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A PST RA Cr 

In1,lbiU, of Sc-redact.,. and entl-endrogenioity were studied In rats 
treated with various l-,zasteroids. The known inlilitor, N,N4iethyl-4-metIWl_ 
3-oco-4..z%-5 u-androstene-l7 l-carboxamlde (4-MA) served as a reference 
compoond, and analogs of this basic molecule Wert assayed. Enhancement of 
eotyie findmiltory potency was aelly, .e&, with S analogs., whereas reduotlosi 
In activity was noted with sijbgtitutuents 50th as An, e spirOtetraiw*OfureJl 
ring at C-i? or 4-dean groups. 

Many of the 4-uzasteroids had a much greater orel anti-androgenic effect 
Against testosterone propionate (rn) than dlhydrotesto.tercae propionate(THIN). 
This difference in activity versus the tue androgens Is believed to reflect tile 
necessity for TV to undergo reduction to OH? before becoming capaMe of 
stir.udatlng prostatic growth. lithibitlon of so-reduotasa by active compounds 

� 

prevented the co7eralon, thereby prodinlug an ritl-endrogenic effect. In this 
Mass, certaic 6 snalop of 4-MA, particularly those bearing a 1?B-(N-tert 
biltyIcarbarnoyl) grow, proved very effective ag.Irst TP but were relatively 
native verimm DHTP. 

INTRODUCItON 

The enzyme A4-3ketoaterold 5a-r.dnetaae has been found In the male am 

accasory glands of several specie (I). Among other actions, it cet.lyues the 

conversion of testosterone CT) to 5odibydrotestoatercne(OH?) in the rat (2.3). 

grant (4), and human (5). Dilwdrotesto.terone has been proposed as being the 

Active metaholite primarily respciible fox prostate growth 2), a view wIdth 

Is nçported by reçccts of hareased levels of OH? in the hyperplastic prostatas 

of men (6) and dog, (7). Also, a hereditary leek of 53-reductase Is sssoeIatM 

with very small prostate sIse In athilt men 8). Increased local ooncenfltioila 

of liffly have been noted In acne nigerIa (0.10), aM higher In vibo conversion 

rates of labeled T to So-reduced metabolites were obtained with skin from 

I*tste, as compared to ravm4 women 

STEROIDS 47/1 Janety 1080 (1-19) 
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Inlilbition of to-reduotase should lead toe reversal or amelioration of the 

disease states cited above. A searob for a chemical inhibitor of 5-reduotsse 

lacking the potential side effects of such Ithown &diibithrs as progesterone (13) 

or deoxycorticoaterone acetate (14) led to the discovery of 4-MA, 176-N,Ndi 

ethyl-4-methyl-3-oxo-4-02a-5c.-endroetane-17t-oatbofllTlide (15). The chemistry 

and kinetics of 4-MA and certain related oonipounth have been described In a 

series of papers Iron, these laboratories 16-20). The present report details 

resuHs obtained with various 4-azasterolds in in vivo assays for 5o-reduotase 

jithibitory and and -androgenic activities. Certain structure-activity relationships 

are noted and discued. 

EXPERIMENTAL 

� Determination of Sa-reduetsee Inhibition 
The used to determine the In viva irthibitfon 01 5o-reduots4 procedures 

in rat prostate were described previously irn brief, intact male rats 
weighing approximately 200-220 g were placed in groups of 3-4 unlmals cecIl. 
In the earlier assays, the rats were treated by subcutaneous Induction at 0 and 
30 h and sacrificed at 24 h. however, in the majority of the tests, they were 
treated only once, 4 It prior to their sacrifice by decapitation. The ventral 
prostate was removed and homogenized in buffer. In the earlier tests, the 
prostates were pooled by row before being homogenized, but In later assays 
they were homogenized Individually. Ethyl acetate was used to extract steroids 
from the homogenates, and the extracts were fractionated on a Sephadax L1120 
column to separate T and WIT. The respective fractions were subjected to 
radioimmunoassay (21) to determine their concentrations of T and WIT. Here 
again, a more detailed account of the lilA procedures used in Our laboratory 
has been reported (15). 

Antf-andr aay castrate rats) 
Immature male Crl:CD WO) E rats weighing about 50 g were entered 

Mean Char’S River Labs (Wilmington, MA). They were installed, and on the 
following day the 7-day experimental period was begun. Stimulated controls 
received a daily ac irmleetion of 0.1-0.25 ML cottonseed OR 05% ethanol) vehicle 
containing either 10 vg testosterone propionate Cfl) or 80 ug dlhydrotestotterolie 
propionate (DHTP). They were also given 0.254.5 mL of vehicle daily via an 
oral feeding needle. Treatment rats received either TP or DHTP by no injection � 

M add and, ition, were given a daily oral dose of we of the test 4-asasteroi. 
The snimS were sacrificed on the eighth day, and the ventral prostate was 
removed - weighed to the nearest inilugreni. 

Antl-andrn 
y 

(intact rats) 
latact male rats (Charles River) weighing about 200 g were used. They 

were doeed daily, for 14 days using an orl feeding neee. Vehicle controls 
received 1 ML cottonseed oil (5% ETCH) dattly per 250 g body, weight, while 
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treated rats received a 1-aMiterold at the dosage level of 30 mglcg/d.y. On 
the day after the last doae, the rats were eacrlflo.d, and the ventral prostate 
- imlnat nslan wrs nmond and i*JeO to The neaiast mIThgnTn. 

Table I. Names of the oompc4mds assayed for IldhibitOCY tad/or 
anti-androgenlo aetivity. 

Compound Fame 

1 
2 

a 

4 
5 

S 

12 
13 
’4 
IS 
10 
17 
I& 
19 
30 
21 
82 
23 
24 
25 
26 
27 
28 
29 

S31 
32 
33 
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RESULTh AND flCUtON 

The chemical atruotures of the sixty-one compounds uaed in these etudlea 

are shown in Tablea 2 and 3. The primary variatâops between time azasteroida 

holude whether the position Is seturated, wbether there is a methyl or 

a proton attached to the nitrogen more In the A-ring, and the nature of the 

C17 side chain. There are also aeveral A conipowit, two 4-deaza steroids, 

and S tew which pamem other grows. Pifty-s.ven of the twentxweb we 

tested to determine the effect of their nine administration on prostatie 

and fliT concentrations In intact, yowig adtdt male rats. Reuta obtained In 

Mom tests are also ’hown in Tables 2 and 3. 
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I ANTI-ANDROGENIC ACTIVITY OF 4 AZASTERODS 

Table 2. The structural Maracraerstico of various 4-azuteroith together with 
their subcutaneous La-rethiotase Inhibitory potencies; 5-!eduotm torlbition Is 
lndie.ted by treatillent-In&eed changes In the concentration of taatoteroae 
(T) and diliyotestosterone (DWT in the ventral prostate Of intact, young 
adult wale rate. 

I _ 
(a) Rasurn of essays in which the prostates were pooled by gri9 for an*ngen 
delarminniton.

 
Groups of 3-s rats were teate6 at ft and 20 b and ssrinoe 

at 24 h. 

Prostetle .,I*ogetl 
Total oonentratiom AS 

Sttstltuents dose % of eontrol 
CoffiDoLjnd 111 ft7 Uther (,u T ART 

C}i 8C0N(C2H5}9 20 600 25* 

-II CON(C2H5)2 20 Soo 31 

39 -H $.0O2CH3 20 281 94 

42 H a-co2x 20 145 113 

41 -C}i 1C01uC2H5)2
 

65 20 548 82 

59 All -OCOCHa 
4-homo 20 225 119 

80 C1R 6-ca2cE 
A 

4-41ean- It 270 20 

61 C2N SCONIC2H5)2 4-den3e- As20 173 72 

(b) Results from tests in which ajidrogon detenninatlona were made wholf 
prostates pooled by group from groups Of 3 rats treated 4 b pilot to "critics. 

1-CX CON(C H 
2 5 2 1 332" 47" 

41 CR3 0-011 1 tea 51 
CH3 B-COCH 1 502 60 
-II 8C0CH3 10 225 40 

rs CE 9-Oil bunt 
46 -en3 F.Off 45 

10 
io 

240 
992 

53 
ISO 

is -OOCH 
U cR n_c,cçcit2o-e 5 

10 
a 

138 
122 

97 
Is 

49 -H °CH2CH2C}120_5 10 191 77 

� Average of S assays. 
" Average of I essays, 
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The androgen ooneenfrston data shown in Table 2(a) end 2(b) were compiled 

usl’g prostates which had bet, pooled by eçerimenta1 grc’ip before being 

honiagenised and extracted. Statistleal analysis of these results Was ’lot fascicle 

since pooling; or the prostates meant that there was only, one replicate for each 

groop. Therefore, the androgen concenfratsa are shown merely as a percentage 

of the vehicle-treated coatroL value& 

The results presented In Table 2(a) were obtained with rats which had 

been treated at 0 and 
w 

h end sacrificed at 24 h. Two of the eight compounds 

tested In this manlier reduced OHT coneentretion very effectively and increased 

that of T. These were compound, 1 4-MA) well 2. They differed only In that 

1 possessed a 4-NC!!3 groI, where., 2 hod a 4-NH. Cojnpoimd 41, whIch was 

ioent%eth to I except Il, being unsaturated at Ci, showed little abfllty to 
� 

reduce the DHT concentration. This congested that the A modificetict, reduced 

t-,edctase irib%iig potency. 

4Cyano A4-steroids 60 and 81 were Inactive although the ll-chol of 61 

.s the &ttw on, in tI’e active terIlCMntI Ud 2 That tntoattd a partUSISM 

A-vint configuration was necessary for activity. However, 39 and 40 have 

A-rjns identieal to that of 2, and they were not active, so It awared that 

both the A and D rings have to have essential determinants for Irthibitory 

potency Compound 59, with an A-homo ring, also failed to reduce the ONT 

concentratloci. These Initial results Indicated that maximal activity was Was 

with compounds having a 4-aza-5@-androst.rr3-tne configuration of the A-eing 

and a 110 -Na-dieth1earba,noyl group on the fl-rthg 

The second group of "zootemad, tested yielded the reeiiits shown in 
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Table 2(b), Each co’opo,aid was given as a single mention 411 before sacrifice. 

Androger, determinations were again done on prostate, pooled by gioup before 

being proceed. Coinpoind I was highly active even at a much lower dose 

than that previously used. Courommels 42, a DEPT analog, and 43, which is 

chronically related to progesterone, showed good activity A reduction in 

activity, egain, was noted with the presence of the I grol. Thin was well 

mustratad by comparison of the With activity of 42 and 43 with the low potency 

of their? coimtexp.rts 45 and 47, respectively. Compounds 43 and 49, bearthg 

304lro substituents, were essantisity hiactive. 

The compounds listed In Table 3 were assayed wlig animals which were 

treated 4 h prior to sacrifice. Froatatic concentrations of T end DET were 

� determined for each individual at, and this allowed difference, between control 

eM treatmat groups to he withyzed br statistical sigialicence by flealis of 

Student’s t-t�tt. 

The values shown for i indicate it is a relatively goed Inhibitor of 

So-redocttse. Good lthlbltlon was also obtained with 8, P, 15, 16, 19, NO, and 

53, all of which had an A -ring identical to that of .- They did exhibit a 

number of variations of the fl-ring side chain, and this further emphasised the 

fact that niofloattons in this region do not necc.riy lead to a has In 

activity. Siinl]arly, some alterations of the A-ring are also possible. For 

i5taLee, w,nM I oomic.m113, 4, 13, L8, 2, 22, P, 27, 23, 2, fl, 32, 

33, *4, 36, and 37) showed very good irg,ibitoty potency as did 8, j. !!. and 

57 which had various other modifications. The difference In activity between 

S57 - 58 Is interesting since they Are similar except that 57 Is a 4-ethyl, 

while 50 is a 4-acety] eompoan& 



T.ble 3. Stnxetural ChneWMtlm and acute sibelitneous 5Q-rejetsse lalhlbitory potenoies of 4-azaste.oj. IiThjbitc.y 
aetivjty a indicated by treatioeuit-Induoed eliajiges It’ tile cojjaeniratiô.is of tatostereu’e IT) mjd dihydrotestesterone 
(our) In th, ventral prestate of ntaet, yoifl adult male rsts. 

4 _ 
Androgat oncentrstion 

Sittituent. floj ng/200 mg tissue –SEM 
Compound 

a,, Other PTI N T P DaT P 

Coafrol - 6 0.231 0.03 1.3? – 0.16 
8-CO,ftCU) I 0 0.10 – 0.08 ’ 1.06 – 0.01 

Control - 3 0.26–0.03 1.511 0.00 
1 3 3 0.73–0.17 � 0.9– 0.16 * 
I -CH 3 -COH(C H) 31 

3 3 0.49–0.08 0.79–013 
3 3 0.20–0.04 1.10 – 0.16 

Conbol - 4 0.11 – 0.01 1.50 – 0.11 
-14 B-COIUC H) 1 3 1.00*0.16 * 0.43– 0.03 

20 -41 -CONti2 5
 0.5 8 0.31–0.10 � 1a1– 0.07 

-Ii -COxqH2M5
 

At 0.5 3 0.74 – 0.13 � 0.64 0.02 

ConoI - 4 0.34 – 0.66 3.3$ – 0.33 
-OH 8COt4(C H ) 25-fluo 3 4 0.50 – IN �’ 1.041 0.20 2 52 31; 

3 3 4 1.33–0.13 fl 0.6$–GAL 5* 

Calixol - 3 0.22- 0.01 1.9 – 0.42 
7 -Ci! 0 -CONIC fl-home 6 3 1.02. 0.06 * 0.63 – 0.17 
Of c2a5 6_coN(c:H2 10 4 1.10 – 0.23 � 0.3$ – 0.03 " 

(cetiraed3 
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0’ 
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01 
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c 
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fl 

p m -p.-- 

0 00 0 2 
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III  

0, 
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b"I ii aII I DI -. 
C .4 0 c U 



CoiifroI 
20 

a 

Coftfrol 
2! 
St 

Cc.ifroI 
22 

Co 
24 

to 
Confro! 

27 
IT 

30 
32 

Co 
33 

n 

-CH 
-II 

8-COCE(CH c a 
0-CO 2 PYIiOi? 

-CI1 a-CO (2 pyrro!) 
-M 0-CO 12 pyrrol) 

-Can 
CH3 

0-CU(CH )CH OH 
M3C4 C(C2? 5)2 

CM3 OOH 

H OOH 

0.CH(CH )cO NO 
0-OB(C}i)CO2Na 

CR(GH3)CONt 

-COWH 
B-COHH2H5 

3-00NHC(CH3)3 

0 <ONHC(CH3)3 

. 

Table S (Continued) 

A! 

A’ 

i 
Al S 
A’ 5 

A1 S 

0.03 
0.10 
0.30 

Al 0.03 
0.10 

0.10 – 0.03 1.77 – 0.22 
0.50 – 0.00 ** 0.96 – 0.19 
0.49-0.16 * 0.47’0.10 ** 
0.20-0.03 1.14’0.18 
0.54-0.10 * 0.54 – 0.00 

0.27 "As 2.08 – 0.14 
OS? 10.03 -. L98 – 0.tO 
0.88 – 0.47 * 1.77 – 0.17 

0.24 – 0.07 0.75 – HAS 
0.241 Qua 0.19– 0.02 * 

0.17 – 0.07 2.22 – 0.35 
0.76 – 0.11 * 1.59 – 0.31 

0.11. 0.01 058 – 0.26 
1.00 * 0.13 ** 0.15 t 0.05 
0.40- 0.03 *S* 0.19 – 0.03 
0.40 – 0.11 * 0.13 10-01 

0.17. 0.08 ItT – 0.37 
0.17’ 0.05 2.14– 0.52 
0.31 – 0.11 0.34’ 0.02 ** 

0.13. 0.03 2.20–0.22 
0.54 – 0.12 � 2.13 t 0.30 
0.51 – 0.05 �** 1.15’ 9.34 
0.69 – 0.08 ** 0.70 – 0.15 � 

0.08– 0.13 " 0.61 – 0.02 " 

143-0.11 *** 0.47 – 0.07 ** 

(conlinued) 

= 

3 
0 

IL! 
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AfltI-su*ogen ssayS utiIizin osatTete, androgen-treated immature riinle rats 

were oonduicted with thfrty-.ght eoinpounds. The ttest for statistieal 

sigTllfaoanae was used to compare cl4 from TP- or DHTP-stlmtjlated eontzo]s 

ugainst those from treatment groups. The results are shown In Table 4. 

Table 4. Enact of oral adminfr&tfon of 4-aaater4ds on testosterone 
Proptonate 

erpI 

or drot�stosteroue propionate (DU) Wroed growtb of 
the ventral prostate (VP) or iminsnum, castlate male raU. 

Dnlly dose vp weIts nfl SEMI 
Communal() N TP ft TP 

TP 0.01 7 39–4 - - 
DHTP 0.02 - - 7 31–1 

7 32–3 7 33–2 
0.6 7 29–2 7 37–2* 
1.0 7 27 121 7 33–3 

. 5.4 7 t9–2* 7 26–2 

a 

0.2 7 31–3 7 36–3 
0.6 7 29–2 7 36–2 
1.0 7 30– 11 7 30–2* 
5.4 7 23–21C 7 54–2 

TP 0.01 10 40–3 -- 
DHTP 0.02 - - 9 43–2 

0.1 6 55–4 8 45–3 
0.5 0 30–3S 6 4213 
2.5 6 17. 2*** 0 4U3 

4 0.1 6 31–3 6 47–1 
0.5 6 30–3* 6 5013* 
2.5 6 22–31* 0 45–4 

29 0.1 6 28–34 0 53–2*4 
0.5 5 25–2* 0 43–3 
2.5 0 111 2... 0 39–2 

30 0.1 6 4213 6 45–3 
4.5 S 

not 

al S 
2.5 6 24– 44* 5 34– 2 

. 31 0.1 5 24–11* 6 47–3 
0.5 6 27- 20* 5 42–4 
2.5 6 n–5sI* 6 43 

32 0.1 5 264 6 472 
0.5 0 28–3* 6 44–2 
25 6 22– 1... 0 4045 

(continued) 
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Table 4 COjitirwedi 

TP 0.01 a 34–4 - - 
DHTP 0.02 - - 8 38–3 

05 6 39–7 6 40–2 
1.5 6 20–2 0 34–3 
4,5 5 33–3 S 31–2 

.2 0.5 6 28–3 5 30–3 
1.5 8 20 ’30 8 22–4 
4.5 8 16 –?* 0 21 –3* 

TP 0.01 8 55–4 - - 
DHTP 0.02 - - B S –5 

0.5 B 42–5 8 47–4 
1.5 6 40–6 B 33 –4* 
4,5 0 33 –5*S 6 39–4 

. A! 0.5 6 45–3 6 40–3 
1.5 6 8 42–4 
4.5 B 35–2 8 36–5 

TP 0.01 6 20–3 - 
IJHTP 0.02 - - 0 24–2 

0.5 8 34–2 6 83–3 
1.5 6 18–3 6 29–3 
4.5 6 15 i 20 6 22–4 

19 0.5 5 16–3 6 24–3 
1.5 0 18–3 6 28–8 
4,5 0 14 11" 0 11–1* 

TP 0.01 5 41–3 - 
URT? v.02 - - 40-

 
–2 

0,2 8 38–2 S 38–3 
0.6 8 33–3 6 
1.6 - 
5.4 

8 33–2* 
8 22–0*** 

0 
8 

28–3 
31–3 - 

(eontârmed) 
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Tome 4 ContirKied) 

TP 0.01 0 43–2 - - 
DMTP 0.02 - - B 49–2 

tO 0.6 6 42–3 B 43–5 
1.5 6 34–3# 6 45–5 

4.5 6 244 6 3614* 

35 0.5 9 46–2 6 44–4 
15 0 37–3 6 41–5 
4.5 6 37–1* 0 46–4 

TP 0.01 7 3912 - 
DHTP 0.02 - - 7 41–3 

11 OS 7 40–2 7 37–2 
0.6 7 36–2 7 37–2 
15 7 20–2*** 7 39–3 
5.4 7 17–24" 7 20 2**’ 

TI’ 0.01 8 36–2 - - 
flWlV 0&2 - - S 31–2 

12  0.2 6 37–4 a 36–2 
0.6 8 3–2 7 33–8 

1.6 6 25–3 S 30–2* 

5.4 8 81–3*" a 37–4 

IT 1S1 6 4i2 - - 
DaT? 0.02 - - 8 30–2 

13 0.5 6 23–4 6 37–4 
1.5 5 15fl 5 at t3 
4.5 5 14–3*4m 5 39–3 

72 0.01 6 382 - - 
DMTP 0.02 - - 6 45–3 

14 0.1 6 43–3 5 43–5 

a 

0.5 6 37–3 6 44–3 
2.5 6 28–34* B 45–3 

15 0.1 6 41–2 6 503 
0.5 9 41–2 6 49–3 

2.5 6 31–2* 0 43–4 

(continued) 
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Table 4 (Continued) 

TP 0.01 6 44–2 - - 
DHTP 0.03 - - 6 49–2 

10 0.1 B 54- 211 6 50*! 
0.5 6 45–4 0 48–2 
2.5 0 40–7 6 31–5 

TP 0.01 6 42–3 - - 
DHTP 0.03 - - 6 46–3 

18 0.5 6 26–3** 6 41–3 
1.5 6 23–4 38–6 
4.5 6 23 411 6 47–3 

22 0.5 6 44–4 6 51–3 
1.5 0 47–3 6 49–2 
4.5 B 50–5 6 54–3 

. 

TV 0.01 6 44–2 - - - - 
B 40B 

a 

0.1 6 32–2’ 6 41–3 
0.5 6 29131*� 6 39–2 
2.5 8 26–2"* 0 41–4 

N  0.1 6 35–4 6 36–2 
0.5 5 32–2s* 6 40*2 
2.5 6 20–2  6 38–4 

27 
- 

04 6 33–3* 6 42–1 
015 5 27–2*** 0 43–3 
2,5 B 24–2�’ 5 44–4 

28 01 6 263’ 6 36–3 
0,9 5 24–2"* 6 52–3 
8.5 6 24–2* 6 46–4 

36 
- 

0.1 6 34–3S I 41–2 
0.5 6 35–2� 6 46–5 
2.5 0 26–4" fi 39–3 

31 0.1 6 31–See 6 3–4 
0.5 0 29–3 6 48–5 
2.5 6 24 13... 6 43–2 

ontinuw9 
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Table 4 (Continued) 

TP 0.01 10 48–3 - - 
0.03 10 48–3 

21 0.1 7 46–3 7 47 12 
0.5 7 34–2S� 7 42–3 
2.5 7 2S–3" 7 51–3 

25 0.1 7 38–3 7 43–4 
0.5 7 35 13’ 7 52–3 
2.5 7 26–9" 7 43–4 

1? 0.01 6 48–4 - - 
DHTP 002 

- 8 49–2 

U.S23  8 42–3 6 48–3 
1.5 6 41–5 9 36–2" 
4.5 6 33–1" 6 37–3" 

24 
- 

0.5 6 35–5 6 45–3 
L5 6 25–3’ 6 41–3 
4.5 6 20–3" 6 39–3 

TP 0.01 6 41–2 - 
0.61 - - S 43–3 

33 0.1 6 34–3 6 50–4 
0.5 6 23–3" 6 45–4 
2.5 6 19–3"’ 6 40–4 

34 0.1 B 23–3"’ 6 43–2 
0.5 0 26–1"’ 6 40–3 
2.5 6 20–35*’ 6 46–2 

TP 0.01 6 49–4 - - 
DHT? 0.02 - - 6 41–2 

3% 6.2 S 44  S 49–2* 
0.6 6 41135 6 38–3 
1.9 6 30–45 6 39–3 
5.4 6 30–1*55 6 38–3 

P < 0.05; St 
p < 0.01 "S P 0.001. 

Those tests ptovâded more quantitative resent; thea did the octite studio., in 

TP-tr.at,d rats, tiet eofllpoimd ,dm!tistrat2on mliy caused a severe, dtae-

related reajotion in ventral prostate weigtit. in eontraat1 few of these atereith 
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W a major effect on the prostate weight of animals treated with DHTP. Here 

again, these results are believed to be due chiefly to inhibition of 5a-reduetue. 

The data obtained are consistent with OFF being the active androgen at the 

cellular level in the prostate. The 4-azasterolds, being for the most part potent 

Sa -re.loetese irthibitors, attenuated the conversion of TP to DHT and thill 

limited the amount of DEPT available to the prostate- COMIcSInds which reduced 

prostate growth in both TP-and DHTP-treated rats probably did so by interfering 

with an*ogen receptor binding or androgen transport as well as by irthibaing 

S-reduct.se. That statement Is based on the assumption that the androgeiiic 

active of DHT should not be influenced by the presence of a pwe 5o-reduetase 

Inhibitor and the knowledge that certain of these 4-azasteroids compete with 

� 
DX? for binding adems on the prostatie androgen receptor 23). Compounds that 

Significantly reduced prostate growth In TP- and also DHTP-Weated animals 

incLuded i, 8, 9, 10, U, 19, 23, and 90. Those which caused a significant 

Inhibition of TP-induced prostate growth yet which showed little tendency to 

impede prostate growth in 0RTPeated rats neludedt 1, ?. !’ i, 7, fl 

14, 15, 17, 19,20,31,24,25, 26, V, 21,21,31, 32,33,34,35, 19, 27, and 

U. Compounds 5, 16. and 32 did not exhibit antI-enogesiic activity verSi 

either TP or DaT? 

Six of now uasteroids. 41 18, 31, 32, 33, and 34, showed good activity 

M the aotte essay and were also highly active against TP, but not DH’FP, in 

the castrate rat anti-androgen assay. It is of Interest that each of the six Is 

a a eonwound. Although this siiggesb that mnatiratlon at the position 

W associated with good specificity Insofar as Screductase Smibithig propeartles 

are concerned, the evidence Is not wholly ooneItive. For example, 30, a I 

sterold,exhiblted good snti-nndrogaoleity against TF and 011FF yet showed little 

or no ability to reduce prostatlo DHT In the acute Sneductaae inhibition assay. 
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The results of the single chronic test carried out vdth intact young adult 

male rats are chosen in Table S. 

Table S. Effect 0f 14 days oral treatment with 4-azasteroids On sex aceory 
gland weights of intact, yowig adult 200 gI male rats. 

O’RSIl wewits  
COThPOILda No. rats Ventral prostate Seminal asides 

7 343 – 21 448 – 24 
7 240 – 9* 337 – 191* 

2 7 252 t21** 342 –27� 
7 In – r" 24 – 2Z*" 
5 203 – 291, 322 – 16’ 

11 7 253–12** 324–26** 
13 7 200 – 15’� 265 – 7* 
16 7 2?S–28 410–27 

7 172 – 11" 243 – Mile’s 

P 10.05; CC P< 0.011 �*. P < 0.001. 

a The dosage level for alt compounds was SO ingilcg/day. 

Confros received I nL eottoiuead othrOR (95:5) vehicle per 250 9 body 
weight per day. 

Each of the eight compounds, with the eketptioo of 16, calmed a significant 

decrease in the weight of the antral pros*ate and seminal insides relative to 

vehicle-treated controls. Body weights were Pot affected. The decreases in 

sex accessory gland weights are thought to have resifited from inhibition of 

Sa-Leductase, since several of the eight compoonds were tested in the perablotlo 

rat model and they felled to suppress gonadotropin relee. (unpublIshed). Seven 

of the eight steroids had been shown to reduce vei,trSl prostate weight Increases 

� 
in TP-treated constants rats. Sore an, omy 16 failed to exert an anti-

androgenic effect egainar W. It would appear that the results obtained with 

these eight aenpounds In the two types of enti-androgen way are closely 

paralleL 
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ef-Azagteroids: Structure-Activity Relationships for Inhibition of 5a-Reductase and 

of Androgen Receptor Binding 

Onzy H. Rasniuon," Glenn F. P.eyoolds,t Nathan G. Steinberg.t Edward Weiton,t flood F. PIte,t Tdoming Lieng,’ 
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Lratoes. Rehwy, New Jersey O765. Reeeied FIb,,,nc 0, 3986 

eblary,e The 4-azaet.roids de,abed in - paper 
were all prepsrsd from 3-keioa4 preameors 2 by the stpe 
of oxida&e cleavage to give eeco acids 3, rIng closure with 
an, approprista amine at1ilJi tanperatuum to give - come 
laota’na 44, ad then hydrogenation over a platinum 
caialyet to selectively afford the a-4-aasierolda 9-I1 
(Scheme I; lee the E,porimentth Section, preparatIon of 
99, and ref 8 for appiloehie It and Re). In the case of the 
hydrazide To catalytic hydrcqenatloo led to extenaive 
hydrogenolysis of the nitognn nitrogen bond. The 46 

double bond of on compound could he reduced with no- - 
dium cyanoborohythide in formic acid but only with con-
comiteet formylation of the amino group to give 12x. 
Similar borohydride reduction of compounds of tea 4 

(I) Glo,,,e. It, S.; Wilie1n, 3. D. J. SIll. Endrcthwl, MCM& ISSL 
U. M. 

2) Saran, C. W.; CitteraLi, 3. F. Soean. {W&th.gtoe, OC.. 
1883-) 1951,211. LS. 
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I9*t  M. I. 
III Marl. R.; Kanam, N, In Hrrmc.,e Aataor,.11o; Agnra&. M. K.  

Sd.; Walthe deG,vyter: New V,rk, 1982; p 247. 
(&) Nana,ca. F. Jr. 1. Med. So IS82,151. 81. 
(7) Ip ac,-Mcoteley. 3.; P.t*teon, K H. A:. .1. Med. 197O El, 

251. 
(8) Paspuueecn, C. H.; Riy.inlde, C. F.; once, t; JoSsr. K B.; 

Primla, R. L; Bw,ss. C.; Brooks, 3Rd. Med. then. 934 
27, 1500, 

(t) Liren, T,; Ramuee,n. C. H.; Brands, a. s. .L Steroid Biothen. 
981.19.an, 

(’C) Liar5. T.; CaicierL. M. A.; Cheue6, & H.; Re,moidi. C. F. 
n..i.ce. G, Me BecoarnmM W&tie,on) I *36, £17,571. 

(II) than. t; HILO, C. a; Cheoag A. M.; Ittyarlde, Q. r.; Rn. 
nosean G. II. J. DiaL Ch,. 1984, 259784  

(22) Bellies, P. 34 Edrase, C. K; ?eoLai. H. 3. E,doeri,.&agy 
(&ftinsrel 1711. 124. 61 

In Be,tice. ?. J. Etlin. C. F.; Kerivel.i. He 3.3. DIn. Chea. 
984,252.107. 

14) LIars. 1’.; HeLls, C. E. Onion, S.; Rcaioe, C. he  Chw4 
A. EMoctLeattfl (B.Itin) no. 12  100 

(15) Herkevlts, GD.; Bream T. a.; Migeon, C. 3. .1. .4n&sI. 884, 
6,171. 

(li) Xadobea, N.; Kane,J. P.; Murphy, C. F.; Sandberg A. A. 
Scm Dci. 994, 44, 047. 
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S the me I 

no 

R 

ARM 

p.Ctth 
jtPI.SOAC C0+.I 

Scheme II 

nor 

LO L 

I. LflA;C&bSO; a 

t4CaS.S Css 

Tebi. L In VIC Aoiffs of Sb.flWted dra.4an-3-ona 

� ’7 

otbar ret Ca/lCioI0  10,, 10M lOsa 10 
39 >’I0 on 

A. 39 150 0-32 
39 arm 

A’ 29 6,40 
39 0-IS 

A’ 39 61 14 630 
A’ 19 44 49 14 
A5 6 44 76 34 
A’, 4-tN am 2-9 130 

II o1w At 
4. 33 310 89 
&, 19-net 33 150 tO 
M, 4-ON is 
A, 6.CHs 40 >160 16 1.2 

and 5 reaWted he double-bond asturstion but gave an an thaying chlo,theniene (Scheme ID, ’This resotion proa.ds 
desinbie mixture of 6w end 50 houses. well (>30% 3deld) when the side chain at 0.17 a an alde, 

Because of the enhanced in 4w activity olseveral of ester, ketone, ert-butyldimethylsiloxane. or epirotetza. 
the -azast.roids5 a number of theta cottirst wete iiydrohnn to give the corresponding urteatwated lacttiis 
prepared (see Table IV). The preferred method for 13. This reatsnt was wssathf.ctory thprspare S’ deny 
preparation of &-szssteroide wn the ,ekr.inlo anhydride atives of 4-ally], S, or 17-carboxy 4-aznsteroids, Meth-- 
dehydyogenation" of the usisubatituted lactaniag in ne ylation of compounds II with methyl iodide and sodium 

hydride in DM1 provided a SSiold approach to the 

(19) Brooks J. B.; Eennc, C (Soon, W Olitinsa, D. , I. ; siasteroids II, including those containing a secondary 
It; Malatens P. F.; Pthoka, It U; Reomolds, a F:%=,, amide at the 017 side chain Alternately, the 1.2-double 
.o, ax. ha.eate W. Y) INC 9 N bond could he incorporated in the 4-methyl compounds 

(20) B.sk. T- C j. O,g. chn. 1965, 46, 1442. 10 by pyTolysis of 2-phsnyIauIThi4 intermediates generated 
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Tth11 A. In Vftto AbobIIao or 

rod 
na,B, 

- 

,uhstit’..ot* 

rot 
bijmso So&Ro 
’401140 ox 

in vIao bleectioty 

r30 5b,R, 
ICe. 10. II 

?M eplor 
’40, 10 M 

0* II $.OH 4’ 20 93 
Ion CHI 01014 6 >60 15 Is 

3d H 0-O0OH, S S 6600 
Nd CII, .COCH, 6 87 3 II 
60 H P,MOHCB, >600 4.5 ISO 

lot CHI A-CHOHOlI, 42 I? IS 7.4 
Io CE, .0H. AI S >500 0.76 100 
let CM, 4-CH{CH,}CH,OM S 66 0.26 83 
ft N -0O3K 2.5 110000 

IQ CII, 0-0O3Na S 92 8.7 910 
9k H -0O3CH, 42 

lob CII, 6-00,013, VT 5’fiI 12 
SI H .00O1, 150 >11000 

IN CH. yCCIbRI 6 1.7 44 
101 CM, -coNacE, 26 1.6 110 

10k Cli, a-CONHC,H, 2 IA 0.2 110 
101 CM, -CONMCMCH,I, 4.0 
all H 3-CONHC(CH,)0 LI 0,63 110000 

Elm CM, .00NHC{CH,I, I   0530 63 
10 CM, s.CONH4CHaca, 2.4 15 

H o.00]4HICathCM, 2.4 0.013 580 
00 CII, 3.CONH{CHoI,CN, 5 4.9 0.081 II 
Sp H $-CONMC(CH.),CM,C(CNs), 0.60 
Op CH I-CONH0ICHO,CM,C(CM,), 0.02 

lO CE, 5.00N110,r$,, (oleyn 25 2 1700 
br CE, -00NHOIi,CH,0H >68.5 2.3 170 
lOs OH, a C0NHCCH,Ia1O0H 2 94 
Al,OH, CONI3OH2CoN(C,I1,), II 
low CM, 0-00bINCH,CHICcHà.  80 0.40 79 

Ba II a.CoNIc,na, A 1.2 4.1 >10000 
Ia. Cli; .00NICMn, A I 1.1 Nab 

BY H $_OONU.CIHT)2 1.3 1.1 >IoQ 
ICY CI 0-OON{i.00M0), A an 0.25 1450 
leo CA, .00N{o-C,Hj,}, 1121 8.3 Cobb 

baa CM, 0C0N{CM0)CM,CH,OH 
W  OH, -00N{C2Ha,O 9.6 2.1 1(50 
bay OH, ACHCOICIM, 8 29 0.66 &6 
bead OH, CHoC0N(Co8Io), 5 2 0.19 65 
be.! Cli, CHCON(C,H,), S is 0.25 93 
Ink H 0.CH(CH,100;Na 9.2 >10000 

lkh OH, $-CHCCH)CO3Na 6 6 0.17 40% 
31.1 CH, .CB6CH,)C0iCH, 143 96 
lou  CA, CHlCM,lCON{C,Holo 6 390 0.3 4600 
Oak CHI 3.OEICH,){CE0,CO3Na S 56 0.83 216)1 
ANN CA, fl-CBCb3,){CH,),C0N(O,flflo A 27 0.34 48 

lOn CE, 0.CH(011,)CN >62 0.15 33 
lose CH, A-CA 
leap Cli, 0-(2-aoany) II 
IOnq CII, 0.(4,4-diothyl-2-o;l00lLnyl) 115 
Sot H eCHACFNCHb),o A 733 013 260 

ANI, OH, e-Cl1,CH,CHaS A 144 1.7 14 
lIst 0,73, &,(312C]12CH’O-O A Ill 1350 
lOIS CII, oCH,CH,C0,4 >6 4 AS 
pat a A.COCH,CII(CHa. 4.2 >10000 

boat Cli, COCH,CH(CH.J, 2.7 
9.10 H 9-00C2I(CH,)0,H, 4.0 0.12 >06)100 

Ia.. Cli, L1.CCCM(C1l,IC,M, >1. <6 0.19 42 
Saw H �C0{3pyrrolyl) 500 

IN, CII, -00{I-prooI0) 3.0 59 

lot, Cli, 6-000EN; 46 <6 83 
lOot 011, B.NHCOCII, 8 >26) 21 140 
IN, Cli, o-NH000M, 8 >500 5.3 44100 

in two stop05 u deayribed presouslya or by reaoon of the bond of 141t wa. ,alethvely hydrogenatad in ths preoence 
snolate of 10 odth ueOI benlSnasulftnate. 714 double of s Pd/C eatalyst. 
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T,11 ,111. Ifl Vitro  Amilaill of An.lcg,,e. of 4-MA ace 

52 Ct3,00 p1I0 
I2 HCCNH >0 40 *1000 

79 H call >725 >100 A1000 
23 054, Ia-SN *150 *100 *1000 
24 C54 leCH 7 �8 tACO 
Na OR, 23.tli, 0 1.6 tO Ito 
25 CH Ia.OK, 1.3 2.0 370 
SI CM, Ie.O A 23 71 
2* OR, -car .1 60 92 CM, .w4 A � Is 
31 CH, ze.00H, an >7000 
3* oR. vocii, II >1000 
Al CM, 2-(0CMo, 23 
AS CH, 3-0 8 34 5000 
A, CH 3NOH A 10 54 
37 

. 

H A.hemo 5.5 >1000 
38 CH A.homo >20 64 
48 H fl-home 5.4 
49 CR. fl-home IL Ito 
54 CR. 2. 44 23 60 
55 CII, 2.exs 25 20 370 

Ill 
code COX 

0-çà 

tI0.l5.Into 

21) Yolmnall. P1 Luitanherger, P.; D.utzevaua, M. Stercds 
230! 35,305 

(Ifi Aoki, M.  8.1st.. S.; TaM, H.1 Mukalyan., t Butt Chtn,. 
SIr. Jpn. 1171,47; 1717. 

VI). 
Party attempts to react the &-azastaroid It sth dl-- 

methyl000ulfonivrn methylide DMSM) resulted in no 
Room. To enhance the reactivity of the Ipoeltion of 
the ALOZS.teroid ,ysterc to Michael copeaddition,, the 
2,2bis(phenylthio) derivative IS wee oxidized to the 

(33) NiroI.eu, K. C.; CIsroon, I). A.; ?apeJ,atji, fl P. T�trnht 
*0,) Let!. 1231, 22, 4547. 

(24) OhS. 8.1 OkEmat3 M. Tet.hd,o,’ LSt. 1911, It 324& 
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pheny}suWmyl eompaond tO (Scheme VII). This mstsrial 
rsscted sioothJy in refluxing ethsnolic ’odium cyanide 
to Are the l-cysno-’-azuIsoid21, At room  

caturatod cyex,o compound (22) was obtsined from this 
reactkn. Reney nickel duu]Iuxlzatioo of 23 gvs the to, 

sno cpeund 23. The .dflnyl compoimd 19 a mixture 
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Aterod .hurnal 0/ MethcI iemthtry. 16, Vo& 29, Na 11 3O3 

Seben. VIII a doublet 11 = I 114 at OR ppm 
CHI 0 The A-htno utaroi4a 37 and Me were prepared by the 

____ root. shom &hemeLX. B.caus of the taxheaoyleide 

o–1 chain, the hydrohoraon 5UP was carried out - the 
ehernirally more selective reagent borene-rfiethyl sulfide 

CH. 01� comples. AlthouKh the ainide was unreective with this 
reagent th, a to $selecthity in the hydration of the 

Im low, d it WM neceth eqisbrath the 
.!0. -. keton. roixtore obtained n the osidation ot 34 to opt4mizW 

MHOIR 

1.3 3d 
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Table TV. I,, Vio AthitF of U..tu!atad 4-Aa,wrodda 

1, to blo.ctivfty 
.t43.t,tuern. 

hom,n 5a’R It Se-R: rat ?eceptor: 
at. Et

 
R. tjaftatioe 10110g let IC. I0 M IC,, I0 M 

la H D61 A’ 100 17 
14� CHI ft 031 A’ on 0.14 
3k H PCOOCHI A’ to 321 
4k CX, ACO,CH, At 1130 LI 
131 H �CONH2 A’ as >IsYJ 
141 031, UCONHI A’ >350 15 

13k H p.COffCsli, A 15 >1000 
14k OH, 0.001BC,H, A IN 
I4 OH, �CR{OH,},CH4 A’ >6 34 

line H COXHC(CHm A. 0.55 0.34 >10000 
14m CH .00NHGlOHa, A’ 80 II IS 
lIp H .00NHC{OL)1CH,C(CH,), 1.2 ,,t0000 

C1 -COiCCBtClC1is), A’ 3.0 
tIc H �CON(C.He), A’ LI 14 >10000 
14f CHI CON(C,I, A1 22 n 41 
fly H .COM(i-C,H), A’ In 7.9 l$0O 
10 CHI O.CONU-Cal1,3 A. 10 43 not 

Ifle H PC0313-pyTldinyI) A. tO >1000 
I 4b OH, $-CC)S(2-pyridioyl) A. >110 10 

. 130 H �OIECH,)CO2CH, A1 30 >10000 
14.1 OH, �OB{CI1,)CO3CH, A’ IN 27 

Isah H -OH(OH,)CO3N, A’ 4.5 >10000 
liSt CM, .OI4(OH,)O0tNa Al >IA >10000 
13aI H A.COCHICINCIL4 A’ LB l0000 
14i1 CH A’ 30 
lieu H #-00CHCCOH, A’ 1.6 5.0 >10000 
l4atl CIt1 #COCH(CUOCxII, A’ 50 II 8.4 
lay II .00(8.p,M>i) A’ IC 800 

14.v Ca, p,COQ-P3TT*O A’ 12 1.5 
nNo H aOOH,CM,O. A1 11CC 43 310 
liar OH, a-OH1CH1CH,O’$ 5’ rIte 43 II 

5*’ Cli, OCH A1 0.74 
Si Cli, ocCUUNCH, A’ 37 14 40 
Is’ CH, 0-CONC,H,lt 4’ 4.5 
dy Hft-CONY -O,H,}4 A’ 40 66 1400 
Br Clot 0CONY Con, at 
SI Cli, $.OQN{i.C,H,h 417 87 641 

NUI 0103 ft.CH(CH,ICO,Na A 5.2 1.3 
Baa OH, �OHCO,C,H, (K) AILIM 100 

- lobi Ca, -CT4’OHC0N(C,H,}, (K) A 2.0 

Soke, XII 

eCR3 CN(CCE8.)t 

. _ 

�1 
lOW 100 UNN 

..Pe-N.0�aln� c.I%,.Qo,.0Ia lIasllP4oC 

the yield of the dnired 5-4-keto maond 85. Oxime for convertad to a dI.thft,rbemoyl group ac ,hom HI Scheme 
mation. to give No, anti leomar. Beokmas tearr.i,gement X. The protected Wittig reactiot, product 40 wag aelec’ 
tth toluenuolfonyl chloride in yrldine, and alkylation tively hydroboratad on the efaca of on, esoeyclic olefin 
with methyl iodide all proeded caeanly to give the 5cr- edth Wherobicydonon,oe to give the &N 43 after oxid. 
starc4da indicated, and protecting-group removal, Oppetlater odatien of 43 

The lIsketoas of 0-h todehydroia androstaronea wes was only pazIJeMy ,alectivo for the A-ring hydrozyl group 
to &ve 42 61%), a further oxidation to On the corre-- 
sponding Ila.carboxnldehyde a0000tlted for 30% of the 

NO <Irk, 0. N.1 WLlaan, M. A. .L Com. Sor CII?!. 414 reaction product. Chtomic acid oxidation of 42 gave the 
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Sahwe XIII 

LN c be wroolt le, 

CI* CHs 

0. C*CIi.tO NoOit CI b. Hcapl! 01 C. 110 Ac QlNPl,EtQl, 

7tb1 V. h Vo Actjvitj., of Otjmr l-A,at.rold Deriatl,., 

reeoJ: W&utnub, P. M.; Bioh. T. It; LSuIhJIU, M. .7. (21) AiTh. C. It; R.ynddu, G. F. Rwno... a. a] Oha. A.; 
Mth. Ch IO3. Z $11. Ptht A. A. Tht?h.d,oftLtt. 1974,29j. 
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Sekem, XIV 

_ + 

U 0 

B ’a P1 
U 00] 
Jl 

Table VI. I1-8Ed,-Ch& Gb.tItntt. Scb,mn I_Il/) 

al .CH(CttO(CH.SON{ 
a -CH(CHOCONH 
aa CIECH,)CN 
M 
ftp -{2.z.ecJnyI) 
aq 
fty -CMCHCIID-$ 
�, CHCHtOOr 
t -OOCNsOWC}In)t 

ao -cOOH(CU)CI1 
a .co(2-pr.*I) 

a, a-OOcHN 

bs .m1CoCH 
bb #COCI 

h -COS(3-pyTidb,fl 

bi Ol.b,zotL.2eIyl) 
b -CO(I-ideeeIyl) 
bf CHOH 
b1 OCHO 

fl) T; H.i., C. E. J BiI. Ch!. laM, 2* 19S& 
27) Brook.. J, R. Bapd,ta t M I B.otic. C4 Hao,. L A4 H (ao Peto,,, V.; Lack. L. The P,OIOIIO CeIF: St tIr tptd 

rh,ng M; Job].Ma D. B, It Pothk R, L4 fiee.a.eac... G- Fo.oet,o, Alal Fl, U..: Naa, Von. tlalJ Past a pp 2M-297. 
114 Reyold. S-F-] St* & M.; Ath G Edacegy (IL) Ta, J1 S.k.l.nti, M-; VolkAeth. U; LudwIs 11- & 
(S&li,00n( 1981. 709, S3C Dro.arol. 7$2, 707, 6a. 
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Thne, it, possible to prepare an arasteroid (i.e., 14.) 
that competes for the androgen receptor as avidly as di-
hydrotsetoeterone. However, by leeviog the æng nitrogen 
uz,subetltuted and ineertng a side chain of low affinity, 
a

 
compound devoid of receptor act4viry can be obtained. 
Re’ Proetatle 5-11.di’etas.. It is clear from an In  

spection of Table ’that the structure] requirements for 
interference ath the androgen receptor are quite different 
from those for interference tth the enzyme. Most note- - 
My, the 5ereduosd carhecydlic steroids la, In) that � 
good interaction with the receptor are without effect on 
the enzyme. The ,ubstzate testosterone 2a) in only a 

roIt* rngh activity. 82) Rasmwth. 0, It Ljae T.; J. Kb Gn* RagWaflat 
The K data for a itutnhar of these romp ouuds have by StCPcCd ’fcrman II. Ray. A. X. Clerk, V L eret’’U* The apparent K1 values in parenth.e*s) Sp,ager.Ve,]arNo, York, lena: Chaptar l 
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tstonists (14h. 1401) in their effeot on nndroene.n.ithe 
tacee. The letter compound would he expect.d to have 
e dus node of androgen comfordol, namely, by 5a-reductoss 
inhibi1on and roeptor inhibifion. Alternately, by leaving 
the 4nitzogen unaubstituted it is feasible to prepare 5°-
reductsee itihibitore that will not interfere with r&eptct 
action and. thue, perrdt the study of the actions of tee-- 
toste3one in the absence of its potent meteboute, DHT. 

Ezoerimental Section 

I 

lton The amonamen, of A  ,iz conolpirand k 76-78 ’Ms befeadi 
!n=p nf the NMR of eC-5 hydTose.l. (2* 

3.56, led 337 pp,,.. !e,petiIy) ..ith ths.n of to COM. 
,po.4L..9 17A-hydroly an.logue. (rtf. S and t W Ritea. 
pi,bpi.hed data. 

M 



Ata*tmidt JoI4rnoI 4Medino semtry, 1986, Vol. 29, No.11 ZM 
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A2,troid. 

(S5 Aith. G. & K; SanU. L; CIIft.r, lt .1. MS Cha 
I9L 6.017. 
TM p?ocedun a mdiItaij vfqe prevoub’ dtcibd 
(R.yn&d. 0. P. et a r,trh,arcn LtU. 07 057). It was 
th!bpe in the.e Iabratd.n by a offi. 

.ThnaI ofMedici4 .hmi$Oy. W86, YL 
a 

Na II 231 
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(37) Hovs, II, 0.; PhIIip�, W. W.; S,yei. 1, S. S.; Ys.j. C..C. 
&t Ch.  1879, 43. 700, 

{88 &.c, X Hilb.o, I. M.; Jo.c., k ELK; W.dots, B. C. 
L, 1. Cm. Soc. 1B4S, 3. 

(39) Sth,*id, h, P.O. Ro 330, Wilton. Nil 030. 
c 
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od innthnticna wsh the .&andar4 bhibi–or los stra rlu with 
nath. The nomb rot cmpo.lndsnmperaosraag.dfrom 
one to 13. Generally IC, cIuea were esthostad ang plot. of 
tobibitory arthit, wel the,’ we,. eompa,ed to that obta3ned with 
lOr in the earns 5fl3 The, data are reported In Table, 1-V. 

Aekowledgent. We are indebted to Dr. By,,, 
Arisox, and Harinan Firm for obbego6v - WM1j 
NMRepeotr&nred toJacicL SmD, fat the mass ep4re. 
MicoenaMicel data were obtained by the Anthytice] 
Research I).portànent of Merolt Sharp & Dobme Research 
Laboratoote. We also aesmowledge are helpM oommess 
and encouragement of Dr. R. I. Tolman. D, B. G. 
Christensen Dr. M. S. Glitrer and Dr. R. H. Cordee A 
aped.) noted of thank, to MaryArn’ Haas, who prepared 
the oanOscrlPt 

Supple.ntary Macanal Available: A table i*Ing eMl. 
tic,,.) phyeles en.ly*aI, ajid ,poceI rrmmuv - MB) data 
for compound, deucrihed in this paper (21 pAge.). Oid,iThg 
information 11 given on ary current ojadheed page. 

Synthesis and Renal Vasodilator Activity of Some Dopamine Agonist 
l-AryI-2,3.4,5-tetrahydro-IH-3-benzazepine-7,8-diols: Halogen and Methyl 
Analogues of Fenoldopam 

loa.ph Weinstock," David L. Ladd,’ James W. Wil.on.t Chanlea K. Brush,’ Nelson C. F. Vim’ 
Gregory Gallagher, Jr.,’ Mary E. MoCarth’ Joanne Sllvest4’ Henry M Saran,t Kathryn E. rlthm.’ 
Dennis M, Ackerman,’ Paulette E. 541st,1 A. J. Tobia,1 and Richard A  Harris 

MsdjrIna! Chemistry, Moktr4or Pharmacology, and Pha,mocolegy Orporisenta. Rereareh ej,4 Deaelcpment fliuisthn, 
Smith Kline & Fre"cIs Loborctorier, Fhiicdelphio, Penneylvw,tu 19701. Rer,ired Math 81 7956 

C.rtifr 6.balo4-r *Z*4t.*aiwdro.IHS-beezar.vCns were frind to be potenl D4 dopsmlre agcnriet4 ’The 
1-r.4_hvdr,nphenyl) anelogue, did It bay1 cent,.] nervOus ,ystem aethity hecaijee their high polarity inhibited 
enby into the brain- However these conepowide enge potet renal ,esoduntart P,nnldogei. the tObbom anlrsu; 
is  espeilally elwtircent Morrill, of the a.ries, and ita ’ynthea pharmarology end clinical properties haue been 
etedied estaiMv,lc The d-znethyl and 5-lade congeal!! were potent renel v,aodilator. but noapotent pardel DL 
agosath a. measured by etimWstion of rat caildati adenylat. cycles. A missible ratlon.)izatioe eoggteth du5blent 
scepter rsry for three aotiyiliea The 2,nbsleutad be,.apin.e wer, Sthe, macfive or of lOw potency e. dapejuine 

consists. Us theff.methyla.kguee food ,igaiflcsnt antagonist potency es .neaaured by inhibition of dopasuine 
etinoilealon of rat raudate adev&e4r q’ws. 

Medicinal Chemistry Depanmsnt. 
Mulerujsr Ph.rmncoloey Department. 

’Pharmacology Department. 

vation-’ ma objective of our research hi this ale, was the 
diecovery of orally active dopamine monist renal vreodi. 
later, selective for increasing renal blood flow adthout 
inducIng central nervoys .yst.m etietta Or response no, 
to activation do or $-adrenergk receptors. While this 
work was in progreas, the concept of dopamlne Dl end 
D-2 receptor subtypes wes, developed and a further nb 
jactive that desirable compound, be Dl agonistr without 
dnUic,t D-2 activity was added. A major ,eSaOn faq - 
was to Ovoid the poeaibility of D-2Mduced emS,. Apart 
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Gonio resultadodel examen detondo, realizado con tundarnento an & articulo 46 de 
in Decision 486 its Ja Gornision de Is Comunidad Andina, so Is  comunica 

I Documentos estudiados 

1.1 Descrłdbn: Foos 59 a 128 (comb as radoO nicialrnente) 

1.2. Revindicaciones: Folios : 18 a 31 (comb as radcO iniclalmente) 
Folios: 129a 140 phniera modificaciOn. 
Folios 163 a 175 segunda modificaciOn. 

1.3. Proridad: Folio I 
( 

U860/363,822 13 de M8rzo de 2002. 

Se scripts pan estudio el capitulo reivindicatorio de los folios 163 a 176 



M 
2. Objeto do Is invencthn 

Titulo do Ia soricitud Derivados de 4-azasteroides fluorados come mod uladores der 
receptor do andrOgenos. 

El objeto do Ia presents solicitud de patents de invencian consists an  
Derivados do 4-azasteroides fluorados 

Reivindicaciones 1-20.30-36 : Compuesto de ]a formula I 

me

 

LtJA 

Reivindicacidn 2128: Composician farmaceutica del com16
 

puesto de fôrniula I. 

Reivindcacicnes 22-27 Compos%con farmaceutica del compuesto do lormula 
con otros activos. 

Reivindicacion 29: Ur procodiniiento para preparar Is composicion farmaceutica 
del cornpuesto do formula I. 

El problems planteado an esta soJicitud as Is necesidad de derivados do 
azasteroridos quo Sean moduladores del receptor de androgenos do una forma 
selective do tojido y son (stiles come agonistas del receptor do andrOgenca an at 
tejido Oseo y to muscular que a Is vez antagonizan el AR an Is próstata do Un 
paciente varon o an el 6tero do una paciente mujer. 

Pars solucionareste problems teonico Is solicitud an estudio proporoiona derivados 
do azasterorjdes fluorados procedimientos pare su preparacian y forniulaciones 
farmaceutioas que emplean dichos compLiestos. 

El objeto de Is invenciOn definido anteriormente as clasfficO do acuerdo con 
Is Cjasificacion lnternacional do Patentee (IPC) : C07D221118; A611<31/473 

3. De Is solicitud de Patents 

3.1. DescrJDción (artIculo 28 0-486) 
 �

Terrence an cuenta Is definician do Jos compuestos de formula I do Jos folios 
(163 a 175), esth Dependonois so permits seflalar quo deritro del aparte 
descriptive so encuontra quo as friabla qua [as corrpuestos de formula 
pueden ser adrninistrados con otros agentes an ooniposiciones 
farmaoeuticas o puedon administrarse par separado ( Folios 67-100) pare 
estas oomposiciorles a combinaciones no muestran ninguna ventaja tecnica 
inosperada ya que nose encuontran dates quo [as respalden. 
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217 
En cuanto a Ice resu%ados obleriibos son datos muy Gerlerales, y no son 
representativas Para bodes las variables an R3 con Ids sustituyentes 
tespectivos con reivindicadas an 1. 

En consecuencia, Ids reivndicaciones 1-36 no encuentran sustento dentro del 
aparte descriptivo de Ia solicitud 

Se requere at so!icitante a3utar so captu{o descript%vo y reMndicalorio de 
acuerdo a aquejlas modalidades qua son ablate de Is invencian y a las 
observacianes realEzadas, teniendo cuidado de no ampliar Is materia miss allÆ de 
conic Se establecia originalmente 

3.2. Reivindicaciones (afticufo 30 0 486) 

� Las roivindicaciones 1,1315 no son craras ni concisas ya quo resultan 
arnprias y especulativas an el sentido qua existen multiples posibilidades do 
sustituciOn a rilvol del cornpuesto tie formula r pare el sustituyente R3, 
cuando as liable " tie ,cicIaheteroatuio del cual no Se especfica el 
nn1ero do carbonos qua in conforms nose define so tmaæo, el nmero 
class de heteroatornos qua lo conformed y par ante motive Is caracteristica 
esencial de las moll qua corresponden a Is estructura do Is formula (I) 
no as representativa, ni define todas las posibitidades de (as cornpuestos qua 
as puedon obtener one vez Se procede a reahzar las sustituciones respectivas 
an dicha estructura. be Is requiere al interosado definir a especificar los 
grupos cicloheteroalpullo an In posible ( par ojemplo Si OS piperidina 
piperazina ) y qua son relevantes para Is invention, 

� Para la reivindicaciOn 3 Se habla tie" ... ounce el grupo alquilo o el grupo 
cicloheteroalquilo ....pero este grupo ya no as encuentra dentro del 
alcance de esta reivindicaciOn. 

� La reivindicacian 22 yen consecuencia sus dependientes no son claras ni 

$ 
concisas ya quo resulted amplias y especulativas an el sentido qua existen 
multiples posthilidades tie composiciones farmaceuticas obtenidas do Is 
combinacian do ’el compuesto do formula Icon un estrogeno, un bifosfonato, 
Un inbibidor do captesina K etc.,,.. be Ie requiere al interesado definir 
espacificar las composiciones farmaceuticas del compuesto de formula r con 
otros ingredierites activos y qua son relovantes Para la invenciOn.  �

La reivindicacOn 28 no as cars y results amplia y especulativa , yg qua Se 
reclania nuevamente Is composiciorl reivindicada an 22 sin aportar ninguna 
caracteristica tecnica adicional. 



4. Unidad do invencion (ad/cu/a 25 0 486) 

Se aclara que, do acuerdo al An 26 as reivindicaclones 1-36 crecen do 
unidad de invenciOn per Ia siguiente: 

So distinguen los siguientes grupos do invenci6n (no limitantes):  �

Grupe I Reivindicaoiones 1-2128-36 Cornpuestos do formula I, sus 
composiciones farmacØuticas y procedinliento Para preparar dicha 
conlposFciOn 

Grupe II. Reivindicaciorles 22-27, composiciones que comprenden Un 
compuesto de farmuja I con ingredientes activas adicionales. 

Cada una do estas invenciones as una invencian distinta caracterizada par su 
propia caracteristica tecnica y nose encuentran tan unidas come Para former Un 
concepta general inventive Onico-

49 En especia’ Ia patentabilidad do grupo 1 depends del tire y cantidad do los rnFtiples 
ingredientos activos quo lo conforman, su iriteracoiori, cc-aocórI, per ejempla si 
Groan sinergismo etc., y Ia hare distinto de las composiciones del grupo I do 
invencion quo cantienen sójo up solo ingrediente activo del compuosto do formula I. 

En consecuenoia, dado qua las realizaciones preleridas de a nvencion reivindicada, 
manifiestan una falta evidente do un ooncepto inventive coal a total ellas, toda 
yez qua an el desarrollo y caracterizacion de Is composioion farmaceutica del 
compuesto do formula I so identifican nijcleos estructuralmente diferentes , esta 
Dependenoia recornianda realizar las modificaciones correspondientes 

6. Deternhinacion del Estado do Is Tecnica 

� Considerando quo Is fecha do presentaciOn do Is  primera solicitud de patents de Is 
cual so reivindica prioridad as 13 do Marzo del 2002, as consLiltaron las bases de 
rates y los archivos con quo cuenta to entidad con fecha do pubrioacion anteriory $o 
encontraron as siguientes documentos quo sntcipan el objeto de esta solicitud 

N Documento 
I 

Titulo 
Fechade 

pLbljcación* 
JOURNAL 
MEDICAL AZASTETORIDS: STRUCTURE-

CHEMISTRY VOL ACTIVITY RELATION SHIPS 
Di 29 pàglnas 2298- FOR INHIBITION OF So- 1986 

2315, REDLJCTASE AND ANDROGEN 
RASMUSSON, RECEPTOR BINDING. 

GARY. I _____ 
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6. Anªlisis de patentabilidad (articulo 14 D486) 

Psi, entender major el concepto so realizarÆ el siguiente cuadro comparativo. 

H3C 

Grupo farmacoforico 

Grupo farnicoforicc 
Compuesto 29, table il, pÆgina 2$01 

Cornpuesto Side la actual solicitud 

farmacorico 

6.1 Nivel inventivo (artIcu/018 0486) 

El documento del estado do Is tecnica mM cercano as Di (folios 197-214) que 
ensena derivados azasteroides � caracterSdos por ser inhibidores de Ia Sa-- 
reductasa a y de Is union al receptor androgenico, las cuales sirven Coma 
reguladores importantes do Is accian de Is hormone an cØlulas androgeno-sensibles. 

La diferencia con Dl son ]as sustituoiones score or nitrOgeno de Is carboxarnida del 
grupo farrnacofOrico y or cable enlace sabre or carbono qua coritone el F ( a -b) 
derivados de azasteroides fluorados 

Este diterencia no par000 conceder Un efecto tØcnico inesperado 0 una ventaja a los 
compuestos reivindicados an comparaciorl con los compuestos del Estado de Is 
Toccoa mØs cercano (Ver folio 200 Compuesto29 tabla Ill pagina 2301); pOrque 
estos compuestos no presentan un mayor efecto modulador del receptor de 
androgenos Vet folios 122-125). 
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As  qua el Probema Tecnco panteado an esta solicitud qua consiste an is 
necesidad de derivados de azasterorides qua Sean moduladores del receptor do 
androgenos de una forms selective de tejido y son Utiles coma agonistas del receptor 
de andrOgenos an at tejido aseo y / a muscular qua a Is ver antagoriizan of AR an a 
prostate de on paciente varon 0 an of stars do una pacionte mujer, Be labia 
solucionado previarnente medianto compuestos troy similares derivados de 
azasteroidos sin tener otras eustituojones sabre er nitrogeno de Is carboxamids del 
grupo farmacoforico. De manera quo los nuevos compuestos son una alternative a 
los compuestos conocidos porque no presentan un mayor efecto mod ulador 
del receptor de andrAgenos. 

El experto an Is motors an vista del Estado de Is Thonica en so totalidad, as decir an 
vista its 01, bubiera sugerido sin muoho esfucrzo de so pane, modificar Its 
sus%iugentes score at nilrôgeno de Is carboxamida del grupo tartracoforIco ( por 
ejemplo par bdrOgeno y un grupo arilaiquilo) In cual Cs una prÆctica oomn en el 
oampo tecnico yes! lograr los derivados de azasteroides fluorados reiviridcados 
que no parecen presenter on mayor efecto modulador del receptor do 

and rogenos. 

Por Ia coal as consideran obvios pare or experto en Is materia. En consecuencia, 
carecen de rival inventivo 

La coniposiciOn farrnacØutica de las reMndicaoones2t-2B no tieneni\Iet inveniSo 
porque el compue5to qua Is caracteriza noes inventivo. 

Conclusion: 

Los requisitos de patentabilidad de Is presents soiicitud as encuentran afectados asi: 

Documents N Rejvj nd ic ac jones Requisito quo afecta afectadas 
JOURNAL 
MEDICAL 

CHEMISTRY VOL 
Of 29 pàginas 2298- 1-36 Nivel inventivo. 

2315! 
RASMUSSON, I I L GARY. 

En curnplimiento del artroulo 45 de Is DecisiOn 486 do Is Comision S Is Cornunidad 
Andina, so Is jndioa qua dabs jar respuesta dentro del termino de sesenta dias 
contados a partir S to techa de noWioaciôri de is presents comunicaoiôn. En case 
de no dar respuesta at presents requerirniento, 0 Ci a poser do [a respuesta 
subsistieran Ids impedimentos para Is corrosion, so denegara Is petente. 



2T 
Notifiquese el presente oflcio coi3foie a lo dispuesto an el numeral 5.2, literal e), del 
capitulo quinto del titulo rime Ia Croular Unica N 10 de 2001. 

ALIX CARMENZA SPEDES DE VERGEL 
Jefe de DivisiOn di Nuevas Creaoiones 

El anterior requerimiento fue notificado par fijacian an lista, do fecha 
’11 111’ Inn 

CONCEPTO TECNICO No. EXAMINADOR TECNICQ 
1260 COdigo No. 202075 

E 

is 


