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(57) ABSTRACT 
17B-N-monosubstituted-carbamoyl-4-aza-5ot-androst-1-en 
3-ones of the formula 

Wherein R1 is selected from hydrogen, methyl and ethyl and 
R2 is a straight or branched chain alkyl, cycloalkyl, aralkyl 
of from 1-12 carbons, or monocyclic aryl optionally con 
taining 1 or more loWer alkyl substituents of 1-2 carbon 
atoms and/or 1 or more halogens, and R‘, R“, R‘" are 
hydrogen or methyl are useful for the prevention of prostatic 
carcinoma. 
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METHOD OF PREVENTION OF PROSTATIC 
CARCINOMA WITH 17BETA-N 

MONOSUBSTITUTED-CARBAMOYL-4 
AZA-5ALPHA-ANDROST-1-EN-3-ONES 

BACKGROUND OF THE INVENTION 

[0001] The present invention is concerned With the use of 
17[3-N-monosubstituted-carbamoyl-4-aZa-5ot-androst-1-en 
3-one compounds as testosterone-5ot-reductase inhibitors 
for the prevention of prostatic carcinoma. 

DESCRIPTION OF THE PRIOR ART 

[0002] There is no drug Which is knoWn to prevent pros 
tatic cancer to date. Most forms of androgen WithdraWal 
result in sexual dysfunction and gynecomotia making them 
unacceptable for prevention therapy. 

[0003] It is further Well knoWn in the art that certain 
undesirable physiological manifestations, such as acne vul 
garis, seborrhea, female hirsutism, male pattern baldness 
and benign prostatic hypertrophy, are the result of hyperan 
drogenic stimulation caused by an excessive accumulation 
of testosterone or similar androgenic hormones in the meta 
bolic system. It is also established that androgens play an 
important role in prostatic carcinoma. Boys castrated prior 
to puberty or With a metabolic de?ciency of androgens do 
not develop prostatic cancer. Early attempts to provide a 
chemotherapeutic agent to counter the undesirable results of 
hyperandrogenicity resulted in the discovery of several 
steroidal antiandrogens having undesirable hormonal activi 
ties of their oWn. The estrogens, for example, not only 
counteract the effect of the androgens but have a feminiZing 
effect as Well. 

[0004] Non-steroidal anti-androgens have also been devel 
oped, for example, 4‘-nitro-3‘-tri?uoromethyl-isobutyranil 
ide. See Neri et al., Endo., Vol. 91, No. 2 (1972). HoWever, 
these products, though devoid of hormonal effects, are 
peripherally active, competing With the natural androgens 
for receptor sites, and hence have a tendency to feminiZe a 
male host or the male fetus of a female host. 

[0005] It more recently became knoWn in the art that the 
principal mediator of androgenic activity in some target 
organs is 5ot-dihydrotestosterone, and that it is formed 
locally in the target organ by the action of testosterone-50t 
reductase. It therefore has been postulated and demonstrated 
that inhibitors of testosterone-5ot-reductase Will serve to 
prevent or lessen symptoms of hyperandrogenic stimulation. 
Nayfe et al., Steroids, 14, 269 (1969) demonstrated in vitro 
that methyl 4-androsten-3-one-17[3-carboxylate Was a test 
osterone-5ot-reductase inhibitor. Then Voigt and Hsia, Endo 
crinology, 92, 1216 (1973), Canadian Pat. No. 970,692, 
demonstrated that the above ester and the parent free acid, 
4-androsten-3-one-17[3-carboxylic acid are both active 
inhibitors of testosterone-5ot-reductase in vitro. They further 
demonstrated that topical application of either testosterone 
or 5ot-dihydrotesterone caused enlargement of the female 
hamster ?ank organ, an androgen dependent sebaceous 
structure. HoWever, concommitant administration of 4-an 
drosten-3-one-17[3-carboxylic acid or its methyl ester inhib 
ited the response elicited by testosterone but did not inhibit 
the response elicited by 5ot-dihydrotestosterone. These 
results Were interpreted as indicating that the compounds 
Were antiandrogenic by virtue of their ability to inhibit 
testosterone-5ot-reductase. 
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[0006] A number of 4-aZa steroid compounds are knoWn. 
See, for example, US. Pat. Nos. 2,227,876; 3,239,417; 
3,264,301; and 3,285,918; French Pat. No. 1,465,544; 
Doorenbos and Solomons, J. Pharm. Sci. 62, 4, pp. 638-640 
(1973); Doorenbos and BroWn, J. Pharm. Sci., 60, No. 8, pp. 
1234-1235 (1971); and Doorenbos and Kim, J. Pharm. Sci. 
63, 4, pp. 620-622 (1974). 

[0007] In addition, US. Pat. Nos. 4,377,584, 4,220,775, 
4,760,071, 4,859,681 and 5,049,562 of Rasmusson et al. 
describe a group of 4-aZa-17[3-substituted-5(x-androstan-3 
ones Which are said to be useful in the treatment of hyper 
androgenic conditions. HoWever, none of the cited refer 
ences suggest that any of the novel 17[3N-(monosubstituted) 
carbamoyl-4-aZa-5ot-androst-1-en-3-ones of the present 
invention Would have utility in preventing prostatic cancer. 

DESCRIPTION OF THE INVENTION 

[0008] The present invention is concerned With preventing 
prostatic cancer in humans, Who are asymptomatic for the 
disease by treating the patients With 17[3-N-(monosubsti 
tuted)-carbamoyl-4-aZa-5(-androst-1-en-3-one compounds. 
By the term “symptomatic” as used herein, is meant that 
overt signs of the disease are not present, or indicated, e.g. 
lumps or cysts on the prostate Wall. HoWever, the patient 
may or may not have elevated levels of prostate speci?c 
antigen (PSA) at the start of therapy, due to the concomitant 
condition of benign prostatic hyerplasia. 

[0009] There is no other knoWn Way to achieve this With 
acceptable side effects. The compounds described herein, 
and speci?cally ?nasteride, i.e., 17[3-(N-tert-butylcarbam 
oyl)-4-aZa-5ot-androst-1-en-3-one, Will loWer DHT to cas 
trate levels Without loWering testosterone levels and Will, 
therefore, not produce undesirable sexually related side 
effects. A daily dosage of 1-10 mg po. (oral) per person of 
?nasteride Will prevent men from developing prostatic can 
cer. 

[0010] The present invention is concerned With com 
pounds of the formula: 

[0011] Wherein 
[0012] R1 is hydrogen, methyl or ethyl. 
[0013] R2 is a hydrocarbon radical selected from 

straight or branched chain alkyl, cycloalkyl, or aralkyl 
of from 1-12 carbons or monocyclic aryl optionally 
containing 1 or more loWer alkyl substituents of from 
1-2 carbon atoms and/or 1 or more halogen (Cl, F or Br) 
substituents. 
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[0014] R‘ is hydrogen or methyl. 

[0015] R“ is hydrogen or [3-methyl. 

[0016] 
[0017] A preferred embodiment of the compounds appli 
cable in the process of our invention is represented by the 
formula: 

R‘" is hydrogen, ot-methyl or [3-methyl. 

[0018] Wherein 

[0019] R1 is hydrogen, methyl or ethyl, and 

[0020] R3 is branched chain alkyl, cycloalkyl, or aralkyl 
of from 4-10 carbons. 

[0021] Representative compounds of the present invention 
include the following: 

[0022] 17B -(N-tert-amylcarb amoyl-4- aza-Sot- androst 
1 -en-3-one, 

[0023] 17B -(N-tert-heXylcarb amoyl) -4-aZa-5ot- androst 
1 -en-3-one. 

[0024] 17B -(N-tert-butylcarb amoyl) -4-aZa-5ot-androst 
1 -en-3-one, 

[0025] 17B -(N-isobutylcarb amoyl)-4-aZa-5ot- androst 
1 -en-3-one, 

[0026] 17B -(N-tert-octylcarb amoyl) -4-aZa-5ot-androst 
1 -en-3-one, 

[0027] 17B -(N-octylcarbamoyl)-4- aZa‘-5 -androst- 1-en 
3-one, 

[0028] 17B -(N-1 ,1 -diethylbutylcarb amoyl) -4-aZa-5ot 
androst- 1-en-3-one, 

[0029] 17B -(N-neopentylcarb amoyl)-4-aZa-5ot- androst 
1 -en-3-one, 

[0030] 17B -(N-2-adamantylcarbamoyl)-4-aZa-5ot-an 
drost-1 -en-3-one, 

[0031] 17B -(N-i- adamantylcarb amoyl)-4- aza-Sot- an 
drost-1 -en-3-one, 

[0032] 17B -(N-2-norbornylcarb amoyl)-4- aza-Sot- an 
drost-1 -en-3-one, 

[0033] 17B -(N-1 -norbornylcarb amoyl)-4- aza-Sot- an 
drost-1 -en-3-one, 

[0034] 17B -(N-phenylcarbamoyl)-4- aZa-4-methyl-5ot 
androst- 1-en-3-one, 
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[0035] 17[3-(N-benZylcarbamoyl)-4-aZa-4-methyl-5ot 
androst-1 -en-3-one, 

[0036] 17[3-(N-tert-amylcarbamoyl-4-aZa-4-methyl 
5ot-androst-1-en-3-one, 

[0037] 17B-(N-tert-heXylcarbamoyl)-4-aZa-4-methyl 
5ot-androst-1-en-3-one, 

[0038] 17[3-(N-tert-butylcarbamoyl)-4-aZa-4-methyl 
5ot-androst-1-en-3-one, 

[0039] 17[3-(N-isobutylcarbamoyl)-4-aZa-4-methyl-5ot 
androst-1 -en-3-one, 

[0040] 17[3-(N-tert-octylcarbamoyl)-4-aZa-4-methyl 
5ot-androst-1-en-3-one, 

[0041] 17[3-(N-octylcarbamoyl)-4-aZa-4-methyl-5ot-an 
drost-1-en-3-one, 

[0042] 17[3-(N- 1 ,1 -diethylbutylcarbamoyl)-4-aZa-4 
methyl-Sot-androst- 1-en-3-one, 

[0043] 17[3-(N-neopentylcarbamoyl)-4-aZa-4-methyl 
5ot-androst-1-en-3-one, 

[0044] and the corresponding compounds Wherein the 
4-hydrogen substituent is replaced in each of the above 
named compounds by a hydrogen or an ethyl radical and 
vice versa. 

[0045] Also included as representative compounds are any 
of the above indicated compounds having the N-branched 
chain alkyl substituent replaced by a methyl, ethyl, propyl, 
i-propyl, butyl, phenyl, benZyl, 2-, 3- or 4-tolyl, Xylyl, 
2-bromo or 2-chlorophenyl, 2-6-dichloro, or a 2,6-dibro 
mophenyl substituent. 

[0046] The compounds of formula I of the present inven 
tion are prepared by a method starting With the knoWn 
steroid ester of the formula: 

coocH3 

[0047] 17[3-(carbomethoXy)-4-aZa-5ot-androstan-3-one 
Which includes the stages of: (1) dehydrogenating said 
starting material to produce the corresponding compound 
containing a double-bond in the 1,2-position of the A-ring; 
(2) converting the 17-carbomethoXy substituent into an 
N-monosubstituted carbamoyl substituent and, if desired; 
and (3) alkylating the A-ring nitrogen to introduce a N-me 
thyl or 4-ethyl substituent into the A ring. In carrying out the 
process of the present invention, it is essential that Stage 1 
dehydrogenation of the 1,2-position of the steroid A ring be 
carried out using a 4-aza-Sot-androstane-3-one-compound 
having no substituent other than hydrogen attached to the 
A-ring nitrogen. Stage 2 may consist of one or more 
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chemical steps, and if desired may take place before stage 
(1) or following stage (1) or stage 

[0048] In accordance With the process of the present 
invention, the products of our invention are formed by (1) 
heating a 17[3-alkoxycarbonyl-4-aZa-5ot-androstan-3-one 
compound III With a dehydrogenating agent such as ben 
Zeneselenic anhydride in re?uxing chlorobenZene to form a 
173-alkoxycarbonyl-4-aZa-5ot-androst-1-ene-3-one IV; (2) 
the formed 5ot-androst-1-en-3-one compound from Step 1 is 
reacted With sodium hydride under anhydrous conditions in 
a neutral solvent such as dimethylformamide; (3) contacting 
the resulting reaction mixture With an alkyl (methyl or ethyl) 
iodide to form the corresponding 17-[3-alkoxy-carbamoyl 
4-alkyl-4-aZa-5ot-androst-1-en-3-one V; (4) subsequently 
hydrolyZing said 17[3-alkoxycarbonyl-4-alkyl-4-aZa-5a-an 
drost-1-en-3-one With a strong base such as aqueous metha 
nolic potassium hydroxide at the re?ux temperature, fol 
loWed by acidi?cation and isolation of the resulting steroidal 
acid, 17[3-carboxy 4-alkyl-4-aZa-5ot-androst-1-en-3-one VI: 
(5) said steroidal acid is then converted to its corresponding 
2-pyridylthio ester by re?uxing With triphenyl phosphine 
and 2,2‘-dipyridyl disul?de in an inert solvent such as 
toluene and the resulting product 17[3-(2-pyridylthiocarbo 
nyl)-4-alkyl-4-aZa-5ot-androst-1-en-3-one VII is isolated by 
chromatography on silica gel: (6) said pyridylthio ester is 
then reacted With an appropriate primary amine, e.g. t-bu 
tylamine, n-butylamine, aniline, bencylamine, t-octylamine, 
amine in tetrahydrofuran to form the desired products 176 
N-substituted carbamoyl-4-alkyl-4-aZa-5ot-androst-1-en-3 
one VIII Which is isolated by chromatography on silica gel. 

[0049] In accordance With the process of our invention the 
corresponding 17B(N-R -carbamoyl)-4-aZa-5ot-androst-1 
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en-3-one XIV is readily prepared from the 17[3(alkoxycar 
bonyl)-4-aZa-5ot-androstone-3-one IV by repeating the 
above series of reaction steps but omitting Step 2 herein 
above, ie treatment of the 4-aZa-5-ot-androst-1-en-3-one 
With sodium amide folloWed by methyl or ethyl iodide via 
intermediates XII and XIII. 

[0050] In accordance With a further alternate process of 
preparing the compounds of our invention having only 
hydrogen as the sole substituent on the ring A—nitrogen, the 
double bond in the A ring is introduced as the last step of the 
process. Thus, a 17[3-alkoxycarbonyl 4-aZa-5ot-androstan-3 
one III is hydrolyZed to the corresponding steroidal acid IX 
17B-carboxy-4-aZa-5ot-androstan-3-one Which in turn is 
converted to the corresponding pyridylthio ester, 17B (2-py 
ridylthiocarbonyl)-4-aZa-5ot-androstan-3-one, X folloWed 
by treatment of the ester With an amine of formula RZ-NH2 
Wherein R2 is as de?ned hereinabove to form a 1713 
(N-R2-carbamoyl)-4-aZa-5ot-androstone-3-one XI Which is 
dehydrogenated as previously described to produce com 
pound XIV, 17B-(N-R2-carbamoyl)-4-aZa-androst-1-en-3 
one. 

[0051] In another alternate method of introducing the 
17B-(N-R2-carbamoyl)substituent into a 17[3-carboxy 
androstane compound of formula VI, XII or IX, each is 
treated in a manner similar to the procedure described in 
Steroids, Vol. 35 #3, March 1980, p. 1-7 With dicyclohexy 
lcarbodiimide and l-hydroxybenZotriaZole to form the 176 
(1-benZotriaZoloxycarbonyl)-4-aZa-5ot-androst-1-en-3-one, 
VII, XIII or X, Wherein X is 1-benZotriaZoloxy or 17[3-(1 
benZotriaZoloxycarbonyl)-4-aZa-5ot-androstan-3-one, X. 
[0052] The above reactions are schematically represented 
in the folloWing structural formula outline. 

CO2CH3 
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-continued 

// 

VIII 

[0053] X is 2-pyridylthio or benZotriaZoloxy 

[0054] The compounds of the present invention, prepared 
in accordance With the method described above, are, as 
already described, potent and selective antiandrogens in the 
prevention of prostatic cancer, by virtue of their ability to 
speci?cally inhibit testosterone-5ot-reductase. 

[0055] Accordingly, the present invention is particularly 
concerned With providing a method of treating prostatic 
carcinoma in human males by systemic or oral administra 
tion of the novel compounds of the present invention. 

[0056] The present invention is thus also concerned With 
providing suitable topical and systemic pharmaceutical for 
mulations for use in the novel methods of treatment of the 
present invention. 

[0057] The compositions containing the compounds of the 
present invention as the active ingredient for use in the 
prevention of prostatic carcinoma can be administered in a 
Wide variety of therapeutic dosage forms in conventional 
vehicles for systemic administration, as, for example, by 
oral administration in the form of tablets, capsules, solu 
tions, or suspensions, of by intravenous injection. The daily 
dosage of the products may be varied over a Wide range 
varying from 1 to 2,000 mg per person, preferably from 1 to 
200 mg. and particularly preferred from 1 to 20 mg per 
person. The compositions are preferably provided in the 
form of scored tablets containing 0.1, 1, 5, 10, 25, 50, 100, 
150, 250, and 500 milligrams of the active ingredient for the 
symptomatic adjustment of the dosage to the patient to be 
treated. An effective amount of the drug is ordinarily sup 
plied at a dosage level of from about 0.01 mg. to about 50 

XIII 

XI 

mg./kg. of body Weight per day. Preferably the range is from 
about 0.1 mg. to 7 mg./kgs. of body Weight per day and more 
preferably from about 0.1 mg to about 3 mg/kg of body 
Weight per day. These dosages are Well beloW the toxic dose 
of the product. Capsules containing the product of this 
invention can be prepared by mixing an active compound of 
the present invention With lactose and magnesium stearate, 
calcium stearate, starch, talc, or other carriers, and placing 
the mixture in gelatin capsule. Tablets may be prepared by 
mixing the active ingredient With conventional tableting 
ingredients such as calciuim phosphate, lactose, corn starch 
or magnesium stearate. The liquid forms in suitably ?avored 
suspending or dispersing agents such as the synthetic and 
natural gums, for example, tragacanth, acacia, methyl-cel 
lulose and the like. Other dispersing agents Which may be 
employed include glycerin and the like. For parenteral 
administration, sterile suspensions and solutions are desired. 
Isotonic preparations Which generally contain suitable pre 
servative are employed When intravenous administration is 
desired. 

[0058] The method of preparing the novel compounds of 
the present invention, already described above in general 
terms, may be further illustrated by the folloWing examples. 

EXAMPLE 1 

[0059] Methyl 
boxylate 

3-oxo-4-aZa-5ot-androst-1-ene-17[3-car 

[0060] A suspension of 83.7 g of methyl 3-oxo-4-aZa-5ot 
androstane-17-carboxylate* and 126.5 g of benZenesele 
ninic anhydride in 2.09 1 of chlorobenZene Was heated at 
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re?ux for 2 hours. The re?ux condenser Was switched to a 

distillation head and the mixture Was distilled slowly to 
remove Water that had formed in the reaction (2 hours). The 
solution Was evaporated to leave 198 g of Wet residue. The 
residue as a solution in dichlorornethane Was Washed With 

saturated aqueous NaHCO3 solution and saturated NaCl 
solution, then dried and evaporated to leave 172.4 g. This 
material Was chrornatographed on 2.56 kg of silica gel 
eluting ?rst With dichlorornethane (5 l) and then With 4:1 
dichlorornethane acetone. The desired product eluted after 8 
l and amounted to 53.4 g. It Was rinsed With diethyl ether and 
dried to leave 49.5 g, of the title compound rn.p. 278-280° 
C. In a similar fashion the folloWing compounds were 
converted to their corresponding 1,2-unsaturated deriva 
tives: 

rn.p. 

1a R = CONHC(CH3)3 252-254° c. 

1b = CONHC(CH3)2CH2C(CH3)3 224—226° 

*Rasrnusson Johnston and Arth. U.S. Pat. No. 4,377,584, March 22, 1983. 

EXAMPLE 2 

[0061] Methyl 
17[3-carboxylate 

4-rnethyl-3 -oxo-4-aZa-5ot-androst- 1 -ene 

[0062] A suspension of 25 g of the product of Example 1 
and 2.25 g of sodium hydride in 500 ml of dry dirnethyl 
forrnarnide Was stirred under nitrogen for 15 minutes. 
Methyl iodide (15 ml) Was added dropWise and the mixture 
Was stirred for 30 minutes at room temperature. Additional 

(5 ml) methyl iodide Was added and the mixture Was heated 
at 50° C. for 2 hours. After cooling the mixture Was diluted 
With Water to a volume of 2 liters. The solid Was separated 

after cooling and amounted to 25.4 g, rn.p. 159-161° C. 

[0063] In a similar fashion the folloWing compounds were 
converted to their corresponding 4-rnethyl derivatives: 
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rn.p. 

2a R = coNHc(cH3)2cH2c(CH3)3, 148—150° c. 
androstane 

2b = CONHC(CH3)3; A-1-androstene 153-155O 

A-1-androstene 

EXAMPLE 3 

[0064] S-(2-Pyridyl) 4-rnethyl-3-oxo-4-aZa-5ot-androst-1 
ene-17[3-thiocarboxylate 

[0065] Asuspension of 25 g of the product of Step 2 in 125 
ml of methanol Was treated With a solution of KOH (*12.5 
g) in 12.5 ml of Water. After re?uxing for 4 hours, the 
solution Was acidi?ed With 6 NHC1 and then Was diluted 

With Water. The crude acid (23.32 g) Was separated, dried 
and had rn.p. 300° C. 

[0066] The crude, dry acid (23 g), triphenylphosphine 
(36.45 g) and 2,21-dipyridyldisul?de (30.4 g) Were sus 
pended in 138 ml of toluene With stirring for 3 hours at room 
temperature. The reaction mixture Was directly chrornato 
graphed on a column of 4.5 kg of silica gel eluting With 9:1 
ethyl acetate-acetone to give 20.4 g of the desired product, 
rn.p. 218-220° C. 

[0067] Continued elution With acetone gave 5.2 g of the 
methanol addition product, S-(2-pyridyl) 1a-rnethoxy-4-rne 
thyl-3-oxo-4-aZa-5ot-androstane-17[3-thiocarboxylate, rn.p. 
221-223° C. as a by-product. 

[0068] 3A. In a similar fashion the product of Example 1 
Was converted into S-(2-pyridyl) 3-oxo-4-aZa-5ot-androst-1 
ene-17[3-thiocarboxylate, rn.p. 230-232° C. 

[0069] 3B. In a similar manner rnethyl 3-oxo-4-aZa-5ot 
androstane 17-carboxylate Was converted into S-(2-pyridyl) 
3-oxo-4-aZa-5ot-androstane-17[3-thio-carboxylate, mp. 232 
2340C. 
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EXAMPLE 4 

[0070] N-t-butyl 4-methyl-3 -oxo -4-aZa-5ot-androst- 1 -ene 

17[3-carboxamide 

[0071] Anhydrous t-butylamine Was added to a suspension 
of 2.5 g of the pyridylthioester of Example 3 in 70 ml of 
tetrahydrofuran. After 60 minutes exposure, the resulting 
solution Was evaporated and the residue Was chromato 
graphed on 125 g of silica gel. Elution With 20:1 ethyl 
acetate dichloromethane afforded 1.5 g of the product, m.p. 
152-154° C. 

[0072] When the example is repeated using an appropriate 
amine and an appropriate pyridylthioester, the folloWing 
products Were obtained: 

[0073] 4b: N-t-butyl 3-oxo-4-aZa-5ot-androstane-17B 
carboxamide, m.p. 275-276° C. 

[0074] 4c: N-(2,4,4-trimethyl-2-pentyl) 4-methyl-3 
oxo-4-aZa-5ot-androst-1-ene-l7j3-carboxamide, m.p. 
168-170° C. 

EXAMPLE 5 

[0075] 5-Oxo-3,5-secoetian-3,20-dioic Acid 

[0076] To a solution of 200 g of 3-oxo-4-etien-17[3-oic 
acid in 3.5 l of t-butanol at 80° Was added a solution of 198.4 
g of sodium carbonate in 474 ml of Water. AWarm (65° C.) 
solution of 948.5 g of sodium metaperiodate and 6.95 g of 
permanganate in 3.5 1 of Water Was added at such a rate that 
the reaction mixture Was maintained at 80° C. After addition 
the mixture Was heated at re?ux for one hour. The mixture 
stood at room temperature overnight. The inorganic salts 
Were removed by ?ltration and the cake Was Washed With 
225 ml of Water. A solution of 5% aqueous sodium bisul?te 
Was added to reduce the iodine that Was present. The 
t-butanol Was removed under reduced pressure and the 
aqueous residue Was acidi?ed With conc. hydrochloric acid. 
The separated gum Was extracted into dichloromethane and 
Was Washed With 5% aqueous sodium bisul?te, saturated 
sodium chloride solution, then dried and concentrated to an 
off-White residue (214 g). Crystalline material Was obtained 
by suspending the residue in ether and diluting With hexane 
to give 152 g, m.p. 189-192° C. 

EXAMPLE 5B 

[0077] 3-Oxo-4-aZa-5-etien-20-oic Acid 

[0078] A suspension of 64.7 g of the dioic acid of Step 5 
in 350 ml of ethylene glycol Was treated With 80 ml of liquid 
ammonia. The resulting solution Was heated at a rate of 
3°/min. up to 180° C. and Was held at that temperature for 
15 minutes. After cooling, 1 liter of Water Was added and the 
mixture Was acidi?ed With 10% hydrochloric acid to a pH of 
1.5. The product Was removed and Washed With Water, then 
air dried to leave 57.5 g of the product, mp. 3100 C. 

EXAMPLE 5C 

[0079] 3-Oxo-4-aZa-5ot-etian-20-oic Acid 

[0080] Asolution of 136 g of the 5-acid of Example 5B in 
16.32 ml of acetic acid Was hydrogenated at 60° C. in the 
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presence of platinum catalyst (from 16.32 g of PtO2) at 40 
psig for 3 hours. The catalyst Was removed and the solution 
concentrated to give 128.2 g of crude product. The material 
Was Washed Well With 3 l of Water then ?ltered an air dried 
to leave 125 g of the White solid, mp. 3100. 

[0081] This material is also obtained by saponi?cation of 
methyl 3-oxo-4-aZa-5ot-androstane-17[3-carboxylate 
(methyl 3-oxo-4-aZa-5ot-etien-17[3-oate) in 7% methanolic 
potassium hydroxide folloWed by an acidic Work-up. 

EXAMPLE 5D 

[0082] N-(2,4,4-trimethyl-2-pentyl)3-oxo-4-aZa-5ot-an 
dros-tane- 17j3-carboxamide 

[0083] A solution of 5.0 g of the product of Example 5C, 
3.35 g of dicyclohexylcarbodiimide and 3.18 g of 1-hy 
droxybenZtriaZole in 500 ml of dichloromethane Was stirred 
at room temperature overnight. The solid Was separated by 
?ltration and the ?ltrate Was treated With 2,4,4-trimethyl-2 
pentylamine (t-octylamine). This solution stood at room 
temperature for 64 hours. A small amount of solid Was 
removed and the solution Was Washed successively With 
10% aqueous sodium hydroxide, Water, 10% hydrochloric 
acid and saturated aqueous sodium chloride. After drying 
and concentration the crude product Was eluted through 240 
g of silica gel With 3:7 acetone-dichloromethane to give 5.5 
g of the product, m.p. 250-251° C. 

EXAMPLE 5E 

[0084] Example 5D is repeated using t-butylamine in 
place of 2,2,4-trimethyl-2-pentylamine to obtain N-t-butyl 
3-oxo-4-aZa-5ot-androstane-17J3-carboxamide, m.p. 
274-276° C. 

EXAMPLE 6 

[0085] Synthesis of 17[3(N-1-adamantylcarbamoyl)-4 
aZa-5ot-androst-1-en-3-one 

[0086] 100 mg of the 17-methyl ester (0.305 mmoles) 
from Example 1 Was suspended in 3.0 ml of THF (dried over 
molecular sieves 3A), and then Was added 183.0 mg of 
1-adamantanamine (1.2 mmoles). The suspension Was 
cooled to 5-10° C. and then 590 l of 2.0 M solution, of 
EtMgBr in THF Was added. The resulting mixture Was 
alloWed to stir for 10 minutes, and then re?uxed for 1-2 
hours under N2. The mixture Was cooled to 0° C. and then 
quenched With saturated solution of NH4Cl (about 10 ml.). 
The organic layer Was separated and the aqueous layer 
extracted With three volumes CH2Cl2. 

[0087] The organic layers Were combined, Washed 2 times 
With H2O, tWice With saturated sodium chloride, and dried 
over MgSO4, ?ltered and evaporated to dryness in vacuum. 
CrystalliZation from EtOAc afforded 75.0 mg of product. 
Recrystallization from MeOH and drying at 110° C. for 2 
hours/0.1 mm gave product, mpt. 305-306° C. Molecular 
Weight (by FAB) shoWed M+=451: Calculated=451. 

Anal. Calcd. for C29H42N2O2: C,77.28; H,9.40; 

[0089] Found: C,76.84; H,9.73; N,5.93. 
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EXAMPLE 7 

[0090] Synthesis of 17B(N-2-adarnantyl-carbarnoyl)-4 
aZa-5ot-androst-1-en-3-one 

[0091] Following the above-described general procedure 
of Example 6 but utilizing 2-adarnantarnine (prepared by 
aqueous neutraliZation and EtOAc extraction and isolation) 
in place of l-adarnantarnine, and re?uxing for 7 hours in 
place of 1-2 hours, the title compound is prepared, rnpt. 
284-285° C. 

EXAMPLE 8 

[0092] Synthesis of 17[3(N-1-adarnantylcarbarnoyl)-4 
aZa-5ot-androstane-3-one 

[0093] 100.0 mg of the adarnantyl derivative produced in 
Example 7 Was dissolved in 5 .0 ml of dry THF. 300 mg of 
5%/Pd/C Was added and hydrogenated for 6.0 hrs. at RT. at 
40 psi. The mixture Was ?ltered through celite, the cake 
Washed With THF (3 times) and solvent evaporated under 
vacuum to yield 97.0 mg. of crude above-titled product. 
NMR shoWed absence of ole?ns. The crude material was 
placed on 15.0 g silica gel column, and eluated With 1:1 
(CH2Cl2: acetone). 
[0094] Collected fractions afforded a single spot material 
by TLC Weighing 77.98 mg. NMR Was in excellent agree 
rnent With the proposed structure. RecrystalliZed frorn 
EtOAc to yield 65.59 mg of the above-titled product, rnp. 
323-324° C. 

[0095] Anal. Calcd. for C29H44O2N2 1A1 H2O: C,76.18; 
H,9.81; N,6.13. 

[0096] Found: C,75.91; H,9.97; N,6.06. 

EXAMPLE 9 

[0097] Methyl 
17[3-carboxylate 
[0098] A suspension of 25 g of the titled product of 
Example 1 and 3.35 g of sodium hydride in 500 ml of dry 
dirnethylforrnarnide Was stirred under nitrogen for 15 min 
utes. Methyl iodide (15 ml) Was added dropWise and the 
mixture Was stirred for 30 minutes at room temperature. 
Additional (5 ml) methyl iodide Was added and the mixture 
Was heated at 50° C. for 2 hours. After cooling the mixture 
Was diluted With Water to 2 liters. The solid Was separated 
after cooling and amounted to 25.4 g of the above-titled 
product, rn.p. 159-161° C. 

3-oxo -4-rnethyl-4-aZa-5ot-androst- 1 -ene 

EXAMPLE 10 

[0099] S-(2-Pyridyl) -3 -oxo -4-rnethyl-4- aZa-5ot- androst 
1 -ene- 17B -thiocarboxylate 

[0100] 10(A) A suspension of 25 g of the product of 
Example 9 in 125 ml of methanol Was treated With a solution 
of KOH (12.5 g) in 12.5 ml of Water. After re?uxing for 4 
hours, the solution Was acidi?ed With 6N HCl and then Was 
diluted With Water. The crude acid (23.32 g) Was separated, 
dried and had a rn.p. 300° C. 

[0101] 10(B) The crude, dry acid of 10A, (23 g), triph 
enylphosphine (36.45 g) and 2,2‘-dipyridyldisul?de (30.4 g) 
Were suspended in 138 ml of toluene With stirring overnight 
at room temperature. Next day, crystalliZation set in. The 
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reaction mixture Was ?ltered, the residue Washed With cold 
toluene, folloWed With cold anhydrous ether. Dried at 110° 
C. in vacuo to afford 20.4 g of the desired above-titled 
thiopyridyl ester rn.pt. 218-220° C. 

EXAMPLE 11 

[0102] Synthesis of 17[3(N- 1 -adarnantylcarbarnoyl)-4-rne 
thyl-4- aZa-5ot- androst-1 -en-3-one 

[0103] 120 mg of the thiopyridyl ester of Example 10 Was 
suspended in 20 ml of dry THF, to the suspension Was added 
175.0 mg of l-adarnantanarnine under N2. The reaction Was 
carried out at RT. for 16 hours under N2. The reaction Was 
rnoni25red by silica gel TLC, using 1:1 acetone: hexane. 
After 6 hrs. the TLC shoWed that the reaction Went exclu 
sively to the product, With trace of starting material left 
behind. 

[0104] The product Was separated on TLC 20 crn><20 cm, 
1000 urn silica gel plate, eluted With 1:1 (acetone/hexane). 

[0105] The product Was crystallized from ethyl acetate, to 
give 50.0 mg of pure material In. pt. 202-205° C. Molecular 
Weight shoWed 465; Calc: 465. Recrystallization 
afforded 19.14 mg of the above-titled product, rn.pt. 202 
202.5° C. 

[0106] Anal. 
H,9.60; N,5.80. 

[0107] Found: C,74.32; H,9.47; N,5.89. 

Calcd for C3OH44N2O2H2O: C,74.64; 

EXAMPLE 12 

[0108] Hydrolysis of Methyl-3-oxo-4-aZa-5ot-androstane 
17[3-carboxylate 

[0109] The 17[3-androstane carboxylate starting material 
of Example 1 Was hydrolyZed With 7% aqueous KOH in 
isopropanol or aqueous methanol, folloWed by an acidic 
Work-up to give the corresponding 17B carboxylic acid 
Which Was utiliZed in Example 13. 

EXAMPLE 13 

[0110] N-(l -adarnantyl) -3 -oxo-4- aZa-5ot-androstane- 17B 
carboxarnide 

[0111] A solution of 5.0 g of the product of Example 12, 
3.35 g of dicyclohexylcarbodiirnide and 3.18 g of 1-hy 
droxybenZtriaZole in 500 ml of dichlorornethane Was stirred 
at room temperature overnight. The solid Was separated by 
?ltration and the ?ltrate Was treated With l-adarnantarnine. 
This solution stood at room temperature for 64 hours, then 
?ltered, and the solution Was Washed successively With 10% 
hydrochloric acid and saturated aqueous sodium chloride. 
After drying With MgSO4, it Was ?ltered and concentrated. 
The crude product Was eluted through 240 g of silica gel 
With 3:7 (acetone-dichlorornethane) to give 5.5 g of the 
above-titled product, rn.p. 323-324° C. 

EXAMPLE 14 

[0112] Synthesis of BenZtriaZol-1-yl-3-oxo-4-rnethyl-4 
aZa-5ot-androstan-17[3-carboxylate 
[0113] A suspension of 83.7 g of rnethyl-3-oxo-4-rnethyl 
4-aZa-5ot-androstane-17[3-carboxylate (See Rasrnusson, et 
al. J. Med. Chem 29, 2298-2315, 1986) Was hydrolyZed With 
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7% aqueous KOH in aqueous methanol, followed by an 
acidic Work up to give the corresponding 17[3-carboxylic 
acid. 

[0114] The acid Was readily converted into benZo-triaZyl 
1-yl-3-oxo-4 methyl-4-aZa-5ot-androstane 17[3carboxylate 
as described in Example 9. The activated ester (the benZo 
triaZoyl derivative) Was puri?ed on TLC (4 plates, 20 cm><20 
cm><20 cm><1000 pm silica gel) eluted With 4:96 (MeOH 
CHCl3). The isolated product Was Washed With ether to give 
the active ester m.pt. 198-200° C. With decomposition. 

EXAMPLE 15 

[0115] Synthesis of 17[3(N-1 adamantylcarbamoyl)-4-me 
thyl-4-aZa-5ot-androstan-3-one 

[0116] 100.0 mg of the 4-methyl-4-aZa-benZotriaZole 
derivative prepared as described in Example 14, Was dis 
solved in 20.0 ml CH2Cl2. To the clear solution Was added 
127 mg of 1-adamantamine. The reaction mixture Was 
stirred overnight at R.T./N2. 

[0117] Crystallization from EtOAc after ?ltering the solu 
tion through Te?on Acrodisc CR afforded 26.32 mg, m.pt. 
210-217° C. The product Was further puri?ed on 1.0 g silica 
gel column (EM silica gel) With 1:1 (acetone-hexane) as 
eluant to give after recrystalliZation 21.75 mg of White 
needles of the above-titled product, m.pt. 203-205° C. 

[0118] Anal. Calcd. for C3OH46N2O215H2O: C,73.58; 
H,9.68; N,5.62; 

[0119] Found: C,73.15; H,9.30; N,5.67. 

EXAMPLE 16 

[0120] Diastereomeric Synthesis of 17[3(N-exo-2-norbor 
nanyl-carbamoyl)-4-aZa-5ot-androst-1-en-3-one) 

[0121] 100.0 mg of the correspondong 4-H thiopyridyl 
ester of Example 10 (See Rasmusson et al. J. Med. Chem. 
Vol. 29, pp. 2298-2315 (1986), Was dissolved in 3.0 ml of 
dry THF under N2. To the clear solution Was added 477 pl 
of (1) racemic exo-2-aminonorbornane. AlloWed the reac 
tion to proceed for 16 hours at R.T./N2. The reaction mixture 
Was evaporated to dryness in vacuum. 

[0122] The residue Was dissolved in chloroform. The 
organic layer Was Washed With 2.5 N HCl acid (3 times); 3 
times With Water; 3 times With saturated NaCl solution, dried 
over MgSO4, ?ltered and evaporated to dryness in vacuum 
to afford 56.3 mg of a diastereomeric mixture. 

[0123] The crude product Was chromatographed on TLC 
(2 plates, 20 cm><20 cm><500 pm silica gel) eluted With 70:30 
(CHCl3:acetone) to yield 43.4 mg. of the above-titled prod 
uct. Recrystallization from EtOAc yielded 30 mg product, 
m.pt 245-245.9° C. 

[0124] NMR (CDCl3) con?rmed the above structure. 

[0125] FAB mass spectrum calcd. for C26H38O2N2: m/e 
411; Found: 411. 

[0126] Anal. Calcd. for C26H38O2N2H2O: C,72.82; 
H,9.40; N,6.58. 

[0127] Found: C,73.21; H,9.20; N,6.25. 
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EXAMPLE 17 

[0128] Synthesis of 173(N-1-adamantylmethylcarbam 
oyl)-4-aZa-5ot-androst-1-en-3-one 
[0129] 200.0 mg of the thiopyridyl aZa steroid, used in 
Example 16, Was suspended in 2.0 ml of dry THF. 

[0130] To the suspension Was added 400 pl of 1-aminom 
ethylene adamantane via syringe at R.T./N2. After several 
minutes, a yelloW clear solution resulted and after 1/2 hr., 
precipitation occurred. The reaction Was alloWed to proceed 
overnight/N2. Diluted With CH2Cl2, Washed With 10% 
NaOH, tWo times, then With H2O tWo times, folloWed by 
10% HCl (tWo times), H2O (tWo times), and ?nally tWo 
times With satd. NaCl solution. 

[0131] The organic layer Was dried over MgSO4, ?ltered, 
concentrated in vacuo to obtain the product, as shoWn by 
NMR, recrystalliZed from EtOAc, to yield 149.0 mg prod 
uct, m.pt 255-257° C. With decomposition. 

[0132] FAB Mass Spectrum, Calcd: m/e 464+1=465: 

[0133] Found 465. 

What is claimed is: 

1. Amethod of preventing prostatic carcinoma in humans, 
Who are asymptomatic for prostatic cancer, Which comprises 
of daily administering a therapeutically effective amount of 
a compound of the formula: 

Wherein: 

R1 is hydrogen, methyl or ethyl; 

R2 is a hydrocarbon radical selected from straight or 
branched chain alkyl, cycloalkyl, or aralkyl of from 
1-12 carbons or monocyclic aryl optionally containing 
1 or more loWer alkyl substituents of from 1-2 carbon 
atoms and/or 1 or more halogen (Cl, F or Br) substitu 
ents. 

R‘ is hydrogen or methyl; 

R“ is hydrogen or [3-methyl; 

R‘" is hydrogen, ot-methyl or [3-methyl. 
2. A method according to claim 1 Wherein: 

R1 is hydrogen or methyl; 

R2 is branched chain alkyl of from 4-8 carbon atoms; 

R‘, R“, R‘" are hydrogen. 
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3. A method according to claim 1 wherein the compounds 
are: 

17[3-(N-tert-butylcarb amoyl) -4-aZa-4-methyl-5ot- an 
drost-1 -en-3-one; 

17[3-(N-tert-butylcarb amoyl) -4-aZa-5ot-androst- 1 -en-3 
one; 

17[3-(N-isobutylcarb amoyl) -4-aZa-4-methyl-Sot-androst 
1 -en-3-one; 

17[3-(N-isobutylcarb amoyl) -4-aZa-5(X-androst- 1-en-3 
one; 

17[3-(N-tert-octylcarbamoyl)-4-aZa-4-methyl-5ot- androst 
1 -en-3-one; 

17[3-(N-tert-octylcarbamoyl)-4-aZa-5ot-androst- 1-en-3 
one; 

17[3-(N- 1 ,1 -diethylbutylcarbamoyl)-4-aZa-4-methyl-5ot 
androst- 1-en-3-one; 

17[3-(N- 1 ,1 -diethylbutylcarbamoyl)-4-aZa-5ot-androst- 1 
en-3-one; 

17[3-(N-tert-heXylcarb amoyl) -4-aZa-4-methyl-5ot-an 
drost-1 -en-3-one; 
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17[3-(N-tert-heXylcarb amoyl) -4-aZa-5ot-androst- 1 -en-3 
one; 

17[3-(N-2- adamantylcarb amoyl)-4- aza-Sot- androst-1 -en 
3-one, 

17[3-(N- 1-adamantylcarb amoyl)-4- aza-Sot- androst-1 -en 
3-one, 

17[3-(N-2-norbornylcarbamoyl)-4-aZa-5ot-androst-1-en 
3-one, 

17[3-(N-1-norbornylcarbamoyl)-4-aZa-5ot-androst-1-en 
3-one, 

4. A method according to claim 3 Wherein the compound 
is 17[3-(N-tertbutylcarbamoyl)-4-aZa-5ot-androst-1-en-3 
one. 

5. A method according to claim 4 Wherein the compound 
is systemically administered. 

6. A method according to claim 5 Wherein the compound 
is orally administered. 

7. A method according to claim 6 Wherein the compound 
is administered at a daily dosage of from 1 to 2,000 mg. 

8. A method according to claim 7 Wherein the compound 
is administered at a daily dosage of from 1 to 20 mg. 

* * * * * 


