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ABSTRACT

The chemical synthesis and physical data of several
new esters of testosterone (178 —hydroxyandrost-4-—en- onel .,
which contain either a halogeno or an alkoxy substituent
in the acid chain, are reported.

TMTRODUC T T3

Esters aobtained fraom testosterone with hindered
carhbaxylic acids are potentially useful as long—-acting
male anti-+ertility agents (2,3). Several alkonylated

and a-substituted aliphatic acids were synthesiced as

i
+

reported before (4) and were esterified with testosterone
the 178 -hydroxy functian. Thie was done as a part of the
World Health rganisation’'s program on the svnthesis of
long-acting injectable contraceptives (5). The svntheses of
these esters are reported in this paper. The biclogical
activities of these esters in male rate will bhe reported

elsevwhare.

* fwathors to whom any

may he address

STEROIDS 49 / 4-5  April-May 1987 (397-402) 397



398 Shafiee et al

UHEMTUCAL SYMTHESTS

Commonly available o —substituted aliphatic
acids were purchased. 4-Butoxybutanoic, S-propouy-—
pentanoic, 7-methoxvheptanoic, and menthyloxvacetic
acids were gynthesired as before (4). Carvomenthylowxy-
acetic acid was synthezized using published procedures

(&) from 1-carvone.

the testosterone sgters with chlorocacetic
and  fluoroacetic, I-pentoxypropanoic, 4-butoxy-
butanoic, S-propoxyvpentancic, and P-methoxvyvheptanoio
acids were prepared by reacting their respective acid
chlorides with testostercone in the presence of pyridine.
During ow studies to prepare these sterold esters from
the unprotected sterol and hindered carboxylic acids
by a simple procedure, we also investigated the role of
benzenesulfonyl chloride as the coupling sgent (/). For
the esterification of the 17B8-hydrony functien in
testosterone with carboxylic acids of the type RIRDUHCORH
or RACHLCOLH, the satistfactory molar rabtioc was found to be
benzenesulfonyl chloride @ acid @ =sterol = 2 @ 4 3 1.

When a molar ratio of benzenesulfonyl chlaride @ acid

= 7 : 1 was emploved as suggested by Hrewster and Ciothbi (8,

the benzenesul fonate ecster was the maior product.
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rone (1) to CHY wers

Lght
synthesirzred tor evaluation of their potential as

Tong-acting male contraceptive agent

EXFERIMENMTAL

Chlorcacetic acid and fluorao Sio acid were
purchased +rom Aldrich Uhemical Co. Ltd. Sk
propanaic acid was supplied by Maybridge Ltd.,
through the World Health Organisation. Menthylo
acid was synthesized using the pr dure of
sl livan 19, Carvomenthyl axryac 1o acid
.ng the proceduwre of Eliel and hroeter (&1, B TNR o w MAVES
AnOilc, roporypentancic, and 7-methosvheptancic acids
zed using the proceduw s described earilter (4,

procedure for the preparati of  testost

T (I 6

o a stirred solution of testostercone (.01 mall) in
pyridine (30 ml) at 09, uncder ; . the acid ohiloride
(.01 mol) was added. The was allaow to warm up
to rocm temperature and was = frrther toav taEw Nour s,
Usual work-up followed by silice gel medium-pressure
chromatography gave the pure ester.

A4 ohlo

TR

iy BHen

ot

AT On

e methiod for b nrE

The acid (0,01 mol) = dissolved in dry pyridine
arnd was treated with benzenesulfonyl ahlioride (0
e solution was lett at room temp tre (14 ne:
conled to room temperature) for 1-3F h. Testosterone
R mal) in dry pyridine was then added and the
monitored by T, Wi caotion was
: asnal o work-up and e ticatio
the pure es g

by

othe

itie data for the new testeosterons este

pent anoate LYy oil,
vmay (tilm) 1

4L AECLH,m)

- pIE
Yy, loge 4. ;
DC1w) H.7501H,
ZL07EH 0y, i

. 07,
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ratar 21 oil, fla)p, + HOwy
4n nm (htDH) 10954. (film) S &748,
cmTry 6(CDC13) S5.75(1H,8), A1 ) A5 (4
SFO(BHL ), 0823 %
Found: ©C,7
79 31%: H,9.83

reqgquires A"
k]

Testosterone-U-propoxypentan .
A max 240 nm (EtQH) , log e 4.205 v max (film) 1&25, 14670,
1720 cm—3; S’CDCI*) 5.7 ule s), 4.6001H, m), EZ.ES4H,m)
1.180EH,s), 0. QU{EH ), O AH s); m/z 4E0(M),
s Fnund' C,?S.&UA, H,W./UA. LE,H4MU4 FRGUIL RS

oil, (a)p + @69;

gy, »a8d,

—methoryheptanoate
O nm{EtOH) , lag e4~
- s

Vha 7Y

4. 6HSCOHym)
MY 415,
Cartlaalle requires

H Haﬁ.

CEYr ool (a)y
y 4.600iH,m)

1 ey

tH,m

')fiﬁ'é);”h

SH, =), SPEEH,, d)Y 0. tHysmds miz M was
nt Gh¢EFVEG, 346, 24%, . 4

Dinitraophenylhydrazone der1vaL1»o of % had m.p. 1SL-1502e,

Testosterone c
A mast (Film) 1
4. 6¢1H, m) ,
0.8 9H,d),
chserved, &4, 347,
Dinitraphenylhydrazor

arvomenthylonyacetate (&): oil, (alp + 503
g LéED, 1610 amly S(CTCLL) H.EBOH,s),
ZHys), 1.135(3H,s), :.87’;H,5), 1.0 and

) anvelope) ., msx MY owas not
: E 14 h,4~
derlvar1vv af & had m.p. 1209,

Testosterone chlorpacetate (7): wm.p. ~127=, (aip +
114=; A max 240 nm, log €4.16; vmax 17958, 14660 cm*;8
(CDC1=) S.750IH,s), 4.71(01H,t) , 4.0602H, s, 1.1&6(3H,5),
0,85 (3H,s); Found: C,49.01%; H,7.78%. CaiHae0sC1
requires C,69.14%; H,, Q&L

tesfo=teronp fivoroacetate (8): m.p. 144-1446<, (alp

2 rim, loged. 19; 1746, 1670
VAL G ST D I b T EAH ),
BJ\]H =) . Found H,yd.15%.
BN A N
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OCOR

R = 'CHZCHZO(CHZ)QCH3

R = -CHZ(CHZ)ZO(CH2)3CH3
R = -CHZ(CH2)30(CH2)2CH3
R = -CHZ(CHZ)SOCH3
OCH., -

R = 2
R = ‘s,

-CHZO
R = -CH2C1
R = =CH,F
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