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The product was too deliquescent to make it practical to re
move it from the reaction flask. 

(b) Trimethyl-(7-methyl-8-carbethoxy)-octylammonium 
Bromide.—This compound was prepared in the same man
ner from 16.9 g. of ethyl w-bromo-jS-tnethylpelargonate and 
39 g. of an approximately 16% solution of trimethylamine in 
anhydrous benzene. I t also was extremely deliquescent, 
and after washing with 500 ml. of anhydrous ether, was 
used directly for the next synthesis. 

Hydrazides of Trimethyl-w-carboxyalkylarnmonium Bro
mides, (a) Hydrazide of Trimethyl-(S-methyl-6-carboxy)-
hexylammonium Bromide.—A mixture of the crude tri-
methyl-(5-methyl-6-carbethoxy)-hexylammonium bromide 
and 7 g. of 8 5 % hydrazine hydrate was heated to reflux for 
15 minutes, enough alcohol was added to give a clear solu
tion, and then refluxing was continued for an additional 2 
hours. The solvent was removed under reduced pressure 
and the residual oil was washed with dry ether and chilled. 
There was obtained 2.5 g. (26%) of a white powder which 
melted at 118-122°. 

Anal. Calcd. for CnH26OX3Br: C, 44.59; H, 8.84. 
Found: C, 44.23; H, 9.16. 

(b) Hydrazide of Trimethyl-(7~methyl-8-carbo3ry)-octyl-
ammonium Bromide.—The crude trimethyl-(7-methyl-8-
carbethoxy)-octylammonium bromide, obtained previously, 
and 20 g. of 8 5 % hydrazine hydrate were caused to react 
as described in the preceding experiment. The waxy ap
pearing product was dissolved in hot absolute alcohol and 
precipitated by the addition of anhydrous ether. The 
solid was removed by filtration, dissolved in a small amount 
of hot absolute alcohol, clouded with petroleum ether (b.p. 
60-68°) and allowed to solidify. There was obtained 5 g. 
(23%) of a hygroscopic, white powder, m.p. 136-139°. 

Anal. Calcd. for C1SH30ONT3Br: C, 48.13; H, 9.32. 
Found: C, 48.41; H, 9.60. 
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An earlier report from these laboratories3 called 
attention to the presence of ca. 4% of 2-desmethyl-
colchicine4 in commercial samples of U.S.P. colchi
cine. When a new sample6 was subjected to chro
matographic purification by the usual procedure36 

using chloroform-methanol (99:1) as eluant, an 
alkaloid {ca. 1.5% yield) having the properties of 
Santavy's Substance B (N-formyltrimethylcolchi-
cinic acid methyl ether)7 was isolated; no 2-des-
methylcolchicine was encountered. The new com
pound crystallized readily from ethyl acetate as 
pale yellow prisms which melted with decomposi
tions at 260-262° (capillary). A comparison of 
this substance with Santavy's Substance B is given 
in Table I. 

The product was synthesized by formylation of trimethyl-
colchicinic acid methyl ether8 using 9 8 % formic acid in 
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TABLE I 
N-Formyl-
trimethyl- N-Formyl-

colchicinic acid iso-trimethyl-
methyl ether ., colchicinic 
from U.S.P. Santavy's acid methyl 
Colchicine0 Substance B ether 

M.p., 0 C , dec. 260-262 (capil- 264-267 (Kofler 252-253 (capil
lary) block) lary) 

[a]D chloroform - 1 7 5 ± 1 ° -171.2° - 3 1 5 ± 1° 
c 1.01, ( = 25° c l . 0 8 , < = 22° ,: 0.719, < = 25° 

Xma* (log e) 242.5(4.48) 247(4.51) 244(4.50) 
(95% ethaaol) 350.0(4.24) 350(4.27) 342.5(4.29) 

(c 5.22 X 10-5 ,Vf) (c 5.6 X 10-5 M) 

" Also synthesized from trimethylcolchicinic acid methyl 
ether. 

pyridine. Solvents were removed in vacuo, the residue was 
taken up in chloroform, washed with water and dried. 
Evaporation left a residue which crystallized readily from 
ethyl acetate to give pale yellow prisms, m.p. 260-262° dec. 
alone and when mixed with a sample isolated from U.S.P. 
colchicine. 

Further confirmation of the configuration of our product 
was obtained by comparison with the iso-derivative pre
pared from iso-trimethylcolchicinic acid methyl ether8 in the 
same manner. The product crystallized from ethyl acetate 
containing a little chloroform or methylene chloride as pale 
yellow prisms, m.p. 252-253° d e c ; mixed m.p. with Sub
stance B, 224-233° dec. For analysis it was dried to con
stant weight at 80° in vacuo. 

Anal. Calcd. for C2iH23N06: C, 65.44; H, 6.02. Found: 
C, 65.20; H, 5.94. 

Comparative data are given in Table I; these 
are in agreement with previous findings8'9 with re
spect to the properties of the iso- vs. the normal-
forms in the colchicine and trimethylcolchicinic 
acid series. 

Minor amounts of other alkaloids are present in 
the samples of U.S.P. colchicine which we have ex
amined. Investigation of them will be continued. 
The biological effects of the N-formyltrimethylcol-
chicinic acid methyl ethers are being studied and 
will be reported elsewhere. 

(9) R. M. Horowitz and G. E. Ullyot, THIS JOURNAL, 74, 587 
(1952). 
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D u r i n g a s t u d y of t h e b i o s y n t h e s i s of h y a l u r o n i c 
ac id , 1 i t b e c a m e n e c e s s a r y t o c h a r a c t e r i z e a n d de 
g r a d e sma l l q u a n t i t i e s of i so top ic ace t i c a n d lac t i c 
ac ids . As t h e p r o c e d u r e s d e v e l o p e d m a y b e of 
gene ra l i n t e re s t , d e t a i l s a r e p r e s e n t e d h e r e . 

T h e c h e m i s t r y of b e n z i m i d a z o l e d e r i v a t i v e s of 
a l i p h a t i c a c id s h a s b e e n d e s c r i b e d in a r e c e n t c o m 
p r e h e n s i v e r ev i ew. 2 I n c o n t r a s t t o t h e u s u a l t e c h 
n i q u e for c h a r a c t e r i z a t i o n of a l i p h a t i c a c i d s , 3 - 5 t h e 
p r e s e n t m e t h o d i n v o l v e s t h e u s e of a l a rge excess 
of t h e r e a g e n t , o - p h e n y l e n e d i a m i n e , a n d r e m o v a l 
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