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Introduction 

Our activity relationship studies of modified steroidal 
esters of carboxylic derivatives of N,Wbis(2-chloro- 
ethyl)aniline suggest that in addition to an easily 
cleaved ester bond which is a basic requirement for 
antitumor activity the lactam moiety is required for 
activity in L1210 leukemia [l-4]. The above satis- 
factory results and the activity of modified steroidal 
esters in 3PS31 leukemia (unpublished results from 
this laboratory) prompted us to study the synthesis of 
A-home-aza-steroidal esters of chloram-bucil and the 
possible anti-HIV activity. 

Assessment of anti-HIV and antiproliferative 
activity of alkylating steroid derivatives in culture 

All the alkylating steroid derivatives designated NSC 
622556, NSC 622554 and NSC 622555 were tested 
for both anti-HIV and antiproliferative activity in 
cultures of CEM-V or CEV-Z cells. Assessment of 
these 2 parameters was carried out in vitro. Each 
agent was added in separate cultures at varying 
concentrations (ranging from 1.6 x 10-3 ug/ml (or 
molar) to 5.0 pg/ml (agents NSC: 622554, 622556) 
and from 3.0 x 1W to 9.4 yg/ml (agent NSC: 
622555)) and tested for its ability to counteract the 

Table I. IR spectra of NSC 622554, 622555, 622556. 
Analyses: C, H, N. Analytical results obtained for those 
elements within f 0.4 of the theoretical values. 

Compd NH (cm-‘) CO (cm-‘) NHCO (cm-l) Ar ring (cm-l) 

622554 3310,316O 1725 1660-1610 800,735 

622555 3190,3085 1720 1675-1610 800,735 

622556 3185,307O 1720 1675-1630 800,740 
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HIV-induced cytopathic effect on already HIV- 
infected CEM cells and to effect cell proliferation of 
uninfected CEM cells grown under similar culture 
conditions. The effect of each agent on cell growth of 
HIV, infected and uninfected cells was compared to 
that of uninfected cells incubated in the absence of 
drug (uninfected untreated control cultures). Measure- 
ment of cell growth was based on the number of cells 
remaining intact. 
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Results 

All the agents (NSC 622554, 622555, 622556) failed 
to counteract the cytopathic effects of HIV virus on 
CEM cells, since cell growth of HIV-infected CEM 
cells remained close to 10% or < 10% of that of 
uninfected untreated cultures. Values of cell growth of 
HIV-infected cells of between O-50% indicate lack of 
any substantial anti-HIV activity of these agents. In 
addition, the 3 alkylating steroid derivatives failed to 
suppress cell proliferation of uninfected CEM cells at 
concentrations as high as 0.5 l&ml. Substantial 
inhibition of cell growth (> 90%), however, was 
observed at much higher concentrations (> 5.0 pg/ml). 
These results indicate that the 3 steroid derivatives 
lack both anti-HIV and antiproliferative activity at 
micromolar concentrations in culture. Why these 
steroid derivatives were found to be inactive despite 
the fact that they all carry mustargen bifunctional 
alkylating groups remains to be seen. The LDso values 
for the 3 agents NSC 622554, 622555 and 622556 
were found to be 2.5, 8.0 and 1.8 yg/ml, respectively. 

Experimental protocols 

Method A: General procedure for the synthesis of esters with 
p-[N,N-bis(2-chloroethyl)amino]phenylbutyric acid with DCC 
A stirred mixture of 1 mm01 of 17&hydroxy-c-lactam [S, 61 in 
400 ml of dry dichloromethane, 1.05 mmol (320 mg) of 
p-[N,N-bis(2-chloroethyl)amino]phenylbutyric acid, 1.05 mm01 
(128 mg) of p-dimethylaminopyridine and 1.3 mm01 (268 mg) 
of dicyclohexylcarbodiimide (DCC), was allowed to remain at 
room temperature for 5 days. 

After the reaction time, a few drops of acetic acid were 
added to the mixture to destroy the-excess DCC and the 
N.N-dicvclohexvlurea nrecinitate was filtered off (from 
benzenei. The solvent was iemoved under reduced pressure 
and the remaining residue was chromatographed on silica gel 
column. Elution with chloroform vielded the desired 
compound. The following compounds were obtained: 
17&Hydroxy-3-aza-A-homo-5a-androstan-4-one p-[NJ-bis(Z 
;hl;r~thyl)amino]phenylbutyrate (NS$ie;22554) ester, mp 

(dec) (CH3COOC2H5) 30%. Analysis 
C33H48N203C12: C, H, N. 

17~-Hydroxy-4-aza-A-homo-5a-androstan-3-one p-[N,hr-bis(Z 
chloroethyl)amino]phenylbutyrate (NSC 622555) ester, mp 
190°C (dec) (CH,COOC,H,) Yield 3 1%. Analysis 
C33&N203C12: C, H, N. 
17~-Hvdroxv-3-aza-A-homo-5a-androstan-4-one o-TNN-bis(2- 
c~oro&hyl)&nino]phenylbutyrate (NSC 622556) -ester, mp 
112-l 13°C [7] (CH,COOCIHS. n-hexane) Yield 58%. Analysis 
C33H4&03C12: C, H, N. 

Method B: General procedure for the synthesis of esters with 
p-[N,N-bis(2-chloroethyl)amino]phenylbutyryl chloride hydro- 
chloride 
To a solution of 0.85 mmol of 17&hydroxy-E-lactam in 25 ml 
of dry benzene, was added 2.2 mm01 (800 mg) of p-[NJ-bis(Z 
chloroethyl)amino]phenylbutyryl chloride hydrochloride. The 
mixture was heated under reflux for 30 h. Then, the reaction 
mixture was concentrated under reduced pressure. The 
remaining residue was dissolved in chloroform, chromato- 
graphed on a silica gel column and eluted with chloroform. 
After evaporation of the solvent the residue crystallized from 
the appropriate solvent to produce the esters in 50-58% yield. 

The isolated esters were found to be identical by JR and 
melting points to the esters prepared by Method A. 
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