006 1.010 1,018 1,032 1,057 
6,957 7,206 7,456 7.653 7,903 8.153 8,403 8,669 

9.50 9,75 10.00 (Ref,) : 11 1 
2.131 2,014 

, 
1.911 

31.05 33826 35862 
1,400 1,531 1.661 
9.699 9.925 10.157 

C9H804 3.00 
3.485 

3825 3,50 
180.16 9:' 4,917 4,415 4,042 

: 30.70 0.617 28.20 0,689 26,51 0,755 
pHS 3.663 3,800 3.942 

3.75 4.00 4,OO 4825 4.50 4.75 4.75 3,740 3,506 3.488 3.359 3.260 3,193 
25.29 

3.180 %i2 ?!:7 
24.45 21.20 20881 23.55 2j.49 

;'% 
20853 

;':;9 

0.818 
20.36 23865 

0.875 0.886 0.921 0.950 
26849 

0,970 0,972 
2b,47 

4,105 4.296 4,340 
0.984 0.991 

4,517 4,725 
0.994 0.997 

4,954 4,991 5.226 5.470 5,698 5.941 

6.00 6025 6.50 6.75 7,oo 7825 7.50 3.112 7,75 3,106 3.088 3,086 3.083 3,079 3.112 
20846 

3.110 ?:87 
20845 

?:;4 $%9 
29.23 29.22 29821 29.20 20.41 20842 2b,42 

0.998 
21i.44 2b.47 

0,999 1.000 1.000 1.000 1.000 1.000 1,000 1.000 
6,189 6,438 

1.000 1,000 
6.755 7.005 7,254 7,504 7,688 7,937 8,187 8,438 8,690 

8875 9.00 9.25 9,50 9.75 10.00 (Ref.) : 11 3 
3,106 3.102 3.098 3,084 

, 
3,078 3.069 

20353 20.62 20.80 27,20 28.05 29379 
1.000 1.000 1.000 1.000 1.000 1,000 
8,941 9.192 9.444 9.762 10.020 10.287 

_ _ _ _ _ _ _ _ _ _ _ _ _ _-- - --- - - - _ _ _ _-------- - - _ _ _ 
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--- - - - - - - - ---_---__ --- - - _ 
-10 -A;E;Ak-ACID 

--- --_ _ 

1; 2::: ?W! 

C9H1604 
188.22 g,"' 

3.00 3,25 
11,739 9.723 x:6 

: 
34,49 32,49 3i,28 

PHS 
0.307 0,373 0.444 
4.110 4.213 4#311 

3,75 4,oo 4,oo 4825 4.50 
6,845 5,647 4,905 4,307 3,719 %5 %8 ?%5 2'434 2'233 2'138 

5 25 5 50 5 75 

30.56 3Ot31 26870 27.00 27852 28.26 3i.55 33.33 34813 3i,30 3i 69 
0,534 0,651 0.761 0,871 1,014 1.189 1,245 1,410 1.575 1,745 l.i27 
4,420 4,546 4,652 4,754 4,883 5,041 50096 5.260 5.452 5,720 5,908 

6,OO 6.25 6,50 6075 
2.067 2,020 1,973 1,958 ::!!7 :%9 :% :%8 1"'$4 !$l 1"'$:5 
31.98 32818 43.29 43.33 43835 43-34 32.44 3i,44 3i,45 3i 46 3i 50 
1.892 1,936 1.966 1,980 1.989 1.994 1,996 1.998 1,999 1.499 2,i)OO 
6.127 6,362 6,657 6,896 7.141 7,389 7,602 7.850 8.100 8.349 8.601 

8.75 9,oo 9.25 9,50 
1.963 1.960 1.956 1,941 4$6 :'&!: 

(Ref,) : 10 , 1 

32.54 32861 32.74 40.34 46886 4i,85 
2.000 2.000 2,000 2.000 2.000 2,000 
8,851 9.101 9,352 9.636 9.888 10.142 

----------_----_-_----------_ 
-1i -B;N$NESULF;sI$ ACID 

---- - 

-2.000 
C6H603S 
158.17 9:' 

3.00 3-25 3.50 
2.093 2.093 2,093 

; 
25393 23,lO 21837 

PHS 
1,000 1,000 1,000 
3.239 3.453 3,669 

3.75 4.00 4,00 
2.092 2.092 2,100 
2Ov29 19,64 17.51 
1,000 1.000 1.000 
3,896 4,134 4,137 

6800 6.25 6.50 
2,100 2.098 2,093 
16089 16.88 22083 
1.000 1,000 1,000 
6.107 6,357 6,651 

8.75 9.00 9,25 
2.099 2.098 2.096 
16891 16.95 17,04 
1.000 1.000 1.000 
8.859 9.109 9.360 
------ - _ _ 

-12 BENfpIC ACID 
33.6 

3,75 4.00 4.00 
4,339 3,791 3.525 
21872 21-16 18.49 
0.547 0.628 0.681 
4,256 4,400 4.500 

6.00 6025 6.50 
2,460 2,448 2.432 
18.07 18.07 24,97 
0.990 0.994 0.997 
6,144 6.389 6.694 

8875 9.00 9825 
2.436 2.433 2,431 
18-11 18.17 18028 
1.000 1,000 1.000 
8,888 9,138 9,390 

4.25 4.50 4.75 
2,100 

4875 
2.099 

5.00 
2.097 

5.25 

17016 
2.096 

16895 
2.094 5.50 2.093 

16.83 19.05 2,101 
;%l 

1,000 1.000 
18.99 

1.000 
18.95 

1,000 1.000 
16890 16,89 

4,369 4.611 
1,000 

4.857 4.878 
1,000 1,000 

5,126 5,375 5.609 5,858 

6,75 7.00 7.25 
2,092 2.091 

7,50 
2.090 

22383 22.83 
2,102 m ?%a 

22.82 
m* 

1,000 1,000 
16.85 ht.85 16.86 

28% 

1.000 
lb.87 

1.000 
16.88 

6.901 7,151 
1,000 1.000 

7,401 7.607 
1.000 1,000 

7,857 8,107 8.357 8,608 

9.50 9&75 
2,092 

3"& (Ref,) 
2,090 

: 2 , 12 

21.19 21.52 2.?,14 
1,000 1,000 1,000 
9.650 9,903 10.159 
---__------_--_---_---_____. 

C7H602 
4,203 122.12 92' 

3800 3,25 3,50 
6.683 5,705 4.971 

: 24.91 0.352 23846 0,413 
!JHS 

22.47 0,476 
3.913 4.025 4,134 

4025 4850 4.75 4,75 
3.255 3.004 2,801 2.762 25':!7 ;'::l 
1X,29 18.12 18.00 2b,50 20.46 

?:89 
lk,O9 

:';;O 
20856 

0.739 0,803 0,863 
18.08 

0,875 0.917 0.949 
4.622 4.778 4,967 

0,971 0,982 
5.012 5.212 5,435 5.683 5,905 

6.75 7,oo 7.25 7.50 7.75 
2,428 2.425 2,422 2,440 2,438 28'!!6 28'224 
24.96 

28$7 
24896 24895 18.03 18804 limo4 

0,998 0,999 
li,O6 lit07 

0.999 1.000 1.000 
6,940 7,189 

1,000 1.000 1.000 
7,438 7.636 7,886 8.136 8.386 8.637 

9.50 9.75 10.00 (Ref,) : 2 , 1 
2.424 2.421 2.417 
23.16 23.62 24.51 
1.000 1.000 1,000 
9,689 9.944 10.202 



CHROMATOGRAPHICDATA(1983) D15 

---___-_-------- 
-1; BENZYLASPARg;I; ACID 

-- -_----------------- 

-i -25:8 -?K a $;;H$;NO" KL 

3,oo 3.25 3.50 

: 
14,983 29.33 12,525 27.56 10,669 26.35 
0,203 0.243 0.287 

PHS 4.243 4,344 4.439 

3,75 4,oo 4,oo 4.25 4,50 4.75 4.75 5,oo 5.25 so50 5,75 
9,051 7,605 6,621 5.944 5,269 4,659 4,463 4,070 3,758 3,531 3,423 
25844 24877 21.23 21.03 20386 20873 24807 24,Ol 23.98 20,89 20.87 
0,339 0.406 0.471 0,527 0,597 0,678 0,708 0.778 0.845 0,909 0.939 
4.544 4,666 4,779 4.874 4,996 5.147 5,209 5,369 5,560 5,822 6.007 

6800 6-25 6,50 6.75 7,oo 7,25 7850 7,7s 8800 8825 8.50 
3,342 3.288 3,233 3,217 3,206 3,198 3,231 3,227 3,224 3,219 3,225 
20886 20.86 29.96 29895 29,94 29393 20882 20883 20884 20,85 20889 
0,962 0.978 0,989 0,994 0,996 0,998 0,999 0,999 1,000 1,000 1,000 
6,224 6.459 6,782 7.021 7,267 7,515 7,698 7,946 8,196 8,446 8.699 

8075 9.00 9.25 9,50 9.75 10.00 (Ref.) : 10 
3.221 3.217 3.212 3,197 3,190 3.180 
20095 21,05 21.24 27892 28.85 30880 
1,000 1,000 1,000 1.000 1.000 1,000 
8.950 9.201 9,453 9,774 10.033 10,301 

_ _ _ _ _ _ _ __--- ---------------------------- 
14 BROM:C ACID (S) HBr03 P,FL 3.00 3.25 3.50 

5788 -2.000 128091 1.381 1,381 1.381 
t 20.82 18865 17.38 

i"S 3.101 1.000 1.000 3.333 1.000 3.567 

3.75 %O %2 %2 4':82 1,380 
16,62 lb.19 lb,80 14.55 14,111 

%31 %l 
14834 1<,80 

% 
15.76 

?$O 
15873 

15'%3 
14.38 

?:;2 
14.37 

1,000 1,000 1.000 1,000 1.000 1.000 1,000 1.000 1,000 1.000 1,000 
3,806 4,051 4,053 4.295 4.542 4.790 4,799 5,048 5,298 5.541 5.790 

pgo82 E:2 !% x:0 Eio 
14,37 14,37 16.28 lh.28 li.29 

Eo E3 
li,29 14.34 

xi2 
14,35 

Ei2 
14.35 

!%2 
14.36 

!%2 
lhv36 

1,000 1,000 1.000 1.000 1,000 1,000 1.000 1.000 1.000 1~000 1.000 
6,040 6,290 6,559 6,809 7.059 7,309 7,540 7,790 8.040 8.290 8,540 

x2 Ei2 EL ?%o Eo i"Z 
(Ref,) : 1 , 12 

14.38 lb,40 14.44 lj.11 17825 li.51 
1,000 1,000 1,000 1.000 1.000 1.000 
8.791 9,041 9,291 9,556 9,807 10,059 

---- _ ---- _____------- - _ _ _ _ _ - -- 

-1; -BiO~~ACETIC&D (S) 
2.901 w~5°2 9:" 

3,oo 3825 3,50 
2,556 2.374 2.247 

: 
23893 21093 20.62 
0,773 0.834 0,882 

PHS 3,398 3,565 3.738 

6800 
1998 ;';:6 %l %O :'!089 :%S ::%9 ::;$8 ?:!:7 ::%6 

8.50 
1.998 

16 52 
0 499 

li,52 2i,18 2i.18 25.17 22.17 16,119 16.49 16.50 16.51 16.52 

61099 
1.000 1.000 1,000 1,000 1,000 1.000 1,000 1.000 1,000 1,000 
6,348 6,639 6.889 7,139 7,389 7,598 7,848 8,098 8,348 8,599 

8-75 
1,997 

:'!5 :%4 ?t';iO 4';58 :% (Ref,) : 3 , 1 

16,54 16,58 16.66 26.60 2b,89 21.44 
1,000 1,000 1,000 1.000 1,000 1.000 
8.850 9,100 9.351 9,637 9.890 10.145 

--_-_-------------- _ ______--___-_-- _ - - - 



D16 CHROMATOGRAPHIC : DATA (1983) 

16 m-BFJ~MOBENZCIIC5ACID 
3,812 

gag:2 X6 2% 3~0 
2i,67 25.02 14,22 lit95 
0,698 0.774 0.802 0,852 
4,145 4.314 4.385 4.536 

%8 
16868 

;%1 
li.68 

26%8 
26,06 

?W5 
26.05 

0,996 0.998 0,999 0,999 
6,153 6,401 6,709 6,957 

8.75 2,607 %$5 
18872 16.79 

;%2 
li,92 

29%3 
24817 

1.000 1,000 1.000 1,000 
8,902 9,153 9.404 9,708 _____--_------- 

17 o-BRyMOBENZ;:C5ACID 
2.854 

3,75 4.00 4,oo 4825 
2,763 2,695 2,705 2,667 
22.85 22808 19.40 19801 
0,936 0.961 0,962 0.976 
3,987 4.205 4,225 4.434 

6.00 6.25 6.50 6.75 
2,609 2,606 2,595 2,594 
18868 18.68 26,06 26805 
1.000 1,000 1,000 1.000 
6,150 6,399 6,707 6.956 

8%7 ;+5 %2 ;+3 
Ii.72 li,79 li,92 24817 
1,000 1.000 1,000 1.000 
8,902 9.153 9,404 9.708 _ _ _ _ _ _ __--- - 

18 p-BRqMOBENZ$;C5ACID 
3.971 

_ - - 

4.50 

21s"% 
0.698 
4.722 

7,oo 

%'tz 
1,boo 
7,206 

9.75 
2,589 

T4bG 
9:964 

4,50 

7.00 

;k5:z 
l.bOO 
7,206 

9.75 

&'% 
l,bOO 
9,964 

- - _ _ - - - 
C7H5Br02 
201,02 

4.75 4,75 
2.775 2.758 
18.60 21836 
0,936 0,940 
4,936 4,974 

7825 7,50 
2,590 2,611 
26.04 18864 
1.000 1,000 
7.456 7.650 

EL’ 3.00 5,249 3.25 4.582 

: 26863 0,483 24882 0.555 
DHS 3,755 3,879 

5.00 5.25 5,50 
2.692 2.650 2,642 
21828 21,23 18,71 
0,964 0,979 0,987 
5,197 5,434 5,671 

7.75 8.00 8.25 
2,610 2.608 2,606 
18864 18.65 18866 
1.000 1.000 1,000 
7.899 8.149 8,399 

,):2,1 10,oo (Ref 

5i'% 
1.600 

10.224 
- --- 

-C;H;B;02 
201,02 

_ - - _ - _ _ _ _ _ D,FL 3.183 3,oo 2,993 3.25 

: 28.37 0.810 25.76 0.862 
PHS 3.449 3,617 

5,oo 5825 5,50 
2,609 2,602 2,614 
21829 21.24 18871 
0,996 0,998 0.999 
5,177 5,424 5,654 

7,75 8.00 8.25 
2,610 2.608 2.605 
18.64 18.65 18866 
1,000 1,000 1,000 
7,899 8,149 8,399 

4.75 4.75 
2.624 2,619 
18.60 21837 
0,992 0,992 
4,904 4,933 

7.25 7,5O 
2,590 2.611 
26804 18.64 
1,000 1.000 
7,456 7.649 

10.00 (Ref. 

225’87: 
l.tlOO 

10,224 

G%"' 

3,75 4.00 4.00 4.25 4,75 4*75 
3,985 3,555 3,406 3,184 2,843 2.819 
22863 22,00 19818 18.93 18.60 21035 
0.640 0,720 0.757 0,812 0,912 0.919 
4.190 4.349 4,431 4,571 4.950 4,991 

?gq, 
7,25 7.50 

li,68 
;*26:4 
18.68 

%9 
26.06 

%I6 
26.05 

2.590 2,611 
26.04 18264 

0,994 0.997 0.998 0.999 1.000 1.000 
6.154 6,401 6,709 6.957 7.456 7,650 

28'$?7 ?os85 L%;2 x3 29'%9 3"~~~ 
(Ref. 

li,72 li.79 li.92 24517 24.72 2Fi.78 
1,000 1,000 1.000 1,000 1,000 1,000 
8.902 9.153 9.404 9,708 9.964 10,224 

- ---_ ----__- __________---- 

_ - - - ------ 

D,FL 3.00 5,890 3825 5,093 

: 26838 0,429 24.67 0,497 
DHS 3.821 3.939 

5.00 5.25 5,50 
2,731 2,673 2.655 
21.28 21.23 18071 
0,949 0,970 0,982 
5,206 5.439 5.679 

7.75 8,OO 8025 
2,610 2,608 2.606 
18,64 18.65 18066 
1.000 1.000 1.000 
7,899 8.149 8.399 

:2,1 

1 :2,1 

5.75 

vi: 
0.493 
5.908 

8.50 
2.609 

:86% 
81651 

5.75 
2,611 
18.69 

KG! 

8,50 

xs 
1,boo 
8,651 

3,50 
4.493 
23.51 
0,566 
4.057 

8850 
2.609 
18,68 

i% 



CHROMATOGRAPHIC DATA(1983) 

-1; P-B$jMOBUTYg;C3ACID 
- ------- 

2,987 wGio2 

3.75 4.00 4.00 
2.747 2,661 2.667 

4.25 4.50 
22.48 21.75 19.12 2,618 2,585 

0,917 0,947 0.950 

18.75 18.51 %3 16.36 2i.06 %8 

3,992 4,206 4.231 0,968 0.981 4,435 0.989 4,661 0.990 
4,900 4.929 

6,OO 6.25 
2,541 2.538 26::!8 
18.44 18844 25.62 

26':2'7 
2!+,62 

;%5 
2$,61 

;'%2 
2$,61 

$'::3 
0,999 1.000 1,000 li, 
6.144 6,394 6.700 

1.000 
1,000 

40 
6.949 7.199 1.000 l,bOO 

7,449 7.644 

8.75 9.00 9,25 2.539 2.537 2,534 29.:qs 

23477 

%3 (Ref. 

18848 18.54 18066 
1,000 1~000 1,000 

24.28 

:'$ 

2j 27 
8,896 9,147 9.399 1.000 1,000 9.701 l.bOO 9.956 

10.215 
-20 - 

C4H;B;02 
- _ _ 

4-BR~MOBJTY~~C4ACID 4.585 167,OO 

5,oo 
2.545 

;04z; 
51171 

7.75 
2,541 
18240 

::80:: 

) :3 

EL t 
&IS 

3,75 4.00 
5,643 

4.00 
4.802 

4.25 
4,224 

4850 
21.34 20884 3,839 3,456 
0,407 

18820 
0.480 

18.04 
0,551 

17890 

4.396 4,523 
0.607 

lj.80 ?::6 2b :$5 

4.643 0.677 4,743 0.753 
4.873 

0,776 28 

5.034 5,090 

6000 6825 2.433 2,407 !?%3 
17.86 17.86 

;$:5 :'::5 
0.976 24.59 

:%9 :'$l 
0.986 24058 

6.150 
0,993 24.58 24,57 li 

6.389 
O-996 

6,695 0,998 6.937 
7,184 

0,999 
7.433 

Oni99 82 

7.632 

8.75 9,oo 2,376 2.374 4%2 (Ref. 

17.89 17s95 

29';:5 

1,000 li.06 1.000 2i.80 

?:;2 

1,000 2j,24 

:'j!: 

24 08 
8,883 9,133 

1.000 
9,385 1,000 9,682 l,dOO 9,936 

10.195 

-2; o-BFJ~MOPHEN;~A;ETIC ACID C8H7Br02 - 
4,054 215.05 

5,oo 
2,809 
20.22 

EE 

3.75 4.00 4.00 4.25 4.50 4.75 4.195 3,715 3,529 3,284 3,067 
22a65 22804 

2,897 
19.20 

z.87658 
18.96 18077 

0.609 
18,63 

0.690 0,732 
2i.39 

0,788 0,846 
4.217 

0,897 
4.370 4.457 

0.906 
4,591 4.760 4,960 5.002 

6,OO 6025 6.50 6.75 7.00 7.25 7,so 
2,634 2,624 2.609 2,605 2,602 2.599 2.620 
18671 18.71 26011 26011 26.10 26.09 18,67 
0.993 0.996 0.998 0,999 0,999 1.000 
6.156 

1.000 
6.402 6,711 6.959 7,208 7,457 7,650 

8875 9,oo 9,25 9.50 9,75 10,oo (Ref, 
2.616 2,613 2.610 2,602 2,598 2,593 
18.75 18.82 18,95 24.23 24.78 25.85 
1.000 1.000 1.000 1~000 1,000 1.000 
8.903 9.153 9,405 9,709 9,965 10,225 

_______-__--_---_--------- 

- - - 

EL 
: 
DHS 

3,oo 
3.263 
27.66 

!:E 

8.00 

:s5z 
l.bOO 
8,144 

3,oo 
9.113 
24.13 
0.250 
4,086 

5.25 
2.643 

;Os:4 
5:463 

8.00 
2.377 

:'d; 
8:131 

3.00 

&'Z 
0.402 
3.857 

5s25 

8,OO 
2.617 

:"&: 
8:150 

- - - 
3825 

- - - _ 
3.50 

&";: 
0.676 
3.803 

5,75 
2.544 

A89% 
5:896 

8.25 8.50 

- - - 
3825 

5,50 
2.529 

A743! 
5:728 

8.25 
2.375 

;'& 
81381 

3.25 3.50 
4.757 
23.51 

Es 

5,50 
2,673 
18.Z4 

P:% 

8,25 8.50 

3,50 
6.586 
22.01 

:::z 

5.75 
2,473 
17.87 

!:@ 

8.50 
2.378 

t7&% 
81632 

D17 



D18 CHROl biATOGRAPHIC DATA (1983) 

__ _-_----- - - - - - 
22 2-BtIIMOPROP;;NfiC ACID 

2,975 

- - - - - - 
-C;H5Br02 
152898 

- - - 

9;’ 
: 
PHS 

5,oo 

- - - - 
-3,OO 3.25 

- 

3,149 2,927 
27,05 24869 
0.768 0,828 
3,463 3.625 

- - - _ 
3.50 

&7E 
o.i77 
3.793 

3.75 4.00 4,oo 4825 
2.651 2,568 2.573 2,527 
22,03 21832 18379 18943 
0,917 0,948 0.951 0,969 
3,983 4,197 4.223 4,427 

6800 6,25 6.50 6875 
2.453 2,450 2.441 2,440 
18.13 18.12 25.06 25.06 
0.999 1.000 1.000 1.000 
6.137 6.387 6,691 6,940 

8.75 9.00 9.25 9,50 
2,451 2,449 2.446 2,439 
18.16 18822 18833 23.25 
1,000 1,000 1,000 1.000 
8.889 9,140 9,391 9,691 

__----- 
23 5-BRFIMOVALEg;C3ACID 

4.721 

3.75 4.00 4,oo 4,25 
6.670 5,635 4.888 4,418 
22.12 21.60 18.77 18.61 
0.366 0,435 0,507 0,562 
4.459 4,582 4,704 4,800 

6.00 6825 6850 6.75 
2.618 2,583 2,550 2,539 
18,44 18.44 25062 25062 
0.968 0,981 0,991 0.995 
6.169 6.405 6,716 6.955 

8,75 9.00 9,25 9.50 
2,539 2.537 2,534 2,526 
18,48 18.54 18.66 23.77 
1,000 1,000 1.000 1.000 
8,896 9,147 9.399 9,701 

__ ____ _- -- 
24 o-t;yUTYLBEg$OJC ACID 

3,535 

3-75 4,oo 4.00 4.25 
4.352 4,076 4.062 3,909 
27883 26.87 23.10 22065 
0,814 0.872 0,883 0,919 
4.147 4.336 4,378 4.554 

;%5 ?%7 ?;081 %;S 
2i',25 2i.24 3i.42 35841 
0.998 0.999 0.999 1,000 
6,224 6,473 6.799 7.048 

8875 9.00 9.25 9.50 
3.607 3.602 3.596 3.575 
22,36 22.49 22.73 30836 
1.000 1,000 1.000 1.000 
8,978 9,229 9,482 9,813 

___------- _- 

4,50 

ci429s 
0.481 
4,654 

7.00 

9.75 

4,50 

:igz: 
0,631 
4,923 

7.00 
2.532 

;5&+ 
7:202 

9.75 
2,523 

21"bZ 
9:956 

_ - -. 

4,50 
3.791 
22833 

k% 

7.00 
3,574 

~'CG 
7:298 

9,75 

$i’!Z 
1,boo 

10,075 
- - - 

4,75 4,75 
2,474 2.470 
18.06 20866 
0.989 0.990 
4.893 4,921 

7.25 7.50 
2.436 2,454 
25805 18809 
1,000 1,000 
7,440 7,637 

:O@ 
(Ref, 

24,62 
1.000 

10,204 
--- --- 

4,75 4.75 
3,521 3,393 
18.36 21,Ol 
0.710 0.737 
5.077 5.136 

7025 7.50 
2.526 2,545 
25061 18040 
0,998 0,999 
7.450 7,646 

10.00 (Ref, 

k’:$ 
lob00 

10.215 
_-- --- 

$H;;02 

4.75 4,75 
3,711 3,693 
22013 25.94 
0,969 0,971 
4.990 5,030 

7825 7,50 
3,570 3.615 
32.38 22.20 
1,000 1,000 
7,547 7,723 

(Ref, 

- - - 

P,FL 
: 
PHS 

5,oo 
3,647 

2054% 
5:265 

5825 5,50 
2,449 2,459 
20053 18815 
0.997 0.998 
5.410 5.642 

8.00 8.25 
2.451 2,450 
18.10 18.11 
1,000 1,000 
8,137 8.387 

_ _ _ _ _ _ _ 
3.00 3.25 

10.913 9.150 
25806 23874 
0,222 0,265 
4.157 4.258 

5825 5,50 
2.905 2,745 
20.92 18.46 
0,865 0,923 
5,493 5,761 

8000 8825 
2.540 2,538 
18841 18.42 
1.000 1,000 
8,144 8.394 

3.00 3.25 
5.717 5,137 
34.09 31.20 
0,614 0.685 
3.709 3.845 

5,25 5.50 
3,617 3,634 
25,76 22829 
0,990 0.994 
5,509 5.733 

8.00 8.25 
3.609 3,604 
22022 22.24 
1.000 1,000 
8.223 8,473 

I 1 

5.75 
2.455 

A”&! 
5:888 

8.50 

- - - _ 
3.50 
7.825 

202?18? 
41354 

8,50 
2,541 
18844 

l,:Kz 

- - - - 
3,50 

k’% 
o.i51 
3.985 

5.75 
3,623 

‘o’d? 
5:976 

8.50 
3,611 

f2620i 
81727 



CHROUATOGRAPHIC DATA (1983) D19 

--____--___---_-__--____________________ 
25 W~UTYLBE$;OjC ACID 

4.400 
E:iH:p* DRFL 3,oo 3025 3.50 

10.773 9.164 7.940 

; 32041 0,318 30.15 0.376 28.63 0,435 
DHS 4,049 4.158 4,264 

3,75 4.00 4,oo 
6.882 5.958 5,554 
27.50 26869 22880 
0.505 0.586 0,636 
4,383 4,524 4.613 

6,OO 6025 6-50 
3,654 3,630 3,592 
22,25 22824 32842 
0,987 0,992 0.996 
6,232 6,477 6,804 

8.75 9.00 9.25 
3,607 3.602 3.596 
22.36 22849 22873 
1,000 1,000 1.000 
8,978 9.229 9,482 
_ - - - - _ - - -_ 

-26 BUT\IyIC ACD3$) 

3.75 4.00 4.00 
6,987 5,874 4.999 
21.53 21.03 18.33 
0,333 0.397 0.471 
4.495 4.614 4.743 

6800 6.25 6.50 
2,516 2.474 2.438 
18002 18.02 24087 
0,960 0.976 0.988 
6,166 6.399 6.708 

8075 9,oo 9.25 
2,421 2,418 2,416 
18,05 18811 18022 
1.000 1,000 1.000 
8.887 9.137 9.388 

_-_-_------- 
27 CACO_yYLIC A&DgW 

4925 4,50 4,75 4,75 5.00 5825 5.50 5.75 
5,080 4,640 4.278 4,193 3.969 3,813 3,746 
22851 22827 

3,693 
22810 25,88 25880 25.74 22828 22.26 

0,697 0,766 0.834 0.849 0.899 0,937 0.963 0.977 
4,732 4.884 5,067 5,120 5.317 5.537 5.775 5,995 

6.75 7,oo 7.25 7,50 7,75 8.00 8-25 8s50 
3.584 3.577 3,572 3,616 3,613 3,609 3.605 3,611 
32840 32039 32.38 22,20 22821 22822 22.24 22828 
0.998 0,999 0.999 1,000 1.000 1,000 1,000 1,000 
7.050 7,298 7.548 7,723 7,973 8,223 8.473 8,727 

9.50 9.75 10.00 (Ref.) : 11 , 1 
3.575 3,565 3,551 
30.36 31865 34047 
1,000 1.000 1,000 
9,813 10.075 10.350 

C4H802 
K!' 

3.00 3.25 3.50 
4.820 88,ll 11.526 9,640 8.224 

: 24.23 0.200 23,Ol 0,240 22.18 0.282 
PHS 4.200 4.299 4.392 

4.25 4,50 4.75 4,75 5.00 5.25 5.50 5.75 
4.507 4,007 3.546 3,394 3.097 2.856 2.659 2.578 
18818 18806 17-95 20047 20.42 20,38 18.04 18aO3 
0,524 0,592 0.671 0,702 0.771 0.838 0.908 0.937 
4,833 4.950 5.097 5,159 5,313 5,499 5.775 5.953 

6875 7.00 7.25 7,50 7.75 8.00 8.25 8850 
2.425 2.417 2.411 2.427 2.424 2,422 2.420 2,422 
24.86 24.86 24885 17098 17898 17899 18800 18802 
0.993 0.996 0,998 0.999 0,999 1.000 1.000 1,000 
6.945 7.190 7.438 7,637 7,885 8,135 8,384 8,636 

9.50 9,75 10,oo (Ref,) : 2 , 1 
2.409 2,406 2.402 
23.07 23.52 24,40 
1.000 1.000 1,000 
9.687 9,942 10,200 

6,184 f:i%02 P,PL 
3.00 3.25 3.50 
53,330 43,793 36.666 

: 25.77 0,048 24852 0.058 23,67 0,070 
PHS 4.877 4.967 5.049 

3.75 4,oo 4.00 4.25 4,50 4.75 4.75 5,oo 5.25 5.50 5,75 
30.417 24,720 18.467 16,251 13.887 11.544 10,054 8.598 7.202 4.876 4.509 
23.00 22.48 19841 19.30 19.19 19,lO 21,87 21884 21.81 19.21 19,21 
0.084 0,104 0.141 0.160 0,188 0,226 0.261 0,306 0.367 0.552 0.598 
5.137 5,236 5.382 5.447 5,530 5.631 5.712 5,807 5.924 6.246 6.327 

6000 4,097 ml 
14.20 

wo 
26,95 

%2 
19.20 26.95 

m2 
2i.96 

z:1 
26.96 

:%2 
14816 

ml 
14017 

28% 
14.17 

x7 
14819 

28'%5 
14821 

0,661 0.734 0,859 0.896 0.931 0,957 0.973 0.984 0,991 0.995 0,997 
6,442 6.591 6.934 7,085 7.278 7,498 7,704 7.929 8,169 8.414 8,666 

28%9 ?%4 x0 m9 m5 21°j20! 
(Ref.) : 10 

14,25 14.33 14.47 25.06 2j.68 2k,92 
0,998 0.999 0,999 1,000 1,000 1.000 
8.915 9.165 9,417 9,725 9,981 10,243 

_-__--_-_-- __-___- _ __ _ __ _-- -----__--_-__ 



D20 CHROMATOGRAPHIC DATA (1983) 

28 CAPR;C ACID 
22,l 5.000 

---_ 
3,50 

13,849 
29.30 
0,258 
4,524 

3,75 4.00 4,oo 
11.694 9.766 8,486 
28.21 27.43 23.30 
0,307 0.370 0.431 
4,627 4,747 4.855 

6.00 6825 6.50 
3.978 3,900 3,817 
22,93 22892 33.63 
0,953 0.972 0.987 
6,269 6.501 6,833 

4825 4.50 
7.568 6,655 

i34:: 
41948 

i2G 
5:067 

6.75 7,oo 

---____ _--__ __ 
-;@;$02 

EL 
3.00 3925 

19.575 16,318 

: 
32.90 30,75 
0,181 0.218 

PHS 4.330 4.430 

4,75 4,75 5,oo 5.25 5.50 
5,826 5.540 5,004 4.571 4,246 
22073 26.65 26.59 26.56 22.95 
0.636 0,669 0,744 0,817 0.891 
5.214 5,278 5,433 5,618 5.878 

5.75 
4.095 

i”G 
6: 056 

7825 7,50 7875 8800 8.25 
3.766 3.813 3,808 3.803 3,797 
33860 22,89 22890 22891 22.93 
0.997 0.998 0.999 0.999 1,000 
7.564 7,738 7.987 8,236 8.486 

8875 9.00 9.25 
3,800 3,794 3.787 
23.06 23.21 23849 
1.000 1,000 1.000 
8.991 9.243 9,496 

9,50 
3.762 

%8 
91832 1 

9,75 

;i7:: 
1,600 
0,096 

i"iE 
(Ref.1 : 10 , 12 

;tYs; 

10:375 

29 CAPRYIC ACIiO(;) 
4,857 

3,75 4.00 4,oo 
7.945 6,670 5,711 
23,02 22.46 19.43 
0.328 0.393 0,464 
4,524 4,644 4,767 

4.25 

:a 
0.. $17 
4.858 

6075 

E%' KL 
3.00 3825 

13,156 10,992 

: 
26.15 24873 
0.197 0.236 

PHS 4,228 4,327 

4,75 4,75 5.00 5.25 5,50 
4,023 3,845 3.503 3,224 3,003 
19001 21.84 21379 21,75 19.12 
0,665 0.696 0.767 0,835 0.905 
5,123 5.186 5,341 5.527 5,798 

6,OO 6.25 6050 
2.837 2,788 2,743 
19,lO 19.10 26881 
0,959 0.976 0.988 
6,191 6,424 6.738 

7,25 7.50 7.75 8.00 8,25 
2,712 2,734 2,731 2,728 2,725 
26.79 19.06 19,06 19.07 19,OQ 
0,998 0.999 0.999 1.000 1.000 
7,469 7.661 7.910 8.159 8,409 

8075 9.00 9,25 
2,726 2.723 2.720 
19.15 19.23 19,36 
1~000 1.000 1,000 
8.912 9,162 9.414 

9.50 

G7# 
l.dOO 
9.721 

10.00 
2.700 

(Ref,) . 3 , 1 

m?! 
101239 

30 CAPF(lLIC ACID 
27.4 4.894 EM2 GL 

3,oo 3,25 
14.801 12,356 

t 28802 26.40 

;HS 
0,193 0,232 
4,255 4,355 

_ - _ _ 
3,50 

10,515 

;'G! 
41449 

3.75 4,oo 4.00 
8,909 7,469 6,428 
24046 23883 20.50 
0.323 0.388 0,455 
4.552 4,672 4.790 

4,75 4.75 5.00 5.25 5,50 
4,497 4,293 3.902 3.586 3,340 
20803 23,17 23.11 23.08 20.17 
0.658 0,690 0.762 0.831 0.902 
5.148 5.211 5.367 5,553 5.820 

6800 6.25 6.50 
3,149 3,093 3,039 
20.15 20.15 28869 
0.958 0.975 0.988 
6.213 6.446 6,766 

4.25 4,50 5,75 
5.767 5.103 3,232 
20032 20.16 
0,509 0.578 'o"G 
4,883 5,001 61000 

6.75 7.00 7.25 7,50 7#75 8800 8.25 8.50 
3,022 3.011 3,003 3,031 3,028 3,024 3,020 3.025 
28.68 28867 28.67 20.11 20.12 20812 20,111 20.17 
0,993 0,996 0.998 0,999 0.999 1.000 1,000 1.000 
7.004 7,250 7,498 7,684 7.932 8.182 8,431 8.684 

8075 9.00 9,25 
3,022 3,018 3.014 
20.22 20031 20.48 
1.000 1.000 1.000 
8,935 9.186 9.438 

1 .10,7 9,50 9.75 10.00 (Ref, 
3.001 2,995 2.988 
26.68 27847 29.08 
1.000 1.000 1,000 
9,753 10.011 10,276 

- -- -_ _ -_ __ -_--_- --_ _-_ _--_ 



CHROMATOGRAPHIC DATA (1983) D21 

_-----------------_~-______________-__________ 
-3i CARBONIC ACID HZC03 3.00 3,25 3850 

1: 4681 71.8 10,329 6,352 62,03 EL 43.836 19864 
: 0.038 

36.281 19801 30,593 18456 
0.045 0,054 

DHS 4,934 5,020 5,097 

3#75 4,oo 4.00 4825 4.50 4,75 4.75 5,oo 5.25 5.50 5#75 
25,532 20,840 14,611 12.986 11.188 9,343 7,956 6,854 5,745 3,518 3,267 
18,18 17.88 15888 15.82 15876 15,70 17,46 17844 17042 15472 15.72 
0,065 0.079 0.114 0,128 0,149 0,179 0.211 0.245 0.294 0.487 0.525 
5.180 5,275 5,446 5.504 5,579 5.672 5,759 5.843 5,947 6.299 6.364 

6800 6825 6,50 6.75 7,oo 7.25 7.50 7,75 8800 8,25 8350 
2.966 2,653 2,146 2.051 1.955 1.875 1.823 1.793 1.770 1.753 1.739 
15,71 15.70 20.61 20.61 20.62 20,63 15.67 15070 15.76 15.87 16.05 
0.579 0.650 0,808 0,846 0.889 0,928 0,960 0.977 0,991 1.004 1.019 
6.459 6.586 6,937 7,053 7,213 7,412 7.657 7.862 8,092 8,334 8.592 

8.75 9,oo 9,25 9,50 9-75 10.00 (Ref.) :1,4 
1.720 1.694 1,655 1,589 1,519 1,443 
16,37 16.90 17.75 22.86 24.69 26.87 
1,039 1,070 1.120 1.210 1,317 1.447 
8.839 9,088 9,338 9.625 9.861 10.097 

32 CHLffIC AC1E7(;) HC103 
-2,700 84,46 

"RFL 3,oo 3.25 3,50 
1,186 1.186 1.186 

: 19,42 1,000 1.000 17843 16828 1,000 
PHS 3,052 3,293 3,534 

3.75 4,oo 4.00 4.25 4,50 4.75 4.75 5.00 5025 5,50 5,75 
1,186 1,185 1,186 1.186 1.186 1.186 1.186 1,186 1.186 1.187 1.186 
15,63 15.25 14,06 13.85 13.73 13866 14892 14,88 14986 13,70 13869 
1,000 1.000 1,000 1,000 1.000 1,000 1,000 1.000 1.000 1,000 1,000 
3.778 4.026 4,027 4,272 4.521 4.770 4,775 5,024 5,274 5,520 5,770 

6.00 6.25 6.50 6.75 7.00 7825 7,50 7,75 8000 8325 8050 
1.186 1.186 1.186 1,186 1,185 1,185 1,186 1,186 1,186 1,186 1,186 
13869 13869 17,05 17805 17805 17.05 13.67 13.67 13867 13.68 13068 
1.000 1.000 1,000 1,000 1,000 1.000 1,000 1.000 1.000 1,000 1,000 
6,020 6.270 6.530 6,780 7,030 7,280 7,520 7,770 8,020 8.270 8,520 

8.75 9-00 9,25 9,50 9.75 10,oo (Ref,) :1,4 
1,186 1,186 1,186 1,186 1,185 1.185 
13869 13.71 13875 16803 16813 16.32 
1.000 1.000 1,000 1,000 1,000 1.000 
8.770 9.020 9.270 9.528 9,779 10,029 

33 2-C~;OR0-3-O;-;UTYRI$ K;" x~ko3 9:' 3,oo 3825 3.50 
2.721 2,600 2.518 

: 27809 0.866 24,119 0,907 22.81 0,938 
PHS 3,377 3.557 3,743 

3.75 4.00 4,oo 4.25 4,50 4,75 4,75 5,oo 5.25 5.50 5.75 
2.460 2.421 2,431 2.409 2.394 2,384 2,381 2,375 2,370 2,381 2,379 
21.68 20897 18.53 18.16 17.93 17.79 20.31 20824 20,19 17.88 17887 
0.960 0.976 0,977 0,986 0,992 0,995 0.996 0.997 0,999 0,999 1,000 
3.949 4.175 4,189 4,406 4,640 4,884 4,909 5.154 5.402 5,634 5,882 

?!077 26'$5 26%7 $':;5 :%4 :%2 :'%I, :'$58 @:6 :%5 28'%8 
1?,86 lj.86 24.59 24.58 24.58 24,57 17882 lj,83 li,83 lj.84 lj.86 
1.000 1,000 1.000 1,000 1.000 1.000 1.000 1.000 1,000 1,000 1.000 
6.131 6.381 6,682 6,932 7.182 7.432 7.630 7.881 8,131 8,381 8.632 

8.75 9.00 9.25 9,50 9,75 10,oo (Ref,) : 3 
2,376 2.374 2,372 2.365 2,362 2,358 
17,89 17895 18.06 22,80 23024 24sO8 
1,000 1,000 1.000 1.000 1,000 1~000 
8,883 9,133 9,385 9,682 9.936 10.195 

___________----------~-- _ _ _ _ -_- - --~ _---_ 



D22 CHROMATOGR APHIC DATA(1983) 

_ ------ ---- 
-34 -C~LCIIOACETK~A;ID 

2.865 

-- _ _- -- - _- 

wAo2 EL 
: 
PHS 

3.00 3025 
2,356 2,189 
22.92 21804 
0.778 0,838 
3.373 3.542 

3,75 4.00 4.00 4,25 
1.989 1,931 1.932 1,900 
18896 18.42 16851 16.23 
0.924 0.953 0.956 0,972 
3.914 4.133 4.159 4.369 

6000 6.25 6850 6.75 
1,850 1,848 1,845 1,844 
16.00 16.00 21824 21.24 
0,999 1.000 1.000 1.000 
6.085 6.335 6,621 6.871 

8,75 9800 9-25 9.50 
1,849 1,848 1.846 1.844 
16.02 16805 16.12 19875 
1.000 1,000 1.000 1.000 
8,836 9.086 9,337 9.619 

_ _ -- - 
-3; m-C$OROBENZ$I~ ACID 

3.830 

3,75 4,oo 4,oo 4.25 
3.642 3,290 3.191 3,006 
22.45 21-81 19.06 18879 
0,691 0.767 0.796 0,847 
4,147 4.314 4,388 4,537 

6.00 6,25 6.50 6.75 
2,575 2.568 2,555 2,553 
18553 18852 25,78 25.78 
0,996 0.998 0.999 0.999 
6,149 6.397 6.704 6.953 

8.75 9.00 9.25 9,50 
2,564 2.562 2.559 2,551 
18.57 18,64 18.76 23.92 
1,000 1.000 1.000 1~000 
8.898 9.149 9.401 9.704 

___------- 
-36 o-CH;OROBEN;;Ik ACID 

2,943 

3.75 4.00 4,oo 4,25 
2,606 2.528 2.534 2.491 
21,88 21.17 18.67 18,32 
0.922 0.951 0.954 0.971 
3,977 4.193 4,217 4,423 

$$"22 !?2:9 Zl KZ9 
1i,02 li,O2 24.87 24.87 
0,999 1,000 1.000 1~000 
6,135 6,384 6.688 6,937 

:';:O ?$8 29'%6 :'%9 
16,05 Pi.11 Xi-22 2i,O7 
1,000 1.000 1.000 1.000 
8,886 9,137 9,388 9,687 

_ ----- - - - _____- 

7.00 
1.843 

%?I~ 
7:1x 

9<75 
1,842 

:"boo8 
91871 
- - _. 

4,50 

1i855i 
0.695 
4.722 

9.75 
2.547 

:4c$i 
91959 

___ _ 

4.50 
2.461 

ii8&: 
41650 

9.75 
2,406 
23.52 

4:% 
-_- 

4.75 4.75 5.00 
1.864 1,863 1,855 
15.95 17891 17.85 
0,990 0.991 0,995 
4.841 4.860 5,104 

7.25 7.50 7,75 
1.842 1,850 1,850 
21824 15,97 15.97 
1.000 1,000 1,000 
7.371 7,585 7,835 

10.00 (Ref.) : 1 
1.840 

101125 :"b% 

__ ---__- 
-!$5!;02 

92' 

: 
PHS 

5.25 5,50 

8000 

- _ _ 
3,oo 

:k2z 
0.475 
3.760 

4.75 4,75 5.00 
2.737 2.720 2.652 
18.45 21016 21.09 
0.933 0,938 0.962 
4,935 4.972 5.194 

7825 7,50 7.75 
2,548 2.568 2,567 
25.77 18.49 18549 
1,000 1.000 1,000 
7,452 7,646 7,896 

10.00 (Ref.) : 2 , 
2.542 

10:219 :5&b 

.__~------ 

5,25 
2.609 

ix: 
5:431 

8.00 
2.565 
18850 

18% 

1 

- - - - 
3.00 
3,077 
26089 

03:i:: 
i 
PHS 

4,75 4,75 5.00 
2.441 2,437 2.426 
17.95 20052 20.44 
0.990 0.990 0.994 
4.890 4,917 5.160 

7,25 7,50 7.75 
2,406 2,424 2,422 
24,86 17.98 17.98 
1,000 1,000 1.000 
7.437 7,634 7.884 

10,oo (Ref.) : 2 I 
2,402 

:%# 
10:200 

3.25 
2.866 

i4& 
3:615 

5,25 5.50 
2,418 2.428 

?gOd? 
5:407 

'0"~~~ 
5:639 

8.00 
2.421 

117biz 
8:134 

8.25 

1 

8.25 
1,848 

:56iz 
81335 

5.50 
2,600 
18.55 
0,987 
5,668 

5.75 
2.585 
18.54 

!c% 

8.25 8.50 

k'k? 
l.bOO 

:s'% 
l,bOO 

8.396 8,648 

5,75 

:i"z 
o.il99 
5,836 

8.50 

3.50 
2.717 

202&z 
3:785 

5.75 
2.425 
18.03 

k%% 

8.50 
2,422 

:8& 
8:636 



CHROMATOGRAPHlC DATA (1983) D23 

______---------- 
-37 p-C~\OROBENX$ ACID 

3,977 
-3:oo ;.;5- 
5,625 4.857 

g5423: 
31815 

Fj34;1q 
31934 

5,25 5.50 

0,633 0.713 0,752 0.807 0.862 
4.183 4.340 4.426 4.563 4,736 

26'Z6 ?2:7 26z5 %2 :+t99 
18813 lb,12 2!+,06 2j.06 2j.05 
0.994 0.996 0.998 0,999 0.999 
6.142 6,389 6,693 6,941 7,190 

28';;l ;'!!9 29'%6 ;'%9 ;%6 
16,16 lk.22 lit33 23825 23.72 
1,000 1,000 1,000 1.000 1.000 
8,889 9,140 9,391 9,691 9.945 

_--- - _--_-- __ -- __- 
38 2-CH:OROBUT;{IE ACID 

2,839 

1.000 1,000 1,000 1.000 1,000 
6.131 6.381 6,682 6.932 7,182 

;'$6 ;$4 ;'::2 ;% 9'::2 
li,S9 lj.95 li.06 22.80 2?,24 
1,000 1.000 1,000 1.000 1,000 
8,883 9.133 9,385 9.682 9,936 

________----- _-__-. 
39 3-CH:OROBUT;tIi ACID 

4,056 

4.75 4,75 
2,643 2.617 
17,79 20.30 
0,894 0.902 
4,943 4.984 

7.25 7.50 
2.363 2.380 
24.57 17882 
1.000 1~000 
7,432 7.631 

10.00 (Ref% 

k3E! 
1.600 

10.195 
- - - - - - - 

0,992 0.996 0,998 0,999 0.999 
6,137 6.383 6,686 6.934 7,182 

$'73:6 %4 ;'23:2 ;‘53:5 q.73562 
lj,89 li.95 16.06 2i,80 23.24 
1.000 1,000 1,000 1.000 1.000 
8.883 9,133 9.385 9.682 9.936 

_ ____ -_-_-- 

4.75 4.75 
2.682 2.659 
18806 20064 
0,909 0,916 
4,940 4,980 

7825 7,50 
2,437 2.455 
25.05 18.09 
1,000 1,000 
7,440 7,637 

10.00 (Ref, 

k43 
l.bOO 
10,204 

4.75 4,75 
2,392 2.388 
17079 20.31 
0.992 0,992 
4.886 4,912 

7.25 7.50 
2.362 2.379 
24857 17882 
1,000 1.000 
7.432 7.631 

10.00 (Ref, 
2,358 

101195 :4c% 

__ __ -_ 
C4H7C102 
122.55 

8.00 
2.452 

:"& 
8:137 

8825 8850 

1 

3,oo 
2.916 

F% 
31423 

_ - - 
3825 

5.25 5.50 
2,373 2.382 

'o"dZ 
51403 

A7G 
5:635 

8000 8325 
2.375 

:76F% 
8:381 

3,50 
2,613 

202&25 
31767 

5.75 

- - - 

EL 
: 
PHS 

- - 
-3:oo 
5,824 

204G50 
31846 

5.00 
2.521 

i"923; 
5:193 

5,25 5,50 
2,456 2.430 

g"!G 
5:422 

;'GE 
51667 

7.75 

G378! 
ply 

) :3 

8,OO 
2,377 

1'&x 
81131 

;.25- 
5.006 

i34;: 
31961 

_ _ - - 
3,50 
4.391 
22,22 

k'o% 

5.75 

21i"o8$ 
0,487 
5.895 

8.25 8.50 



D24 CHROMATOGRAPHICDATA 

-_- -_ 
40 P-CH\OROCROJgN;C 

--_---__----_---________-___ 
ACID W&"' P,FL 3,oo 3.25 3,50 

3.155 3,225 2,947 2,746 

: 25070 0.704 0,773 23863 22824 0,831 
pHS 3.499 3,652 3,811 

3.75 4,oo 4.00 4.25 4*50 4,75 4,75 5,oo 5825 5.50 5.75 
2,592 2,479 2.476 2.414 2,369 2.340 2,336 2,319 2,308 2,315 2.311 
21,27 20.61 18821 17.89 17.68 17055 19099 19,92 19888 17863 17.62 
0.882 0,923 0.929 0.953 0.971 0.983 0,984 0,991 0.995 0.997 0.998 
3,991 4.197 4,232 4,427 4.648 4,885 4,911 5.152 5,398 5,631 5.877 

6800 6025 6850 6.75 7.00 7025 7,50 7.75 8.00 8.25 8.50 
2,308 2.305 2,297 2.296 2.294 2.293 2.308 2,307 2.306 2.304 2.307 
17,61 17,61 24.14 24814 24.13 24.13 17.57 17858 17858 17859 17861 
0.999 0.999 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1.000 
6,126 6.375 6.675 6.925 7,174 7,424 7.625 7,875 8.125 8.375 8.626 

8.75 9.00 9.25 9.50 9.75 10.00 ( Ref.) : 3 
2.305 2,304 2,301 2.296 2,293 2,289 
17864 17.70 17879 22.39 22880 23,57 
1,000 1.000 1,000 1~000 1.000 1.000 
8,877 9.127 9,379 9,674 9.928 10.186 

- - - - - ________---------- 
41 3-CHiOROCRO;;NtC ACID C4H5C102 

3,848 120.54 92’ 3.00 4,865 4.227 3.25 3,50 3.750 

: 24852 0,461 22098 0,532 21093 0.602 
pHS 3,753 3,875 3.997 

$:;8 %!3 :%5 ;%2 to::5 %5 ;%9 :%4 ?;:2 :%J :':;6 
2i.14 26.57 lk,O8 1?,85 lj.67 lj,55 ltd.98 14892 14887 li,63 1?,62 
0.676 0.754 0,787 0,838 0.887 0,928 0.933 0.958 0,975 0.986 0.992 
4.135 4,300 4,380 4.525 4.707 4,917 4.953 5.173 5,408 5.649 5.884 

!'!:6 

1?,61 

26% 

lj,61 

!';:O 

24,14 

:':$7 

24.14 

:'%5 

21j,13 

$%3 

24.13 

:%9 

lj,57 

:':;7 

lj,58 

2'306 8 00 

li,58 

2'304 8 25 

li.59 

2'307 8 50 

17.61 
0.995 0.997 0,999 0.999 1,000 1.000 1,000 1.000 1.000 1,000 1.000 
6,129 6,376 6,677 6,925 7.175 7,424 7.625 7,875 8.125 8,375 8,626 

;':;5 ;%4 ;%l ;%6 ;%3 :'?;: 
(Ref,) : 3 

lj,64 lj,70 lj,79 25.39 22.80 23057 
1.000 1.000 1.000 1.000 1,000 1,000 
8.877 9,127 9.379 9,674 9.928 10,186 
--- --- _-_-- _____________-___---------- _- 

42 CHL~~ODIBRO$A;ETIC ACID 3.00 3825 3,50 
1,000 

;',gB;',ClO' I!' 
2,235 2,231 2,228 

: 0,995 26,84 0,997 23,91 22011 0.998 
PHS 3.264 3,474 3,686 

?::6 ;'%5 %%4 %3 %2 :':;O %8 5%7 ::?:5 :::035 ::::4 
26 97 26,28 li.02 lj.64 lj,42 lj.29 14.66 19.59 19.55 17.37 17.36 
0.999 0.999 0,999 1,000 1,000 1.000 1.000 1.000 1,000 1.000 1,000 
3,911 4,148 4,152 4,382 4,623 4,869 4,892 5.139 5,388 5.620 5,869 

1983) 

(Ref.) : 3 , 12 



CHROMATOGRAPHIC DATA (1983) 
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_______-------~ -----__-____~_--__--__--- 
43 CHLCI~ODIFLU~~O~CETIC ACID ~%&2"' ii:' 3.00 3.25 3.50 

1.000 2,109 2.105 2.102 

: 25-94 0,995 23.13 0,997 21.40 0.998 
PHS 3.244 3.456 3.671 

3.75 4,oo 4.00 4.25 4.50 4.75 4,75 5.00 5.25 5.50 5,75 

2,100 2,099 2,107 2,106 2,105 2.103 2,102 2,100 2.099 2.107 2.106 

20,32 19,67 17.53 17018 16.97 16.85 19.08 19,Ol 18.97 16s92 16.91 

0.999 0.999 0.999 1.000 1,000 1.000 1,000 1,000 1.000 1.000 l*OOO 

3,897 4,135 4,139 4,370 4.611 4,858 4.879 5,127 5,376 5.609 5,858 

;':;5 $*::4 9'2098 !%8 :':!7 :%5 ;*%7 :':;7 28'%6 i%l4 ?:86 
16.91 16.90 2i.87 2i,86 2i.86 2$,86 16587 lb.87 lis88 16.89 lb,90 
1,000 1.000 1.000 1.000 1.000 1,000 1,000 1.000 ltOOO 1.000 1.000 

6.108 6,358 6,652 6,902 7,152 7.401 7,608 7.858 8,108 8.358 8,609 

x.75 9.00 9.25 9,50 9.75 10,oo (Ref.) . 3 , 12 

2.105 2,104 2.102 2,098 2,095 2.093 
16.93 16.97 17,06 21822 21.56 22818 
1.000 1,000 1,000 1.000 1.000 1.000 
8,859 9,110 9,361 9,650 9,903 10,159 

-----_---__ 

44 2-C~~OROISO~~O~ONIC ACID C4H5C102 2.810 120,54 @' 3800 3825 2,k?12 3850 2,643 
2,526 

: 26.28 0,811 23,92 0.865 22.36 

PHS 
0,906 

3,409 3.580 3.757 

3.75 4.00 4.00 
2.441 2.382 2,390 
21.30 20.62 18.25 
0.938 0,962 0.964 
3.955 4,175 4,196 

6800 6,25 6.50 
2.307 2.304 2.297 
17061 17.61 24.14 
1.000 1.000 1.000 
6.125 6,375 6.675 

8.75 9.00 
2.305 2.304 ;%l 
17s64 17.70 lj,79 
l#OOO 1.000 1.000 
8.877 9.127 9,379 

----- ---_ _ _. 
45 m-C!$OROPHENOL 

33,4 

4.25 4.50 4.75 4,75 
2.357 2.334 

5.00 
2,320 

17.90 
2,317 

5.25 5050 

17868 17.55 
2.308 2,302 

2.311 
:%9 

0,977 19.99 0.987 19.92 0.992 0.993 19.88 0.996 17863 
0.998 

1?,62 
4.407 4.638 4.879 4,904 5.149 0,999 

5,396 
0,999 

5.629 5,876 

6.75 7.00 7325 
2.296 2,294 
24.14 

2.292 :%8 
24813 24.13 1.000 lj.57 

:':;7 
1.000 1.000 lj.58 

28'!86 
li,SS 

28$4 ;%7 

6.924 
1.000 li.59 li 61 

7.174 7.424 7.625 1.000 1.000 
7,875 8.125 

1,000 l,bOO 
8,375 8.626 

9.50 9.75 10.00 
2,296 

(Ref.) 
2.293 

: 3 

22839 
2.289 

22,80 23.57 
1.000 1.000 1.000 
9.674 9,928 10.186 

9,023 %'G" 9:' 3.00 3.25 3.50 
ruxlrrlm 

: 23886 0.002 22.87 %? 

pHS 
0.002 

6,286 
o.bo3 

6,373 6.451 

3,75 4.00 4.00 4.25 4,50 4.75 4.75 5,OO 
5CmO mmT7 [111117 InnT- =C Cm zmmn 7[1377~: 

5.25 5.50 5.75 
21862 21.18 JXXIXK 61,200 55,694 
0.003 

18844 18a35 
0.004 

18.27 
0,006 18,20 20.61 20.58 20,56 

6.534 

0.007 

6,626 

0.008 

6,786 
0,010 

6.843 0.012 6.914 0,014 7.001 0,017 7,089 7,164 

18 0.637 30 

7.255 

18 641 30 

7.602 0 71644 

6.00 6.25 6.50 6.75 
48.789 41,096 18.793 17.288 
18829 

157:%2 
18.29 24.92 

15:::5 
0,047 24.93 

:% ?17;5 
0.056 24.94 0.123 24.95 0.134 lis27 0.151 li.27 

f%7 
li.28 

%9 
li.29 

q8':!9 

0.176 
16 33 

7.704 7.782 8,155 8.197 0.302 8.257 0.328 8,337 0.369 
8.637 

0.425 
8,689 8,765 8,866 

0 9:106 i64 

8.75 9,oo 9.25 3.850 3.456 3.119 ;'%O 

18.37 2j.51 

?'i;9 

18.43 18.54 2j.98 

:'i:; (Ref,) 3,l 

0.625 0.698 
24.91 

0,776 
9,213 

0,866 0,912 
9,354 

0.947 
9.527 9.798 10.005 10.237 



D26 CHROMATOGRAPHICDATA(1983) 

_---------------------~----------_______ 
46 o-CHiOROPHENOL 

33,4 8,477 
W%" 9;" 3.00 3.25 3.50 

[171717mnmanc 

: 23,80 0,003 0,004 22.80 22,lO 0.005 
PHS 6.013 6,099 6,177 

3,75 4,oo 4.00 4.25 4,50 4.75 4.75 5,oo 5.25 5.50 5.75 
[717111!zrcmzcm irmmouzxl?ocnomoarm 88.132 71,708 33.661 30.647 
21,54 21811 18.37 18828 18.20 18.13 20.53 20,51 20948 18822 18822 
0.006 0.008 0,011 0.012 0,015 0.018 0,022 0,026 0,032 0,068 0.075 
6,260 6,353 6,513 6,569 6.641 6,729 6,816 6,892 6,984 7.330 7,374 

6.00 6.25 6.50 6.75 7.00 7.25 7,50 7.75 8.00 8.25 8.50 
26,879 22.697 11,020 10,152 9.048 7.807 5.171 4.789 4.330 3,852 3,255 
18.21 18821 24887 24888 24889 24390 18,17 18.17 18,17 18.18 18.20 
0,085 0.101 0.211 0.230 0,258 0,300 0.461 0.499 0.553 0.624 0.744 
7.435 7,516 7.887 7.933 7,999 8.088 8,382 8.447 8.540 8,666 8.907 

8.75 9.00 9,25 9,50 9.75 10,oo (Ref,) : 3 , 1 
3,026 2,826 2,678 2,559 2,506 2,471 
18.23 18029 18.40 23833 23880 24,70 
0,803 0,861 0,910 0,951 0.971 0,983 
9,051 9,232 9,443 9,729 9,964 10.214 

_______________---_---_----------------- 
47 P-CH\OROPHENOL 

33,4 9.378 
z%O 9;' 3.00 3.25 3,50 

ul17m11117[173cIIco 

: 23.98 0.001 23.00 0.001 22.31 0.002 
pHS 6.465 6.552 6.630 

3,75 4.00 4.00 4a25 4.50 4,75 4,75 5.00 5.25 5.50 5.75 
cccclro[711117ooam occII17[m~[7117[r0[177ou 2o.E oamu 90 705 82 548 
21.76 21832 18.56 18848 18840 18.33 20.74 20370 16.43 lZ?,43 
0.002 0,003 0.004 0.004 0.005 0.006 0.008 0,009 0,011 0,025 0.028 
6.712 6,805 6.965 7.022 7,093 7,179 7,267 7.342 7.432 7.781 7.822 

6.00 6.25 6.50 6075 7,oo 
72,299 60.855 27,121 24.943 22.127 
18,43 18.42 25807 25.07 25.08 
0,031 0,037 0.085 0,092 0,104 
7,881 7,959 8,332 8.372 8.430 

7.25 

'2"c8i% 
1 

o*i22 
8,507 

7,50 7,75 8.00 8825 8.50 
0.628 9.768 8.685 7.481 5.343 
18.42 18,113 18844 18.45 18.52 
0.220 0.240 0.270 0.315 0,445 
8.809 8,857 8.925 9,017 9.256 

8.75 9,OO 9,25 9.50 9.75 10.00 
4,788 4.211 3,687 3,120 2.884 2.705 
18.56 18.63 18875 23.80 24830 25826 
0,498 0,569 0,652 0,773 0.838 0.894 
9,347 9,468 9.618 9,878 10,059 10,271 

(Ref.) : 3 , 1 

_ _ _ - - - - - _____________~_____------------- 
48 p-C'd\OROPHE~;L;CETIC ACID C8H7C102 9;' 3.00 3.25 3,50 

4,190 170.60 6.462 5.519 4,810 

: 24.48 0.354 23.08 0.416 22.12 0.478 
pHS 3.905 4.017 4.125 

?:;2 #3 'j?4 ':'%5 ;*;!4 9'5158 24%2 ;%2 ;';?9 ;%9 ?';:l 
2i,38 26.84 lie24 lt?.OS li,89 lj,77 2b.26 2b.20 2b,16 lj,86 lj,84 
0.550 0,631 0.684 0.742 0.805 0.865 0.876 0.919 0,950 0,971 0.982 
4.247 4,392 4.493 4,615 4.771 4.960 5,005 5,205 5,429 5,677 5.900 

:'03:2 !%I ;%6 26':;2 ;'!!9 ;*;;S ;%2 ;'<;1 !'!$O 28%7 ;*%O 
lj.84 li,83 24.54 24.54 24,53 24853 lj.80 li,SO 17.81 17.82 lj,83 
0.990 0.994 0.997 0,998 0.999 0,999 1,000 1.000 1.000 1.000 1,000 
6.138 6,384 6.687 6,933 7,182 7,431 7.630 7.880 8.130 8.380 8,632 

28':;9 29%7 ;*::4 ;%S %5 :"j!: 
lj,87 li.93 16803 2i,76 2j,20 24.02 
1,000 1.000 1.000 1,000 1.000 1.000 
8.882 9.133 9.384 9.681 9.936 10,194 

- - - - - - _--------------- 

( Ref,) : 2 



CHROMATOGRAPHIC DATA (1983) D27 

--------------__-_______ 
-49 2-CHl+ROPRO;;O;IC ACID 

2,796 
C3HSC102 
108.52 

- - _ 

FL 
: 
pHS 

5.00 
2.210 
19.47 

YE 

7.75 

:i2:: 
;h& 

) '3 

- - 
-3:oo 
2.692 

;'$s 
3:396 

3.25 

E20 
O.&S 
3.567 

- - _ 
3,50 

Zi4E 
0.406 
3.746 

3s75 4,oo 4.00 4.25 
2.337 2.281 2.287 2,256 $*:!4 $';;I $::8 
20.80 20515 17.88 17.54 li.33 lj,zO 14.54 
0,939 0,962 0.964 0.978 0.987 0.992 
3,945 4,165 4,186 4.398 4,629 4.871 

0.993 
4.895 

6.00 6.25 6.50 
2.208 2.206 2.200 26$9 :% :'::5 ;$:O 
17826 17.26 23.52 2j.51 2j.51 2<,50 lj,23 
1,000 1,000 1.000 1,000 1,000 1,000 1,000 
6.117 6,366 6,664 6,913 7,163 7,413 7,616 

8.75 9,OO 9825 9.50 9.75 10,oo (Ref. 
2,207 2,205 2.203 2.198 2.196 2,193 
17,29 17,34 17.43 21.82 22.18 22.88 
1,000 1.000 1.000 1.000 1.000 1.000 
8,868 9.119 9.370 9,662 9.916 10.173 

_--_--------- _ _ _ -- - -_ - -__- 

50 3-C!d~OROPRO~P&O~IC ACID SE:"' 3,867 

:'::5 $;;2 %6 $'26:6 ;% ;'::9 %4 
2b.64 2i),lO lj.71 lj.49 lj.32 1?,20 14.53 
0.666 0.744 0.780 0,831 0.882 0.924 0,929 
4.134 4,297 4,380 4.524 4,703 4.911 4,947 

?% 26’;:2 %2 %O 3*%8 :%6 :‘:!O 
lj.27 lj.26 2i.51 2j.51 25.51 2j.50 lj.23 
0.995 0,997 0.999 0.999 1,000 1,000 1.000 
6.121 6,368 6,666 6.914 7.164 7,413 7,617 

8,75 9,oo 9,25 9.50 9.75 10,oo (Ref, 
2.207 2,205 2.203 2.198 2.196 2,193 
17,29 17534 17.43 21.82 22818 22.88 
1.000 1.000 1.000 1.000 1,000 1.000 
8.868 9.119 9.370 9.662 9.916 10.173 

__~---~_-_--__~ 
51 CHLI)FjOUS ACID HC102 

53.9 1,960 68.46 

3.75 4.00 4.00 4,25 4<50 4.75 4,75 
1.501 1.493 1.496 1.492 1,489 1.487 1,487 
17.15 16.69 15.18 14,93 14.78 14.69 16.27 
0,988 0.993 0.993 0.996 0.998 0.999 0.999 
3.828 4.068 4.075 4,310 4.554 4.801 4,812 

? 

:'$6 1"'2;5 !':!4 %4 :%3 :%3 $'$7 
14,73 14.73 li.94 li,94 lg.94 G-94 14.71 
1.000 1.000 1.000 1.000 1.000 1.000 1,000 
6.051 6.300 6,573 6.823 7.073 7.323 7.550 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref. 
1,486 1.485 1.485 1,484 1.483 1.482 
14.74 14,77 14.81 17.70 17.86 1X,15 
1,000 1.000 1.000 1,000 1.000 1.000 
8.801 9.051 9.302 9.571 9.822 10,074 
___--_- _ __ ___ _ _ _ _ _ _ _ __ _. 

- - - 

s2’ 
: 
PHS 

7.75 

:j2El 
1.600 
7,866 

1 :3 

5.25 
2.204 
19.43 

F% 

8000 
2.208 

:7cia 
8:116 

5,50 
2,212 

;'z 
51620 

8.25 

_ - - - 
3.00 

;j758: 
O,ir52 
3.756 

;.25- 
4.125 

z2c232e 
31877 

- _ _ _ 
3.50 
3.653 

M 
3:997 

5.25 5.50 5.75 

:i2z 
@7; 

:i2% 
0.485 

:i9: 
0.491 

5.643 5,877 

8.00 8.25 
2.208 2.206 
17024 17.25 
1.000 1,000 
8,116 8.367 

8.50 

:j220a 
l.bOO 
8.618 

3,oo 
1.566 
21.27 

EZ6" 

5.50 
1,487 

:"&o" 
5:552 

8,OO 8,25 

h478! 
l,bOO 

:i4;: 
l.bOO 

8.050 8,300 

4 

3,25 

h's; 
0.467 
3.380 

8,50 

Ti2E 
1.600 
8,618 

3.50 

'li"'934 
0.480 
3.598 

5,75 
1.487 

:?I;: 
5:801 

8s50 



D28 CHROMATOGRAPHICDATA(1983) 

________-------------------------------_ 
52 5-CH;OROVAL:$I$ ACID E:z%"' iHEL 3,oo 3.25 3,50 

4,697 10.670 8,952 7.661 

: 25.08 0,227 23875 0,271 22.84 0,318 
PHS 4,145 4,247 4.343 

3.75 4,oo 4.00 4.25 4,50 4,75 4.75 5,oo 5825 5,50 5,75 
6.536 5,529 4.812 4.354 3,894 3,481 3,359 3.095 2,887 2.736 2,666 
22013 21,60 18078 18862 18,47 18.36 21.01 20.95 20892 18846 18.45 
0.374 0,444 0,515 0,571 0,640 0,718 0.745 0,811 0,871 0,926 0.951 
4,449 4.573 4,694 4,791 4.915 5,071 5,130 5,294 5.490 5.756 5.947 

26'06!5 26':;l :':!9 !';?9 :'%2 27'::6 27';!5 %3 !%O ?:;8 ~%l 
16244 lb.44 2+,62 25-62 25861 2j.61 Xi,40 li.40 lit41 16842 16.44 
0.970 0,982 0,991 0.995 0,997 0,998 0.999 0.999 1.000 1.000 1,000 
6.168 6.405 6,715 6.955 7,202 7,450 7,646 7,895 8.144 8.394 8,646 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref,) : 3 
2.539 2,537 2,534 2.526 2.523 2,518 
18,48 18.54 18866 23,77 24.28 25.27 
1,000 1,000 1.000 1,000 1,000 1,000 
8.896 9.147 9,399 9,701 9.956 10,215 

_______________------------------------- 
53 CHRfTIC ACID H2Cr04 

9;' 
3.00 3825 3.50 

0.745 118,Ol 1,350 1.347 1,346 
-2 z: 6.490 : 20.55 18.43 17820 

0.997 0,999 1,000 
PHS 3,095 3.328 3.562 

:':;4 
lb,49 

fi*!& 
lk,lO 

?%5 
14.74 

fi'::3 
14.55 

?%O 
14.52 

:';;6 
14.62 

?:;5 
lii,OS 

:%7 
16.36 

?::5 
16.88 

?;:4 
lb,45 

:%6 
lj.62 

1,002 1.004 1.004 1,008 1.015 1.026 1,027 1,047 1,080 1,146 1.230 
3.802 4,047 4.050 4,293 4,540 4,789 4,800 5.049 5,299 5,587 5,825 

;%O 
li,lO 

!?::O 
2b.75 

!%I 
2i,O2 

%:4 
24.31 

:'8!2 
36035 

:'20:6 
3i.08 

:%4 
2!+,71 

('$18 
25.95 

t%5 
26810 

:'20:2 
26819 

!*%2 
26.24 

1,342 1.475 1,647 1,748 1.835 1.898 1.940 1,965 1.980 1.988 1.993 
6,062 6.299 6,601 6,809 7.037 7,275 7.527 7.768 8.015 8.263 8.513 

8075 9.00 9,25 9.50 9,75 10,oo (Ref.) a 10 , 2 
1,061 1,060 1.060 1,055 1.055 1,054 
26.29 26.33 26840 30,41 30058 30888 
1.996 1,998 1,999 1.999 2,000 2.000 
8,763 9,013 9.262 9,515 9,765 10.015 

- - - ----- __ ___ _- ---- _____ _----- - - _ - ------ 
54 CINN;MIC ACID C9H802 3800 3.25 3,50 

28.3 4,438 148.16 
FL 

9,443 7,998 6,906 

: 27.82 0,296 26811 0,350 24,95 0,407 
PHS 4.040 4,147 4,250 

3.75 5.962 ?!!O %i, %8 ':';;O ;':;2 ;%4 ?!:9 ?:h ;'05;2 ;';;l 
24.07 23.43 2b.23 26.01 14.83 14.69 2i.75 2i',68 2i,64 14,82 14.80 
0,473 0,552 0,611 0.671 0,740 0,811 0,828 0,882 0,924 0,956 0.973 
4.366 4,501 4,604 4.716 4.860 5.036 5,088 5,276 5.491 5.739 5.952 

!'&6 $%3 ;??S :'%9 iii83 %9 :%!6 ;';54 !'!!!l 28'$:8 i's;3 
14.79 Pi.79 2i,O4 2i,O4 2i,O3 2i.02 li,75 14875 14376 14.78 14080 
0.984 0,991 0.995 0,997 0.999 0.999 0.999 1.000 1.000 1,000 1.000 
6,186 6.429 6.745 6,990 7.238 7.487 7.674 7,924 8,174 8.424 8.676 

:';;O 

14.85 

%7 

Ii,94 

%29:3 (Ref.) : 11 , 1 

26,09 

;'%l 

26.06 

23'%6 

2&,78 

:"iii 

2i,24 
1,000 1,000 1.000 1.000 1,000 1,000 
8.927 9,178 9,430 9,742 10.000 10,263 _ __________ 



CHROMATOGRAPHIC DATA (1983) D29 

_ _ _ _ _ _ _ _ __ __ _ _ ___ __ ___ _ - -__-- _------ 
55 cisI;INNAMI;8A$ID C9H802 P,FL 3.00 3.25 3.50 

3,879 148016 6.035 5,258 4,673 

: 28.66 0.469 26,63 0,540 25.26 0.609 
pHS 3.799 3,921 4.043 

3,75 #l 3%2 
24 4 181 23 2j.51 2b,38 

:%4 
26.08 

t:& 
l!i,85 

;':;5 
14870 

%3 ;:%3 ::$:2 ;I?3063 ::%5 
22,78 22870 22065 19882 19.80 

0 683 O 760 0,789 
41183 4:349 4.419 

0,841 0.890 0,930 0,935 0,960 0,977 0,986 0,992 
4,568 4,751 4.963 5.004 5,226 5.462 5.696 5.932 

6800 6.25 
2,933 2,925 
19,79 19,79 
0.995 0,997 
6.177 6.425 

6850 

;hgoo: 
0.499 
6,739 

8,75 9.00 
2,920 2.917 
19885 19.94 
1,000 1~000 
8.927 9.178 

9.25 

Zb9Z 
1,doo 
9.430 

56 CITRACONIC ACID 

25::: 

!'%4 :'!"oO 
2k.04 2i.03 

;%7 
2i,O2 

$'%5 
14.75 

:';:3 
14875 

;%l 
14876 

28:29:8 ;:$53 
19,78 19.80 

0,999 1,000 1,000 1.000 1,000 1,000 1,000 1.000 
6,988 7,237 7,487 7.674 7.924 8.174 8,424 8.676 

;'%l ;';:6 (Ref,) : 11 , 1 

26-06 26.78 

:'i!! 

2i,24 
1.000 1.000 1.000 
9.742 10.000 10,263 
--_________ __________ __ _ 

C5H604 3#00 3.25 3.50 

'6% 130.10 g!' 
: 

3,215 31,42 3.113 28,21 3.041 26816 
0,910 0,941 0,964 

PHS 3,419 3.602 3,790 

3,75 4.00 
2,985 2.938 
24.82 24rO5 
0.983 1.000 
3,997 4,224 

:$046 %5 
2j.17 2i.03 
1,584 1.699 
6,156 6,370 

4,oo 
2.954 

:w 
4:240 

6.50 

1,998 1,999 2,000 
8.815 9,065 9,315 

_ - - _ - _ _ _ - _ - 
57 CITkttC ACID (S) 

-2 :ta: 
-3 7414 

3.75 2,698 ;%4 %6 
27.49 2j,90 2jnl5 
1,090 1,215 1.260 
4,021 4,220 4.286 

6.00 1,452 %0 :%l 
36.15 33073 44.56 
2.450 2,601 2,749 
6.078 6,314 6,599 

9.50 
1,566 

?!'75:3 :'kt (Ref,) : 12 , 2 

36.07 36840 3j,03 
2,000 2.000 2,000 
9,587 9.838 10,091 _ ____~_ __----- 

C6H807 
EL 

3,oo 

;%Y 
192,13 3.601 ?%;I :'%k 

31,O6 2k.91 2j.81 
6:396 : 0,796 0.889 0,984 

PHS 3.529 3,683 3,842 

(Ref.) : 10 , 1 

;14Sg ;ld; yl$ L386;i "39$; ;9&j 

8:791 9:041 9:291 9:552 9:802 lo:052 ________-------- _ _ _ _ _ _ __ __ _ _ __ ___ _- 



D30 CHROMATOGRAPHICDATA(1983) 

58 CREYL 

3.75 4.00 
ECUXIX 85,181 
21052 21,08 
0,021 0,027 
5,712 5,806 

6.00 6.25 
8,860 7,590 
18.17 18816 
0,265 0,310 
6.912 7.007 

8.75 9,oo 
2.514 2.485 
18.17 18.23 
0.974 0.985 
8.910 9.149 

3mmc un1170 
21.52 21.09 
0.014 0.017 
5.908 6.001 

6.00 6.25 
12,898 10.969 
18,18 18,18 
0.180 0.213 
7,095 7,182 

8875 9800 
2,597 2.535 
18.18 18.24 
0.941 0.964 
8.936 9.163 

3#75 4.00 
CaTITlxmo 
21,52 21.09 
0.011 0.014 
6.002 6,095 

6.00 6.25 
15.601 13.234 
18.19 18.18 
0.149 0.175 
7.185 7.270 

- - - 

33,4 

4,oo 
60.064 

h8bZ 
5:964 

6,50 
4.643 

E45?? 
71372 

9.25 

:ii4tz 
o.L?91 
9.396 

33.4 

6,50 
6.067 

204z 
7:551 

9.25 

- --. 

33.4 

4.00 
mEll;' 

A8b% 
61254 

6.50 
7.023 

;"jE 
7:639 

C7H80 
7.377 108,14 

4325 4.50 4.75 
52,789 44,885 36.899 

4,75 5.00 

18.25 18.17 18.09 
30.724 25,974 

0,043 0,051 0,062 
20,52 20.49 

6.022 6,096 6.186 
0,075 0.088 
6.272 6.351 

6.75 7.00 7.25 7.50 
4.319 3,931 3.533 

7,75 

24.95 24.96 24.98 
3.047 2,897 
18010 18311 

0.553 0,609 0,679 
7,441 7.540 7,672 

0.798 0.841 
7.938 8.063 

9.50 9.75 10.00 
2,450 2.442 2,435 
23025 23.72 24.63 
0.996 0.998 0.999 
9.694 9.947 10.205 

(Ref.) : 3 

C7H80 
7.770 108.14 

- - - _ _ _ _ 

91’ + 

4.25 4.50 4.75 4.75 
81.981 69.643 57.161 

5.00 

18.26 18,17 18810 
47.317 39,934 
20.52 20.49 

0.028 0.033 0.040 
6.217 6.290 6,378 

0.048 0.057 
6,465 6,543 

6.75 7.00 7.25 7.50 7,75 
5.616 5.058 4,457 
24.91 24.93 24.94 

3.512 3,298 
18.12 18412 

0,421 0.469 0.534 0.688 0,734 
7.608 7.690 7,802 8.081 8.178 

9.50 9.75 10.00 
2,464 2.450 2.439 
23,26 23.73 24.64 
0,989 0.994 0,997 
9,699 9.949 10.206 

(Ref,) : 3 

7.959 
C7H80 
108,14 

4.25 4,50 4.75 
m 86,177 70,693 
18,26 18,18 18310 
0.022 0.026 0.032 
6.311 6,384 6.472 

6.75 7,oo 7-25 
6,490 5.824 5.095 
24.90 24.91 24.93 
0.363 0,406 0,465 
7,692 7,769 7.873 

EL 
: 
PHS 

L 

PHS 

iilL 
: 
PHS 

- - - 
3.00 
q nxEE 

203& 
5:463 

3,25 
Llll,, 

:2b:: 
5:550 

5.25 

2:62?Y 
O,iO8 
6.447 

5.50 5.75 
10,974 10,027 

b8d3 
6:790 

a8i:: 
6:841 

8.00 8.25 

7mm 

Z’& 
5:659 

5.25 

8.00 

Go:! 
o.i91 
8.314 

3.00 
utILEn 

:3&? 
5:753 

- - - - 
3.25 

mnm 

2026E 
51746 

5.50 5.75 

%% 
O,i58 
7,028 

8.25 8650 

3.50 
Imom 

22.08 
0.018 
5.629 

8.50 

:s5:: 
a.$57 
8.685 

3.25 3.50 
-T-I -0 

22.78 22.08 
0.008 0.009 
5.840 5,919 

4.75 5.00 5.25 
58,401 49,261 40,153 I;'?0 
20.52 20.49 16.19 

1%6 
20,47 

0.039 0.046 
lb.19 

0.057 0,119 
6.559 

0.130 
6.636 6,729 7,074 7.120 

7.50 7.75 8,OO 8.25 8,50 
3,830 3.580 3.299 3.034 2,785 
18.13 18s13 18413 18.14 18.16 
0,629 0.675 0.734 0.800 0.876 
8.157 8.243 8,365 8.525 8.770 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) 
2.667 

: 3 
2.579 2.522 2.478 2,458 2,444 

18,19 18.25 18.35 23.27 23.74 24,65 
0.916 0.947 0.969 0.984 0.991 0.995 
8.957 9.174 9.409 9.703 9.951 10,207 



CHROMATOGRAPHIC DATA (1983) D31 

-------------------_------------___ 
61 CROTYNIC ACID 

-- - 
C4H602 

33,5 4.705 
PHL 3.00 

86509 RE 
3,25- -3.50 

10,417 8.738 7,476 
24.46 23.20 22.33 

: 0,224 0,268 0,314 
PHS 4.146 4,247 4,343 

3,75 4.00 4.00 4-25 4.50 4.75 4,75 5.00 5.25 5.50 5075 
6,377 5,392 4,671 4,226 3.779 3.374 3,254 2.995 2,790 2,638 2,569 
21866 21015 18.43 18.27 18a14 18.03 20,58 2On52 20.49 18812 18.11 
0,369 0.438 0,511 0.566 0.635 0.713 0,740 0,806 0.867 0.924 0.949 
4.448 4,571 4,695 4.790 4.913 5.067 5.127 5.289 5,484 5.753 5.941 

6.00 6825 6,50 
2.518 2.485 2,454 2,444 2.437 2,432 ;%9 :$7 28'!fi5 28.2452 ?$5 

6,75 7.00 7,25 

18010 18,lO 25801 25.01 25.00 25,OO lh,O6 16.06 lit07 lh.08 li 10 
0.969 0.982 0,991 0,995 0,997 0.998 0,999 0,999 1.000 1,000 1,600 
6,161 6.398 6.705 6,946 7,192 7,440 7.638 7.887 8.136 8,386 8.638 

8.75 9.00 9,25 9.50 
2.443 2,441 2.438 2.432 2.428 :'1;!8 

9.75 (Ref,) : 11 > 7 

18,13 18.20 18830 23,20 23.67 24.56 
1,000 1~000 1.000 1.000 1.000 1.000 
8,888 9,139 9.390 9.690 9.944 10.203 

62 CYA!:C ACID HCNO 
67,O 3.470 

PHL 3.00 
43.03 

3825 
RE 

3.50 
2.136 1,878 1,690 
17.37 16.54 15,98 

: 0.548 0,625 0.695 
PHS 3.519 3,655 3.791 

3.75 4.00 4,oo 
1,538 1.416 1.379 1.318 1.269 1,235 1,233 :$44 :%2 :':!5 :':;2 

4,25 4850 4.75 4.75 

15855 15.24 13.96 13.83 13.73 13.67 14892 lb,88 14.86 lja70 lj 69 
0.766 0,833 0,857 0.898 0.933 0.959 0.960 0,976 0,986 0.992 0.496 
3,946 4,177 4.207 4.372 4,571 4.795 4,812 5,041 5,282 5,536 5,776 

6800 6,25 6.50 6.75 
1,189 1,188 1.187 1.186 ??:6 ?1;5 :%7 :':586 4.10!6 !'::6 1"$6 
13869 13.69 17.05 17,05 17805 li,O5 lj.67 Ii,67 lj.67 lj 68 lj 68 
0.997 0.999 0,999 1.000 1,000 1.000 1.000 1.000 1,000 l.ijOO 1 IjOO 
6.022 6.271 6,532 6.780 7,030 7,280 7,520 7.770 8,020 8,270 8:520 

8875 9,oo 
1.186 1,186 ?'!?6 1"%6 :';:5 l'"i:? 

(Ref,) : 2 , 4 

13869 13871 lj,75 16,03 16.13 16,32 
1.000 1.000 1.000 1,000 1,000 1,000 
8,770 9.020 9,270 9.528 9.779 10.02g 

63 CYANPACETIC4eCIOD 
2.469 

";;38:2 
P",' 

3,oo 3,25 3.50 
2.035 1,947 1.889 
23.06 20.93 19,58 

: 0,876 0,916 0.945 
PHS 3.281 3,470 3.667 

3,75 4.00 4.00 
1,850 1.824 1,828 1.814 1,804 1.798 %7 :+"g4 :%l :':096 $4 

4.25 4.50 4,75 

18870 18.16 16833 16.04 15.86 15,76 lj.66 li.60 lj,57 1<,82 15 81 
0.966 0,980 0,980 0,988 0,993 0,996 0,996 0,998 0.999 0,999 l.bOO 
3.881 4.112 4.126 4.349 4.587 4.832 4,849 5.096 5.344 5,582 5.830 

6,OO 6825 6850 
1,794 1,792 1,789 1,789 1.788 1.787 1.794 1.794 1.793 18%2 18'%4 

6875 7.00 7.25 7,50 7.75 8.00 

15,81 15,81 20.89 20.89 20.88 20.88 15878 15,78 15.78 lj.79 15.80 
1,000 1,000 1.000 1,000 1.000 1.000 1,000 1.000 1,000 1.000 1.000 
6.080 6.330 6,614 6,864 7,114 7.364 7,580 7,830 8.080 8.330 8.580 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) : 1 
1,793 1.792 1,791 1,788 1,787 1,785 
15082 15.86 15.92 19.43 19.67 2OwlO 
1.000 1.000 1.000 1.000 1.000 1.000 
8,831 9,081 9.332 9,611 9,864 10,117 

________-____----_-___________________ 



D32 CHROMATOGRAPHIC DATA (1983) 

-64 mW~NOBtNZ;;C3ACID 
Fzoj2 [FL 

3.00 3.25 3,50 
3.598 4.581 4.058 3,668 

: 
27.13 25.14 23.80 
0.559 0.633 0.703 

PHS 3.673 3,805 3.940 

3.75 4,oo 4.00 4.25 4.50 4.75 4#75 5.00 5.25 5.50 5.75 
3,349 3.094 3.051 2.913 2,805 2.729 2,718 2,674 2.647 2.648 2,638 
22.81 22.12 19.34 19.03 18.81 18.67 21,44 21.36 21.31 18077 18.75 
0.772 0.838 0,855 0,897 0.932 0,959 0.961 0.977 0.927 0.992 0,996 
4.094 4.276 4.333 4.500 4.700 4.924 4.959 5.190 5.431 5.665 5.906 

2,631 !?26256 @:4 26';?2 :%9 :%7 ;'%9 ?;:7 %6 ;%3 ?%7 
6,OO 

18.74 li,74 26,17 26.16 26.16 26.15 li.70 li.71 16.71 16.73 li3,75 
0.997 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
6.153 6,401 6.709 6,959 7.208 7.458 7.651 7,901 8.151 8.401 8,653 

8.75 9.00 9.25 9,50 9,75 10.00 (Ref,) 3 , 7 
2,625 2.622 2.619 2.610 2,607 2.601 
18.79 18886 18.98 24,28 24.83 25891 
1.000 1,000 1,000 1,000 1.000 1,000 
8,903 9.154 9.406 9.710 9.966 10.226 
_______________~_~~~____-------------- 

-6; CYCLOBUTANE;&-DICARJBOIX2Y7LIC ACID C6H804 3.00 3.25 3.50 

1; 51:1 5:879 
144.13 91' 4.258 3.935 3.696 

: 
32.64 29.71 27.80 
0.753 0.817 0.872 

PHS 3,567 3.721 3.881 

%2 %3 ?!043 %3 %o a2 xl4 zxs %3 ?%3 x9 
2k,52 25.81 25.46 2i.34 25.59 2?,23 26.90 2j.93 24.16 23.68 26.54 
0.922 0.968 0.976 1,015 1,061 1,122 1.136 1.220 1,329 1.506 1.611 
4.064 4,272 4.308 4.505 4,726 4,959 5.005 5.230 5.454 5.760 5.941 

:$:9 :%5 !% ?:;O ;?!6 :'::9 :%8 :'%3 1"'%8 8'::5 :%7 
24.30 24890 46.12 4b,34 4bt48 46.54 36888 36.91 3b,93 36.95 36.98 
1.717 1.810 1.895 1.934 1,961 1.977 1,986 1,992 1.996 1.998 1.999 
6.145 6,366 6.667 6,886 7,122 7.366 7,587 7,832 8,081 8.330 8.581 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) , 2 , 1 
1.745 1,742 1,740 1.728 1,724 1.720 
31.01 31,08 31.19 37.90 38.31 39.08 
1,999 2,000 2,000 2.000 2,000 2.000 
8,831 9.081 9,331 9,609 9,860 10.113 

____________________---------------- -- _ _ 
66 CYCLOHEXANE;&-DICARJB04:rLIC ACID L;$11;4 

k?' 
3.00 3.25 3,50 

1; 48:O 4:110 
3,966 3.398 2.971 

: 
37568 35.67 34,61 
0.877 1.032 1.191 

DHS 3,607 3.737 3.871 

r 

@3 ;+8 ;%9 ;%O 24'%6 ?;;O %S :?4 :%6 ???I1 :%l 
34.13 34,08 36.53 36.70 36,91 3i,lO 35.02 3j,14 3+,22 3i.78 3i,SO 
1.362 1.535 1.581 1,701 1.804 1.880 1.886 1.932 1,961 1.977 1.987 
4.025 4.206 4.260 4,432 4.636 4.863 4.887 5,120 5,362 5.603 5.846 

:':074 %9 !% !';:9 ;%S :%+2 i%3 :% 18'%9 !%6 t% 
3i.81 3i.82 4i.27 45.26 45,23 4i,20 3i.80 3i.80 3i.81 3iaSl 3i,84 
1,993 1,996 1,998 1.999 1.999 2.000 2.000 2.000 2,000 2.000 2.000 
6,093 6,342 6,628 6,877 7.127 7,376 7,591 7,841 8,091 8.341 8.592 

8.75 9,oo 9,25 9,50 9,75 10.00 
1,868 1,866 1.863 1.849 1,845 1.840 
31.88 31-95 32.07 39.28 39375 40.64 
2.000 2.000 2.000 2,000 2*000 2.000 
8,842 9.092 9.343 9,624 9.876 10,130 

_ _ __ __ __ --_----_----_-- 

Ref,) : 2 , 1 

_ _ _ _ _ -_-- - _ - - - 



CHROMATOGRAPHJCDATA(1983) D33 

-_---------_----________ 
67 CYC~~PENTAN;;l$-DIC;R;m;YLIC ACID 4;j'ill4 

-------_--_____ 
3,oo 3325 

-2 50:o 41080 P,"' 3.506 3,052 ; 0.953 36894 1.104 34089 :':86 3?,84 

rJHS 3.540 
1,256 

3,682 3,828 

3375 4.00 4.00 4,25 
2.421 2.196 2.170 
33.40 

2.041 ::%3 
33,4O 

!:87:7 
30.00 30.18 30.39 

?%7 1'827 5 00 
30,58 34.32 34.44 

1'802 5 25 
1,416 1,575 1.612 1.723 1.818 34.52 

1'807 5 50 :'5;8 

1.888 
3i 22 

1.893 1.936 1.479 
3i 

1,963 
24 

3.994 4,185 4,234 4.415 4.624 
4.853 4.876 5.110 5,353 5,595 

1 5:838 i88 

6.00 6.25 6050 
1.792 1,787 1,772 
31.25 31,26 

!%9 :$6 :%3 
41826 

:'?jO i';sg 1"':8"7 1"':55 1".:!8 
1.993 1.996 1.998 41.24 4i,22 4i,19 3i.24 3i.24 

6,085 6,334 

1.999 1,999 

6.618 6.867 7.117 
2.000 

3i.24 
2.000 

2.000 7,366 7.584 7,834 2.000 

2.1joo 3i 25 3i boo 28 

8,084 8,333 2 8:584 

8,75 9000 9.25 3 1,786 1.784 1.781 

31031 

9.50 19'77655 1.769 :"itl" (Ref,) 2 , 1 

31.37 31.49 
2.000 

38.37 36,SO 
2.000 2,000 

34.61 

8,834 9,085 
2,000 2.000 

9.335 
2.000 

9.614 9.866 10,119 
-----------__-_--_-_-________ _ 
68 DEC\('SULFON;; $ClD ClOH2203S 1.000 222.30 FiFL 3.00 3.25 3,50 3.074 

3,070 3,067 
: 0,996 32.83 

DHS 

29817 0.998 26.85 

3.377 
0,998 

3.577 3,778 

3,75 4.00 4.00 4025 4.50 
3,065 3.063 3.084 25833 3.083 3.080 24t39 21u26 $?I:7 
0.999 0.999 

2Os77 20846 $;:1 
0.999 

26.28 

3,995 

1~000 1.000 
2?,54 23.44 :'::8 23.38 ;';;5 21j ;$6 26 $;;5 

4,227 4,232 
1.000 1.000 

4,454 4,691 4,936 4,968 1.000 5,214 1,000 

1,600 40 600 38 

5,463 5.688 1 5:936 

6.00 6.25 6850 6.75 7,oo 7.25 3,082 3,079 3,062 3.061 3,058 3.055 
20.37 20.36 

?& <$5 
29.07 29.06 29006 

1.000 
2b.32 2d.33 

?812 
29.05 

1,000 1,000 1,000 1 000 
is34 

%:9 
2b.35 

;'I%4 

6.185 
1.000 

2b.38 

6,435 6.752 7.002 7.252 
1.000 1.000 1.000 1.000 

7,502 
1.000 

7.686 7.936 8.186 8.436 8.688 

8,75 9.00 9.25 9,50 9.75 10.00 
3.081 3.078 

(Ref.) : 2 
3.073 3,060 3.054 3.045 

, 12 

20.44 20.53 20.71 27605 27088 
1.000 

29858 
1.000 1,000 1.000 1.000 1.000 

8.939 9.190 9.443 9,759 10.018 10,284 
____________--___--~-------------------- 
69 DIB~~MOFLLIO~~A~ETIC AClD C2HBr2F02 3,OO 

1,000 
3.25 3.50 

235,811 IsL 2,109 2,105 2,102 

: 25a94 0,995 23.13 0.997 21.40 0,998 
DHS 3,244 3.456 3.671 

3.75 4,oo 4,oo 4.25 4,so 4.75 4.75 5.00 5.25 2,100 2,099 2,107 2.106 2.105 2.103 2.102 2,100 2.099 :':007 
20,32 19.67 17.53 17018 16.97 

:'::6 
16.85 19.08 19<01 18,97 lk'o92 lb.91 

0,999 0,999 0.999 1.000 1,000 1,000 1~000 1~000 1.000 1.000 lsOOO 
3,897 4,135 4,139 4.370 4.611 4,858 4,879 5,127 5,376 5.609 5.858 

6800 6,25 6.50 6.75 7.00 7.25 7,50 7.75 8.00 8.25 8.50 
2.105 2,104 2.098 2.098 2,097 2.095 2.107 2.107 2.106 2.104 2.106 
16,Ql 16,90 22.87 22.86 22.86 22,86 16.87 16t87 16.88 16.89 16.90 
1.000 1,000 1,000 1,000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 
6.108 6,358 6,652 6.902 7,152 7,401 7.608 7.858 8.108 8,358 8.609 

8075 9.00 9,25 9.50 9,75 10.00 (Ref.) : 3 , 12 
2,105 2,104 2.102 2.098 2,095 2,093 
16.93 16.97 17.06 21.22 21.56 22.18 
1,000 1,000 1.000 1.000 1.000 1.000 
8.859 9.110 9.361 9.650 9.903 10.159 

_____________-------------- ___-_~------- 



D34 CHROMATOGRAPHIC DATA (I 983) 

- 70 2.3~~IEROMO~~O~'ON'C2A~~~ C3H4Br202 
231.87 

/!EHL 3.00 3.25 3,50 
2.688 2.630 2,593 

: 0.938 28.66 0.960 25.68 23878 0.974 
RHS 3,347 3.540 3.737 

3,75 4.00 4-00 4.25 4,50 4,75 4.75 
2.567 2,549 2.563 2.553 

5.00 5,25 5.50 
2,546 2,540 2.537 2,533 

22.53 21.76 19.17 18t77 
2.530 2.543 ;$2 

18851 18.37 21.06 20.98 
0.984 0.991 0,991 0.994 

20,93 18.46 li.45 
0,997 0.998 0,998 0.999 0.999 1.000 1.000 

3,952 4,183 4.191 4.413 4,651 4,895 4.922 5.168 5,417 5.646 5,895 

6,OO 6.25 6.50 6.75 7.00 7.25 7,50 7.75 8.00 8.25 
2,540 2,537 2,528 2.526 

8.50 
2.525 2,522 2.543 2,541 2,540 2.537 2.541 

18.44 18844 25,62 25.62 25.61 25.61 18840 18.40 18.41 18.42 18.44 
1.000 1,000 1,000 1,000 1,000 1,000 1.000 1.000 1.000 1.000 1,000 
6,144 6.394 6,700 6.949 7.199 7,449 7.644 7.894 8.144 8.394 8,646 

8.75 9,oo 9.25 9.50 9.75 lo,00 (Ref.) : 3 
2.539 2,537 2.534 2,526 2.523 2,518 
18,48 18.54 18.66 23.77 24.28 25027 
1.000 1,000 1.000 1~000 1,000 1.000 
8.896 9,147 9,399 9,701 9,956 10,215 

71 DICli~OROACE;~C7ACID (S) 3.00 3.25 3.50 
1.257 

y;2c&202 9:' 
2,057 2.050 2,045 

: 0,991 25,48 0.994 22.74 21.06 0,996 
PHS 3,237 3.449 3,664 

3*75 4,oo 4.00 4,25 4.50 4.75 4.75 5.00 5.25 5,50 5.75 
2.042 2,039 2.047 2,046 2.044 2.043 2,041 2,040 2.038 2.046 2.045 
20.01 19.37 17130 16,96 16.75 16,63 18.80 18.74 18.70 16.71 16.70 
0.998 0.999 0.999 0.999 1,000 1,000 1.000 1.000 1.000 1.000 1.000 
3,891 4,129 4.133 4.364 4.606 4.853 4.873 5.121 5.370 5.604 5.853 

6.00 6,25 6.50 6.75 7.00 7.25 7,50 7,75 8.00 8.25 8.50 
2.044 2.043 2.038 2.037 2,036 2.035 2.046 2,046 2,044 2,043 2.045 
16.69 16.69 22,48 22,48 22347 22,47 16.65 16.66 16.66 16.67 16.68 
1,000 1,000 1,000 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1,000 
6,102 6.352 6,645 6,895 7.145 7.394 7.602 7.852 8.102 8.352 8.604 

8.75 9.00 9.25 9.50 9.75 10,oo (Ref. 
2.044 2.043 2.041 2,037 2.035 2.033 
16.71 16.75 16.83 20,87 21.18 21.76 
1,000 1,000 1,000 1.000 1,000 l*OOO 
8,854 9.104 9.355 9,643 9.896 10,151 

_ _ _ _ _ _ _ _______~_ _ _ _ _ _ _ _ _ 
72 

:2,7 

DIC$OROFLUOJ;O~CETIC ACID 
1.000 I!’ 3.00 2.235 3 2.231 25 3*50 2.228 

: 26,811 0.995 23.91 0.997 22.11 0.998 
PHS 3.264 3.474 3.686 

5.00 5.25 5.50 5.75 
2,227 2.225 2.235 2.234 
19.59 19.55 17337 17.36 
1.000 1.000 1.000 1.000 
5.139 5.388 5.620 5.869 

7.75 8.00 8.25 8050 
2.234 2.233 2.231 2,234 
17.32 17.33 17.34 17.35 
1.000 1,000 1,000 1.000 
7.869 8.119 8.369 8.620 

3,75 4.00 4.00 4.25 4,50 4,75 4.75 
2,226 2.225 2.234 2.233 2.232 2.230 2.228 
20.97 20,28 18.02 17064 17.42 17.29 19.66 
0,999 0,999 0.999 1.000 1.000 1.000 1.000 
3.911 4.148 4.152 4,382 4,623 4.869 4.892 

6.00 6.25 6 50 6.75 7.00 7,25 7,50 
2,233 2.231 2.224 2.224 2.222 2.221 2.235 
17135 17.35 23.68 23.67 23.67 23.66 17.32 
1,000 1,000 1,000 1,000 1.000 1.000 1.000 
6.119 6.368 6,666 6.916 7,166 7.416 7.619 

8.75 9.00 9.25 9.50 9.75 lo,00 (Ref. 
2,233 2.231 2.229 2.223 2.221 2.218 
17.38 17043 17.52 21.96 22.34 23.06 
1.000 1.000 1.000 1.000 1,000 1,000 
8,870 9.121 9.372 9,665 9,919 10.176 

_ - _---_-- _- _ ~___ _-_ __-_-- 

3 I 12 



CHROMATOGRAPHIC DATA (1983) D35 

__ ___ __ --__ _ _ __ _____ ___ - - - - - __- __ - - - 
73 2.41yICHLORj;H:NOL 

7,699 
;EHjLI;h20 DRHEL 3.00 3,25 3.50 

mnxnasmornom 

: 24084 0.008 23.72 0.010 22,95 0,012 
PHS 5,628 5.715 5.794 

morm [III~OI 91.443 St/'::7 6%!3 
3.75 4.00 4.00 

22.34 21,87 18.94 lt+,84 li.75 
5%3 4%7 3;!%0 
li.67 2i,26 2i,23 

3?;754 1?;!3 1:%9 
2i,21 16.78 li.77 

0.015 0.019 0.027 0.030 0.036 0.044 0.053 0.063 0.077 0,156 0,171 
5.878 5,972 6,127 6.186 6.259 6,349 6,435 6,513 6.609 6,949 6,997 

&07056 1:'2823 :%2 %O :'%6 ?:?I9 %!I :'i:3 ?!!6 !'29597 ?;!9 
li,77 li.77 25898 2+,99 26,OO 26.03 li.72 lh.72 lk.73 li.74 lg.76 
0,195 0.230 0.413 0,447 0.498 0.566 0,712 0.758 0,814 0.870 0,922 
7.066 7.155 7.521 7,582 7,669 7,786 8,058 8,162 8,306 8,488 8.735 

a.75 9.00 9.25 9,50 9.75 10.00 (Ref,) 3 
2.756 2,699 2.663 2.632 2,619 2,608 
18.80 18.87 18,99 24.29 24.85 25,93 
0.950 0,970 0.983 0.991 0.995 0.997 
8,943 9,173 9,415 9,717 9,969 10.228 

---__________-_ _____________~__________ 
74 2.41~ICHLOR~;H;NOXYA;E;~; ACID ;;76;II203 9:' 3.00 3,25 3.50 

3.320 3.316 3.313 

: 34.59 0.996 0.998 30.71 28.24 0.999 
PHS 3,405 3.602 3.801 

3.75 4,oo 4,oo 4,25 4.50 4.75 4.75 5.00 5.25 5.50 5.75 
3.311 3,309 3.333 3,332 3,329 3,326 3,319 3.315 3,311 3.337 3,335 
26.62 25.60 22.22 21.69 21.36 21.16 24,69 24.58 24.51 21,30 21,27 
0.999 0,999 0.999 1,000 1,000 1,000 l.000 1,000 1.000 1,000 1,000 
4,016 4.248 4,252 4,473 4,709 4,954 4,988 5,234 5,483 5,706 5,954 

?%2 36'::8 ?;!S ?%6 ;'%S ;%9 :':;7 ;$5 !?30302 $%8 @4 
2i.26 2i,25 3b,66 36.65 36.64 3b.63 2i,21 2i.22 2i,23 2i,25 2i.28 
1,000 1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000 
6.203 6.453 6.775 7.024 7.274 7.524 7.704 7.954 8.204 8.454 8.707 

:':;I 93':;6 ?23:2 ;%5 %7 :"i"s"6 (Ref,) 2 , 12 

2i,35 2i.46 2i.66 2i.60 24,63 3i,79 
1,000 1,000 1.000 1.000 1.000 1.000 
8,958 9,209 9.462 9.785 10.045 10.315 _ _________~~~~~___~~~_~ 

75 DICHROMIC ACID H2Cr207 I$' 3.00 3.25 3.50 

r; %! $2"; 218.00 
: 

1,359 20.62 1.357 18.48 1.355 17.24 
0.996 0,998 1.000 

PHS 3.097 3.330 3.564 

5.25 5.50 5.75 
1.334 1.320 1,298 
16.41 15.65 16.49 
1.048 1,089 1.146 
5.299 5.576 5,821 

9',";6 :*:57 :':;6 !':;3 17:::3 i:%9 ::%o i.;:7 !:@4 I":& !%9 

lj 69 14.20 24.43 23.92 29.25 30,28 25329 lb.52 25.89 26,03 26.11 
1532 1,347 1,528 1.643 1.750 1.838 1,904 1.006 1.966 1.980 1.989 
6:064 6,305 6.624 6.826 7.046 7.280 7,536 4,350 8.015 8.263 8.513 

1 
8.75 
1.048 :';!7 ;%S ?;!2 %l 

(Ref, 

26 17 
1 494 

26.23 26.29 36.26 
:O&8 

30.43 36.72 
1,999 2.000 

8:762 
1.996 1.998 1.999 
9,011 9.261 9.513 9.763 10.013 

: 10 

_ - - - ------- 



D36 CHROMATOGRAPHIC DATA((1983: 

______----------- 
-76 DIETyYLACET$ $CID 

,I 4.734 

1 000 1,000 1.000 1.000 1.000 
8:911 9.162 9,413 9.720 9.976 _ - _ _ _ - - - - - - - -- 

-7; -DiET~YLMALO~;COACID 
2,211 

-2 49:5 7.290 

?:& %O %4 % ?:!8 
26.62 2$,62 2i.23 2it72 2i.42 
0.987 0,993 0,993 0,997 1,000 
4.024 4,251 4.260 4,477 4.712 

N2 26%2 W6 K3 Eo 
2j,O4 24.00 3!k,80 36.93 3i.06 
1,100 1.162 1.325 1.425 1,539 
6.221 6.461 6,855 7.037 7,232 

Ha;:2 4%2 ?'%6 %l ?%6 
3i,34 3i,45 3i.59 3i.57 34,02 
1.980 1.989 1,994 1,997 1,998 
8.841 9.089 9.338 9.617 9.869 

_ _ - _ _ _ _ _ - - - - - . 
78 DIF\~OROACE$C6ACID 

1,000 

:%3 
14.76 

fi'& 
14.14 

!%3 
lj.12 

%8 
16.78 

?%6 
16.58 

0.999 0,999 0,999 1.000 1,000 
3.885 4,123 4.127 4,359 4.602 

:'::7 !?29:6 !'& %:O %9 
16,52 16052 2i.18 2j,18 2i.17 
1.000 1.000 1.000 1.000 1.000 
6,098 6,348 6,639 6.889 7,139 

!*;:7 
16.54 

:*@5 
16.58 

9 1'994 25 
lk.66 

9 1'990 50 
26.60 

9.75 1 988 
26.89 

1.000 1,000 1.000 1.000 1.000 
8,850 9.100 9.351 9.637 9,890 _-_----------- 

P”,’ 
: 
PHS 

- - - - 
3,oo 

WE 
o.i21 
4.169 

;':566 ;'76:8 :% 
lh,98 2i.81 2i.75 
0.710 0.737 0.804 
5,090 5.149 5,313 

7.25 2,701 :'%3 :'% 
26.73 19.03 16.03 
0,998 0.999 0.999 
7,468 7.660 7,909 

10.00 (Ref,) : 3 , 

226% 
1,600 
10,238 

_----- 
-@?;;4 

K' 

: 
PHS 

5.25 
3.104 

20% 
5:508 

8.00 

:a 
1,boo 
8.158 

1 

- - - - 
3.00 
3.483 
34-27 

!:Z% 

4.75 4.75 5,oo 
3,314 3,305 3,285 
21,27 24.81 24.79 
1,004 1,005 1,010 
4,955 4.991 5.236 

7625 7-50 7,75 
2,105 2.010 1.941 
39.06 30.02 30.48 
1.657 1,774 1.846 
7,440 7.685 7.885 

:"?os': (Ref,) : 2 , 

10:122 px& 

_ _ _------ 
~C's~'~~O' 

9:' 

: 
PHS 

8.00 

k18% 
1,402 
8.109 

7 

3.00 

&Oo1: 
o,b95 
3,226 

4.75 4.75 5.00 
1,995 1.994 1.992 
16.47 18.59 18.52 
1.000 1,000 1.000 
4.848 4.868 5.116 

7,25 7.50 7.75 
1,988 1.999 1,998 
22.17 16.49 16.49 
1.000 1.000 1,000 
7.389 7.598 7,848 

:Od: (Ref.) : 2 , 

2i.44 
1.000 
10,145 
____------ 

5,2s 
1,991 
18.49 

::z 

12 

_ _ - - 

;.;5- 
9.780 
24874 

k22% 

_ - - - 
3.50 
8.360 
23,75 
0,311 
4.367 

5.50 

k930! 
0.422 
5.773 

8 25 

&'A; 
1.600 
8.408 

8.50 

_ _ - 
3.25 
3.421 

:04z: 
3:623 

_ _ - - 
3.50 
3.380 
28,20 
0.978 
3.814 

5.50 
3.239 

%I% 
5:734 

5.75 
3.169 
22.37 

::tw 

8325 
1.852 

:14z 
81347 

8,50 
1,835 

?'cl% 
8:597 

3.25 

8.25 



CHROMATOGRAPHIC DATA (1983) D37 

-79 -------------_-- 
2,4,~1HYDRO$;B;NZOIC3A;;~ E6P$ RF" 3.00 3025 3.50 

3.987 3.585 3,288 

: 27.09 0.630 24.99 0.703 23.57 0,768 
gHS 3.597 3,738 3,883 

3,75 4-00 4.00 4.25 3,052 2,870 2.853 2.754 22,55 21.85 19.15 18s83 %9 %;:g %l 
0,830 0.884 0.895 0,928 

18.60 li.45 

4.049 4.243 4,289 4.470 

0,955 0,973 
2i,17 :%2 2i.09 5'::4 2i.04 lh,55 :$O 18 ;$3 

0,975 
4.681 4,911 4.943 5,179 5.423 5.656 0.985 0.991 0,995 0 5:900 

497 54 

6.00 6,25 6-50 
2.569 2,565 2.553 ii’:;2 2’$iiO ?::7 
18.53 18852 25878 2t.78 25.77 25.77 
0,998 0.999 1.000 1.000 1.000 1.000 
6,147 6.396 6.703 6,952 7.202 7.452 

8.75 9.00 9,25 9.50 
2.564 2,562 2.559 2,551 %7 :"?%! 
18.57 18.64 18.76 23,92 24.44 26.46 
1,000 1.000 1.000 1,000 1.000 1.000 
8,898 9.149 9,401 9,704 9,959 10,219 

80 2,51~1HYDRO$;B;NZOlC2A;U~ C7H604 
154812 

7, 

:B 
1.1 
7. 

::8 2'567 7 75 2'565 8 00 

18,50 

2'563 8 25 

.49 18,119 li3.51 

2'566 8 50 

000 1.000 
li,53 

1.000 1,000 
646 7.896 8.146 

1,000 
8.396 8,648 

Ref,) : 10 

%' 3,065 3,oo 2.845 3.25 

0,766 26.52 

3.50 2.690 

: 24.22 0.826 
DHS 

22.70 0,875 
3.456 3.618 3,786 

3.75 4,oo 4.00 4.25 2,574 2.492 2.496 2.451 
21065 20.96 18.50 18.16 

:::!?9 $':;9 $37595 :+:3 :'::5 ;'2;3 ;';;O 
0.916 0.947 0.950 0.968 17.93 lj.79 
3.976 4,190 4.217 4,421 

0,981 26831 
0.989 

2b,24 
4,648 0.990 

2b,lg 17.88 17 

4.887 
0,994 0.997 

4.914 
0,998 

5,157 5,403 

igg 87 

5,636 
51882 0 

6800 6825 6.50 6875 
2,378 2.375 2.367 2.366 %4 

24.58 
;'%2 

17886 17.86 24.59 24.58 24.57 
;'$9 
lj.82 

1'::8 
lj.83 

28':706 
17.83 

28':755 
lj.84 

28$?8 
lj.86 

0,999 1.000 1.000 1.000 1.000 1.000 1,000 1,000 1.000 1.000 1,000 
6,131 6.381 6.682 6.932 7.182 7.432 7.631 7,881 8.131 8.381 8,632 

8575 9.00 9.25 9.50 9.75 10,oo (Ref.1 ’ 3 
2,376 2.374 2.372 2,365 2.362 2.358 
17089 17.95 18.06 22.80 23.24 24,08 
1.000 1.000 1.000 1,000 1.000 1.000 
8,883 9,133 9.385 9.682 9.936 10,195 

81 2.61~lHYDRO;;B:NZOIClA;CI~ C7H604 [FL 3,oo 3.25 3,50 
154.12 2.202 2.194 2.189 

: 26.50 0.990 23.63 0.994 21.86 0.996 
PHS 3.261 3,470 3.682 

3.75 4,oo 4.00 4.25 4.50 4,75 4.75 5.00 5.25 5.50 5.75 
2.185 2.182 2.192 2.190 2,188 2.186 2,185 2.183 2.181 2.191 2.190 
20,74 20,07 17.85 17.48 17.26 17.14 19.46 19839 19.35 17.22 17.21 
0.998 0.999 0,999 0.999 1,000 1,000 1,000 1.000 1,000 1.000 1.000 
3.907 4,144 4.148 4,378 4,619 4,865 4.887 5.135 5.384 5,616 5.865 

6,OO 6.25 6.50 6.75 7.00 7,25 7.50 7.75 8.00 8.25 8.50 
2,188 2,187 2,181 2.180 2.179 2,177 2.191 2.190 2,189 2,187 2.190 
17.20 17.20 23.40 23339 23.39 23.39 17r16 17.17 17.17 17.18 17.19 
1,000 1,000 1.000 1.000 1,000 1.000 1.000 1.000 1sOOO 1.000 1.000 
6,115 6,365 6,661 6.911 7.161 7.411 7,615 7,865 8.115 8.365 8,616 

8,75 9.00 9.25 9.50 9.75 10.00 (Ref.) : 3 
2,188 2.187 2.185 2.180 2,177 2.174 
17.22 17,27 17.36 21,71 22,07 22.75 
1,000 1.000 1,000 1.000 1,000 1.000 
8,867 9.117 9,368 9.660 gag14 10,170 

______-_------ _-____----- 



D38 CHROMATOGRAPHICDATA(1983) 

-- - -- - ----- -------. 
82 3.41~IHYDRO$;B;NZOIC4A;;; EL 3.00 8,509 3825 7,179 3.50 6,180 

: 24319 0.268 22892 0,318 22004 0.371 
PHS 4,051 4,156 4,255 

5.00 5825 5.50 5.75 
2.749 2.603 2,508 2,459 
20-23 20.19 17.88 17.87 
0.856 0,906 0.946 0,966 
5.248 5.455 5,716 5,919 

7,75 8,OO 8,25 8,50 
2,379 2.377 2,375 2.378 
17,83 17.83 17084 17886 
1,000 1,000 1,000 1.000 
7.881 8,131 8.381 8.632 

1 :3 

3.75 4,OO 4800 4825 4550 
5,312 4.540 4,039 3,681 3.329 
21.36 20.85 18.21 18,05 17,91 
0.433 0.508 0.577 0.634 0.703 
4,366 4.496 4,613 4.717 4.851 

6.00 6,25 6.50 6575 7,oo 
2.424 2,402 2.380 2,373 2.368 
17,86 17-86 24.59 24.58 24058 
0.979 0.988 0,994 0.997 0,998 
6,147 6.388 6,693 6,936 7.184 

8.75 9,OO 9,25 9.50 9.75 
2.376 2,374 2,372 2.365 2,362 
17889 17,95 18.06 22,80 23,24 
1.000 1.000 1.000 1.000 1.000 
8.883 9.133 9,385 9,682 9,936 

- --- -- --- -- -- -- - --. 
83 3,51~IHYDRO$;B;NZOIC4A;U~ 

3.75 4,oo 4.00 4.25 4.50 
3.855 3,409 3.224 2.999 2,798 
21045 20.89 18,30 18.09 17s92 
0.602 0,684 0.728 0,785 0.843 
4,201 4,354 4.446 4,577 4,744 

6.00 6.25 6.50 6.75 7,oo 
2.393 2,384 2.371 2,368 2,365 
17.86 17.86 24.59 24.58 24,58 
0.993 0.996 0.998 0.999 0,999 
6,137 6,383 6,686 6,934 7.182 

8,75 9.00 9,25 9.50 9.75 
2,376 2.374 2.372 2.365 2.362 
17,89 17.95 18806 22880 23,24 
1,000 1.000 1,000 1.000 1,000 
8,883 9,133 9,385 9.682 9.936 

84 DIHYqROXYTA;JA;IC ACID 

-2 60:0 , i%Z 

3.75 4.00 4.00 4.25 4.50 
1,832 1,713 1,706 1.627 1.567 
29.90 30.22 27,50 27,84 28.15 
1.514 1.641 1,663 1,760 1,842 
3.906 4.122 4.162 4,363 4,584 

6.00 6,25 6.50 6,75 7,oo 
1.468 1,465 1.455 1,454 1,452 
29.04 29.05 37,26 37.25 37.24 
1,994 1,996 1,998 1,999 1.999 
6,055 6,304 6,576 6.825 7.075 

8.75 9.00 9.25 9.50 9-75 
1,465 1,463 1,462 1,454 1,451 
29809 29813 29.22 34.82 35811 
2,000 2.000 2,000 2,000 2.000 
8.804 9.054 9,304 9.572 9.823 

4,75 
3,021 

i7i% 
5:017 

7.25 7,50 

4.75 4,75 

7.25 7,50 

(Ref. 

K’ 3.00 5.802 4.988 3,25 3.50 4.376 

: 24,71 0.397 23823 0,463 22822 0.529 
PHS 3.843 3.959 4,073 

5,oo 5825 5.50 5.75 
2,519 2,455 2,429 2,408 
20,23 20,19 17088 17.87 
0,938 0,962 0.978 0.987 
5,193 5,422 5,667 5.895 

7.75 8800 8.25 8.50 
2,378 2,377 2.375 2.378 
17883 17.83 17.84 17.86 
1,000 1.000 1.000 1,000 
7,881 8,131 8,381 8.632 

(Ref. 1 :3 

EL 3.00 2.262 3.25 2.111 3.50 1,967 

: 32,61 1.174 30.62 1.276 29.92 1.389 
PHS 3.310 3.507 3,702 

4.75 4.75 5.00 5.25 5.50 5*75 
1.525 1.519 1.492 1.476 1,478 1.472 
28.38 31845 31860 31270 28.99 29.02 
l-902 1,905 1,943 1.967 1.981 1.989 
4,819 4.835 5,073 5.317 5,563 5.807 

7325 7,50 7.75 8,OO 8025 8.50 
1,449 1.467 1.466 1.465 1,464 1.466 
37.22 29.03 29.03 29.04 29.04 29.06 
2.000 2,000 2,000 2.000 2,000 2,000 
7,324 7,554 7.803 8.053 8,303 8,554 

:04ti 
3$,64 
2.000 
10.075 

(Ref, ) b12.7 



CHROMATOGRAPHIC DATA (1983) D39 

_--_-- - - - - _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ --_ _ - ----- - - - 
85 2.31~IMETHY)~E~ZOIC ACID 

%%' F!' 
3.00 3.25 3.50 

3.738 5.679 5.001 4.491 
29.86 27.61 26809 

: 0,523 0,596 0.665 
PHS 3,751 3,878 4,007 

3.75 
4,067 %2 %7 % %g ?::2 %3 ?:!O ;:;;O ::& ;:$7 
24897 24819 26.94 26.60 26.35 26.19 2j.42 23-32 23,27 20.31 20,29 
0,737 0.808 0,829 0.875 0,917 0.948 0,952 0.971 0.983 0.990 0,994 
4.155 4,330 4,390 4.550 4.743 4,963 5,002 5.230 5.470 5.700 5,940 

%:7 %4 %g %6 ?;:O :'I% 
(Ref,) : 11 , 1 

26.35 26.44 2b,61 26.90 27-72 24.38 
1.000 1.000 1.000 1.000 1.000 1,000 
8.937 9.188 9,441 9,757 10.015 10.281 

_ _ _ _ _ _ _ _ __--- --- _____ __ _ _ --- - __ _ __ _ __- 

86 2.41~IMETHY:$EtjZOIC ACID 
w:os2 P",' 

3.00 3.25 3.50 
4.182 7,891 6.765 5.912 

29.08 27.14 25.82 
: 0,372 0.436 0.500 
PHS 3.932 4,045 4.156 

3,75 
5 181 ?!!2 toj83 %580 %087 ;%5 %9 ~'~~9 :::;4 ;:?;g ::::6 
24 83 24.12 2b81 26.55 2b,33 2b,18 2i.39 2j.31 23,26 20,31 20.29 
0 $73 0,655 0.700 0,758 0.821 0,878 0.889 0.928 0.956 0,974 0.985 
4:282 4.431 4,518 4,646 4.809 5.004 5.050 5.257 5.484 5.723 5.950 

?8!4 !%g ;%6 %:l %7 :%3 :%4 :'& ?8!9 %:5 ::%O 
26828 2b.27 2i,92 2i.91 2i,90 2ii,89 26.24 26.24 20.25 20.27 20830 
0 991 0 995 0.998 0,999 0.999 1,000 1.000 1.000 1.000 1,000 1,000 
6:190 6:436 6,754 7,001 7.250 7.500 7.684 7.934 e.184 8.434 8.687 

8.75 (Ref,) : 11 , 1 
3,057 %%4 %g %!6 %O 

10.00 

20.35 26.44 2b.61 26.90 2j.72 h% 
1.000 1,000 1,000 1.000 1.000 1.000 
8,937 9,188 9,441 9.757 10,015 10,281 
____________________m------------------ 

87 2.51yIMETHY;$E;ZOIC ACID 
w?oe2 9:' 

3.00 3025 3.50 
3.977 6,727 5.832 5,156 

29.42 27835 25,94 
: 0,439 0.508 0.576 
PHS 3.845 3.965 4.083 

@3 ",%O ;';!6 :':;2 t%2 ;%7 %7 ;%9 ?::5 
5.50 5.75 
3,111 3,089 

24 go 24,15 26,87 26,57 26,34 20.18 23,41 23.32 23.27 20031 2Os29 
0 651 0.731 0,764 0,818 0.872 0,916 0.923 0.952 0.972 0.983 0.990 
41219 4.379 4,454 4,596 4.774 4.981 5.024 5,242 5.476 5.710 5.944 

;':34 ;';;4 $'?I:3 %q :'00;6 :%2 :%3 $'k !%!S ::20:5 %:O 
2lj.28 2b.28 2i.92 2i.91 2i.90 28,89 26,24 2b.24 26.25 20.27 20.30 
0 994 0,997 0.998 0.999 1,000 1,000 1.000 1,000 1.000 1.000 1.000 
61188 6,435 6,753 7,001 7.250 7,500 7.684 7,934 8,184 8,434 8.687 

(Ref.) : 11 , 1 
9';:7 93$4 ;*'o;g ;%6 ?i;O %!i 
26 35 26.44 26.61 26.90 2j.72 29.38 
1 boo 1.000 1,000 1.000 1.000 1.000 
8:937 9.188 9,441 9,757 10.015 10 281 _ _____ _--..-- _ __-- - - 



D40 CHROMATOGRAPHIC DATA (1983) 

88 2.61~IMETHY~~EfjZOIC ACID f:?li:"8' 9:' 3.00 3.25 
3.246 

3.50 
4,280 3,917 3,653 

: 30885 0.701 28.18 0,768 26,38 0.825 
PHS 3.585 3,734 3.888 

3.75 4.00 4800 4.25 4-50 4,75 4.75 5.00 5.25 5,50 3,446 3.292 3.295 3,210 3.147 3.106 3.097 3,073 3.057 3.072 :%6 
25010 24,24 21.06 20.65 20.36 20.19 23,43 23.33 23827 20,31 2b,29 
0,877 0,919 0.925 0.950 0,969 0,982 0.983 0,990 0.994 0.997 0,998 
4.064 4.267 4.299 4.490 4.709 4.944 4.979 5.218 5,464 5,691 5,936 

6.00 6.25 6.50 6.75 7.00 7,25 3,061 7,50 7,75 3.056 3.040 3.037 3.035 3.031 3.063 
20.28 

3.061 38%8 
20.28 28,92 

%%5 ~'~~0 
28.91 28c90 28.89 20.24 

0.999 
20.24 2tI.25 

0.999 1.000 
26.27 26.30 

1,000 1.000 1.000 1.000 
6,184 

1.000 
6.434 6.751 

1.000 
7.000 7.250 

1.000 1,000 
7.499 7.684 7.934 8.184 8,434 8.687 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) ’ 11 
3,057 3.054 

, 1 
3,049 3.036 3.030 3.022 

20.35 20.44 20.61 26.90 27.72 29,38 
1.000 1.000 1.000 1,000 1.000 1,000 
8.937 9,188 9.441 9.757 10.015 10.281 ----___-__-_-------_-------------___--__ 

89 3.41~1METHY$~E~ZOIC ACID C9H1002 PHL 3.00 3.25 3,50 
4.408 150.18 RE 9.540 8.094 6.999 

: 28.76 0.306 26-94 0.362 25,70 0.420 
PHS 4.032 4.140 4.244 

3.75 4.00 4.00 4.25 4.50 4.75 4.75 6,053 5.224 4.806 4.394 4.005 3.679 3.604 
24.76 24808 20.75 20.51 20.32 

:*$2 ?;:8 ;'::5 
20,17 2j.30 23.26 26.31 

;'::5 
23.38 

0.488 0.568 0,623 0.684 0,753 0.822 
26,2g 

0,838 
4.361 4.499 4,597 4.712 4.859 

0,890 0,930 0.959 0.975 
5,038 5,090 5.282 5,498 5.744 5,960 

6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 3.101 3,079 3.051 3,044 3.038 3.033 
20.28 20.27 28.92 28.91 28.90 

3.064 3,062 ?"0!9 ;*30;5 !$:O 
28.89 20,24 20.24 26,25 

0.985 0.992 0.996 0.998 0.999 
26.27 2b.30 

0.999 1.000 1.000 1.000 
6.195 6,439 6.757 7.002 7,251 

1.000 1.000 
7.500 7.685 7,934 8.184 8.434 8,687 

8.75 9.00 9.25 9.50 9.75 10,oo (Ref,) 
3.057 3.054 3.049 3.036 3.030 

11 , 1 
3.022 

20.35 20.44 20.61 26.90 27472 29.38 
1.000 1.000 1.000 1.000 1,000 1,000 
8.937 9.188 9.441 9,757 10.015 10.281 _ _ __ _ _ _- _ _ __ _--__--_ _ _- _ _ _ _ _ ~-- _ __ __ ~_ __ 

90 3.51~IMETHY$E~ZOIC ACID C9H1002 
4,301 150.18 

PFL 3,oo 3.25 3.50 
8.706 7.420 6.448 

: 28.91 0.336 27.03 0,396 25.76 0.457 
DHS 3.984 4.094 4.202 

3.75 4.00 4.00 4.25 4.50 4.75 4.75 5.00 5,25 5.50 5.75 
5.610 4.880 4.550 4.182 3.841 3.563 3.503 3.332 3.213 3.161 3.120 
24.79 24.10 20.78 20.53 20.32 20.18 23,39 23.31 23.26 20.31 20.29 
0.528 0,609 0.660 0.720 0.786 0.850 0.864 0,910 0.944 
4.323 4.466 4.558 4.680 4.834 

0.967 0.980 
5.021 5,070 5.269 5.491 5.733 5.955 

6.00 6.25 6.50 6.75 7.00 7-25 7,50 7-75 8,OO 8025 8.50 
3.092 3.074 3.048 3.042 3.037 3.033 3.064 3,061 3,059 3.055 3,060 
20.28 20.27 28.92 28.91 28.90 28.89 20.24 20.24 20.25 20.27 20.30 
0.988 0.993 0.997 0.998 0.999 0.999 la000 1.000 1,000 1.000 1.000 
6.193 6.437 6,755 7.002 7.250 7.500 7.684 7.934 8.184 8,434 8.687 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) 11 , 1 
3.057 3.054 3.049 3.036 3.030 3.022 
20.35 20.44 20.61 26.90 27872 29,38 
1.000 1.000 1.000 1.000 1.000 1,000 
8.937 9.188 9.441 9.757 10.015 10.281 

~_ -__ _ _ _ _ _ _ _ 



CHROMATOGRAPHIC DATA (1983) D41 

_ - - - - - _____________------------------ _ 
91 DIME;HYLMAL;;I; ACID C5H804 9:' 3,oo 3.25 3.50 

4.339 4.000 3,750 
-2 -_I. &E 132,12 29062 27,71 51,l 

: 32.53 0.738 0.803 0,858 
PHS 3,577 3,729 3,888 

3.75 4-00 4.00 
3.551 3,392 3,394 
26840 25262 22826 
0.909 0.953 0.960 
4,069 4.275 4.309 

6.00 6.25 6.50 
2,090 1,971 1,850 
28870 29.46 39s86 
1,634 1.742 1.854 
6,162 6.378 6.687 

8,75 9.00 9,25 
1,745 1,743 1,740 
31.01 31.07 31.18 
1.999 1.999 2.000 
8.831 9,081 9.331 

------------ 
92 2~61UN!TRO~~N~OIC 

;%4 
2i',O4 

;'::O 
2i.13 

%9 
2i.58 

%7 :%5 
26.19 2?,03 

2'653 5 25 
26.17 

2'388 5 50 
26.80 

2 5875 234 
23078 

0.994 1.032 1,079 1.089 1.156 1.246 1.412 1.519 
4,505 4.726 4.960 5,005 5,235 5,465 5,779 5.962 

:';;4 !'$l i% :%4 :'::6 ?%O 8%6 :':0q8 
4b,17 4b,37 46,48 36‘84 3b,89 36.92 36.94 3b.97 
1.905 1.942 1.966 1.980 1.988 1,993 1.996 1,998 
6.E96 7,127 7,368 7,590 7.834 8,081 8,330 8.581 

9.50 9.75 10,oo (Ref.) : 2 , 7 
1.728 1,724 1.720 
37.90 38,31 39.08 
2,000 2,000 2.000 
9,609 9,860 10,113 ___________------------- - - - - 
ACID C7H4N206 3.00 3.25 3,50 
1,140 212,12 9:' 2.628 2.622 2.618 

: 
29060 26834 24.30 
0,994 0,996 0,998 

PHS 3,321 3,525 3,731 

3.75 4,oo 4,oo 
2.616 2.613 2.628 
22898 22,18 19051 
0.999 0.999 0.999 
3,952 4.186 4.191 

6.00 6.25 6.50 
2.625 2.623 2,612 
18.74 18.74 26.17 
1.000 1.000 1.000 
6.151 6,400 6,708 

8.75 9.00 9.25 
2.625 2,622 2.619 
18.79 18,t?6 18,9? 
1,000 1,000 1,000 
8,903 9.154 9,406 

-- __ __ _ _ _ _ _ _ 
93 3.51~INITROP&N~OIC 

3.75 4,oo 4.00 
2,963 2.897 2.910 
23891 23.08 20.19 
0.942 0,964 0.966 
4.003 4.222 4.240 

6.00 6.25 6.50 
2.816 2.813 2.800 
19.42 19841 27.38 
1,000 1.000 1,000 
6.166 6.415 6.727 

4.25 4.50 4.75 4,75 5.00 5,25 5,50 5,75 
2,626 2,624 2,622 2.618 2.616 2,613 2.628 2.627 
19.08 18.!?2 18.67 21845 21.37 21.32 18.77 18.75 
1.000 1,000 1,000 1.000 1.000 lsOOO 1~000 1~000 
4,417 4,656 4.901 4.929 5,175 5,424 5,653 5,901 

6.75 7.00 7.25 7.50 7.75 8.00 8,25 8.50 
2.611 2.609 2.607 2,629 2.627 2.626 2.623 2.627 
26.16 26.16 26.15 18.70 18.71 18.71 18,73 18.75 
1.000 1.000 1,000 lsOOO 1.000 1.000 1.000 1.000 
6.958 7.208 7,458 7.651 7,901 8,151 8.401 8.653 

9.50 9.75 10,oo (Ref,) 1 
2,610 2.607 2,601 

: 3 , 

24.28 24883 25.91 
1,000 1,000 1.000 
9,710 9.966 10.226 

ACID C7H4N206 
2.824 212,12 

iiF' 3.00 3.25 3.50 
3.373 3.187 3,058 

: 29.90 0.824 27.07 0.874 25.19 0.912 
PHS 3.462 3.631 3.806 

4825 4.50 4375 4.75 5.00 5.25 5.50 5.75 
2.873 2,847 2.830 2.825 2,814 2.807 2.822 2,819 
19.77 19.50 19,33 22832 22.23 22s17 19545 19843 
0.979 0.987 0,993 0,993 0.996 0.998 0,999 0.999 
4.449 4.679 4.920 4.950 5,194 5.442 5.670 5,917 

6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
2.798 2.796 2.793 2,819 2.818 2.815 2.813 2.817 
27,37 27.36 27.35 19.37 19.38 19.39 19,40 19.43 
1,000 1.000 1.000 1.000 1.000 1,000 1.000 1.000 
6.977 7.227 7.477 7,666 7,916 8,166 8.416 8,668 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) : 2 , 1 
2,815 2,811 2,808 2.797 2.793 2.786 
19.47 19.55 19,69 25.42 26808 27.39 
1.000 1.000 1,000 1.000 1.000 1.000 
8.919 9.169 9.421 9.731 9.988 10,250 



D42 CHROMATOGRAPHIC : DATA(1983) 

__ __ --- ---- 
94 2.31~INITRO;~E;Ol 

4.018 FF’ 3.00 6,137 3.25 5.293 

: 26843 0,414 24.73 0,481 
PHS 3.842 3.959 

4.75 4.75 5.00 5.25 5.50 
2.886 2.859 2.763 2.699 2.678 
18.66 21.43 21836 21831 18.77 
0.904 0,912 0.944 0.967 0.961 
4.956 4.998 5.211 5,442 5.662 

3,50 
4,658 

'0'~~: 
4:075 

5.75 

E.50 

3.75 4.00 4.00 
4,118 3,658 3.490 
22071 22808 19.24 
0,623 0.704 0.743 
4.206 4,362 4,446 

6.00 6.25 6.50 
2.642 2.632 2.617 
18s74 18.74 26.17 
0.993 0.996 0,998 
6,156 6,403 6.711 

8.75 9.00 9825 
2,625 2,622 2,619 
18.79 18.86 18.98 
1,000 1.000 1.000 
8.903 9.154 9.406 

-- - ---_-- --- 
95 2.41~INITRO;t=E;OL 

4.25 

6075 

9.50 
2,610 

:46i: 
91710 
_ __. 

4.110 

4.50 

LO% 
o.i55 
4,754 

7,oo 
2,611 

i?&i 
7:208 

9.75 

c% 
1.600 
9,966 

7.25 7.50 
2.608 2.629 
26.15 18.70 
1.000 1.000 
7.458 7.651 

:"I$? 
(Ref, 

25.91 
1,000 

10.226 
---_-. 

7.75 8300 8.25 
2.627 2.626 2,623 
18.71 18071 18.73 
1,000 1.000 1.000 
7,901 8.151 8,401 

1 :3 

_ - _ _ 
3.50 
4,955 

2o't:: 
4:1oz 

5,75 

8.50 

9:’ 3.00 6.592 3.25 5,658 

: 26.29 0,384 24.65 0.449 
PHS 3.661 3.996 

5.00 5825 5.50 
2.795 2,719 2,689 
21.36 21-31 18877 
0.933 0.959 0.976 
5.218 5,446 5.689 

3.75 4.00 4,oo 
4.354 3.837 3.624 
22.68 22.07 19.22 
0.588 0.670 0.715 
4.235 4,386 4.476 

6000 6.25 6.50 
2,646 2.634 2.618 
18,74 18.74 26,17 
0.992 0.995 0,998 
6.157 6.403 6.712 

8.75 9,oo 9.25 
2.625 2,622 2,619 
18879 18.86 18.98 
1.000 1,000 1.000 
8,903 9.154 9.406 

96 2.51~INITRO;~E;OL 

4.25 4.50 
3.363 3.127 
18098 18t80 
0.772 0,832 
4.606 4,770 

6,75 7,oo 
2.614 2,611 
26816 26.16 
0.999 0.999 
6,960 7,209 

4,75 4,75 
2,941 2.907 
18,66 21,43 
0,887 0,896 
4,967 5.010 

7.25 7.50 7.75 8.00 8.25 
2.608 2.629 2.628 2.626 2.623 
26,15 18.70 18.71 18.71 18.73 
1,000 1,000 1,000 1.000 1,000 
7.458 7.651 7.901 8,151 8.401 

1 '3,l 10.00 (Ref. 
2,601 
25,91 
1.000 

10.226 

C6H4N205 
184.11 

9:’ 18.229 3,oo 15.122 3.25 

: 25,28 0.136 24.01 0.164 
PHS 4.397 4.493 

5,oo 5.25 5.50 
4,022 3,581 3.123 
21,32 21.29 18876 
0.639 0.720 0.835 
5,433 5,594 5,885 

7.75 8600 8.25 
2,632 2.628 2,624 
18.71 18,71 18,73 
0.998 0.999 0.999 
7,903 8,152 8.401 

,Js3,1 

- _ - _ 
3.50 

12.792 

6’iG 
4:5c1 

5.75 

8.50 

5.216 

3.75 4.00 4.00 
10.752 8.904 7.235 
22.47 21,95 19,02 
0.232 0.281 0,350 
4,677 4.787 4.923 

6.00 6.25 6.50 
2,854 2.762 2.679 
18.74 18.74 26.16 
0.916 0,947 0.974 
6.217 6,434 6.752 

8.75 9.00 9.25 
2,625 2.622 2.619 
18.79 18.86 les98 
1.000 1.000 1.000 
8.904 9.154 9,406 

---------~~- 

4.25 
6.453 

ii"% 
5:002 

6.75 
2.651 

'0%: 
6:976 

9.50 
2.611 

?"bG 
9:710 

4.50 

m?z 
0.451 
5,104 

4.75 4.75 
4.860 4.523 
18.66 21,36 
0,526 0.566 
5.232 5,302 

7,oo 
2.632 

'o"$: 
7:2i15 

7.25 7,50 
2,620 2,637 
26.15 18,70 
0.995 0.997 
7.461 7.656 

9.75 10.00 (Ref. 

vi: 
l.bOO 

28 
l.bOO 

9.966 10.226 __ _ __ _ - _- -- 



CHROMATOGRAPHIC DATA (1983) D43 

------ ------ ___-----_-------- --_--- _ - - - - 
97 2.61~INITR0F'~E~OL 3.00 3.25 3.50 

3,706 
p&4yfdo5 

@' 4.911 4,317 3,873 

: 
26.94 25.03 23074 
0.521 0.594 0,664 

PHS 3,714 3,842 3.971 

33':;5 ;'5;6 $*::O %O ;$!O %8 %4 :%O ?26:6 %3 :% 
22,79 25.11 14.31 14.02 16.81 lb,66 2i.44 2i.36 2i,31 lit77 18875 
0,736 0,807 0,830 0,876 0.917 0,948 0.952 0.971 0.983 0,990 0,994 
4,119 4.294 4,359 4.518 4,711 4.930 4.966 5.194 5.433 5.668 5,907 

26%3 !%7 :%4 !';?2 :'"s?O 1'26507 :'56!9 ?76;7 !%6 2"%3 28%7 
li.74 18.74 26.17 26.16 26.16 26.15 li.70 lb.71 li,71 li,73 16.75 
0,997 0.998 0,999 0.999 1.000 la000 1.000 1,000 1.000 1.000 1,000 
6,153 6,402 6.710 6.959 7.208 7.458 7.651 7.901 8,151 8,401 2.653 

28G5 

li.79 

29'60202 29'%9 29'ZPo 29%7 ;O& (Ref.) : 3 , 1 

li,86 lj3,98 24.28 24.83 2j.91 
1,000 1.000 1,000 1,000 1.000 1.000 
8,903 9.154 9.406 9.710 9,966 10,226 

_ __- - -- ____--__________-----_--_--_----_ 
98 3.41~1NITROI"EljOL 

3,75 4,oo 4,oo 
13.196 10.865 8.613 
22.44 21894 19.00 
0.188 0,229 0.292 
4.772 4,879 5.018 

6.00 6.25 6850 
2.971 2,838 2.715 
18.75 18874 26.16 
0,879 0,921 0.960 
6.247 6.451 6,774 

8.75 9,oo 9,25 
2.625 2.623 2.619 
l&,79 18.86 18.98 
1.000 1,000 1.000 
8,904 9,154 9.406 

3,oo 3,25 3.50 
5.424 EEl” 9;’ 22,592 18.690 15.762 

: 0.109 25.19 23595 0.132 23.10 0.157 
PHS 4.498 4,592 4.679 

4025 4.50 4,75 4,75 5.00 5825 5.50 5.75 
7.652 6.642 5.664 5.187 4,560 3.991 3.316 3.139 
18,87 18.75 18.66 21.35 21.31 21.28 18.76 18.75 
0.330 0,381 0,449 0.491 0,561 0.643 0.784 0,830 
5,093 5.189 5,308 5.382 5,501 5,649 5,950 6,078 

6875 7.00 7025 7,50 7.75 8,OO 8.25 8.50 
2,674 2.646 2.628 2,642 2.635 2,630 2.626 2,628 
26.16 26.15 26.15 18s70 18071 18.71 18,73 18.75 
0.975 0.985 0.992 0.995 0.997 0.998 0.999 0.999 
6.986 7,220 7.463 7,660 7.904 8.152 8.401 8.654 

9.50 9.75 lOsO (Ref,) : 3 , 1 
2.611 2.607 2,601 
24.28 24.83 25891 
1.000 1.000 1.000 
9.710 9.966 10.226 ___-_--_---_----------------- -- 

99 3.51yINITRO;F'EtjOL C6H4N205 
FFL 

3,oo 3.25 3.50 
6.699 184.11 91.107 74,708 62.465 

5 
24.90 23.76 22.97 
0.027 0.032 0,039 

DHS 5.129 5.218 5,298 

5:'::3 4:%6 3%4 2%6 2%5 1%9 1%3 1?%4 1:%7 ???5 56%3 
2i,35 Xi.88 li.94 18884 li1.75 Ii-66 2i,28 2i.25 21823 li.76 li1.76 
0,047 0.058 0.081 0.092 0.108 0.132 0,156 0.184 0.223 0,386 0,421 
5,383 5,480 5,632 5,693 5.770 5.865 5.949 6.035 6.139 6,472 6,536 

6.00 6,25 6850 6.75 7.00 7.25 7.50 
5,390 4.722 3.536 3.333 3.123 2,941 2.826 
18.75 18.75 26,08 26010 26,ll 26.12 18,71 
0,473 0.542 0,729 0.775 0,829 0.882 0.927 
6.625 6.743 7,098 7,204 7.351 7.537 7.766 

8.75 9.00 9,25 9.50 9.75 10.00 (Ref. 
2,639 2,630 2.624 2,613 2.608 2.602 
18879 18.86 18898 24.28 24.83 25.92 
0.994 ot997 0.998 0.999 1.000 1,000 
8,908 9.156 9.407 9,711 9.966 10,227 

_ ____ ___ __ --_--- - - _ -- _ 

7.75 8.00 8.25 8.50 
2.755 2,702 2.667 2,652 
18.71 18972 18.73 18075 
0,952 0,970 0.983 0.990 
7.955 8,175 8,412 8.663 

I:3 



D44 CHROMATOGRAPHIC DATA (1983) 

- - - - - - - - - ___-------_________ ----________ 

100 DIPH:NYLACE;;C2ACID C14H1202 
PEL 

3.00 3.25 3,50 
3,939 212.20 6,729 5.853 5.190 

: 
30.24 28.06 26.57 
0.455 0.525 0.594 

PHS 3.S35 3.956 4.076 

z9 t!:o ?'K4 % zh %3 %4 :%o mo m1 x9 
2+,47 24.69 2i.31 26.99 26-74 26558 2j.92 2+,S3 23.77 26.71 2b.69 
0,668 0.747 0,777 0,830 0.881 0.923 0.930 0,957 0.974 0,985 0.991 
4,214 4.378 4,448 4.594 4,775 4.985 5,027 5,248 5.483 5,716 5.951 

y$5 ?:;5 !x!3 x9 :!z5 m m5 x;3 wo %7 w2 
26.68 2b.67 24,63 24.62 24061 24060 2b.64 26.64 2b,65 28.66 26.70 
0,995 0,997 0.999 0.999 1.000 1,000 1.000 1,000 1.000 1,000 1,000 
6.196 6,443 6,763 7,011 7.260 7.510 7,692 7,942 8,192 8.442 8,695 

8.75 9,oo 9,25 9.50 9,75 10,oo 
3,169 3.165 3,160 3.145 3.139 3.130 
20.76 20.86 21.04 27,59 28.49 30.34 
1,000 1.000 1.000 1.000 1.000 1.000 
8.946 9,197 9.449 9,769 10,027 10.295 

( Ref.) : 2 , 7 

101 DIPROPYLMAL;;I; ACID 
1; 4610 2.067 7,510 

C9H1604 
188.22 

3.75 4,oo 4.00 
3,645 3.630 3.658 
28.21 27.12 23.42 
0.991 0.995 0,995 
4,047 4,274 4,282 

6.00 6.25 6.50 
3.442 3,316 2.992 
23.55 24,27 36a53 
1,064 1.108 1.231 
6,237 6.481 6,879 

8,75 9,oo 9,25 
1,985 1.970 1,960 
32.34 32.48 32.66 
1.969 1,982 1,990 
8.858 9.104 9.353 

____-------- 
102 DITHIONIC ACID 

I: 
48,2 
96,4 

3.75 4.00 4.00 
0.983 0.944 0.943 
26.62 26.60 24.87 
1,775 1.S55 1.862 
3.780 4,013 4.036 

6.00 6.25 6.50 
0,884 0.883 0.880 
25.12 25.12 30.06 
1.99e 1.999 1.999 
5.994 6.243 6.487 

8.75 9.00 9.25 
0,883 0.883 0.883 
25.12 25.15 25.19 
2,000 2.000 2.000 
8,743 8.993 9.243 

- -- -- -- -- -- ----- 

9:’ 3.00 3.743 3.25 3,697 3,50 3,666 

f 0,964 36.55 32.53 0,976 29,94 0,985 
PHS 3.458 3.646 3,837 

4.25 4,50 4.75 4.75 5,oo 5.25 5.50 5.75 
3,648 3,638 3.626 3,616 3.601 3.578 3,579 3.526 
22.86 22,51 22,33 26,19 26-13 26.16 22882 23.09 
0.998 1,000 1,003 1.003 1,006 1,012 1,021 1.037 
4.49S 4.733 4,976 5,013 5.259 5,506 5.745 5.991 

6.75 7.00 7,25 7.50 7.75 8.00 8.25 8,50 
2.803 2.605 2,417 2.275 2.175 2.095 2.038 2,007 
37.70 3S.92 40.09 30052 31.12 31.59 31893 32,18 
1.322 1.432 1.554 1.693 1,779 1.854 1,909 1.947 
7.073 7,272 7,480 7,728 7,918 8,134 8,367 8.617 

9.50 9.75 10,oo (Ref.) : 12 , 7 
1.941 1.934 1.928 
40.26 40.79 41.79 
1.995 1.997 1.998 
9,636 9.888 10.142 
____-_____ ___---------_---- 

H2S206 3.25 3.50 
0,200 162.13 SF' 

3.00 
1,208 1,114 1.039 

3,400 : 28.62 27830 26.79 
1.421 1.550 1.671 

pHS 3,118 3,340 3.557 

24.88 ;';;O $;;4 24.91 ;';;5 24.93 ;'a;, 26:76 $:;S 26.7S 26079 ;';;5 
50';!5 
25.11 

;';;4 
2+.11 

1,914 1.948 1.970 1.970 1.983 1,990 1.995 1.997 
4.264 4.503 4,748 4.74S 4.994 5,242 5.496 5.744 

6.75 0.880 #9 
30.06 36.05 

;%9 
36.05 

;';:3 ;%3 
2j.09 2j.09 

:%3 
25810 

:'28;3 
25011 

:%3 
2!+,11 

2,000 2.000 2.000 2,000 2.000 2,000 2.000 2.000 
6.736 6,986 7.236 7,493 7.743 7.993 8,243 8,493 

9.50 9.75 10.00 (Ref.) : 2 , 8 
0,880 0.8SO 0.879 
22.52 28864 28.86 
2,000 2.000 2.000 
9.487 9.737 9.987 
_ - - - - - - ___________---------- 



___-____-----_----_---~----_------__-___ 
103 DITH:ONOUS $;I; H2S204 ii!' 3.00 3.25 3850 

-2 68:9 !s:88 a 
130.13 1,349 1.313 1,290 

: 38.20 34.76 32,73 
1.852 1,906 1,943 

PHS 3,110 3.334 3,563 

3.75 4,oo 4.00 4.25 4.50 4.75 4.75 5.00 5.25 5.50 
1,276 1,267 1,274 1.269 1,265 

5875 
1,263 1.260 1.258 1.256 1.263 1.263 

31053 30.23 28.34 27.95 27.72 27.60 30.24 30,17 30.13 27.71 27,70 
1,966 1,980 1.981 1,989 1.994 1,996 1,996 1.998 1.999 1,999 2,000 
3.800 4.043 4.048 4.289 4.535 4.784 4,790 5.039 5,288 5,534 5.783 

6.00 6825 6.50 6.75 7,oo 7.25 7.50 7,75 8.00 8.25 8.50 
1,262 1.261 1,254 1.254 1.252 1,251 1.263 1,263 1.262 1.261 1.262 
27,69 27,69 34.75 34.74 34073 34.72 27.65 27.65 27.65 27.66 27.67 
2.000 2.000 2,000 2.000 2.000 2.000 2.000 2.000 2.000 2,000 2.000 
6,033 6,283 6.546 6.796 7.046 7.295 7,533 7,783 8.033 8,283 8,533 

8.75 9.00 9.25 9,50 9.75 10,oo (Ref.) s 2 , 8 
1.262 1,261 1,260 1,254 1.253 1.251 
27.69 27.73 27,80 32.60 32.82 33.23 
2.000 2.000 2.000 2,000 2.000 2.000 
8.783 9.034 9.284 9.544 9,794 10,045 
___________________--~-_----------_--- 

;O; ACID 
DODECYLSULF;ClI$ 1.000 ;;;H$O'S 9:' 

3.00 3.25 3.50 
3.334 3.330 3.327 

: 0.996 34.69 0.998 30.80 28.32 0,999 
PHS 3.407 3.604 3.803 

-1 

3.75 4.00 
3,325 3.323 
26.69 25.67 
0.999 0.999 
4.018 4,249 

4.00 4025 4.50 4‘75 4,75 5,oo 5.25 5.50 5,75 
3,348 3.346 3.344 3.340 3,333 3,329 3.326 3.351 3.349 
22.28 21.74 21.41 21.21 24.76 24.64 24.57 21.35 21.32 
0.999 1.000 1.000 1,000 1.000 1.000 1.000 1,000 1.000 
4,254 4.474 4.711 4.955 4.989 5.235 5.484 5,707 5.955 

6.50 6875 7.00 7,25 7.50 7,75 8.00 8.25 8.50 
3.322 3,320 3.317 3.313 3.352 3.349 3,346 3.343 3,349 
30.75 30.74 30.73 30.72 21.26 21.27 21028 21030 21.34 
1.000 1,000 1.000 1,000 1,000 1.000 1.000 1.000 1.000 
6,776 7.026 7,275 7,525 7.705 7.955 8,205 8.455 8.708 

9.25 9.50 9.75 10.00 (Ref.) : 2 , 12 
3.336 3.318 3,311 3.300 
21.72 28.69 29.73 31.93 
1.000 1.000 1.000 1 000 
9.463 9,787 10.047 10.317 

iC;D- - - - C7H1402 PHL 3.00 3.25 3.50 
28.4 4.893 130,19 RE 14.349 11,979 10.194 

: 27.30 0,192 25.76 0.230 24.71 0.271 
DHS 4.251 4.351 4,444 

4.00 4.25 4.50 4.75 4.75 5.00 5.25 5.50 5.75 
6.209 5,574 4,933 4.346 4,147 3.769 3.462 3.219 3.114 
20409 19.92 19.76 19x64 22.66 22.61 22,57 19,77 19.76 
0.454 0.507 0.575 0.656 0.6Z8 0.759 0.829 0,901 0.932 
4.787 4.879 4.996 5.142 5.206 5.360 5.545 5.815 5,993 

6.50 6175 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
2.927 2.911 2,900 2.892 2.918 2,915 2.911 2.908 2,912 
27.97 27.97 27.96 27.95 19.71 19.71 19.72 19.74 19.76 
0.988 0,993 0.996 0.998 0.998 0.999 1.000 1,000 1.000 
6.756 6.994 7.239 7.487 7.675 7.924 8.173 8.423 8.676 

9.25 9.50 9.75 10.00 (Ref.) , 2 , 7 
2.902 2.890 2.885 2.878 
20.05 25.99 26.71 28815 
1.000 1,000 1,000 1.000 
9.429 9.741 9.998 10.262 
_ __ _ _ _ - _ _ _ ~---- ~____---_-------- 

CHROMATOGRAPHIC DATA (1983) D45 

6.00 6.25 
3.346 3.342 
21.31 21.30 
1,000 1,000 
6.204 6.454 

8075 9.00 
3.345 3.341 
21.40 21.51 
1.000 1.000 
8.959 9.210 

105 ENAiQ;HYLlC 

3.75 4.00 
8,638 7,241 
23,91 23.31 
0,321 0.3?5 
4,547 4.667 

6.00 6.25 
3.033 2.979 
19,75 19.75 
0.957 0.974 
6.206 6.438 

8.75 9.00 
2,909 2.906 
19881 19.90 
1.000 1.000 
8.9’26 9,177 



D46 CHROMATOGRAPHIC DATA(1983) 

__ __ __ __~ ----- - - - - _ _ - - - _---------------- 
106 o-ETyOXYBENf;l; ACID f%PSl"e' K!' 3,oo 3.25 3.50 

4,208 8,187 7.011 6.121 

: 29,115 0,365 27848 0,428 26.13 0,492 
PHS 3,946 4,058 4,169 

0,991 0.995 0,997 0,999 0,999 1,000 1,000 1.000 1,000 1.000 1.000 
6,195 6.441 6,760 7,007 7.256 7.505 7,689 7.938 8.188 8.438 8.691 

KS ?!??5 ;%o FF%6 %$o :"ks! 
(Ref.) : 11 , 2 

2b,57 26.67 2b,85 23.28 2i.14 24.90 
1,000 1,000 1.000 1,000 1.000 1.000 
8.942 9,193 9,445 9,763 10,022 10.288 ___________---------- ___---_------------ 

107 p-EIyOXYBEN$;Ik ACID 3,oo 3525 3.50 
4,796 

K%i%' 91' 
13,806 11,558 9.861 

; 28.73 0,214 27,Ol 0.256 25,84 0,301 
PHS 4.212 4.314 4,410 

3.75 8,384 ?%4 
24.30 

?!?9 
2b.87 

%O 
2b.67 

f%5 
26.50 

::'%3 
2b,37 

t;;l 
2+,61 

:'08:7 
23856 

?:588 
23.52 

?%l 
26052 

?::4 
24895 2b.51 
0.355 0,424 0.490 0.546 0.616 0.697 0,725 0,794 0.858 0.917 0,945 
4.515 4,639 4.752 4.848 4.972 5,126 5,187 5,351 5.544 5.805 5.994 

26.50 ;%3 ;*::6 2b,49 !?:!8 24.30 ;'::3 24.30 
??004 
24.29 

%6 
24,28 

;':!7 
26845 

:';?4 
26,46 

;%O 
26.47 

?::7 
26.48 

?::2 
26.52 

0.966 0,9eO 0,990 0.994 0.997 0.998 0.999 0,999 1.000 1.000 1,000 
6.214 6,450 6,771 7,011 7.258 7.506 7.690 7.939 8.189 8,439 8.691 

%9 ???5 %o ?z6 %o :"btz (Ref.) : 11 , 2 

26.57 2b,67 2tI,85 23.28 2k,14 24.90 
1,000 1,000 1,000 1.000 1.000 1,000 
8,942 9.193 9.445 9.763 10.022 10.288 

__ _- ---- ___ _ _-- __ __ _ ___ _ _ ____ _--. ------- 
108 o-ELyYLBENZ;;C5AClD 3.00 3,25 3.50 

3.793 
%%2 9:' 

6.008 5.274 4,721 

: 30.26 0.505 27.99 0.577 26.46 0,647 
PHS 3.776 3.901 4.028 

;'::8 ;'!?9 :%l %6 Llj'%8 %7 %6 ;%?5 ;'::O ?%9 ?::3 
2j.33 24.53 2i.21 26.87 2b.61 2tI,44 23,75 23.66 2j.60 26.58 2b.56 
0,720 0.793 0.816 0.864 0.908 0,942 0,947 0,968 0,981 0,989 0.994 
4,173 4.345 4,407 4,563 4.754 4.971 5.012 5,238 5.477 5.707 5.946 

!%2 
2b,54 

36':;4 
2b,54 

;?4 
24.39 

;';:l 
2$,38 

;%8 
24.37 

:%4 
26.36 

:':!7 
2b.50 

;'17;5 
2b.50 

?%2 
2b,51 

%9 
2iI.53 

?:!4 
2b.56 

0,996 0,998 0.999 0.999 1,000 1,000 1.000 1.000 1.000 1,000 1.000 
6.192 6,440 6.759 7.007 7,257 7.506 7.689 7,939 8,189 8,439 8.692 

?:?l ??!7 %:3 93':!8 ?::2 :'I% (Ref.) : 11 , 1 

2b,62 26.72 2b.90 2j,35 26.22 36.01 
1,000 1,000 1.000 1.000 1,000 1.000 
8,943 9,194 9.446 9.765 10.023 10.290 

_ - --_- --- _________________------------- 



CHROMATOGRAPHIC DATA (1983) D47 

109 D-EIyYLBENZ;;C5ACID %'!"s2 9;' 3.00 3.25 3.50 
4.353 9.270 7,886 6.837 

: 29.32 0.323 27841 0.381 26.12 0.441 
PHS 4,010 4.119 4.225 

3.75 4.00 4.00 4.25 4,50 4.75 4.75 5.00 5.25 5.933 5,142 4,772 4.374 4.004 3.698 3.630 3,441 3,308 ;':;7 ?:& 
25814 24.44 21.04 20.79 20.58 20,113 23.72 23,611 23,59 26.57 
0.510 0.591 0.644 0.704 0.772 

2b.55 
0.838 0.853 0.901 0,938 

4,345 4,486 4,580 4.698 4.850 
0,964 0,978 

5,033 5,084 5.280 5,500 5,743 5,962 

6,OO 6,25 6050 6.75 7.00 7.25 7,50 7.75 8.00 8.25 8.50 
3.170 3.150 3.122 3.115 3.110 33105 3,138 3,135 3,132 3.129 3.134 
20.54 20.54 29.39 29.38 29.37 29,36 20.50 20,50 20,51 20.53 20.56 
0,987 0,993 0.996 0.998 0.999 0.999 1.000 1.000 1,000 1.000 l,ooo 
6.199 6.443 6.763 7.009 7,257 7.507 7,690 7,939 8,189 8.439 8,692 

8.75 9,oo 9.25 9.50 9.75 10.00 (Ref.) : 11 
3.131 3.127 3.123 3.108 3.102 

, 1 
3,093 

20.62 20872 20.90 27,35 28322 30301 
1.000 1.000 1.000 1.000 1,000 1.000 
8,943 9.194 9.446 9,765 10.023 10.290 

--------------_--_-_-------_____________ 
110 2-EIyYLBlJTY;;C2ACID C6H1206 ii",' 3.00 3,25 3,50 

4.734 180.16 11.701 9.808 8.383 
: 0.222 26325 0.265 24.80 0.311 23.80 

PHS 4.169 4.271 4.367 

3.75 4,oo 4.00 4.25 4,50 4.75 4.75 5.00 5.25 5.50 5.75 
7,143 6.033 5,257 4.746 4.237 3.778 3.639 3,346 3,114 2,948 2.869 
23.04 22.47 19845 19.28 19.13 19.01 21885 21.79 21.76 19,12 lg.11 
0.366 0,436 0.505 0,561 0.631 0,710 0.737 0,804 0.866 0.923 0,949 
4,473 4.596 4.715 4.811 4.936 5.090 5.150 5,314 5.509 5.773 5,963 

;$?l ?::3 !%6 ;'::4 :$6 
14.10 li~.lO 2k,81 26.80 26580 

:'::l 
26.79 

:':!3 ;$O 
14.06 14.06 

i?%8 
14.07 

!+55 
14.09 

28'57:8 
li,ll 

0.968 0,981 0.991 0,995 0.997 0,998 0,999 0.999 1.000 1.000 1.000 
6,183 6.420 6,734 6,974 7.221 7.469 7,661 7.909 8.159 8.409 8.661 

;'::6 ;*3;3 :'::O %O ;%6 (Ref.) 12 , 7 

Vi.15 14.23 14.36 24.89 25-49 

:'$! 

26.69 
1,000 1.000 1.000 1,000 1~000 1.000 
8,912 9.162 9.414 9.721 9.977 lo.239 _ _ _ _~ _---- _-- - ---- _ _ _ - __ _--_m-------- _ 

111 ETHY:FUMARKgA;ID C6H804 K' 3.00 3.25 3.50 
3.325 144,13 4.166 3,778 3,493 

: 29.05 0.665 0.735 26066 25.05 0.797 
PHS 3.592 3.737 3.886 

;';;8 Lj$& ;$2 ;'29;8 ;'& ;'78;2 ;$3 $:%7 :%o 
5.50 5.75 

2j 89 2j.11 2b.16 Ii.79 16.53 14.37 2i.36 22.27 
2,840 2.834 

22.22 19-48 19.46 
o,i54 0.902 0.910 0,940 0.962 0,978 0,979 0,988 0.993 0.996 0.998 
4,058 4,256 4,295 4,481 4,696 4.929 4.962 5.200 5,445 5.675 5.919 

;$~g ;$$4 t$& $78;8 :'!$6 ;:;;3 ;:i:q ;:%S !:%6 
8.25 8.50 
2.823 2,827 

14 45 I$,45 2j,44 23.43 2j.43 27.42 lg.41 19.42 19.42 lg.44 lg.46 
0 499 0,999 1,000 1.000 1,000 1.000 1.000 1.000 1.000 1 000 1,000 
61167 6,416 6,729 6,978 7,228 7.478 7.666 7.916 8,166 8.416 8.669 

) :3 
;"&:5 ;% ;'28:8 ;%7 ;%3 :"i% 

(Ref, 

14.51 Pi,59 14.73 2j.48 2k,15 27.47 
1 000 1,000 1.000 1.000 1.000 1.000 
81919 9,170 9,422 9.732 9.989 10.252 

-_ __- - __ - --- _ _ _ _ _ _-_-_---. 



D48 CHROMATOGRAPHIC DATA (1983) 

- - _ - - --- _________-__-_---------------- 
il; 3-ETHYLGLUT;;I; ACID C7H1204 

K' 
3,OO 3.25 3.50 

1; 50:o I %3 
160.17 8.621 7.242 6,187 

: 
31.56 29874 28.64 
0.371 0.443 0,522 

PHS 3,980 4.089 4.195 

3.75 4.00 4.00 4.25 4,50 4.75 4,75 5,oo 5.25 5850 5.75 
5.266 4,443 3.998 3.561 3,132 2.749 2.654 2.391 2.179 2.018 1,938 
28.00 27.83 24866 25.01 25.64 26853 30,41 31835 32.29 29.92 30.36 
0.617 0,737 0.831 0,939 1.077 1.239 1,284 1,437 1.589 1,748 1.828 
4.313 4,452 4,554 4,670 4.817 4.991 5,043 5.222 5.424 5,696 5,889 

6.00 6.25 6850 6.75 7,oo 7.25 
1.877 1,837 1,798 1,784 1.775 1,768 
30.70 30.93 41.07 41.13 41516 41.16 
1,891 1.935 1,965 1.980 1.988 1,993 
6,110 6,346 6,636 6.874 7,120 7,367 

8,75 9,oo 9.25 9,50 9.75 10,oo 
1,787 1.784 1.781 1.769 1.765 1.761 
31831 31.37 31.49 38.37 38880 39061 
2.000 2.000 2,000 2.000 2~000 2.000 
8.835 9.085 9.335 9,614 9.866 10,119 

_____--_-- - - _ _ - _ - - - - - - 
113 ETHY;MALEIC2$CJD C6H804 

2,959 144,13 

17: 
:l 
7: 

( 

::3 m U& !*%5 !%9 
-22 3i.23 3i.24 3i,25 3i.27 
996 1.998 1,999 1.999 2.000 
586 7,834 8,084 8.334 8.585 

Ref.) 8 12 , 7 

K" 3.00 3,543 3,25 3.313 3,50 3,149 

: 29,75 0.786 27.02 0.843 25,21 0.888 
PHS 3.492 3.654 3,823 

3,75 4,OO 4400 4.25 4.50 4875 4.75 5000 5.25 5.50 5.75 
3,027 2.941 2,952 2.904 2.870 2,848 2.841 2.828 2.819 2.834 2,830 
23,95 23.13 20.22 19.80 19s53 19.37 22836 22.27 22.22 19.48 19.46 
0.925 0,953 0,955 0.972 0.983 0.990 0,991 0.995 0.997 0.998 0.999 
4,014 4,229 4,251 4.455 4.682 4,922 4.953 5.196 5,443 5.671 5.918 

6.00 6.25 6.50 6075 7.00 7,25 7,50 7,75 8300 8025 8t50 
2,827 2.823 2.810 2.808 2.806 2,803 2.829 2.828 2,826 2.823 2.827 
19.45 19.45 27844 27.43 27.43 27.42 19.41 19.42 19.42 19844 
0,999 1,000 1.000 

19.46 
1.000 1.000 1,000 1.000 1.000 1.000 

6,167 6.416 6.729 
1,000 1,000 

6.978 7.228 7,478 7.666 7,916 8,166 8,416 8,669 

8.75 9,oo 9.25 9.50 9,75 10,oo (Ref.) : 3 
2,825 2,822 2.818 2.807 2.803 2,796 
19.51 19.59 19073 25.48 26.15 27.47 
1.000 1.000 1.000 1,000 1.000 1,000 
8.919 9,170 9.422 9.732 9,989 10.252 

114 ETHYLMALONK5A;ID C5H804 
1; 51:o !%; , 132.12 

9P' 3.00 3.25 3.50 

: 

4,032 32-91 3.769 29.86 27,87 3.575 

0.797 0.854 0.903 
PHS 3.534 3.695 3.862 

3,75 4.00 4.00 4.25 4,50 4.75 4.75 5.00 5.25 3.418 3.285 3,291 3.182 3.054 2,896 2.857 2,670 2.465 ?%5 
26.57 25.87 22.53 22343 22.72 23842 27,ll 2j.90 

;'$6 
28817 29.43 

0.946 0.987 0.993 1,029 
26.72 

1.075 1.138 1,153 1.241 
4,051 4.264 4.296 

1.353 1.530 
4.499 4.723 

1,634 
4.956 5.003 5.227 5.451 5.754 5,936 

6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
1.982 1,894 1,811 1,779 1.756 1,741 1.761 1.756 1,752 1.748 
29.45 30802 40.22 40.42 40.54 

1,751 
40.60 30.91 30.94 30.96 30,97 

1,737 1,825 1.903 
31.00 

1.940 1.964 1.979 1.988 1.993 1,996 1.998 1.999 
6.140 6.363 6,663 6.884 7.121 7.366 7.586 7.832 8,081 8.330 8.581 

8.75 9,oo 9.25 9.50 9.75 10,oo (Ret,) : 2 , 7 
1.749 1.746 1.743 1.732 1,728 1,724 
31,04 31.10 31.21 37.94 38.36 39.13 
1.999 2.000 2,000 2.000 2,000 2.000 
8,831 9,081 9,332 9.609 9,861 10.114 



CHROMATOGRAPHIC DATA (1983) D49 

_ _ _ - - - - - _ - _ - 
115 ETHYLPROPYL;lL;NIC ACID 

1; 47:o 
2,145 
7,430 

- - - 

9:’ 
: 
PHS 

4.75 5.00 
3.532 3.515 

:5& 
51007 

:'G 
5:253 

7,50 

236% 
l,j25 
7,713 

(Ref. 

3.00 3.25 

5.25 

8.00 
2.027 

M 
81126 

8825 

hgZ 
1,422 
8.360 

3,50 
3,595 

'og&!: 
3:832 

5,75 

h42925 
1,644 
5,988 

8.50 
1,953 
31.91 
1.955 
8.610 

4.50 
3.556 
22.22 

t:s?: 

9.75 
1.889 

?O4% 
9:882 

_ - - 

4.75 
3.543 

:'c% 
4:971 

7.25 

3#75 4.00 4.00 
3.570 3,552 3.579 
27.79 26372 23.10 
0,989 0,994 0.994 
4,041 4,269 4,276 

6.00 6,25 6850 
3,331 3,193 2.855 
23.45 24.26 36.44 
1.076 1.126 1,265 
6,233 6.475 6.874 

8575 9.00 9.25 
1,934 1.922 1.913 
32,05 32.17 32.34 
1,974 1,985 1.991 
8,852 9.099 9.348 

4.25 

Zi'K 
0.497 
4.493 

6.75 
2.672 

:7?:8 
7:063 

9.50 

k18% 
1.495 
9.631 

-2,000 EL 
: 
PHS 

3,oo 3.25 
1.971 1,971 
25.06 22.34 
1.000 1,000 
3.219 3.435 

4.75 
1,973 
18849 

t:::: 

5,25 5,50 
1.971 1,978 
18.39 16.47 
1.000 1.000 
5,363 5,598 

7.50 
1,978 
16,42 
1.000 
7,596 

7.75 

kg228 
l.bOO 
7.846 

8.00 8,25 
1,977 1,975 
16.43 16.44 
1.000 1,000 
8.096 8.346 

(Ref, ) :2, 12 

8.50 

116 ETHY;SULFON;; ICID 

3.75 4.00 4,oo 4.25 
1.970 1.970 1.977 1.976 
19,66 19,011 17.04 16.71 
1,000 1,000 1.000 1.000 
3.882 4,121 4.124 4,357 

6500 6.25 6.50 6.75 
1,976 1.975 1.971 1.970 
16.45 16.45 22.05 22.05 
1.000 1.000 1,000 1,000 
6.096 6.346 6,637 6.887 

:'$6 4*:?5 ?$3 ?':?O 
16.47 16.51 16059 26.48 
1,000 1.000 1.000 1.000 
8,848 9.098 9.349 9.634 

7.00 
1.969 

:268t1 
7:137 

9.75 
1.968 
20,77 

4:k% 

4,75 

"li'% 
0,495 
4,846 

SF’ 
: 
PHS 

5.00 

7.50 7.75 

b756L: 
1.600 

k756? 
l,bOO 

7.576 7,826 

5,25 5.50 
1.751 1,755 
17.39 15.68 

k% !:% 

8.00 

k756Z 
lab00 
8,076 

8525 
1,752 

'1'd% 
8:326 

_ - - - 
3.50 
1.875 
19,34 

!:% 

8.50 
1.753 

:'G 
81577 

_ _ ~--- - - - - 
117 FLW;OACETK6A;ID 

_ - - 

2.584 

4.50 

k7% 
0.491 
4.585 

7.25 
1,747 

'lo&? 
71359 

3.75 4.00 4,oo 
1.826 1.793 1.797 
18.49 17.96 16s17 
0.956 0.974 0.975 
3.882 4,110 4,128 

6,OO 6.25 6.50 
1.753 1.752 1,749 
15.67 15066 20.63 
1.000 1.000 1.000 
6.076 6.326 6.609 

4,25 

:c7z 
0.485 
4,348 

6.75 
1,748 

:"d% 
61859 

8375 ?%l %:O ?'?!S (Ref,) : 1 
1,752 
15868 lj.71 1<,77 14.20 

?:547 

14.42 

:'i% 

14.83 
1.000 1.000 1,000 1,000 1.000 1.000 
8.827 9.077 9.328 9.606 9.858 10.112 _-___------------ _______-------- _ - _ - _ - - 



DSO 

-----------_--- 
118 m-FljOROBENZcJI; ACID 

3,865 

3,75 4.00 4.00 4825 4.50 4,?5 
3.565 3,207 3.095 2,909 2,751 2.633 
21.87 21.27 18,62 18,38 18.19 18306 
0,674 0.752 0,785 0,836 0.886 0.927 
4.150 4.314 4.392 4#538 4.719 4.929 

6.00 6,25 6,50 6,75 7.00 7,25 
2,463 2,456 2,444 2,441 2,439 2.436 
18,13 18.12 25806 25.06 25.05 25805 
0.995 0.997 0,999 0,999 1.000 1,000 
6.141 6.388 6.693 6,941 7,190 7,440 

8,75 9.00 9.25 9.50 
2.451 2,449 2,446 2.439 
1X.16 18.22 18.33 23.25 
1,000 1.000 1,000 1,000 
8,889 9.140 9.391 9,691 

-_---- - 
iii o-FLLJOROBEN~~I~ ACID 

3.267 

9.75 10.00 
2.436 2,432 
23.72 24,62 
1.000 1.000 
9.945 10.204 

:% m9 s?l %3 
2i.99 2i.31 lk.75 16.42 
0.860 0.907 0.915 0,943 
4.019 4.220 4,260 4.448 

4.50 4.75 
2,536 2,498 
18.19 18,06 
0.965 0.979 
4,665 4.899 

6.00 6.25 6.50 6675 7.00 7c25 
2.454 2,451 2,441 2.440 2.438 2.436 
18,13 18.12 25.06 25.06 25.05 25.05 
0.999 0.999 1,000 1.000 1,000 1.000 
6.138 6.387 6.691 6.940 7.190 7.440 

e-75 9,oo 9.25 9.50 9.75 10.00 
2,451 2.449 2.446 2.439 2.436 2.432 
18.16 18.22 18333 23.25 23.72 34.62 
1.000 1,000 1,000 1.000 1,000 1.000 
8.889 9,140 9.391 9.691 9.945 10.204 

120 D-FL~OROBEN;X& ACID 
4.142 

C7H5F02 
140,ll 

3.75 
4.103 %l %o x:1 
21.50 26.95 li.34 li.13 
0.568 0.650 0.700 0.758 
4.232 4.380 4.477 4.602 

!,!P2 mil 26%7 ?B3 
lj.91 lj.91 24.68 24.68 
0,991 0,995 0.997 0.999 
6.139 6.385 6.689 6.935 

1,000 1.000 1.000 1 000 
8,884 9.135 9.386 9.684 

_- ----- -- 

- - - _ - _ _ 
C7H5FO2 
140,ll 

4,50 4,75 
2.893 2,710 
17.96 Us85 
0.819 0.876 
4.763 4.955 

4.75 
2,677 

'0% 
4:999 

7.00 7,25 
2.380 2.377 
24.67 24.67 
0,999 1.000 
7.184 7.434 

9.75 10.00 
2,377 2.372 
23,33 24.18 
1.000 1.000 
9,938 10,197 _ _ _ - - - 

(Ref 

- - _ 

4,75 
2.615 

20°$ 
4:967 

7,50 

(Ref 

_ _ - . 

4.75 
2.492 

;"!I% 
4:928 

7.50 
2.454 

:8&! 
71637 

(Ref 

- 
_ _ - - - 

i;L 3.00 3.588 

_ _ - - 

3.25 3.255 

: 26.53 0.672 24042 0.742 
uHS 3.546 3.693 

5.00 5.25 5.50 
2.470 2.456 2,463 
20.58 20.53 18.15 
0,989 0.993 0.996 
5.167 5.412 5.645 

7.75 8 00 8.25 
2.453 2,451 2.450 
18.09 18.10 18811 
1,000 1.000 1.000 
7.887 8.137 8.387 

) ,3,1 

CHROMATOGRAPHIC : DATA (1983) 

K’ 3.00 5.181 ?%2 

: 25.48 0.460 2j,83 0.531 
PHS 3,768 3.890 

5.00 5.25 5.50 
2.546 2.501 2,488 
20.57 20,53 18.15 
0,958 0.975 0.986 
5,187 5.422 5.661 

7.75 8.00 8,25 
2,453 2.452 2.450 
18.09 18.10 18,ll 
1.000 1.000 1.000 
7.887 8.137 8,387 

) 3,l 

-3:5a - 
3.993 
22.71 
0.600 
4.011 

5.75 
2.473 

108& 
51896 

8,50 
2,453 

!"do' 
8:639 

____-_-__- 

EL 3.00 3.25 
6.264 5.362 

: 
24.69 23524 
0.369 0.432 

MS 3 884 3.997 

5.00 5,25 5.50 
2.566 2,490 2.455 
20.30 20.26 17.94 
0,926 0.955 0.974 
5.202 5.428 5.675 

7.75 8800 8.25 
2 393 2.391 2.389 
17.88 17.88 17.90 
1,000 1.000 1.000 
7,882 8,132 8.382 

) ,2,1 

3.50 
3.012 
23.00 

%': 

8.50 

- - - _ 
3.50 
4.684 

s24;: 
4'108 

5.75 

8.50 

Ti'Z 
l,bOO 
8.634 



CHROMATOGRAPHIC D ATA (1983) DSI 

_ _ __ _ ___ _ --- 
121 FORM{C ACID (S) 

56.6 
CH202 

3,752 46.03 

_ - - _ _ _ _ 

KL 
: 
PHS 

---_-_ _ ___ _ 
3.00 3.25 3.50 
2.988 2,593 2.300 
18.60 17.73 17.12 
0.464 0.536 0,605 
3.659 3.782 3.904 

3.75 4.00 4,oo 
2.055 1.850 1.766 
16.66 16.32 14.77 
0.679 0,756 0.795 
4,042 4,205 4,301 

6-00 6025 6,50 
1.419 1.416 1.413 
14.48 14.48 18,48 
0.995 0.997 0,999 
6.047 6.295 6.566 

8,75 9.00 9.25 
1.413 1,412 1.412 
14.48 14,51 14,55 
1,000 1.000 1.000 
8.794 9.044 9,294 

-- -- _ - __ _ --- 
122 FUMARIC ACID 

r$ E! 

3,75 4.00 4.00 4.25 4.50 4.75 4,75 5,oo 5.25 5.50 5.75 
2.164 1,956 1,912 1.777 1.663 1.577 1.566 1.511 1,475 1.464 1.451 
28.06 28850 25.95 26.51 27,lO 27.60 30.62 30.97 31.21 28.65 28.74 
1.255 1.402 1.449 1,571 1,691 1,794 1.802 1.874 1.924 1.956 1,974 
3.971 4.169 4.232 4.411 4.614 4,836 4,859 5,084 5.321 5.572 5.809 

6.00 6825 6.50 6.75 7.00 7325 7.50 7.75 8.00 8.25 8.50 
1,443 1.438 1.426 1,424 1.422 1,419 1,436 1.435 1.434 1.433 1.435 
28,78 28.81 36.86 36.86 36.85 36,84 28.81 28.82 28.82 28.83 28.85 
1.985 1,992 1,995 1.997 1,999 1,999 2.000 2.000 2.000 2.000 2.000 
6.054 6.302 6.573 6,821 7,071 7,320 7,550 7.800 8.050 8.300 8.551 

8875 9.00 9.25 
1,434 1.432 1,431 
28.87 28.92 29,OO 
2,000 2,000 2.000 
8,801 9,051 9.301 

9.50 9.75 lo,00 
1,423 1.421 1.419 
34.48 34,76 35.27 
2.000 2.000 2,000 
9.568 9.819 10,070 
- -- - --- --- 

(Ref.) : 11 ,I 

123 GAL\;C ACID 
34,4 4.469 WE FiFL 

: 
PHS 

3.00 3.25 3.50 
8.212 6.938 5,980 
24823 22094 22,05 
0.278 0.330 0.384 
4,032 4.138 4.238 

3.75 4.00 4,oo 4.25 4.50 4.75 4.75 5.00 5.25 5.50 5.75 
5,149 4.412 3.948 3.604 3,267 2,975 2,905 2.721 2.584 2.499 2,452 
21837 20.85 18.22 18,05 17.91 17,80 20,28 20.23 20.19 17.88 17.87 
0.447 0,524 0.590 0,649 0.717 0,790 0,809 0,866 0,913 0,950 0.968 
4,350 4.482 4.597 4.703 4,840 5,009 5.062 5.242 5,451 5,710 5.916 

6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
2,420 2,399 2.379 2,372 2.368 2,364 2,380 2.379 2.377 2.375 2,378 
17086 17.86 24.59 24-58 24.58 24.57 17082 17.83 17.83 17.84 17.86 
0.981 0.989 0,995 0.997 0.998 0.999 0.999 1.000 1.000 1.000 1.000 
6,146 6.387 6,692 6.936 7.183 7.432 7.632 7.881 8.131 8,381 8.632 

8.75 9.00 9,25 
2,376 2.374 2.372 
17,89 17.95 18.06 
1.000 1.000 1.000 
8,883 9.133 9,385 

__ --- 

9,50 9 75 10.00 
2.365 2.362 2.358 
22.80 23,24 24308 
1.000 1.000 l*OOO 
9.682 9.936 10.195 

(Ref.) 3 

4.25 4,50 4.75 4,75 5.00 5.25 5.50 
1,666 1.579 1,514 

5.75 
1,508 1.469 

14.63 14.52 14345 
1.445 1,432 1.424 

15,93 15,90 
0,844 0.891 0,930 

15.87 14.49 14.48 
0.934 0.959 

4,445 4,626 4.836 
0.976 0.986 0,992 

4.863 5,080 5.315 5.569 5,803 

6,75 7.00 7.25 7.50 7,75 8.00 8825 8.50 
1.412 1,411 1.410 1.413 1.413 1.413 1,412 1,413 
18,48 18,48 18.48 14.45 14.45 14.46 14,46 14.47 
0.999 1.000 1.000 1.000 1,000 1,000 1,000 1.000 
6.814 7.063 7.313 7,543 7.793 8.043 8.293 8.544 

9.50 9.75 10.00 
1,411 1.410 1,409 
17.28 17.43 17.69 
1.000 1.000 1,000 
9.561 9.812 10,063 
-__ _- -- _ _ _ 

C4H404 
3.019 116007 
4.384 

(Ref,) : 2 , 1 

9:’ 
: 
PHS 

3.00 3.25 3,50 
2.995 2,666 2.400 
30,64 28.88 28.13 
0.886 1.002 1.122 
3 471 3,630 3.792 



CHROMATOGRAPHICDATA(1983) 

124 GLUCDNIC ACID C6H1207 3.00 3.25 3.50 
-1 27.2 3,662 196.16 

9:' 
5.387 4.769 4.306 

: 29.92 0.550 27.63 0,623 26.07 0.692 
DHS 3.722 3,852 3,984 

3.75 4.00 
3,924 3.617 
24.93 24,14 
0.762 0,830 
4.137 4,317 

4.00 
3,569 

'o"is 
4:372 

6.50 

9.25 
3,037 

I"& 
9:440 

%!Y 

4.25 4.50 
3.402 3,268 
20.57 20.31 
0.890 0.928 
4.537 4>735 

6.75 7.00 
3.026 3.023 
28.84 28.83 
1,000 1.000 
6,999 7.249 

9.50 9.75 
3.024 3.018 
26,a3 27363 
1,000 1.000 
9,756 10,014 

3.677 

4.75 
3,175 
20.14 

KE 

7.25 
3.020 
28.82 

Eii!i 

i"&? 
:si;: 

10:279 

C6HlOOi 
194.14 

4,75 5,oo 
3.159 3,105 
23.36 23.27 
0,959 0.975 
4.996 5,226 

5.25 

a.00 

5.50 5.75 
3.075 3.062 

'o"&i% 
5:697 

i"Z 
5:938 

8.25 
3.043 
20,22 

kE 

8.50 
3.048 

!"i% 
8:686 

6,OO 6.25 
3,054 3,047 
20.24 20,23 
0,997 0,998 
6,185 6,433 

8.75 9,oo 
3.045 3.042 
20.31 20.40 
1,000 1.000 
a.936 9,188 

(Ref. 1 :3 

125 GLUCYRONIC 3,oo 3.25 

5.25 5.50 
3.132 3.137 

:'!I% 
51472 

'0"~~: 
5:702 

8.00 a.25 8.50 
3,104 3.109 

:"b% 
8:438 

21O6% 
a:690 

3.50 
4.412 

F& 
3:992 

5,75 
3.124 
20.47 

EZ 

[FL 
: 
PHS 

3,75 4.00 
4,017 3,700 
25,24 24.43 
0.759 0.827 
4,144 4.323 

6,OO 6,25 
3.115 3,108 
20.46 20.45 
0,997 0.998 
6,189 6.438 

8.75 9.00 
3,106 3.102 
20.53 20.62 
1,000 1,000 
8.941 9.192 

126 GLUT;CONIC 

-2 

4.00 
3.650 
21315 

WZ 

6.50 
3.089 

'0"~~~ 
6:756 

9.25 

ZbOZ 
1.600 
9,444 

- - _ - 

Ki 
56:o 

4,25 4.50 
3.477 3,338 
20.79 20,53 
0,888 0.926 
4,543 4,741 

6.75 7,oo 
3.086 3.083 
29.22 29.21 
1,000 1.000 
7,005 7,254 

9.50 a,75 
3.084 3,078 
27.20 28.05 
1,000 1.000 
9.762 10.020 

3.767 
5,077 

4025 4.50 
2.610 2.352 
24.42 25,23 
1.150 1,286 
4.542 4,718 

6.75 7.00 
1.573 1.567 
38260 38.61 
1.988 1,993 
6.845 7.092 

9.50 9.75 
1.565 1.563 
36.07 36840 
2.000 2,000 
9.587 9,838 

4,75 
3.241 

$"!zE 
4:963 

7,25 
3.079 

T9bE 
7:504 

4.75 
3.224 
23.64 

!:%18 

7.50 
3.112 
20.41 

::Ez 

(Ref, 1 10 

SF’ 3.00 5.272 

;"$z: 
31747 

5.25 

'3i7% 
1,722 
5.374 

8.00 

3G'E 
1.699 
8,064 

3.25 

5,50 
1.709 

:"A% 
5:641 

8.25 
1.577 

5qn!; 
8:314 

3.50 

zig:; 
0.?31 
3.998 

5,75 
1.661 

:"s'gB 
51850 

8,50 

: 
PHS 

3.75 4.00 
3,486 3.048 
26,62 26565 
0.840 0.967 
4,140 4.307 

6,OO 6.25 
1.627 1.605 
29.50 29t64 
1.934 1.961 
6,080 6.322 

8.75 9,oo 
1.578 1.577 
29,87 29.92 
2.000 2.000 
8.815 9.065 

4.00 

z?878z 
1.636 
4.394 

6,50 

9.25 

_ _ - - 

4,75 

7.25 

:"5!8 
3i.03 
2,000 
10,091 

4.75 
2.081 
29.64 

t:L% 

!.50 
,.583 

:"$z 
7:565 

7.75 
1,581 

~"~~~ 
7:815 

(Ref, 1 12 , 1 



CHROMATOGRAPHICDATA(1983) D53 

_ _ _ -_ - - - - _ - - 

EL 
: 
pHS 

- - - - 
3.00 
8.843 
27,92 
0,309 
4,030 

3.25 
7.502 

wi 
4:132 

3.50 
6.489 
24,85 

i:% 

3,75 4,oo 4,oo 4*25 4,50 
5,614 4,846 4,447 4,072 3,717 
23.90 23.20 20805 19.81 19,62 
0.492 0.573 0.630 0.690 0,758 
4.345 4,481 4.581 4.695 4,842 

4,75 5,oo 
3,353 3,169 
22847 22840 
0.843 0,893 
5.072 5,264 

7,50 7,75 
2,850 2,839 
19.65 19075 
1.006 1.012 
7.675 7,924 

(Ref,) 11 

5,50 
2,971 
19.59 
0.961 
5,728 

6.00 6.25 6.50 6,75 7,oo 
2,895 2,875 2.850 2.842 2.836 
19.57 19857 27865 27.66 27.68 
0,986 0,992 0.997 0,999 1,001 
6,180 6,423 6,738 6,984 7.232 

8.00 

ZG8'9: 
1,621 
8,174 

8.25 
2.792 

:Ob:$ 
81424 

8050 

8.75 9.00 9,25 9,50 gs75 
2,675 2,571 2.438 2,249 2,116 
21063 22884 24043 32,87 34899 
1,111 1.180 1,278 1,432 1.562 
8,938 9.182 9,421 9.715 9.938 

;"&!! 
33.27 
1,688 
10,169 

.5 

C5H804 
132,12 E!!’ 

: 
PHS 

3.00 
8.432 
30.12 

m 

- - - 
3.25 
7.032 

z845; 
4:102 

3.50 
5,967 

$'Z 
41205 

3,75 4,oo 4.00 4025 4.50 
5,037 4.205 3,699 3.275 2,858 
27807 26.96 24.09 24845 25.04 
0,598 0,720 0.828 0.939 1,081 
4.319 4.453 4.563 4.673 4,813 

6000 6225 6.50 6.75 7,oo 
1.670 1,635 1,602 1,591 1.583 
29.46 29.65 38368 38873 38375 
1,900 1,940 1,968 1.981 1,989 
6.091 6.327 6.611 6.849 7.095 

8075 9,oo 9.25 9,50 9<75 
1.591 1.589 1,587 1.578 1,575 
29.95 30.01 30010 36.20 36a55 
2,000 2.000 2,000 2.000 2,000 
8,816 9.066 9.317 9.589 9,840 

129 GLY$RIC ACID 
36.4 3.737 

:$7 ;$86 24+?7 %O ;%8 
2tI,83 2b,26 li,85 17.62 lj.43 
0.714 0,787 0.815 0,863 0,907 
4,100 4,271 4.345 4.499 4.687 

!#7 %2 m3 26% :s9 
lj.38 lj.37 23,72 2?,71 2j.71 
0.996 0,998 0.999 0,999 1.000 
6,122 6,370 6.669 6,918 7,167 

28$'39 E?7 E5 Z!o E57 
lj,40 lj,46 li.55 2i,OO 2i.38 
1,000 1,000 1.000 1.000 1.000 
8,871 9,122 9.373 9.666 9.920 

__-_-- - - 

4,75 

:i3:p 
0.441 
4.903 

7825 
2.227 

1'&! 
7:417 

10,oo 

k'% 
l.bOO 
10,177 
_--- 

7,25 

;"a! 
3?,18 
2,000 
10,092 

C3H604 
106.08 

4.75 5,oo 
2,392 2,144 
29.39 30020 
1,297 1,452 
5.033 5.205 

5.25 

:b"Y; 
l,eJOS 
5,404 

7.50 7,75 
1.596 1.594 
29.88 29.89 
1.996 1.998 
7,567 7.816 

8.00 
1,592 
29889 

18:::: 

(Ref.1 a 10 .1 

9:’ 
: 
DHS 

4#75 5.00 
2.359 2,307 
19868 19862 
0.945 0,967 
4.937 5.161 

7.50 7.75 
2,242 2.241 
17.34 17.34 
1.000 1.000 
7,619 7.869 

(Ref.) : 10 

3.00 
4,395 

2044z 
3:703 

5.25 

Zi'~~ 
O,iXO 
5.399 

8,OO 

~i'~~ 
1,boo 
8.119 

5.50 
1.793 
28881 

~:~P~ 

8.25 
1.590 

:"z 
8:315 

3.25 
3.843 

Z'+E 
31830 

5.50 

3,50 
3,430 
21.62 
0.640 
3.956 

5,75 
2.255 

i74z 
51877 

8.25 8.50 

5.75 
1,722 

:"&! 
51871 

8350 



D.54 CHROMATOGRAPHIC DATA (1983) 

130 GLY$LIC ACID 
42.4 3.886 

c:Hglll: 9:' 3.00 3.25 3.50 
4,264 3.687 3,256 

: 21.78 0.437 20.58 0.506 0.574 19,76 

PHS 3.747 3.867 3.985 

3,75 4.00 4.00 4.25 4.50 4,75 
2.892 2,585 2.463 2,309 2.175 2,072 
19.13 18.67 16.59 

?::9 
li1.18 

:%8 
16,111 16.26 li.12 

:"9:8 
16.16 16.09 

:#O 
16.23 

:'$7 

0.649 0,728 0,768 0.821 0.873 0.917 
16 22 

4.119 4,278 4.370 
0 923 0.951 0,971 

4,509 4.684 4.890 4.924 
0.983 0,490 

5,139 5,372 5,620 5,852 

6.00 6,25 6.50 6875 7,oo 1,918 1.913 1.906 1,904 1,903 :%l 
16.21 16.21 21862 21,61 2i,61 

:%O 
21,61 16318 

i%9 
16.18 

! !!8 1%7 !%9 

0.994 0.997 0.998 0,999 
lb.19 

0.999 1,000 
16.20 16.20 

6.095 6.342 6.632 
1,000 1.000 1.000 

6.879 7.129 7.378 
1,000 

7,591 
1,000 

7.840 8.090 8.340 8.591 

8.75 9.00 9,25 9.50 9.75 10.00 (Ref 1 10 
1,908 1,907 1,905 

1 
1.902 1,901 

, 
1,899 

16.23 16,27 16.34 20,09 20.36 20.85 
1.000 1.000 1.000 1.000 1.000 1.000 
8.841 9.092 9.343 9.626 9.878 10,133 

131 GLYC);YLIC ACID 
3906 

3,75 4.00 4.00 
2,438 2,293 2.275 
19893 19837 17.21 
0,832 0.886 0,898 
3.997 4.192 4,242 

6.00 6-25 6050 
2.053 2.050 2.044 
16.71 16.71 22851 
0,998 O-999 1,000 
6,104 6,353 6.646 

8,75 9.00 9.25 
2.050 2,048 2.046 
16073 16.77 16.85 
1,000 1,000 1.000 
8,854 9.105 9.356 

132 HIPPYRIC ACID 

-2 :::: 

3.75 4.00 4.00 
3.397 3,341 3.362 
26.37 25.41 22.05 
0,960 0,976 0.977 
4.035 4.257 4.271 

6000 6825 6.50 
2,954 2,778 2.390 
22,89 23,79 34.85 
1.104 1.168 1.340 
6.222 6,459 6,863 

8.75 9.00 9.25 
1.622 1,614 1.608 
29898 30.07 30.19 
1,981 1.989 1.994 
8,823 9,070 9.319 

3.00 3,25 3.50 
3.337 9:’ 3.196 2,867 2.628 

: 23.57 0,631 21.89 0.705 20.75 0.771 
PHS 3,538 3.681 3,829 

4,25 4.50 4.75 4.75 5.00 5,25 5.50 2,197 2.139 2.100 2.096 2.074 2.060 
16.95 16.77 

2.061 25.626 
16>65 18382 18n76 18,72 

0,930 0.956 
16.73 16.72 

0.974 0,975 0.986 0.992 0.995 
4,424 4,637 4,868 

0,997 
4,894 5.130 5,375 5.613 5.856 

6.75 7.00 7825 7.50 7,75 8.00 8.25 8.50 
2.043 2,042 2.040 2,052 2,051 2.050 2.049 2.051 
22.51 22.51 22351 16867 16.68 16.68 16.69 16.70 
1.000 1.000 1.000 1.000 1~000 1,000 1,000 1.000 
6,896 7,145 7.395 7.603 7.853 8.103 8.353 8.604 

9.50 9,75 10.00 (Ref.) I 3 
2.042 2,040 2,038 
20,90 21.21 21.80 
1~000 1,000 1,000 
9.643 9.896 10.152 

C9H9N03 
:::7": 179.18 P,"" 

3.00 3.25 3.50 

: 

3,744 33.47 3.586 30.10 27.88 3.477 

0.868 0.907 0.937 
PHS 3.484 3.656 3.835 

4.25 4.50 4.75 4,75 5.00 S-25 5.50 5.75 
3.329 3,302 3.278 3.268 3.241 3.203 3.170 3,084 
21,56 21327 21 13 24.62 24.60 24n69 31.81 22.23 
0,987 0.995 1.001 1.002 1.009 1.019 1,036 1.062 
4.482 4,713 4,954 4.990 5,234 5.481 5.739 5,982 

6.75 7-00 7.25 7,50 7.75 8.00 8.25 8,50 
2.224 2.060 I.913 1.806 1.739 1.687 1.653 1.635 
35.69 36.52 37.25 28.95 29,31 29.58 29076 29.89 
1.435 1.545 1.659 1,780 1,848 1.903 1.942 1.966 
7,033 7.220 7.424 7.677 7.872 8.093 8.329 8.579 

9,50 9,75 10,oo (Ref.) 10 
1,596 1,592 1.588 
36.36 36072 37.37 
1,997 1.998 1.999 
9.592 9.843 10.095 

--_-----_--_--__--__-_---------_-----_- 



CHROMATOGRAPHIC DATA (I 983) D55 

-__-------------------~--_--_____~_ 
133 HYDR~BROMIC8~C;D HBr 

-2.000 80.91 9:' 
3.00 3.25 3.50 
0.976 0,976 0,976 
17888 16.11 15,ll 

: 1.000 1.000 1,000 
DHS 2.993 3.244 3.495 

3.75 4.00 
0.976 0,976 0.976 0,976 0.976 ::;:S tin::6 ;$6 ;'29:6 ;$$6 ;';:6 

4.00 4,25 4.50 

14.56 14.25 13.27 13.09 12.99 12894 lj,97 ,<,94 1i,g3 li.97 lj g6 
1,000 1.000 1.000 1~000 1.000 1.000 1.000 1.000 1,000 1,000 1,600 
3,746 3.996 3,996 4.247 4.497 4.747 4.747 4,997 5,247 5,497 5,747 

6.00 6.25 
0.976 0,976 0.976 0.976 0.976 ;'29:6 ;'%6 ;';:6 in;?6 :$:6 $:?6 

6,50 6.75 7.00 

12.96 12,97 15.72 15.72 15.72 15873 li.94 li,95 15.95 li.95 12 g5 
1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.600 
5.997 6,247 6.496 6.746 6.996 7,246 7.497 7,747 7,997 8,247 8,497 

8.75 9,oo 
0,976 0.976 0.976 0.976 09+6 :"& 

9.25 9,50 (Ref.) 2 , 12 

12896 12.98 13,OO 14.87 14.94 lj.08 
1~000 1,000 1.000 1.000 1.000 1.000 
8,747 8.997 9,247 9,496 9.746 9.996 

134 HYDF$CHLORK9A~ID HCl oHL 3,oo 3.25 3.50 
-2.000 36.46 RE 1.000 1.000 1,000 

t 18.06 16.26 15.25 
1.000 1.000 1.000 

:HS 3.000 3,250 3.500 

3.75 4,oo 
1,000 1.000 1,000 1.000 1.000 1,000 %o ?:!o ma I's:0 15.;;0 

4.00 4x25 4.50 4.75 

14.68 14.36 13.36 13.18 13.08 13.02 14.08 14.05 14.03 12.05 lj.05 
lsOOO 1.000 1.000 1,000 1.000 1.000 1.000 1,000 1,000 1.000 1.000 
3.750 4.000 4.000 4.250 4.500 4.750 4.750 5.000 5,250 5.500 5.750 

6.00 6.25 6250 
1,000 1,000 1.000 1,000 1.000 1,000 :%o mo 8~0080 !%o 1"$80 

6875 7.00 7.25 

13805 13805 15,87 15.87 15.87 15.88 lj.03 15,03 I+,03 lj,O, 15.04 
1.000 1.000 1.000 1 000 1.000 1.000 1.000 1,000 1.000 1,000 1,000 
6.000 6.250 6.500 6.750 7.000 7,250 7,500 7.750 8.000 8.250 8.500 

8.75 9.00 9.25 9,50 9,75 10.00 (Ref.) 1 , 12 
1.000 1.000 1.000 1.000 1.000 1.000 
13.05 13.06 13009 15.00 15.08 15.22 
1,000 1,000 1.000 1.000 1.000 1 000 
8.750 9.000 9.250 9.500 9.750 10.000 

i35 HYDR~CYANIC8~C;D HCN 
9.400 

PHL 3.00 3.25 
27.03 RE 

3.50 
ä mmmxrrnmr 
15.14 14.91 14.72 

: 0.001 0.001 0.002 
PHS 6.443 6.519 6.588 

3.75 4,oo 4.00 4.25 4.50 4,75 4.75 5.00 5.25 5.50 5.75 
3~uzlxnxmKtxn~ an_cf om ~~713~ xuxt~~ 96.567 39.822 36.911 
14.55 14.40 13.27 13,211 13.22 13.19 14.18 14cl7 14.16 13.23 13.23 
0,002 0.002 0.004 0.004 0,005 0.005 0.007 0,008 0.010 0.023 0.025 
6,663 6.749 6.950 6.997 7,059 7,138 7.237 7.300 7,381 7.772 7.805 

6,OO 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8,OO 8,25 8.50 
33,026 28,390 11.914 11.207 10.217 8,972 4.575 4.271 3.864 3.380 2.314 
13.22 13.22 15,91 15491 15.91 15s90 13817 13sl6 13.16 13.16 13.15 
0,028 0,033 0.079 0.084 0.092 0.105 0.203 0,223 0.246 0.282 0.415 
7,855 7.922 8.319 8.347 8.391 8.453 8.797 8 834 8,890 8.969 9.220 

x.75 9.00 9.25 9.50 9.75 10.00 (Ref.1 2 > 4 
2,099 1,859 1.624 1.356 1.245 1.152 
13.15 13.16 13018 15.05 15.12 15.24 
0.458 0,518 0.594 0 715 0.780 0.845 
9.295 9,398 9.530 9.761 9.910 10 093 

_________~~--_------------- - 



D56 CHROMATOGRAPHIC DATA (1983) 

- ----__________ 
136 HYDR~FLUORK7A;ID (S) HF 3,173 20.01 3.00 3,25 SF' 2.095 3.50 

1.885 1,734 
t 19.19 17,99 17.19 
;HS 0.657 3.420 3.572 0.732 3.729 0.797 

3.75 4.00 4nOO 4.25 4,50 4.75 4,75 1,618 1,532 1.519 1.474 1,441 1.420 1,419 :$17 
16861 16.23 14,76 14.57 14345 14.37 

:':;9 :'%8 :'::5 
15.84 

0.855 0.904 0,914 0.943 0.965 
lj.80 1+.78 14.42 14.41 

0.979 0.980 
3.905 4.108 4.159 4.350 

0.988 0.993 0,996 0.998 
4.569 4.804 4.818 5.057 5.303 5,549 5,794 

6000 6,25 6.50 6,75 7,oo 7.25 
1.394 1,393 1.391 1.391 1,390 1.390 17: 
14.41 14841 18.35 18.35 l&35 18.35 
0.999 0,999 1,000 1.000 1.000 1.000 i4 
6,042 6.292 6.561 6.810 7.060 7.310 7: 
8.75 9.00 9.25 9.50 9.75 10.00 
1.392 1.392 1.391 1,390 1,390 1.389 
14.41 14,411 14,48 17,17 17.31 17.57 
1,000 1.000 1.000 1.000 1.000 1.000 
8,792 9,042 9.292 9.558 9.809 10.060 

%3 x2 
14.38 

i%2 
14.39 

m2 
14.39 

18'%2 
.38 14.40 
000 1.000 1,000 1,000 1,000 
541 7.791 8,041 8,291 8.541 

Ref,) 1 , 7 

_ _ _ _ _ __ __ ____ _ ~~ _ _ _ _ _. 
137 HYDRPGEN AZIDE HN3 

72.0 4.720 43,oo 9:' 3.00 5,240 3,25 4.433 3.50 3.818 

: 0,204 16.00 15860 0.242 15.30 0.281 
PHS 4,107 4,200 4.287 

3,75 4.00 4.00 4.25 4.50 4.75 4.75 5,oo 5625 5.50 5.75 
3.269 2,763 2.239 2,041 1.831 1,629 1,558 1.430 1,319 1.209 1,175 
15.05 14.84 13057 13.51 13.46 13841 14.55 14.52 14050 13.41 13.41 
0.329 0.390 0.484 0.532 0.594 0,669 0,701 0,765 0,831 0.909 0.936 
4.383 4.497 4.660 4.742 4.850 4,989 5.052 5.193 5,370 5.677 5,843 

6,OO 6325 6.50 6075 7.00 7.25 7,50 7.75 8.00 8.25 8.50 
1,147 1,128 1,115 1.110 1.106 1.104 1.103 1,102 1.102 1,102 1.102 
13,40 13.40 16.51 16.51 16.51 16.52 13,38 13438 13.38 13.39 13.39 
0,959 0.976 0.987 0.992 0,996 0,997 0,999 0.999 1.000 1.000 1,000 
6.049 6,278 6.548 6.779 7.021 7.268 7,514 7.762 8,011 8,261 8.511 

8.75 9.00 
1.101 1,101 
13.40 13842 
1.000 1,000 
8.761 9,011 

138 HYDP$GEN Ht 

3.75 4.00 4.00 4.25 4,50 4,75 4.75 5.00 5.25 5.50 5.75 
1,352 1.351 1.353 1.353 1.353 1.352 1.352 1,352 1.351 1,353 1.353 
16.47 16.05 14.69 14,45 14.31 14.24 15867 15.63 15,60 14.28 14-27 
1,000 1.000 1.000 1.000 1,000 1,000 1.000 1.000 1.000 1.000 1,000 
3.802 4,04? 4,049 4.292 4.539 4.787 4.795 5.044 5.294 5.538 5,787 

6.00 6,25 6,50 6.75 7.00 7.25 7,50 7,75 8.00 8-25 8.50 
1,353 1.353 1,352 1.352 1.351 1,351 1.353 1.353 1.353 1,353 1,353 
14.27 14.27 18.10 18.10 18.10 18.10 14.24 14.25 14.25 14.26 14.26 
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1,000 1,000 1.000 
6,037 6.287 6,555 6.804 7.054 7,304 7.537 7.787 8.037 8.287 8.538 

8.75 9.00 9,25 9,50 9.75 10.00 (Ref.) . 2 , 12 
1,353 1,353 1.352 1.352 1.351 1.350 
14,27 14.30 14.34 16.95 17*09 17.33 
1.000 1,000 1.000 1.000 1.000 1.000 
8.788 9.038 9,288 9.552 9,803 10.055 

9,25 9.50 a-75 10.00 (Ref.) : 2 
1.101 1,101 1.101 1,101 
13.45 15.56 15.65 15.82 
1,000 1.000 1.000 1.000 
9.261 9.516 9.766 10.016 

i;~Fl$OROPlJO;;;IDE HPF6 
i!' 

3,oo 3.25 3.50 
146.00 1,353 1.352 1,352 

: 20,61 0.999 18.47 1.000 17021 1.000 
PHS 3.094 3.328 3.562 



CHROMATOGRAPHIC DATA (1983) D57 

139 HYDRYGEN S@$ 
6.960 

'H;S 
34.08 

3,OO 3.25 
60.809 50.836 
16.25 15,92 
0.018 0,022 
5.226 5.305 

3.50 
43.172 

15.66 

“5% 

3.75 4.00 4.00 4.25 4.50 
36.218 29.649 19.491 17.435 15,090 
15,44 15.25 13.88 13.85 13.81 
0.031 0,038 0.058 0.065 0.075 
5.455 5.545 5,736 5.787 5.854 

6.00 6.25 6,50 6.75 7.00 
3.182 2.787 1,850 1.754 1.635 
13877 13.76 17.03 17.02 17.02 
0.362 0,414 0.630 0.665 0,714 
6,686 6.780 7,155 7,221 7,320 

8075 9.00 9.25 9.50 9.75 
1,195 1.188 1.184 1.181 1.180 
13.67 13,69 13472 15.99 16.09 
0,987 0.992 0,996 0.998 0,999 
8.782 9.025 9.272 9,529 9.778 

140 HYDF(yIODIC ACID 
79.6 -2.000 

3.75 4.00 4.00 4.25 4.50 
0.993 0.993 0.993 0.993 0.993 
14.65 14.33 13.34 13.15 13,05 
1.000 1,000 lsOOO 1.000 1,000 
3,749 3.999 3.999 4.249 4.499 

6.00 6525 6.50 6.75 7,oo 
0.993 0,993 0.993 0.993 0.993 
13002 13.03 15.83 15,83 15.83 
1.000 1,000 1.000 1.000 1,000 
5.999 6.249 6.499 6.749 6,999 

:%3 x:3 :z3 a%3 Fz:3 
lj,O2 lj.04 lj.07 14.96 1+,04 
1,000 1.000 1,000 1,000 l%OOO 
8.749 8.999 9,249 9.499 9.749 

_ _ _ _ _--- ___-_--- __. 
141 2-H\ISROXY-3;$H~OROBU;Y~k!$ A. 

:‘i& %8 ;‘%9 ;‘::2 %2 
2i.63 2b.96 li.49 x+,15 li,93 
0,896 0.933 0.937 0.959 0,975 
3.989 4,198 4.230 4.428 4.651 

!@8 
lj.86 

$'23:5 
lj.86 

%7 
24.59 

26'::6 
24 58 

:%4 
24.58 

0.999 1,000 1,000 1.000 1,000 
6.131 6,381 6.683 6.932 7.182 

;'73:6 4*03$4 9%2 ;';065 :'::2 
lj.89 lj.95 16.06 22.80 2j.24 
1,000 1,000 1.000 1,000 1.000 
8,883 9.133 9.385 9,682 9,936 

__ _ __ _ _ _ - _ _ _ - 

4.75 

1lPz 
O,b89 
5.938 

10.00 
1.179 

F4Z 
10:029 

::7,91 

7.25 
0,993 

:'a 
7:249 

4.75 4,75 

21j4D7t 
0,486 

k"!T 
0,486 

4,889 4.916 

7,25 
2,362 
24.57 
1,000 
7.432 

10.00 

;43;g 
lab00 

10.195 

(Ref ) 3 

4.75 
0.993 
14,05 
1,000 
4,749 

7.50 

h990i! 
l,bOO 
7,499 

(Ref. 

+ 
t 
PHS 

5,oo 
0.993 
14.02 

k9""9! 

o,lL 
: 
PHS 

5.00 
2,387 

;“ilz: 
5:158 

7,75 
2.378 
17.83 

::i% 

5.25 5.50 
7.477 3,801 
14.94 13.78 
0.152 0.302 
6.194 6.572 

8.00 8.25 
1.258 1,226 
13.66 13.66 
0.936 0.960 
8.081 8.298 

_ - _ _ _ _ _ 
3.00 3.25 
0.993 0,993 
18801 16.22 
1.000 1.000 
2,998 3.248 

5.25 5.50 
0.993 0.993 
14.00 13.03 
1,000 1.000 
5,249 5.499 

8.00 8,25 
0,993 0.993 
13.01 13,02 
1.000 1,000 
7.999 8.249 

I 12 

3.00 3.25 3.50 
3.217 2.958 2.772 
26x31 24,12 22.66 
0.728 0.794 0,848 
3.487 3.643 3.805 

5.25 5.50 
2.377 2.385 
20.19 17.88 
0.996 0,997 
5.404 5.637 

8,OO 8.25 
2.376 2.375 
17,83 17.84 
1,000 1,000 
8.131 8.381 

8.50 

5,75 

L’?? 
O,j26 
6.618 

8.50 

k’E 
0.477 
8.549 

3.50 
0.993 
15.21 

::04z 

5,75 
0,993 

:3& 
51749 

8,50 
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142 2-H~~ROXY-3,~lqISOBU;Yy~ A. E:sc:03 
91' 3.00 3.394 3.25 3.090 2.870 3,50 

: 26.11 0.689 24002 0.759 
PHS 

22.61 0.818 
3.522 3.672 3.827 

3-75 4.00 4.00 4,25 4.50 4,75 4-75 
2,700 2.574 2.569 2.499 2.449 2,416 2.411 
21.62 20.95 18.47 18.15 17593 

:%2 
21j.24 

?%O 
17.79 20.31 2b.19 

:':!7 
li,SS 

:':52 

0,872 0.916 0,922 0.949 0.968 0.981 0.983 
17.87 

0.990 0.994 0,997 
4.004 4,208 4.245 4.437 4.656 

0.998 
4,891 4.919 5,159 5,405 5,638 5,883 

6.00 6825 6.50 6,75 7,oo 7.25 7,50 7.75 8.00 8.25 
2.379 2.376 2.367 2,366 2,364 2.362 2.379 2,378 2.377 2.375 
17086 17,86 24.59 24,58 24.58 

28'%8 
24,57 17.82 17383 17,83 17.84 

0,999 0.999 1,000 1~000 l*OOO 
lj,86 

1.000 1.000 1.000 1~000 1,000 1.000 
6.132 6.381 6.683 6.932 7.182 7.432 7,631 7,881 8.131 8,381 8.632 

8.75 9.00 9,25 9,50 9.75 10.00 (Ref.1 : 3 
2.376 2.374 2,372 2,365 2,362 2.358 
17,89 17.95 18.06 22.80 23a24 24.08 
1.000 1,000 1.000 1.000 1,000 1.000 
8.883 9.133 9.385 9.682 9.936 10.195 

_____________------__------------------- 
143 2-HY~ROXY-3j&PROPI;N~K4A. C3H5C103 EEL 3500 3325 3,50 

124352 3,093 2,830 2.642 

: 25s24 0,712 23021 0.780 21885 0.837 
PHS 3,484 3,638 3,798 

3.75 4.00 4.00 4025 4.50 4.75 4,75 5,oo 5.25 5.50 5.75 
2,497 2,392 2.390 2.332 2.291 2,264 2.261 2,245 2,235 2.241 2.237 
20,90 20.26 17894 17.63 17.42 17,29 19566 19.59 19.55 17.37 17.36 
0,887 0,927 0,932 0,956 0.973 0.984 0,985 0,991 0,995 0.997 0.998 
3,980 4,188 4.222 4.419 4,641 4.876 4,904 5,145 5,391 5,625 5,871 

6.00 6,25 6.50 6,75 7.00 7.25 
2,235 2,232 2,225 2.224 2.222 2.221 : 
17835 17,35 23,68 23467 23.67 23.66 1 
0.999 0,999 1.000 1,000 1.000 1.000 1 
6.119 6,369 6,667 6,916 7.166 7,416 7 

8.75 9,oo 9.25 9.50 9.75 10,oo 
2.233 2,231 2,229 2.223 2.221 2.218 
17.38 17.43 17,52 21.96 22.34 23.06 
1,000 1.000 1,000 1,000 1.000 1.000 
8.870 9,121 9.372 9,665 9.919 10,176 

Es x4 FE3 Ml E304 
.32 lj.32 17.33 lj,34 lj,35 
000 1,000 1.000 1.000 1,000 
619 7,869 8.119 8.369 8,620 

Ref.1 3 

_ _ _ _ _ __ __ ___ ___ ___ -__ __ __ _ ___ __ __ _ ___ _ _ _ 
144 2-HYTROXY-m;IO;UIC ACID CSH803 3.00 3.25 3.50 

3.000 152,15 
9;' 

3,376 3,138 2.969 

: 28825 0,767 25.74 0.827 24008 0,875 
PHS 3,485 3.645 3.812 

3,75 4,oo 4,oo 4.25 4.50 4.75 4.75 5.00 5.25 5,50 5.75 
2.842 2,751 2,758 2.708 2.673 2.650 2.645 2.631 2,622 2.633 2,630 
22092 22.16 19845 19-07 18.82 18.67 21.45 21.36 21.32 18.77 18.75 
0,916 0,947 0,950 0.968 0.981 0.989 0.989 0.994 0.997 0.998 0.999 
4.001 4,214 4,239 4.442 4.668 4.907 4.937 5.179 5,426 5.656 5.903 

26':!7 2'26254 26%3 !';?l ;+9 ;%7 ;%9 ;';;7 28'06!6 28%3 @7 
li.74 lit.74 2ti,17 26816 26616 26.15 li,70 li,71 li.71 16.73 li.75 
0,999 1.000 1.000 1,000 1.000 1,000 1.000 1,000 1,000 1,000 1.000 
6,151 6,401 6.709 6,958 7,208 7,458 7.651 7,901 8.151 8,401 8,653 

8.75 9.00 9.25 9,50 9.75 10,oo (Ref.) : 3 
2.625 2.622 2,619 2.610 2.607 2,601 
18.79 18.86 18.98 24,28 24583 25.91 
1.000 1,000 1.000 1.000 1.000 1.000 
8.903 9.154 9,406 9.710 9,966 10.226 _______------_--- 



CHROMATOGRAPHIC DATA (I 983) D59 

145 3-HY~ROXY-03;O;UIC ACID C8H803 2.983 152.15 1:' 3.00 3.25 3.50 
3.354 3.121 2.957 

: 0,772 28.28 25.76 0,831 
PHS 

24.08 0,879 
3.480 3.642 3.809 

3,75 4.00 4,oo 4.25 
2,834 2.746 2.754 2,705 
22.92 

;,%l 
22.16 

:'% :$3 
19.45 19.07 16>67 2i.45 

:%O 
18.82 2i.36 

:% 
2i,32 

:$!3 ;';;O 
0,918 0,949 0.951 0.969 0.981 
3,999 

0.989 li.77 
4.213 4.238 

0.990 0.994 li 
0.997 4.441 4.668 4.907 0.998 

0.499 75 
4,936 

5.179 5,426 5,656 5.903 

6.00 6.25 6.50 6.75 7.00 
2.627 2.623 2.613 2.611 2,609 
18.74 

27%7 
18,74 26.17 26.16 

;'%9 
li.70 

;%7 
26.16 26515 

28%6 28'26253 ?56207 

0,999 1.000 1,000 1.000 
16.71 lk.71 

1.000 1,000 
li.73 li.75 

6,151 6,401 
1,000 1.000 

6,709 6,958 7,208 
1.000 

7.458 
1.000 1.000 

7.651 7.901 8.151 8.401 8.653 

8.75 9.00 9.25 9.50 9.75 
2,625 2.622 

(Ref,) 
2,619 2.610 2,607 :"687 

. 3 

18,79 18.86 18.98 24a28 24.83 
1.000 

2j.91 
1.000 1.000 1.000 1.000 

8.903 
1.000 

9.154 9.406 9,710 9,966 10.226 

146 ~-H~~ROXY-P~~O~UIC ACID 
3.143 

C8H803 
9:' 

3.00 3.25 3.50 
152.15 3.585 3,293 3.082 

: 27.99 0.721 25.61 0.786 24 0.842 02 

PHS 3.523 3.676 3,835 

3.75 4.00 4.00 4.25 4,50 4,75 4,75 
2.920 2,802 2,804 2.738 2,691 2.660 
22.90 22.15 19.43 

2.655 5%7 
19.06 18.82 18.67 

0.890 0,929 0,934 
21,45 2i.36 

:%5 
2i.31 

;';;5 
16.77 

:';;l 

0,957 0.974 0.985 
li(,75 

4.017 4,224 4,255 
0,986 0.992 

4.451 4.673 
0.995 

4,910 
0.997 0,998 

4.940 5.181 5,427 5.657 5,903 

6.00 6.25 6.50 6.75 7,oo 7.25 
2,627 2.624 2.613 2,611 2.609 2.607 
18.74 18,74 26-17 

;':!9 27%7 
26,16 

%6 
26.16 16.70 16071 li,71 

28.26:3 
26.15 

0,999 0.999 lsOOO 1.000 
li,73 

28'::7 

1.000 
16.75 

1,000 
6,151 6.401 6.709 

1.000 1.000 1.000 
6.958 7 208 

1,000 1,000 
7,458 7,651 7.901 8.151 8,401 8,653 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref,) 3 
2,625 2.622 2.619 2.610 2,607 2,601 
18,79 18,86 18.98 24.28 24,83 25,91 
1,000 1.000 1.000 1.000 1,000 1.000 
8.903 9.154 9.406 9.710 9.966 10,226 

-_-____-----_-__----------------~----___ 
147 4-H~~ROXY-m3~O~UIC ACID C8H803 3.00 3,25 3.50 

3.066 152.15 
EL 

3.467 3,205 3.018 

: 28,13 0.746 25.68 0,809 24.05 0,861 
PHS 3.502 3,659 3.822 

3.75 4.00 4.00 4.25 4,50 4.75 4.75 5.00 5.25 5,50 5.75 
2.875 2.773 2.778 2,721 2.681 2,654 2.649 2,633 2.623 2,634 2.630 
22.91 22.16 19,114 19,06 18282 18.67 21,45 21,36 21.32 18.77 18.75 
0.905 0.939 0.943 0.963 0.978 0.987 0.988 0.993 0.996 0.998 0.999 
4.008 4.218 4,246 4,446 4.670 4.908 4,938 5,180 5.426 5.656 5,903 

6,OO 6.25 6.50 6475 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
2,627 2,624 2.613 2.611 2.609 2,607 2.629 2,627 2,626 2.623 2.627 
18.74 18,74 26.17 26.16 26.16 26.15 18170 18s71 18.71 18.73 18.75 
0,999 1.000 1.000 1.000 1.000 1.000 1.000 lLOO0 1.000 1,000 1.000 
6,151 6,401 6.709 6,958 7.208 7.458 7.651 7,901 8,151 8.401 8.653 

8875 9,oo 9.25 9.50 9.75 10.00 (Ref.) 3 
2,625 2.622 2.619 2,610 2.607 2.601 
18,79 18.86 18.98 24.28 24.83 25.91 
1,000 1.000 1.000 1~000 1.000 1.000 
8,903 9.154 9.406 9.710 9.966 10.226 



D60 CHROMATOGRAPHIC DATA (1983) 

;48 6-H\IIjROXY-o;:O;UIC A;1!21 - - - 4m ML 3.00 3325 
RE 3.908 3.537 
: 0.659 27.65 0.730 25,43 

x5 
23,94 

PHS 3.577 3,721 0,793 3,871 

3.051 2.888 2,879 3.75 4.00 4.00 ;::;O 
22,87 22.14 19.40 19,05 

:':!4 $';:O 
0.851 0.900 0.908 0.938 18.81 li,67 

0,962 0.977 
2i,45 ;*;;2 2i.36 :':;7 
0.979 0,988 

:';;I 2i.31 ;$~g 1k 77 
0 5:659 496 

25';;3 lir 75 
4.042 4.240 4,280 4.466 4,681 

4,914 
0,993 

4,945 5.183 5,428 
0 51904 498 

6.00 6325 6.50 
2,628 2,625 2,613 26% 
18.74 18.74 26.17 26.16 

:::I9 :'26;7 
26s16 26.15 

;':tg :';257 
16.70 1i.71 

;';206 ;$3 
1 16.71 

;'$7 
0.999 0.999 1.000 1.000 

6.152 6.401 6.709 6.958 

1.000 
000 1.000 

7,208 7.458 1,000 1.000 7.651 7.901 

1,ljoo 1i 73 

8.151 

18 do0 75 

8,401 1 81653 

8375 9.00 9.25 9.50 2.625 2,622 2.619 2.610 

18.79 18,86 18,98 24.28 

;%7 (Ref,) 3 

1.000 1,000 1.000 1.000 
24.83 

:%"o': 

2+,91 

8.903 9.154 9.406 9.710 
1.000 1.000 
9,966 10.226 

749 ACID - m-HYDROXYBE;$O;C 4.082 
1; 62:0 9.609 

f;;"?; ;HL RE 3.00 3.25 3.50 
6.004 5.154 4.516 

: 24.86 0.388 
PHS 

23.38 0.453 22.36 0.518 
3.858 3.973 4.086 

3.75 4.00 4.00 4.25 
3,971 3.503 3.303 3.068 
21,59 21.03 18.40 18,19 

::::6 24 $9 
0.592 0.673 0.719 0.776 18.02 lj.90 

%l :'t:g 

4.213 4.364 4.457 4.587 
0.835 0.889 0.898 2b,37 2b.43 

:$1 
2h33 

:$2 ;$g 

4.752 0.934 4.948 0,960 4.991 
0.477 li 99 

5.198 

0.486 ii 98 

5.426 5.671 5.899 

6.00 6.25 6,50 6.75 
2.423 2,413 2.398 2.393 
17.97 17.98 24.81 24.83 

::::6 ;% 
0,992 0.996 0.999 1,001 24.87 24,911 

;%5 ?::5 
li,19 li.39 

!%2 
ii.73 

!%O ?:"9i 

6,140 6.386 6.691 6,938 
1.004 1.008 li.29 1.014 2b.29 

1,025 7,187 1.043 1,075 7.436 7,648 1.135 
7,897 8.146 8,395 8.680 

8.75 9.00 9.25 9.50 9,75 
2.084 1.955 1.821 1.674 1,583 :'i:: 

!Ref.) 3 , 2 

21.47 22,89 24.42 31818 32.51 35.81 
1,213 1.317 1,443 1,600 1.715 1.812 
8.914 9.145 9.374 9.646 9,866 10.098 

_ _ _ ___ _ _-_-_-_ _--_ ~__ _ _ _ _ ___---_-_-_-_ _ 

150 R-HYUROXYBE;;OiC ACID :; 62:O 9,310 4.530 fFz 9:' 
3.00 3.25 3.50 
24,36 8.759 7.385 6.353 

: 0.263 23.07 0.313 22.19 0,365 
PK 4.062 4.166 4.265 

3.75 4,oo 4.00 4,25 4x50 4.75 5,455 4.658 4.135 3.765 3,401 3.081 2,999 
21.50 20.99 18.32 18.15 

4,75 :%7 5%4 :'::4 
18,Ol 

0.426 0,501 0.570 0,628 
?7,90 20,41 2h36 2ti,32 1>,99 

?$2 

0.697 0.772 
lj.98 

4.375 4.505 4.622 4.725 
0.793 0.852 0.903 

4.858 5.024 
0.945 0,965 

5.078 5,254 5.459 5.721 5.923 

6.00 6.25 6 50 6,75 7,OO 7.25 7.50 7,75 
2,455 2.430 2.404 2.393 2,381 2.364 2.361 2.324 
17.98 17.99 24.84 24.88 

28%6 
24.96 25,ll 18846 18.84 

0,979 0,989 0,997 1,002 
14.44 

28'% 
26.35 

28%6 

1.008 
2i.85 

1.016 1,028 1,049 
6,151 6.391 6,700 6.942 

1.085 1.140 
7.189 

1.243 
7.438 7,661 7.909 8.155 8.400 8.689 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) 3 1 2 
1,921 1.793 1.677 1.567 1.505 1.462 
23.22 24.65 25.98 32.39 33.38 34.37 
1,350 1.475 1.606 1.740 1.828 1.893 
8,908 9,129 9.355 9.620 9.847 10.085 



CHROMATOGRAPHICDATA(1983) D61 

______~__------- 
i5; 2-HYyROXYBU;;R;C ACID 

3.979 

;%8 
li,89 

z;o 
lj.88 

E?s 
24.63 

26'Z5 
24.63 

:az2 
24.63 

mo 
24,62 

0,994 0,996 0.998 0.999 0.999 1,000 
6.136 6,383 6.686 6.934 7.183 7.433 

_ _ _ _ _ _ _ - _ - - ____--- 
152 3-HYyROXYBUJ;R&C ACID 

4.519 

$*:!3 
lj.89 

;%O 
li,SS 

26%8 
24.63 

26%1 
24.63 

%6 
24.62 

0,979 0,988 0.994 0.997 0,998 
6.148 6.389 6.694 6.937 7,184 

%3 %!l 9+:9 m2 z569 
lj.92 lj,98 16.08 2i,85 2?>29 
1,000 1,000 1.000 l*OOO 1.000 
8,883 9,134 9.385 9.683 9,937 ___-____------ 

;53 4-HYyROXYBU;;R;C ACID 
4.721 

$'$O 
lj.89 

$';:6 26'%6 26%5 :'!?8 
li.89 24.63 24.63 24.62 

0,968 0,981 0.990 0.994 0.997 
6,157 6,393 6.700 6,939 7,185 

1.000 1,000 1.000 1.000 1.000 
8,883 9,134 9.385 9.683 9.937 

_ -- -- _----__------. 

7325 

k3;: 
0.499 
7.433 

10,oo 

$4':; 
l.bOO 

10.196 

C4H803 
104.11 

4,75 

'li3'e: 
OnjO 
5.068 

7025 

10,oo 

&'E 
1,boo 

10.196 
. _ - - 

4,75 

7.50 

(Ref, 

K’ 3.00 5,505 

: 2044% 
PHS 3:813 

5#00 5,25 
2,505 2,450 
20427 2Os22 
0.946 0,968 
5.188 5,420 

7.75 8.00 
2.385 2.384 
17.85 17.86 
1.000 1,000 
7.881 2,131 

_ - - 
3.25 
4.751 
23.33 

%! 

8325 

_ _ _ _ 
3.50 
4.185 

202z: 
4:047 

5.75 

8.50 

:i'E 
1,boo 
8.633 

1 :ll, 3 

SF’ 3.00 
: 

%T 
p; 

RHS , 

5.00 5,25 
2.765 2,615 
20.26 20.22 
0.854 0.904 
5,250 5.456 

7,75 8.00 
2.386 2.384 
17.85 17.86 
1.000 1,000 
7.882 8,131 

) :11,3 

4.75 
3,202 
20.30 

mtt 

7.50 

(Ref. 

_ _ _ _ _ - - til’ 10.360 3.00 

: i4i20E 
BHS 4:151 

5.00 5.25 
2.943 2.737 
20025 20.22 
0,800 0.862 
5.289 5.481 

7.75 8.00 
2.387 2.385 
17.85 17.86 
0.999 1,000 
7,882 8,131 

) :ll,3 

3,25 
7,260 
22.95 

K% 

8.25 
2.382 

:'I% 
81381 

3.25 
8.687 

;'G 
41252 

5.50 

8,25 
2,382 

:'& 
81381 

8.50 

-3:50 - 
7.430 
22,Ol 

!:% 

5,75 
2,512 
17.90 

EG 

8.50 

:j38sz 
1.600 
8.633 



D62 CHROMATOGRAPHIC DATA (1983) 

_ - _ - ---_--~ 
154 m-HYyROXYCIP$A;IC ACID C9H803 

4.397 164.16 

------~____ 

iiF’ 3.00 9.479 3.25 8.045 

: 28,86 0.309 27,OZ 0,366 
QHS 4.027 4.135 

3.50 
6,961 
25877 
0,424 
4,240 

3.75 4.00 4,oo 4.25 4.50 4,75 
6.025 5,203 4.795 4.386 4,001 3.680 
24,83 24.14 20.80 20.56 20.36 20.22 
0.492 0,572 0,627 0.688 0.757 0.825 
4.358 4.496 4.593 4,709 4,857 5.037 

6,OO 6.25 6.50 6,75 7,oo 7-25 
3,112 3.091 3.062 3.055 3.050 3,045 
20.32 20.32 28.99 28,99 28.98 28,97 
0,986 0.992 0,996 0.998 0,999 0,999 
6.196 6,439 6.758 7.004 7,252 7.501 

8.75 9800 9.25 
3.069 3.066 3.061 
20.39 20.49 20.66 
1.000 1,000 la000 
8.938 9,189 9.442 
- - --- ___~ 

i5; o-H~~ROXYCI~#A[IC 

9.50 9,75 10,oo 
3,048 3,042 3,034 
26,97 27.80 29.48 
1.000 1.000 1.000 
9.758 10.016 10.282 

ACID C9H803 
4.613 164.16 

3.75 4.00 4.00 4,25 4.50 4,75 
7,110 6.052 5.420 4.911 4.416 3,983 
24.76 24,lO 20,74 20.52 20.34 20121 
0.415 0.489 0.552 0,611 0,683 0.759 
4.440 4,569 4.676 4.780 4.914 5.079 

6.00 6.25 6.50 6.75 7.00 7,25 
3,139 3.106 3.070 3.060 3.052 3.046 
20.32 20.32 28499 28.99 28.98 28.97 
0.977 0.987 0.993 0.996 0.998 0.999 
6.202 6.442 6.762 7.005 7.252 7.501 

8.75 9.00 9.25 
3,069 3.066 3.061 
20,39 20.49 20.66 
1,000 1.000 1.000 
8,938 9,189 9.442 

_ _ _ _ _ ___ _--. 
156 p-HY~ROXYCIt$APJIC 

9.50 9,75 10.00 
3.048 3.042 3.034 
26.97 27.80 29.48 
1.000 1.000 1.000 
9.758 10.016 10,282 

ACID C9H803 
4.678 164.16 

3#75 4.00 4.00 4.25 4,50 4,75 
7,496 6.356 5,642 5.100 4,567 4.096 
24.74 24.09 20.72 20.52 20.34 20.21 
0,393 0,465 0.530 0,588 0,659 0,737 
4.465 4,592 4,702 4.803 4.934 5,094 

6.00 6.25 6.50 6.75 7,oo 7125 
3.149 3.112 3,073 3.061 3.053 3.047 
20.32 20.32 28599 28.99 28,98 28.97 
0.973 0,984 0,992 0.996 0,998 0,999 
6.205 6.444 6.763 7,006 7,253 7,501 

8.75 9*00 9.25 9 50 9.75 10.00 
3,069 3,066 3.061 3.048 3.042 3.034 
20.39 20.49 20.66 26.97 27.80 29.48 
1.000 1~000 1.000 1.000 1.000 l*OOO 
8.938 9.189 9.442 9 758 10,016 10.282 

_______--- ___~-_----- 

4 75 

:i% 
0.641 
5.088 

5.00 5.25 5.50 
3.407 3,265 3,195 
23036 23.31 20.35 
0.892 0.932 0.960 
5.281 5.498 5.744 

7.50 
3.076 

:06i% 
7:686 

7.75 8.00 8.25 
3.074 3.071 3.067 
20.28 20.29 20.31 
1.000 1.000 1.000 
7.935 8.185 8.435 

(Ref ) :ll,l 

- - - - - - _ _ - - 

EL 11.491 3.00 3.25 9.674 

: 28.60 0.254 26.85 0.302 
PHS 4.125 4.229 

4.75 

&"Z 
0.?82 
5,136 

5.00 5.25 5.50 
3,592 3.386 3,261 
23x35 23.30 20.35 
0.844 0.897 0,940 
5.313 5,518 5.772 

7.50 
3.077 

'o"LiE 
7:686 

7.75 8.00 8.25 
3,074 3,071 3.067 
20.28 2Ot29 20.31 
1.000 1,000 1,000 
7.935 8.185 8.435 

(Ref. ) 'll,l 

_ _ _--_ _ -_- 
Ifi,“’ 12.202 3 00 10,251 3.25 

: 28.53 0.239 26.80 0,285 
PHS 4.156 4.259 

4*75 5.00 5.25 5,50 
3.963 3.663 3,434 3,286 
23,111 23,311 23,30 20.35 
0.762 0.827 0,884 0.932 
5,153 5.324 5.526 5.782 

7.50 7.75 8.00 8.25 
3.077 3.074 3.071 3.067 

i"!z 
20.28 20.29 20.31 

7:686 
0.999 1.000 1.000 
7.935 8.185 8.435 

(Ref. ) ,ll,7 

5.75 
3,146 

:Oi7354 
5:960 

8650 
3,072 

:“li% 
X:688 

3.50 
8.302 

Zi'iE 
4:329 

5.75 
3.189 

:"!136? 
5:974 

8.50 
3.072 

~0603~ 
8:688 

3.50 
8.777 

;'i!z 
41357 

5,75 
3.206 

i"&i 
5:979 

8.50 
3,072 

:"G 
81688 



CHROMATOCXAPHICDATA(1983) D63 

;5j P-HYyROXYIS$!U:YRIC tC;&(S) 

3.75 4.00 4,oo 4.25 
3,767 3,356 3.206 2.996 %2 
21881 21.22 18.57 18,34 16.16 
0.635 0,715 0.754 0.809 0,863 
4.180 4,338 4,423 4.561 4.735 

4.75 
2,671 

;"!I:: 
41939 

6800 6.25 6850 6.75 
2.458 2,450 2.437 2.434 :%2 
18,lO 18.10 25.02 25.01 2+,01 
0.994 0.997 0.998 0.999 0,999 
6.141 6,388 6.693 6.940 7.190 

8.75 9.00 9.25 
2.443 2.441 2.438 29%2 29'$8 
18,13 18.20 18930 2it20 23.67 
1~000 1,000 1.000 l*OOO 1.000 
8.888 9,139 9,390 9.690 9.944 

158 P-HY~ROXYPH$~Y~ACETI~ y;D 

10.00 

k4Z 
l.bOO 
10.203 

-CsH803 
152.15 

3.75 4.00 4,oo 4.25 4.50 
3,414 3,279 3.287 3.212 3.158 
25,23 24.36 21817 20.74 20.45 
0.892 0.930 0.935 0.957 0.974 
4.056 4,263 4.292 4.487 4.708 

4,75 
3,122 

$OG: 
41944 

6.00 6.25 6.50 6.75 7.00 
3.084 3.080 3.063 3.061 3,058 
20.37 20.36 29.07 29.06 29.06 
0,999 1,000 1,000 1.000 1.000 
6,186 6.435 6.753 7.002 7,252 

7,25 
3.055 
29,05 

17:!E 

8,75 9,oo 9.25 9.50 9.75 
3.081 3,078 3.073 3.060 3.054 
20,114 20.53 20.71 27.05 27.88 
1,000 1,000 1.000 1.000 1.000 
8,939 9.190 9.443 9,759 10,018 

159 HYD~qXYTRIM::H:LACET14C8$$ID 

10.00 

k"% 
l.bOO 
10.284 

mC;H1003 
118.13 

3,75 4.00 4.00 4,25 4.50 
7.749 6.503 5,543 4,986 4.422 
22.52 21898 19.06 18.91 18.77 
0.324 0.388 0.460 0.513 0.580 
4.522 4.641 4.767 4.857 4,974 

4,75 
3.902 

i"&r? 
51120 

6.00 6.25 6.50 6.75 7.00 
2,735 2.687 2.643 2.629 2.619 
18s74 18,74 26.17 26,16 26.16 
0.958 0.975 0.988 0,993 0,996 
6.184 6,416 6.729 6.966 7,211 

7.25 
2.612 

i?G 
7:459 

8.75 9.00 9.25 9.50 9.75 10,oo 
2,625 2.622 2.619 2.611 2.607 2,601 
18,79 18.86 18.98 24.28 24.83 25,91 
1.000 1.000 1.000 1.000 1.000 1,000 
8,903 9.154 9.406 9,710 9.966 10,226 

- - 
iiH803 
104,ll 

(Ref. 

- - _ _ 

(Ref. 

4.75 

Zi'% 
0.692 
5.183 

(Ref, 13 

_ _ _ 

KL 
: 
PHS 

-3.00 3.25 
4.162 3.835 
31.17 28,110 
0,727 0.791 
3.566 3.718 

5,oo 

:j"z2 
o.!l92 
5.219 

7-75 

:bO!: 
;@ 

) . 11 

5.25 5.50 
3.078 3.094 
23.38 2Os40 
0.995 0.997 
5.465 5.692 

8.00 8.25 
3,082 3.079 
20.34 20335 
1.000 1.000 
8.186 8.436 

1 2 

EL 
i 
PHS 

5,oo 
3.393 

20% 
51336 

7.75 

- - - - 
3.00 3.25 
5,585 4.824 
25.27 23.69 
0.424 0.493 
3.812 3.931 

5025 5,50 
2,509 2.489 
20.49 18.12 
0.969 0.982 
5.425 5.666 

8.00 8.25 
2.444 2,442 
18007 18.08 
1.000 1.000 
8.136 8,386 

.4 

3,oo 3.25 
12.834 10.722 
25.50 24.16 
0,194 0.233 
4.227 4.327 

5.25 5.50 
3,119 2.898 
21.30 18,76 
0,831 0,903 
5.521 5.794 

8300 8.25 
2.627 2,624 
18871 18173 
1.000 1.000 
8,151 8.401 

- _ 
-3:50 
4.252 

'02$ 
4:048 

8.50 

:s4:; 
1,boo 
8.638 

-3.50 
3.597 

'o"iz 
3:876 

5,75 
3.089 

?i"!z 
5:938 

8.50 
3.084 

:"G 
8:688 

- - 
-3:50 
9.134 

203z 
4:420 

5.75 

8,50 



D64 CHROMATOGRAPHIC DATA (198 ‘3) 

_ _-__ _ __ _ _____ -- ---- --_-_ 
160 Z-HY;ROXYVA;:R;C ACID "I:"e%' tiF' 3.00 3x25 3,50 

3.886 5.414 4.702 4.168 

: 26.05 0.455 24034 0,526 23.18 0.595 
PHS 3.782 3,903 4,024 

:'::7 $%O %2 %:6 ;'%8 %:3 %4 :%O :':592 :':?9 ?;:2 
2i.31 2i.69 li(.95 li,69 li,50 16.36 2i,O4 2tl,97 26.93 lk,46 18.45 
0,669 0.748 0.781 0,833 0.883 0,925 0,930 0,957 0.974 0,985 0,991 
4.161 4,325 4.403 4,548 4.728 4.937 4,976 5,195 5.430 5.669 5.904 

;'$l ;'::4 !$l ?75;8 
11, 44 li.44 2+,62 25.62 

:%6 
2<,61 

;:%3 :%3 
16040 

:%2 
lk.40 

%O ;:;;7 ?::tl 
25.61 18,41 18.42 18644 

0,495 0.997 0.999 0,999 1.000 1.000 1.000 1.000 1.000 1,000 1~000 
6,148 6,395 6.702 6,950 7,199 7,449 7,644 7,894 8.144 8.394 8,646 

;';29 29+97 29'::4 29':$6 $:253 :'$08 
(Ref.1 3 

li.48 16.54 li.66 2j,77 24.28 2<,27 
1.000 1.000 1.000 1,000 1.000 1,000 
8.896 9,147 9,399 9.701 9,956 10.215 

161 4-HY~ROXYVA;$R;C ACID y#3 9:' 3.00 3.25 3.50 
4,699 10.690 8.968 7.674 

: 0.227 25808 0.271 23.75 22.83 0,317 
PHS 4.146 4.248 4,344 

m7 K?l?9 
li,78 

%9 5';657 

2i.13 
%8 
2i.60 16,62 

%9 
lit47 

2.4724 
ii.36 

$$2 
2i.01 

;$7 
26.95 

25$s58 
26892 

25*;!7 
lb,46 18.45 

0 373 
4:450 

0.443 0.514 0.570 0,639 0.718 0,744 0,810 0.870 0.926 0.951 
4,574 4.695 4.791 4.916 5.071 5.130 5,294 5.490 5.757 5,947 

$!+5 
18 44 

26% 
16,44 

$';:9 
2+,,2 

?::9 
25.62 

:.:?2 

0 $70 
2+,61 

;:;;6 ::::5 27::?3 28:%0 :::?8 ;::% 
25.61 18.40 18.40 18,41 18.42 18.44 

0,982 0,991 0.995 0.997 0.998 0.999 0.999 1,000 1.000 1.000 

61168 6.405 6.715 6.955 7,202 7.450 7,646 7.895 8,144 8.394 8.646 

;';;9 ;'!;7 ?25:4 ;':k!6 ;':;3 :'j!! 
(Ref.) : 3 

li.48 li,54 li.66 2j.77 24.28 2+,27 
1,000 1,000 1.000 1.000 1,000 1.000 
8,896 9.147 9.399 9.701 9.956 10.215 

______~_____________~__--_-----------~-- 
162 HYP~~HOSPHO@U; ACID (S) H3P02 EL 3.00 3525 3.50 

1.230 66.00 1.798 1,791 1,787 

: 23.64 0,990 21813 0.994 19.61 0.996 
PHS 3,192 3.409 3.629 

3.75 
1 784 

%2 %7 ::%l 5,50 5.75 
1,786 1.786 

li 68 
0 i98 

li,12 16.32 

%6 

lb.01 

:%5 

16.83 

4%4 %3 ?%2 

15.73 17862 17.57 17,54 15079 15.78 

31860 
0.999 0.999 0.999 1,000 1.000 1,000 1,000 1,000 1.000 1,000 

4,100 4,104 4.339 4.582 4.829 4.845 5.093 5,343 5,580 5.829 

6.00 1785 
15 78 

?:;4 
15.78 

!'::l 6 75 
26.83 

1'780 :%O 7.25 
2b.83 26.83 

1,779 ::%6 ;::586 
20.83 15-75 15.75 15.76 15.76 

1 boo 1,000 1.000 1.000 1.000 lsOOO 1,000 1.000 1,000 1,000 

l"b& 

6:079 6,329 6,613 6,863 7.113 7.363 7.579 7.829 8.079 8,329 81580 

8,75 
1.785 

:%4 

lj.83 

4%3 

lj.89 

%O 

14.38 

?::9 :%? (Ref,) : 11 , 4 

15,79 14.62 20.04 
1.000 1,000 1.000 1.000 1,000 1.000 
8.830 9,080 9.331 9.610 9,862 10,116 

_-_-- _ - - _ _ __ _ _ _ _ _ _ _ __ _ ~__ _--- --____-__-- 



CHROMATOGRAPHICDATA(l983) D65 

- - - - - - - - 
163 '0"'; ACID 

_ _ _ _ 

42.0 0.770 
-Hi02 
159,91 

3-25 

8.25 
1,926 

:%06 
81342 

_ - _ _ 
3,50 
1.924 

2a"!i:: 
3:647 

5.75 

8050 

3,75 4.00 
1.923 1.922 
19,41 18.81 
0.999 1.000 
3.876 4.116 

6.00 6.25 
1.927 1.926 
16.28 16,28 
1.000 1.000 
6.092 6.342 

8.75 9.00 
1.927 1,926 
16.29 16.33 
1.000 1.000 
8.843 9.094 

-- -_-- - - 
164 IODOICETIC 

4.00 

k928! 
l.bOO 
4.119 

6.50 6.75 
1.922 1.921 

I'& 
6:631 

I'& 
6:881 

9.25 

kg:: 
l.bOO 
9.344 

;2c!? 

9.50 
1.921 
20.20 
1.000 
9 628 

3.174 

4.50 
1.927 

YG 
4:595 

7.00 

h"?! 
l.bOO 
7.130 

9.75 
1.920 
20347 

M!? 

4.75 

&"s? 
1.600 
4.861 

7.50 
1.929 

:%?I: 
7:592 

(Ref. 

3.00 
2.782 

i2tz: 
31471 

5.25 

8.00 
1.923 

:?!I% 
8:091 

3.25 

8.25 

5.00 
1.938 
18.19 

?199! 

3.75 4,oo 4,oo 
2,195 2,089 2.081 
19.31 18.77 16.76 
0.869 0.914 0.921 
3.959 4.163 4.204 

6.00 6.25 
1.924 1.922 
16.26 16.26 
0,999 0.999 
6.092 6,342 

6.50 6.75 
1.918 1.917 

%A 
6:631 

:'G 
6'880 

8.75 9,oo 
1.922 1.921 
16.28 16.32 
1.000 1.000 
8.843 9.093 

9.25 

:kq% 
l.bOO 
9 344 

WY 
165 IM~OBENZ( 

9.50 

h":: 
1.~00 
9.628 

3,851 

7.00 
1,916 

%G 
7:130 

4.75 

:kqz! 
0.481 
4.853 

7.25 

h"% 
Lb00 
7.380 

4.75 

:iqz 
0,482 
4,875 

(Ref. 1 : 1 

9:’ 
: 
PHS 

3.00 
5.129 

z54z 
3:762 

5.25 

8.00 
2.452 

:8dl! 
8:137 

3.25 

5.75 
2.472 

108bG 
5:896 

8325 8.50 

3.75 4.00 
3.539 3.188 
21.87 21.27 
0,679 0.757 
4.146 4.311 

6.00 6.25 
2.462 2.455 
18.13 18.12 
0.995 0.997 
6.141 6.388 

8.75 9.00 
2.451 2.449 
18.16 18.22 
1.000 1.000 
8.889 9,140 

4.00 

Log: 
O.iS9 
4.388 

6.50 

9.25 

4.25 

6.75 
2,441 

~'&?I~ 
6:941 

4.50 
2.742 
18,19 

ti:% 

7.00 

9<75 

4.75 
2.627 

'o"G 
41928 

7,25 

k430; 
l.bOO 
7,440 

10.00 

224% 
1.000 

10.204 

4,75 

wt 
0.434 
4.965 

7.50 
2,455 

'1"cG 
7:637 

(Ref. 1.3, 



D66 CHROMATOGRAPHIC DATA (1983) 

___---_---- 
166 o-I~~OBENZO;; tCID 

2,863 
C7H5102 
348.02 

4.75 
2.464 

3o"il:26 
4 919 

5.25 
2.447 

'o"z: 
5:410 

8.00 

(Ref. ) 3, 1 

3.25 
2.835 

'o"&! 
3:m3 

5,50 

8.25 

c?":: 
1,600 
8.387 

3.50 
2.703 

$'iz 
31778 

5.75 
2.455 

'o"iz 
51888 

8.50 
2.453 

:%z 
8:639 

3.75 4,oo 4,oo 
2,607 2,540 2.548 
22.04 21,32 18.80 
0.933 0.959 0.961 
3.973 4.191 4,213 

6,OO 6.25 is,50 
2.452 2.450 2,441 
18.13 18.12 25.06 
1,000 1.000 1.000 
6.137 6.387 6.691 

8.75 9.00 9.25 
2.451 2.449 2.446 
18616 18.22 18.33 
1,000 1.000 1.000 
8.889 9.140 9.391 

167 D-I~!~OBENZO$ t$CID 

4 50 4.75 
&"cy $4;; 

o.il"s5 o.i92 
4.651 4.892 

7.00 7.25 
2.438 2.436 
25.05 25,05 
1,000 i.000 
7,190 7,440 

9.75 10.00 
2.436 2,432 
23.72 24.62 
1,000 1,000 
9.945 10.204 

SF’ 
_ _ _ _ 
3.00 
5.432 

6'4% 
31795 

5.25 

&'ii 
0.471 
5.424 

8.00 
2.452 

:80ii 
8:137 

3.25 
4.702 

i?'dF 
3:915 

5.50 

8.25 

C7H5102 
248.02 

: 
PHS 

3.75 4.00 4.00 
3.692 3.301 3.166 
21.85 21,26 18.61 
0.650 0.730 0.766 
4.169 4.329 4,411 

6.00 6.25 6,50 
2,464 2,457 2.444 
18.13 18.12 25.06 
0,994 0,997 0.998 
6,141 6.389 6.693 

Pi; ? 

Vi.16 

9.00 2,449 2,446 9,25 

18.22 18.33 
1,000 1.000 1.000 
8.889 9,140 9.391 

4825 

6,75 
2,441 

i'L% 
6:941 

9.50 

4.638 

4,50 4,75 
2.792 2,660 
18,18 X06 
0,872 0,917 
4 729 4,935 

7.00 7.25 
2 439 2.436 
25.05 25,05 
0.999 1.000 
7,190 7 440 

9.75 10,oo 

;3bJ$ 2.436 
2.432 
+62 

9:945 18:~804 

C4H7102 
214.00 

4.75 5.00 
2.640 2.561 

20°& 
4:974 

'o"z; 
5:191 

(Ref. i '3, 

5.75 

'1i4z 
0.490 
5.898 

8.50 
2.453 

i86:z 
8:639 

1 

3.25 3.50 
8.039 6.892 

i'ii? 
41214 

ii'% 
4:310 

168 4-I(JyGBUTYR;i ;ClG -3700 
9.566 

204i!s8 
4:111 

4,50 4-75 
3,553 3.189 
?7,90 17280 
0,658 0,735 
4,889 5.047 

7.00 L25 

5.50 5,75 
2,545 2.484 
17 88 17.87 
0.932 0.955 
5,737 5.930 

8.25 8.50 
2.375 2.378 
17.84 17.86 
1,300 1.000 
8,381 8,632 

3.75 4,oo 4.00 
5.893 5,000 4.364 
21,34 20.84 18.19 
0.389 0,460 0.532 
4.417 4.542 4,665 

6,OO 6.25 6.50 
2,440 2,411 2.385 
17.86 17,86 24859 
0.973 0,984 0,992 
6.153 6,391 6,696 

4>25 

6 75 
2.376 

'04z 
6:938 

(Ref,l 3 



CHROMATOGRAPHlCDATA(1983) 

____________~~___~__ 
169 m-I~ljOPHENY~LJ&TIC ACID 

4,159 
C8H7102 
262.05 

D6 

3.75 4,oo 4.00 
4,138 3,627 3.386 
21.46 20.92 18.30 
0.562 0.643 0.694 
4.238 4.384 4.482 

6.00 6.25 
2.405 2.394 ?;iO 
17.89 17488 24.63 
0,991 0,995 0.997 
6.139 6.384 6.688 

4.25 4.50 4.75 
3.133 2,901 2,713 
18.10 17.94 

;';:9 

0,752 
17882 

0,814 
2b,33 

0,872 
4,607 

0,883 
4.766 4,957 5.001 

6.75 7.00 
2.376 2.373 
24863 

:'::O 
24.63 24.62 

27 :807 

0.998 0.999 
lj,85 

1,000 
6.935 7,183 

1.000 
7,433 7,632 

9>50 9.75 
2.372 

10,oo 
2.369 2,366 

(Ref 

22.85 23029 
1,000 

24.13 
1.000 1.000 

9,683 9.937 10.196 

ii,“’ 3.00 6.334 5.418 3.25 

: 0.364 24.62 23.19 
:':,o, 

0.426 
2j,21 

PHS 3,891 
0.490 

4,004 4.114 

5300 5.25 2,565 2,486 
20,26 20,22 

:':!O 
lj.91 

:$3 

0,923 0,953 
5.203 5.428 

0,973 
lj,90 
0.984 

5.676 5,900 

7,75 8.00 
2,386 2,384 
17,85 17.86 

%2 

1,000 1.000 
lj.87 

%,"5 
17.89 

7.881 L?.131 
1.000 1.000 
8.381 8.633 

.2,1 8,75 
2,383 ?% ?::9 
17.92 lj.98 18.08 
1,000 1,000 1,000 
8,883 9,134 9,385 

170 oMI~OPHENY;$C;TIC 

3,75 4.00 
3,835 3,395 %j 
21,49 20,93 li.33 
0.608 0,689 0.733 
4.198 4.351 4.442 

MiO 26% 26';:s 
17.89 li,SS 24.63 
0.993 0.996 0.998 
6,137 6,384 6,687 

8.75 9.00 
2.383 2,381 $::9 
17.92 17.98 18.08 
1.000 1.000 1.000 
8.883 9.134 9.385 

------- - __ _ _ 
171 R-I~ljOPHENY~~C~TlC 

3.75 4,oo 4.00 
4.190 3,666 3,415 
21.46 20.92 18.30 
0,555 0.636 0.688 
4,244 4.390 4.489 

6.00 6025 
2.406 2.395 26'%0 
17.89 17.88 24.63 
0,990 0.994 0.997 
6.139 6.385 6.688 

es75 9,oo 
2.383 2.381 ?::9 
17.92 17.98 li.08 
1.000 1.000 1.000 
8.%3 9.134 9,385 

ACID 
4,038 

C8H7102 
262305 EL 3.00 5,758 3825 4,954 

: 24.77 0.401 
?Zo 

23.28 25.26 

PHS 3,838 
0,467 0.534 
3.954 4.069 

4.25 4.50 
2.994 

4.75 
2.796 2.641 

18812 17.94 
ks7156 

0.789 17.82 0,846 20,33 
:'!202 :%O 
2iI.27 2i1.22 

5$5 
li 

5'::4 
91 li 90 

4.575 
0.897 

4.742 
0.905 

4.942 
4.983 

0.940 0.964 
5,193 5,422 

0,$79 
5,666 

5:896 0 $87 

6375 7.00 
2.375 2.373 
24.63 

::%O 
24.63 0.999 24.62 

::$7 27'%6 !%4 
lj.85 li.86 

28*$2 
0,999 17.85 

!':085 

6.934 

1.000 

7.183 

1.000 

7.433 7,632 1,000 1,000 7.881 8,131 

li l.bOO 87 li 600 89 

8.381 1 8:633 

9,50 9,75 
2,372 

22.85 

2.369 

23,29 
:"i:: 

(Ret,) 2,1 

1.000 
24.13 

1.000 
9.683 

1.000 
9.937 10.196 

ACID 
4.178 

C8H7102 
262.05 {FL 3.00 3.25 6.432 5.497 

: 
t:903 

23817 2i.20 

PHS 

0.358 24859 
0,420 

3.900 
0.483 

4.012 4.121 

4.25 4.50 4,75 
3.157 2.919 2,726 18.10 17894 %O :+2 
0.746 

17.82 
0,809 

2Os33 
0,868 

2b.26 
0,879 

2hs22 :'::l 

0,921 

li :':!2 li :$5 

4,612 4.770 4.959 5.004 0.951 
5,205 5.429 

0.672 91 

5.677 

483 90 
51900 0 

6.75 7.00 
2.376 

7,25 
2,373 

24.63 
2.370 

24.63 
::% 

24.62 
:':56 

17685 li.85 
:%4 % 28'%5 

0.998 0,999 0.999 1,000 lj.86 
1.000 

lj.87 li 
6,935 7.183 7.433 7.632 1.000 

89 

7,881 
1.000 

8.131 8.381 
1 8:633 600 

9.50 9.75 2.372 lO#OO 2.369 (Ref,) 2.366 2 , 1 

22.85 23829 
1.000 

24.13 
1,000 1.000 

3.683 9.937 10,196 



D68 CHROMATOGRAPHIC DATA (1983) 

_ _ _ - _ - - _________~___-__________________ 
172 3-IffOPROPICN$I; ACID 

a?"8' iiF' 
3.00 3,25 3.50 

4.056 5.531 4.750 4,164 

zt 
23>74 22.38 21844 
0,391 0.457 0,523 

PHS 3,839 3,954 4.067 

3.75 4.00 4,oo 4,25 4.50 4.75 4,75 5,oo 5,25 5,50 5,75 
3.665 3,236 3.048 2.834 2,642 2.490 2.465 2,373 2.311 2,284 2,263 
20.73 20.21 17.76 17.57 17,41 17.29 19,65 19.58 19.55 17.37 17.36 
0.596 0.677 0,724 0.780 0.839 0.891 0 900 0.936 0.961 0.978 0.987 
4.194 4.345 4,441 4.571 4,736 4,933 4.974 5.181 5,410 5.656 5.884 

6,OO 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
2,249 2.241 2.229 2,226 2.224 2.221 2.236 2.235 2.233 2.231 2,234 
17.36 17.35 23.68 23.67 23.67 23.66 17232 17x32 17.33 17.34 17.35 
0,992 0.996 0.998 0.999 0.999 1.000 1.000 1.000 1.000 1,000 1.000 
6.125 6,371 6.671 6.918 7.167 7,416 7.619 7.869 8.119 8.369 8.620 

8.75 9.00 9.25 9.50 9,75 lo,00 
2,233 2.231 2.229 2.223 2.221 2.218 
17.38 17,43 17.52 21,96 22.34 23.06 
1,000 1.000 1.000 1.000 1.000 1 000 
8,870 9,121 9.372 9.665 9.919 10,176 

Ref.) : 3 

173 55IODOVALER;; $CID C5H9102 
-1 4.770 228.03 

3.75 4.00 
6,955 5,862 
22.12 21.59 
0.351 0.418 
4.479 4.601 

6.00 6.25 
2.627 2.588 
l&,44 18,114 
0.965 0.979 
6.172 6.407 

8.75 9.00 
2.539 2.537 
18.48 18,511 
1,000 1.000 
8,896 9,147 

174 ISOBYTYRIC 

3,75 4.00 
7,130 5.984 
21.30 20,82 
0,320 0.383 
4.510 4,628 

6300 6.25 
2,479 2.435 
17.86 17.26 
0.957 0.974 
6.166 6.397 

8.75 9.00 
2.376 2.374 
17.89 17.95 
1.000 1.000 
8.883 9.133 

EL 11.429 3.00 3.25 9.570 3.50 8.173 

: 25.02 0 212 23.71 0.253 22.81 0.297 
DHS 4.180 4,280 4,375 

4.00 4.25 4.50 4.75 4.75 5.00 5.25 5.50 5.75 
5,048 4.556 4,059 3.607 3.465 3.175 2.943 2.765 2.686 
18.77 18,61 18.47 l&,36 21.00 20395 20.92 18.46 18.45 
0,490 0.544 0.613 0.692 0.721 0.789 0.853 0,916 0.943 
4.725 4,818 4.939 5,090 5.150 5.309 5,500 5.771 5.955 

6,50 6,75 7,oo 7,25 7.50 7.75 8.00 8.25 8.50 
2.553 2.541 2,533 2,527 2.546 2.543 2,541 2.538 2.541 
25.62 25.62 25.61 25,61 18.40 18.40 18,41 18.42 18.44 
0.990 0.994 0.997 0.998 0.999 0,999 1.000 1.000 1.000 
6.717 6.956 7,202 7,450 7.646 7,895 8.144 8.394 8,646 

9.25 9.50 9.75 10.00 (Ref.) 3 
2.534 2.526 2.523 2.518 
18.66 23.77 24.28 25.27 
1.000 1.000 1.000 1.000 
9.399 9.701 9.956 10.215 

ACID %!% ii!" 3,oo 3.25 3.50 
34,4 4.860 11,795 9.857 8.402 

: 23892 0.192 22.74 0.230 21.93 0,271 
PM 4.217 4.316 4.409 

4.00 4.25 4,50 4.75 4.75 5.00 5.25 5.50 5.75 
5.054 4.552 4.040 3.564 3,401 3.095 2,842 2.629 2.545 
18.16 18.02 17.90 17,80 20,27 20.22 20.19 17,88 17,87 
0.458 0.509 0,576 0.655 0,687 0,757 0.826 0.901 0.931 
4,759 4.847 4,962 5,106 5,169 5,320 5.502 5.781 5.955 

6.50 6.75 7.00 7.25 7,50 7.75 8800 8.25 8.50 
2,396 2.383 2.374 2.367 2.382 2.380 2.378 2,375 2.378 
24.59 24.58 24.58 24,57 17.82 17.83 17.83 17.84 17286 
0.987 0.992 0,996 0.998 0.998 0.999 1,000 1,000 1,000 
6.705 6.941 7,186 7.433 7,633 7.882 8,131 8.381 8.632 

9.25 9.50 9.75 10,oo (Ref,) : 3 , 7 
2.372 2.365 2,362 2.358 
18.06 22.80 23.24 24.08 
1.000 1.000 1.000 lmOOO 
9,385 9.682 9.936 10,195 



CHROMATOGRAPHlCDATA(1983) D69 

_ _ - _ _ _ _ 
175 ISCK;PROIC $1; 

3s75 4.00 4,oo 
7.839 6,585 5,646 
22097 22041 19,40 
0.332 0,397 0,467 
4.519 4,639 4,761 

6000 6.25 6,50 
2.824 2.777 2,733 
19.07 19.06 26.75 
0.960 0.976 0,988 
6.189 6,422 6,737 

8075 9.00 9.25 
2.717 2.714 2.710 
19.12 19.19 19.32 
1,000 1.000 1.000 
8.911 9.162 9.413 

176 ISOCjTRIC ACID 
29.0 

-2 
-3 m! 

3.75 4.00 4,oo 
2,698 2,432 2,364 
27059 28,03 25333 
1,082 1.218 1.269 
4.030 4.222 4,291 

6000 6825 El,50 
1,449 1,400 1,344 
36.24 37.83 49.70 
2,461 2.610 2.756 
6.076 6.313 6.597 

8.75 9,oo 9.25 
1.298 1,296 1,294 
41.65 41871 41881 
2.998 2.999 2.999 
8.792 9.042 9.292 

_- __--- _ --- 
177 ISOPHTHALIC2;C;D 

I; 53:o 

1,012 1.183 1.265 
4,099 4.263 4.342 

6.00 
1.692 %3 ?56067 
30.39 36.44 34.85 
1,977 1,987 1.993 
6,079 6.326 6.607 

8.75 
1,676 %4 %:2 
30,511 36.60 3b.70 
2,000 2.000 2,000 
8,824 9.074 9.325 

C6H1202 3.00 3.25 3.50 
4,845 116.16 9:' 12.968 10,838 9,236 

: 26810 0.199 24.69 0,238 23.72 0,281 
PHS 4,222 4,322 4,416 

4.25 4.50 4,75 4,75 5,oo 5025 5.50 5.75 
5.080 4.508 3,984 3,812 3,475 3.202 2,987 2,895 
19.24 19.09 18398 21880 21.75 21.71 19.09 19.08 
0,521 0,589 0.669 0,700 0,770 0,838 0,906 0.936 
4-853 4,972 5.119 5,182 5,337 5,524 5,795 5,975 

6875 7.00 7.25 7.50 7.75 8.00 8825 8850 
2.719 2.709 2.702 2,724 2.721 2.718 2,715 2,719 
26074 26.74 26,73 19803 19.03 19804 19.05 19.07 
0,993 0.996 0.998 0,999 0.999 1,000 1.000 1.000 
6.975 7,220 7.468 7,660 7.909 8,158 8.408 8,660 

9,50 9,75 10,oo (Ref.) : 3 , 1 
2.701 2.697 2.691 
24.83 25.43 26462 
1.000 1.000 1,000 
9.720 9,976 10,238 

C6H807 3.00 3.25 3.50 
3.250 192,13 EL 3,728 3,316 2.989 

'$:% t 
filis 

0.761 30,79 28.83 0.862 27884 0,965 
3.559 3,707 3,858 

24'!;8 ?%4 :%4 4'78% ??52 ?26;2 ?;0s3 ?:;5 
2kr16 2j.21 2h38 3i,88 3j,O7 34838 3juO2 3hc56 
1.399 1,545 1.699 1,720 1.860 1,999 2.167 2.308 
4,465 4,661 4,875 4,908 5.122 5.351 5.627 5,846 

zoso ?'Z7 !"Gti (Ref.) : 12 , 4 

44.10 46.42 56.02 
3.000 3.000 3,000 
9,553 9,803 10.054 _ _ __--- - _ ---~ - 

3.720 WE 9!' ;%!1 E7 E9 
4,600 : 3i,55 3b.03 24.28 

0,625 0.741 0.866 
PHS 3.712 3.835 3.959 

4.25 
2,261 ;%O ::;53 %2 ::%O :%9 :::!7 :::;6 
f74J; :'+;g 28.56 32.09 32.63 33,03 30,16 30.30 

1,694 1.711 1.811 1.884 1,933 1.960 
4:490 41670 4,877 4.908 5.123 5.354 5.604 5,836 

7,75 8,OO 8.25 8.50 

:6% :b% :b% :t:: 
2.000 2.000 2.000 2.000 
7.823 8,073 8.323 8.574 

(Ref,) : 12 , 7 



D70 CHROMATOGRAPHICDATA(1983: 

;78 -o+~PROPYL;;N;OIC ACID 
3.635 

- ----_--- 

EEo2 KF' 
3,oo 

3.25 5.753 
: 32.26 0.570 

5,118 t'56!2 
29.66 2j.90 

PHS 
0.643 

3.730 
0.711 

3.862 3,997 

3.75 4.00 
4.251 3.939 34%3 26.61 %1 25073 ?:%6 22.18 
0.779 

21.78 
0,844 21.49 0.858 0.899 

2i.30 %2 
0.934 

24.87 ?::3 

0,960 

24777 ?$Y 

0,963 

21.70 :'::5 2i ;*$14 ;'37:2 

4.152 4,335 4.384 4,553 
4.754 4.979 

O-978 
5.018 

0,987 
5.251 

492 45 

5.493 
0 5:720 

2i $96 43 
0 
5:961 

6.00 6.25 6.50 
3.383 3.375 3,352 

!%9 
:$6 

:%2 36.90 
7.50 7 75 8.00 

21.41 21.40 30593 30,92 
30.91 

3,381 3.379 3.375 ?%8 0.998 0.999 
6.208 

0.999 1.000 
6.457 

1.000 21237 
6.779 7.029 1.000 

21837 
2i !?%1 

7.278 7.528 
lsOOO 1,000 

21.38 

7,707 
1.000 

7,957 

boo 40 
1 81457 

2i boo 44 
1 

8.207 8:710 
8c75 9.00 9.25 
3.374 3,370 3.364 %6 ;':;9 :O+;: 

(Ref.) 11 , 1 

21v50 21<62 21.83 2i.87 24.94 32'19 
1.000 1.000 1.000 1.000 1.000 l,bOO 
8,961 9,212 9.465 9 790 10.050 10.320 
-_------_------__-___-________ 

;79 p~IS~PROPYL~;N$O:C ACID 
4.354 4%%"' 91' 

3.00 3.25 3.50 
9.836 8.376 7.267 

: 
30.93 28.84 27,42 

PHS 
0.327 0.386 0.446 
4.020 4.130 4,236 

3.75 4,oo 4.00 4.25 6,310 5,476 5.108 4.683 
26.36 25.59 

:::89 
21.94 21.67 

;:;;6 
0.516 0,598 21.44 0 647 0.708 21,29 34'8723 24.82 
4.357 4,499 

0.776 
4.588 

0.842 35.60904 2&74 :'::b 24x69 2i ;':& :$8 2i 
4.709 0,857 4.862 

5,047 
0.904 

5.098 
0.940 

5.296 

0.465 44 

5.518 

0,479 42 

5,757 5.978 

6.00 6.25 6.50 6.75 3.415 3.394 
21.41 

3.361 3.354 
21.40 

;'!:9 
30,93 0.987 30.92 0.993 36>91 

:'::3 
36.90 

:'%2 
0,997 2i.37 

:'::9 e 3'376 00 ; $2 @8 

6,216 

0.998 0.999 2i.37 2i.38 

6,460 6.784 
0,999 

7.030 7.279 1,000 1.000 7,528 7,707 1.000 7 957 

l.bOO 2i 40 2i (100 44 

8,207 8.457 1 8:710 
8x75 9.00 9.25 9,50 1 3.374 3,370 3.364 3.346 ?'::9 

+"k! (Ref.) : 11 , 1 
21.50 21.62 21.83 
1.000 

28.87 
1,000 1 000 

24-94 3i,l9 
1 000 1.000 

8.961 9.212 
1.000 

9.465 9.790 10.050 10,320 

180 ISOPROPYLMA:;N;C ACID 1; 52.0 2.943 5,879 4EE4 E!' 
3.00 
3.901 3.25 3.658 

: 0.807 32a50 
3.50 3.480 

0.863 29.47 27.49 

PHS 3.519 
0.909 

3,682 3.851 

3.75 4.00 4.00 4,25 4.50 3.337 3.218 3,226 3.127 3 012 
26,19 25.48 

%:6 
22.21 22.08 25.97 

;';?l ?60!4 

0.950 
22 33 26.57 

0.987 0,992 1.025 
27.60 %5 2g.84 ?;:l 23.43 ;'$9 26.29 

4.043 1,067 1.125 4,257 4.287 4.492 1.138 1.221 4.718 4.952 1.328 1.505 
4,998 5.225 5.450 

l.ElO 
5.757 5,938 

6.00 6,25 6.50 6.75 1,962 1.869 1.781 1.747 :'?53 29.06 29c67 39.70 39.93 4bmO7 1':;7 $6.14 :':;5 

1.716 1.809 1.894 

36.65 :'::Q 36 6i; !%5 3b.70 ?:?2 

1.933 1.960 

36.72 

1,977 

36.75 ?:?4 

6.142 6,363 1,986 1,992 6.663 6.882 7 118 7 362 1.996 1.997 1.999 7 584 7,829 8.078 
8.327 8.578 

8.75 9.00 9,25 9 50 9.75 10.00 
1.712 1.709 

'Ref.) 12 2 
1.707 1,696 1.692 :,689 

, 

30,79 3Os84 30 95 37.54 37.33 38 67 
1.999 2.000 2 000 2,000 2 000 2,000 
8.828 9 078 9.328 9,604 9,856 10.109 



CHROMATOGRAPHIC DATA (1983) 
D71 

181 ISOy;LERIC $;llj 
w!?s* FiEL 

3.00 3.25 3,50 4,780 11.600 9.710 8,291 

: 
25.12 23,80 22,90 
0.210 0.251 0,295 

PHS 4.185 4.286 4,380 
3.75 4,oo 4,oo 4.25 4,50 4.75 4,75 5.00 5.25 5.50 5.75 7.053 5,942 5,112 4,612 4.107 3,647 3.501 3,206 2.969 2,787 2,707 
22.20 21.67 18083 18867 18.53 18.42 21808 21,03 20,99 18.52 18.51 
0.348 0,415 0,487 0.541 0,610 0.689 0,718 0,787 0,851 0,915 0.942 
4.484 4,605 4,729 4,823 4.943 5.093 5.154 5.313 5.503 5.773 5.957 

6.00 6.25 6.50 6,75 7,oo 7325 7-50 7,75 8,OO 8,25 8.50 2,646 2.606 2.570 2.558 2,549 2.544 2,562 2.560 2.557 2.555 2,558 
18,50 18849 25373 25.72 25172 25171 18.46 18.46 18.47 18.48 18,50 
0.964 0,979 0.990 0.994 0,997 0,998 0.999 0.999 1,000 1,000 1,000 
6,174 6,408 6,719 6.958 7.204 7,452 7.647 7.896 8.146 8.395 8,647 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.1 : 3 , 1 
2,556 2,554 2.551 2.543 2.539 2,534 
18,54 18660 18.72 23387 24,39 25539 
1.000 l*OOO 1,000 1.000 1.000 1,000 
8.898 9,149 9,400 9.703 9.958 10.218 

-________~~__________~~__----_-_---~-- 
_ - 

182 ITACONIC ACID 

1: %:8 
3,815 wz 9:' 

3.00 3,25 3.50 
5.643 4,892 4,317 

5.449 
: 

29841 27848 26.26 
0,509 0,589 0.670 

PHS 3,771 3.895 4.020 

3.75 4.00 4.00 4x25 4,50 4.75 4.75 5.00 5.25 5.50 5,75 3,820 3,385 3,230 2,959 2,690 2.434 2.377 2.170 1.989 1.827 1.747 
25,52 25.25 22833 22.63 23.28 24826 27,71 28.80 29889 28812 28s66 
0.761 0.864 0.915 1,003 1,111 1.237 1.267 1,397 1,536 1.702 1,788 
4,161 4,329 4,412 4,563 4.745 4,947 4,996 5,195 5.406 5.691 5,881 

ysg4 f$o ;$$o M4 :+;4 m7 :%5 x:2 MO W8 ~~:080 
2i,09 24,39 3i.42 38,51 36.56 3k.58 24.78 24.79 24881 24.82 24884 
1861 1,914 1,954 1,972 1,984 1,991 1,995 1.997 1,998 1,999 1,999 
61097 6.331 6,616 6,851 7,094 7.341 7.567 7.815 8.065 8,314 8,565 

8a75 w7 m5 x5 
1,579 
29,87 2i.92 36401 36.07 

x3 

36.40 

i"Fz (Ref.) 12 , 2 

3i,O3 
2,000 2,000 2.000 2.000 2~000 2,000 
8,815 9,065 9,315 9.587 9.838 10.091 _ _-_____ ________~_---~------------- 

183 Z-KETOGLUTA;;C6ACID C5H605 
1: 59:o :s% , 146310 

P,"' :+$9 
23.86 

m5 

: 
25-63 

z43 
24,40 

0.849 0.916 0.980 
PHS 3.418 3.590 3.768 

:':;7 ;%I ;*;032 %:;6 ::26:4 ::%2 ::::8 
2j 93 
1 648 

24,19 2i.77 2j.59 
?:!2 
23.74 

%3 :';:2 :?S 
25,02 2i,13 24.28 30.23 28.22 28.60 

1.364 1,497 1.517 1.642 1.754 1.850 1.904 
3:967 

1.130 1.152 1,247 
4.184 4,235 4.438 4.652 4,874 4,908 5.123 5.350 5.613 5.832 

1 942 1,994 1,997 
61067 

1,966 1,982 1,990 
6,311 6,588 6,832 7.079 7.328 7,557 7,806 8,056 8.306 8.556 

8475 
1 492 

:'%0 

24,32 

?+588 

24,40 

:'%O 

3$,11 

::::S ??I$? (Ref,) : 10 

2!l 27 35.41 35.97 
2 do0 2,000 2,000 2.000 2.000 2.000 
8:806 9.057 9.307 9.576 9.827 10.078 ._. ____--~--- _ _ _ - _ _ _ - _ _ - - - _ - - - - - - - - - 



D72 CHROMATOGRAPHIC DATA (1983) 

_ _____~~_-~---- ~---~~~---~~-----~----_ 
184 LACT:C ACID (S) C3H603 DHL 3.00 3.25 3.50 

3685 3.860 90,08 RE 4.778 4.146 3.673 

: 24301 0.455 22.53 0.526 21.53 0.595 
DHS 3.754 3.876 3,996 

3.75 4.00 4.00 4.25 4.50 4,75 4 75 5 00 5.25 5.50 5.75 
3.276 2.943 2.830 2.659 2.513 2.403 2,388 2.323 2.281 2.267 2.253 
20.77 20.22 17.80 17.58 17.41 17.29 19.65 19 59 19.55 17,37 17.36 
0,669 0,747 0.782 0.834 0.884 0.925 0.930 0 957 0.974 0.985 0,991 
4,134 4.297 4,379 4.524 4,703 4,913 4 949 5.167 5.402 5.644 5.879 

#3 ;';;7 ;'25& $':255 ;+;3 ;';?I ;';95 ;$4 ;$3 :';?1 ;$$4 
17.35 lj.35 2j.68 23.67 2i.67 2i L66 lj.32 lj.32 lis33 lj.34 lj.35 
0.995 0,997 0.999 0.999 1,000 1,000 1,000 1.000 1.000 1.000 1.000 
6.123 6.370 6.669 6.917 7,167 7,416 7.619 7,869 8.119 8.369 8.620 

8.75 9.00 9.25 9.50 9.75 10,oo !Ref 1 3 , 1 
2,233 2.231 2.229 2.223 2.221 2.218 
17.38 17.43 17.52 21.96 22.34 23.06 
1,000 1,000 1,000 1,000 1.000 1.000 
8,870 9.121 9.372 9.665 9 919 10 176 

____~____~-__---_~--_-~---~~-- 
185 LAURi?LSULFO;;CgACID C12H2603S 9:" 3.00 3.25 3,50 

1.000 250,40 3.641 3.637 3.635 

: 36.88 0.997 32.73 0.998 30.07 0.999 
PHS 3.439 3,634 3.830 

3.75 4.00 4.00 4.25 4.50 4,75 4,75 5.00 5,25 5.50 5.75 
3,633 3.631 3,660 3,658 3.656 3.652 3,642 3,638 3.634 3.665 3.662 
28,30 27.19 23.48 22.90 22,53 22,32 26.19 26 07 25.99 22.47 22.45 
0,999 1.000 1.000 1.000 1,000 1,000 1,000 1.000 1.000 1.000 1,000 
4.043 4.273 4.278 4.497 4.732 4.976 5.013 5.259 5,507 5.729 5.977 

6.00 6025 6,50 6.75 7.00 7.25 7.50 7,75 8.00 8.25 8.50 
3,658 3.654 3.629 3,626 3.623 3.619 3.665 3.663 3.659 3.655 3.662 
22.43 22.42 32.74 32.73 32,71 32,70 22.38 22.39 22.40 22.42 22.47 
1.000 1.000 1.000 1.000 1.000 1,000 1,000 1.000 1,000 1.000 1.000 
6.226 6,475 6,802 7.052 7.302 7.551 7,726 7.976 8.226 8.476 8.730 

8.75 9.00 9.25 9,50 9,75 10.00 (Ref.) 2 , 12 
3.657 3.652 3.646 3.624 3,614 3,600 
22.54 22,68 22.93 30.68 32,02 X99 
1.000 1,000 1,000 1.000 1.000 1,000 
8.981 9,233 9.486 9,818 10.081 10.357 

186 LENJINIC AClD 
33.4 

~~_-___--.-- 
3,oo 3.25 3.50 

4.602 $pe; “RgL 9.495 7.988 6,855 

: 24.60 0.247 0.294 23.30 22.40 0.344 
PHS 4.097 4.200 4.298 

3.75 4,oo 4.00 
5.870 4.991 4.391 
21.71 21.20 18.47 
0.403 0,476 0.546 
4.406 4,533 4.652 

6.00 6.25 6.50 
2.511 2.484 2,458 
18.13 18.12 25.06 
0.975 0,986 0.993 
6.157 6.396 6.703 

4.25 3,987 ;:%6 ;':;9 c %2 ;'iiS :'::2 
18.31 18.17 18.OE 26.62 26.56 26.52 

:';?2 
li.15 

:'75;3 
li.14 

0.603 0.672 0,749 9.772 0.835 0,889 0.937 0.959 
4.?52 4,882 5,043 5,099 5 270 5.471 5,735 5,932 

;'i& 1'$3 :%9 ;'%6 ; ::4 28'%2 28'::O :'?!3 
2$.06 25.05 24.05 Ii,09 18.09 li.10 l&.11 Ii<13 
0.996 0,998 0 999 0 999 1 000 1,000 1,000 1.000 
6,945 7 192 7.441 7,638 7,887 8.137 8.387 3.639 

;';:l ;'&I "2 2'46 ;%9 t! 1536 :"h!i 
(Ret) 10.3 

1i.16 li,22 l&33 2i.25 2j.72 24862 
1.000 1.000 1.000 1,000 1.000 i.000 
8,889 9,140 9.391 9,691 9,945 10.204 

_ ___~_______~______~__~--~~--~--- 



CHROMATOGRAPHIC DATA (1983) D73 

___---_--------- _ - - - - - - - 
187 MALEJC ACID X% %' 3.00 3.25 3.50 

~Z k% 

: 

2,037 24.74 2,005 22.20 20.64 1.984 

0.960 0,976 0.987 
PHS 3.246 3.452 3.662 

3.75 4,oo 
1.969 1.957 
19,69 19,17 
0,996 1.005 
3.886 4.123 

6.00 6.25 
1,624 1.557 
23,77 25,22 
1.514 1.643 
6,108 6,336 

8,75 9.00 
1,405 1,403 
28,65 28.70 
1,998 1,999 
8,798 9.048 

188 MALI; ACID 

-2 

3.75 4.00 
2,777 2.508 
24,35 24.53 
0,921 1.034 
4.050 4.236 

6.00 6.25 
1.530 1,512 
28.85 29.02 
1,937 1.963 
6,069 6.312 

8,75 9.00 
1,492 1.490 
29,27 29#32 
2.000 2.000 
8.806 9.057 

4.00 1964 
lj.16 

%;3 
16.96 

%!9 
lb,99 

%g 
lj.26 

%& ?!;4 
14.45 26,07 

?%7 
2i,O7 

?:065 
26.73 

%6 
22.21 

1.005 1,015 1.029 1,052 1.055 1.094 1.157 1.275 
4,132 4,362 4.604 4.851 4,875 5,121 5.368 5.671 ;a;%~ 

:%4 1"*5:2 :'%7 :'%l :?S :a;152 ~%S !:%5 
8.50 

34.13 34.95 35.54 3+,91 26.34 28346 28.53 28,58 ;k:! 
1 783 
6:637 

1,856 1,910 1.947 1.968 1.982 1.990 1.994 1.997 
6,850 7.081 7.323 7.557 7,801 8.049 8.298 8.548 

9% 19%4 %2 :"G (Ref.1 10 , 1 

2i3,78 34.15 34.42 34.91 
1,999 2.000 2.000 2.000 
9,298 9,564 9.815 10.066 

_ _______ _ _ _ _ _ _ ~_ _ _ -_ _ _- -__ _ 
C4H605 

KL 
3.00 3.25 3.50 

35% ;:k% 134.09 

: 

3.897 27,43 3.436 25,72 24,76 3.082 

0.640 0.730 0.821 
PHS 3.610 3.748 3.889 

;%O 
2i 12 

%7 %& %6 %8 :'?!5 

1 681 
2i,Xl 23.82 2j.01 2i,16 2$,26 

:%9 ::%5 ::;27 
30.19 28.20 28,58 

41311 
1.188 1.317 1.459 1,482 1.613 1,732 1.838 1.895 
4,481 4,676 4.887 4.924 5.133 5.355 5.621 5.836 

:'$8 :%O %S ;'h:! (Ref.) 10 , 7 

2'$.40 35811 3!%41 3j.97 
2,000 2.000 2.000 2.000 
9,307 9,576 9.827 10.078 

189 MALFtjIC ACIWS) C3H404 3.00 3.25 3.50 

-2 6710 
2.847 104.06 

P,EL 
2.489 2.317 2.195 

5.696 : 24.10 22,12 20.87 
0.795 0.856 0.907 

PHS 3.384 3.554 3 730 

3.75 42'::8 ;%6 
2 102 
26,ll 14.78 lj.73 

%l 

li,83 

%"lO 

li.29 

%6 %:4 ::%7 5,25 5.50 5.75 
1.640 1.528 1.464 

19.16 21-57 22889 24s44 24,18 25.23 
0 951 0.992 0.998 1,037 1.087 1.157 1.168 1,264 1.386 1.563 1.671 
3:928 4,148 4,182 4,394 4.625 4.864 4.897 5.129 5.362 5.664 5.860 

:'$g !'::7 %O !'::4 :%3 ::;:6 :%6 17%4 ?%2 :%O !%l 
26.13 26.81 34.51 34.78 34-96 35.05 2?,83 27.87 2?,89 2j.91 23.93 
1 772 1,853 1.917 1.949 1.970 1,983 1,990 1,994 1.997 1.998 1.999 
6:076 6,308 6,588 6.816 7,058 7.304 7,541 7,788 8.038 8.287 8.538 

(Ret ) : 10 , 1 



D74 CHROMATOGRAPHIC DATA (1983) 

-----_--------------------------________ 

190 MANI):LIC ACID C8H803 oHL 3,oo 3.25 
28.3 3.411 

3.50 
152,15 RE 4.483 4,041 3.715 

: 29.55 0.637 27,15 0.709 25,53 0.773 
pHS 3.626 3.767 3.912 

3.75 4.00 4.00 4,25 4.50 4,75 4.75 5.00 5.25 3.454 3,253 3.241 3.130 3.047 2,991 2.981 2,949 2.928 ;% 
24.36 23.56 20.50 20313 

;';:O 
19387 19.70 22.80 22,70 22.65 16.82 

0.834 0.887 0.897 0.930 
14.80 

0.956 0.973 0.975 0.986 0.992 0.995 
4.079 4.273 4.315 

0.997 
4,496 4,708 4.938 4.973 5,210 5.454 5.683 5.927 

6.00 6,25 6.50 6375 7.00 7.25 7,50 7.75 8.00 8.25 8.50 
2.925 2.920 2.904 2.902 2.900 2.897 2.925 2.923 2.921 2.918 2.923 
19.79 19.79 28.05 28.04 28.03 28.02 19.75 19.75 19.76 19.78 19,80 
0.998 0.999 1.000 1.000 1.000 1 000 1,000 1,000 1.000 1.000 1.000 
6.175 6.424 6.738 6.987 7.237 7,487 7.674 7.924 E.174 8.424 8.676 

8.75 9.00 9.25 9.50 9,75 10,oo 
2.920 2,917 2.913 2.901 2,896 2,889 
19,85 19 94 20.09 26 06 26.78 28.24 
1.000 1.000 1,000 1 000 1.000 1.000 
8,927 9.178 9.430 9.742 10.000 10.263 

Ref.) : 11 , 7 

lgl MES-:S) 28.0 

3.75 4.00 4.00 4.25 4.50 
29,119 23.671 17.940 15.770 13.471 
23,94 23.39 20.11 19398 19.86 
0.094 0.116 0,155 0,177 0.207 
5.101 5.201 5.343 5.410 5,495 

6.00 6.25 6.50 6.75 7,oo 
4.177 3.799 3.323 3.200 3,099 
19.90 19,90 28.21 28.21 28.22 
0.695 0.767 0.878 0.913 0.944 
6.422 6.580 6.921 7.083 7,285 

;*g7 ;'g2 ;*$j7 

14397 2iI.06 26822 
0.999 0,999 1,000 
8.930 9.181 9.433 

- - -_- ------ 
192 MESA;ONIC ACID 

-2 ;::t 

9.50 9.75 
2.934 2.929 
26.26 27301 
1.000 1.000 
9,746 10.003 

3,098 
4.750 

3.75 4.00 4.00 4,25 4,50 
2.704 2.453 2,392 2,206 2.031 
27.76 28.05 25826 25,94 26,76 
1.099 1.220 1.264 1.380 1,510 
4.022 4.221 4.288 4.466 4.663 

6.00 6.25 6.50 6875 7<00 
1.602 1,590 1.573 1.569 1.565 
29.68 29.75 38.63 38.64 38.63 
1.967 1.981 1.990 1,994 1.997 
6.072 6.318 6.596 6.842 7,091 

8.75 9.00 9.25 9.50 9.75 
1.578 1.577 1.575 1.565 1,563 
29.87 29.92 30.02 36.07 36.40 
2.000 2.000 2.000 2,000 2.000 
8.815 9 065 9 315 9,587 9.838 

6.095 
C6H13NO4S- 
195,23 

;HS 

4,75 4.75 5.00 
11.209 9,832 8.414 
19.77 22.74 22.70 
0,250 0,286 0.335 
5.598 5.678 5.776 

7.25 7,50 7 75 
3,028 3.021 2.993 
28322 19.87 19.87 
0.966 0,978 0.987 
7 511 7,711 7.940 

10,oo (Ref.) 11 

Gig:: 
1.600 

2-(N-Morahc 

10.268 acid 

-~$j); 
i!' 

: 
PHS 

4,75 4.75 5.00 
1,884 1.861 1.759 
27,57 30.94 31.56 
1.640 1.657 1.762 
4.876 4,909 5.123 

7.25 7.50 7.75 
1.562 1.582 1.581 
38.62 29.80 29.81 
1.998 1.999 1.999 
7 340 7.565 7.814 

10,oo (Ref.) 12 

ii5i! 
2,boo 

10.091 

5.25 
7 069 

i24z 
5:897 

8.00 
2.975 

i"i@ 
8:182 

I 9 

lllno)et 

3.00 
3.61'2 
31.58 

!:% 

8.00 
1,579 
29.81 

'8:::: 

I 2 

3.25 3.50 
41.949 35.109 
25.62 24,68 
0.065 0.078 
4.929 5.012 

5.50 5,75 
4.950 4.581 
19.91 19.90 
0.584 0.632 
6.212 6.300 

8.25 8,50 
2.963 2.963 
19.89 19.92 
0,996 0,998 
8.429 8.681 

.hane sulfonlc 

- - _ - - _ 
3.25 3.50 
3.257 2.968 
29.33 28.16 
0,902 0.995 
3.682 3,843 

5,50 5,75 
1.647 1,620 
29.40 29.57 
1.910 1.945 
5.607 5,833 

8.25 8.50 
1.577 1,580 
29.82 29.84 
2.000 2,000 
8.314 8 565 



CHROMATOGRAPHIC DATA (1983) D75 

_ _ _ - - - _ _ - - ____----- 

193 MES(IIARTARK2A;ID 
3,222 

-2 60:6 4.815 

C4H606 
150,09 

__--------- 

9:’ 3.00 
3.392 

: i"i% 
PtlS 3,531 

4,75 5.00 5,25 
1,723 1,626 1,555 
29.16 29.97 30360 
1.614 1.728 1.822 
4.898 5,110 5.338 

3.25 
3 029 

F&Z 
3:6X0 

3.75 4soo 4.00 4025 4.50 
2,491 2,261 2,201 2.035 1.878 
25.32 25,71 23,32 24.10 25,09 
1,040 1,162 1.208 1.325 1.459 
4.009 4.205 4,275 4,453 4.651 

4.75 5.50 
1.517 

:8iz? 
5:598 

6.00 6.25 6.50 6.75 7.00 
1,472 1,461 1.446 1.442 1.438 
28,74 28.83 37.00 37,02 37.02 
1.961 1,978 1.988 1.993 1.996 
6,060 6.306 6.579 6,825 7,073 

7325 7.50 7,75 8.00 
1.452 1.451 1,449 
28.91 28,92 28.93 
1.999 1.999 2.000 
7.552 7,802 8,052 

8325 8.50 

8,75 9.00 9,25 9.50 9.75 
1.449 1.448 1,446 1,438 1,436 
28,98 29,02 29.11 34.64 34.93 
2,000 2.000 2.000 2,000 2.000 
8,802 9.052 9.303 9,570 9.821 

10.00 

13i4z 
2,boo 

10.072 

(Ret,) 12 , 7 

194 METH;CRYLIC&D 
4.483 

C4H602 
86.09 

_ _ _ - - 

9:’ 3.00 
7.858 

: i'Z! 
PHS 4:033 

_ - - 
3425 
6.634 

202j% 
4:137 

5.50 

3,50 
5.716 
21,22 

ii:::5 

3.75 4.00 4,oo 4b25 4,50 
4.918 4.208 3,738 3.411 3.089 
20.59 20.12 17.64 17.49 17.36 
0.438 0.513 0.583 0,640 0,709 
4.347 4,478 4.597 4.701 4.835 

4.75 

:i"i: 
O.j82 
5.002 

4.75 5.00 5.25 
2,739 2,561 2,427 
19.58 19,52 19.49 
0.802 0,859 0.908 
5.055 5,232 5.439 

6.00 6.25 6.50 6,75 7,oo 7.25 7-50 7.75 8.00 
2.263 2.243 2.224 2.218 2.214 2.210 2,224 2,222 2.221 
17.31 17.31 23.59 23.59 23.59 23,58 17.27 17.28 17.28 
0.980 0,988 0.994 0.997 0.998 0.999 0.999 1.000 1,000 
6.134 6.375 6.676 6.919 7.166 7,415 7.619 7.868 8,118 

8875 9.00 9.25 9.50 9.75 
2,220 2.218 2.216 2.211 2.208 
17.33 17,39 17.48 21.89 22.26 
1,000 1.000 1.000 1.000 1.000 
8.869 9,120 9.371 9.664 9.918 

(Ref.1 : 10 

195 METHYXYACET;; $CID 
3,570 1;’ 3.00 

3.934 

: $"i% 
PHS 31637 

4,75 5.00 5.25 
2.315 2.277 2.254 
19,65 19.59 19.55 
0.961 0.977 0.987 
4.923 5.154 5.395 

3,75 4.00 4.00 4,25 4.50 
2.863 2.642 2.597 2.480 2.387 
20,83 20.24 17.86 17.60 17041 
0.769 0.836 0,855 0,896 0.932 
4,059 4.241 4.303 4.469 4.669 

6.00 6.25 6,50 6.75 7.00 
2.238 2.234 2.226 2,224 2.223 
17.35 17.35 23.68 23,67 23.67 
0.997 0.999 0.999 1,000 1.000 
6.121 6.369 6.668 6.917 7.166 

8,75 9.00 9.25 9.50 9,75 
2.233 2.231 2.229 2.223 2.221 
17.38 17.43 17.52 21.96 22834 
1,000 1.000 1.000 1.000 1.000 
8.870 9.121 9.372 9,665 9 919 

__ _ _ ___ 

4.75 
2.323 

h'!i% 
4:893 

7-25 
2.221 

:'G 
7:416 

10.00 

&'kG" 
l.ilOO 

10.176 

7.50 7.75 8.00 
2.235 2.234 2.233 
17.32 17.32 17.33 
1.000 1.000 1.000 
7.619 7,869 8.119 

(Ref.) : 3 , 7 

8.25 

3.25 

h4:t 
0.630 
3,770 

5.50 

:i2;: 
0,492 
5.633 

8.25 
2,231 

i76Z 
8:369 

8.50 
2.221 

:7603i 
8:619 



D76 CHROMATOGRAPHIC DATA (1983) 

___------------------------------------- 
196 m-MEIHOXYBEygO;C ACID C8H803 91' 3,oo 3.25 3,50 

4.088 152,15 7,060 6,077 5.335 
t 28.31 26,42 25813 
L 0.399 0,465 0.531 
oHS 3,885 4.001 4.115 

3.75 4,oo 4.00 4.25 4,50 4>75 4.75 5.00 5.25 5,50 5.75 
4,701 4,159 3,961 3,682 3,433 3.240 3.205 3.088 3,011 2,986 2.959 
24,17 23.48 20.33 20.06 19,85 19,70 22.77 22,69 22.64 19.82 19.80 
0,605 0.687 0.727 0.784 0.843 0.895 0.904 0.939 0,963 0.978 0.987 
4,245 4,398 4.482 4,615 4,784 4.9P4 5,028 5,239 5,469 5,707 5,937 

6800 6.25 6.50 6.75 7.00 7.25 7,50 7.75 8.00 8.25 8.50 
2,941 2,929 2,909 2.905 2,901 2.898 2.925 2.923 2,921 2.918 2.923 
19,79 19.79 28.05 28.04 28,03 28sO2 19.75 19375 19.76 19.78 19.80 
0,993 0,996 0.998 0.999 0.999 1.000 1.000 1.000 1,000 1,000 1,000 
6,179 6,426 6.741 6,988 7,237 7,487 7,674 7,924 8.174 8.424 8.676 

( Ref.) : 11 , 1 8875 9,oo 9.25 9,50 9.75 10.00 
2.920 2.917 2,913 2,901 2.896 2,889 
19.85 19,94 20.09 26.06 26.78 28.24 
1,000 1.000 1.000 1,000 1.000 1~000 
8,927 9.178 9,430 9.742 10.000 10,263 

K’ 3.00 7.093 3.25 6.103 3.50 5,356 
t 28830 26.41 25.13 
L 0 397 0.463 0.529 
&is 3,888 4.003 4,117 

197 o-ME:HOXYBEP&O;C ACID 
4.094 

C8H803 
152.15 

?::8 f+3 ?@l %O %:!9 %4 %8 ;';;l ??I153 ?;!6 ?;:9 
24,17 2?,48 26.32 2b,O6 14.85 14,70 2i.77 2i.69 2i,64 lb.82 14.80 
0,603 0.684 0.725 0,783 0.842 0.894 0,903 0.938 0,963 0.978 0.987 
4,246 4.400 4.483 4.617 4.785 4,984 5.029 5.240 5.470 5.708 5.938 

26'& 
14.79 

26$9 
14079 

26%9 
26.05 

26';:5 
2i.04 

;%l 
26.03 

:%8 
26.02 

27'%5 
1$,75 

:';:3 
14.75 

28% 
14.76 

k29:8 
14.78 

28%3 
li,SO 

0.993 0,996 0.998 0.999 0,999 1.000 1.000 1,000 1.000 1.000 1.000 
6,179 6,426 6.741 6,988 7.237 7.487 7,674 7.924 8,174 8,424 8.676 

28';:O 

14885 

%?7 

14094 

%:3 

26009 

#l 

26.06 

29%6 

26.78 

:'i!; (Ref,) : 11 , 1 

2i,24 
1.000 1,000 1,000 1.000 1.000 1,000 
8.927 9,178 9.430 9.742 10.000 10.263 _________________------------------ 

198 p-M~;HOXYBE~t'lO;C ACID C8H803 9P' 3,oo 3,25 3.50 
4.471 152>15 9,253 7,823 6,745 

t 26,64 25,07 24,Ol 
z 0,284 0.337 0,392 
OHS 4.048 4,154 4.256 

3,75 5.810 ;';:5 
2i.60 

:%l 
14.58 

t'::, 
14.38 

;'??d 
14.21 

%3 
23.20 lh,OS 

?$;4 
2i.95 

?10:8 
2i.89 

25'29:7 
2i.85 

:%O 
14019 

;%9 
14,18 

0,456 0.534 0.596 0,656 0.725 0.797 0.816 0.872 0,917 0.952 0.970 
4,369 4,503 4.610 4,719 4.859 5.032 5.085 5,269 5.480 5.733 5,942 

26'?!3 
14,17 

;%O 
le.17 

26%4 
26.93 

%7 
26,93 

;':!2 
26.92 

27'27:7 
2k,91 

;'% 
14013 

:%9 
14813 

k%6 
14,14 

28'::4 
14.15 

28%7 
lG.18 

0,982 0,990 0,995 0.997 0,998 0.999 0.999 1.000 1.000 1.000 1,000 
6,174 6,416 6.729 6.973 7,221 7,470 7.661 7.911 8.160 8.410 8.663 

8875 9.00 9.25 9,50 9.75 10.00 (Ref.) : 2 , 1 
2,745 2,742 2.739 2.729 2.725 2.719 
19,22 19.30 19.43 25500 25.62 26.84 
1,000 1,000 1.000 1.000 1,000 1.000 
8.913 9.164 9.416 9.723 9.980 10.242 

---------- ____________________-_-_------ 



CHROMATOGRAPHICD ATA(1983) D77 

199 P-ME;HOXYPH;;Y$ACE 
"L%" EL 3.00 8,480 3.25 7.200 3,50 6.235 

: 26.96 0.314 25.33 0.371 24.21 0.429 
PHS 3.999 4.108 4.213 

4.75 4.75 5,oo 5t25 5.50 5,75 
3.312 3.249 3.074 2.948 2.884 2.841 
19<18 22.10 22.03 21.98 19030 19,28 
0.829 0.845 0,895 0.934 0.962 0.976 
5.013 5.064 5.256 5.473 5.721 5,938 

7.25 7.50 7,7i 8,OO 8.25 8,50 
2,756 2.780 2.778 2.776 2.773 2.777 
27.10 19.23 19024 19.24 19.26 19428 
0,999 1.000 1.000 1.000 1.000 1.000 
7.473 7,663 7.913 8.163 8.413 8.665 

:"i@ (Ref.) . 2 , 7 

:h; 

lo:245 

-4&Qy;4 P,"' 3.00 3.954 3.743 3.25 3,50 3.593 

: 33.511 0.831 30.28 0 e79 28.13 0.917 
PHS 3.514 3.680 3,853 

4,7i 4,75 5.00 5.25 5.50 5.75 
3.221 3,201 3,103 2.965 2.745 2.566 
21,97 25.57 26,03 26.81 25.10 26.23 
1.036 1.041 1.076 1.129 1,240 1,336 
4,960 5.001 5.241 5.480 5.796 5,994 

7.25 7,50 7.75 8.00 8.25 8,50 
1.821 1,825 1.809 1,799 1.791 1,792 
40077 31.00 31.10 31.16 31.21 31,25 
1.928 1.956 1,974 1,985 1.992 1.995 
7.382 7.605 7,842 8.087 2.335 8.586 

:OiK 
(Ref.) 2 

34.61 
2.000 
10.119 

3,75 4.00 4.00 4.25 4.50 
5,402 4,671 4,293 3.934 3,595 
23.37 22.75 19,71 19.50 19,32 
0,497 0.578 0.635 0.694 0.762 
4,330 4,469 4.570 4.685 4.833 

6800 6,25 6,50 6.75 7.00 
2,812 2.793 2,770 2.764 2,760 
19827 19027 27.12 27.11 27.11 
0,986 0.992 0,996 0,998 0,999 
6.173 6.417 6.730 6.976 7,224 

8.75 9.00 9.25 
2.774 2.772 2.768 
19.33 19.40 19.54 
1.000 1.000 1.000 
8.915 9,166 9.418 

-- ---_ __ _ __ _ 
200 METHYLETHYLygL;NIC 

1; 50:o 

9.50 9,75 
2.758 2.753 
25.18 25.81 
1.000 1,000 
9.727 9.983 

ACID 

m! 

3.75 4.00 4.00 4,25 4.50 
3,479 3.393 3.411 3.352 3.292 
26.66 25876 22.34 21,96 21.83 
0,949 0.974 0.976 0.994 1.013 
4,048 4,265 4,285 4.492 4.721 

6.00 6.25 6.50 6.75 7.00 
2.380 2,207 2.001 1,925 1.864 
27.40 28.50 39,61 40.12 40652 
1.451 1.576 1,743 1.819 1.882 
6.199 6,412 6,740 6,930 7.148 

8.75 9.00 9,25 
1.788 1,785 1.782 
31.30 31.36 31,118 
1,997 1.998 1,999 
8.835 9,085 9.335 

-- __ __ __ _ ___ 
201 METHYLMALON;; $CID 

1; 58:5 

9,50 9.75 
1,769 1.766 
38.37 38.80 
2,000 2.000 
9,614 9.866 

3,75 4.00 4.00 4.25 4.50 
3,010 2,871 2,866 2,758 2.636 
24.28 23.72 20.84 20,82 21,18 
0,928 0.975 0,983 1.024 1.075 
4.024 4.234 4.273 4.474 4.696 

6.00 6.25 6.50 6.75 7.00 
1.698 1,626 1,559 1.533 1,514 
27.87 28.41 37.24 37.43 37.55 
1.748 1,833 1.907 1.942 1.966 
6.116 6.339 6.632 6.852 7,089 

8875 9.00 9,25 
1,506 1,504 1,502 
29.36 29.41 29.50 
1.999 2.000 2.000 
8.808 9.058 9.308 

--_-_ - -__ __ _ 

9.50 9.75 
1.494 1.491 
35.26 35857 
2.000 2.000 
9,578 9,829 

C4H604 
118.09 

K' 3.00 3.25 3.50 
3.665 3.384 3.177 

t 29.59 27-03 25.36 
i 0,757 3.822 0.877 
SHS 3.518 3 675 3.839 

4.75 4.75 5-00 5.25 5.50 St75 
2.491 2.459 2.293 2.114 1.901 1,793 
21.92 25.13 26.22 27,48 26.38 27.17 
1,142 1.157 1,248 1.362 1.545 1,647 
4.929 4.974 5.197 5,421 5.730 5.911 

7,25 7.50 7.75 8.00 8.25 8,50 
1.502 1.515 1.511 1.508 1.506 1.507 
37362 29.25 29.28 29529 29.31 29.33 
1.980 1.988 1.993 1 996 1.998 1.999 
7.334 7,563 7.810 8.058 8,308 8.558 

:04E (Ref,) : 2 , 1 

36.14 
2.000 

10.080 
_____________________ 



D78 CHROMATOGRAPHIC DATA (1983) 

- - - _ - --_-__- __--___-- - - - _ - - ____ _ _ _ _ _ _ _ _ _ 
202 METH;LSJLFO~;C6ACID CH403S 

91' 
3.00 3.25 3.50 

-2.000 96810 1.584 1.584 1.584 
t x2,29 19,92 18.52 

iHS 
1.000 1.000 1,000 
3,145 3.371 3,598 

:':54 ?%3 ?&7 i!'%7 ?%6 :'::S %5 ?%5 :'%4 ?& 1'%7 
lj.67 lj.17 lcia57 lj.29 1~~13 li.04 16372 16.68 16,65 l!k,iO ltJ*O9 
1,000 1,000 1,000 1.000 1,000 1,000 1,000 1,000 1,000 1,000 1.000 
3,834 4,077 4,079 4,317 4,562 4,810 4.823 5,072 5.321 5,561 5.811 

:'"5:7 :.:'86 !'55{4 ;'75584 :%3 :':583 ?J& ?75587 !%7 ?%6 !i% 
I$,09 1$,09 14.58 14.58 14.58 14.58 l$,OS 15.06 li.06 1<,07 It*08 
1,000 1,000 1.000 1.000 1,000 1,000 1.000 1,000 1,000 1,000 1.000 
6,060 6,310 6,587 6,837 7.087 7,337 7.560 7.810 8,060 8.310 8,561 

?';:7 :'::6 19':;5 :%4 

lii,O9 15.12 15017 Xi,26 

?%3 i"i% (Ref,) 2 , 12 

lis45 16.78 
1.000 1,000 1.000 1.000 1,000 1.000 
8.811 9.061 9.312 9.584 9,836 10,089 __-_---__-___---- ___ ___ _- ------------ 

203 2-N~~HTALEN~~U~FONICoA~~~ ClOH803S 9:' 3.00 3,25 3.50 
208.23 2,614 2,613 2,613 

t 29.64 26335 24.30 
z 0,999 1.000 1.000 
CPS 3,318 3,523 3.730 

3,75 4.00 4.00 
2.612 2.611 2,626 
22,99 22018 19.51 
1,000 1,000 1.000 
3.951 4,186 4.190 

6800 6.25 6.50 
2,625 2.623 2.612 
18.74 18874 26017 
1,000 1.000 1.000 
6.151 6.400 6.708 

8.75 9.00 9.25 
2,625 2.622 2.619 
18,79 18086 18.98 
1.000 1,000 1.000 
8,903 9.154 9,406 

204 NICOiINIC ACID 
34.6 

-1 -3486 

3,75 4.00 4,oo 
6,856 5.763 4,887 
21.38 20.84 18.16 
0.331 0.395 0,471 
4,497 4,614 4.743 

6.00 6.25 6850 
2,456 2.415 2,379 
17.81 17.81 24.49 
0.960 0.976 0,988 
6,162 6,394 6.702 

;';:2 29'%0 x7 
17.84 lj.90 16.00 
1.000 1~000 1,000 
8,882 9.132 9.383 

1,000 1,000 1.000 1.000 1.000 1,000 1.000 1.000 
6.958 7,208 7.458 7,651 7.901 8.151 8,401 8,653 

9.50 9.75 10,oo (Ref.) : 10 , 2 
2.610 2.607 2,601 
24.28 24,83 25091 
1.000 1.000 1.000 
9.710 9.966 10.226 
_ ___________--_------ _ --_ _. 

C6H5N02 
2,070 123.11 %' 1?%7 ?Z& ?& 
4.819 t 24-32 2+.01 2i.10 

$S 0,200 4.216 0,239 4.309 0.280 4.398 

:'$S %O ;';:8 %S %8 :%l ?55906 %7 
li,Ol lj,87 lj.76 26821 2iI,16 26.12 li,83 l?s82 
0,523 0,590 0,669 0.700 0.770 0,837 0,907 0.936 
4,832 4,948 5.094 5.156 5.309 5.495 5.771 5.949 

;$j7 :'!:9 :';:3 :%8 :'::5 !%3 ~%l :';!;I 
24,49 24.49 24,48 ljs77 1?,7g 17.78 lj.79 liu8l 
0,993 0.996 0,998 0.999 0.999 1.000 1.000 1,000 
6,939 7,184 7,432 7.632 7.880 8.130 8.380 8.631 

( 9.50 9.75 10,oo 
2,351 2,348 2.344 
22.72 23.15 23.97 
1,000 1.000 1.000 
9,680 9.935 10.193 

_ _ _ -- 

Ref.) 10 

______ _-------- 



CHROMATOGRAPHIC DATA (1983) D79 

- - - _ - - ______-_-- ___-__--__ 
205 NITR:C ACID HN03 

74.1 -1,370 63.01 

:GL ;1E9 ?i% E9 E9 %29 5% 
I<,03 14,69 G,,z G-43 I?,32 lj,26 14.39 
1.000 1,000 1.000 1,000 1,000 1,000 1.000 
3.761 4.010 4.010 4.259 4.508 4.758 4,759 

1"%9 %ii9 xi9 %9 x9 :*'0;9 :z9 
li.29 li,29 lb,31 16.31 lb.31 16.31 Ii,,, 
1,000 1,000 1,000 1,000 1,000 1.000 1.000 
6,008 6,258 6.511 6.761 7,011 7,261 7.507 

8.75 9,oo 9.25 9,50 9.75 10,oo (Ref. 
1.069 1,069 1,069 1.069 1.069 1.069 
13829 13.30 13.33 15838 15.47 15.63 
1.000 1,000 1.000 1.000 1.000 1.000 
8,758 9.008 9.258 9,511 9.761 lOsO 

_ _ _ __ _ -- ~_______~__ 
206 2-N!;RO-3-B;;M;BENZO;C4$$lD ",;","",;N"" 

23';:5 ;'& ;'!?9 %O 24';!6 ;%6 %1 
24,53 2j,65 2b.66 2b.20 14.92 16,711 2ia85 
0.972 0.983 0.984 0.990 0,994 0,997 0.997 
3.996 4,222 4.234 4,450 4.684 4.927 4.958 

$?:!2 $'"9:9 :??4 26';:3 :%I :'%;7 :%6 
Ii,83 14.83 2i.12 2i.11 2islO 2ia.09 14.79 
1.000 1,000 1.000 1,000 1.000 1.000 1.000 
6.175 6,424 6,738 6,988 7.238 7.488 7.674 

28'$1 ;';;8 ;+:4 ;'59:2 %7 ;"i!i 
(Ref. 

14.89 14-98 26.13 26,13 26.86 2i,33 
1.000 1.000 1.000 1.000 1,000 1,000 
8.928 9.179 9.431 9.744 10,001 10,265 

______---- _ --- __- __ 
107 3-,!I,,-2-B;;M;BENZO;C&ID ;$";E&NO" 

26';93 ;';:9 
14.83 14.83 

!%5 
26.12 

%:3 ;'"g?O :%8 :*i;!6 
2ii,ll 2i.10 2i,O9 14.79 

0.999 1,000 1.000 1.000 1,000 1.000 1.000 
6.175 6.424 6.739 6,988 7.238 7,488 7,674 

;‘::I ;%8 ;$:4 ;';:2 ;%7 :"i& 
(Ref. 

1$,89 li,98 26813 26.13 26.86 2in33 
1,000 1,000 1.000 1,000 1.000 la000 
8.928 9,179 9.431 9.744 10.001 10.265 

--------- -- ---_--- _ --- _ -_ 

ii!’ + 
z 
PHS 

3.00 
1.069 

:%;i 
31020 

_ - - 
3.25 3.50 

1,069 
15063 

::k% 

5.00 5.25 5.50 5.75 
1.069 1.069 1,069 1,069 

:4603: 
51009 

:"bio" 
51259 

:3b:: 
5:508 

:'6:0" 
51758 

8.00 

ho% 
l.bOO 
8.008 

8,25 
1,069 

i36% 
81258 

8.50 
1.069 
13.28 

::;;i 

,2 

5.00 
2.934 

202G 
51205 

7,75 

kg:; 
l.bOO 
7.924 

1 :3 

- - - _ 
3.00 
3.222 

?G" 1 
3:42i 

8.00 
2,932 
19.80 
1.000 
8.174 

5.25 

8,OO 
2.932 

:"tli: 
8:174 

5.50 
2,937 

8"G 
5:677 

8.25 8.50 

21igiz 
1.600 

kg;: 
1,boo 

8.425 8.677 

- - - 
3.25 
3,445 

2u'eE;i 
3:667 

3.50 
3,274 

205di 
31835 

5.50 
2.941 

h"G 
5:679 

5,75 
2.937 
19.84 

!k:;z 

8,25 8.50 

h9285 
l.bOO 

%"'g:: 
l.bOO 

8 425 8,677 



D80 CHROMATOGRAPHK 3 DATA(l983) 

-------_____.-----________ 
208 3-N!:RO-4-B;~M;BENZO;C#D C7H4BrN04 

246.02 EL 3.00 4,415 3.25 3,991 
t 29.70 27.25 
z 0,650 0.721 
ws 3.616 3.758 

5.00 5.25 5.50 
2.957 2.937 2.948 
22.75 22.70 19.86 
0.987 0.992 0.995 
5.210 5.454 5,683 

7.75 8.00 8.25 
2.934 2.932 2.929 
19.79 19.80 19.82 
1.000 1.000 1.000 
7.924 8.174 8,425 

3.50 

3.75 4.00 4.00 4325 4.50 4,75 4.75 
3,431 3.241 3.232 3.127 3.049 2.997 2.987 
24.42 23862 20,55 20.17 19.91 19.74 22.85 
0.843 0.894 0,903 0,934 0.959 0.975 0.977 
4,074 4.270 4,310 4,493 4.706 4,938 4,973 

6.00 6.25 6.50 6.75 7.00 7.25 7.50 
2,935 2.931 2,915 2.913 2.911 2.908 2.936 
19.83 19.83 28.12 28.11 28.10 28.09 19,79 
0.999 0.999 1.000 1.000 1.000 1.000 1.000 
6.175 6.425 6.739 6.988 7.238 7,488 7,675 

8.75 9.00 9.25 9.50 9.75 10,oo (Ref. 
2.931 2.928 2.924 2.912 2.907 2.899 
19,89 19.98 20.13 26.13 26.86 28.33 
1,000 1.000 1.000 1.000 1.000 1.000 
8.928 9,179 9.431 9.744 10.001 10.265 

209 2-N~~RO-3-Ctl10~OBENZ~I~g~ClD C7HLICINO4 
201,57 

3.75 4.00 4.00 4.25 4<50 4.75 4.75 
2.674 2.648 2.662 2.646 2,636 2.628 2.625 
22.97 22.17 19.49 19.08 18.82 18.67 21.45 
0.976 0,986 0.986 0.991 0.995 0.997 0.997 
3.965 4.194 4.204 4.423 4.659 4.903 4.931 

6000 6.25 6.50 6975 7,oo 7.25 7,50 
2.625 2.623 2.612 2.611 2,609 2.607 2.629 
18.74 18.74 26.17 26.16 26.16 26.15 18.70 
1.000 1,000 1.000 1 000 1.000 1.000 1.000 
6.151 6.401 6.708 6.958 7.208 7.458 7.651 

8.75 9.00 9.25 9.50 9.75 lO.00 (Ref. 
2.625 2.622 2.619 2.610 2.607 2.601 
18.79 18,86 18.98 24,28 24883 25.91 
1.000 1.000 1.000 1.000 1,000 1.000 
8.903 9.154 9,406 9,710 9.966 10.226 

210 3-N!;RO-4-C;&O$OBENZ;l$5$CID $;7$4;;N04 

3.75 4.00 4.00 4.25 4.50 4.75 4.75 
3.082 2.909 2.897 2,802 2.732 2,685 2.677 
22.86 22.14 19.39 19.05 18.81 18.67 21.45 
0.841 0.893 0.902 0.934 0.958 0,975 0,977 
4.048 4.244 4,286 4.470 4.683 4.915 4,946 

6.00 6.25 6.50 6.75 7.00 7,25 7,50 
2,629 2.625 2.613 2,612 2.609 2.607 2.629 
18.74 18.74 26.17 26.16 26,16 26.15 18870 
0.999 0.999 1.000 1.000 ?.OOO 1.000 1,000 
6.152 6.401 6.709 6.958 7.208 7.458 7.651 

9:’ 3.00 3.25 

t ; 
&9g ;;5;; 

ss 0.646 3.588 O:j18 3.731 

5.00 5.25 5.50 
2.650 2.633 2,640 
21.36 21.31 18.77 
0.987 0,992 0.995 
5.184 5.428 5,660 

7.75 8.00 8825 
2.627 2,626 2,623 
18.71 18.71 18.73 
1.000 1.000 1,000 
7.901 8.151 8,401 

13 8.75 9.00 9.25 9.50 9.75 10,oo (Ref : 
2,625 2.622 2.619 2,610 2.607 2.601 
18.79 18,86 18.98 24.28 24.83 25.91 
1,000 1.000 1.000 1.000 1.000 1.000 
8.903 9.154 9.406 9.710 9.966 10,226 

__- ---- - _ _ _ _ _ _ _ _ - _ _ _ ___~ 

) ,3 

EL 3.00 2.857 2.771 3.25 

: 29,lO 26.14 
7 i ;*;x; 0.941 
QHS 3.563 

5.00 5.25 5.50 
2.619 2.615 2.630 
21.37 21.32 18.77 
0.998 0.999 0.999 
5.176 5.425 5.654 

7.75 8000 8.25 
2,627 2.626 2.623 
18,71 18.71 18.73 
1,000 1.000 1.000 
7.901 8.151 8,401 

i :3 

5.75 
2.941 

i"&? 
5:928 

3.50 

&i7:3" 
0.461 
3.755 

5.75 

8.50 

3.50 

:j3:2" 
O.j82 
3.879 

5,75 

8,50 



CHROMATOGRAPHICDATA(1983) D81 

___________---------- 
211 3-N!~RO-5-C~~O;OBENZ~I~3~CID C7H4ClNO4 

201.57 

;';:2 2q'%s 24-z9 %5 a9 E9 %4 
2i,90 22.15 14343 14.06 lit82 lk.67 2it45 
0.893 0.931 0.935 0,958 0,974 0.985 0.986 
4.015 4,223 4,254 4.450 4.672 4,909 4.939 

26'$7 m4 %?3 26'& N9 x7 :'%9 
16,74 16,74 26.17 26.16 26016 2ka15 li.70 
0.999 1,000 1.000 1,000 1.000 1.000 1.000 
6,151 6,401 6.709 6,958 7.208 7,458 7.651 

y5 pcm2 ;'Eq ;a0 y7 ;oig (Ref. 

li.79 li.86 li,98 24.28 24.83 2j.91 
1,000 1,000 1.000 1.000 1,000 la000 
8,903 9,154 9.406 9,710 9,966 10,226 

_ _ - - _ _ _ - _ _ _ __ _ _ _ _ _ _ __ 
212 m-N!:ROBENZCllC3ACID 

3.493 WY!!" 

%iS5 %3 a4 %9 %o %o Xl 
2i.40 2i.72 14.04 li.73 li,51 li,36 2i.05 
0,802 0,862 0.876 0,913 0,944 0,966 0,969 
4.066 4,254 4,306 4,480 4.686 4.913 4,945 

x4 !%o 26':!9 z257 27'%5 :'2553 z:3 
16.44 16044 2$,62 25062 25.61 2j.61 16,40 
0,998 0.999 0.999 1.000 1.000 1,000 1,000 
6,146 6.394 6.700 6.950 7.199 7.449 7.644 

28'(;9 29';!7 ;% 29'%6 ;';53 ;"d? 
(Ref, 

X+,48 lh,54 li.66 23.77 24828 2!+,27 
1.000 1.000 1,000 1,000 1.000 1.000 
8.896 9.147 9,399 9.701 9,956 10.215 

--------~----------------- 
213 o-NJ]ROBENZ$;C6ACID 

2,173 MY4 

:'$l ;'t6 ?%7 ;'%S %0q2 :';;7 %4 
2i.00 2i.26 G-78 lh,39 Gal4 lk.00 26,59 
0,985 0.991 0.991 0.995 0.997 0,998 0,998 
3.941 4.173 4.181 4.404 4.642 4.887 4,912 

26':;S %4 ?:205 %254 :%3 ;%l ;%9 
liaO7 lk,O7 24,97 24x96 24.96 24.95 liisO3 
1,000 1,000 1,000 1,000 1,000 1.000 1.000 
6.136 6.385 6.689 6.938 7.188 7.438 7.636 

;'1:6 ;'!!3 ;%l %:204 ?;:l :'h?? 
(Ref 

li.11 l&.17 li.28 2jal6 23,62 24.51 
1,000 1.000 1.000 1.000 1,000 1.000 
8,888 9.138 9.390 9,689 9,944 10,202 

___________--__--_-------- 

_ - - - 

~~’ 
t 
z 
PHS 

1 :3 

5,oo 

s15GF 
O.$Sl 
5.179 

3.00 
3.564 
$8j!g 

3:519 

5.25 

8.00 

3.00 
2,575 

Fl'L% 
3:332 

5,25 
2.427 

$"Gz 
5:407 

8.00 

G"zJ 
l.bOO 
8,136 

3.25 
3.277 

;'j# 

31673 

5.50 

v:: 
0.497 
5,657 

8,25 

3.25 
3,730 

;"& 
3:766 

_ _ _ _ 
3.50 
3,395 

203i;: 
3:906 

5,50 5,75 

:A':: 
0.494 

:89; 
0.496 

5.656 5.898 

8.25 8.50 
2.541 

:8bLd: 
81646 

3,25 
2,521 

;'GY 
3:526 

_ - - - 
3,50 
2,486 

'O'G 
31725 

5.50 5.75 

Ik"?: 
lab00 

G"'o! 
lab00 

5.638 5.886 

8,25 

5.75 
2.631 
18875 

K% 

8.50 
2.627 
18.75 

:::k? 



D82 CHROMATOGRAPHIC DATA (1983; 

214 P-N!:ROBENZ$C3ACID C7H5N04 
3,523 167 12 

91' 3.00 3,25 3.50 
4.257 3,788 3.441 

: 26.67 0 583 24.70 0,657 23.37 0.726 
PHS 3.640 3.775 3,913 

3.75 4.00 4.00 4.25 4.50 4.75 4.75 5.00 5.25 5.50 5,75 
3,158 2.936 2,903 2,783 2.690 2,626 2,617 2,580 2,556 2,559 2.551 
22.39 21872 19.03 18,73 18.50 18 36 21905 20.97 20.93 18.46 18.45 
0.793 0.855 0.870 0,909 0,941 0.964 0.967 0.980 0.989 0.993 0.996 
4,072 4.258 4.312 4.484 4,688 4.914 4.947 5.180 5,423 5.656 5.899 

6,OO 6,25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 
2.545 2.540 2.529 2,527 2.525 2.523 2,543 2,542 2.540 2.537 2.541 
18.44 18344 25.62 25.62 25.61 25.61 18.40 18.40 18.41 18.42 18044 
0,998 0,999 0.999 1.000 1,000 1.000 1.000 1.000 1,000 1.000 1.000 
6.146 6,394 6.700 6,950 7.199 7,449 7.644 7.894 8.144 8.394 8.646 

8.75 9.00 9.25 9.50 9.75 10,oo (Ref.) : 3 , 1 
2.539 2.537 2.534 2.526 2.523 2.518 
18,48 18.54 18.66 23,77 24.28 25.27 
1,000 1,000 1,000 1,000 1.000 1.000 
8,896 9.147 9.399 9.701 9.956 10,215 

215 m-N!:ROPHENOL 3.00 3.25 3,50 
33,4 8.399 

wz3 91' 
cmmz a7mo nc'117 

: 23.80 D 004 22.79 0.005 22.09 0,005 
DHS 5.973 6.060 6.138 

3,75 4,oo 4.00 4.25 4,50 4.75 4.75 5.00 5.25 5.50 5.75 
mmn unm IUXT: 
21.54 21810 18136 

omnc nnmr cmmo 95.764 80.705 65.677 30.949 28,181 
18.28 18,19 18.12 20353 20,50 20.48 18.21 18321 

0.007 0.008 0.012 0,014 0,016 0.019 0.024 0,028 0.035 0.074 0,081 
6.221 6.314 6,474 6.530 6,602 6.690 6.777 6.853 6,945 7.291 7.335 

6.00 6.25 6.50 6375 7,oo 7.25 7.50 7.75 8.00 8.25 8.50 
24.723 20,887 10,255 9.451 8.430 7.285 4,914 4.555 4.128 3.689 3,161 
18.21 18.21 24.87 24.88 24389 24.90 18.16 18.16 18.16 18.17 18,19 
0,093 0,110 0.227 0.247 0,278 0.322 0,486 0.525 0.581 0.653 0.767 
7.397 7.478 7.849 7.896 7.964 8,054 8.347 8.414 8.511 8.641 8,883 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref.) : 3 , 1 
2,951 2.773 2.643 2,541 2.494 2,464 
18.22 18.28 18.39 23.31 23378 24.69 
0.824 0,878 0.922 0.958 0,975 0,986 
9.033 9.220 9,435 9,723 9.961 10,213 

216 o-N!;ROPHENQC C6H5N03 3,oo 3,25 3.50 
zJJ.4 7.234 

l-r. q1 
13Y.11 

i!L 
_[ULU IX’L’-m KEElI 

: 0.314 23‘81 22.79 O,G17 22,09 0.021 
3HS 5.391 5.479 5.558 

3.75 4.00 4,OO 4225 4.50 4,75 4,75 5,oo 5.25 5,50 5,75 
89.568 72.459 51.238 45,044 38.317 31,525 26.323 22,272 18,354 9,625 8.802 
21.52 21,09 18.34 18.25 18,16 18.09 20.52 20.49 20.47 18.17 18.17 
0.025 0,031 0,045 0,051 0,060 0,073 0.087 0.103 0.126 0,244 0.267 
5.641 5,736 5,893 5.952 6.026 6.116 6.202 6.282 6,379 6.722 6.774 

6000 6.25 6c50 6,75 7.00 7,25 7.50 7,75 8.00 8,25 8.50 
7,792 6.700 4.268 3.979 3,640 3.300 2.928 2.798 2,678 2,588 2.531 
18,17 18.16 24.95 24.96 24.97 24.99 1X,10 18.10 18.11 18 12 18.13 
0,302 0.352 0.560 0.601 0,659 0.729 0.832 0.872 0.912 0,944 0,968 
6.848 6.946 7,310 7.384 7,490 7,632 7.892 8,030 8,211 8.424 8.673 

8.75 9.00 9,25 9.50 9.75 10.00 (Ref,) : 3 , 1 
2,497 2.475 2,461 2.447 2.440 2.434 
18.17 18.23 18.34 23825 23 72 24.62 
0,981 0.989 0,994 0.997 0.998 0,999 
8,904 9.147 9,395 9,693 9.946 10.205 
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____________________--_____-_-----_----- 
217 p-N!:ROPHENOL 3.00 3,25 3,50 

33.4 7,149 
E%"B' KL 

DICIIIZ nxan 98,291 

: 23.81 0.016 22.80 0.019 22,09 0.023 
PHS 5.349 5,436 5.515 

8:'& 6;*!$5 4%l 4%0 3::;!6 2!:::5 2% 2%!!4 1%1 
5.50 5.75 
8.923 8.165 

2i 52 2i,O9 16,311 
0 lj28 0,034 0,049 

li,25 18.16 18,09 20.52 20,49 20.47 18.17 18.17 
0,056 0.066 0,080 0.096 0.113 0.138 0.263 0.288 

51599 5,694 5,851 5,910 5,984 6.075 6,161 6,241 6.339 6.681 6.734 

:::;8 %& %5 !::"18 
18.10 18,ll 18.12 18813 
0.888 0.925 0,953 0.973 

6,910 7,273 7,351 7,462 7,611 7.867 8,012 8.200 8.418 8,668 

0 $84 0,991 0,995 
23825 

%I ?&t 
23972 24.62 
0,999 0,999 

81902 9,146 9.394 
0,997 
9,693 9,946 10,205 

_________------- _---_-_ ___________-_-- -- 218 NITIJYUS ACID HN02 3.00 3.25 3.50 
7486 3.220 47.01 

IzL 
18684 1.501 1,370 

t 16,80 15094 15,36 
i 0,625 0.702 0.770 
PHS 3,404 3.554 3.706 

3,75 1268 
14 94 

"1'"1;2 
14,65 

"1% 
lj.52 

:%6 
lj,39 

4::87 ::?I:8 2:%7 
13.29 13.24 14.36 14.33 14831 13.27 13n26 

0 ii33 0,888 0,901 0.933 0.958 0,975 0.976 0,986 0.992 0.995 0,997 
31878 4,076 4,138 4.324 4,539 4,772 4,782 5,019 5,263 5.516 5,760 

13024 13825 13925 13.25 
1.000 1~000 1.000 1,000 

7,507 7.757 8.007 8,257 8.507 

8.75 "1'8:2 ?%2 ?*50:2 ?'%2 :%! (Ref,) : 2 , 7 
1 062 
lj 26 lj,28 lj,31 1$,34 lj.43 15,58 
1 boo 1.000 1,000 1,000 1.000 1,000 
8:757 9.007 9.257 9,510 9.760 lOa _ __ _ _ _ _ 

219 -O~T~\iUiFiiN;&-i\:Ii 
- - - - - - 

3,oo -2.000 $8g;1;'$3S P,FL 2,722 :+:2 

2?,04 1,000 

32'%2 

: 30.42 1,000 24892 1,000 
PHS 3,332 3,536 3.742 

$*::l %6 %4 24:::2 %8 %5 25:::3 :::!9 ::::8 
2j 55 

;%!O 
2i 71 

%6 
16.94 16.49 19822 19806 21,96 21.87 

1 boo l.bOO 1,000 1,000 1.000 1,000 1,000 1,000 

fl$; 

51434 

:9$: 

51662 

$9& 

3:962 4.196 4,200 4,426 4,664 4,910 4,938 5.185 5:910 

;$6 ;':;3 :':52 %O ::!:8 ::27:5 ?:&O :::?S 
14,09 

!%6 ?:534 ;*:!8 
14 14 li,13 26,87 26887 26886 26.85 19,lO li,ll li,12 li,l4 
1 boo 1,000 1.000 1,000 1.000 1,000 1,000 1,000 l#OOO 1.000 1,000 
61159 6,409 6.720 6.969 7.219 7,469 7,659 7,909 8.159 8.409 8.662 

(Ref.) : 3 , 12 
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220 OROI:C ACID C5H4N204 
33,l 2.803 9:' 

3800 3825 
156.10 

3.50 
2,988 2,817 2.697 

T 27s50 0,819 24.97 0,870 23,31 0,910 
DHS 3.425 3.595 3.773 

3,75 4.00 4.00 4.25 4,50 
2,611 2,551 2.560 2,527 2,504 
22817 21844 18889 18.52 18,28 
0,941 0,964 0,965 0,978 0.987 
3,971 4.191 4,210 4.421 4,652 

6.00 6825 6.50 6.75 7.00 
2.476 2.473 2,464 2.463 2.461 
18821 18821 25821 25-21 25.20 
1,000 1.000 1.000 1,000 1.000 
6,139 6,389 6,693 6,943 7.192 

8,75 9,oo 9,25 
2,474 2,472 2,469 
18.25 18031 18.42 
1,000 1.000 1,000 
8.891 9,142 9.393 

22; OXALIC ACID (S) 

1: %:i 

9,50 ga75 10.00 ( 
2.462 2,459 2,455 
23839 23887 24.79 
1,000 1.000 1.000 
9,693 9.948 10,207 

1.271 
4,266 

3,75 4,oo 4,oo 
1.517 1,414 1.397 
24063 25843 23055 
1,353 1,481 1,513 
3,871 4,094 4.146 

6.00 6,25 6.50 
1.126 1,123 1,116 
26266 26.69 32.97 
1,988 1.993 1.996 
6.021 6.270 6,527 

8,75 9.00 9.25 
1.120 1,120 1.119 
26.73 26876 26.82 
2.000 2.000 2,000 
8,769 9,019 9.269 
-- __- - __ _ 

522 0XALOACETIC2kC;D 

1; 5610 

3,75 4,oo 4.00 
2,291 2.100 2,069 
29.68 30804 27,15 
1.315 1,446 1.482 
3,969 4.176 4.231 

6.00 6.25 6850 
1,588 1.582 1.569 
29.78 29881 38x66 
1,986 1,992 1.996 
6.068 6.316 6,593 

8.75 9,oo 9.25 
1,578 1,577 1,575 
29.87 29092 30002 
2.000 2.000 2.000 
8.815 9,065 9.315 

4.25 4.50 4.75 4.75 5,oo 5.25 
1.318 1,252 

5,50 5*75 
1,203 1,198 1,166 1,145 

24831 25.00 
1,137 1,130 

25054 27888 28,25 28.50 26,52 
1.629 1.738 1,828 1.832 1.895 

26861 
1.937 1.964 

4,348 4.564 
1,979 

4,794 4.808 5.040 5.280 5,535 5.775 

6875 7,oo 7.25 7,50 7,75 8.00 8825 
1,115 1.114 1,112 1.121 1.121 1.120 1.120 
32898 32,98 

x?l 
32.97 26868 26869 26.70 26871 26.71 

1.998 1.999 1.999 2,000 2.000 2,000 2.000 
6.775 7.025 7.519 7.769 

2,000 
7.274 8,019 8,269 8.519 

9,50 9.75 10,oo (Ref,) : 10 , 1 
1,115 1,114 1,113 
31.07 31.25 31957 
2.000 2.000 2.000 
9.524 9,774 10,024 
__ _ _ _ _- __------_ _ -----_-_ -__ 

C4H405 oHL 3,oo 3.25 3,50 
2:zi 132507 t RE 33,32 2.924 2,698 30,94 29.88 2.492 

z 1,011 1.102 1.200 
aHS 3.414 3,593 3.775 

4,25 4,50 4,75 4,75 5.00 5.25 5,50 5,75 
1,932 1.816 1,727 1.715 1.658 1,620 1.611 
27867 28821 

1,597 
28.66 31.99 32830 32850 29867 29,711 

1.597 1,710 1,806 1.814 1.882 1.928 1.959 
4.417 4,624 

1,976 
4,848 4,872 5,099 5,337 5.585 5,822 

6575 7.00 7.25 7.50 7,75 8.00 8.25 1,566 1,564 1.561 1,581 1,580 1.579 1.577 18%0 
38866 38.64 38.62 29.81 29,81 29.81 29.82 24084 
1.998 1.999 1,999 2,000 2.000 2,000 2~000 
6.841 

2.000 
7,090 7.340 7.564 7.814 8,064 8,314 8,565 

9.50 9,75 10.00 (Ref,) : 12 , 1 
1,565 1,563 1,560 
36807 36840 37.03 
2.000 2,000 2.000 
9,587 9,838 10.091 

4.75 4.75 5,oo 5825 2,489 2,485 2,476 2.470 :% 
18,14 20.76 lia23 

:.T:8 
20368 20-64 li,22 

0.993 0.993 0,996 0.998 0.999 
4,893 4.920 

0.999 
5,164 5.412 5.643 5,890 

7.25 7.50 7,75 8800 8.25 
2,459 2,478 2,477 2.475 2,473 
25,20 18.17 

?%6 
18.17 18.18 18.19 lb.21 

1,000 1,000 1,000 1~000 1~000 
7,442 7.639 

1,000 
7,889 8.139 8,389 8,641 

Ref,) : 10 

92’ 3.00 1,785 1,709 3.25 3.50 1,619 
t 26036 24863 24823 
z 1.095 1.159 1,244 
PHS 3,213 3.434 3,651 
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_ _ - - - 
223 PELAiGONIC 

3.75 4.00 
9,613 8,038 
24.85 24022 
0.307 0,369 
4,582 4.700 

6,OO 6.25 
3.253 3.189 
20.45 20.45 
0,953 0.972 
6.223 6.454 

8.75 9,oo 
3.106 3.102 
20.53 20,62 
1,000 1,000 
8.941 9.192 
_ _ _ - - - 

224 PERC;LORlC 

3,75 4.00 
1,137 1.137 
15.38 15.02 
1.000 1.000 
3.771 4.019 

6.00 6.25 
1,137 1,137 
13.52 13,52 
1.000 1,000 
6,015 6.265 

___________________------------- %!Y 4.955 Ew042 EL 16.050 3.00 13.381 3,25 11.369 3,50 

j 28.51 0.182 26.84 0.219 25,71 0.259 
DHS 4.287 4.386 4.479 

4,oo 4025 4.50 4,75 4.75 5.00 5-25 5.50 5.75 
6.880 6,160 5.433 4.766 4,534 4,103 3.750 3.467 3.347 
20,79 20.61 20.45 20,32 23,54 23.49 23.45 20,47 20.46 
0,436 0,489 0.557 0,637 0.671 0.744 0.816 0,892 0,925 
4.819 4.909 5,026 5.170 5,234 5.386 5.569 5.838 6.013 

??;S ?:;8 37'!!5 
24.22 24.22 24.21 

:%7 
2i,20 

:':!6 
26.41 

?17:3 
26.42 

!%8 
2b.42 

!%5 
2b.44 

?:89 
26.47 

0,986 0,992 0,995 0.997 0.998 0.999 0,999 1,000 1.000 
6,776 7,013 7.258 7,505 7.690 7,938 8.188 8.438 8.691 

9.25 9,50 9.75 10,oo (Ref,) : 10 , 7 
3.098 3,084 3.078 3,069 
20,80 27.20 28.05 29.79 
1.000 1.000 1.000 1.000 
9,444 9,762 10.020 10.287 

_ _ -- _--- _____________-----_----- 
&!Ds (s) -2.000 100.46 HClO4 iiF" 3.00 1.137 3.25 1.137 1,137 3,50 

: 19,06 1 000 17.12 1 000 16.01 1.000 
PHS 3.039 3.282 3.525 

14'S7 x7 zi7 %7 x7 m7 :*:;7 m7 ?Z7 
li,SS li.67 ljs56 1?,49 lb.69 14.66 14.64 li.53 15.52 
1,000 1,000 1.000 1.000 1.000 1,000 1,000 1.000 1.000 
4,020 4,267 4.515 4,765 4.768 5,018 5,268 5,515 5.765 

6.50 1"%7 m7 1,137 
16.74 16874 lb.74 

x7 
16.74 

?51!7 
li.50 

x7 
12550 

x7 
lj,51 

x7 
lj.51 

KT?7 
lj,51 

1.000 1,000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 
6.522 6.772 7.022 7.272 7.515 7.765 8.015 8.265 X.515 

8,75 ?'?$7 19'!?7 
1,137 

9'15?7 ?':;7 !“i!2 (Ref.) : 7 , 12 

13.52 li',54 lj.57 lj,76 lis85 lb,03 
1,000 1.000 1.000 1.000 1,000 1.000 
8,765 9.015 9.265 9.521 9.771 10,022 

_____________------ - _ _ ___ _ _ __ _ ___ _ 
225 PER!yDIC ACID HI04 SF' 3.00 3825 3.50 

56.5 1.550 191.91 1,447 1.433 1.425 
t 20.93 18,81 17,55 
;HS 3.127 0.976 0.986 3.351 3.578 0,992 

:*i:O :%7 ?!?9 
16.79 16.35 14.92 

!%7 
lb,67 

1"*::6 
14,53 

?'21:5 
14,45 

?i:5 
li.95 

:$4 
lk,90 

:.2:3 
li.88 

:?6 
14.50 

?%156 
lb,49 

0.995 0.997 0,997 0.998 0.999 0,999 0.999 1.000 1.000 1.000 1.000 
3,814 4.057 4,061 4.300 4,546 4.794 4,803 5,052 5,302 5.544 5,794 

x5 4z5 9*2:4 4%3 K3 :04i? (Ref.1 : 2 , 4 

lb.49 14.52 lb.56 li.30 lj.45 lj.71 
1.000 1,000 1.000 1.000 1.000 1.000 
8,794 9.044 9.294 9.561 9.812 10.064 

______________------------------ 
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------------------------ 
226 PERfJ$NGANIC&D 

----------_-__ 
HMn04 

-2.000 119,90 [IL 
3.ou 3.25 
1.255 1,255 :*255"5 

: 
19.92 17s86 16.67 

DHS 
1.000 1~000 1~000 
3.070 3.308 3.546 

3.75 4,oo 4 50 4 75 4 75 
1.255 1.255 ?:20!6 1":;:6 1:256 1'256 1'255 ?20!5 :';:5 15$!6 ?':26 
15.98 15u58 14.32 14.10 13.97 lj,90 1$,23 1!+,19 1+,17 lj 94 lj 94 
1.000 1~000 1.000 1.000 1,000 1.000 1.000 1,000 1.000 l.bOO 1 boo 
3.789 4,035 4,036 4,281 4,528 4.777 4.783 5,033 5.282 5,528 51777 

6.00 6,25 6,50 
1.256 1,256 1,255 ?::5 ::% 1%5 i%6 1"::6 :%6 1".5:6 &j 
13593 13w93 17.49 17.49 17.49 lj>49 1?,91 lj,91 lja92 12 92 15 92 
1.000 1,000 1,000 1,000 1.000 1,000 1.000 1.000 1,000 1.600 1 boo 
6.027 6,277 6,540 6,790 7,040 7,290 7.527 7.777 8.027 8,277 8:528 

8.75 9.00 9.25 
1.256 1,256 1,255 ?'25:5 ?':?5 :"% 

(Ref.) : 2 , 12 

13,94 13896 13.99 16,41 16.53 16874 
1,000 1~000 1.000 1,000 1.000 1,000 
8,778 9.028 9.278 9.538 9.789 10.040 

----------------------- 
227 PEROXYSULFU[f?C6ACID 

------_----_---__ 

1; 

H2S208 3.00 3.25 

s9:1 
-2,000 
-1.000 

194,13 ii!' 0,958 0.958 ?59!8 
t 

&S 

35.24 31,74 24.79 
2,000 2.000 2.000 
2,987 3.242 3.496 

3.75 4.00 4.00 4,25 
0.957 0.957 0.960 0,960 ti:& ::;:O $*;;8 ?!$!7 ;%7 ?%O ;%O 
28.71 28.11 26,23 25.88 25.69 25.59 2j,59 2?,53 2j,50 2+,65 25 64 
2,000 2,000 2*000 2.000 2,000 2,000 2,000 2.000 2,000 2,000 2 boo 
3,748 3,999 3.999 4,250 4.501 4.751 4.750 5,000 5,250 5,501 5:751 

6,OO 6825 
0,959 0,959 !:%6 k::5 ;:&5 0""9:4 %O @O ;$O :'"9:9 !'::O 
25.64 25864 31,Ol 31000 31,OO 3i,OO 2j.60 2$,61 25161 25 62 25 62 
2.000 2.000 2,000 2.000 2,000 2.000 2.000 2,000 2.000 2,600 2 boo 
6,001 6.251 6.499 6.749 6,999 7.249 7,502 7,752 8.001 8,251 81501 

8.75 9.00 9.25 0,960 0.959 (Ref.) : 2 , 12 

25.64 

0,959 @S 

25,67 

%S 

25.71 

:'j!; 

2.000 
26.34 

2.000 2.000 
24.48 

2.000 
26873 

8.751 9,001 
2,000 

9.251 
2,000 

9.499 9.749 9,999 
----------__---_____---_ 
228 PERFYENIC ACID 

-----_-_-____-__ 

5687 
HRe04 

0.000 251820 %' 3,oo 3,25 1.409 1.409 
: 0,999 21.02 

:z9 

DHS 

1.000 18,82 

3,108 

1,000 17853 

3,339 3,571 

3.75 4,oo 4.00 4.25 1.408 1.408 1,410 
16.77 

1.410 
16,32 14.90 

1":?!0 %9 
14965 14.51 14843 

%9 
1+,92 

:$9 1'%8 :'%O 
1.000 1.000 1.000 1.000 1,000 

1,000 
lj.88 ,+a86 

1,000 
14 

1";:O 
48 14 47 

3,810 4.055 4.057 4,298 4.545 4.793 1,000 1,000 
4,802 

1.600 
5,051 5,301 5,544 

1 51793 boo 

6,OO 6825 6850 1,410 6.75 1,409 1,408 
14847 

1,408 
14.47 

::%8 1'227 
18846 18846 1.000 18.46 1,000 1.000 16846 

6.043 

1.000 14844 :% 

6.293 6,563 

1,000 I';?0 14.44 1"%0 14.45 ?%O 14 1"$1"0 14 

6,813 

1~000 

7.063 1,000 7,313 1,000 1.000 7.543 7,793 

lab00 46 

8,043 

boo 46 

8,293 1 8:543 

8.75 9.00 9.25 
1.410 

9,50 
1,409 1.409 

14-47 

1.408 
4'2;7 

14.50 

:'b% (Ref,) : 2 , 12 

14.54 
1,000 

17.27 
1.000 

lj,42 li.68 
1.000 

8,793 
1.000 

9,044 
1.000 1.000 

9.294 9.560 9,811 10,063 
---------_----------____________________ 
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529 _______-------------------_------_____ C6H60 3.00 3.25 3.50 
PHEFYL 34,4 9.998 94,ll KL 

: mmm 0.001 0.001 0.001 
PHS 6,781 6,867 6,945 

3,75 4.00 4.00 4.25 4,50 4a75 4.75 5.00 5.25 5.50 5.75 

m~mm::mm~"mmmm 
0,001 0.001 0,002 0.002 0,003 0,003 0.004 0.005 0.006 0.013 
7.026 7,118 7.338 

0,014 
7.283 7,408 7.494 7,583 7,657 7,746 8,099 8,139 

6.00 6.25 6.50 6375 7.00 7.25 7.50 7,75 8.00 8.25 
m cnxxxi 50.561 46,612 

8.50 
41,437 35,408 18.542 17.040 15,112 12.921 8,407 

18090 18890 25048 25.49 25350 25.52 18.96 18.97 18.99 19602 19.17 
0.016 0.019 0.044 0.047 0,053 0,063 0.121 0,132 0,149 0.174 0,271 
8.197 8.272 8,650 8.687 8.740 8,813 9,122 9,164 9,224 9,305 9.547 

8.75 9,oo 9.25 9,50 9.75 10.00 (Ref.) : 3 7 
7.457 6,419 5,417 4.083 3.612 

, 
3.199 

19a23 19.34 19851 24878 25839 26852 
0.306 0,356 0,424 0,566 0.642 0,727 
9,620 9,717 9,839 10.086 10.222 10.392 

--- - - - - __--- _ _ - - _ - - -__ _ _ _ _ _ _ 

C8H803 3.00 3.25 3.50 
3,171 152.15 K' 4,040 3,718 3.484 

: 0,724 30.42 27,75 0.788 25.96 0.843 
PHS 3,558 3,710 3,868 

_- - __ __ -__ 
53; PHENdXYACET;$ $CID 

3,75 4.00 4.00 4025 4.50 4.75 4.75 5,oo 5.25 5,50 5,75 
3.304 3,172 3,178 3,104 3,051 3.016 3.007 2,987 2.974 2,988 2,983 
24.69 23.85 20.76 20.35 20.07 19,90 23.05 22896 22.90 20.02 20.00 
0.891 0.929 0.934 0.957 0.974 0.984 0.986 0.992 0,995 0.997 0,998 
4,048 4,255 4.284 4,479 4.700 4,937 4,970 5.211 5.457 5,684 5,930 

6200 6-25 6.50 6.75 7800 7,25 7,50 7.75 8.00 8025 8.50 
2.979 2.974 2.959 2.957 2,954 2,951 2.981 2.979 2.977 2.974 2,978 
19899 19898 28840 28839 28.38 28.37 19095 19095 19096 19.97 20.00 
0.999 0.999 1.000 1.000 1,000 1,000 1.000 1,000 1.000 1,000 1.000 
6,178 6.428 6,743 6.993 7,242 7,492 7.678 7,928 8.178 8,428 8,680 

8.75 9,OO 9.25 
2.976 2,972 2.968 
20805 20,111 20830 
1.000 1,000 1,000 
8,931 9.182 9,434 

53; PHENyLACETI$&A$ID 

9.50 9.75 10,oo (Ref.) : 11 1 
2.956 2,950 

, 
2,943 

26340 27,16 28.69 
1,000 1.000 1,000 
9,748 10.006 10.270 

C8H802 
F!' 

3.00 3.25 3.50 
4,405 136815 8,332 7,058 6.099 

t 25869 24.22 23.21 
;HS 0,298 4,011 0,353 4,119 4.222 0,410 

3,75 4.00 4.00 4825 4,50 4,75 4.75 5.00 5.25 5,50 5,75 
5.270 4.539 4.126 3.774 3,437 3.151 3,086 2.907 2.777 2.704 2,660 
22844 21887 19,02 18-83 18866 18854 21325 21819 21,15 18.64 18863 
0.476 0,555 0.616 0,675 0,744 0,814 0,831 0,883 0,925 0.957 0,973 
4.337 4.472 4,580 4.691 4,834 5.010 5.061 5,248 5,462 5.715 5,927 

6.00 6,25 6850 6875 7.00 7.25 7.50 7,75 8,OO 8.25 8850 
2,630 2,610 2.589 2.583 2.578 2.574 2.595 2,593 2.591 2.588 2,592 
18.62 18,61 25895 25,94 25893 25.93 18-58 18.58 18859 18.60 18062 
0.984 0,991 0,995 0,997 0,999 0.999 0,999 1.000 1,000 1,000 1,000 
6,160 6,403 6,713 6,957 7.205 7.455 7,649 7,898 8.148 8,398 8.650 

9.50 9.75 10.00 (Ref,) : 10 , 1 
2.576 2,572 2.567 
24807 24861 25,65 
1,000 1.000 1.000 
9,706 9,962 10.222 

-___-____-___-___--_---__---_--------__- 

8075 9,oo 9.25 
2.590 2.587 2.584 
18.66 18,73 18.85 
1,000 1,000 1.000 
8.900 9.151 9,403 



D88 CHROMATOGRAPHIC DATA(1983) 

- - - - - - - ______----_- 
232 4-PH:NYLBUT'YYI$ ACID 

4.757 

3a75 4.00 4.00 4,25 4,50 
8,629 7.289 6,458 5.816 5,184 
26,22 25850 21882 21.60 21.41 
0,373 0,444 0.507 0.565 0.636 
4,510 4,636 4.743 4.843 4,971 

6800 6825 6950 6.75 7,oo 
3,474 3.428 3,377 3,364 3.354 
21.41 21840 30893 30,92 30891 
0,970 0,982 0.992 0,995 0,997 
6,229 6,467 6.791 7,033 7,280 

8s75 9,oo 9.25 9,50 9.75 
3.374 3,370 3,364 3,346 3,339 
21.50 21,62 21883 28,87 29s94 
1,000 1.000 1,000 1.000 l#OOO 
8,961 9,212 9,465 9.790 10.050 

___------------ - - -. 
233 2-PHfNYLPRO;;OFIC ACID 

2.237 

3,75 4,oo 4.00 4.25 4,50 
3,158 3.138 3,159 3.147 3,138 
25.57 24863 21844 20.95 20.63 
0.985 0,991 0,991 0,995 0,997 
4.007 4.235 4.244 4,462 4,697 

6800 6.25 6.50 6.75 7,oo 
3.132 3,128 3,111 3.109 3,107 
20854 20,54 29.39 29.38 29037 
1.000 1.000 1.000 1.000 l*OOO 
6,189 6,439 6.757 7,007 7,256 

8.75 9,oo 9.25 9.50 9,75 
3,131 3,127 3,123 3.108 3.102 
20,62 20.72 20.90 27.35 28.22 
1,000 1.000 1.000 l#OOO 1.000 
8.943 9,194 9,446 9.765 10,023 

___-------- _ _ _ _ _ _ -_ 
234 3-PH:NYLPRO;t'D~IC ACID 

4,664 

3.75 4.00 4.00 4.25 4.50 
7,528 6.390 5,693 5.148 4,614 
25.05 24838 20.95 20074 20.56 
0.399 0,472 0.536 0.594 0.665 
4.462 4.590 4.698 4.801 4.932 

6.00 6.25 6.50 6.75 7.00 
3,209 3,173 3,133 3.121 3.113 
20.54 20.54 29.38 29038 29.37 
0.974 0,985 0.993 0.996 0,998 
6,208 6,448 6.768 7.011 7,258 

8.75 9.00 9,25 9,50 9.75 
3.131 3,127 3.123 3.108 3.102 
20.62 20,72 20.90 27.35 28.22 
1,000 1,000 1,000 1,000 1.000 
8.943 9,194 9.446 9,765 10.023 

----------------____ 
'CiOH1202 

9:' 
3.00 3.25 3.50 

164.20 14,144 11.861 10.133 

: 0,225 30.42 28850 0,270 27.20 0.317 
0ttS 4.203 4,305 4.402 

4.75 4.75 5,oo 5.25 5.50 5.75 
4.624 4.457 4,098 3.822 3,641 3.544 
21-27 24.78 24871 24.67 21.43 21,42 
0.717 0.743 0.811 0.872 0,925 0.951 
5.129 5.189 5,358 5,556 5.811 6.005 

7>25 7.50 7.75 8.00 8.25 8.50 
3,346 3,384 3.380 3.376 3.372 3,378 
30990 21.37 21237 21.38 21,40 21.44 
0.998 0.999 0.999 1.000 1,000 1,000 
7,529 7,708 7,957 8,207 8.457 8.710 

10.00 (Ref.) : 11 , 7 

;i3:t 
l.bOO 

10.320 
_ _ - - - - ------ - - - 

C9H1002 3.00 3.25 3-50 
150,20 P,FL 3.294 3,230 3,187 

: 0,942 32.83 29.33 0,962 27.08 0.975 
DHS 3.417 3.604 3.797 

4.75 4.75 5,oo 5.25 5.50 5.75 
3.132 3.125 3.120 3,115 3.137 3,134 
20.45 23.77 23867 23860 20.58 20,56 
0,998 0.998 0.999 0,999 1.000 1,000 
4.940 4.973 5,219 5,467 5.692 5,940 

7325 7.50 7,75 8800 8.25 8.50 
3.103 3,136 3,135 3,132 3.129 3.134 
29,36 20.50 20.50 20851 20853 20.56 
1,000 1.000 1,000 1.000 1.000 1.000 
7.506 7,689 7,939 8.189 8.439 8.692 

10,oo (Ref.) : 11 , 3 

1.600 %":1' 

10.290 

'C9H1002 
__--___-__-- 

150.20 Ii!' 
3,OO 3,25 3850 

12,233 10,283 8,810 

: 28-94 0.243 0.290 27,17 25,96 0.339 
DHS 4.151 4.255 48353 

4,75 4,75 5.00 5.25 5.50 5,75 
4,144 4.013 3.714 3.488 3,344 3.265 
20.42 23069 23862 23.58 20.57 20.55 
0,744 0,768 0.832 0,888 0,935 0,958 
5,094 5.152 5.326 5,528 5.783 5.982 

7.25 7.50 7.75 8800 8.25 8.50 
3.107 3,139 3.136 3,133 3,129 3.134 
29.36 20050 20,50 20851 20.53 20856 
0.999 0,999 1.000 1,000 1.000 1.000 
7,507 7,691 7,940 8.189 8.439 8,692 

:OtlE (Ref.) : 11 , 1 

36.01 
1,000 

10.290 
__ __ _ __ _ _ __- _-- 



CHROMATOGRAPHIC DATA (1983) 

_____------ - - _ - - - - 
235 PHOSPHORIC $1: (S) 

1; 
-3 

$+:: ?ti% 
121360 

- - 
-H3P04 
98900 

3,75 4.00 4,oo 4,25 4,50 
2,348 2,333 2,344 2,336 2,328 
21845 20874 18838 18801 17.79 
0.986 0,992 0.993 0,996 0,999 
3,929 4,162 4.170 4,394 4,633 

6.00 6825 6.50 6.75 7.00 
2.241 2.183 2.037 1,936 1,825 
18.74 19.42 28810 29847 30.97 
1.058 1.099 1,209 1,300 1,411 
6,141 6,389 6,770 6,975 7.183 

4.75 4.75 
2,322 2.319 

:'bo"2" 
41878 

:"bi: 
41903 

7825 7.50 

8,75 9,oo 9,25 9,50 9.75 
1.443 1,434 1,429 1.419 1,415 
28.62 28.76 28.90 34.40 34,711 
1.969 1.983 1,991 1,997 2,002 
8.806 9,053 9,302 9,568 9.818 _ _ _ -. 

236 PHOSPHOROUS4fiC;D 

1; 6514 a Et% 

H3P03 
82800 

3,75 4.00 4,oo 4825 4,50 
2.043 2.032 2,040 2,032 2,026 
19.94 19.33 17826 16.95 16879 
0,990 0,995 0,995 0,999 1,003 
3.895 4.130 4,138 4,366 4,607 

6,OO 6.25 6850 6.75 7,oo 
1,875 1.796 1.648 1,573 1.501 
19.17 20844 29.42 30683 32818 
1,152 1.240 1,423 1,532 1.648 
6.127 6,368 6.730 6.918 7.123 

4.75 

:k":t 
l.bOS 
4,853 

7.25 

8875 9.00 9.25 9.50 9,75 
1.339 1.336 1.334 1.327 1,324 
28.11 28-19 28828 33,38 33063 
1,989 1.994 1,996 1.998 1.999 
8.793 9,042 9.292 9,555 9,805 

____________-__---. 
237 PHTHALIC ACID 

1; 
28.1 2,950 
52,9 5,408 

C8H604 
166,13 

3,75 4,oo 4,oo 4825 4,50 
3.013 2,866 2,857 2.722 2,565 
25850 25819 22.20 22.54 23.34 
0.977 1,034 1,047 1.108 1.190 
4.022 4.236 4,278 4,481 4.700 

6,OO 6.25 6.50 6375 7.00 
1.772 1,733 1,695 1.681 1,671 
29875 30807 39866 39,76 39.81 
1,874 1,923 1.958 1.975 1.986 
6,101 6,337 6,625 6,862 7.106 

7525 7,50 

:a 
1,492 

:t% 
1,495 

7,354 7.576 

8075 9,oo 9.25 9.50 9.75 
1,680 1,678 1,675 1,665 1,661 
30.57 30062 30.73 37.18 37056 
2.000 2,000 2.000 2,000 2.000 
8,825 9.075 9,325 9,600 9.852 

_ _ _ _ _ _ _ _ _ _ _ _ --- --- 

10,oo 

E? 
2,600 

10.105 
_ --- 

5.00 5825 
2,312 2,302 
20.13 20818 
1.005 1,010 
5.150 5,398 

7,75 8.00 
1.559 1.510 
27.12 27.72 
1,775 1.852 
7,860 8.080 

(Ref, 1 :ll,4 

4-75 

k"iJl" 
lab09 
4,874 

5.00 5,25 
2,006 1,990 
18.99 19819 
1.016 1.030 
5.122 5.371 

7.50 
1,407 

Fi% 
71596 

7.75 8800 
1.380 1,361 
27.39 27.70 
1,903 1,941 
7.815 8.051 

(Ref. 1 :ll,6 

4,75 

(Ref 

- - - - - - - 

9;’ 3,oo 

i Zj4% 0.444 
pHS 3.313 

_ - - - - - - 

iiF’ 3,oo 
2,120 

: 20541? 
pHS 3:262 

EEL 3,oo 
: o,io7 :b% 

PHS 3.499 

5-00 5.25 
2,186 2,033 
29,31 30.55 
1.441 1,572 
5.183 5,403 

7,75 8000 
1,683 1,681 
30,49 30.50 
1.997 1,998 
7.825 8,074 

,) : 10 , 1 

- - - 
3,25 

5.50 
2,300 

:86P!s 
51645 

8,25 
1.475 

:"G 
8:314 

- - - - - - - 
3025 3.50 

5.50 
1,972 
17,61 

%Z 

8-25 
1.349 
27,90 

k29E 

3,25 
3,360 

208& 
3:661 

3.50 
3.173 

iv: 
31831 

5.50 5,75 
1.903 1,829 

?w 
5:681 

:gii% 
51879 

8.25 8.50 
1,682 
30,54 

28%: 

5.75 

:i39z 
1.693 
5.884 

8.50 
1,344 

:8&i 
81546 

- - - - 



D90 CHROMATOGRAPHIC DATA (1983) 

_ _ _ - - - 
238 PICR;C ACID 

31,5 

3.75 4.00 4.00 4.25 4n50 
2.596 2,594 2.609 2,608 2,606 
22,90 22,09 19.45 19.02 18,76 
0.999 1.000 1.000 1.000 1,000 
3.950 4,184 4.189 4.415 4.654 

6-00 6-25 6.50 6,75 7.00 
2.607 2,605 2,595 2.593 2,592 
18.68 18.68 26906 26.05 26005 
1,000 1,000 1,000 1,000 1.000 
6,149 6.399 6.707 6,956 7.206 

8,75 9,oo 9,25 
2,607 2,605 2.602 
18.72 18.79 18.92 
1,000 1,000 1.000 
8,902 9,153 9,404 

- - - ----- ---- 
239 PIMELIC ACID 

1: 2::: 

9,50 9.75 
2,593 2.589 
24017 24,72 
1,000 1,000 
9,708 9,964 

3.75 4,oo 4,oo 4.25 4.50 
6,166 5.095 4.412 3.882 3,359 
28.90 28872 25.48 25.80 26,34 
0,542 0,660 0.773 0.882 1.026 
4.392 4,519 4.629 4.731 4.861 

6800 6.25 6.50 6075 7.00 
1.884 1,842 1,802 1,788 1,779 
30080 31800 41.15 41020 41022 
1,894 1,937 1,967 1,981 1.989 
6,111 6,347 6.637 6.875 7.120 

8.75 9.00 9,25 
1.791 1,788 1.785 
31,34 31,40 31.51 
2.000 2.000 2,000 
8,835 9.085 9.336 

_ - _ - - - - - ---- 
240 PROF"ONIC A$;Dl(S) 

9.50 9.75 
1,773 1.769 
38,41 38.85 
2.000 2.000 
9.614 9.866 

4.874 

3.75 4.00 4.00 4825 4.50 
6.766 5.675 4,747 4,278 3,796 
20.41 19.97 17.50 17838 17.27 
0.312 0,373 0.450 0.501 0,566 
4.507 4.624 4.760 4.846 4,959 

6,OO 6,25 6.50 6.75 7,oo 
2,296 2,253 2,217 2.203 2,195 
17822 17022 23.43 23.43 23.43 
0,954 0,972 0,986 0,992 0.995 
6,153 6.383 6,688 6.922 7,166 

8875 9.00 9,25 
2,195 2,193 2.191 
17,24 17030 17039 
1,000 1,000 1.000 
8,867 9.lle 9,369 

_ _ _ _ - _ _ _ - - _ - 

9,50 9,75 
2,186 2.184 
21.74 22.11 
1,000 1,000 
9.661 9,914 
------- 

- - - - - - . 

0,708 
-CiiH3N307 
229.11 

4,75 4.75 
2,604 2.601 
18060 21837 
1,000 1.000 
4.900 4.927 

7.25 7.50 
2,589 2.611 
26.04 18,611 
1.000 1,000 
7,456 7.649 

borne 
(Ref. 

p& 

lo:224 
___ _ _ _ 

- ----__-_ _ 
9;’ 2.601 3.00 2.598 3,25 

: 0,998 29350 26.24 0,999 
oHS 3,317 3.522 

5.00 5825 5050 
2.598 2,596 2,611 
21,29 21.24 18.71 
1,000 1,000 1,000 
5.174 5,423 5,651 

7.75 8,OO 8.25 
2,610 2,608 2,605 
18.64 18,65 18.66 
1.000 1,000 1,000 
7,899 8,149 8.399 

1 :2,7 

92’ 10.544 3.00 3,25 8,738 
3 32834 0.313 0.379 30.57 

DHS 4,080 4,184 

4,75 4.75 5,oo 5825 5,50 
2.892 2.764 2.458 2,215 2,031 
27.10 31,04 31.83 32863 30812 
1.199 1.254 1,418 1.580 1,750 
5,020 5.074 5,239 5,433 5,704 

7,25 7-50 7.75 8800 8,25 
1,772 1,797 1,794 1.792 1,789 
41.21 31,25 31,26 31.26 31827 
1,994 1.996 1,998 1,999 1.999 
7.368 7,586 7,835 8.084 8,334 

iOiE (Ref, 
3ia66 
2,000 

10.120 

-C;H602 
74808 

4,75 4,75 
3,344 3,185 
17.17 19,45 
0.645 0,678 
5.100 5,164 

7.25 7,50 
2.189 2,201 
23.42 17,18 
0,997 0,998 
7,413 7,618 

3”iE 
(Ref, 

10:171 p; 

- - - - - - - 

) :lO, 1 

1:’ 11,190 3,oo 3.25 9,352 
t 22076 21.71 
z 0,187 0,224 
pHS 4,218 4.316 

5,oo 5.25 5.50 
2.895 2,653 2,439 
19841 19.37 17.24 
0.748 0.818 0.897 
5,312 5.491 5.775 

7,75 8.00 8.25 
2,198 2.196 2.194 
17.19 17,19 17820 
0.999 0.999 1.000 
7.866 8.116 8.366 

8,50 

- - - _ 
3.50 
7,364 

ig4z 
4:283 

5,75 

8x50 

3.50 
7.973 

20°G!& 
41407 

5.75 

8,50 

1 :2,1 

- - - - 



CHROMATOGRAPHIC DATA(1983) 
D91 

14; 3-PROPYLGLU;$R;C ACID 

1; 
C8H1404 

EE . 174.20 
PHL 3.00 
$E 

3,25 
4710 9.319 7.837 

32.96 
:HS 0,365 4.000 

30096 
~~:ooz 

4,109 0,437 24.74 0.513 
4.215 

3.75 4,oo 4.00 5,710 4,824 29.00 4.360 28.75 %3 25.31 %!6 25.63 %8 
0.606 0.724 0,812 26.23 

y.;:O 
27811 3i.24 

:%9 
35.21 

:'%3 
3j.18 

;':tl :$9 
3i 13 4,333 4.472 

0.918 
1.053 4.571 4,688 1.212 1,257 
4.835 5,009 

1,410 
5,062 

1.564 
5.241 

3b ?29 66 

5.442 
1 5:713 1 613 

5:904 

8.75 1.912 ?%9 ?%6 

32818 32.25 3i,38 

:% (Ref,) : 12 , 7 

2,000 2.000 2.000 34.77 

19*;:7 

46.27 

I'O&$ 

8.846 9.096 9.347 

2.000 
2.000 

9.629 

4i 2.600 20 

9.882 10.136 ---_-_-_________________ _ 
242 PROP'LMALON;: ;CID 

-2 52:0 
2,971 3.00 3.25 
5,845 EtE" 9;' 3,937 3.683 

zt 0.799 32.46 29.45 0.857 

2j.50 %6 

DHS 3.525 3.687 0,905 
3,855 

3,75 4.00 4.00 
3,345 3,219 3,225 26.22 ;::;O 25352 
0.947 

22825 #8 22.15 &$6 
0.986 22,43 0,992 1.028 23x12 1.072 

%9 26.72 

1.134 

25$7 23-78 

1.148 

24.03 '?22'7 2j :'::8 ?$O 

4.045 4,258 4.290 4,494 
4.719 4.952 

1.234 
59 

4.998 
1,345 
5.448 

5:753 1 $22 
2k 42 

5.223 
1 627 
58'934 

6.00 6,25 
1,947 1.859 29.16 :::?S 29874 !:::3 39,75 ::%l 

1.820 
39.96 

40,08 
4bn15 :%6 1"':1"4 1,731 

36.65 :':!4 

6,138 
1.901 1,938 

6.361 1,963 

36.68 :';?9 

6.660 6,880 1,979 
7,117 

1.987 

3b,70 18.70105 8% 36 

1,993 
3b 75 

7,361 7,583 
1.996 

7,829 

498 72 

8.078 
1 8:327 1 499 

8:578 

8,75 9,oo 4:%7 
1.712 1,709 

?%6 
?%2 (Ref.) : 12 , 2 

30.79 30.84 30895 
1,999 2.000 2,000 

33.54 3i.93 

:'kti 

67 

8,828 9.078 9.328 
2.000 

3i 
2,000 

9.604 
2.boo 

9.856 10.109 ----_--___________________ 
243 PROPILSULFO;N$5ACID 

-2,000 
C3H803S 
124815 EL 3.00 3.25 2.104 

t 26.01 
2,104 
23.17 

3':!4 

i 1.000 
DHS 

1.000 
3.241 3,455 

2i,44 1,000 
3,670 

3,75 4,oo 
2,104 2,103 k?!!t 20.35 ::??l 19.69 ::::O 17855 %9 
1,000 

17820 
1,000 1.000 16.99 1.000 16,87 1.000 

%7 Ii.11 

1.000 

:*:;6 l!I,O4 

1.000 

14.00 25':;4 

1,000 

16 :?3 5'::2 
94 3,897 4.135 4.139 4.370 

4.612 4,858 4.879 
1.000 

5,127 
l.bOO 

16 93 

5.376 5,610 
1 51859 boo 

6,OO 6,25 6.50 
2.111 2,110 
16093 

2.104 26:::3 
16.92 

1:%2 
22890 22890 

%l 
22.90 

:':!3 
lb>89 

:'::2 
22,89 lk,89 

28% 
lb,90 

28'::O 1.000 1,000 1.000 1.000 
1.000 

li; 
28':?2 

91 16 92 6,108 6.358 6.653 6.902 1.000 7.152 1.000 
7,402 

1.000 
7.608 

1.000 
7.858 8.108 

1 8:358 boo 1 600 
81609 

8.75 9,oo 
2.111 2.109 x* Z!3 zx :"bE 

(Ref.) : 2 , 12 

16.95 16s99 li.08 2i,26 2i.59 2?,22 
1,000 1~000 l#OOO 1,000 1.000 1.000 
8,860 9.110 9,361 9.651 9.904 10,160 

.---------------------- ------_--------__ 



D92 CHROMATOGR .APHIC DATA (1983: 

____------------ 
244 PYRAZOLE-2.;3D18CARBO;YbU; 

1; 56:0 4:228 

3,75 4.00 4,oo 4825 
1,980 1,871 1.866 1,782 
28.43 29823 26853 27830 
1,396 1.525 1.549 1,663 
3.916 4.137 4.176 4,380 

6.00 6025 6.50 6.75 
1,584 1.580 1,568 1.566 
29,78 29.81 38.66 38.65 
1,990 1,994 1.997 1,998 
6.066 6,315 6,591 6.840 

8,75 9,oo 9.25 9.50 
1,578 1,577 1,575 1.565 
29287 29.92 30802 36.07 
2,000 2,000 2.000 2,000 
8,815 9.065 9,315 9,587 

_ _ _ - _-- _ _ _ _ _ _ _ - 
245 PYROPHOSPHO;ftCgACID 

I$ m 

Ii: 

3::; 

8818 I 
a& 

3.75 4,oo 4,oo 4,25 
1,531 1,521 1.533 1,527 
34,26 33.38 30.38 29.92 
1,979 1.990 1.991 1.999 
3,834 4,075 4,080 4,317 

6,OO 6,25 6.50 6.75 
1.441 1.405 1.350 1,319 
33832 34.94 46,74 48.38 
2,279 2.408 2,579 2.705 
6,067 6,312 6.605 6.831 

8.75 9.00 9,25 9,50 
1,230 1.215 1.201 1,174 
47.45 49.26 50,91 60,49 
3.463 3.609 3,737 3,835 
8.793 9.040 9,288 9.544 

__ ___ ---- _ _ __ ~_ 
246 PYRUYIC ACID 

4283 2.490 

3,75 4.00 4-00 4.25 
1,973 1.946 1.951 1.935 
19,31 18.73 16.78 16847 
0,965 0.979 0.980 0,988 
3.896 4.125 4.139 4,361 

4,50 
1,925 

F% 
4: 599 

4,75 

:6"!: 
0,496 
4.843 

6,OO 6.25 6,50 6.75 
1,913 1.912 1,908 1,907 
16,23 16.23 21065 21.64 
1,000 1.000 1.000 1.000 
6.091 6,341 6,629 6,879 

7.00 
1.906 

:‘f% 
7:129 

7,25 

ii":: 
1,600 
7,379 

8.75 9.00 9.25 9,50 9,75 10.00 
1,913 1.912 1,910 1.907 1,906 1,903 
16.24 16.28 16.35 20012 20038 2Os88 
1,000 1.000 1.000 1.000 1.000 1.000 
8.842 9,092 9,343 9.627 9.879 10,134 

-ACID 

4,50 
1,712 

I”iES 
4:600 

7.00 

9,75 
1,563 

&Ii 
91838 

4.50 
1,522 
29.70 

x: 

4 
EL 
t 
z 
PHS 

4,75 4.75 5,oo 5,25 5.50 5,75 
1,660 1,652 1.618 1,596 1,597 1,589 
28856 31883 32.22 32846 29065 29873 
1,850 1.855 1.911 1.947 1.969 1,982 
4,833 4.853 5,088 5.331 5.576 5.819 

7,25 7.50 7.75 8.00 8,25 8850 
1,560 1,581 1,580 1.579 1.577 1,580 
38.62 29081 29081 29.81 29,82 29084 
1,999 2.000 2,000 2.000 2.000 2.000 
7,339 7.564 7,814 8,064 8.314 8,565 

iO% 
37.03 
2.000 

10,091 

H4P207 
177.98 

7.25 
1,272 

;"cii? 
7:308 

C3H403 
88,06 

(Ref.) : 10 

P,FL 
: 
PHS 

4.75 5,oo 
1,511 1,504 
32t88 33002 
2,018 2.035 
4,822 5,070 

5.25 
1,493 

;36z; 
5:319 

7.50 7,75 
1.286 1.275 
41.24 41898 
2.971 3,034 
7,552 7.796 

8800 

(Ref,) . 11 .4 

9:’ 3.00 2.171 
t 
Z ;3g 
PHS 3.301 

4.75 5.00 5.25 
1.917 1.913 1,910 
18.20 18.14 18.11 
0.996 0,998 0,999 
4.862 5,108 5,357 

7.50 7.75 8.00 
1,915 1.914 1.913 
16219 16020 16.20 
1,000 1.000 1.000 
7,591 7.841 8,091 

(Ref,) : 11 , 7 

3.25 3,50 
2.180 2,086 
28874 28,14 
1.194 1,283 
3.495 3,702 

3,25 3850 
1.568 1.546 
38.28 35877 
1,935 1,962 
3,379 3,601 

5.50 5.75 
1.492 1,471 
31.06 32800 
2.108 2,178 
5.576 5.822 

8025 8,50 
1.253 1.245 
44,05 45.65 
3.198 3.321 
8,292 8.547 

3.25 3.50 
2,078 2,016 
21,67 20,25 
0.916 0,945 
3.489 3,683 

5.50 5,75 
1.916 1,914 
16.24 16,23 
0,999 1,000 
5,593 5.841 

8.25 8.50 
1,912 1,914 
16.21 16.22 
1.000 1,000 
8,341 8,592 



CHROMATOGRAPHICD ATA(1983) D93 

__------ 
247 SACCYARIN 

31,3 

---------______ 

EL 2.874 3sOO 2.783 3.25 3.50 2,722 

: 29.06 0,906 26.12 0.937 24,23 0.958 
PHS 3,381 3,566 3.757 

5.00 5325 5.50 5,75 
2,620 2,615 2,630 2,628 
21.37 21.32 18877 18,75 
0,998 0,999 0,999 1.000 
5.176 5,425 5,654 5.902 

7.75 8,OO 8825 8.50 
2.627 2.626 2,623 2,627 
18.71 18871 18.73 18,75 
1.000 1,000 1.000 1,000 
7.901 8.151 8.401 8.653 

1 :3 

3,75 4,oo 4.00 4.25 4.50 4.75 4,75 
2.679 2,651 2.665 2,648 2,637 2,629 2,625 
22.96 22.17 19.49 19,08 18,82 18867 21.45 
0,974 0.984 0,985 0,991 0.995 0.997 0,997 
3,966 4.194 4.205 4.424 4.659 4,903 4,931 

6000 6025 6,50 6.75 7.00 7.25 7,50 
2,625 2,623 2,612 2,611 2.609 2.607 2.629 
18.74 18374 26,17 26.16 26,16 26-15 18>70 
1,000 1,000 1,000 1.000 1.000 1.000 1.000 
6.151 6.401 6,709 6,958 7.208 7,458 7,651 

8.75 9.00 9.25 9.50 9.75 10.00 (Ref, 
2,625 2.622 2.619 2.610 2.607 2,601 
18,79 18.86 18098 24.28 24883 25.91 
1.000 1.000 1.000 1,000 1.000 1.000 
8.903 9.154 9,406 9,710 9.966 10.226 

248 SAL!EYLIC ACID 
35.4 

3,75 4.00 4.00 4.25 4,50 4.75 4.75 
2,565 2.461 2.460 2,403 2,363 2,336 2,332 
21827 20861 18.22 17089 17868 17.55 19,99 
0.891 0,930 0.935 0.958 0.974 0,985 0,986 
3.985 4.193 4.226 4,423 4,646 4.884 4.910 

6.00 6.25 6.50 6.75 7.00 7.25 7,50 
2.308 2.305 2.297 2.296 2.294 2.292 2,308 
17.61 17.61 24.14 24.14 24.13 24.13 17.57 
0.999 1,000 1.000 1,000 1,000 1.000 1.000 
6.125 6,375 6.675 6,925 7,174 7.424 7.625 

8.75 9.00 9,25 
2,305 2.304 2.301 
17.64 17.70 17.79 
1,000 1,000 1.000 
8.877 9,127 9,379 

-- --- -- -- -- - 
249 SEBAtIC ACID 

-2 2% 

9,50 9,75 10,oo (Ref, 
2,296 2,293 2.289 
22.39 22.80 23357 
1.000 1.000 1,000 
9.674 9,928 10.186 

ClOH1804 

k:% 
202.25 

3#75 4.00 4,oo 4325 4.50 4,75 4,75 
7.143 5,907 5,173 4,540 3,919 3.364 3,206 
31.57 31.21 27033 27.58 28.05 28,74 33.18 
0.541 0.657 0.759 0.867 1.008 1,177 1,232 
4.425 4,553 4,655 4,760 4,892 5.051 5.107 

6.00 6025 6850 6,75 7.00 7.25 7.50 
2.132 2,079 2,026 2.008 1,996 1.987 2.020 
32.33 32.52 43.90 43394 43.95 43.93 32.77 
1.883 1,930 1,963 1,978 1.988 1.993 1.996 
6.135 6,368 6,665 6.902 7,147 7.395 7.606 

8.75 9,oo 9.25 
2.011 2.008 2.004 
32887 32095 33.09 
2.000 2.000 2 000 
8.855 9,105 9,356 

- - ------ ---- 

9,50 9,75 10.00 (Ref. 
1.988 1,983 1,978 
40088 41.43 42,48 
2.000 2.000 2.000 
9,642 9,894 10,149 

SE’ 3,oo 3,155 3.25 2,895 3.50 2.708 
t 25879 23.67 22,26 

:HS 0.721 3.485 0,787 3,641 0,843 3.802 

5,oo 5.25 5.50 5.75 
2.317 2.307 2.314 2.310 
19892 19,88 17863 17862 
0,992 0.995 0.997 0.998 
5,151 5,397 5.631 5,877 

7,75 8800 8.25 8,50 
2,307 2.306 2,304 2,307 
17.58 17.58 17859 17,61 
1.000 1.000 1.000 1.000 
7.875 8.125 8.375 8,626 

1 :lO,l 

iiE” 12,173 3,oo 10,107 3.25 3,50 8,526 
: Or315 36.02 0,380 33879 0,452 32.42 

DHS 4,111 4,214 4.314 

5,oo 5.25 5#50 5.75 
2,839 2,545 2.318 2.212 
33,91 34.65 31,68 32,04 
1,394 1.556 1,731 1,815 
5,272 5,464 5.733 5.918 

7,75 8,OO 8.25 8.50 
2.016 2.013 2,009 2.014 
32,78 32379 32,79 32883 
1,998 1.999 1,999 2,000 
7.854 8,104 8,354 8,605 

1 : 10 , 12 



D94 CHROMATOGR APHIC DATA (1983) 

550 SELENIC ACID 

14 i% 

3,75 4.00 4.00 4.25 4.50 4.75 
1,072 1,068 1.073 1,071 1,070 1.069 
29.72 29,09 26.99 26863 26,42 26.31 
1,987 1.993 1.993 1.996 1.998 1,999 
3.768 4.016 4.017 4.265 4,514 4.763 

6,OO 6.25 6.50 6.75 7,oo 7.25 
1,069 1,068 1.063 1.063 1,062 1,061 
26.38 26-38 32.36 32.35 32035 32.34 
2.000 2.000 2.000 2.000 2.000 2.000 
6.013 6.263 6.516 6,766 7.016 7.266 

8.75 9-00 9.25 9,50 9.75 10.00 
1.069 1,068 1,068 1.064 1,063 1,062 
26838 26541 26.46 30.51 30.68 30.97 
2.000 2,000 2.000 2.000 2.000 2,000 
8,763 9.013 9.263 9.516 9.766 10.016 

_ _ _ _ _ _ _ _ _ _ _ _ 
251 SELENIOUS ACID 

1: ii:: 

3.75 4.00 4.00 4.25 4.50 4.75 
2.049 2.012 2.018 1.997 1,983 1.974 
19.58 18.99 16198 16867 16.48 16.37 
0.955 0.973 0,974 0,984 0,991 0,995 
3.908 4.135 4.152 4.370 4.605 4,849 

6.00 6.25 6,50 
:l96& 1.958 1.946 

16.59 22.41 
l.bO's 1.010 1,020 
6,097 6,347 6.648 

6.75 7.00 7525 7.50 7.75 8.00 8125 8.50 
1.935 1.915 1.885 1,847 1,790 1.723 1.653 1.587 
22.72 23,211 24.07 19.31 20567 22.28 23,96 25.64 
1.035 1.061 1,104 1.180 1.272 1,390 1,523 1,667 
6,897 7.145 7.393 7,660 7,889 8,117 8,348 8.607 

8.75 9.00 9.25 9,50 9,75 10.00 
1.541 1,506 1.482 1.460 1,449 1.442 
26.78 27066 28.30 34.15 34.66 35332 
1.772 1.854 1.912 1.950 1,971 1.984 
8,832 9,068 9.311 9.577 9.824 10,075 

252 SELEyOCYANK7A;ID 

3.75 4.00 4.00 4.25 4.50 4.75 
1.184 1.184 1.185 1,184 1.184 1.184 
15.62 15.24 14.05 13-84 13.72 13.66 
1.000 1,000 1.000 1.000 1,000 1,000 
3.778 4.026 4.027 4.272 4.521 4.770 

6.00 6.25 6.50 6,75 7,oo 7.25 
1.184 1.184 1.184 1.184 1.184 1.184 
13.69 13.69 17.04 17.04 17.04 17.04 
1.000 1.000 1.000 1,000 1.000 1.000 
6.020 6.270 6.529 6.779 7.029 7.279 

8.75 9.00 9.25 
1.184 1.184 1.184 
13.69 13.71 13.74 
1.000 1,000 1.000 
8.770 9.020 9.270 

9.50 9,75 10.00 
1.184 1.184 1,183 
16.02 16.12 16.31 
1.000 1,000 1.000 
9,528 9.778 10.029 
_ _ _ _ _ _ _ ___ 

- - - - - - - - - - 
H2SeO4 

0.000 144.97 
2.050 

HSeCN 
O.QQO 105,99 

---------__ 
9:’ 3.00 

t :&? 
z 1.433 
PHS 3,038 

4-75 5.00 5.25 
1.067 1,066 1,065 
28x54 28.48 28045 
1,999 1,999 2,000 
4,765 5.015 5.264 

7.50 7,75 8,OO 
1.069 1.069 1.069 
26.34 26.34 26.35 
2.000 2,000 2.000 
7.513 7.763 8.013 

(Ref.) : 11 , 4 

-- - -_ -----_ 

SF’ 3.00 
i 

k3% 
pi,8 

?HS . 

4.75 5%00 5,25 
1,973 1.967 1,963 
18.45 18.40 18.37 
0.995 0.998 0.999 
4.869 5.114 5.363 

(Ref.) 11 

I%!’ 3.00 1.185 
+ L 19.40 
L 

! zz29 GHS i 

4.75 5.00 5,25 
1.184 1,184 1.184 
14s91 14.87 14.85 
1,000 1,000 1.000 
4.774 5,024 5.274 

7.50 7.75 8,OO 
1.185 1,185 1.184 
13.66 13,66 13.67 
1.000 1,000 1,000 
7.520 7.770 8.020 

(Ref.) : 2 , 12 

------- 
3.25 3.50 
1,085 1.077 
32580 30,84 
1,961 1,977 
3.278 3,521 

5.50 5,75 
1,069 1,069 
26.39 26.38 
2,000 2.000 
5.513 5,763 

8.25 8.50 
1.068 1,069 
26.36 26836 
2.000 2.000 
8.263 8.513 

3.25 3.50 
2,184 2.105 
21.93 20.52 
0.895 0,929 
3.512 3.701 

5.50 5,75 
1,968 1,966 
16247 16.48 
1,001 1,003 
5,599 5.848 

3,25 3.50 
1,184 1.184 
17.41 16.27 
1,000 1.000 
3,293 3,534 

5,50 5,75 
1,185 1.185 
13.69 13,69 
1,000 1.000 
5,520 5.770 

8.25 8.50 
1,184 1,185 
13.67 13967 
1.000 1,000 
8.270 8,520 



CHROMATOGRAPHIC DATA (1983) D95 

_ _ _ _ _ _ _ _-----__---------------~---- 
253 -SiRB:C ACID C6H802 8,"' 3.00 3,25 3,50 

33,4 4.770 112.13 11.103 9,298 7.942 

: 0.210 24.46 23,21 0.252 22.35 0.296 
PHS 4.177 4.277 4,372 

3,75 ;%6 %8 6.758 
21.68 2i.18 li.45 

t$'13 
16.30 

;%3 
l&l6 

%4 
18.06 

%6 
2b.61 

:'& 
2b.56 

:'%7 
26052 

:?l 
li>15 

:::;5 
18.14 

0.349 0,415 0.489 0,543 0.611 0,690 0.719 0.787 0.852 0,915 0.943 
4.475 4.596 4,722 4,815 4,935 5,085 5.146 5.304 5.493 5,766 5,949 

26'$8 ;'$9 ;%5 
18.13 li.12 2<,06 

;';;4 
2$,06 

;'!:S 
26.05 

;'&I 
25,05 

;'%7 
1!3,09 

:';:5 
18.09 

28:%3 28.2:0 28::!3 
18.10 lb.11 18.13 

0,964 0.979 0,990 0,994 0,997 0,998 0.999 0.999 1.000 1,000 1,000 
6,165 6,400 6,709 6,947 7,193 7,441 7.639 7.888 8.137 8.387 8.639 

28't;l ;'$9 29'2;6 ;'%9 29'$6 :'b% 
(Ref.1 3 

li.16 li,22 lk.33 23.25 2:>72 24.62 
1.000 1,000 1,000 1.000 1,000 1,000 
8.889 9.140 9.391 9.691 9,945 10.204 

_______-_----------- _ ____- __-_ -- 
254 SUBERIC ACID C8H1404 3.00 3.25 3.50 

:: ',:;z m 174.20 

SE' 

: 
11.348 33.79 9.435 31579 7,974 30.58 
0,311 0,375 0.446 

PHS 4.095 4.199 4,299 

3,75 6,697 %4 
24.55 

:%7 
26.00 

%6 
26.27 

ilj%3 
2k.78 

%8 
2j,54 

%2 
3i.72 

:%8 ::% :::"99 %9 
29,83 3$,54 33.37 30475 31316 
0,533 0.646 0,749 0.854 0.991 1.158 1.213 1,373 1,537 1.718 1.804 
4.409 4,538 4,643 4,748 4,880 5.041 5.096 5.262 5.454 5,726 5,910 

!%2 %$O :":$ ;';;3 !:%2 %D06 
3i.50 3i,72 42.52 4i.58 

:'!?l 
45.60 

:%3 
42.60 

::% :!?18 4':%5 
32,02 3j.03 32,04 32.05 32.08 

1.875 1,925 1,960 1.977 1.987 1,992 1,995 1 997 1.999 1,999 2,000 
6.126 6,359 6,654 6,890 7.134 7,382 7.596 7.845 8.094 8.344 8.595 

(Ref.) 10 , 7 

__________-_-____-__----- ~~--- -- - 
255 SUCCINIC AC;; AS) C4H604 3.00 3.25 3.50 

I; 60:9 , ~~~% 
118.09 gL 

tL 
6.629 5.619 4,856 
25962 24.26 23.41 

&S 
0.363 0.430 0.500 
3.914 4.025 4.133 

;':'93 
2i,86 

:%4 
2i.62 

;%O 
26416 

;%2 5.75 1.643 
26.38 

;%7 
26.86 

%5 
2i.69 

;:;?6 %4 ::29:6 5.50 1.728 
24.71 25,82 27,ll 26.16 26.93 

0,583 0.683 0,761 0.846 0,954 1,082 1,118 1,251 1,399 1,600 J-702 
4,254 4,397 4,504 4.625 4.779 4,962 5.015 5.201 5.407 5.704 1.885 

6<00 8.00 8.25 8.50 

2j 1571 60 
l,h7 

%O 26.09 

%4 ?;555 :%3 

36.78 

:%5 

36.84 

:%8 :::25 
1,443 1.441 1.443 

36.49 36,67 28.82 28.84 28.86 28.88 28.89 
1,871 1,929 1.957 1.975 1.986 1 992 1.995 1.997 1.998 1.999 

6,095 6.323 6.608 6.837 7.078 7,324 7.555 7,803 8,052 8.303 8.552 

(Ref.) 10 , 1 



D96 CHROMATOGR APHIC DATA (1983) 

_ _ _ _ _ _ - - 
256 SULFtMIC AC 

3.75 4.00 
1,594 1,593 
17.72 17.22 
1.000 1.000 
3.835 4,078 

6.00 6.25 
1,597 1,596 
15.12 15.12 
1,000 1,000 
6,061 6,311 

8.75 9.00 
1.597 1.596 
15.13 15,x 
1.000 1.000 
8.812 9,062 

_ _ _ _ _ - - - 
257 SULF$NILIC 

3,75 4.00 
2.768 2.636 
21,88 21s20 
0.868 0.913 
4.011 4,214 

6.00 6.25 
2.431 2,428 
18805 18,04 
0.999 0.999 
6,136 6,385 

8875 9,oo 
2,428 2.426 
18808 18.14 
1,000 1,000 
8,887 9.138 

- - - - ---- 
258 m-SI)kFANI Ll 

3,75 4.00 
3.350 3.049 
21.90 21.28 
0.719 0.792 
4.116 4.288 

6.00 6,25 
2.460 2.454 
18.13 18,12 
0.996 0.998 
6,140 6.388 

8.75 9.00 
2,451 2,449 
18,16 18.22 
1,000 1,000 
8.889 9.140 

_ -__---- 

_ _ _ _ 

%Y 

6.50 

hi':: 
lab00 
6,589 

9.25 
1,595 

:5b% 
9:313 
- --- 

%!? 

4.00 

GE 
0,420 
4.252 

6.50 

9.25 

_ --- 
C ACID 
33,4 

4.00 4.25 

6.50 6.75 

9.25 

-2.000 

4.25 

:i5z: 
l,ilOO 
4.318 

6-75 

3.227 

- - ------- ---- - _ 

“US%’ 91’ 
3,oo 

: 
:a5;‘$ 
py 

pHS , 

4.75 4.75 5,oo 5.25 
1,596 1.595 1,595 1,594 
15.08 16.77 16.72 16.69 
1.000 1,000 1.000 1,000 
4.811 4.824 5.073 5,322 

7.25 7.50 7,75 8.00 
1,592 1.598 1.597 1.597 
19,64 15.09 15.09 15.10 
1,000 1.000 1.000 1,000 
7,338 7.561 7.811 8.061 

~“iil” 
(Ref,) : 10 , 12 

;&,"a 

101090 
__ -- -- 

C6H7N03S 
SE' 

3.00 
173.19 3.489 

t 
z 20% 
PHS 3:532 

4.75 4.75 5.00 5.25 
2.471 2.465 2.445 2.432 
17.98 20.55 20847 20.43 
0,981 0.982 0.990 0.994 
4.896 4.925 5.164 5.410 

7.25 7.50 7.75 8.00 
2,413 2,431 2.430 2.429 
24-90 18.01 18.01 18,02 
1,000 1.000 1.000 1,000 
7.437 7,635 7,885 8.135 

;";I~~ 
(Ref.) : 10 , 1 

y; 

101201 
_ _ -___----- 

C6H7N03S 
173.19 9:' 

3,oo 

t %'Z 

;HS n 
$n50; 

4.75 4.75 5,oo 5.25 
2.589 2,576 2.521 2,486 
18,06 20.65 20.57 20,53 
0,943 0,947 0.968 0.981 
4.920 4.955 5,180 5,419 

7.25 7.50 7.75 8.00 
2,436 2.454 2.453 2.452 
25.05 18009 18.09 18.10 
1.000 1,000 1.000 1.000 
7.440 7,637 7,887 8,137 

:"4;2" 
(Ref,) : 3 

24.62 
1.000 

10,204 

3,25 3,50 

5,50 

8.25 8.50 

3.25 
3.175 
24.32 

m14 

8,25 
2.427 

:"G 
81385 

3.25 

5,50 

8.25 

_ - - 

8.50 

3.50 
3.717 
22.77 

EE 

8,50 

:s":; 
l.bOO 
8,639 



CHROMATOGRAPHICDATA(l983) D97 

_ _ _ _ _ _ _ _ _ - - _ --_ _ --. 
259 o-S~:FANILKjA;ID 

7,488 

- - 
-C6H7NO 
173.19 

- - - 
3s 

EL 

: 
oHS 

3.00 
3K-I 

;'&I 
5:518 

5.25 3a75 4.00 4.00 4.25 4.50 
mumc 96.602 67.988 59.744 50.784 
21852 21808 18,34 18.25 18,17 
0,019 0.023 0,033 0.038 0.045 
5.767 5.861 6.019 6.077 6,151 

6800 6.25 6.50 6.75 7.00 
9.820 8.393 4<981 4.626 4.196 
18t17 18817 24.93 24.94 24.95 
0,238 0.280 0.477 0.515 0.569 
6.963 7.055 7,422 7.487 7.580 

8,75 9,oo 9.25 
2,531 2.495 2.473 
18.17 18.23 18.34 
0,967 0.981 0.989 
8,915 9.152 9,397 

---__--__-_. 
260 SULFURIC ACID 

1; 585:: 

9.50 9.75 
2.453 2.443 
23.26 23s72 
0.994 0,997 
9,695 9,947 

w4 

3.75 4.00 4.00 4.25 4.50 
1,036 1.034 1.038 1.037 1.036 
29.39 28.78 26.74 26839 26.20 
1.990 1,994 1,994 1.997 1,998 
3.761 4,011 4,011 4,260 4,510 

6.00 6.25 6.50 El,75 7.00 
1.036 1.035 1,031 1.031 1,030 
26816 26.16 31,95 31,94 31.94 
2.000 2.000 2,000 2.000 2,000 
6.010 6,260 6.511 6,761 7,011 

8.75 9.00 9.25 9.50 9.75 
1.036 1.035 1.035 1,031 1.030 
26.15 26.19 26.24 30.16 30.31 
2,000 2,000 2,000 2,000 2,000 
8.760 9,010 9.260 9,511 9.761 

261 SULFLJROLJS ACID 

-2 :E 

3.75 4.00 4.00 4.25 4.50 
1.557 1.551 1.555 1,551 1.548 
17.49 17.01 15345 15.20 15.08 
0.993 0,997 0,997 1.000 1.003 
3,834 4.075 4.080 4,316 4.561 

6,OO 6.25 6.50 6.75 7,oo 
1,476 1.435 1,360 1.313 1.267 
17.18 18.41 25,97 27,63 29.24 
1,143 1.228 1,394 1,511 1,634 
6.078 6.324 6.664 6,866 7.082 

8875 9.00 9.25 9.50 9.75 
1.162 1.160 1.159 1,153 1,152 
26.89 26,97 27.05 31.46 31866 
1.989 1.994 1.996 1.998 1.999 
8.774 9.023 9.273 9.529 9.779 

_ _ - _ _ _ - _ _-_ _-----_. 

7.25 

10.00 

h"% 
0.498 

10.205 

H2SO4 
98.07 

7.25 

:"b% 
36.59 
1.999 

10,011 

H2S03 
82,07 

7.25 
1.227 

T"iE 
7:309 

:"iE 
3?,01 
1.999 

13.030 

4,75 5,oo 
34.677 29.299 
20.52 20.49 
0,066 0,078 
6,326 6.405 

7,50 7,75 
3.156 2,989 
18.11 18.11 
0,769 0.814 
7.976 8,092 

(Ref,) : 3 

;HS 

_ - _ 
3.00 
1,052 

;'f$ 
3,020 

4.75 5.00 
1.034 1.033 
28.25 28.20 
1.999 1,999 
4.760 5,010 

5225 
1.032 

5"tl~o" 
5:260 

7.50 7.75 
1,036 1,036 
26.11 26.12 
2.000 2,000 
7.510 7,760 

(Ref.) : 1 I4 

FL 
: 
PHS 

3,oo 
1.603 
21,82 

!:%% 

4-75 5.00 
1,544 1.539 
16,71 16.78 
1.008 1.015 
4,821 5.070 

7.50 7.75 
1.206 1.188 
25,49 26.05 
1.843 1.901 
7.566 7.791 

(Ref.1 : 2 .7 

5.50 

'Y% 
o.i91 
6,844 

8 00 8.25 

3.25 

ho% 
1,470 
3.266 

5,50 

k":: 
2,boo 
5.510 

8.25 

3.25 

5.50 

h's? 
1.650 
5.583 

8.25 
1.168 

?%; 
8:276 

3.50 

bOZ 
1.483 
3,513 

5.75 

8,50 
1.036 

?%% 
81510 

3.50 

h'% 
0.487 
3,603 

8.50 
1.165 
26.79 

k592860 



D98 CHROMATOGRAPHICDATA(1983) 

262 TAPS 
-1 25,O 

C7H17NO6S 
8.300 243827 ii,"' 

3:00 3,25 3,50 
q rmm!XnuEo;aro 

: 
29808 27852 26846 

PHS 
0.004 0.005 0.007 
5,946 6,034 6,115 

3,75 4.00 4.00 4.25 4.50 4.75 4.75 5.00 5,25 5,50 S&75 
~anoniKn~mmcm~nccmmo ca?on 91.527 73.907 36,649 33,079 
25.63 25801 21.36 21.23 21811 21801 24.24 24.21 24818 21816 21,16 
0.008 0,010 0.014 0.016 0,019 0,023 0,028 0,033 0,041 0,084 0.093 
6,200 6,296 6.438 6,499 6,575 6,666 6.748 6.829 6,925 7.252 7,301 

6800 6.25 6.50 6.75 7,oo 
28,756 24,110 12.350 11.273 9,964 %2 ;':!9 :'$8 #3 @:2 $;97 
21816 21817 30.19 30.21 30824 3b.29 da21 2ia22 2i.24 2i 27 2i 34 
0,108 0,129 0,255 0.280 0.317 0.371 0.527 0,572 0.634 0,iOS 0,609 
7,369 7,455 7.816 7,870 7.947 8,049 8,320 8,398 8.509 8,654 8,894 

8375 9.00 9.25 
3,833 3,640 3,507 
21840 21,51 21.72 
0,862 0,909 0,944 
9,063 9.266 9.493 

9.50 9,75 10,oo (Ref.) . 11 9 
3,394 3.348 3.314 

, 

28.69 2q,72 31.90 N-Tris(hvdroxvmethvl)methvl-3- 
0.972 0,984 0.991 9,806 10,056 10,321 amlnoproPanesulfon~c acid 

263 TARTfRIC ""4: &S, 

-2 60:7 

3,75 4.00 4.00 
2,114 1.921 1,883 
27867 28823 25.73 
1.257 1.407 1,452 
3,964 4,163 4,223 

6,OO 6825 6050 
1,455 1,450 1.439 
28887 28390 37801 
1.986 1.992 1,996 
6.055 6,303 6.575 

8.75 9,oo 9,25 
1.446 1,445 1.444 
28.96 29801 29809 
2.000 2,000 2,000 
8.802 9.052 9.302 

264 TARTRONIC ACID 

1; ZE 

3.75 4.00 4,oo 
2.021 1,886 1,858 
24801 24-55 22042 
1.148 1,246 1.277 
3.929 4,152 4,212 

6.00 6.25 6850 
1.292 1.283 1.272 
27858 27.66 34.83 
1,967 1,981 1.989 
6.042 6.288 6,554 

8875 9,oo 9.25 
1,274 1,273 1.272 
27.77 27081 27.88 
2.000 2.000 2.000 
8,785 9.035 9,285 

3,036 Emi iiFL 
3.00 3.25 3850 

4.366 
2.907 2,590 2,336 

: 29,86 28,25 27862 
O.E78 

PHS 
0,997 1.120 

3.464 3,622 3,784 

4.25 4,50 4,75 4.75 
1.758 1,653 1,575 1,565 15'50105 
26,37 27.03 27.59 

1,698 
3i,Ol 

:$52 
30862 

1,577 
33828 

:'%4 

1.800 
2i,72 

15'4722 

1,808 
2i,81 

4.404 4.610 
1,878 1.927 

4,833 
1,958 

4.855 
1,975 

5.083 5.321 5,571 5,809 

6.75 7.00 7.25 7.50 1,437 1,434 1.432 1.449 
37.01 

:$8 
37,Ol 

!$7 !'%5 
36899 28.90 2i.90 

1,999 
2i,91 

!%7 

1,998 1.999 2,000 
2i,92 26.93 

6,823 
2,000 

7,072 7.322 
2,000 2.000 

7.552 
2,000 

7.802 8,051 8.301 8.552 

9.50 9,75 10,oo (Ref,) : 10 
1.436 

, 1 
1.434 1.431 

34.62 34,90 35842 
2.000 2,000 2,000 
9,570 9.820 10.072 

C3H405 
2::;; K' 

3.00 3.25 
120,06 

3.50 
2,374 27.42 2,253 25.20 2.141 

: 0.957 1.013 1,073 24.17 

pHS 3.327 3,520 3,718 

4,25 4.50 4.75 4.75 
1.733 1,611 1.505 1.491 :'ii94 
23,31 24.32 25,27 2i.71 

?::8 
27.97 24.25 

?%6 
23,25 

:%S 

1.386 1,511 1.638 1.653 
27.45 

4,411 
1,758 1.843 

4,621 
1.908 

4,840 4,868 
1,943 

5,085 5.315 5,576 5,802 

6.75 7.00 7025 7-50 7.75 8.00 1,268 1.266 1,264 1.276 1.275 
34.85 34.86 

1,274 %:3 
34886 

?5$4 
27372 27,73 27,73 

1.994 1,997 1,998 
2j.74 27.75 

1,999 
6.800 

1,999 2.000 
7.048 

2.000 2.000 
7.298 7,535 7,785 8,034 8,284 8.535 

9,50 9.75 10,oo (Ret,) : 10 
1,266 1.264 

, 1 
1,263 

32073 32.96 33.37 
2.000 2,000 2,000 
9,546 9,796 10,047 

_ _ _ _ _ _ _ _ _ _ _-_ _ _ _ _ _ _ _ - _ --_--_ _ - _--_ - _ _ __ 



CHROMATOGRAPHIC DATA (1983) D99 

- - - _ _ - - _ 
265 TEREPHTHAL 

1; 
‘%aA5’ n 
53:o 

- - - 

4.25 

?il% 
l,iO5 
4.458 

6.75 
1,662 

:"&z 
6:854 

9,50 
1,661 
37,15 

:::ii 

3,337 

C8H604 
166813 

------- 
3.00 3825 
4.141 3,556 
32028 30.69 
0,716 0,843 
3,642 3,772 

- - - - 
3,50 
3.106 

i"& 
3:904 

5,75 

8325 8.50 

h6Z 
2.boo 

:tF:: 
2,600 

8.323 8,574 

3,75 4‘00 
2,722 2,399 
29878 30814 
1,129 1,302 
4,054 4,229 

6,OO 6.25 
1,688 1,681 
30843 30846 
1,983 1,990 
6,077 6,325 

8875 9.00 
1,676 1,674 
30054 30860 
2,000 2,000 
8.824 9.074 

- - _ _ _ ___ 
266 THII)$CETIC 

4.00 
2,314 

:'& 
4:299 

6.50 
1,665 

:"i:! 
6:605 

9.25 
1,672 
30,70 

'9:% 

4.50 
1,975 

:"&30 
4:649 

7,oo 

ii%; 
1,498 
7,103 

4.75 4,75 5.00 5025 
1.860 1.844 1.773 1,726 
28.98 32849 32.92 33,21 
1.763 1.774 1.856 1.913 
4.864 4,892 5.113 5.349 

7.25 7.75 8800 
1.678 1.677 
30848 30848 
2,000 2.000 
7.823 8,073 

(Ref. ) : 11 ,7 

_ - - _ 
-C;H40S 
76,ll 

3.00 
2,925 

g2b:$ 
31521 

5.25 

:i8g 
0,491 
5,354 

8.00 
1,849 
15a98 

k%% 

8350 

ha% 
l,bOO 
8.586 

ACID 
43,7 

3,75 4.00 
2,216 2,080 
18.91 18041 
0.827 0.882 
3.979 4.174 

6800 6,25 
1.852 1,849 
16.00 16800 
0.998 0.999 
6.086 6.335 

8.75 9.00 
1.849 1,848 
16.02 16805 
1,000 1.000 
8,836 9,086 

- - __ _ ___ 
267 THI~~YANIC 

4,oo 4.25 

6.50 6875 

ACID 
68,5 0.848 

4.50 
1.933 

&% 
4:620 

4,75 
1.897 
15,95 

m: 

7,oo 7,25 
1.843 1.842 

:%tl 
71121 

1% 
71371 

9.75 
1.842 

:O6% 
91871 

-HiCN 
59.09 

: 
pHS 

5.00 
1.159 

i4G 
51021 

5.25 
1,159 

i4607tf 
5:271 

7,75 8.00 

5.50 
1.160 
13x61 

::!% 

8825 
1.159 
13.59 

18% 

3,50 
1.161 

F&Z 
3:531 

5,75 
1,160 

+3bE: 
51767 

8.50 
1,160 
13.59 
1.000 
8,517 

3,75 4.00 
1.160 1.159 
15,119 15012 
0.999 0,999 
3,775 4.023 

6800 6025 
1,159 1.159 
13,60 13560 
1,000 1~000 
6,017 6.267 

8.75 9.00 
1.159 1,159 
13060 13.62 
1,000 1.000 
8,767 9.017 

___ __ ___ 

4,oo 
1,160 

d3G 
4:024 

6350 
1,159 
16.88 

k% 

9.25 

:z: 
l,hOO 
9.268 

---_ 

4,50 4.75 4.75 
1,160 1,159 1.159 

:3&? 
4:518 

:3b% 
4:767 

i4biZ 
4:771 

7.25 
1,159 

:"I%? 
71275 

10.00 

:6% 
l.dOO 

10.025 

(Ref, 



DlOO CHROMATOGRAPHICDATA (1983) 

______--__--__--__-_--. 
268 THIC);YANOAC;$I; ACID 

2,585 
EEOOS ii!' 3.00 3,25 3,50 

2,311 2,200 2.126 

: 24.38 0,858 22.14 0.902 20.70 0.934 
PHS 3,328 3,511 3.701 

3-75 4,oo 4.00 
2.074 2.039 2.045 
19,74 19,14 17.09 
0.958 0.975 0.976 
3.910 4.137 4.153 

6.00 6.25 6.50 
1.997 1.996 1.991 
16.52 16,52 22.18 
1,000 1,000 1.000 
6,098 6.348 6.639 

8.75 9.00 9.25 
1,997 1.995 1,994 
16.54 16.58 16066 
1,000 1,000 1.000 
8.850 9,100 9,351 

269 THI~~LYCOLK8A~ID 

3,75 4.00 4-00 
2,687 2,483 2,441 
20.18 19.63 17.39 
0.773 0.839 0.858 
4,044 4.226 4.289 

6.00 6,25 6.50 
2.110 2.107 2.100 
16,91 16.90 22887 
0.998 0.999 0.999 
6.110 6,358 6.653 

8875 9.00 9.25 
2,105 2.104 2,102 
16.93 16.97 17,06 
1,000 1.000 1.000 
8.859 9.110 9.361 

_ _ ______~ 
276 THII)~ULFURK4A~ID 

-2 8811 

3.75 4,oo 4 * 00 
0.972 0.970 0.973 
28.79 28,20 26.29 
1,994 1.996 1.996 
3,751 4,002 4.002 

6.00 6.25 6.50 
0.971 0.971 0.967 
25.72 25,72 31.15 
2.000 2.000 2.000 
6,003 6,253 6.501 

8.75 9,oo 9,25 
0,971 0,971 0,971 
25.72 25875 25u79 
2,000 2.000 2.000 
8.753 9,003 9.253 

%5 M3 %4 YG3 :z7 :%4 MO B9 
16278 16.58 16847 li.59 lib52 li.49 lk.54 16.53 
0,985 0,991 0,995 0.995 0.997 0,998 0,999 1,000 
4,372 4,607 4,851 4,872 5.117 5,366 5,601 5,849 

!';:O :%9 1'29588 :%9 :'& ?%7 !%S !+8 
2i.18 2i.17 2i.17 16.49 lb.49 16.50 16.51 lb.52 
1.000 1.000 1,000 1.000 1.000 1.000 1,000 1,000 
6.889 7.139 7.389 7.598 7.848 8.098 8,348 8.599 

9.50 9.75 10.00 (Ref.) : 3 
1.990 1.988 1.986 
20.60 20.89 21,44 
1.000 1.000 1.000 
9.637 9.890 10.145 

_ -___--__ ~____________ 

3.545 "W SL 
3.00 3.25 3,50 
3,687 3.260 2.945 

t 23.62 22.04 20.97 
7 0,560 0.635 0.704 
pHS 3.619 3.753 3,888 

%2 
lj.14 

: ?+7 
16.96 

;%S 
16.85 

24 :'&I :'!?k 
14.07 14.01 

;'::5 
li,97 

:'15!3 
16.92 

:'71?5 
16.91 

0.899 0,934 0.960 0.962 0,977 0.987 0.992 0.996 
4,456 4,657 4.881 4.910 5.141 5.383 5,622 5.863 

;';;9 
2i.86 

1%7 
2i.86 

27%5 
25,86 

27'15:S 27'17057 
16.87 16.87 

!%6 
16.88 

28':;4 
16.89 

28'15!6 
lb.90 

1,000 1,000 1,000 1.000 1.000 1.000 1,000 1.000 
6.902 7.152 7.402 7,608 7,858 8.108 8.358 8.609 

9.50 9.75 10,oo (Ref.) 3 
2.098 2,095 2.093 
21.22 21.56 22.18 
1.000 1 000 1.000 
9.650 9,903 10.159 

_~____~____ 
H2S203 3,oo 3,25 3.50 

0,600 114.13 iiE' 0.986 0.979 0.974 
1.720 ; 35,ll 31.74 29.85 

1,965 1.980 1.989 
PHS 3,001 3.250 3.501 

En;;7 ;';:6 $$;5 ;% ;'::l o"*k% :+:l o&'% 
3i.14 3i 14 3i,14 26,68 25.68 2$,69 2+,70 2j.70 
2.000 2,000 2.000 2,000 2.000 2.000 2.000 2 000 
6.751 7.001 7.251 7.503 7.753 8.003 8.253 8.503 

9.50 9.75 10.00 (Ref.) 2 , 4 
0.967 0.967 0,966 
29.46 29 60 29.86 
2.000 2.OOO 2.000 
9.501 9.751 10.001 



CHROMATOGRAPHICDATA(1983) DlOl 

__ _ _ _- --- _ - 
271 p-TCJJUENESLK~O~IC ACID 

-2.000 
C7H803S 
172.20 

3.25 3,50 
2.630 2,630 
26,46 24,40 
1,000 1,000 
3.525 3,732 

3.75 4.00 4.00 4.25 4.50 
2,630 2,628 2.643 2,643 2,641 
23,08 22.26 19.58 19.15 18.88 
1,000 1.000 1.000 1,000 1.000 
3.953 4,188 4,192 4,418 4,657 

6.00 6825 6.50 6.75 7,oo 
2,643 2,640 2,630 2,629 2,627 
18,81 18.80 26.28 26,28 26.27 
1.000 1,000 1,000 1,000 1.000 
6.152 6.402 6.710 6.960 7.210 

8,75 9,oo 9,25 9,50 9.75 
2,643 2.640 2.637 2,628 2,624 
18385 18.92 19005 24539 24.95 
1.000 1,000 1.000 1,000 1.000 
8,905 9.156 9.407 9,712 9.968 

___________------- 
272 m-T(3kUIC ACID 

29,l 4.272 

3,75 4.00 4.00 4,25 4.50 
5,166 4.499 4.188 3.e54 3,545 
23,69 23.05 19.96 19873 19.53 
0,532 0,614 0,666 0.725 0,791 
4.301 4.445 4.540 4.661 4,816 

6000 6.25 6.50 6a75 7.00 
2,866 2,850 2.828 2.823 2.819 
19.49 19848 27851 27.50 27.49 
0.989 0.994 0,997 0,998 0.999 
6,176 6.421 6.734 6.981 7.229 

!';;5 ?%2 29'28:8 ;%7 %3 
14.54 14.63 14.77 2j.54 26.21 
1,000 1,000 1.000 1.000 1.000 
8,920 9.171 9,423 9.733 9.990 

_______----------- 
273 o-TFIUIC ACID 

29.1 3.908 

3.75 4,oo 4.00 4.25 4.50 
4,138 3.719 3,598 3.378 3,190 
23.80 23.10 2OsO6 19.77 19.55 
0,670 0.748 0,780 0,832 0,883 
4,186 4,350 4,423 4.569 4,750 

6000 6.25 6.50 6875 7-00 
2.849 2.840 2,823 2.820 2,817 
19,49 19,118 27451 27.50 27,49 
0.995 0,997 0,999 0.999 1,000 
6,171 6.419 6,732 6.980 7,229 

8075 9.00 9.25 9.50 9,75 
2,835 2.832 2.828 2.817 2,813 
19.54 19.63 19,77 25.54 26.21 
1,000 1.000 1.000 1,000 1.000 
8.920 9.171 9.423 9,733 9,990 

_ _ _ _ _ _ _ _ ----- 

4,75 

:s":; 
l.fiOO 
4,902 

7.25 

10,oo 

56% 
l.bOO 

10.229 

C8H802 
136,15 

4.75 
3.292 

i"iG 
5:003 

7.25 
2.815 

FI'G 
7:479 

10.00 

3i"E 
1.600 
10.253 

C8H802 
136.15 

4.75 
3.051 

:"i% 
4:960 

7.25 

10,oo 

Si"E 
1,boo 
10.253 
_ __ _ 

4.75 5.00 
2,636 2,633 
21,53 21845 
1,000 1,000 
4,930 5,177 

5.25 
2.631 

:'a# 
5:426 

7,50 7.75 
2,646 2.645 
18,77 18077 
1,000 1.000 
7,652 7,902 

8,OO 

(Ref.) : 3 , 12 

t 
PHS 

4,75 5,oo 
3.240 3,085 
22.38 22.30 
0,867 0.911 
5.051 5.250 

5.25 
2.977 

i!i'G 
51472 

7,50 7,75 
2,840 2.839 
19.45 19.45 
1.000 1,000 
7,668 7.917 

8,OO 

(Ref,) : 11 .l 

- - - - - - - 

EL 
: 
GHS 

3,oo 
6.018 
28.03 

%E 

4.75 5,oo 5.25 5.50 5.75 
3.027 2.945 2.891 2,880 2,861 
22,39 22831 22.26 19.52 19.50 
0,931 0.957 0.975 0.985 0.991 
5.000 5.221 5.456 5,691 5.927 

7.50 7.75 8.00 8.25 8,50 
2.840 2.838 2.836 2,833 2,837 
19.45 19.45 19,46 19.47 19.50 
1.000 1,000 1.000 1,000 1,000 
7.667 7,917 8.167 8.417 8.670 

(Ref.) : 11 I 1 

5.50 5.75 
2.646 2.645 
18.83 18,82 
1,000 1.000 
5.654 5.903 

8.25 8250 
2,641 2.645 
18.79 18.81 
1,000 1,000 
8.402 8.654 

3.25 3,50 
6.822 5.932 
25.75 24,58 
0.400 0.462 
4.072 4,180 

5.50 5,75 
2.928 2,891 
19.52 19.50 
0.968 0.981 
5.716 5.938 

8,25 8.50 
2,833 2,838 
19.47 19,50 
1.000 1.000 
8,417 8.670 

- - - - - - 
3.25 3.50 
5,231 4.638 
26.09 24.78 
0.527 0.596 
3.927 4.048 



D102 CHROMATOGRAPHIC DATA (1983) 

274 p-TC+UIC ACID 
29.1 4,373 

C8H802 
136,15 

_ _ _ _ 

P,“’ 3.00 3.25 
8.717 7.400 

: 
27.34 25.67 
0.312 0.368 

BHS 4.007 4.115 

5.00 5.25 5.50 
3.145 3,015 2.949 
22.30 22.26 19352 
0.893 0,933 0.961 
5.262 5.479 5.727 

3.50 
6.406 

:44z 
41220 

5.75 

8.50 

4.75 4.75 
3,392 3.327 
19.40 22.37 
0,827 0.843 
5.019 5.070 

7.25 7.50 7,75 8.00 8.25 
2,815 2.841 2.839 2.836 2.833 
27.48 19.45 19>45 19.46 19.47 
0.999 1,000 1,000 1.000 1.000 
7,479 7.668 7.917 8.167 8,417 

3,75 4.00 4.00 4.25 
5.547 4,794 4.406 4,035 
23067 23,03 19.93 19.71 
0.495 0.575 0.631 0.691 
4,337 4,476 4,576 4.692 

6.00 6025 6.50 6.75 
2.874 2,855 2.830 2.824 
19.49 19.48 27.50 27s50 
0,986 0.992 0.996 0.998 
6.178 6,422 6,736 6.981 

8.75 9,oo 9.25 9.50 
2.835 2.832 2.828 2.817 
19854 19.63 19.77 25.54 
1.000 1,000 1.000 1.000 
8,920 9,171 9,423 9.733 

275 TRIB~OMOACE;;C5ACID 
1.000 

10,oo (Ref, 

;i*!2 
1,600 

10.253 

-C;HBr302 
296.74 

1 11 I 1 

3.00 

t '2k238? 
7 0.495 
OHS 3.264 

5.00 5,25 
2,227 2,225 
19.59 19 55 
1.000 1.000 
5,139 5.388 

7-75 8,OO 
2.234 2.233 
17.32 17.33 
1,000 1.000 
7.869 8,119 

3,75 4.00 4.00 4.25 
2.226 2,225 2.234 2,233 
20.97 20,28 18802 17.64 
0.999 0 999 0,999 1.000 
3.911 4,148 4,152 4.382 

6.00 6.25 6,50 6,75 
2.233 2.231 2,224 2.224 
17.35 17.35 23268 23,67 
1.000 1,000 1.000 1,000 
6.119 6,368 6.666 6,916 

8,75 9.00 9.25 9.50 
2.233 2,231 2.229 2.223 
17.38 17,43 17,52 21.96 
1.000 1.000 1.000 1.000 
8.870 9.121 9,372 9.665 

_ ___ _ ___ _ _ _ _ _ _- 
276 TRIC~LOROAC~;I~ ACID 

0,635 

4.50 

7.00 

;j226: 
l.bOO 
7.166 

9.75 
2.221 

f'&% 
9:919 

4.75 4.75 
2.230 2.228 
17,29 19.66 
1.000 1.000 
4.869 4,892 

7.25 7.50 
2,221 2.235 
23.66 17.32 
1.000 1,000 
7,416 7 619 

10.00 (Ref, 

%‘E 
l.bOO 

10.176 

mo2 

) '3 1 12 

5,25 

:!s 
1.600 
5,380 

8.00 

:i1:2" 
l,bOO 
8.111 

3.25 3,50 
2.142 2.141 
23.39 21 63 

! :x: EE 

5.50 

Til'dY 
Lb00 
5.613 

5.75 
2.147 

:76:: 
5:862 

8 25 8.50 
2.147 

:7600tl 
8.613 

3,75 4.00 4.00 4,25 
2,139 2.138 2.147 2.146 
20.53 19186 17,69 17.33 
1.000 1,000 1,000 1.000 
3,901 4,139 4,143 4.373 

6.00 6.25 6.50 6,75 
2.146 2.145 2.139 2,138 
17.05 17.05 23.13 23 12 
1.000 1.000 1.000 1.000 
6.111 6,361 6.657 6.906 

7,oo 

ES 
1,boo 
7.156 

9.75 

4.75 4,75 
2.144 2.142 
16699 19.27 
1,000 1.000 
4.862 4.883 

7825 7.50 

(Ref. 8.75 9.00 9.25 9.50 
2,146 2.144 2,143 2.138 
17,07 17.12 17.21 21.46 
1,000 1.000 1.000 1~000 
8.863 9.113 9,364 9,655 



CHROMATOGRAPHIC DATA (1983) D103 

277 TRK~LOROAC$;L~C ACID 
0.000 

3,75 4.00 4.00 4025 4,50 4.75 4.75 5,oo 
2.440 2,439 2.452 2.451 2.450 2,448 2,445 2,443 
22.09 21.34 18885 18.44 18.20 18,06 20866 20.58 
1.000 1.000 1,000 1.000 1.000 1.000 1,000 1.000 
3,934 4.169 4,173 4.401 4.641 4.887 4,913 5,160 

6.00 6.25 6,50 6.75 7,oo 7825 7.50 7.75 
2.451 2,449 2,441 2,439 2.438 2.436 2,454 2,453 
18813 18.12 25,06 25,06 25.05 25,05 18809 18.09 
1.000 1.000 1,000 1,000 1,000 1.000 1.000 1.000 
6.137 6,387 6,690 6,940 7,190 7.440 7.637 7.887 

8,75 9.00 9,25 9.50 9.75 
2,451 2,449 2,446 2.439 2,436 
18,16 18.22 18833 23825 23,72 
1.000 1,000 1,000 1,000 1.000 
8,889 9.140 9.391 9.691 9,945 

:";!2" 
(Ref.) : 3 

24.62 
1,000 

10.204 

278 TRKyLOROLA;;I; ACID 
2.347 

3.75 4,oo 4.00 4.25 4.50 
2,434 2,411 2,422 2,409 2,400 
21.77 21804 18860 18.22 17.98 
0.977 0.986 0,987 0,992 0.995 
3,941 4,171 4,181 4,402 4.639 

6800 6,25 6.50 6.75 7.00 
2,391 2,389 2.381 2,380 2,378 
17891 17,91 24868 24,68 24.67 
1,000 1.000 1.000 1,000 1,000 
6.132 6.382 6,684 6.934 7,183 

8,75 9,oo 9.25 9,50 9.75 
2.391 2,389 2,386 2,380 2,377 
17.95 18.00 18.11 22.89 23.33 
1.000 1.000 1.000 1,000 1,000 
8,884 9.135 9.386 9,684 9,938 

279 TR[M~TAPHOS;;O;IC ACID 

5718 
-2,000 

1; -21%ao 8706 a 

3,75 4.00 4.00 4825 4,50 
1.072 1.069 1,080 1,078 1.077 
44.42 43,45 40037 39.82 39.50 
2.990 2,994 2.994 2,997 2,998 
3,771 4.020 4.021 4,269 4,519 

6800 6,25 6050 6,75 7.oc 
1,076 1,075 1.064 1,063 1,061 
39.44 39543 48834 48832 48,29 
3,000 3,000 3.000 3,000 3.000 
6,019 6,269 6,522 6,772 7,021 

8.75 9.00 9.25 9.50 9.75 
1,077 1,075 1,074 1,064 1,062 
39844 39.48 39.55 45,57 45080 
3,000 3.000 3,000 3.000 3,000 
8.769 9.019 9.269 9,521 9,771 

"RFL 
t 
7 
;HS 

4.75 4,75 5.00 
2,394 2.391 2,387 
17.84 20.38 20830 
0.997 0.997 0,999 
4.884 4.909 5,155 

7.25 7,50 7,75 
2,376 2,394 2.393 
24.67 17.87 17888 
1,000 1.000 1.000 
7.433 7,632 7.882 

:"s! (Ref.) : 3 

10:197 p& 

-Hip309 
239.94 9;' 

: 
PHS 

4,75 4,75 5.00 
1,076 1.070 1.068 
39.33 42.66 42056 
2,999 2.999 2.999 
4.769 4.770 5.020 

7.25 7,50 7.75 
1,059 1.078 1,078 
48826 39.39 39839 
3.000 3.000 3,000 
7,271 7,519 7.769 

:"&9 
(Ref,) a 11 

10:021 ;h& 

- _ _ _ _ _ - - - _ 

5.25 
2,441 

:06;i 
5:409 

8.00 
2,451 

:86E 
8:137 

, 12 

3.00 
2.595 
27,48 

W? 

5.25 
2,383 

"o"G 
5:403 

8.00 
2,391 

:76:E 
8:132 

3.00 

5,25 
1.067 

;2G 
51270 

8.00 

ho:; 
3.boo 
8.019 

.4 

3825 
2.441 

I'b% 
3:501 

5,50 

- - - - 
3.50 
2.441 

:'bso' 
3:711 

5,75 

X,25 8,50 

3825 

5,50 

:i3z; 
1,boo 
5,634 

8825 

3025 3.50 
1,081 1.075 
49,14 46813 

E?; ::?% 

5,50 
1.078 

:gb% 
5:519 

5.75 
1.077 

:g6% 
51769 

8,25 8.50 

ho;: 
3,600 
8.519 

-3:50 
2.469 

:'&z 
31728 

5.75 
2,393 
17,92 
1,000 
5.883 

8.50 
2,392 

i'bi% 
8:634 



D104 CHROMATOGRAPHIC DATA (1983) 

;80 -ThM:?HYLAC::I; ACID (S) 
5.037 %~t~!' 

3.75 4.00 4.00 4*25 4.50 4.75 
8,954 7.461 6.196 5,549 4,883 4.256 
22828 21876 18.88 18.74 18.61 18,51 
0.275 0.331 0.403 0,451 0,515 0,593 
4.596 4,710 4.841 4,926 5.034 5,170 

6.00 6.25 6.50 6,75 7.00 7,25 
2,738 2.672 2.615 2,595 2,581 2.573 
18.59 18.59 25,89 25.88 25.88 25.87 
0.940 0.963 0.982 0,989 0.994 0,997 
6,195 6.420 6.735 6,966 7.209 7,456 

8,75 9,oo 9.25 9,50 9,75 10.00 
2,582 2.579 2,576 2,568 2,564 2.559 
18.63 18,70 18.82 24.02 24,55 25,59 
1,000 1,000 1.000 1,000 1,000 1.000 
8.900 9.151 9.402 9,705 9.961 10.221 
________________-_~-- 

28i TRIPllTHYLAC;;L$C ACID C6H1002 
4,420 114.14 

3,75 4.00 4.00 4.25 4.50 4.75 
5,543 4,772 4,344 3.971 3.614 3.310 
23,06 22.47 19.48 19.28 19011 18898 
0,474 0,553 0.613 0,673 0,742 0,812 
4.349 4,484 4,590 4,701 4.845 5.020 

26'%9 26$8 26'%!4 ;':;8 :%3 %9 
14,07 14.06 26.75 26.74 26.74 26.73 
0,984 0.991 0.995 0.997 0.999 0.999 
6.170 6.413 6.725 6,970 7.218 7,467 

!?%7 ;%4 ;'%O ?:81 %6 :'k!! 
14.12 14,19 14.32 24883 2+,43 26.62 
1.000 1,000 1.000 1,000 1,000 1.000 
8.911 9,162 9,413 9,720 9.976 10,238 

(Ref, 

:';:I %6 %9 %:3 #8 %5 
2k,67 2i.75 22.23 2i.80 2i,50 2i,31 
0,837 0,889 0.898 0.930 0.956 0,974 
4.115 4.309 4.348 4.529 4,740 4.971 

;%o w4 Wl !%9 :'%5 :*::2 
2i.41 2i,40 3b.93 36.92 36.91 36.90 
0,998 0.999 1,000 1.000 1,000 1.000 
6.208 6,457 6.779 7.028 7,278 7,528 

?'::4 :%O ;%4 39%6 ?::9 :'i% 
2i.50 2i,62 2i,83 2i,87 24.94 35319 
1,000 1,000 1.000 1,000 1.000 1.000 
8.961 9,212 9.465 9,790 10,050 10.320 _____-___________------ 

4,75 
4,014 

20% 
51237 

7,50 

(Ref. 

4,75 
3,440 

g4i78: 
51009 

7,50 
3,381 
21.37 

::~oos 

(Ref, 

5.00 5.25 
3,610 3.265 

&h: 
5:378 

20% 
51550 

7,75 
2.587 

'o"cz 
7:899 

8300 

:3. 

K’ t 
z 
BHS 

5.00 
3,051 
21.76 

%: 

3a25 

5.50 

&"z 
0.672 
5.834 

8.25 

:i5:: 
l.bOO 
8.398 

3.50 - 
10.607 

;'i?l" 
4:497 

5*75 

8850 

- - - - 
3.00 

%'G 
0 i97 
4.023 

5.25 

gig% 
0.425 
5,473 

8800 

h':t 
l.bOO 
8.158 

3,oo 3.25 
5,123 4.630 

;2k:38 
3:664 

:gi?! 
31804 

5.25 5,50 
3,380 3,395 

2049;20 
5:490 

&9": 
5:716 

8.00 8,25 
3,375 3.371 

ZIG 
81207 

Z1b% 
81457 

_ - - 
3.25 
7,431 

'o"G? 
4:131 

5.50 

_ _ - - 
3,50 
6.419 
23.88 

::;z 

8.25 8,50 

3.50 

k26025 
0.777 
3,948 

5,75 

h3Pg 
0,697 
5,960 

8.50 

zi3Zt 
l.bOO 
8,710 

- - - - 



CHROMATOGRAPHIC DATA(1983) DI05 

__ _ _ _ _ _ _ __ _ _ 
283 TRIM:TYLPYRy;I; ACID 

1.469 fW",' 
3.00 
2.842 
30.97 

W? 

3,25 3350 
2.830 2,823 
;7&s$ ;56$; 

3:<51 31754 

3,75 4,oo 4.00 4,25 4,50 4.75 
2.817 2,813 2.830 2.828 2.825 2,822 
24.01 23.15 20828 19.82 19.54 19.37 
0.997 0.998 0.998 0.999 0,999 1,000 
3.972 4.205 4.210 4.434 4,672 4,917 

6,OO 6.25 6.50 6.75 7.00 7.25 
2.825 2.822 2,809 2.808 2,806 2.803 
19.45 19.45 27.44 27.43 27.43 27.42 
1,000 1.000 1.000 1.000 1.000 1.000 
6,166 6.416 6.728 6.978 7.228 7,477 

8.75 9*00 9.25 9.50 9.75 lO>OO 
2.825 2.822 2.818 2.807 2,803 2,796 
19.51 19.59 19.73 25,118 26.15 27.47 
1.000 1.000 1,000 1.000 1.000 1.000 
8.919 9.170 9.422 9,732 9.989 10.252 

--_ -__-_ _-_ ___ _ -_ _ __- _ 
284 VALE;IC ACID C5H1002 

31.6 4,842 102.13 

3.75 4.00 4,oo 4,25 4.50 4.75 4,75 5,00 
7.545 6.338 5.413 4.873 4.326 3.823 3,657 3.333 
22.39 21.86 18.97 18,82 18268 18.57 21.27 21.22 
0.330 0,395 0,467 0.520 0.588 0.667 0.698 0,768 
4.512 4,632 4.757 4.848 4.966 5.112 5.175 5.329 

6.00 6.25 6.50 6.75 7.00 7.25 
2.703 2.657 2.616 2.602 2,593 2.586 
18.65 18.65 26.00 25.99 25.99 25,98 
0.960 0.976 0.988 0.993 0,996 0.998 
6.180 6.413 6.726 6,963 7.209 7,456 

(Ref. ) : 10 .l 8.75 9.00 9,25 9,50 9.75 10.00 
2.599 2.596 2.593 2.585 2.581 2,576 
18.69 18276 18.88 24012 24.66 25.72 
1,000 1.000 1.000 1.000 1.000 1.000 
8,901 9.152 9.404 9.707 9.963 10.223 

_-_ __ _-_ _-_-- _- _~__ --~. 
285 VAN!$LIC ACID C8H804 

27.1 4.523 168.15 

- - - 

“RFL t 
z 
LWS 

3.75 4.00 4.00 4.25 4,50 4.75 
6,601 5.651 5.121 4,658 4.213 3,830 
24.73 24.06 20.72 20.49 20.31 20817 
0,446 0,523 0.583 0.643 0.714 0.788 
4,404 4.537 4,640 4.749 4.889 5.060 

6,OO 6325 6,50 6.75 7.00 7,25 
3,114 3.087 3.054 3.046 3.039 3,034 
20.28 20.27 28.92 28.91 28.90 28889 
0.981 0.989 0,995 0.997 0.998 0.999 
6.198 6,440 6,759 7.003 7.251 7.500 

8,75 9.00 9,25 9.50 9.75 10.00 
3.057 3.054 3.049 3.036 3.030 3,022 
20.35 20.44 20.61 26.90 27.72 29t38 
1,000 1.000 1.000 1,000 1.000 1.000 
8,937 9.188 9,441 9.757 10,015 10.281 

___-_______-__-----. 

4.75 

Za8:: 
l.bOO 
4,946 

7.50 7,75 

%"21" 
l,bOO 

!!i8228 
1.600 

7.666 7.916 

(Ref. 1 : 3 

: 
PHS 

5,25 
3.317 

Z'iE 
5:508 

7.75 
3.062 

:"I& 
7:934 

8.00 
3.059 

:"G 
8:184 

(Ref. ) : 11 , 2 

8.00 

s18% 
l,bOO 
8.166 

5,25 
3,070 

%3168 
5:516 

8.00 

&3"% 
l,tlOO 
8.149 

5.50 5.75 
2.829 2.828 
19.48 19,46 
1.000 1.000 
5,669 5.917 

8.25 8.50 
2.823 2.827 
19.44 19.46 
1,000 1,000 
8.416 8.669 

- - _ _ - _ _ 
3,25 3.50 

10.427 8.888 
24.02 23.10 
0.237 0.279 
4,316 4,410 

5.50 5,75 
2.860 2.771 
18.67 18.66 
0,906 0.936 
5.788 5,967 

8.25 8.50 
2.598 2.601 
18.63 18.65 
1,000 1.000 
8.399 8.651 

3.25 3.50 
8,918 7.677 
26085 25,64 
0,328 0.382 
4,189 4.291 

5.50 5.75 
3.218 3.156 
20,31 20.29 
0.949 0.968 
5.758 5.967 

8.25 8.50 
3,055 3.060 
20,27 20.30 
l%OOO 1.000 
8,434 8,687 



D106 CHROMATOGRAPHIC DATA (198. 

286 
_ _ _ _ _ _ _ _ _ _ _ _ _ _-_ _ _ ___~ _ - - ------ _ - _ _ _ _ 

VIN\IkACETlC3;C;D 
C4H602 

iiF' 
3.00 3,25 3.50 

4.342 86,09 6,648 5.639 4.882 

: 22.58 0.306 21844 0.361 20866 0,418 
PHS 3,962 4.070 4,173 

:'::7 %9 !%7 

2b.04 14,58 lj,24 

?;:6 

li,O9 

#5 

X+,95 

:';?2 

lb,85 

4.75 2.494 5,oo 2.355 5.25 2.254 2.193 5,50 2.159 5,75 

19.06 19,Ol 18.97 16.92 16x91 
0.485 0,563 0.629 0,686 0.753 0.821 0.837 0,888 0.928 0,959 0.975 
4,287 4,423 4,538 4.648 4.791 4,967 5,016 5,202 5.416 5.675 5.887 

26$!6 26':;l !':87 26'::3 :%9 :'& :':& :':& ?%6 !%4 ;'?I7 
16.91 lb,90 2i,87 25,86 22.86 2i,86 lka87 16887 16.88 li;,89 lb.90 
0,985 0.991 0,996 0.998 0,999 0.999 1.000 1.000 1.000 1.000 1,000 
6.120 6,363 6.660 6,905 7,153 7.402 7.609 7.858 8.108 8,358 8.609 

$71'05 ;%4 %2 ;%S %:5 '2'&! 
(Ref.) 3 , ? 

16,93 16.97 lj.06 2i,22 2i.56 2i,l8 
1,000 1,000 1,000 1,000 1,000 1.000 
8.859 9.110 9,361 9.650 9,903 10.159 

____________________------------------ 
287 VINYkGLYCOL;; ;CID C4H603 DRFL 3.00 3.25 3.50 

3,319 102,09 3.499 3.155 2,903 

: 25.41 0.648 23.48 0.720 22818 0.784 
PHS 3,552 3,696 3.845 

;$4 %4 %O %8 $'53!7 %7 %2 :%8 :'23514 :'53:8 %<:3 
2i.24 2b,61 li.18 lj.88 lj,68 lj.55 14,99 14.92 14.88 lj.63 lj.62 
0,844 0,895 0,904 0.935 0.960 0.976 0,977 0.987 0,992 0,996 0.997 
4,016 4,213 4,257 4,442 4.656 4.889 4.917 5,154 5,399 5,634 5,878 

%9 ;%6 !%8 
17.61 17.61 24814 

26.2726 
24,14 

:%5 
24213 

:%3 
24,13 

:'%8 
lj,57 

:%7 
1?,58 

!%6 
li.58 

:%4 
li.59 

!%7 
17.61 

0.999 0,999 1,000 1,000 1.000 1.000 1,000 1.000 1,000 1.000 1,000 
6,126 6,375 6,675 6,925 7,174 7,424 7.625 7.875 8.125 8,375 8,626 

28'525 ;'%4 ?%1 5%6 %:3 2"i:: 
(Ref,) : 3 

lj,64 lj.70 lj.79 2i.39 2is80 23.57 
1.000 1.000 1,000 1,000 1.000 '1,000 
8,877 9.127 9.379 9.674 9,928 10,186 

_ ____________________----_----- 

REFERENCES TO TABLE IV 

1 R A Robmson and R H Stokes, Elecf~oirfr So/ufm~~ Butterworths London. 2nd ed 195Y 
2 Landhoit-Bornstem. Zahientcette und Funs tmmv, 6 Aufl Bd Il. Tell 7. Sprmger. Berhn 1960 

Tokyo, 1966 
3 &Zilteiiiaiiiiri&! C‘tiiiCC/ T&ki ,ij .~~'iiinrncli: DrztLIU; H7j SILO, C ikmrtr_t trnci Teri hnaiogJ. Voi VJ. VfcGraw- 

H111, New York, London. lY33 
4 L G Sullen and A E Martell (Edttors). Sfobritf~~ Con~ftmf.~ of .l4&?l-lon C'ompkw~. Specrai publr- 

canon No 17. The Chemtcal Soctety, London. 1964. 
5 Cytrl Long (Edttor), &oc/re/nrur’, Hundbook. E & F N Spon Ltd London, 1961. 
6 R C Weast (Edttor), Handbook of Chemurtr and Phi cm, Chemtcal Rubber Co . Cleveland. OH. 52 

nd ed . 1971 
7 S. Nagar (Edrtor), Kagaku Btnra~, Chemtcal Socrety of Japan, Maruzen Pub1 , Tokyo, 1966 
8 G Charlot. Le, Rent ttotz\ Chmryuei en Soiutmn, Masson. Parts, 1969 
9 T Imamura and K Satto. Kugaku _Vo Rjotkr, 30, No 2 (1966) 79. 

IO T Htrokawa. M Nrshmo and Y KISO, J (‘h~omcrfo~r , 252 (1982) 49; ,nO and pK, were recalculdted 

I I Unpubhshed data obtamed m our laboratory 
12 Assumed values 


