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INTRODUCTION 

It is obvious at first sight that the previous chapters of this volume are far 
from being complete with regard to different types of drugs that are accessible 
to monitoring by chromatographic methods or to pharmacokinetic studies. 
In the present chapter we have tried to accumulate additional information 
about some minor groups of drugs that were not worth a separate chapter 
although their analysis appears quite important from the pharmacological point 
of view. Even with this chapter included we are aware of the fact that readers 
may not find the drug of their interest within this volume because of the 
vastness of the field which is difficult to fit into a single volume. Another 
reason is the speed with which this area is expanding and also that we have had 
to cut the available literature information as we had to keep a reasonable 
limit on the contributions. The present survey covers the period from January 
1978 to June 1984. As a basis for this survey we have used the bibliography 
section of the Journal of Chromatography and occasionally we have completed 
the references found herein by additional ones from our own experience. These 
are the references which from the viewpoint of the Journal of Chromatography 
bibliography section seemed less important and were purposely deleted at 
this stage. 

We have attempted to summarize the facts that in our opinion are the 
important ones about a particular drug and which can help the reader in a rapid 
search for information and possibly for a choice for future experiments of his 
own. The table form presentation of the data appeared to us the only way how 
to handle the large amount of available information. In the tables it is possible 
to find the chromatographic techniques used together with the specification 
of the stationary and mobile phases, the detection procedures used and the 
more important parameters of the instrumental techniques. Particular attention 
is paid to injector, column and detector temperatures, carrier gas and mobile 
phase flow-rates and gradient set-up. In all cases the source of material for 
analysis is also specified. Where data were available, the sensitivity limit is also 
given. It seems to us that the information available from the tables is sufficient 
for planning and managing new experiments. There are, however, some entries 
that are incomplete. These are mainly those in which the original papers were 
not available to us and which we were made aware of through Chemical 
Abstracts. 

The drugs are categorized according to The Merck Index (10th ed., Merck, 
Rahway, NJ, 1983) and M. Negwer (Organ&h-chemische Arzneimitteln und 
ihre Synonyma, 5th ed., Akademie Verlag, Berlin, 1978) and listed 
alphabetically. Individual drugs in their vast majority are listed according to 
their generic names (if available). In those situations where there are commonly 
used synonyms, these are introduced as a cross-reference or listed in 
parentheses after the generic name. It should be pointed out, however, that not 



all synonyms were considered in this respect. In any case we have avoided 
chemical names wherever possible. 

In those instances where a particular drug can be categorized in two or more 
different ways, we have attempted to list it under the most common group. In 
some instances drugs are mentioned that have already occurred in individual 
chapters of this volume, clearly because of the possibility of multiple 
therapeutic applications. For complete information the reader is directed to the 
Index of Compounds Chromatographed. 

Also, even at an early stage of compiling the data it became evident that not 
all metabolites could be specified within the survey as in many instances their 
chemical structure remains obscure or is only partly solved. In those cases 
where mixtures of drugs are subjected to chromatography, it was technically 
not feasible to list all of them in the form of cross-references. Readers are 
therefore advised to check the whole table relevant to a particular category 
of drugs for completeness. 
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3. LIST OF ABBREVIATIONS 

w. 
cone . 
cont. 
CSF 
dist. 
DTE 
ECD 
EMIT 
FID 
CC 
HPLC 
HPTLC 
HTAB 
IR 
LC 
MS 
NPD 
PC 
PIG 

RIA 
RP 
SIM 
TFA 
TLC 

tR 

uv 

= aqueous 
= concentrated 
= containing 
= cerebrospinal fluid 
= distilled 
= dithioerythritol 
= electron-capture detection 
= enzyme-multiplied immunoassay technique 
= flame ionization detection 
= gas chromatography 
= high-performance liquid chromatography 
= high-performance thin-layer chromatography 
= hexadecyltrimethylammonium bromide 
= infrared 
= liquid chromatography 
= mass spectrometry 
= nitrogen-phosphorus detection 
= paper chromatography 
= PIC reagent B-7, heptanesulphonic acid containing acetic acid 

(PIC reagent B-7, Waters Assoc., Milford, MA, U.S.A.) 
= radioimmunoassay 
= reversed-phase 
= selected-ion monitoring 
= trifluoroacetic acid 
= thin-layer chromatography 
= retention time 
= ultraviolet 

4. SUMMARY 

Some important facts about the chromatographic separation of a number of 
selected categories of drugs are summarized. The data refer to the chromato- 
graphic method of choice, stationary phase, mobile phase (carrier gas), detec- 
tion procedure and (where available) method sensitivity. Also, fundamental 
instrumental parameters, namely injector, column and detector temperature, 
carrier gas and mobile phase flow-rate and gradient set-up are reported here. In 
all cases also the source material used for analysis is specified. The data are 
presented in table form, each table dealing with a particular category of 
drugs. The following categories of drugs are being dealt with: anthelmintics, 
antiarteriosclerotics, antibacterials, anticholinergics and cholinergics, anti- 
coagulants, antidiabetics, antiemetics, antimycotics, antihistamines, anti- 
malarials, antiparasitics, antiparkinsonics, antitussives, antiulcer drugs, anti- 
viral compounds, appetite depressants and immunosuppressives. 



468 

REFERENCES 

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 

R.J. Gyurik, A.W. Chow, B. Zaber, E.L. Brunner, J.A. Miller, A.J. Villani, L.A. Petka 
and R.C. Parish, Drug Metab. Dispos., 9 (1981) 503-508. 
I. Nordgren, Fundament. Appl. Toxicol., 1 (1981) 230-237; C.A., 96 (1982) 80832t. 
I. Nordgren, E. Bengtsson, B. Holmsted and B.M. Pettersson, Acta Pharmacol. Toxi- 
col., Suppl., 49 (1981) 79-86; C.A., 96 (1982) 135384f. 
G.D. Allen, T.M. Goodchild and B.C. Weatherley, J. Chromatogr., 164 (1979) 521- 
526. 
F. Rosseau, J.-M. Haguenoer, D. Lesieur and A.-P. Gamot, Eur. J. Drug Metab. 
Pharmacokin., 6 (1981) 281-288. 
K.B. Aiton, J.E. Patrick and J.L. McGuire, J. Pharm. Sci., 68 (1979) 880-882. 
G. Karlaganis, G.J. Miinst and J. Bircher, J. High Resolut. Chromatogr. Chromatogr. 
Commun., 2 (1979) 141-144. 
R.J. Allan, H.T. Goodman and T.R. Watson, J. Chromatogr., 183 (1980) 311-319. 
H.M. Ali, J.L. Bennett, S.M. Sulaiman and J. Gaillot, J. Chromatogr., 305 (1984) 
465-469. 
I.W. Tsina and S.B. Matin, J. Pharm Sci., 70 (1981) 858-860. 
S.C. Mitchell and R.H. Waring, Drug Metab. Dispos., 7 (1979) 399-403. 
B.-G. Gsterdahl and B.T.D. Bellander, J. Chromatogr., 278 (1983) 71-80. 
H.W. Diekmann, Eur. J. Drug Metab. Pharmacokin., 4 (1979) 139-141. 
S.-H. Xiao, B.A. Catto and L.T. Webster, Jr., J. Chromatogr., 275 (1983) 127-132. 
M.T. Watts, V.A. Raisys and L.A. Bauer, J. Chromatogr., 230 (1982) 79-86. 
R. Endele, J. Chromatogr., 154 (1978) 261-263. 
G.B. Park, C.E. Biddlecome, C. Koblantz and J. Edelson, J. Chromatogr., 227 (1982) 
534-539. 
E.D. Pellizzari and T.A. Seltzman, Anal. Lett., 11 (1978) 975-989. 
E.R. Garrett and M.R. Gardner, J. Pharm. Sci., 71 (1982) 14-25. 
A. Karmen, T. Pritchett and S. Lam, J. Chromatogr., 217 (1981) 247-253. 
P.J. Meffin and D.M. Zilm, J. Chromatogr., 278 (1983) 101-108. 
T.D. Bjornsson, T.F. Blaschke and P.J. Meffin, J. Chromatogr., 137 (1977) 145-152. 
J.R. Veenendaal and P.J. Meffin, J. Chromatogr., 223 (1981) 147-154. 
T.S. Emudianughe, J. Caldwell, K.A. Sinclair and R.L. Smith, Drug Metab. Dispos., 
11 (1983) 97-102. 
E.J. Randinitie, A.W. Kinkel, C. Nelson and T.D. Parker, J. Chromatogr., 307 (1984) 
210-215. 
M. Mizobe, S. Mateuda, T. Yoneyama and K. Kohno, Chem. Pharm. Bull., 31 (1983) 
2424-2431. 
L.E. Kholodov, I.F. Tishchenkova, L.V. Shustova and T.Yu. Vinokurova, Khim.- 
Farm. Zh., 14 (1980) 104-107. 
S. Kudo, H. Akiyama, M. Odomi and G. Miyamoto, J. Chromatogr., 277 (1983) 419- 
422. 
I.L. Honigberg, J.T. Stewart, T.C. Clark and D.Y. Davis, J. Chromatogr., 181 (1980) 
266-271. 
C.E. Huston, P. Wainwright, M. Cooke and R. Simpson, J. Chromatogr., 237 (1982) 
457-464. 
M.H. Gaffney, M. Cooke and R. Simpson, J. Chromatogr., 306 (1984) 303-313. 
T. Sakano, S. Masuda and T. Amano, Chemotherapy (Tokyo), 28 (Suppl. 4) (1980) 
139-142; C.A., 94 (1981) 24623x. 
J.H. Peters, K.J. Hamme and G.R. Gordon, J. Chromatogr., 229 (1982) 503-508. 
Z. Lanyi and J.P. Dubois, J. Chromatogr., 232 (1982) 219-223. 
P.C.C. Feng, C.C. Fenselau and R.R. Jacobson, Drug Metab. Dispos., 9 (1981) 521- 
524. 
D.P. Benziger, K. Balfour, S. Clemans and J. Edelson, Drug Metab. Dispos., 5 (1977) 
239-245. 
J. Zuidema, E.S.M. Modderman, H.W. Hilbers and F.W.H.M. Merkus, J. Chromatogr., 
182 (1980) 130-135. 



469 

38 
39 
40 
41 
42 
43 
44 

45 

46 

47 

48 
49 
50 
51 

52 
53 

54 
55 
56 

57 

58 

59 

60 

61 

62 

63 
64 
65 

66 

67 

68 
69 

70 
71 
72 

73 
74 
75 
76 

M. Gidoh, S. Tsutsumi and S. Takitani, J. Chromatogr., 223 (1981) 379-392. 
P. Haefelfinger, Chromatographia, 14 (1981) 212-215. 
K. Ohya, S. Shintani and M. Sano, J. Chromatogr., 221 (1980) 293-299. 
M.R. Holdiness, Z.H. Israili and J.B. Justice, J. Chromatogr., 224 (1981) 415422. 
C.S.C. Lee and A. Varughese, J. Pharm. Sci., 73 (1984) 787-789. 
P.J. Jenner and G.A. Ellard, J. Chromatogr., 225 (1981) 245-251. 
R. Nakamura, T. Yamaguchi, Y. Sekine and M. Hashimoto, J. Chromatogr., 278 
(1983) 321-328. 
J.W. Stanley, G.D. Newport, C.C. Weis and R.W. West, J. Liq. Chromatogr., 1 (1978) 
305-325. 
J.W. Stanley and T.E. Shellenberger, Proc. Eur. Sot. Toxicol., 18 (1977) 177-179; 
C.A., 89 (1978) 99496p. 
R. Henson, J.G. Llyod-Jones, J.D. Nichols and B.J. Jordan, Eur. J. Drug Metab. Phar- 
macokin., 5 (1980) 217-223. 
G.F. Ernst and A. van der Kaaden, J. Chromatogr., 198 (1980) 526-528. 
H.S. Veale and G.W. Harrington, J. Chromatogr., 240 (1982) 230-234. 
A. Sioufi and F. Pommier, J. Chromatogr., 226 (1981) 219-223. 
H. Kotaki, Y. Yamamura, Y. Tanimura, Y. Saitoh, F. Nakagawa and Z. Tamura, Chem. 
Pharm. Bull., 31 (1983) 299-304. 
F.W. Ezzedeen, S.J. Stohs and M. Stublar, J. Chromatogr., 276 (1983) 121-128. 
F.W. Ezzedeen, A.N. Masoud, S.J. Stohs and S.J. Lerman, J. Pharm. Sci., 70 (1981) 
889-891. 
P. Del Soldato, J. Pharm. Sci., 66 (1977) 1334-1336. 
B.H. Lauterburg, C.V. Smith and J.R. Mitchell, J. Chromatogr., 224 (1981) 431-438. 
A. Noda, K.-Y. Hsu, Y. Aso, K. Matsuyama and S. Iguchi, J. Chromatogr., 230 (1982) 
345-352. 
A. Noda, T. Gorumaru, K. Matsuyama, K. Sogabe, K.-Y. Hsu and S. Iguchi, J. Pharma- 
cobio-Dyn., 1 (1978) 132-141; C.A., 89 (1978) 208798m. 
M.A. Moulin, F. Albessard, J. Lacotte and R. Camsonne, J. Chromatogr., 226 (1981) 
250-254. 
M. Guillaumont, M. Leclercq, Y. Frobert and B. Guise, J. Chromatogr., 232 (1982) 
369-376. 
C. Lacroix, G. Laine, J.P. Goulle and J. Nouveau, J. Chromatogr., 307 (1984) 137- 
144. 
M. Blanc and J. Cotonat, Rev. Med. Toulouse, 17 (1981) 307-310; C.A., 95 (1981) 
73021d. 
A. Hutchings, R.D. Monie, B. Spragg and P.A. Routledge, J. Chromatogr., 277 (1983) 
385-390. 

A. Codony and M. Marti, Cienc. Ind. Farm., 2 (1983) 183-187. 
H. Roseboom and A. Hulshoff, J. Chromatogr., 173 (1979) 65-74. 
A.-L. Nieminen, L. Kangas, M. Anttila and L. Hautoniemi, J. Chromatogr., 181 (1980) 
11-16. 
H. Roseboom, R.H.A. Sorel, H. Lingeman and R. Bouwman, J. Chromatogr., 163 
(1979) 92-95. 
F.H. Lee, R. Koss, S.K. O’Neil, M.P. Kullberg, M. McGrath and J. Edelson, J. Chro- 
matogr., 152 (1978) 145-152. 
R.H.A. Sore1 and H. Roseboom, J. Chromatogr., 162 (1979) 461-465. 
G. Cuisinaud, N. Ferry, M. Seccia, N. Bernard and J. Sassard, J. Chromatogr., 181 
(1980) 399-406. 
R.H.A. Sorel, A. Hulshoff and C. Snelleman, J. Chromatogr., 221 (1980) 129-137. 
H.K.L. Hundt and E.C. Barlow, J. Chromatogr., 223 (1981) 165-172. 
T.B. Vree, Y.A. Hekster, A.M. Baars, J.E. Damsma and E. van der Kleijn, J. Chroma- 
togr., 162 (1979) 110-116. 
B.-A. Hoener and J.L. Wolff, J. Chromatogr., 182 (1980) 246-251. 
M.B. Aufrkre, B.-A. Hoener and M. Vore, Drug Metab. Dispos., 6 (1978) 403-411. 
M.B. Auf&e, B.A. Hoener and M.E. Vore, Clin. Chem., 23 (1977) 2207-2212. 
S. Ebel, R. Liedtke, B. Missler, M. Richter and P. Surmann, Arch. Pharm., 312 (1979) 
679-703. 



470 

77 
78 

79 
80 
81 
82 

83 

84 
85 

86 
87 
88 
89 
90 
91 

92 
93 

94 

95 

96 
97 

98 

99 
100 

101 
102 
103 
104 

105 
106 

107 

108 

109 
110 
111 
112 

113 
114 

115 

S. Ebel, R. Liedtke and B. Missler, Arch. Pharm., 313 (1980) 95-96. 
R.H.A. Sore and H. Roseboom, Int. J. Pharm., 3 (1979) 93-99; C.A., 91 (1979) 
18633Oq. 
G. Montay, Y. Blain, F. Roquet and A. Le Hir, J. Chromatogr., 272 (1983) 359-365. 
A.M. Smethurst and W.C. Mann, J. Chromatogr., 274 (1983) 421427. 
J. Roboz, R. Suzuki and T.-F. YU, J. Chromatogr., 147 (1978) 337-347. 
M.P. Kullberg, R. Koss, S. O’Neil and J. Edelson, J. Chromatogr., 173 (1979) 155- 
163. 
M.R. Al-Ani, S.G. Wood and A. Lawson, Eur. J. Drug Metab. Pharmacokin., 4 (1979) 
117-119. 
M.A. Osman and H.H. Hill, Jr., J. Chromatogr., 232 (1982) 430-434. 
I. Bekersky, H.G. Boxenbaum, H.M. Whitson, C.V. Puglisi, R. Pocelinko and S.A. 
Kaplan, Anal. Lett., 10 (1977) 539650. 
C.W. Vose, P.M. Stevens and J.P. Dickens, J. Chromatogr., 225 (1981) 488-492. 
A. Sioufi, J. Godbillon and F. Caudal, J. Chromatogr., 221 (1980) 419-424. 
M.A. Alawi and H.A. Riissel, Chromatographia, 14 (1981) 704-706. 
M.A. Alawi and H.A. Riissel, Z. Anal. Chem., 307 (1981) 382-384. 
J.D. Henion, B.A. Thomson and P.H. Dawson, Anal. Chem., 54 (1982) 451-456. 
B. Salvesen and P. Nordboe, Medd. Nor. Farm. Selsk., 41 (1979) 15-27; C.A., 91 
(1979) 68175v. 
P. Heizmann and P. Haefelfinger, Z. Anal. Chem., 302 (1980) 410-412. 
Y. Takahashi, J. Shirai and M. Kohanawa, Annu. Rep. Nat. Vet. Assay Lab., 17 (1980) 
31-38; C.A., 95 (1981) 161607e. 
C.L. Holder, H.C. Thompson, Jr. and M.C. Bowman, J. Chromatogr. Sci., 19 (1981) 
625-633. 
W.E. Lloyd, A.L. Jenny, D.F. Cox and G.E. Rottinghaus, Amer. J. Vet. Res., 42 
(1981) 339-343; C.A., 94 (1981) 119560p. 
R. Whelpton, G. Watkins and S.H. Curry, Clin. Chem., 27 (1981) 1911-1914. 
D.D. Giera, R.F. Abdulla, J.L. Occolowitz, D.E. Dorman, J.L. Mertz and R.F. Dieck, 
J. Agr. Food Chem., 30 (1982) 260-263. 
D.D. Giera, R.F. Sieck, L.K. Graper, J.L. Mertz and R.J. Herberg, J. Agr. Food Chem., 
30 (1982) 263-266. 
K. Harzer, J. Chromatogr., 155 (1978) 399-406. 
D.B. Bowman, M.K. Aravind, R.E. Kauffman, and J.N. Miceii, Clin. Chem., 26 (1980) 
1622. 
W.J. Irwin and J.A. Slack, J. Chromatogr., 153 (1978) 526-529. 
K.-D. Riedel and H. Laufen, J. Chromatogr., 276 (1983) 243-248. 
H.S. Sista, D.M. Dye, J. Leonard, J. Chromatogr., 273 (1983) 464-468. 
J. Owerhach, N.F. Johnson, T.R. Bates, H.J. Pieniaszek, Jr. and W.J. Jusko, J. Pharm. 
Sci., 67 (1978) 1250-1253. 
K. Lanbeck and B. Lindstriim, J. Chromatogr., 174 (1979) 490-491. 
M.E. Sharp, S.M. Wallace, S.M. K.W. Hindmarsh and M.A. Brown, Can. J. Pharm. Sci., 
15 (1980) 35-38: C.A.. 93 (1980) 142562d. 
R.L. Suber and G.T. Edds, J. Liq. Chromatogr., 3 (1980) 257-268; C.A., 92 (1980) 
190951f. 
R.T.M. van der Hoeven, Pharm. Weekbl., 117 (1982) 845-850; C.A., 97 (1982) 
155838f. 
M. Patthy, J. Chromatogr., 275 (1983) 115-125. 
R.L. Suber, C. Lee, G. Torosian and G.T. Edds, J. Pharm. Sci., 70 (1981) 981-984. 
D. Jung and S. Qie, Clin. Chem., 26 (1980) 51-54. 
S. Qie, J.G. Gambertoglio and L. Fleckenstein, J. Pharmacokin. Biopharm., 10 (1982 
157-172; C.A., 97 (1982) 138078r. 
C. Fischer and U. Klotz, J. Chromatogr., 162 (1979) 237-243. 
M. Ashworth, M. Arthur, A.D. Turmer and P.R. Smith, Pharmatherapeutica, 3 (1984) 
551-555. 
P.N. Shaw, A.L. Sivner, L. Aarons and J.B. Houston, J. Chromatogr., 274 (1983) 
393-397. 



471 

116 

117 

118 
119 

120 
121 
122 
123 
124 
125 

126 

127 
128 
129 
130 
131 

132 
133 

134 
135 
136 

137 

138 

139 
140 

141 

142 

143 
144 

145 

146 
147 

148 
149 

150 

151 
152 

153 J.Y.K. Hsieh, R.K. Yang and K.L. Davis, J. Chromatogr., 274 (1983) 388-392. 

R.A. van Hogezand, H.C.J.G. van Balen, A. van Schaik, A. Tangerman, P.A.M. van 
Hees, B. Zwanenburg and J.H.M. van Tongeren, J. Chromatogr., 305 (1984) 470-476. 
P.N. Shaw, L. Aarons and J.B. Houston, J. Pharm. Pharmacol., 32 (Suppl.) (1980) 
67P. 
K. Lanbeck and B. Lindstrom, J. Chromatogr., 154 (1978) 321-324. 
B.I. Knight, G.G. Skellern, M.K. Browne and R.W. Pfirrmann, Brit. J. Clin. Pharmacol., 
12 (1981) 439-440. 
H. Vergin and G.B. Bishop, Arzneim.-Forsch., 30 (1980) 317-319. 
G.B. Bishop-Freudling and H. Vergin, J. Chromatogr., 224 (1981) 301-309. 
H. Vergin and K. Strobel, Eur. J. Drug Metab. Pharmacokin., 7 (1982) 197-202. 
R. Schldbe and H.H.W. Thijssen, J. Chromatogr., 230 (1982) 212-215. 
P.J. Jenner, J. Chromatogr., 276 (1983) 463-470. 
C.G. Birch, R.A. Hiles, T.H. Eichhold, A.R. Jeffcoat, R.W. Handy, J.M. Hill, S.L. 
Willis, T.R. Hess and M.E. Wall, Drug Metab. Dispos., 6 (1978) 169-176. 
A.R. Jeffcoat, R.W. Handy, M.T. Francis, S. Willis, M.E. Wall, C.G. Birch and R.A. 
Hiles, Drug Metab. Dispos., 5 (1977) 157-166. 
G. Land, K. Dean and A. Bye, J. Chromatogr., 146 (1978) 143-147. 
R.E. Weinfeld and T.C. Macasieb, J. Chromatogr., 164 (1979) 73-84. 
L. Nordholm and L. Dalgaard, J. Chromatogr., 233 (1982) 427-431. 
L. Nordholm and L. Dalgaard, J. Chromatogr., 305 (1984) 391-399. 
S.R. Gautam, V.S. Chungi, D.W.A. Bourne and J.W. Munson, Anal. Lett., 11 (1978) 
967-973. 
V. Ascalone, J. Chromatogr., 224 (1981) 59-66. 
M. Kreisner, Zentralbl. Veterinaermed. Reihe A, 29 (1982) 767-778; C.A., 98 (1983) 
154841k. 
R.W. Bury and M.L. Mashford, J. Chromatogr., 163 (1979) 114-117. 
R. Gochin, I. Kanfer and J.M. Haigh, J. Chromatogr., 223 (1981) 139-145. 
0. Spreux-Varoquaux, J.P. Chapalain, P. Cordonnier, C. Advenier, M. Pays and L. 
Lamine, J. Chromatogr., 274 (1983) 187-199. 
A. Weber, K.E. Opheim, G.R. Siber, J.F. Ericson, and A.L. Smith, J. Chromatogr., 
278 (1983) 337-345. 
V. Ascalone, J. High Resolut. Chromatogr., Chromatogr. Commun., 3 (1980) 261- 
264. 
H. MSller, Z. Anal. Chem., 311 (1982) 514-516. 
D.G. Ferry, E.G. McQueen and M.T.W. Hearn, Proc. Univ. Otago Med. School, 56 
(1978) 46-48; C.A., 91 (1979) 204060h. 
L. Essers and H. Korte, Chemotheraphy (Basel), 28 (1982) 247-252; C.A., 97 (1982) 
140y. 
M. Otsuka, T. Kurozumi, S. Furuuchi, S. Usuki, K. Kotera and S. Harigaya, Chem. 
Pharm. Bull., 31 (1983) 2438-2450. 
M. Otsuka, S. Furuuchi and S. Harigaya, Chem. Pharm. Bull., 31 (1983) 2799-2809. 
W.S. Eck, R.R. Gray, T.A. Gegoux, G.M. Schoo and M.P. Strickler, J. Chromatogr., 
219 (1981) 171-174. 
H. Dahlstrom, K. Leander, B. Lindstriim and M. Molander, J. Chromatogr., 183 (1980) 
511-513. 
H.B. Hucker and J.E. Hutt, J. Pharm. Sci., 72 (1983) 815-817. 
H.A. CLaessens, M. van Thiel, P. Westra and A.M. Soeterboek, J. Chromatogr., 275 
(9183) 345-353. 
Y. Tokuma, Y. Tamura and H. Noguchi, J. Chromatogr., 231 (1982) 129-136. 
T. Marunaka, Y. Minami, Y. Umeno and E. Matsushima, J. Pharm. Sci., 71 (1982) 
949-950. 
B.G. Charles, P.J. Ravenscroft and N.W. Jacobsen, J. Chromatogr., 306 (1984) 424- 
428. 
G.J. Yakatan and J.-Y. Tien, J. Chromatogr., 164 (1979) 399-403. 
M.G.M. De Ruyter, R. Cronnelly and N. Castagnoli, Jr., J. Chromatogr., 183 (1980) 
193-201. 



472 

154 

155 
156 
157 
158 

159 
160 
161 
162 

163 
164 

165 
166 

167 

168 

169 

170 
171 
172 
173 

174 

175 

176 
177 

178 

179 
180 
181 
182 
183 

184 

185 

186 

187 
188 
189 
190 
191 

M.G. Baumgiirtner, W. Cautreels and H. Langenbahn, Arzneim.-Forsch., 34 (1984) 
724-729. 
L.T. Wong and G. Solomonraj, J. Chromatogr., 163 (1979) 103-108. 
H.H.W. Thijssen, L.G. Baars and M.J. Reijnders, J. Chromatogr., 274 (1983) 231-238. 
N. Thonnart and J. Reuse, J. Liq. Chromatogr., 4 (1981) 833-840. 
G.M.J. van Kempen, E.A.M. Koot-Gronsveld and F.A. de Wolff, J. Chromatogr., 145 
(1978) 332-335. 
Y. Le Roux and J. Richard, J. Pharm. Sci., 66 (1977) 997-1000. 
M. Arman and F. Jamali, J. Chromatogr., 272 (1983) 406-410. 
Ch.C. Yu, Y.H. Atallah and D.M. Whitacre, Drug Metab. Dispos., 10 (1982) 645-648. 
L.J. Evans, Jr., J.D. Young, J.S. Hutchison and L.H. Baker, J. Chromatogr., 305 
(1984) 163-170. 
J.-J. Drillau, J.-P. Paubel and P. Niviere, J. Chromatogr., 154 (1978) 275-278. 
J.X. De Vries, J. Harenberg, E. Walter, R. Zimmermann and M. Simon, J. Chromatogr., 
231 (1982) 83-92. 
P. Haefelfinger, J. Chromatogr., 162 (1979) 215-222. 
S. Hanna, M. Rosen, P. Eisenberger, L. Rasero and L. Lachman, J. Pharm. Sci., 67 
(1978) 84-86. 
P.H. Duffield, D.J. Birkett, D.N. Wade and A.M. Duffield, Biomed. Mass Spectrom., 
6 (1979) 101-104; C.A., 91 (1979) 133639r. 
A.M. Duffield, P.H. Duffield, D.J. Birkett, M. Kennedy and D.N. Wade, Biomed. Mass 
Spectrom., 6 (1979) 208-211; C.A., 92 (1980) 82~. 
N. Thonnart, M. Vanhaelen and R. Vanhaelen-Fastre, J. Chromatogr., 176 (1979) 
286-290. 
R.A.R. Tasker and K. Nakatsu, J. Chromatogr., 228 (1982) 346-349. 
D.E. Mindy and A.F. Machin, J. Chromatogr., 234 (1982) 427-435. 
W.B. Forman and J. Shlaes, J. Chromatogr., 146 (1978) 522-526. 
S.H. Lee, L.R. Field, W.N. Howald and W.F. Trager, Anal. Chem., 53 (1981) 467- 
471. 
E. Gaetani and C.F. Laureri, Ateneo Parmense Acta Nat., 16 (1980) 99-101; C.A., 
94 (1981) 95604c. 
C.A. Robinson, D. Mungall and M.C. Poon, Ther. Drug Monit., 3 (1981) 287-290; 
C.A., 97 (1982) 49217t. 
C. Banfield and M. Rowland, J. Pharm. Sci., 72 (1983) 921-924. 
A. Welle-Watne and G. Jahren, Medd. Nor. Farm. Selsk. 42 (1980) 45-52; C.A., 93 
(1980) 160847e. 
Y. Takagishi, K. Sato, K. Tomita and T. Sakamoto, Yakugaku Zasshi, 99 (1979) 
961-963; C.A., 91 (1979) 204095y. 
F. Saffar, H. Ogata and A. Ejima, Chem. Pharm. Bull., 30 (1982) 679-683. 
J.W. Cox and R.H. Pullen, J. Chromatogr., 307 (1984) 155-171. 
K. Harzer, J. Chromatogr., 183 (1980) 115-117. 
T. Maeda, T. Yamaguchi and M. Hashimoto, J. Chromatogr., 223 (1981) 357-363. 
M. Kimura, K. Kobayashi, M. Hata, S. Takashima, T. Ino, A. Matsuoka, H. Kitamura 
and Y. Kimura, Hyogo Ika Daigaku Igakkai Zasshi, 5 (1980) 49-55; CA., 94 (1981) 
24624~. 
M. Kimura, K. Kobayashi, M. Hata, A. Matsuoka, H. Kitamura and Y. Kimura, J. Chro- 
matogr., 183 (1980) 467-473. 
K. Kobayashi, M. Kimura, T. Sakoguchi, Y. Kitani, S. Takashima, K. Mimura, A. 
Matsuoka and Y. Kimura, Rinsho Byori, 29 (1981) 895-901; C.A., 96 (1982) 147k. 
H.J. Rogers, R.G. Spector, P.J. Morrison and I.D. Bradbrook, Diabetologia, 23 (1982) 
37-40. 
E. WPhlin-Boll and A. Melander, J. Chromatogr., 164 (1979) 541-546. 
H. Huck, J. Chromatogr., 146 (1978) 533-537. 
D. Castoldi and 0. Tofanetti, Clin. Chim. Acta, 93 (1979) 195-198. 
H. Potter, M. Hillm and K. Richter, J. Chromatogr., 273 (1983) 217-222. 
E. Besenfelder, J. High Resolut. Chromatogr. Chromatogr. Commun., 4 (1981) 237- 
239. 



473 

192 

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 

G. Lindner, L. Herbertz and H. Reinauer, Laboratoriumsmedizin, 4 (1980) 34-38; 
C.A., 93 (1980) 263e. 
G. Lindner and H. Reinauer, Kontrolle Plasmaspiegel Pharmaka, Workshop Rahmen 
Kongr. Laboratoriumsmed., 1979 (Publ.) (1980) 76-80; C.A., 93 (1980) 142668g. 
H. Reinauer, G. Lindner and J. Oldendiirp, Z. Anal. Chem., 301 (1980) 110-112. 
M. Uihlein and N. Sistovaris, J. Chromatogr., 227 (1982) 93-101. 
W.J. Adams and D.S. Krueger, J. Pharm. Sci., 68 (1979) 1138-1140. 
W.J. Adams, G.S. Skinner, P.A. Bombardt, M. Courtney and J.E. Brewer, Anal. Chem., 
64 (1982) 1287-1291. 
H. Miyazaki, T. Fujii, K. Yoshida, S. Arakawa, H. Furukawa, H. Suzuki, A. Kagemoto, 
M. Hashimoto and N. Tamaki, Eur. J. Drug Metab., 8 (1983) 117-131. 
J. Brohon and M. Nodl, J. Chromatogr., 146 (1978) 148-161. 
H.M. Hill and J. Chamberlain, J. Chromatogr., 149 (1978) 349-358. 
P. Hartvig, C. Fagerlund and 0. Gyllenhaal, J. Chromatogr., 181 (1980) 17-24. 
H.-J. Schlicht, H.-P. Gelbke and G. Schmidt, J. Chromatogr., 166 (1978) 178-181. 
R.E. Hill and J. Crechiolo, J. Chromatogr., 146 (1978) 166-168. 
G. Raghow and M.C. Meyer, J. Pharm. Sci., 70 (1981) 1166-1168. 
P. Pecorari, A. AIbasini, M. Melegari, G. Vampa and F. Manenti, Farmaco Ed. Prat., 
36 (1981) 7-12; C.A., 94 (1981) 131814g. 
R.L. Nation, G.W. Peng and W.L. Chiou, J. Chromatogr., 146 (1978) 121-131. 
G. Houin, F. Bree, N. Lerumeur and J.P. Tillement, J. Pharm. Sci., 72 (1983) 71-74. 
J. Imbs, A. Leibenguth, J.C. Koffel and L. Jung, Arzneim.-Forsch., 32 (1982) 503- 
608. 
S.H. Curry, E.A. Brown, O.Y.-P. Hu and J.H. Perrin, J. Chromatogr., 231 (1982) 
361-376. 
G. Land, K. Dean and A. Bye, J. Chromatogr., 222 (1981)136-140. 
W. Meuldermans, R. Hurkmans, E, Swysen, J. Hendrickx, M. Michiels, W. Lauwers and 
J. Heykants, Eur. J. Drug Metab. Pharmacokin., 6 (1981) 49-60. 
Yu. Umeno, K. Nakai, E. Matsushima and T. Marunaka, J. Chromatogr., 226 (1981) 
333-339. 
H.G. Fouda, F.C. Falkner, D.C. Hobbs and E.W. Luther, Biomed. Mass Spectrom., 5 
(1978) 491-494; C.A., 90 (1979) 114762k. 
L.M. Ross-Lee, M.J. Eadie, F. Bochner, W.D. Hooper and J.H. Tyrer, J. Chromatogr., 
183 (1980) 175-184. 
K.W. Riggs, J.E. Axelson, D.W. Rurak, D.A. Hasman, B. McErlane, M. Bylsma-Howell, 
G.H. McMorland, R. Ongley and J.D.E. Pride, J. Chromatogr., 276 (1983) 319-328. 
Y.K. Tam and J.E. Axelson, J. Pharm. Sci., 67 (1978) 1073-1077. 
Y.K. Tam, J.E. Axelson and R. Ongley, J. Pharm. Sci., 68 (1979) 1264-1266. 
G.B. Bishop-Freudling and H. Vergin, J. Chromatogr., 273 (1983) 463-467. 
W. Block and A. Pingoud, Z. Anal. Chem., 301 (1980) 109-110. 
D.N. Bateman, R. Gokal, T.R.P. Dodd and P.G. Blain, Eur. J. Clin. Pharmacol., 19 
(1981) 437-441. 
L. Teng, R.B. Bruce and L.K. Dunning, J. Pharm. Sci., 66 (1977) 1616-1618. 
G. Huizing, A.H. Beckett and J. Segura, J. Chromatogr., 172 (1979) 227-237. 
G. Berner, B. Emschermann, E. Gladtke, W. Haase, F. Leuschner, U. Vogtle-Junkert 
and H.H. Wagener, Arzneim.-Forsch., 32 (1982) 169-173. 
F.R. Sugnaux, F.O. Gulacar, A. Buchs and A. Benakis, Eur. J. Mass Spectrom. Bio- 
them. Med. Environ. Res., 2 (1982) l-12; C.A., 97 (1982) 192646n. 
G. Alfredsson, G. SedvaIl and F.-A. Wiesel, J. Chromatogr., 164 (1979) 187-193. 
K. Dross, Arzneim.-Forsch., 28 (1978) 824-827. 
T.A. Robert, A.N. Hagardorn, E.A. Daigneault and R.D. Brown, J. Chromatogr., 224 
(1981) 116-121. 
R.R. Brodie, L.F. Chasseaud and L.M. Walmsley, J. Chromatogr., 166 (1978) 209- 
213. 
J.O. Miners, T. Fognander and D.J. Birkett, Clin. Chem., 26 (1980) 117-119. 
L. Essers, D. Hantschke and K.H. Leisse, Mykosen, 25 (1982) 183-188; C.A., 97 
(1982) 133y. 



474 

231 K.B. AIton, J. Chromatogr., 221 (1980) 337-344. 
232 S.F. Swezey, K.M. Giacomini, A. Abang, C. Brass, D.A. Stevens and T.F. Blaschke, 

J. Chromatogr., 227 (1982) 510-515. 
233 N.R. Badcock, J. Chromatogr., 306 (1984) 436-440. 
234 V.L. Pascucci, J. Bennett, P.K. Narang and D.C. Chatterji, J. Pharm. Sci., 72 (1983) 

1467-1469. 
235 L.A. Sternson, T.F. Patton and T.B. King, J. Chromatogr., 227 (1982) 223-228. 
236 A. Turner and D.W. Warnock, J. Chromatogr., 227 (1982) 229-232. 
237 U. Timm, M. Zell and L. Herzfeld, J. Chromatogr., 229 (1982) 111-120. 
238 M. Fass, B. Zaro, M. Chaplin and S. Matin, J. Pharm. Sci., 70 (1981) 1338-1340. 
239 R. Woestenborghs, L. Embrechts and J. Heykants, J. Chromatogr., 278 (1983) 359- 

366. 
240 J. Hasegawa, Y. Tomono, M. Tanaka, T. Fujita, K. Sugiyama and N. Hirose, Arzneim.- 

Forsch., 31 (1981) 1215-1220. 
241 S. Goenechea, G. Eckhardt and W. Fahr, Arzneim.-Forsch., 30 (1980) 1580-1584. 
242 D.J. Hoffman, M.J. Leveque and T. Thomson, J. Pharm. Sci., 72 (1983) 1342-1344. 
243 H.M. Ali and A.H. Beckett, J. Chromatogr., 223 (1981) 208-212. 
244 J.E. O’Brien, 0. Hinsvark, W. Bryant, L. Amsel and F.E. Leaders, Jr., Anal. Lett., 10 

(1977) 1163-1173. 
245 H.T. Smith, J.T. Jacob and R.G. Achari, J. Chromatogr. Sci., 16 (1978) 561-564. 
246 H. Kinsun, M.A. Moulin and E.C. Savini, J. Pharm. Sci., 67 (1978) 118-119. 
247 N.K. Athanikar, G.W. Peng, R.L. Nation, S.-M. Huang and W.L. Chiou, J. Chromatogr., 

162 (1979) 367-376. 
248 W.G. Chambliss, R.W. Cleary, R. Fischer, A.B. Jones, P. Skierkowski, W. Nicholes and 

A.H. Kibbe, J. Pharm. Sci., 70 (1981) 1248-1251. 
249 J.A. Kotzan, J.J. Vallner, J.T. Stewart, W.J. Brown, C.T. Viswanathan, T.E. Needham, 

S.V. Dighe and R. Mahnowski, J. Pharm. Sci., 71 (1982) 919-923. 
250 K.J. Simons, F.E.R. Simons, G.H. Luciuk and E.M. Frith, J. Pharm. Sci., 73 (1984) 

595-599. 
251 J.D. Osterloh, A. Karakaya and D.E. Carter, Drug Metab. Dispos., 8 (1980) 12-15. 
252 S.H. Curry and E.A. Brown, IRCS Med. Sci. Libr. Compend., 9 (1981) 166-167; 

C.A., 94 (1981) 1318722. 
253 R.B. Pate1 and P.G. Welling, J. Pharm. Sci., 71 (1982) 529-532. 
254 H.K.L. Hundt, L.W. Brown and E.C. Clark, J. Chromatogr., 183 (1980) 378-382. 
255 V. Nitsche and H. Mascher, J. Chromatogr., 227 (1982) 521-525. 
256 H.B. Hucker and J.E. Hutt, J. Pharm. Sci., 72 (1983) 1069-1070. 
257 L.L. Ng, J. Chromatogr., 257 (1983) 345-353. 
258 M.M. Vermeille and G.A. Huber, J. Chromatogr., 228 (1982) 187-194. 
259 N. Elahi, J. Chromatogr. Sci., 20 (1982) 483-486. 
260 D.R. Abernethy and D.J. Greenblatt, J. Pharm. Sci., 72 (1983) 941-943. 
261 K.J. Kohlhof, D. Stump and J.A. Zizzamia, J. Pharm. Sci., 72 (1983) 961-962. 
262 R.C. Baselt and S. Franch, J. Chromatogr., 183 (1980) 234-238. 
263 D.C. Taylor, P.R. Cresswell and E.S. Pepper, Drug Metab. Dispos., 7 (1979) 393-398. 
264 N. Strojny and J.A.F. de Silva, J. Chromatogr., 179 (1979) 311-321. 
265 J. Pao, C.V. Puglisi and J.A.F. de Silva, J. Chromatogr., 276 (1983) 329-340. 
266 J. Vink, P.C.J.M. Koppens, F.A. Van Harmelen and W.E. Van Voorthuijsen, J. Autom. 

Chem., 3 (1981) 85-88; C.A., 95 (1981) 161599d. 
267 J. Lewis and K.D. Cairncross, Brit. J. Clin. Pharmacol., 12 (1981) 583-585. 
268 R.F. Suckow, T.B. Cooper, F.M. Quitkin and J.W. Stewart, J. Pharm. Sci., 71 (1982) 

889-892. 
269 W. Dieterle and J.W. Faigle, J. Chromatogr., 242 (1982) 289-297. 
270 R.M. Lee and R.D. McDowall, J. Chromatogr., 273 (1983) 335-345. 
271 R.D. McDowall, G.S. Murkitt and R.M. Lee, J. Chromatogr., 305 (1984) 214-221. 
272 KA. Jonsson, G. Bodemar, R. Gotthard, B. Norlander and A. Walan, Eur. J. Clin. 

Pharmacol., 24 (1983) 353-356. 
273 C.J. Reddrop, W. Riess and T.F. Slater, J. Chromatogr., 192 (1980) 375-386. 
274 G. Taylor, R.T. Calvert and J.B. Houston, Anal. Lett., 12 (1979) 1435-1442. 



475 

275 
276 

277 

278 
279 
280 
281 
282 
283 
284 
285 
286 
287 

288 
289 
290 
291 
292 
293 
294 
295 
296 
297 

298 

299 

300 

301 
302 

303 

304 
305 
306 

307 

308 

309 

310 
311 

312 

313 C.R. Jones, P.R. Ryle and B.C. Weatherley, J. Chromatogr., 224 (1981) 492-495. 
314 C. Midskov, J. Chromatogr., 306 (1984) 388-393. 
315 C.R. Jones and S.M. Ovenell, J. Chromatogr., 163 (1979) 179-185. 
316 M. Edstein, J. Chromatogr., 307 (1984) 426431. 

G. Taylor and J.B. Houston, J. Chromatogr., 230 (1982) 194-198. 
S.H. Curry, E.A. Brown and J.H. Perrin, IRCS Med. Sci. Libr. Compend., 9 (1981) 
168-169; C.A., 94 (1981) 114168g. 
J.E. Wallace, E.L. Shimek, Jr., S.C. Harris and S. Stavchansky, Clin. Chem., 27 (1981) 
253-255. 
D.A. Smith and M.G. Neale, Eur. J. Drug Metab. Pharmacokin., 8 (1983) 225-232. 
H.C. Thompson, Jr. and C.L. Holder, J. Chromatogr., 283 (1984) 251-264. 
T.J. Haley, J. Pharm. Sci., 72 (1983) 3-12. 
R.D. McDowall and R.M. Lee, J. Chromatogr., 275 (1983) 377-385. 
J.J. Gardner, J. Chromatogr., 305 (1984) 228-232. 
M.A. Mackell and A. Poklis, J. Chromatogr., 235 (1982) 445-452. 
R.L. DeAngelis, M.F. Kearney and R.M. Welch, J. Pharm. Sci., 66 (1977) 841-843. 
R.R. Moody, A.B. Selkirk and R.B. Taylor, J. Chromatogr., 182 (1980) 359-367. 
M. Bonini, F. Mokofio and S. Barazi, J. Chromatogr., 224 (1981) 332-337. 
A. Viala, E. Deturmeny, M. Estadieu, A. Durand and J.P. Cano, J. Chromatogr., 224 
(1981) 503-506. 
Y. Bergqvist and S. Eckerbom, J. Chromatogr., 226 (1981) 91-97. 
F.C. Churchill, D.L. Mount and I.K. Schwartz, J. Chromatogr., 274 (1983) 111-120. 
J.O. Kuye, M.J. Wilson and T. Walle, J. Chromatogr., 272 (1983) 307-313. 
Y. Bergqvist and S. Eckerbom, J. Chromatogr., 306 (1984) 147-153. 
Y. Bergqvist and M. Frisk-Holmberg, J. Chromatogr., 221 (1980) 119-127. 
Y. Bergqvist and B. Domeij-Nyberg, J. Chromatogr., 272 (1983) 137-148. 
M.A. Staiger, P. Nguyen-Dinh and F.C. Churchill, J. Chromatogr., 225 (1981) 139-149. 
G. Alvan, L. Ekman and B. Lindstrijm, J. Chromatogr., 229 (1982) 241-247. 
N.D. Brown, B.T. Poon and J.D. Chulay, J. Chromatogr., 229 (1982) 248-254. 
L.C. Patchen, D.L. Mount, I.K. Schwartz and F.C. Churchill, J. Chromatogr., 278 
(1983) 81-89. 
B. Oosterhuis, M. Van den Berg, J. Wetsteyn and C.J. Van Boxtel, Pharm. Weekbl. Sci. 
Ed., 3 (1981) 1575-1579; C.A., 96 (1982) 79309w. 
E.E. Essienand G.C. Afamefuna, Clin. Chem., 28 (1982) 1148-1152. 
H. Chung, V.R. Jimmerson, J.E. Sanders, D.W. Bounds, R.S. Rozman and J. Thorne, 
Drug Metab. Dispos., 9 (1981) 65-66. 
Y.O. AIiu and S. Qdegaard, J. Chromatogr., 276 (1983) 218-223. 
T. Nakagawa, T. Higuchi, J.L. Haslam, R.D. Shaffer and D.W. Mendenhall, J. Pharm. 
Sci., 68 (1979) 718-721. 
I.M. Kapetanovic, J.D. Di Giovanni, J. Bartosevich, U. Melendez, J. Von Bredow and 
M, Heiffer, J. Chromatogr., 277 (1983) 209-215. 
R.S. Rozman, N.A. Molek and R. Koby, Drug Metab. Dispos., 6 (1978) 654-658. 
R. Jauch, E. Griesser and G. Oesterhelt, Arznehn-Forsch., 30 (1980) 60-67. 
D.E. Schwartz, in A. Frigerio and M. McCamish (Editors), Recent Developments in 
Chromatography and Electrophoresis 10, EIsevier, Amsterdam, Oxford, New York, 
1980, pp. 69-74. 
T.G. Rajagopalan, B. Anjaneyulu, V.D. Shanbag and R.S. Grewal, J. Chromatogr., 224 
(1981) 265-273. 
J.K. Baker, J.D. McChesney, C.D. Hufford and A.M. Clark, J. Chromatogr., 230 
(1982) 69-77. 
S.A. Ward, G. Edwards, M.L.E. Orme and A.M. Breckenridge, J. Chromatogr., 305 
(1984) 239-243. 
A.M. Clark, J.K. Baker and J.D. McChesney, J. Pharm. Sci., 73 (1984) 502-506. 
M.V. Nora, G.W. Parkhurst, R.W. Thomas and P.E. Carson, J. Chromatogr., 307 
(1984) 451-456. 
A. Strother, I.M. Fraser, R. Allahyari and B.E. Tilton, Bull. W.H.O., 59 (1981) 413- 
425; C.A., 96 (1982) 28182s. 



476 

317 
318 
319 

320 
321 

322 

323 

324 

325 
326 

327 
328 
329 
330 

331 

332 

333 

334 

335 
336 

337 
338 

339 

340 
341 
342 

343 

344 
345 
346 
347 
348 

349 

350 
351 
352 

353 P. Ottoila and J. Taskinen, J. Chromatogr., 226 (1981) 488-491. 
354 N.-E. Larsen, R. Ghman, M. Larsson E.F. Hvidberg, J. Chromatogr., 174 (1979) 341- 

349. 
355 Z. Juvancz, I. Rbtonyi, A. T&h and M. Vajda, J. Chromatogr., 286 (1984) 363-369. 

U. Timm and E. Weidekamm, J. Chromatogr., 230 (1982) 107-114. 
M. Edstein, J. Chromatogr., 305 (1984) 502-507. 
SE. Barrow, A.A. Taylor, E.C. Horning and M.G. Horning, J. Chromatogr., 181 
(1980) 219-226. 
H. Chung, H.H. Gillum and R.S. Rozman, Drug Metab. Dispos., 6 (1978) 82-86. 
J.V. Pivnichny, J.S.K. Shim and L.A. Zimmerman, J. Pharm. Sci., 72 (1983) 1447- 
1450. 
R.R. Brodie, L.F. Chasseaud, L.M. Walmsiey, A. Darragh and D.A. O’Kelly, J. Chroma- 
togr., 179 (1979) 301-309. 
W.J.A. VandenHeuvel, H. Skeggs, B.H. Arison and P.G. Wislocki, J. Pharm. Sci., 72 
(1983) 782-784. 
A. Assandri, A. Perazzi, L.F. Zerilli, P. Ferrari and E. Martinelli, Drug Metab. Dipos., 
6 (1978) 109-113. 
S.C. Bhatia and V.D. Shanbhag, J. Chromatogr., 305 (1984) 325-334. 
R.A. Marques, B. Stafford, N. Flynn and W. Sadee, J. Chromatogr., 146 (1978) 163- 
166. 
K. Lanbeck and B. LindstrSm, J. Chromatogr., 162 (1979) 117-121. 
L.P. Hackett and L.J. Dusci, J. Chromatogr., 175 (1979) 347-349. 
J.C. Jensen and R. Gugler, J. Chromatogr., 277 (1983) 381-384. 
L.A. Wheeler, M. De Meo, M. Halula, L. George and P. Heseltine, Antimicrob. Agents 
Chemother., 13 (1978) 205-209; C.A., 89 (1978) 73~. 
A. Gulaid, G.W. Houghton, O.R.W. Lewellen, J. Smith and P.S. Thorne, Brit. J. Clin. 
Pharmacol., 6 (1978) 430-432; C.A., 90 (1979) 8060~. 
B. Diquet, J.N. Colin and E. Singlas, Ann. Biol. Clin. (Paris), 38 (1980) 223-225; 
C.A., 94 (1981) 66s. 
R.H. Gannon and L.R. Phillips, Amer. J. Hosp. Pharm., 39 (1982) 1966-1967; C.A., 
98 (1983) 27207h. 
C.A. Neff-Davis, L.E. Davis and E.L. Gillette, J. Vet. Pharmacol. Ther., 4 (1981) 
121-127; C.A., 95 (1981) 214849u. 
E. Gattavecchia, D. Tonelli and A. Breccia, J. Chromatogr., 224 (1981) 465-471. 
P. Workman, C.J. Little, T.R. Marten, A.D. Dale, R.J. Ruane, I.R. Flockhart and N.M. 
Bleehen, J. Chromatogr., 145 (1978) 507-512. 
P.G. Meering and R.A.A. Maes, J. Chromatogr., 226 (1981) 407-415. 
M.E. McManus, A. Monks, J.M. Collins, R. White and J.M. Strong, J. Pharm. Exp. 
Ther., 219 (1981) 669-674. 
R.W. Hubbard and F.A. Beierle, J. Chromatogr., 232 (1982) 443-449. 
D. Tonelli, E. Gattavecchia and A. Breccia, J. Chromatogr., 275 (1983) 223-228. 
P. Workman, J. Chromatogr., 163 (1979) 396-402. 
H. Merdjan, C. Bonnat, E. Singlas and B. Diquet, J. Chromatogr., 273 (1983) 475- 
480. 
A.J. Barnicoat, W.G. Van’t Hoff, P.J. Morrison and I.D. Bradbrook, J. Chromatogr., 
225 (1981) 236-239. 
H. Laufen, F. Scharpf and G. Bartsch, J. Chromatogr., 163 (1979) 217-220. 
K.B. Alton and J.E. Patrick, J. Pharm. Sci., 68 (1979) 599-601. 
J. Nachbaur and H. Joly, J. Chromatogr., 146 (1978) 325-327. 
P.M. B&anger and 0. Grech-Belanger, J. Chromatogr., 228 (1982) 327-332. 
N. Narasimhachari, E. Hegelson and/ U. Prakash, Chromatographia, 12 (1979) 523s 
526. 
A. Sioufi and F. Pommier, J. Chromatogr., 183 (1980) 33-39. 
M.J. Stumph, M.W. Noall and V. Knight, Clin. Chem., 26 (1980) 296-296. 
D.E. Schwartz and R. Brandt, Arzneim.-Forsch., 28 (1978) 302-307. 
S.P. Jindal, T. Lutz, C. Hallstrom and P. Vestergaard, Clin. Chim. Acta, 112 (1981) 
267-273. 



477 

356 H. Kalasz, J. High Resolut. Chromatogr. Chromatogr. Commun., 6 (1983) 49-50. 
357 P.S. Doshi and D.J. Edwards, J. Chromatogr., 210 (1981) 505-511. 
358 E. Nissinen and J. Taskinen, J. Chromatogr., 231 (1982) 459-462. 
359 R.C. Causon, M.J. Brown, K.L. Leenders and L. Wolfson, J. Chromatogr., 277 (1983) 

115-123. 
360 J. Huisman, L.L. Liebregt and J.H.H. Thyssen, J. Chromatogr., 164 (1979) 510-514. 
361 D. Lutz, W. Gielsdorf and H. Jaeger, J. Clin. Chem. Clin. Biochem., 21 (1983) 5Q5- 

597. 
362 R. Varma, J. Chromatogr., 155 (1978) 182-186. 
263 K. Dean, G. Land and A. Bye, J. Chromatogr., 221(1980) 408-413. 
364 G. Paeme, W. Sonck, D. Tourwe, R. Grimee and A. Vercruysse, Drug Metab. Dispos., 

8 (1980) 115-116. 
365 H.H. van Rooij and C. Soe-Agnie, J. Chromatogr., 156 (1978) 189-195. 

99-100. 
366 A.P. De Leenheer and L.M.R. Vandecasteele-Thienpont, J. Pharm. Sci., 69 (1980) 

99-100. 
367 E. Bechgaard and A. Nielsen, J. Chromatogr., 228 (1982) 392-397. 
368 J. S&mid and F.-W. Koss, J. Chromatogr., 227 (1982) 71-81. 
369 C. Aibet, M.G. Sanchez and J. Colome, J. Chromatogr., 181 (1980) 504-511. 
370 N.L. Renzi, S.M. Stellar and K.T. Ng, J. Chromatogr., 278 (1983) 179-184. 
371 E.J. Cone, C.W. Gorodetzky, S.Y. Yeh, W.D. Darwin and W.F. Buchwald, J. Chroma- 

togr., 230 (1982) 57-67. 
372 P.O. Edlund, J. Chromatogr., 206 (1981) 109-116. 
373 E.J. Cone, W.D. Darwin and W.F. Buchwald, J. Chromatogr., 275 (1983) 307-318. 
374 J. Visser, G. Grasmeijer and F. Moolenaar, J. Chromatogr., 274 (1983) 372-375. 
375 I.W. Tsina, M. Fass, J.A. Debban and S.B. Matin, Clin. Chem., 28 (1982) 1137-1139. 
376 E. Nissinen and P. MiinnistS, J. Chromatogr., 278 (1983) 225-227. 
377 P. Toffel-Nadolny and W. Giersdorf, Arzneim.-Forsch., 31 (1982) 719-722. 
378 H.C.J. Katelaars and J.G.P. Peters, J. Chromatogr., 224 (1981) 144-148. 
379 J.W. Barnhart and W.J. Caldwell, J. Chromatogr., 130 (1977) 243-249. 
380 D.J. Hoffman, M.J. Leveque and T. Thomson, J. Pharm. Sci., 72 (1983) 1342-1344. 
381 M. Johansson, S. Eksborg and A. Arbin, J. Chromatogr., 276 (1983) 356-366. 
382 J.W. Barnhart and E.N. Massad, J. Chromatogr., 163 (1979) 390-395. 
383 J.E. O’Brien, O.N. Hinsvark, W.R. Newman, L.P. Amsel, J.E. Giering and F.E. Leaders, 

Jr.. in H.S. Hertz and S.N. ChesIer (Editors), Trace Organic Analysis. A New Frontier 
in Analytical Chemistry, National Bureau of Standards, Spec. Publ. No. 519, Washing- 
ton, 1979, pp. 481-485; C.A., 91 (1979) 101740a. 

384 Y.H. Park, M.P. Kullberg and O.N. Hinsvark, J. Pharm. Sci., 73 (1984) 24-29. 
385 M. Constantin and J.F. Pognat, Arzneim.-Forsch., 28 (1978) 64-72. 
386 K. Hirota, M. Kawase, S. Ohmori and T. Kishie, J. Chromatogr., 277 (1983) 165-172. 
387 N.-E. Larsen, P. Hesselfeldt, S.J. Rune and E.F. Hvidberg, J. Chromatogr., 163 (1979) 

57-63. 
388 M.G. Kunitani, D.A. Johnson, R.A. Upton and S. Riegelman, J. Chromatogr., 224 

(1981) 156-161. 
389 D.R.P. Guay, H.N. Bockbrader and G.R. Matzke, J. Chromatogr., 228 (1982) 398- 

403. 
390 J. Fleitman, G. Torosian, and J.H. Perrin, J. Chromatogr., 229 (1982) 255-258. 
391 J.M. Bartlett and A.B. Segelman, J. Chromatogr., 255 (1983) 239-245. 
392 M. Kozma and L. Vereczkey, J. Chromatogr., 273 (1983) 223-227. 
393 V. Nitsche and H. Mascher, J. Chromatogr., 273 (1983) 449-452. 
394 R.M. Lee and P.M. Osborne, J. Chromatogr., 146 (1978) 364-360. 
395 J.A. Zemniak, D.A. Chiarmonte and J.J. Schentag, Clin. Chem., 27 (1981) 272. 
396 G.W. Mihaly, S. Cockbain, D.B. Jones, R.G. Hanson and R.A. Smallwood, J. Pharm. 

Sci., 71 (1982) 590-592. 
397 M.S. Ching, G.W. Mihaly, D.B. Jones and R.A. Smallwood, J. Pharm. Sci., 73 (1984) 

1015. 
398 S.C. Mitchell, J.R. Idle and R.L. Smith, Drug Metab. Dispos., 10 (1982) 289-300. 



478 

399 

400 
401 

402 

403 

404 

405 
406 

S.J. Soldin, D.R. Fingold, P.C. Fenje and W.A. Mahon, Ther. Drug Monit., 1 (1979) 
371-379; C.A., 93 (1980) 215175s. 
B. Lorenzo and D.E. Drayer, J. Lab. Clin. Med., 97 (1981) 545-550. 
D. Goullet, G. Aulagner, C.C. Miellet, P. Bouletreau and B. Delafosse, Lyon Pharm., 
33 (1982) 321-329; CA., 97 (1982) 192657s. 
G. Bodemar, B. Norlander, L. Fransson and A. WaIan, Brit. J. Clin. Pharmacol., 7 
(1979) 23-31. 
S. Pancorbo, M.P. Bubrick, T.W.F. Chin, K.W. Miller and G. Onstad, Clin. Pharmacol. 
Ther., 31 (1982) 83-88. 
P. Mazza, P. Giannelli, A. Rosai and L. Pecori-Vettori, G. Med. Mil., 130 (1980) 121- 
125; C.A., 94 (1981) 20496k. 
D.C. Taylor, P.R. Cresswell and DC. Bartlett, Drug Metab. Dispos., 6 (1978) 21-30. 
H.B. Hucker, S.C. Stauffer, S.D. White, B.H. Arison and A.G. Zacchei, Drug Metab. 
Dispos., 10 (1982) 28-34. 

407 M. Tanaka, J. Hasegawa, J. Tsutsumi and T. Fujita, J. Chromatogr., 231 (1982) 301- 
310. 

408 
409 
410 
411 
412 

J.P. Desager and M. Sclavons, Chromatographia, 15 (1982) 451-452. 
P.F. Carey, L.E. Martin and P.E. Owen, J. Chromatogr., 225 (1981) 161-168. 
L.E. Martin, J. Oxford and R.J.N. Tanner, J. Chromatogr., 251 (1982) 215-224. 
P.F. Carey and L.E. Martin, J. Liq. Chromatogr., 2 (1979) 1291-1303. 
J.A. Bell, F.A.A. Dallas, W.N. Jenner and L.E. Martin, Biochem. Sot. Trans., 8 (1980 ‘) 
93; C.A., 93 (1980) 19101a. 

413 
414 

G. Land and A. Bye, J. Chromatogr,. 224 (1981) 51-58. 
G.B. Park, P. Erdtmansky, M.P. Kullberg and J. Edelson, J. Chromatogr., 222 (1981 
213-223. 

415 D.P. Benziger, A.K. Fritz, S.D. Clemans and J. Edelson, Drug Metab. Dispos., 9 (1981 
424-427. 

416 
417 
418 
419 
420 
421 

422 
423 
424 
425 
426 
427 
428 
429 
430 

431 

J. Boutagy and D.J. Harvey, J. Chromatogr., 156 (1978) 153-166. 
J. Boutagy and D.J. Harvey, J. Chromatogr., 146 (1978) 283-296. 
M.G. Pallavicini and J.A. Mazrimas, J. Chromatogr., 183 (1980) 449-458. 
H. Breithaupt and J. Schick, J. Chromatogr., 225 (1981) 99-106. 
R.W. Bury and P.J. Keary, J. Chromatogr., 146 (1978) 350-353. 
S. Zimm, J.M. Collins, J. Miser, D. Chatterji and D.G. Poplack, Clin. Pharmacol. Ther., 
35 (1984) 826-830. 
J.R. Bopp and D.J. Miner, J. Pharm. Sci., 71 (1982) 1402-1406. 
D.G. Streeter and E.H. Pfadenhauer, Drug Metab. Dispos., 12 (1984) 199-203. 
J. Vessman, M. Johansson and K. Groningsson, J. Chromatogr., 229 (1982) 227-233. 
J. Roboz and R. Suzuki, J. Chromatogr., 160 (1978) 169-179. 
B. Chandrasekaran and B. Ardalan, J. Chromatogr., 276 (1983) 237-242. 
C.M. Riley, L.A. Sternson and A.J. Repta, J. Chromatogr., 276 (1983) 93-102. 
D.B. Bowman and R.E. Kauffman, J. Chromatogr., 229 (1982) 487-491. 
A.G. Zacchei, L.L. Weidner and T.I. Wishousky, J. Chromatogr., 162 (1979) 39-45. 
G. Long, J. McHan, S.Z. Masih, M.K. Masih and K.C. Jacob, Drug Dev. Ind. Pharm., 
8 (1982) 203-213; C.A., 96 (1982) 1873991. 
H.-D. Dell, M. Donike, H. Jacob and R. Kamp, Arzneim.-Forsch., 30 (1980) 1138- 
1144. 

432 
433 

434 
436 

R.D. Budd, J. Chromatogr., 245 (1982) 129-132. 
N.C. Jain, T.C. Sneath, R.D. Budd and B.A. Olson, J. Anal. Toxicol., l(l977) 233- 
235. 
C.L. Winek, J.J. Kuhlman, Jr. and S.P. Shanor, Clin. Toxicol., 17 (1980) 337-351. 
F. Rubio, F. De Grazia, B.J. Miwa and W.A. Garland, J. Chromatogr., 233 (1982) 
149-155. 

437 G. Bianchetti, M. Mitchard and P.L. Morselli, J. Chromatogr., 152 (1978) 87-95. 
438 T.L. Ding and L.Z. Benet, J. Chromatogr., 163 (1979) 281-288. 



479 

439 
440 
441 

442 

443 
444 
445 
446 
447 

448 

449 

450 
451 

452 

453 

K. Nussbaumer, W. Niederberger and H.P. Keller, J. High Resolut. Chromatogr. 
Chromatogr. Commun., 5 (1982) 424-427. 
R. Lawrence and M.C. Allwood, J. Pharm. Pharmacol., 32 (Suppl.) (1980) 1OOP. 
B. Leyland-Jones, A. Clark, W. Kreis, R. Dinsmore, R. O’Reilly and C.W. Young, Res. 
Commun. Chem. Pathol. Pharmacol., 37 (1982) 431-444; C.A., 97 (1982) 174348n. 
E.H. Pfadenhauer, C.S. Banker& J. Jensen, C.E. Jones, E.E. Jenkins and J.A. 
McCloskey, Drug Metab. Dispor., 12 (1984) 280-284. 
H.J. Wypior, A. Schilling, L. Von Meyer and W. Land, Res. Exp. Med., 181 (1982) 
19-25; C.A., 97 (1982) 207582q. 

454 P.K. Narang, R.L. Yeager and D.C. Chatterji, J. Chromatogr., 230 (1982) 373-380. 

K. Tsutsumi, Y. Otsuki and T. Kinoshita, J. Chromatogr., 231 (1982) 393-399. 
T.L. Ding and L.Z. Benet, Drug Metab. Dispos., 7 (1979) 373-377. 
N. Hobara and A. Watanabe, Acta Med. Okayama, (1979) 239-243; C.A., 92 (1980) 
51581x. 
K. Takada, H. Nakae, S. Asada, Y. Ichikawa, T. Fukunishi and T. Sonoda, J. Chroma 
togr., 222 (1981) 156-159. 
W. Niederberger, P. Schaub and T. Beveridge, J. Chromatogr., 182 (1980) 454-458. 
H.T. Smith and W.T. Robinson, J. Chromatogr., 305 (1984) 353-362. 
R.J. Sawchuk and L.L. Cartier, Clin. Chem., 27 (1981) 1368-1371. 
G.C. Yee, D.J. Gmur and M.S. Kennedy, Clin. Chem., 28 (1982) 2269-2271. 
S.G. Carruthers, D.J. Freeman, J.C. Koegler, W. Howson, P.A. Keown, A. Laupacis 
and C.R. Stiller, Clin. Chem., 29 (1983) 180-183. 
G. Maurer, H.R. Looeli, E. Schreier and B. Keller, Drug Metab. Dispos., 12 (1984) 
120-126. 


