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요 약

몇 가지의 ketosteroid 의 carboxymethoxime 및 이 들의 methyl ester 를 합성 하였고 carboxymethoxime 5] 중화 당 

량으로부터 ketostero너 의 분자량을 결정 할 수 있음을 지 적하였다 또한 이 들의 meth미 ester 는 ketosteroid 의 확 

인에 이용할 수 있음도 아울러 지적하였다

ABSTRACT
The carboxymethoximes and their methyl esters of several ketostero너s were synthesized. It is su응ges'ed 

that the molecular weights of the ketosteroids could be determined through measuring the neu:ra：izaticn 

equivalents of their carboxym으thoximes. The methyl esters of these carboxymethoximes cou^d be uH!lized as 

useful derivatives for the identification of the ke:osteroids.

Ami noxyacetic acid has been known having a bacter

icidal activity and employed as a preservative for pro

teins, vaccins and plasma. 이，*) Its antibiotic activity is 

presumably due to its ability to combine with l 서i- 

ketones, the most important in living bacteria being 

pyruvate.cn
Aminoxyacetic acid reacts with carbonyl compounds 

refluxing in alcoholic solution and forms con■으spoil击ng 
carboxymethoximes.⑴ Since the carboxymethoximes 

are soluble in aqueous alkali, it was suggested that 

it could be used to separate kerosreroids from non
carbonyl compounds in oil. However, there have not 

been cione much investigation upon these sreroidal 

carboxymethoximes previously. This paper describes th흔 

svnthesis of several steroidal carboxymethoximes and 

their properties. (Table 1)

丁he ketosteroids gave corresponding carboxymeth

oximes in good yield when they were r은으uxed in alcoboU'- 
solution of aminoxyacetic acid hemihydrochloride,(、泠 

OCH2COOH)2-HC1, and sodium acetate. When the rta.
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■효 were run without the fraence of sodium acetate, the 

ttothyl estm of the conresponding carboxymethoximes, 
hatead of the fret adds, were obtained. Pt^pienolone 
carboxymethoxime mediyl ester was abo qbt&ed by 
the action of diazOTMtliane on pregnrac^ane carboxy- 
methoxime in metteioL The ester obtained from this 

reaction was identical in every aspect with the sample 
from the direct condensation. Progesterone, a dione, 
gave bis-carboxymethoxime on the normal condition.

The carboxymethoximes of a, |9-unsatuiated ketoste
roids are much more soluble in alcohol than the parent 

ketones. However, pregnenolone carboxymethoxixne is 
not very soluble in cold alcohoL It crystallizes out from 
the hot reaction mixture on cooling. Owing to this 
poor solubility in cold alcohol, the neutralizadoa equi
valent, when it was determined in aqueous methanol, 
was obtained as somewhat higher value. The methyl 

esters are less soluble in alcohol 아函、the corresponding 

carboxymethoximes as expected. The carboaymethoximesT 
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except pregnenolone carboxymetboxime, melt in the 

range of 160-180° with decomposition. The darkening 
in color and gas ev<^ution were observed with melting. 
Pregnenolone carboxymethoomne mdts above 205° with 
decompontimL The gas evokidon might be accounted 
to the decarboxylation at the carbcxxymethoxime side 

chain. The methyl esters mdt at the temperature lower 

than the melting point of the parent ketosteroids with
out any apparent decompcmtion.

Since the acidity of the carboxymethoximes are 
strong enough to be titrated with dilute sodium hydro
xide solution, the neutralization equivalents of these 
compounds could be determined very easily and ac
curately in the aqueous alcoholic solution. This provides 
a convenient and an accurate method to determine the 
molecular weights of the complex ketosteroids. The 

methyl esters, with their definite and considerably low 

melting points, could be used as the easily prepared 
derivatives for the identification of the ketosteroids.

Table 1. The carboxymethoximes asd their methyl eaters of ketosteroids

Ketosteroids M.P. Recrystallization solvent
Yield 
(%)

Analysis

^Caicd. Found

C H N.E： C H N.E.

Pregnenolone ov은r 205 d. Methanol 90 70.92 9.06 389-5 70-80 9.07 401-9
\fethyl ester 185-6 Methanol 92 71-43 9.24 — 71.53 9.24 一

Progesterone (bis ) 180-2 d. Ethyl acetate-ethanol 96 65.19 7.88 230-3 65-37 8.12 231.1：
Dimethyl ester 83-5 Methanal 90 66.36 8.25 — 66.17 8-C6 —

Testosterone 174-6 d. Ethyl acetate-cyclobexahe 96 69.77 & 65 361.5 69.57 8.66 357.7
Methyl testosterone 170-1 d- aq. Methanol 95 70.37 8.86 375.5 70.38 9.18 377.5
Mecnyl ester 135-8 Benzene-ligrom 70 70.92 9.06 — 70.86 8-98 .—

Ethisterone 164-5 d. Ethyl acetate-cyclohexane 93 71-66 -8.11 385.5 71.40 8-23 384.7
Methyl ester 141-2 도anol E5 72.15 8.33 — 71.56 8.33 —

Experiments and Results

Almost 너emical procedures were utilized for the 

preparations of 다屹 ketosteroids and their methyl esters 
except pregnenolone, although somewhat varied amo- 
"旋s oi tne solvent were used for each compounds. For 

으rtokme a slightly different procedure was used.
Here, th으 typical procedures for the preparations of 
【esiosieron슨 carboxymethoxime and its methyl ester, 
and pregnenolone carboxymethoxime and its 
ester are given. The rewhs from the experiments are 
summerized in Table I.

Pregnenolone carboxymethoxime. Pregnenolone 
(2 g), aminoxyacetic acid hemihydrochloride (0. 9 g). 

and sodiun acetate trihydrate (0.5 g) were refluxed in 

50 ml of methanol for one half hour. After cooling the 
reaction mixture was diluted with water to 100 ml and 
filtered. The white precipitate was recrystallized from 

methanol. Yield, 2.2 g (90 %).

Testosterone carboxymethoxhne. Testosterone 

(1 g), aminoxyacetic acid hemihydrochloride (06 g), 
흐nd sodium acetate trihydrate (1.0 g) were refluxed in 

ml of 90% ethanol for an hour. The reaction mixture 

was distributed between 100 ml of 1 % potassium 
carbonate solution and 100 ml of ether. The aqueous 
layer was separated and washed with ether. The 
alkaline elution was neutralized with dilute hydrochloric 

aHd using ccrgo red as the indicator. The precipitate
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was filtered and wasked with water. Recrystallized 

from ethyl acetateYydohexaiia Yield. 1.2 g (96 %)・

Pregnenolone carboxymethoxime methyl ester.

Procedure A Pregnenolone (2 and aminoxyacetic 
砒试 hemihydrochloxide (Q> 8 gm refluxed, in 50 ml 
of methanol for-one half h<Mm. After.coaBxig, deposited 
crystals were filtered and washed” with methanoL Re

crystallized medumoL Yield, 2.3 g (92%). 

mp, 185-6°.-
Procedure B. Pregnenolone cazboxjmethaxime (0.2 

g) was dissolved in a 이1mTI .amount of meth&noL 
A large excess of diazomethane solution in ether was 
added into this solution. The reaction mixture was 
allowed to stand at room temperature for overmght 
Ether was removed from the colorless solution by eva

poration. The crystals were filtered and washed with a 
small amount of methanoL Recry아allized from metha

nol. mp, 185-6°. Yield, 0.15 g.

大尊化學會誌

The mixed sample of the alwe two preparations 

melted at the same temperature without depression. 
더蛔心 infrared abaorptioa spectra were also obtwned.

ProsesteroBe bifkearboxymethoxime dimethyl 
ester. Progetferone (I ft) and aminoxyacetic acid 
Iwr品y&p시成虹 ((L 8 g) were refluxed in 20 ml of 

m#必g" for one half hour. The reaction mixture was 
diluted with water (10 ml) and. placed in an ice bath. 
The initially oily liquid which was separated out from 
the reaction mixture turned into crystalHne lumps. This 
was filtered and washed with water. Recrystallized from 

methanoL Yield, 1.4 g (90 %)・
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