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TAl3LE 1 

Xl,. VALUES OF SOME NITRO-DERIVATIVES 01’ SULPHAMIDOBENZOIC ACIDS 

(J. I?‘RANC, Colleclio?t Czec?~os~ov. Ckwt. Cowwzatns., 24 (rg59) 38s~) 

Solvent : ?t-~3tltnnol-pyridine-~~~atcr (5 : 3 : 3). 
Paper: Whatman No. 4 (dcsccnding). 
Length of run: 23 cm. 
Time : 4.11, 
Tcmpcrature : 240A 
Dctcction: Ehrlich reagent after %n(I,I)-cliloriclc rcclllction. 

-.-- 
Bcnzoic acid ddtivnlivc RI; 

3-Nitro-4-sulphnmiclo- 
o-Nitro-4-sulpl~nmiclo- 
4-Nitro-2-sulphamiclo- 
G-Nitro-2-sulphamiclo- 
5-Nitro-2-sulpharnido- 
3,5-Dinitro-4-sulpl1amiclo- 
2.3-Dinitro-4-.suIphamido- 
2,5-Dinitro-4-sulpl~~nliclo- 
4,6-Dinitro-a-sulphamiclo- 
3,G-Dinitro-2-sulpliamiclo- 
2,5,6-Trinitro-4-sulphamiclo- 
2,3,5-Trinitro-4-suIphalnido- 
3,4,G-‘Trinitro-2-sulphamiclo- 

o.G‘t 
O-95 
0.75 
o-G5 
0.90 
0.2s 

0.1.7 
0.75 
0 -- * /.-I 
0.3s 
0.71 
0.33 
0.3s 

DI 

~Sl_ISCTIIOP~lOIl~TIC MOBILITI.ES OF SOMK NITRO-DERRIVATIVISS OF 

SULPHAMIDOBZN%OIC ACIDS AND RELATED SUBSTANCES 

(J. %ANC, Collections Czcc?~osZov. Ciu~. Cowtmacm., 24 (1959) 3Ss1) 

Electrolyte : 3 N NI-I,,OI-I @l-I > IO). 
Paper: Whatman No. I. 
Potential : G-7 V/cm, 
Current: 2-G m A. 
Time of run: 2 h. 
Migration units : cni”*V-l. see-1 2: I 08 (mobility). Anionic movement : + ; cationic movement : -. 

COt#lpOWi nfobility 
-.-I 

g-Nitrophfhalic acid * -t_ 20.5 
o-Toluencsulpharnicle - 2.s 

19” ~-ToluenesLllphamide - 
4-Sulphamiclo-3-nitrobcnzoic acid + ‘s:: 
z-Sulphamido-4-nitrobcnzoic acid + 8.4 

l Marker. 
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TABLE3 

ELECTROl'HOR~TIC MOBILITIEki OF AROAMATIC COMPOUNDS 

(J. FRANC AND M. WURST, Colleclion.Czcc?toslov. Chem. Communs., 24 (1959) 557)* 

Electrolytes : IX,. = 3 Al NH,OH(~H>IO). 
E, = I N CH,COOH @l-I 2.3). 

Paper : Whatman No. I (13 x 45 cm). 
Potential : G-7 V/cm. 
Current: 2-G mA. 
Time of run: 2 11. 
Migration units: cm2~V-l*scc-l x xoG (mobility). 

g-Nitrophthalic acid 20.5 
4-Nitrophthalic acid 20.5 
2-Nitroterephthalic acid 20.5 
5-Nitroisophthalic acid 21.1 
3-Nitrobenzoic acid 1l.G 
4-Nitrobenzoic acid II .6 
3,5-Dinitrobenzoic acid 11.1 
2,4,6-Trinitrobenzoic acid 10.0 
2,4,5-Trinitrotcrephthalic acid 20.3 
g.g-Dinitro-o-toluic acid 11.4 
3,5-Dinitro-p-toluic acid 11.4 
z,3,5-Trinitro-fi-toluic acid 11.1 
3-Nitro-p-toluic acid I I *4 
2,4-Dinitro-m-toluic acid 11.6 
2-Aminobenzoic acid 12.3 
3-Aminobenzoic acid 1.1.5 
q-Aminobenzoic acid I I .G 
a-Hyclroxybenzoic acid 1.5.5 
4-Hydroxybenzoic acicl 20.3 
Gallic acid 19.5 
2-Hydroxy-3-mcthosybenzoic acid 13.5 

3-Methosy-4-hydrosybenzaldcl~yclc 
3,4-Dimethoxybenzaldehyde 
2-Hydroxy-3-ethoxybenzalclehydc 
3-Hydroxy-4-methoxybenzaldehyde 
2-Nitrobenzaldehyde 
3-Nitrobenizaldehycle 
4-Nitrobenzaldehyde 
4-Chlorobenzaldehyde 
4-Methoxyacetophenone 

z-Nitraniline 
3-Nitraniline 
4-Nitraniline 
2,4_Dinitraniline 
I -Naphthylamine 
p-Phcnylcnediam inc 

10.7 
0.5 

Il.8 
11.7 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

- 0.7 
- 3.7 

- 
- 
- 

- 
r.8 
6.2 
3.0 
2.7 
0.9 
o.G 
2.s 

0.7 
1.4 
1.6 
I.3 
0.0 
0.0 
0.0 
0.0 
0.4 

- 0.8 
- 3.9 
- 0.6 

0.0 
- 10.4 
- 20.G 
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TABLE 3 (co~tliwerl) 
-.-- _.- --- ------_ 

A/obilily** 
Cowlporr,rd 

I?, E, 
---- -- 

2-Nitrophenol 
g-Nitrophcnol 
4-Nitrophcnol 
2,4-Dinitrophcnol 
2,6-Dinitrophenol 
4,G-Dinitro-o-crcsol 
5-Nitro-r. ,3,4-xylcnol 
2,4,G-Trinitroresorcinol 
q.,G-Dinitro-z-aminophenol 
I -Naphthol 
Rcsorcinol 

Nitrodevivntivcs 

I ,3-Dinitrobcnzcne 
3,4,0-Trinitro-o-xylcne 
2,4.6-Trinitro-w-sylene 
2,3,5-Trinitro-fi-xylene 
I ,4-Dichloro-z-nitrobcnzenq 
2,G-Dichloro-4-nitrobcnzene 

Na~l~ll~yln~~~.i~~le- cmd ~aapJ~tl~oZ-sarlpl~o~~ic cccids 

x -Naphthylamine-4-sulphonic ncicl 
I-Nnphthylaminc-5-sulphonic acid 
1 -Naphthylamine-G-sulphonic acid 
I -Naphthylamine-7-sulphonic acid 
I -Naphthylamine-8-sulphonic acid 
2-Naphthylamine-x-sulphonic acid 
z-Naphthylamine-G-sulphonic acicl 
z-Naphthylamine-5-sulphonic acid 
a-Naphthylaminc-7-sulphonic acid 
I-Naphthylaminc-3,G-clisulphonic acid 
I-Naphthylamine-3,6,8-trisulphonic acid 
I -Naphthol-4-sulphonic acid 
I -Naphthol-5-sulphonic acid 
z-Naphthol-G-sulphonic acid 
2-Naphthol-8-sulphonic acid 
2-Naphthol-3,G-disulphonic acid 
2-Naphthol-G,S-disulphonic acid 
1 -Naphthol-3,6,8-trisulphonic acid 
H-acid 
Chromotropic acid 

12.5 
Il.4 
1 I,3 
S0.J 

12.0 

8.7 
11.4. 
I. 7.2 
9.1 
9.G 

18.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

9.3 
g-5 
8.9 
8.9 
9.5 
9.G 
9.3 
9.3 
9.3 

‘20.4 
2G.G 
20.0 
20.1 
19.4 
20.3 
24.0 
25.3 

- 
25.8 
27.3 

0.0 

0.0 

0.0 

0.0 

0.0 

o-7 
- 

7*$ 
- 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.5 
0.0 
0.0 
0.0 
0.0 
6.2 
0.0 
0.0 
0.0 

13.4 
14.9 

;:: 
7.0 
7 .2 

13.0 
13.0 
17.2 
II.7 

10.5 

-- -- --- 

* First published in C/urn. Zisly, 52 (1958) 1474. 
* * Anionic movement: + ; cationic movement : -. No correction for electrolyte movement 

through the paper as a result of clectroendosmosis, evaporation etc. 

1 



Solvcllts : StiLtiOllEW~ $llascs: 
s, = J_.lquicl parafh (boiling 1YLllgC: ‘I 90-175~) (imprcgn~~tccl as 20 “/” solution in 

pctrolcum ether). 
S, = Dicthylforman~icle. 
S, = 7~imctliylform~tmiclc. 
s,, = Acctamiclo. 
(S,-S,% imprcgnatecl ns 30 “/o solutions in ctll;L110l.) 

RIobi lc phases : 
NIL = SO “/o CtlIiI.lIC~l~ 
R’t, = C.yclnllcs;rnc. 

:I,~imc of 1’1.111: S,; 16 II; S,--S,,, 3 Il. 
.I,cngtll of 1’1111: 30 cm. 

Paper : \Yhatnian No. 1 (dcsccncting). 
Ihtcction: U.V.; p- I C illlCthy~iLlllillObCll~a~r~ch~C~~ after %11Cl, lX!C~LJCtiOll. 

-- -- - ___-----__-- 

lZ]Z 
-----.--m--m ---- 

Nr~pl~tlrfclc~~c or 6cuoL’w rlt*rivrrliuc nr ( Ill1 
-_-- --- 

s, 5 .z S3 .s , 

.I -Nitro-S-cl~loronaphthnlcne 
I -Nib-o-5-cliloronnplitl~alenc 
I-Nitro-5,S-clicl~loronaplitlialenc 
I -Nitro-4,5,S-tricl~loronapl1tlialcnc 
z-Nitro-S-cl~loronaplitlialenc 
2-Nitro-4-cl~loronapl~tlialcnc 
2-Nitro-q,S-clicliloronaplitlialc1~c 
3,~t-l~icl~loronitl-obcnzcnc 
~,.j-l~icllloronitrobcllzcllc 
I -Nitronapl~tl~alcnc 
2-Nitronaplitl~nlcric 

o*/ -0 
o,4G 
0.57 
0.39 
O.L$‘) 

0.91 

0.27 
0.52 

0.05 
0.6.j 

o.G7 

0.18 

0.44 
0.33 
o-49 
0.4’ 
0.0s 
0.01 

0.51. 

0.25 

0.32 
0 9 ‘2 9 

0.40 
o-79 
O.GS 

o.so 

0.76 
0.22 

o.s5 
0.80 
o-43 
0.07 

0.65 

o.Y3 
0.g” 
O.SS 
0.91 

O&I 
- 

0.93 
0.93 
0.54 
O.&J 

0.90 

(11. v. P.4RlCJ1: .*4x1> IP. ‘1’. M;rI~I~InMs, Uinchc/r1. J’., 7.1. (1gGo) 5) 

Sulvcllts: s, = lhnzcnc-acetic acicl-\vatcr (1 : T : 2, by vol.). 
S, = 1~thnnol-1,ut;LrI-r -ol-aq. 6 N NH, soln.-6 N ~(NkL,,),CO, (22 :So: ~9: I 9, by vol.). 
S:, = It-l-lcsanc-cliisoprop)~l ctlicr (9 : 1 , v/v). 

Papr: \Vllatman No. I for S, and S, (clescencling). 
Wliatman No. 4 impregnatccl \vitli aq. 0 .z N Na,CO, for S, (clcscending). 

Time of r~iil : S, for G h ; S, for 12 11; S, for 0.5 Ii. 
Yhtcction : Gil,b,s reagent (2 o/o cthanolic solution of a,G-clicl~loroquiiioiic cliloroimidc’ followccl by 

2 N Na2CO:B; cliazotixecl sulphanilic acicl, followecl by 2 N Na,CO,; aq. I o/o 17cC1:,, 

followecl by saturated NabfC0, : 5 N HNO, followed by aq. 2 ‘;/” urea after heating 
the clriecl paper (a niin, I zoo1 followccl bv solution of 0.5 .g tctramctliyl-+,+‘-dinmino- 
cliplicnylmctliar~c (Tctrnbasc) and 2 g ciGic acicl in 1.00 ml water. 

Pllcrlol 
RF 

St sz 5.3 
-....-----------I-- - 

4-Cl~lorophcnol 0.75 0.91 O.&l 

0,,4,6-‘.Ikicldoropl~enol 0.92 - 0.10 

Pcntacliloroplienol 0.92 0.55 0.04 
4-Clilorocatccliol 0.33 - o.oG 



TABLE 6 

XI.- VALUES OF SOMIZ I-IYDROSYNAP~ITI-IIL~N~ DERIVATIVES ANI‘) RIELATI%I> COB1 I’OUNI3.5 

(I?. SIMS, j’jioc?talH, J.. 73 (1959) 359) 

Solvciits: S, = ~t-Bi1ta1~01 saturatecl with aqiicom 2 N NH, solution (clcsccncling). 
S, = ?l-UutaIlol-propan- I -01~aq~~eoiis 2 N NH., solution (2 : 1 : T , by vol.) (clcsccncling), 
s, = kiqi~eous 0.1 1v NH, so~llti~Jll (;mxiicling). 

Time of run: S, and S,, 15 11; S,. 5 11. 
Pnpw: WllatnlaIl No. I. 
Detection : U.V. after NH, csposurc; clinxotizccl +nitranilinc (0.0 2 “,6 in 0. t 1V I-ICI), then I oO/” 

aqucoi~s Na,CO, solution (or aftci nqucous 2 1V t-ICl (70”)). 

z-Nn~hthol *’ 
tbwzs- r ,2-Diliydro- r ,2-cliliyclrosynnphtlitli~lc~i~ 
I -Naphthyl sulplmtc 
z-I-Iyclrosy-1 -naplitliyl sulpllatc 
I -I-1~‘cll~os~-2-Tlnplltllyl su1p11ntc 
2-Naphtllyl sulphntc 
i -Nnplitllyl-glucosirlLlronic acid 
T ,a-7~il~yclro-2-li~~clrosy-r -naphtliyl-~lucosicli~ror~ic acid * 
I ,2-l~il~~dro- I-Ilytlrc-asp,-~-nnphth?,l-glucosicluronic acid 

0.gG 

0.gG 

O.SG 

0.5 1 
0.49 
0.40 
0.46 
0.11 
0.08 
0.0s 

0.97 O.G2 
0.97 0.5.5 
0.8g - 

0.62 - 

o.gs - 

O*SS - 

0a.53 - 

0.28 - 

O.lS - 

0.1s - 

Solvents: S, = 13utanol-propan-I-ol-nq. 2 1V NH, soln. (2 : 1 :I, x./x*). 
S, == 13utnnol--ncctic acid-I\-atcr (2 : I : 1, v/v). 
S, = :13utnnol-.ncctic acicl--\\*atcr (5 : 1 :4, v/v orjinuic plin:+c). 

Pnpcr : \Vhntn~nn No. I (clcsccntling). 
Time of t’i~tl : 1 S Ii. 

Dctcctinn : (I) ‘11iaxotizccl p-nitrrtniline (0.02 %, in 0.1 N I-ICI) fo1lc~~~ccl by nql~cow I o ‘y. Nn,CO:, 
w/v; (2) 0. I Ad l<,Cr,C+-acetic acid (1 : I) follo~~cd by 0.1 
in butnnol saturntccl with wntar. 

AT AgNC),: (,3) 0.4 o/o ninliyclrin 
Also bcforc (I) so111c s1xlyct1 \VllYll 2 N 1:ICI t11en 

hcntccl at 70~ (IO min). 
-__--- -._- -~_--_- -- 

CoJrrporrrld 
AI? 

___-_--_.--__ 

51 sa s:, 

S-(I,?-Dihyclro-2 -liyclrosy-I -naplithyl)-glutatliio~io 0.04 0.47 0.36 
S-( I,?-Dihvclro-a -liyclrosy- I -naplitliyl)-bcystcinc 
N-Acctyl-S-( I ,2-clihyclro-z-hyclroxy-1 -nnI~litliyl)-L-cvstcilic 

0.3 I 0.63 o-53 
0.37 0.84 0.82 

S-( t -NaIjlithyl)-f$utatliionc 0.07 o.Gg 0.53 
S-(I -Naphtllyl)-kcysteinc 0.4G 0.75 0.69 
I-Nnphthyltnercapturic acicl OS.5 1 o.SG 0.57 
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RF VALUES OP SOME PHENOLIC COMPOUNDS 

(C. MADHCSINGH, Ph. D. TlmAs, University of Western Ontario, London, Canada, .Igsg) . . 
Paper: Whatman No. I. 
Temperature : about 24O. 
Ablxeviations used in the table : 

SolveMs: 

A = Pcntanol-ethanol-ammonia solution (sp. gr. o.SS)-bcnzcne (1 : 2 : i : 1). Used in an ascending 
system under reduced pressure. 

I3 = Ucnzene-glacial acetic acid-water in a I : 1 : 2 volume to volume misture. The organic phase 
was used in descending systems. 

C = l-Butanol saturated with water and used in an ascending system. 

Dc1ecti~t.g agents: 

I = Ultraviolet. 
2 = Solvent A without further treatment. 
3 = Solvent B without further treatment. 
4 = Solvent C without further treatment. 
5 = Diazotized sulfanilic acicl. 
6 = Silver nitrate 0.1 N in S O/” NH, solution. 
7 = T N sodium hydrosiclc. 

cozotll~ code : 

R = Yellow. 11 = Flame red-brown. 
b = Orange-yellow. ’ = Silver-gray. 
c = Dark viol&. f = Green-gray. 
cl = Violet. k = B-own-gray. 
e = Light blue. 1 = Pinlr. 
f = Flawn-brown. 111 = Orange. 

g = Scorched paper brown-black. 
(-) Indicates no apparent colour reaction w-it11 this cletccting agent. 
_----__.-- -_-- ___ _ _ _ ._ 

RI; % IO0 irr solvcllf . Colortvs icitlr tlcfecling ngcnts 
Corlrporrrltl 

systcllls 
------ 

C I3 /I I 2 3 4 5 6 7 

2,4-Dinitrophenol 56 S5 
2-Amino-4-nitrophenol SG 100 
4-Amino-2-nitrophenol so 100 
a,4-Dinminophenol 
+-Nitrophenol ;a 60 

m-Nitrophenol s4 Go 
o-Nitrophenol 84 87 
+Aminophenol 72 5 
w-Aminophenol 70 22 

Picric acid 52 
Picramic acid G 
l?icramicle so s3 
Aniline 30 
Rcsorcinol 73 15 
Dye of 2-amino-4-nitrophenol l 91 100 
Dye of 4-amino-2-nitrophcnol l 90 I oo 
2,4-Dinminophcnol-I-ICl* * 

spot I 12 

spot2 3 
Spot 3 0 0 

65 
52 
40 

$ 

56 
7* 
72 
70 
30 
Si 
GG 
73 
ss 
74 

29 
30 

IO 

C 

C 

cl 
11 
C 

- 

C 

e 

e 

C 

C 

c 

c! 
- 

cl 

11 

a. 
b 
f 
h 
a 

- 
- 
f 

- 
a 

a 

1 
f 

b 
f 
k 

a a 
a 

f 
- : 
a - 

T 
- 
a 

- 
a 

- 

a 
b 

j 
b 

- 

c?. 
- 

a 

* Diazotized and couplecl with p-naphthol. 
* * Solution chromatograpl~ccl after stni~cling for 72 hours. 
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TABLE 9 

& VALUES OP SOMl.3 RELATED ALKYL PHENOLS 

(J. MACAK AND J. KUBE~, Collectio~i C.zechoJov. C?mn. Commons., 25 (1960) 301) 

Solvent : Cyclohexanc. 
Paper: WI?-I Paper (G.D.R.). 
Impregnation : 20 y0 alcoholic formamide. 
Time of run: 4-G h. 
Temperature of run : x5-1 7”. 
Detection : Pauly reagent. 

Phenol 0.03 
o-Crcsol 0.13 
wz-Crcsol 0.08 
p-Cresol 0.0s) 
o-Ethylphenol 0.30 
Itz-Ethylphenol 0.1s 
+Ethylphenol 0.19 

3-Propylphenol 0.45 
z-Methyl-4-ethylphenol o*57 
4-Methyl-z-ethylphenol 0.61 
z-Butylphcnol 0.70 
3-Butylphenol 0.47 
4-Butylphenol 0.45) 
2,9Diethylphcnol 0.71 
3,4-Diethylphenol 0.4s 
2-Ethyl-5-propylphcnol o.s3 
2-Ethyl-5-butylphenol 0.89 
4-Methyl-z-benzylphanol 0.67 

TABLE 10 

&?I? VALURS OF SOME ARYL SULPHATES 

(A. J. GRIMES, Riochmrz. J., 73 (1959) 723) 

Solvents: S, = Uutan-I-ol-acetic acid-water. (4: I : 5, v/v). 
s, = Bu tan-z-ol-aq. 3 N NH, soln.-3 N (NH,) gCO, (4 : 3 : 3). 
s, = Butan-I-ol-pyridine-aq. 3 IV NI-I, soln. (4 :3 : 3). 

Paper : Whatman No. I (ascending ; no equilibration). 
Time of run: 16 h. 
Detection: Ninhydrin; l-ICI vapour (IO min) followed by Pauly reagent spray, then NH, vapour 

esposure ; radioactivity. 

Phenyl sulphate 0.49 0.35 0.76 

p-Crcsyl sulphate 0.61 0.34 o-77 
$-Ethylphenyl sulphate 0.70 0.62 0.78 

$-Acetylphenyl sulphatc 0.54 0.25 0.77 
Tyramine 0-sulphate 0.34 0.10 0.66 

-- ---- 
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TABLE 11 

RI.* VALUES (RELATIVE) OF POTASSIUM p-NITROPIIIZNYL [%]SULPHATE, 
p-AMINOPHENYL [&]SULPIIATE AND SODIUM [%]SULPHATE 

(I<. S. DODGSON AND N. TUDBALL, Biochc~rz. J.; 74 (1960) 154) 

Solvent: Butan-r-ol-acetic acid-water (50 : 1’~ : as). 
Paper: Whatman No. I (descending), 
Detection : Radioactivity measured by “F&as” monitor after location l>y “C. IOO Actigraph" ; 

Ilford Industrial I3 X-ray film (21 clay exposure). 
RNIJS - RF of compound/R~~ of a$-nitrophenyl sulphate. 

Coln~orcrld RN PS 

Potassium +nitrophenyl [“F+]sulphate 1.00 
+Aminophenyl [%]sulphate 0.55 
Sodium [3%]sulpliate 0.12 

- 

TABLE 12 

Rp VALUES OF SOME ,%CHLOROVINYL ALDEHYDES AND 
(Z. ARNOLD AND J. %EMLICI<A, Colleclio~t Czecl~oslov. Chem. 

Solvents: S, = Dibutyl formal-water, 

S, = Cyclohexnne-methanol. 
S, = Diisopropyl ether-water. 

RELATED COMPOUNDS 

Cowmuns., 24 (1959) 23S5) 

Rp 

CotlbjJortrld 
SI SO S3 

P-Dimetliylaminocinnamaldehyde 0.41 
P-Dimethylaminovinyl ievl,-butyl ketone 0.55 
2-Dimethylaminocyclopent-I-enealdehyde o.oG 
2-Dimetl~ylaminomethylenecyclopentanonc 0.26 
/3-Dimethylaminovinyl ethyl ketone o-33 
a-Methyl-P-dimethylvinyl methyl kctonc 0.04 

TABLE 13 

RF VALUES OF MEVALONIC ACID (3,5-DIHYUROXY-3-METHYLI’ENTANOIC ACID) 

AND SOME RELATED COMPOUNDS 

(A. DE WAARD AND G. POPJAIC, Biochenz. J., 73 (1959) 410) 

Solvent : Isobutyric acid-aqueous NH, solution-water (66 : 3 : 30, v/v). 
Paper: Whatman No. I. 
Detection : U.V. photography, radioactivity scan. 

Mevalonic acid 
Mevalonic acid lactone 
g-Phosphomevalonic acid * 
Diphosphomcvalonic acid * 
Adenosine diphosphate 
Adenosino triphosphate 

0.66 
0.75 
0.37 
0.20 
0.37 
0.20 

* Tentative identification. 
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TABLE 14 

Rp VALUES OF SOME PHOSPHOLIPIDS 
(C. 15. ROWE. Biocl~ena. J., 73 (1959) 438) 

Solvent: 20 7’ methanol in chloroform (v/v). 
Paper: Silica impregnated. 
Detection: Ninhydrin, iodine vapour, phosphomolybdic acid followed by SnCI, reduction; 

radioautography. 

Ccphalin 0.g2 

Lecithin 0.75 
Sphingomyel i n 0.55 

TARLE 15 

Rp vnLuEs (RELATIVE) OF SOME PHOSPHATE ESTERS 
(S. A, BROOKS, J. C. LA~VRENCE AND C. R. RICKETTS, B~iocJ~em. J., 73 (1959) 506) 

Solvents : S, = Propsn-I-ol-aq. NH, soln. (sp. gr. o.SSo)-water (Go:30: IO, by vol.). 
s, = Picric acid -2-methylpropan-z-ol-water (4 : So : 20, w/v/v). 

Paper: Whatman No. I (IS IL1, in. x 22 I+!J in.) (descending; S, direction: run off; S, direction: 
front run to 2 in, from bottom). I%pcr soaked in 0.2 O/” EDTA (pH 7-S), then water wasl~ecl 
(two-dimensional runs). 

Time of run : S, for 40 h ; S, for 24 h. ’ 
Detection : Autoradiography (Kodirex S-ray film 14 in. x I 7 in., 9 days) ; spray of misturc : 5 ml of 

60 oh (w/w) perchloric acid, 10 ml of 1V HCI, 25 ml of 4 y. (w/v) ammonium molybdate, 
water to IOO ml; then heated at 85O for 7 min; then sprayed with. 5 o/0 (w/v) ascorbic 
acid; aniline hydrogen phthalate. The suitable method chosen in each case. 

I~ v?lue _ distance moved by phosphate ester 
I‘ - distance moved by orthophosphate 

Where more than one I?1 value is given, the first in S, is paired with the first in S,, etc. : the pair 
is from the same two-dimensional chromatogram (information from 41 chromatograms). 

Orthophosphate 
Fructose-G-phosphate 
3-Phospho-D-glyceric acid 
Uridine diphosphate 
Uridine diphosphoglucosc 
Adenosino monophosphate 
Mannosc-G-phosphate 
Glucose-G-phosphate 
Adenosine diphosphate 
Guanosine diphosphate 
Phosphoenolpyruvic acid 
Adenosine triphosphate 
Fructose- I ,G-diphosphate 
Glucose-~ -phosphate 
Pyrophosphate 
a-Deoxyglucose-G-phosphate 
Glucosone-G-phosphate 
1,5-Anhydro-D-glucitol-G-phosphate 
Glucosamine-G-phosphate 

1.00 
1.19, 1.26 
1.05, 1.16 
0.77, 0.78 
1.29, I.27 
0.95, 1.01, 0.89 

I.08 

1.05, I.09 

0.95, 0.941 0.89 
0.3s 
1.13, 1.16 
0.71, 0.66, 0.67 
0.40, 0.46 
1.28, 1.35, I.33 
0.49, 0.52, 0.56 
1.25, I.34 
1.25, 1.3G 
1.31, I.34 
1.32, 1.38 

I .oo 
0.64, 0.6s 
0.57, 0.8s 
0.35, 0.40 
0.16, 0.19 
0.33, 0.41, 0.33 
0.54 
o.qG, .0.41 
0.22, 0.25, 0.21 
0.24 
I.IG, 1.09 
0.15, 0.12. o.oG 
o,G8, 0.78 
0.51, 0.51, 0.41 
0.42, 0.45. 0.47 
0.79, 0.77 
o-571 0.59 
0.77, 0.70 
0.541 0.57 
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TABLE 16 

Rp VALUES OF SOME AZAURACIL DERIVATIVES AND RELATED COMPOUNDS 

(J. SMRT, J. BERANEK AND I?. SORM, ColZectio?t Czeckoslov. CJLewz. Conznzuns., 25 (rgGo) 130) 

Solvents : s, = n-Butanol saturated with water. 

S2 = n-Butanol-acetic acid-water (5 : 2 : 3). 

St3 = Isopropanol-x y0 aqueous ammonium sulphate (2 : I). 
Paper : Whatman No. I (descending). 
Detection : U.V. light (“Chromatolite”) ; ammonium molybdate-perchloric acid. 

2’,3’-0-Isopropylidene-6-azauracil riboside 0.78 
z’,3’-0-Isopropylidenc-cj-szauracil riboside-5’-clibcnzyl 

phosphate 0.88 
B-D-Ribofuranosyl-6-azauracil-5’-phosphate (I%. salt) 0.00 0.04 0.30 
+Nitrophcnol 0.91 

/?-D-Ribofuranosyl-6-azauracil-5’-dibenzyl pyrophosphate 0.72 

TRBLE 17 

Rp VALUES OF AZAURIDINE-5'-PHOSPHATE AND AZAURIDINE-5'-PYROPHOSPHATE 

(J, SMRT, J, BERANEIC AND I?. SORM, Collectiolt CzecJ~oslov. Cl&em. Co~n~w~ns., 25 (1960) 130) 

Solvents: S, = +Butanol-acetic acid-water (5 : 2 : 3). 
s, = Isopropanol-1 y0 aqueous ammonium sulphate (2 : 1). 

Paper : Whatman No. I (descending). 
Detection : U.V. light (“Chromatolite”) ; ammonium molybdate-perchloric acid. 

Rp 
Conrpwrd 

St SS 
~.---- 

Azauridine-5’-phosphate 0.04 0.30 
Azauridine-5’-pyrophosphate 0.00 O.IG 

TABLE 18 

ELECTROPHORETIC MOBILITY OF AZAURIDINE-5'-PHOSPHATE AND AZAURIDINE-5'-PYROPHOSFHATE 

(J. SMRT, J. BERANEIC AND I?. SORM, CollecLio?t Czecltoslov. Cl&em. Commcrts., 25 (x960) 130) 

Electrolyte: Citrate buffer (0.05 M, pH 3.7). 
Paper: Whatman No. 3. 
Potential : I 00 V/cm. 
Units: cm/z h. 
Apparatus : Markham (I 955). 
Detection: U.V. .light (“Chromatolite”) ; ammonium molybdate-perchloric acid. 

Co?npotold Mobil& 

hzauridinc-5’-phosphate 12.9 " 
hzauridine-5’-pyrophosphate ?,o 
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TABLE 19 

ELECTROPHORETIC MOBILITIES OF MLTHYLATED GUANOSINES 

(J. D. SMITH AND D. B. DUNN, Uioclzer~z. J., 72 (1959) 294) 

Electrolytes: 151 = 0.05 1’cJ sodium tetraborate (PI-1 g-2). 
E, = 0.05 n/r glycine bufEer, made by adding KOI-I to an aqueous glycinc solution 

(PI-I IO). 
E, = 0.05 !W ICI-I,PO,, sncl 0.05 n/r l-I,l?O, (pI-I 2.2). 

Potential :20 V/cm. 
Detection : U.V. light. 
Migration units : cm/h towards anode. 

Guanosine + 7-o 
I -Methyl-guanosine + 5.0 - 0.4 
G-I-Iyclrosy-2-methylarnino-purinc ribosiclc -I- 5.9 + 0.0 - 4.5 
2-Dimethylamino-G-hyclroxypurine ribosicle + 5.9 - 3.1 
Cytidine + 5.4 - 5.6 

TABLE 20 

BLECTROPHORETIC MOI3ILITIES OF METHYLATED GUANINE NUCLEOTIDES 

(J. D. SMITH AND D. B. DUNN, &m/rem. J., 72 (1959) 294) 

Electrolyte: 0.05 &I phosphate buffer (~1-1 2.1). 
Detection : U.V. light. 
Migration units : cm/h totvarcls anode. 

. 
Aclcnosine-3’-phosphate T .o 

,. Cyticline-3’-phosphate 1.0 
2-~Din1cthylamino-6-hyclrosyl~urinc 

ribosicle-2’- and 3’-phosphates 2.0 
G-I-Iyclrosy-2-methylamino-purine 

ribosicle-2’- and 3’-phosphates 2.9 
Guanosine-3’-phosphate 3.4 
I -Methylguanosine-2’- and 3’-phosphates 2 *9 
Uricline-3’-phosphate 7.4 

Rls- VALUES OF GUANINJZ AND SANTHINIS 

(R. BARCHIELLI,G.BORETTI, A. Dr MARCO,~?, JULITA, A.MIGLIACCI, A.MINGIIETTIANDC. SPALLA, 
l3ioclrem J., 74 (1960) 382) 

S1,1vc!nts: s, = Butanol-formic acid-water (77 : 10 : 13, v/v). 
S, = Water adjusted to ~1-1 IO with aq. NH,. 

Paper: Not stated. 
Detection : U.V. light. 

c 

I+ 
CorrIpozrrld - 

St 53 
- 

Guaninc 0.20 0.42 
Santhinc 0.60 
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TABLE 22 

&VALUES OF SOME OLIGOSAC~HARIDES 

(G. AVIGAD, Z3iochwz. J., 73 (Igsg) 557) 

Solvents: S, = Butanol-ethanol-water (5 : 2 : 2, by vol.). 

S, = Butanol-pyridine-wa.ter~ (5 : 3 : 2, by vol.). 
Paper: U’hatman No. I. 

Time of run: Descending = 72 h; circular = 8 11. 
Detection : +Anisidine - HCl ; aniline-diphenylamine-phosphoric acid ; and where suitable: urea- 

phosphoric acid ; alkaline aq. triphenyltetrazolium chloride. 

GOt,ffiOlUld 

Sucrose 
lMaltose 
Isomaltosc 
Turanose 
Leucrose 
lMaltulosc 
Isomaltulose 
x-b-Glucosylfructose 
Isomaltotriose 
LMaltotriose 
Isomaltotriulosc 
Maltotriulosc 
I -u-Glucosylfructose l 

IZG 

s L sa 

. . . . ..a’ 

0.78 0.71 
o.G4 0.45 
0.54 0.41 0 
0.84 0.74 
O.GY o._=jo 
0.71 0.58 
0.68 0.53 
0.66 0.48 
0.2G 0.1s 

0.32 0.23 
0.37 0.26 

0.42 0.34 
0.64 0.4s 

l Suggested identity. 

TABL.E 23 

ELI3CTROPHORETIC MOBILITIES OF SOME OLIGOSACCHAI~II~JES 

(G. AVIGAD, ~iochent. .I., 73 (IgJg) 587) 

Electrolyte: 0.1 Jg sodium borate buffer, PI-1 10. 
Paper: Whatman No. 3MM. 
Potential: 20 V/cm; current : 25 mh. 

Time of run: 4 11, 
Migration units: fly glucose* (relative). 
Detection : p-Anisidine. HCl ; aniline-diphenylamine-phosphoric a* id ; arid \VllCI-c 11cce.%ar-y : 

urea-phosphoric acicl; alkaline aq, triphenyltctraaolium chloride. 
” 

co,tlpOl~~ld nf glrtcosc* 

Sucrose 0.20 
Maltose 0.36 
Isomaltosc O.Gci 
Turanose 0.73 
Leucrosc 0.67 
Maltulose 0.63 
Isomaltulose 0.59 
I -P-Glucosyl fructose o.fjS 
Isomaltotriosc 0.s 1 
Maltotriosc 0.32 
Isomaltotriulose 0.31 
Maltotriulose 
I -a-Glucosylfructose l * 

0.35 
0.70 

* Indcs of migration in paper elcctrophoresis (A. l3. FOSTER, J. Chem. Sot., (I 953) 982). 
* l Suggested identity. 
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TABLE 24 

ELECTROPHORETIC MOBILITIES OF SOME AMINO-SUGARS 

(I-I. R. PERKINS, Bioclxwn. J., 74 (I~Go) rSz) 

Electrolyte: 2 N acetic acicl. 
Paper: Whatman No. 3. 
Potential : 15 V/cm. 
Apparatus : Kunkcl (I 954). 
Time of run: 250 min. 
Migration units: cm towards cathode. 
Detection: i/l-Dimethylaminobcnzaldehydc (without heating) aniline hydrogen phthalatc. 

Colrlporrrld Clll 

Glucosaminc hydrochloride 24.2 
Glucosaminic acid 10.0 
&Iuraniic acid 14.8 

TABLE 25 

ELECTROPHORETKC MOBILITIES OF SOME N-ACETYL-AMINO-SUGARS 

(M. J. CRUMPTON, Bioclzern. J., 72 (1959) 479) 

Electrolyte: p1-l IO borate buffer (sodium tctraborate, 23.4 g and N NsOH, 30 ml/l). 
Paper: Whatman No. 3. 
Potential: 1300 V at 25 mA. 
Duration.: 2.5 h. 
Detection: p-Anisidine-I-ICI. 
Units: R,VI = rate of movement relative to glucose. 

_. -..- 
Cowc~ortud R,\i 

- 

N-Acetyl-D-fucosamine 
N-Acetyl-D-glucosamine 
N-Acetyl-D-xylosaminc 
N-Acctyl-D-galactosamine 
N-Acetyl-D-altosamine 
N-Acetyl-D-talosamine 
N-Acetyl-D-gulosamine 
N-Acetyl-o-mannosaminc 

0.14 

0.23 

0.33 
0.42 
0.60 
o-63 
0.65 

RI.* VALUES (RELATIVE) OF G-O-(N-ACI~TYLGLUCOSAM~NYL)-N-ACET~LMURAMIC ACID 

(I-1. R. PERICCNS, Biocitcm.J., 74 (1960) ISZ) 

Solvents: S, = Butan-I-ol-acetic acid-water (63: 10:27, by vol., organic phase). 
s, = Butan-I-ol-pyridinc-water (G:4:3. by vol.). 

I:'apcr: Whatman No. 3. 
Time of run: 20 h for S,. 
Temperature of run: 22O for S,. 
Detection: Aniline phthalate. 
X,1 = Rp relative to N-acetylglucosamine. 

Colnporlnd 
x.4 

St S, 

6-0-(N-Acctylglucosaminyl)-N-acetylmuramic acid 0.85 0.85 



TABLE 27 

PAPER ELECTROPHORESIS OF PHESOLIC COMPOUNDS 

(J. HALMEKOSKI, Ana. had. Sci. ~maicne, Ser. A 11, Xo. g6 (1959)) 

Electrophoresis at pH 7-S in buffer solutions (Clark and Lub NaOH-IiH,PO, buffers) containing cheiate-forming anions; paper Whatman No. I, 

room temperature, current S-IO mA (constant), time 13 h 4j min-2o h jo min. 

Chdating agent ada2d per 1 cf buffer PH Vaailtyf 
alcohol 

AC&?- 

guaiaccne 

TIM n~i@iorr ia cm 

Vaaillic .?,.pDihy- g,+Dihy- .?,&l3ihy- 

acid 
Catechol dmybenz- droxyberrzoic dro.tyben:oic 

aldehyde acid acid 

0.02 mole Na2SIoOa 7 17 40 IO 0.0 I.2 3.2 10.4 14-3 14.0 22.4 20.9 

0.02 mole Na2W0, 7 20 j0 S 0.1 2.9 6.S 11.0 IS.4 IS.1 24.2 22.7 

0.001 mole Na phosphomolybdate 7 *j 30 IO 0.0 o-7 2.9 12.4 17.0 17.0 24.2 21.2 

0.001 mole Na phosphotungstate 7 IS 00 S 0.0 2.S 6.0 9.1 15.2 15.2 20.0 1s.s 

0.02 mole NH,VO, 7 I5 30 S 0.0 I.9 3.7 10.4 13.6 1j.S 20. I 22. 7 

0.01 mole Na stannate S 13 45. S 0.1 4-j S.7 ‘3.’ 16.4 16.5 
l 

‘4.9 

0.02 mole boras” 7.5 ‘T 30 S 0.2 4.6 S-3 13.2 14-9 14-9 24.1 21.1 

l Because of irregular and elongated spots difficult to determine center of spot. 
** Migration of pyrogallol 12.3 cm. 



TABLE 28 
RF VALUES OF PHENOLIC COMPOUNDS 

(J. HALMEKOSKI, AIZIZ. Acad. Sci. Femictze. Ser. A II, No. 96 (!gjg)) 

Paper or eluents buffered with different anions; paper Whatman No. I, temperature IS-20’. running time j-22 hours. 
. 

Saturation RF 

Eiuert usrd , 

K,HPO,-Fa0I-F buffer-at pH 7 “ 0.01 mole Na,MoO,/l 
Pyridine-tr-butanol-H20 (I : I : 2) 
Pyridine+l-butanol-H,O (I : I i 2) 

X$wO~ 
Na phosphotungstate 

Pyridine-lz-butanol-H,O (I : I :‘2) ‘. 
Pyridimwz-butanol-He0 (I : I ?i) . 

Na,BloO, 
NaCl 

Pyridine-x-butanol (I : F) Na$oO, 
Pyridine-lz-butanol (I : I) 
tz-Butanol-acetic acid-H,0 (4:I : 5) 

NH,VO, 
Na,MoO, 

wButanol-Acetic acid-H,0 (4 : I : 5) NasWO, 
wButanol-acetic acid-H,0 (4 :I : 5) Na phosphomolybdate 
n-Butanol-acetic acid-H,0 (4: I : 5) Na phosphotungstate 
tt-Bntanol-acetic acid-H,0 (4 : I : 5) NasHAsO, 
n-Butanol-acetic acid-H,0 (4: I : 5) NaVO, 
wButanol-acetic acid-H,0 (4 : I : 5) borax 
wButanol-acetic acid-H,0 (4: I :5) :Na,SO, 
a-Butanol-acetic acid-H,0 (4: I :5) - 
+Butanol satd. with H,O NasMoO, 
a-Butanol satd. with H,O Na,WO, 
wButano1 satd. with He0 Na phosphomolybdate 
+Butanol satd. with Ha0 Na phosphotungstate 
n-Butanol satd. with Ha0 
wButano1 satd. with H,O 

NaaHAsO, 
NaVO, 

n-Butanol satd. with H,O boras 
w-Butanol satd. with H,O Na,SO, 
?z-Butanol satd. with H,O. Na borate 

0.77 0.69 0.60 0.64 o-69 0.66 o.s3 0.92 
o.SS o.Sg - o.S6 0.66 0.92 0.92 0.66 
o.Sg 0.92 - 0.92 0. jo 0.94 0.96 0.69 
0.96 0.96 - 0.93 0.70 0.77* 0.77* - 
- - - - - 0.96 - o-74 

0.91 0.90 - 0.87 O.jS o-73 0.71 0.02 
0.89 OS7 - 0.92 0.79 o-77 0.7s 0.56 

0.8s 0.97 - 0.96 0.91 o.j7 0.1s 0.15 
o.sg 0.95 - 0.94 0.89 0.92 0.36 0.32 
o-93 o-97 - 0.96 o-92 0.60. o-23 0.16 
0.85 0.92 - 0.91 0.90 o.ss 0.82 OS1 
O.gj 0.9s - 0.96 o.S7 0.93 0.89 0.72 
0.90 l - O.gj 0.94 0.92 0.40 0.40 
OSS 0.95 0.94 0.93 o.SS 0.89 0.70 0.64 
0.86 0.92 - 0.93 0.91 0.91 0.90 o.s7 
- - - - 0.92 0.91 - 0.s5 

0.59 - o-94 o-94 0.29 0.36 0.07 0.00 

0.92 - o.s7 0.72 0.11 0.09 0.05 0.00 
0.92 - 0.96 0.94 0.1s 0.33 0.09 0.03 
O.SI - o.ss 0.M O.SI OS4 o-74** 0.54 
o.SS - 0.6s l * o-52 0.05 0.71 0.35 0.01 
0.8s - 0.93 o.gr 0.3s 0.43 0.07 0.00 
o.Sg - OS4 0.71 0.10 0.25 0.20 0.00 

o.s4 - . 0.8s 0.8s 0.6s o.SS o.S3 o-44 
- - - - - 0.40 0.29 0.02 

- 

0.88 

0.91 
o.g6* 

0.94 
0.90 
0.92 
0.14 
0.19 
0.12 

o-74 
o.so 
0.16 
- 

o-75 
o-77 
0.00 

0.00 

- 

0.29 

0.64 
0.3s l 
o-43 
0.00 
0.36 
0.05 
0.04 
0.03 
0.61 
0.41 
0.13 
0.31 
0.64 
- 

0.00 
0.00 

0.03 0.03 
o-66** o-24** 
0.06 0.00 
0.02 0.00 

o.os** 0.00 

0.72 0.17 
0.16 - 

l Diffuse spots. 
l l Tailing spots. 

.. 
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TABLE 29 

RP VALUES OF SOME PIPERIDINR -2-CARBOXYLIC ACIDS AND RELATED COMPOUNDS 
(M. FERLIIS AND M. PRYSTA~, Colleclion Czeclboslov. CJJem. Commons., 24 (1959) 3326) 

Solvent : &Butanol-acetic acid-water (4 : I : I ) (atmosphere : 20 o/0 acetic acid and n-butanol). 
Paper : Whatman No. I (descending). 
Temperature of run: 16.5~. 
Length of run : 20 cm. 
Detection : Ninhydrin (secondary amino acids) ; iocline vapour (tertizry amino acids). 

Conrporrtrd RF 

Picolinic acid 0.87 
Pipecolinic acid 0.82 
Baikiain 0.89 
N-Methylbailtiain 0.87 
N-Methylpipecolinic acid 0.85 

TABLE 30 

Rp VALUES OP SOME SULPHOLANRS AND RELATED COMPOUNDS 
(M. PROCHAZKA AND V. HORAK, Collectio?a Czeclroslov. Cl&em. Commzcns.. 24 (rgsg) 2278) 

Solvent: It-Butanol-acetic acid-water (4 : I : 5, organic phase). 
Paper : Whatman No. 4. 

3-Hydroxy-4-aminosulpholane 0.27-0.30 
4-Hydroxy-z-sulpholene .0.63-0.67 
3-Hydroxy-4-aminosulpholane hydrochloride 0.13 
3a,7a-Dihydrobenzothiophen I, 1 -dioxide 0.86 
4-Amino-z-sulpholenc 0.34-0.37 
4-Amino+sulpholcne dimer 0.03 
3.4-Diaminosulpholane o.z6-0.29 
Bis-(4-amino-3-sulpholanyl)-amine’ 0.12 
3,4-Diaminosulpholane hydrochloride 0.05 

l Tentative identification. 

TABLE 31 

&? VALUES OF SOME BRUCINES AND RELATED COMPOUNDS 
(2. DEYL AND M. EFFIINBERGER, Collection Czed~oslov. Chem. Commacns., 24 (1959) 3763) 

Solvent : n-Butanol-butyl acetate-acetic acid-water (I : I : 2 : I). 
Paper: Whatman No. 2 (descending). 
Detection : I y. ethanolic $-dimethylaminobenzaldehyde after &Cl, reduction; 15 y. ferric 

chloride and I o/0 potassium ferricyanide (I : I) ; Pauly; (depending on the compound). 

Cotnpouud RF 

Bisdemethylbrucine 0.47 
Nitrobisdemethylbrucine 0~61 

,, Dinitrostrychnolcarboxylic acid o,4g 
3, g-Dinitrobenzoic acid 0.89 
2,4,6-Trinitsophenol 0.94 
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TABLE 32 

RF VALUES OF ALKALI METALS 
(E. C. MARTIN, Anal. Chintz. Ada, zz (1960) 142) 

0.82 0.74 
0.40 0.30 * 

Ic. 0.19 0.12 : 
Rb 0.16 0.12 i 
cs 0.16 0.10 
IMfz 0 0 

TABLE 33 

Rp VALUBS OF Mn, Co AND Cu IN TRIBUTYL PHOSPHATE-HCl-METHANOL MIXTURES 
(G. WEIDMANN, Gas. J. Chewa., 38 (1960) 459) 

Paper: Schlcicher and Schtill 4o23b. 
Temperature: 22O. 
Solvent: 200 ml portions of purified tributyl phosphate (TBP) are shaken repeatedly with the 

required concentration of aqueous HCl till the concentration of the aqueous phase re- 
mains constant. Two parts of this TBP-I-Xl mixture are then mixed with one part of 
methanol. 

2; 
2; 
9.0 
9.5 

10.0. 

X0.5 

11.0 
11.5 

0.15 0.16 0.42 
0.20 0.23 0.48 
0.24 0.28 0.52 
0.30 0.35 0.54 
0.3s 0.38 0.56 
0.34 o-43 o-57 
0.35 0.46 0.57 
0.36 0.48 o-57 
0.38 0.51 0.58 
0.42 O.GI 0.59 

TABLE 34 

Rp VALUES OF INORGANIC ANIONS 

(H. LATJB, Z. aqzai. CI&eWz., I 73 (1960) 208) 

Solvent : Butanol-acetone-water (5 : 2 : 3). 
Paper: Schleichcr & Schiill 2o4ob. 

Anion RF A dots RF 

ClO,- 0.67 Cl- 0.36 
ClO,- 0.50 NO,- 0.46 

. ClO,- 0.38 NO,- 0.41 
I- 0.55 BrO,- o-34 
Br- 0.43 IO,- 0.19 
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TABLE 35 

RF VALUES OFSOME URIDINE PHOSPHATES 

(J, SMRT AND I?. SORM, Collection Czecl~osZov. Chew. Communs., zj (1960) 553) 

Solvents: S, = +Butanol-acetic acid:water (5 : z : 3). 
s, = Isopropanol-1 yO aqueous ammonium sulphate solution (2 : 1). 

Paper: Whatman No. I. 
Detection : U.V. light; ammonium molybdate-perchloric acid spray. 

- 

Uridirrc dcrivnlivc 

Dcoxyuridine-5’-phosphate 
5-Bromodeoxyuridine-5’-phosphate 
5-Bromouridine-5’phosphate, 

RF 

s, s, 

0.23 o.G4 
0.2s 0.07 

0.22 0.65 

.; ; 

TABLE 36 

ELECTROPHORETIC MOBILITIES OF SOME TJRIDINE DERIVATIVES 

(J. SMRT AND F. SORM, CoZZeclio~~ Czechoslov. Chem. Commuas., zj (~960) 553) 

Electrolyte : citrate buffer (pH 3,7). 
Paper: Whatman No. 3. (. I. 
Potential : I00 V/cm. 
Apparatus : Markham. . 
Units: cm/z h. 
Detection: U.V. light; ammonium molybdate-perchloric acid spray. 

Uridirtc dcrivafiw dlcbilily 

Dcoxyuridine-5’-phosphate 2L.Q 
5-Bromodeoxyuridine-5’-phosphate 21.1 
5-Bromouridine-5’-phosphate 21.1 

TABLE 37 

Rp VALUES OF SOME AMINES AND CHOLINE 

(V. KWASNIEWSICI, PZa9ttcc Med., 7 (1959) 35) 

Solvents: S, = Butanol-acetic acid-water (4 : I : 5). 
S, = Methanol-water (g-5 : 0.5). 

Paper : Schleicher & Schtill zo43b mgl (ascending). 
Detection: 0.2 yO ninhydrin in 95 o/o butanol with 5 y. z N acetic acid (amines) ; I %. potassium 

ferrocyanide then 0.5 y. cobalt chloride (choline), 

Histamine 0.1 I 0.43 
Tyramine 0.44 0.64 
Methylamine 0.24 0.10 
Choline’ 0.29 0.62 
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TABLE 38 

Rp VALUES OF N-ACE~YL-S-(2-CHLORO-4-NITROPHENYL)-L-CYSTEINE 

(H. G. BRAY AND S. P. JAMES, Biochenz. J., 74 (1960) 394) 

Solvents: S, = Butan-I-ol-acetic acid-butyl acetate-water (24:10:5:2, v/v). 
S, = Butan-I-olsaturated with aqueous2 N NH, soln. ..' 

Paper:.Whatman No. 4 (descending). 
Detection: Potassium dichromate-silver nitrate solution; ninhydrin. 

N-Acetyl-S-(z-chloro-4-nitrophenyl)-L-cysteine 0.89 0.46 

* 7 h run. 
l * 1611 run. 

TABLE 39 

RpV~LUES OFARABINOSE AND LYXOSE 

(I<. G. RIENITS, B~oclmn. J:, 74 (1960) 27) 

Solvent: Pyridinc-amyl alcohol-water (7:7:G, by vol.). 
Paper: Whatman No. 54 (ascending). 
Temperature of run: 18'. 
Detection: Aniline hydrogen phthalate. 

SIJjifl? ItiF 

Arabinose o-47 
Lyxose 0.67 
(Hesosamine range) (0.20-0.23) 
(Hexuronic acids) (o.oS-0.1) 

TABLE 40 

Rfi- VALUES (RELATIVE)• F SOME 0-METHYLETHERS OF RHAMNOSE AND FUCOSE 

(A. P. MCLENNAN, D. W. SMITH AND H.M. RANDALL, Bioclze~n. J., 74 (1960) 3p) 

Solvent : Butanol-pyridine-water (G : 4 : 3, by vol.). 
Detection : Reducing sugar tests; G-deosyhesose test (DISCHE AND SHETTLES., 1945). 

Rhamnose 
a-0-Methylfucose 
a-0-Methylrhamnose 
2,4-Di-O-metl~ylrl~amnose 

I .oo 
1.1s 
1.2s 
I-4.5 

. 
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TABLE 41 

Rp VALUES OF SOME ANTHOCYANINS 

(J. B. HARBORNE, Biochem. J., 74 (1960) 262) 

Solvent : Butan-I-01-z N HCI (I : I, v/v ; upper phase). 
Paper: Whatman No. 3. 
Detection: Visible and U.V. light. 

VisiDlc Ullraviolcl 

Pelargonidin l 

Cyanidin * 
0.44 

Peonidin * 
0.35 
0.37 

Delphinidin * 0.30 
Petunidin l 0.30 
Malvidin * 
Pelargonidin * l 

0.33 

Cysnidin’ * 
0.31 

Delphinidin * l 
0.25 
0.19 

Petunidin * l 0.21 

Orange-red 
Magenta 
Magenta 
Mauve 
Purple 
Purple 
Red 
Magenta 
Purple 
Purple 

Fluorescent orange 
Bright orange 
Fluorescent pink 
Dull mauve 
Dull purple 
Fluorescent cerise 
Dull red 
Dull magenta 
Dull purple 
Dull purple 

* #-Coumaryl 5-glucoside 3-rhamnosylglucoside derivative. 
l * 3-Rhamnosylglucosidc derivative. 

TABLE 42 

Rp VALUES OF ANTHOCYANIN INTERMEDIATE GLYCOSIDES 

(J. B. HARBORNE, Bioc?umz. ,I., 74 (1960) 262) 

Solvents: S, = Butan-I-ol-acetic acid-water (4 : I :5, by vol. ; upper phase). 
s2 = Water-cone. HCl (97: 3, v/v). 

Paper: Whatman No. I. 
Detection: Visible and U.V. light. 

Co77rpolt7ad 

Pelargonidm 5-glucoside 0.51 0.18 
Cyanidin 5-glucosidc 0.44 0.07 
Peonidin 5-glucoside 0.4s 0.08 
Petunidin 5-glucoside 0.35 0.03 
Malvidin 5-glucoside 0.43 0.04 
Peonidin 3xhamnosylglucoside 0.38 0.21 

Malvidin 3-rhamnosylglucoside 0.35 0.15 



VOL. 4 (1960) CHROMATOGRAPHIC DATA DZI 

TABLE 43 

RF VALUES OFSOME COUMARINSAND RELATED COMPOUNDS 

(J. B. HARBORNE, Biockem. J., 74 (1960) 270) 
Solvents : S, = Water. 

S, = Butan-I-o&acetic acid-water (4 : I : 5, by vol.). 
% = Butan-1-ol-aq. 2 iV ammonia soln. (I : I, v/v), 

s4 = Aq. 15 oA acetic acid. 
S, = Butan-1-ol-ethanol-water (4 : I : 5, by vol.). 

Paper: Whatman No. 3. 
Detection: U.V. light (before and after NH, treatment). 1 

Co~rcportrtd 
RF Cololrr itc U.V. 

SI s!l sil St .sl .’ Utrlrccchl NH,-henfed 

Chlorogenic acid 
Scopolin 
Cichoriin 
Aesculin 
Rutin 
Isoyuercitrin 
Fabiatrin 
Caffeic acid 
Scopoletin 
Aesculetin 
Quercetin 
6-Hydroxy-7- 

methoxycoumarin 

0.67 0.56 0.00 0.6G 0.34 
0.64 0.53 0.44 o.s5 0.47 
0.61 0.53 0.10 0.78 0.49 
0.56 0.53 0.13 0.76 0.51 
0.24 0.43 0.23 0.56 0.45 
0.07 0.61 0.23 0.41 0.58 
0.79 0.45 0.23 0.85 0.42 
0.25 0.81 0.00 0.56 0.67 
0.29 o*s2 0.35 0.59 o.so 
0.2s 0.75 0.13 0.56 0.68 
0.00 0.71 0.00 0.05 0.70 

0.21 0.53 o-54 0.51 0.81 

Blue 
Violet-blue 
Pale pink 
Light blue 
Ochre 
Ochre 
Violet-blue 
Blue 
Violet-blue 
Blue 
Bright yellow 

Pale pinlc 

Green 
Violet-blue 
Orange-yellow 
Bright blue 
Yellow-brown 
Yellow-brown 
Violet-blue 
Light blue 
Bright blue 
Light blue 
Yellow 

Orange-yellow 

TABLE 44 

Rp VALUES OF SOME CONDENSED TANNINS 

(D. G. Roux AND E. A. MAIHS, Bioclrem. J,, 74 (1960) 44) 

Solvents: S, = 2 y. acetic acid (ascending). 
s, = Butan-1-ol-acetic acid-water (6 : I : 2). 
g3 = Butan- -ol-acetic acid-!vater (4 : I : 5). 

,, = Butan-2-01 saturated with water. 
s, = Water. 

Paper: .Whatman No. 3 (18 1/4 in. x 22 y2 in.). 
Detection : U.V. light; vanillin-toluene+-sulphonic acid ; bis-diazotieed benzidine ; F&l, solution. 

(-)-7,3’,4’,5’-Tetrahydroxyflavan- 
-3-01 [ (-) -robinetinidol] 

( +) -Catechin 
(+)-Gallocatechin 

0.47 - 0.76 0.67 - 

0.75 0.67 o-35 
0.57 o-54 0.32 
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TABLE 45 

2, VALUES OF SOMB FLAVONOLS 
(V, MWASNIEWSKI, P&zta med., 7 (1959) 35) 

Butanol-acetic acid-water (4 : I : 5). 
Pyridinc-ethyl acetate-water (I : z : a). 
Butanol-acetone-water (4 : 1’: 5). 
Ethyl acetate-formic acid-water (I o : 2 : 3); 
Benzene-acetic acid-water (4 : 4 : 2). ‘, 

Paper: Schleicher Rc Schiill zo43b mgl. 
Detection : Zirconium-citric acid (H~RHAMMER, 1954) ; Zn/HCl ; Mg/IICl (flavonols) ; aniline phthal- 

ate (glucose). 

Quercetin-3-glucoside 0.36 0.34 0.54 
‘Kaempferol-3-glucoside 0.55 0.85 0.84 
Quercetin 0.68 * o-74 0.45 
Kaempferol 0.88 0.89 0.83 
Glucose 0.19 0.22 0.19 0.09 0.82 

TABLE 46 

&T VALUES OF VBRBASCOSIDE AND ITS AGLYCONB 
(S. HEIN, PLanta Ilded., 7 (1959) 185) 

Solvent : S, = Butanol-acetic acid-water (4 : I : 5). 

% = Ethyl acetate-formic acid-water (I o : 2 : 3). 
Paper: P, = Schleicher & Schiill zo43b. 

I?, = Schleicher & Schiill 204513. 
Detection: U.V. light; AlCI, solution; magnesium acetate solution (flavonoids) ; aniline phthalate 

(sugars). 

Verbascoside l l o-35 0.28 0.36’~’ 0.26 
Verbascoside aglycone 0.78 0.76 0.86 0.98 
Glucose 0.18 
Rhamnose 0.35 

l A flavonol-3-glycoside from Verbascunz phlonaoides. 
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TABLE 47 

& VALUES OF SOME IODINE COMPOUNDS 
(C. CAMERON, $3ioc+z. J., 74 (1960) 333) 

Solvents : g1 = Butanol-2 N acetic acid (1 : 1, v/v). 
2 = Butanol-aq. z N NI-I, soln. (I : 1, v/v), 

S, = Butanol-aq. G N NI-I, soln. (I : I, v/v). 

S4 = Butanol-dioxan-aq. 2 N NH, soln. (4: I : 5, by vol.). 
S, = ,Butanol-pcntanol-acI. 2 N Nl-I, soln. (4 : I :5, by vol.). 
S, = teal.-Pentanol-aq. z N NH, soln. (I : I, v/v). /I 

Paper : Whatman No. 3 MM (descending). 
Detection: Ilford Industrial X-ray film, Mica end-window Geiger tube (EW3II 20th Century 

Electronics Ltd.) ; ceric sulphate-sodium arsenite (I y. and 5 % (w/v) resp. in N H&SO, 
mised immediately before use), then I o/o (w/v) o-phenylenediamine in acetone, 

Iodide 
Monoiodotyrosine 
3,5-Diiodotyrosine 
3,5-Diioclo-4-hydroxyphenyl- 

lactic acid 
3.5-Diiodo-4-hydrosyphenyl- 

pyruvic acid 
3-Monoiodothyronine 
3,5-Diiodothyronine 
3,3’-Diiodothyronine 
3,5,3’-Triiodothyronine 
3,3’,5’-Triiodothyronine 
Thyroxine 
Tetraiodothyroacctic acid 
Triiodothyroacetic acid 

O.Ij 

O-54 
0.54 

0.95 

0.90” 
- 
- 
- 
7 

0.29 
0.17 
0.05 

0.0s 

- 

0.62 
.’ 0.7s 
. . 0.69 

0.35 

- 

- 

0.55 
0.55 
O-45 
O.SI 
0.45 
0.72 

- 

0.41 0.16 
0.28 0.05 
0.16 - 

0.20 

o.Sa - 

0.79 0.6g 
0.85 0.68 
0.60 ohg 
0.7s 0.73 
o-53 0.60 
0.61 O.G‘[ 

0.52 0.80 

0.69 oh5 

0.03 

0.20 
0.14 

-’ 

0.06 

- 
- 

0.90 
0.75 
0.66 

0.45 
0.45 
0.72 
0.54 

. . 
TABLE 48 

lip VALUES OF BERBERINE AND 0rnE~ Clbelido$ziunz nzajus ALKALOIDS 

., .,I (F. KACZMAREK AND B. MALEK, Planh Med., 7 (1959) 171) 

Solvent : Carbon tctrachloride-chloroform-benzene (proportions not stated). 
. 

Paper : Schleicher & Schiill 2o43b rngl (ascending). 
Impregnation : Formamidc-benzoic acid-acetone (G ml : 0.4 g : IS ml) ; acetone allowed to evaporate 

(24 h). 
Length of run: 20 cm. 
Time of run: 1 h. 
Detection : Modified Dragendorff (AMIELINIC, 1934) f U.V. light. 

Chclidonine 
Sanguinarine 
Chelerythrine 
Protopine 
b-Allocryptopine 
Berberine 

0.s3 
0.62 
o-44 
0.18 
0.06 
0.00 

--_ 
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TABLE 49 

&VALUES OF SOME SelzeCiOALICALOIDS 

(N.-B. SCHRS~TER AND I?. &NTAV+, Collecliovz CzeChOSlOV. Cl&em. Commulzs., 25 (1960) 472) 

Solvents: S, = +Butanol-acetic acid (5 %)a~“. 
s, = Isobutanol-toluenc-water (I : I, satd. 5% for 48 11)“. 
S, A ti-Propanol-water (3: I) (paper impregnated with pH 5.5 phosphate buffer and 

dried at 80“). 
s, = ?+Butanol-water (satd.) (paper impregnated with borate buffer pH 7.8). 

Paper: P, = Whatman No. I (used by authors). 

P2 = Schleicher & Schtill 2o43b (12 cm diam.) for circular paper chromatography. 
Detection : Dragendorff (dip). 
(4 = ascending; (d) = descending. 

nrl4nroid Forn8uln 

(4-d 

Kp 

St S& S3 

Cd) 
PI 
(d) ;i; 

2, 

Integerrimine 

Sonecionine 
Soneciphylline 
Retrorsinc 
Riddelliine 
Trichodcsmine 

Junceine 
Jaconine ~1 

Jacoline 
Jacozinc 
Jacobine 
Tomentosine 
Otosenine 
Alkaloid S-C 
Alkaloid S-D 

Senecic acid 

Jaconecic acid 

0.56 
0.52 

0.35 

0.39 
0.36 

0.56 
0.92 

o-47 

o.6la 

0.64 , 0.62a 
0.52”~ o.58a 

0.44” 
0.40” 

0954” 
0.38a 

o.43b 
o.26G’ 

0.321) 

o.sg\', 0.44” 
o.4od 

0.41 
0.38 

0.64 

o.gof 

0.52f . 

0.5G 0.58 0.80 

0.37 0.69 

. I 

0.39 0.47 o-54 
0.36 0.410 0.76 

0.59 0.58~ 0.90 

a R. ADAMS AND M. GJANTURCO, J, Am. Chem. SOL, 78 (1956) 398, IgIg, 1920. 
b R. 13. BRADBURY AND C. C. J, CULVENOR,RZ&~*~&~~~J. CJzem., 7 (x954) 378. 
c J. B&HI AND II. SCHUMACHER, Pharm.Acta Helv., 31 (1956) 417. 
dR. ADAMS, M. GIANTURCO AND B. 1;. VAN DUREN,J. Am.CJtem. SOL, 78 (1956) 3513. 
c Appear as brown spots first. 
f R. B. BRADBURY AND J. B. WILLIS, Auslvalianj. CJiem.: g (1956) 258. 
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TABLE 50 

RF VALUES OF SOME POLYHYDRIC ALCOHOLS 
(J. BORECRY AND J, GASPARIC, Collectioti Czechoslov. Cltenz. Commuws., 25 (1960) 1287) 

Solvents: S, = Water-saturated ethyl acetate. 
S, = Ethyl acetate-ethanol-water (12 : 2 : I). 

Paper: Whatman No. 3 (descending). 
Detection : 5 o/o aq. AgNO, (g ml) + ammonia (I ml) spray, then heated to I oo” (I 5-40 min), fixation 

by water wash (15 min), then fixation with I o y. thiourea in 0.1 N I-1,$0, ; saturated 
aq. potassium periodate spray; I N NaOH-2 o/o triphenyl-tetrazolium chloride (I : I) 
spray, then heated to 100~ for a short time, 

Alcolrol 
RF 

-5, S3 

Glucose 0 0 

d-Arabitol 0 0.05 
Glycerol 0.02 0.21 
Ethylene glycol 0.15 0.43 
I,2-Propylene glycol o-35 0.58 
I ,4-Butylene glycol 0.32 0.62 
I ,3-Butylene glycol 0.42 0.67 
2,3-Butylene glycol o-55 0.70 

TABLE 51 

RF VALUES OF 3,5-DINITROBENZOATES OF SOME ALCOHOLS AND THEIR DERIVATIVES 
(J. BORECK~ AND J, GASPARIC, Colleclion Czeckoslov. Cl&em. Comntuw., 25 (1960) 1287) 

Solvent : Hexane. 
Paper: Whatman No. 3 (descending). 
Impregnation : I, = 50 y. dimethyl formamide. 

I, = 25 oh dimethyl formamide. 
I, = 20 y. formamide 
(Care must in be taken in removal of formamides.) 

Detection: Unfiltered U.V. irradiation; Zn(I1) chloride reduction, then +dimethylaminobenz- 
aldehyde spray. 

,3.5-Dinitroborzoafc of 

Ethylene glycol monomethyl ether 
Ethylene glycol monoethyl ether 
Ethylene glycol mono-n-butyl ether 
Diethylene glycol mono-rt-butyl ether 
Methanol 
Ethanol 
wPropano1 
n-Butanol 
n-Amy1 alcohol 
a-Dichlorohydrin 
Ethylene chlorohydrin 
I, 2-Propylene chlorohydrin 

0.04 0.24 0.20 
0.10 0.46 o-43 
0.27 0.71 0.76 
0.20 0.63 0.59 
0.08 0.34 0.31 
0.16 0.57 0.59 
0.29 0.70 0.76 
0.41 0.70 0,86 
0.53 0.84 - 
0.06 . 0.31 0.42 
0.04 0.22 0.26 
0.08 0.45 0.58 



D26 ~wROMATOGRAPHIC DATA VOL. 4 (‘x-960) 

TABLE52 

Rp VALURS OF3,5-DINITROBENZOATES OFHYDROXYETHYLATED 1Z-BUTANOL, 
OTHERALIPHATIC ALCOHOLSAND RRLATED COMPOUNDS 

(J, BORECKP AND J. GASPAR& Collection Ckd~oslov. Chem. Commurts., 25 (1960) 1287) 

Solvent: S, = Hexane. 
s, = Chloroform-ethyl acetate (2:s). 

Impregnation: 20% formamide. 
Detection: Unfiltered U.V. irradiation: Zn(I1) chloride reduction, then $-dimcthylaminobenz- 

aldehyde spray. 

3.5-Ditrifrobc,rxoalc of 

Methanol 0.22 - 

Ethanol 0.47 - 

wl?ropanol 0.Q - 

n-Butanol 0.78 - 

wAmylalcoho1 0.86 - 

Ethylene glycolmono-n-butylether 0.67 - 

Diethylene glycolmono-w-butylether 0.51 - 

Triethylene glycol mono-wbutylether 0.31 - 

Tetraethylene glycolmono-rt-butylether . O.IG - 

Glycerol triester . - 0.93 
Glycerolmonoester - 0.48 
3,5-Dinitrobenzoic acid - 0.04 

TABLE53 

Rp VALUES OF3,5-DINITROBENZOATES OFGLYCOLS 

(J, BORRCKY AND J. GASPARI~, Collection Czechoslov. Chem. Communs., 25 (1960) 1287) 

Solvent: S, = Hexane-benzene (3:1). 
S, = Hexane-benzene (I: 3). 

Paper: Whatman No. 3 (descending). 
Impregnation: 20% formamide. 
Detection: Unfiltered U.V. irradiation; Zn(I1) chloride reduction then p-dimethylaminobenz- 

aldehyde spray. 

3, j-Dinitrobcn~oafc of 

, 1,3-Butylene glycoldiester . 
I,+Propylene glycoldiester 
Ethylene glycoldiester 
Ethylene glycolmonoester 
I,2-Propylene glycolmonoester 
1,3-Butylene glycolmonoester 
Methanol 
Ethanol 
Glyceroltriester 
Glycerolmonoester 

0.48 0.92 
0.42 - 

0.21 0.86 
at start 0.12 
0.02 0.28 
0.06 0.50 
0.66 - 
0.83 - 

- 0.72 
- at start 
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TABLE 54 

Rp VALUES OF AMINOACETONE AND &AMIN~LAEVULINIC ACID 

(W. I-I. ELLIOTT, Bioclzem. J., 74 (1960) 478) 

Solvents: s, = z-Methylpropan-2-ol-methyl ethyl ketone-formic acid-water (120:50:40:40). 

S2 = Ethanol-M acetic acid-pyridine-water (95: 10:3:3). 
Paper: Whatman No. 3 (washed by allowing distilled water to drip off bottom ofsheets for three 

days). 
Detection: Ninhydrin: copper-ninhydrin [satd. Cu(NO,), in acetone (0.4 ml/Ioo ml) dip: 0.2 o/o 

ninhydrin in acetone dip]: picrate spray (aq.. satd. picric acid-10 N NaOH-water, 
10:~0:50),thensprayed with 5 N HCl after I min; modifiedMorgan-Elson [Mac&ate 
(PI-I 4.6) buffer-acetylacetone (IO:I); autoclave paper 3 min at 15 lb./in.2 pressure, 
then spray with modified Ehrlich ~~MAUZRRALL AND GRANICK (Ig56)]. 

Cotnportnd 
RR 

S, S, 

Aminoacetone 
&Aminolaevulinic acid 

o-4 013 
o-4 0.15 

TABLE 55 

Rp VALUES oP SOME DINITROPHENYL-AMINO ACIDS 

(J. C. CRAWHALL AND R. W. E. WATTS, Bioc?tem.J., 74 (1960) 514) 

Solvent: 2-Methylbutan-2-olsystem (BLACKBURN AND LOWTHER, x951). 
Paper:Whatman No. I (buffered). 
Detection: Visible light. 

Conrpowrd Rp 

DNP-glycine 0.38 
DNP-&aminolaevulinic acid 0.63 

TABLE 56 

Rp VALUES OF PHOSPHORYLCHOLINE AND PHOSPHORYLETHANOLAMINE 

(M. W. NEIL, Bioc/tem.J., 74 (1960) 32P) 

Solvent: Phenol-ammonia. 
Paper: Not stated (presumably Whatman). 
Detection: Phosphate reagent. 

- 

Phosphorylcholine 0.85 
Phosphorylethanolamine 0.35 
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TABLE 57 

RF VALUES OF SOME PHOSPHoLIPID HYDROLYSIS PRODUCTS 

(R. M. C. DAWSON, Biochem. J., 75 (1960) 45) 

Solvents: S, = Phenol saturated with water-acetic acid-ethanol (IOO : IO : 12, by vol.), freshly 
prepared. 

s, = Methanol-98 y0 formic acid-water (80 : 13 : 7, by vol.), freshly prepared. 
Paper: Whatman No. I, washed with 2 Nacetic acid then water (ascending: S, and S, ; descending 

Sl.). 
Time of run : 14-18 h (S,). 

8 h 6%). 
Detection: 0.25 y0 ninhydrin in acetone (3 min at 100~) ; acid molybdate spray followed by U.V. 

irradiation; perchloric acid-hydrochloric acid acidified molybdate followed by U.V. 
irradiation. 

Hydrolysis product 

Glycerylphosphorylcholinc 0.77 0.67 
Glycerylphosphorylethanolamine 0.63 0.47 
Glycerylphosphorylserine 0.30 0.50 
Glycerylphosphorylinositol 0.20 0.45 
Phosphorylinositol 0.20 0.45 
Glycerophosphoric acid 0.33 0.74 
Polyglycerol phosphate 0.28 0.60 
Cyclic glycerophosphoric acid 0.50 0.66 
Inorganic P 0.25 0.85 

* Approximate. 

TABLE 58 

ELECTROPHORETIC MOBILITIES OF SOME PHOSPHOLIPID HYDROLYSIS PRODUCTS 
(R. M. C. LAWSON, Bioclrem. J,, 75 (1960) 45) 

Electrolyte : E, = Pyridine-acetic acid-water (I : IO: 89, by vol.), a volatile buffer at pI_I 3.6. 
Paper: Whatman No. I washed with 2 N acetic acid then water. 
Potential : 2oooV. 
Time of run: 55 min. 
Apparatus: RYLE, SANGER, SMITH AND KITAI (Ig55), paper under water-cooled toluene. 
Mobility units: Relative to inorganic P (based on cm towards anode). 
Detection: 0.25 y0 ninhydrin in acetone (3 min at 100~) ; acid molybdate spray followed by U.V. 

irradiation; perchloric acid-hydrochloric acid acidified molybdate followed by U.V. 
irradiation. 

Hydrolysis product Mobility 

Glycerylphosphorylcholine 0 

Glycerylphosphorylethanolamine 0 

Glycerylphosphorylserine 0.61 
Glycerylphosphorylinositol 0.57 
Phosphorylinositol 0.64 
Glycerophosphoric acid 0.82 
Polyglycerolphosphate 0.96 
Cyclic glycerophosphoric acid 1.0 
Inorganic P 1.0 
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TABLE 62 

Rp VALUES OF SOMB ANTHRAQUINONE DRRIVATIVES 
(J. FRANC AND M. WURST, CoZZectiort Czecltoslov. Cl&em. Commwas., 25 (1960) 657) 

Solvent : 80 y0 ethanol. 
Paper: Whatman No. I, impregnated with 30 y0 liquid paraffin (b-p. 1go-z75°) in benzene; 

descending. 
Detection : U.V. light; visible light. 
Standard : x-Anilinoanthraquinone used as control on all chromatograms. 

I -Anilino- 
I -Hydroxy- 
z-Hydroxy- 
I ,+Dihydroxy- 
I ,+Dihydroxy- 
I ,g-Dihydroxy- 
I ,6-Dihydroxy- 
1,8-Dihydroxy- 
2,6-Dihydroxy- 
2,7-Dihydroxy- 
I ,2,5,8_Tetrahydroxy- 
1,4,5,8_Tetrahydroxy- 
I -Aniline- 
~-Amino- 
z-Amino- 
I, 5-Diamino- 
I, 8-Diamino- 
z,3-Diamino- 
I, +Diamino- 
I-Amino-z-hydroxy- 
I -Amino-4-hydroxy- 
z-Amino-3-hydroxy- 
I-Amino-4-hydroxy-5-chloro- 
z-Amino-1,3-dibromo- 
I-Amino-z-hydroxyethoxy-4-hydroxy- 
1,5-Diamino-z,4,6,8_tetrabromo- 
I -Amino-z-sulpho- 
I-Amino-z-carbonylchloridc 
x-Amino-z-sulpho-4-bromo- 
I ,5-Diamino-a-sulpho- 
I -Amino-z-chloro- 
I-Amino-z-sulpho-4-bromo- 
2-Amino-3-chloro- 
I -Amino-z,4-dibromo- 

0.28 
0.42 
0.70 
0.71 
0.34 
0.26 
o. 85 
0.37 
0.85 
0.90 
- 

0.00 
0.28 

o 94 

0.70 
0.68 
0.72 
0.71 
0.71 
0.70 
0.53 
0.65 
0.65 
0.58 
o-34 
0.63 
0.52 

o-54 
0.45 
0.34 
o-45 * 
0.52 * 
0.15 

I -Amino-a-bromo-4-hydroxy- 0.15 
I-Sulpho- (sodium, salt) 0.49 
z-Sulpho- (sodium salt) 0.58 
I ,6-Disulpho- (sodium salt) 0.11 
I, 7-Disulpho- (sodium salt) 0.18 
I, 8-Disulpho- (sodium salt) 0.17 
z,6-Disulpho- (sodium salt) 0.22 , 
2,7-Disulpho- (sodium salt) 0.27 
~Chloro-z-carboxy- 0.57 
a-Carboxy- 0.50 
I -Nitro- 0.59 
4-Nitro-1, S-dichloro- 0.63 
I-Nitro-z-methyl- 0.62 
I -Nitro-g-sulpho- 0.50 
I-Nitro-6-sulpho- 0.58 
I-Nitro-8-sulpho- 0.48 
I -Nitro-c/-sulpho- 0.58 
I-Nitro-z-carboxy- 0.58 
1-Nitro-5-chloro- 0.52 
I-Nitro-z-carbcnylchloride 0.57 
z-Sulphochloride 0.66 
I ,5-Disulphochloride 0.18 
1,8-Disulphochloride 0.25 
z,6-Disulphochloride 0.41 
2,7-Disulphochloride 0.41 
I -Bromo- 0.46 
2-Bromo- 0.33 
1,3-Dibromo- 0.09 
I, g-Dibromo- - 
1,3,5,7_Tetrabromo- 0.03 
Anthraquinone 0.45 
z-Metbyl- 0.46 
Dianthrimide 0.00 
4,4’-Diaminodianthrimide 0.00 

* Elongated spots. 
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TiiiLE 63 

ELECTROPHORETIC MOBILITIES OF SOME ANTHRAQUINONE DERIVATIVES 
(J. FRANC AND M. WURST, Colleclion Czeclzoslov. Chem. Commams., 25 (1960) 657) 

_. 
Electrolytes: E, = 3 N NH,OH. 

Es = I. N CHSCOOH. 
Paper: Whatman No. I. 
Mobility units: u x IO& cme*V-1. s~c-~. 
Potential : 67 V/cm. 
Detection : U.V. light; visible light, 
Standard : g-Nitrophthalic acid (zc = 20.5). 

.4nthraqrtinorrc 
Moidily 

El Ba 
Anthraquinone 

I-Anilino- 
I -Hydroxy- 
2-Hydroxy- 
I, 2-Dihydroxy- 
I, 4-Dihydroxy- 
I, g-Dihydroxy- 
I ,6-Dihydroxy- 
I, 8-Dihydroxy- 
2,6-Dihydroxy- 
2,7-Dihydroxy- 

1,2,5,8-Tctrahydroxy- 
;, gg,$f=trahydroxy- 

2-Amino- 
I, g-Diamino- 
I, 8-Diamino- 
2,3-Diamino- 
I, 2-Diamino- 
~-Amino-a-hydroxy- 
I -Amino-4-hydroxy- 
a-Amino-3-hydroxy- 
I -Amino-4-hydroxy-5-chloro- 
2-Amino-r ,g-dibromo- 
I -Amino-2-hydroxyethoxy- 

4-hydroxy- 
I, 5-Diamino- 

2,4,6,8_tetrabromo- 
I-Amino-z-sulpho- 
I -Amino-2-carbonylchloride 
I -Amino-a-sulpho-4-bromo- 
I, 5-Diamino-2-sulpho- 
I-Amino-2-chloro- 
I-Amino-2-sulpho-4-bromo- 
2-Amino-3-chloro- 
I-Amino-2,4-dibromo- 
I-Amino-2-bromo-4-hydroxy- 

r;:: 
0.0 

0.0 
0.0 

I.75 

::: 
7.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.3 
0.0 
0.0 

0.0 

0.0 
3.6 

;:; 
2.1 
0.0 
7.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

X 
4.4 

z:; 
0.0 
7-o 
0.0 
0.0 
0.0 

I-Sulpho- (sodium salt) 
2-Sulpho- (sodium salt) 
1,6-Disulpho- (sodium salt) 
I, 7-Disulpho- (sodium salt) 
1,8-Disulpho- (sodium salt) 
2,6-Disulpho- (sodium salt) 
2,7-Disulpho- (sodium salt) 
I-Chloro-z-carboxy- 
2-Carboxy- 
I-Nitro- 
4-Nitro-I, 8-dichloro- 
I-Nitro-2-methyl- 
I-Nitro-5-sulpho- 
I -Nitro-6-sulpho- 
I -Nitro-8-sulpho- 
I -Nitro-7-sulpho- 
I-Nitro-2-carboxy- 
I-Nitro-5-chloro- 
I -Nitro-2-carbonylchloride 
2-Sulphochloride 
I ,5-Disulphochloride 
I, 8-Disulphochloride 
2,6-Disulphochloride 
2,7-Disulphochloride 
I-Bromo- 
2-Bromo- 
I, g-Dibromo- 
I, g-Dibromo- 
x,3,5,7-Tetrabromo- 
Anthraquinone 
2-Methyl- 
Dianthrimidc 
4,4’-Diaminodianthrimicle 

II.3 7.4 
11.0 7.3 
- 12.6 

19.5 12.6 
14.5 12.7 
17.7 14.8 
19.0 15.1 

6.6 
4.8 
0.0 
0.0 
0.0 

2:; 
8.0 

::: 

+ 

3.55 
0.0 
0.0 
0.0 
0.0 
6.8 
6.6 

a:; 
5.1 
0.0 
4.4 
7.7 

13.7 
13.0 
12.4 
12.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
7.8 
9.5 

17.4 
11.4 
17.4 
17.4 

0.0 
0.b 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

* Elongated spot. 
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TABLE 64 

Rip VALVES OF SOME CHLOROANTHRAQUINONES 

(J. FRANC AND M.WURST, Ca2Zectio~t Czecltoslov. Cltem. Gommuns., 25 (1960) 657) 

Solvent : 80 y. ethanol. 
Paper: Whatman No, I, impregnated with 30 o/0 liquid paraffin (b.p. 1go-275’) ‘in benzene; 

descending, _ 
Detection: U.V. light; visible light. 

Ar;flrraquinonc 

I -Chloro- 0.49 
a-Chloro- 0.33 
I, 4-Dichloro- 0.18 

I, 5-Dichloro- 0.41 
I, 6-Dichloro- 0.24 
I ,7-Dichloro- 0.28 
1 ,%Dichloro- o-47 
o,6-Dicbloro- 0.02 
2,7-Dichloro- 0.14 

N.B. All have zero mobilities during electrophoresis in 3 I? NH,OH and in I N CH,COOIi. 

TABLE 65 

Rp VALUES OF PHENOLS AND RELATED COMPOUNDS 

’ (W. E. HILLIS AND A. CARLE, Biochew J., 74 (1960) Go7) 

Solvents : S, = 6 y. aqueous acetic acid. 

S2 = Butan-1-ol-acetic acid-water (6 : I : 2, by vol.). 
Paper: Whatman No. I or No. 3 (ascending). 
Length of run: 11.5 in. 
Temperature of run: zoo. 
Detection: Visible light; U.V. light; U.V. light after NH, exposure; ferric chloride-potassium 

ferricyanide; diazotized p-nitraniline-sodium acetate; vanillin-HCl; KCN solution; 
sodium periodate and aniline;‘aniline-phthalic acid: phloroglucinol-HCl; bromocresol 
green. 

Co,npowrd 

Lignan* 
Gallic acid 
( +) -Catechin 
(-) -epiCatechin 
Ellagic acid 
Corilagin 
Juglanin 
I-Galloyl-@-glucose 
1,3,6-Trigalloylglucose 
Shikimic acid 
Leucodelphinidin 

0.00 0.97 
0.40 0.59 
0.40 0.59 
0.38 0.41 
0.00 0.35 
0.39 0.20 ., 

“X . 
0.14 
0.27 

0.12 0.32 
0.42 0.77 
0.45 0.20 :.... -. 

* Tentatively identified as a member of this group of substances. 
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TABLE 66 

&? VALUES OF SOME AMINO AClDS 

(H.. E. WRIGHT,JR.;W. W. BURTON AND R. C. BERRY,JR.,AIC~~.U~~~J~~~. Bio~hys. 

Solvents: S, = sec.-Butanol-3 o/o aqueous ammonia (5 : 2) ; run twice. 
S, = sec.-Butanol-go y. formic acid-water (15 : 3 : 2). 
S, = ut-Butanol-glacial acetic acid-water (I 2 : 3 : 5). 
S, = n-Butanol-methyl ethyl ketone-cone. ammonium hydroxide-water 

Paper : Whatman No. I (ascending). 
Time of run: 20 h. 

(5:3:1:X). 

Detection: Ninhydrin spray (0.2 g ninhydrin in go ml acetone, followed by addition of IO ml 
glacial acetic acid). 

Cystinc 0.10 0.05 
Lysine 0.17 0.15 
Histidine 0.25 0.11 
Arginine 0.18 0.19 
Serine 0.23 0.28 
Glycine 0.23 0.32 
Aspartic acid 0.10 0.29 
Glutamic acid 0.10 0.39 
Threonine 0.28 0.36 
Alanine 0.28 0.49 
Proline 0.34 0.49 
Tyrosine 0.41 0.52 
Methionine 0.51 0.64 
Valine 0.47 0.69 
Tryptophan 0.59 0.54 
Phenylalanine 0.66 0.70 
Leucine 0.66 0.78 
Isoleucine 0.61 0.77 

0.11 0.02 
0.16 0.08 
0.17 0.13 
0.19 0.05 
0.25 0.11 
0.27 0.07 
0.27 0.02 

o-34 0.02 

o-33 0.28 
0.38 0.11 . 

0.41 0.13 

o-47 0.17 

0.53 0.23 

0.55 0.21 

0.55 0.32 
0.64 0.35 
0.70 0.34 
0.68 0.31 

TABLE 67 

RF VALUES OFSOME PHENYLALANINE DERIVATIVES 

(Z. A.SHABAROVA,L.G.ANDRONOVA,~M. BEZDEK AND 13%. APROKOFIEV, 
Couzpt. ~vem-.?. ncad. sci. U.R.S.S., 130 (1960) 34G) 

Solvents: S, = ?t-Butanol saturated with water. 

Sk! = rt-Butanol-water-acetic acid (4 : x : I). 
Paper: Not stated. 
Detection : Not stated. 

N-(2’. 3’- Isopropylidene-aclenosine-5’-~enzylphospl~o)-p~~enylalanine 
methyl ester 

N- (2’, 3’-Isopropylidene-adenosine-5’-phospho) -phenylalanine 
Glycylphenylalanine methyl ester 
Valylphenylalanine methyl ester 
Tyrosylphenylalanine methyl ester 

--_ 

0.87. 
0.50 

, 0.42 
. .,L. o.Gg 

0.65 
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TABLE 68 

Rp VALUES OF SOME SIMPLE PEPTIDES 
(S. K. MAJUMDAR AND S. K. BOSE, .Biochenz. J., 74 (1960) 596) 

.Solvenks : S, = W+tcr-saturated phenol. 

S2 = Butanol-acetic acid-water (4 :‘I : I). 
Paper: Whatman No. I (56 cm x 46 cm), descending. 
Detection: 0.2 o/o ninhydrin in acetone. I- 

Asp * Glu 0.15 
Ser * Asp 0.26 
Glu - (Asp, Ala) 0.26 
Glu - Asp 0.30 
Asp l Ala 0.35 

. Asp 9 Tyr 0.36 
Ala* Asp 0.40 
Asp - (Glu,Tyr) 0.48 
Glu l Tyr 0.50 
Le1.l.e (Asp,Glu) 0.52 
Leu - (Asp.Glu,Ala) 0.60 
Asps (Ser, Tyr) 0.74 
Ser. (Asp,Glu,Leu) 0.76 
Ser - (Asp, Leu) 0.77 
Ala’ (Asp,Pro) 0.80 

* Suggested structure. Tentative order given in brackets. 

0.11 
0.12 
0.21 
0.15 
0.2s 
0.34 
0.40 
0.30 
0.41 
0.36 
0.42 
0.47 
0.56 
0.67 
0.34 
-_ 

TABLE 69 

ELECTROPHOPETIC MOBILITIES OF ODONTOPHORE POLYSACCHARIDE AND 
SOME OTHER ACID POLYSACCHARIDES 

(J. W. LASH AND M. W. WHITEHOUSE, Bioc?tewz. J., 74 (1960) 351) 

Electrolyte: 0.2 M sodium borate buffer p1-I 8.6. 
Paper: Whatman No. 3 MM. 
Potential : I 2 V/cm. 
Units: p x Iod cm2/sec-I/V-I at 22O. 
Detection: 0.15 y. (w/v) thionin in 65 y. (v/v) ethanol, acidified with approx. 0.1 y. (v/v) acetic 

acid. Excess stain washed out either with g5 o/o (v/v) ethanol or running tap water. 

Odontophore polysaccharide 
Chondroitin sulphate (sodium salt) 
Heparin (sodium salt) 
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TABLE 70 

Rp VALUES OF PATTY ACIDS AS THEIR Z,4-DINITROBENZYL ESTERS 

(M. JURECEK. J, CHURA~EK AND V. CERVINICA, MGvockim. A&n. (x960) 102) 

Paper: Whatman No. I impregnated with 25 o/0 formamide in ethanol. 
Solvent : Cyclohexane-benzene (z I : I ) . 
Temperature : 2 I O. 
Preparation of derivatives: the sodium salts of the acids ,are heated in a sealed tube for I h at 

100~ with the required amount of 2,4_dinitrobenzyl bromide. 

Formic acid 0.00 

Acetic acid 0.13 
Propionic acid 0.34 
Butyric acid 0.56 
Isobutyric acid 0.58 
Valerie acid o-73 
Isovaleric acid o-73 
Caproic acid 0.81 

2,4-Dinitrobenzyl bromide 0.35 

TABLE 71 

Rp VALUES OF SOME N-ALICYL-Q,s-DINITROBENZAMIDES 

(M. VECBRA, B. VOLAKOVA, M. IiozAxcovtC AND M. JUR&EK, 
Collectiolz Czec~~oslov. Cl&em. Communs., 25 (1960) 1281) 

Solvent: Benzene-cyclohexane (2 : I). 
Paper: Whatman No. I. 
Impregnation : With formamide ; I, = 10 %, I, = 20 %, I, = 30 %. 
Temperature of run: 22O. 
Detection: I o/o alcoholic cl-naphthylamine, then U.V. observation; fresh acetone-2 N NaOH 

(I : I) spray. 

Methyl 0.16 
Ethyl 0.27 
ut-Propyl 0.53 
Isopropyl 0.51 
rt-Butyl 0.69 
Isobutyl 0.66 
sec. -Butyl 0.65 
levt . -Butyl 0.78 
wAmy1 0.80 
Isoamyl 0.78 
n-Hexyl 0.85 

0.10 0.05 
0.23 0.13 
0.40 0.24 
0.36 0.22 
0.57 0.41 
0.52 0.38 
0.52 0.37 
0.68 0.54 
0.72 0.53 
0.68 0.50 
0.82 0.70 
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TABLE 72 

Rp VALUES OF ARTIFICIAL VANILLA FLAVOURS 

(E. SUNDT, in New Research Laboralovies ilt Geneva. Brochure of Firmenich & Cie, Geneva, 
1959, P. 27) 

Sclvcnt : Cyclohexane-cyclohexene (5 : 3, v/v, previously saturated with dimethylformamide). 
Paper: Whatman No. 7, impregnated with climcthylformamide. 

,Temperature: ~5~. 

Vanillin 
p-Hydrosybenzaldehyde 
Ethylvanillin 
o-Vanillin 
Veratraldehyde 
Coumarin 
Dihydrocoumarin 
Piperonal (heliotropin) 
6-Methylcoumarin 
Propenylguaethol 

o.oG 
0.09 
0.13 
0.26 
0.27 
0.29 
0.30 
0.35 
0.39 
0.44 

TABLE 73 

RP VALUES OF SOME PHENOLS AND PHENOLIC ACIDS 

(T-1. E. WRIGHT, JR., W. W. BURTON AND R. C. BERRY’, JR., rlrch. Bioclmn. B.iophys., SG (~gGo) 94) 

Solvents: S, = z o/o Acetic acid. 

S2 = Sodium formate-go y. formic acid-water (I0 g: 1 : 200). 
s, = Isopropyl alcohol-cont. ammonium hydrosicle-water (20 : 1 : 2). 
S, = 8 y. Sodium chloride-acetic acid ( IOO : I). 

Paper: Whatman No. I (ascending). 
Time of run: 4 h (aqueous solvent). 

20 h (isopropanol solvent). 
Detection : Diazotized fi-nitraniline; diazotized sulphanilic acid, 

.a 

Pliloroglucinol 
Salicylic acid 
In-Hydroxybenzoic acid 
+Hydroxybenzoic acid 
p-Hydroxyphenylacetic acid 
Protocatechuic acid 
3,5-Dihydroxybcnzoic acid 

0.53 o.sr 0.4G o-53 Orange 
0.67 0.68 0.48 0.70 Yellow 
0.64 0.70 0.39 0.59 Rose red 
0.59 0.63 0.25 0.55 Rose red 
0.76 0.78 0.41 0.81 Violet 
0.48 0.55 0.02 0.42 Violet 
0.50 0.59 0.20 0.41 Yellow 

l Colour of dye formed with diazotized p-nitraniline. 
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TABLE 74 

RF VALUESOFZ-NAPHTHYL SULPHAMATEAND 2-NAPHTHYLAMINE 

(A. B. ROY, l3iocltem.J.. 74 (1960) 49) 

Solvent: Butsn-I-ol-propsn-I-ol-aq. 0.x N NH, (2: I : I, by vol.). 
Paper: Whatman No. I (descending). 
Detection: Ehrlich with heating to 37O for 30 min, successively sprayed with: N HCl; 0.1 y0 

(w/v) NaNO, and 0.5 y0 (w/v) thymol in 2 N NaOI-I, 

2-Naphthyl sulphamate 0.26 
a-Naphthylamine 0.83 

TABLE 75 

Rfil VALUES OF CYANIDJN CHLORIDE AND A METHYLATED PRODUCT 

(W. G. C. FORSYTH AND J. 13. ROBERTS, B~OC~JCWJ. J., 74 (x960) 374) 

Solvents : S, = Acetic acid-water-cont. hydrochloric acid (30 : IO : 3). 
S, = Butanol-2 N ,hyclrochloric acid (I : I, v/v). 

Paper: (a) not stated ; presumably Whatman. 
(b) Whatman seed test paper. 

Detection: Ferric chll ,icle-potassium ferricyanidc; vanillin-cone. I-ICI; visible light. 

Conrpofolti 
Iq7 

Sl ss 

Cyanidin chloride 
3’,4’,5,7-Tetra-0-methylcyaniclin 

0.30” 0.70” 
0*5--0.6’1) 

l Circular paper chromatography. 
. 

* TABLE 76 

RFVALUES OF SOMEPORPHYRINS 

(J. E. O'HAGAN, Biocit.em. f., 74 (1960) 417) 

Solvents: S, = Lutidine-water-NH, (NICHOLAS AND RIMINGTON, Scawd. J. CT&. Lab. ~m~c~t., I 

(1949) I2)* 
s, = Chloroform. 
S, = Solvent of CHU, GREEN AND CHU,J. 113W. C?JCW., lgo (1951) 643. 

Paper : Not stated. 
Temperature of run: 2 IO. 
Detection: U.V. detedtion onsolvent clamp chromatograms. 

Cornpofolds 

hetiohaemiri III 
Dimethylprotohaemin IX 
Protohaemin * 
Tetramcthylcoprohaemin III 
Octamothyluroporphyin I 

* Tentative identification. 

3tJ7 

St S, S, 

I.0 0.0 1.0 
1.0 

0.7 
0.63 
0.21 


