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Scheme 2. 

Tabfe I. I7 - Keto ” 5’ - fhatopbenyl) _ &’ - androstano[3,~b]furans and 17 - keto - 5’ - triflorometbylphenyt) - A’ - 
andro~ta~o[3,~~]f~an 

Compound m.p. T %J yield Chemical shift, 6 

3H, C-18 3H, C-19 lH, C-6 IH, C-4 Af 

-5a 271-74 30 O&I(S) 1 *00(s) 5.?O(mj 6.~d} 6+-%(m) 
5b 256-57 17 0~9W f Ws) 5-65(m) 6.4%) 6,75-7.7(m) A,B, 
SC 2%56 27 O9w 1*01(s) 575(m) 667(s) 7.2-8,7(m) A2B, 

278-80 26 0*91(s) 1 G3(s) 575(m) 6.70(s) M(m) 
MPH 3*9 0*89w 1*03(s) 5.65(m) 6.62(s) 7.2-7.~rn~ 
161-63 14.6 0+35(s) O@&s) 5*69(m) 6.62(s) 7~2-%84Cm~ 
173-7s 16.9 0.92(s) 1.02(s) 5,73(m) 6*72(s) ?+7W(m) 

synthetic physio~~cally active compounds. This fact has benzenediazonium fluorborate or of 4a with a 
prompted the synthesis of a number of indolo-ste~ids, in series of h~o~nzenedi~onium ~uo~rates, in dry DMF, 
particular, those belonging to the [3,2-bjindolo and at -45”, let to the formation of hydrazones 60-k 
[3,4-blindolo categmy.2”. We therefore directed our (Scheme 1). Their NMR spectra are reported in Table 2. 
a~ention to the general synthesis of steroido@,% The hydr~ones were treated, ~thout pu~~cation, with 
b~indoles. consistent with the observatior? that POeI, to yield the cyclization products %-k,a which 
diazonium salts react at the &carbon of dienamines when unde~ent smooth hydrolysis in 2% ~thano~ic sodium 
DMF is used as solvent, tr~tmen~ of 4b” with hydroxide to indole derivatives 8a-k. The structures of 
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Table 2. NMR spectra of hydrazones 6 
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Compound m.p. “c % yield Chemical shift, 6 

Aromatic 
and vinylic 

3H. C-18 3H, C-19 -CHrN protons NH 

6n 
6b 
6c 
6d 
6e 

: 
6h 
6i 
6j 
6k 

244-45 93 0.81(s) 
24O-t2 30 0.88(s) 
265-67(dec) 37 0.87(s) 
284-86 56 @86(s) 
202-202 38 0+6(s) 
250-53 33 0.89(s) 
304-306 74 0.85(s) 
272 26 0.86(s) 
315 57 0.88(s) 
308 46 0.87(s) 
312-14 3s 0.87(s) 

1.1 I(s) 
1.14(s) 
1.13(s) 
I.lO(s) 
1 Ws) 
1.13(s) 
1 Ws) 
1+4(s) 
1.15(s) 
1.13(s) 
1.13(s) 

3,95(m) 6+0-7.90 
3,95(m) 6+0-7.90 
3.95(m) 6.90-7.80 
4.01(m) 7.m7.90 
3.93(m) 690-7.50 
392(m) 7.00-7.50 
4.01(m) 6.w7.90 
3.95(m) 690-760 
3+8(m) 6?#3-7+0 
3.95(m) 7.00-790 

IO.21 
IO.25 
IO.10 
10.30 
940 

IO.31 
IO.00 
940 

10.20 
10.28 
10.30 

the indolosteroids were determined by their spec- 
troanalytical data. The presence of bands at 3279 (N-H 
stretch), 1742 (carbonyl in a five-membered ring) and 
1639cm-’ (unsaturated ketone) in the IR spectra consti- 
tuted strong evidence for indoles t&k. Additional 
evidence for these structures was derived from the MS 
analysis. In each instance the correct molecular ion was 
observed. The formation of ‘la-k from hydrazones 6a-k 
essentially represents a Fisher-indole synthesis and 
presumably follows the accepted mechanism for the latter 
cyc1izationP 

crystalline 12a, m.p. 148-50” in 20% yield. The presence of 
three significant downfield protons at 6 4.68 H, C-17 5.55 
H, C-l I and 6.52 H, C-l attested to the structure of 12a. 
An attempt lo introduce a hydroxy group at C-l I by 
treatment of 121 with LiAIH,-BF,-etherate resulted in 
deacetylation 12b of the starting compound. 

EWeRlMENTAL 

Benz[4,5,6]steroids. Although several reports2’0-d de- 
scribe annelation of steroids involving attachment of an 
aromatic ring across the C-4, C-5 and C-6 bonds, all of 
these require elaborate synthetic operations. The steroidal 
dienamine 4b could be conveniently annelated to benz- 
steroids 9s and 9b by reacting it with vinyl methyl ketone 
and crotonaldehyde, respectively. The structure of the 
products followed from their spectral data. A salient point 
in distinguishing between isomers 9a and 9b was the 
difference in chemical shifts of the C-6’ CH, (at S 2.51) in 
9a, and the C-4’ CH, (at 6 2.23) in 9b. The observed 
paramagnetic shift in 9a is consistent with the proximity 
of the methyl to the carbonyl function at C-3. The 
mechanism of formation of the benzsteroids has been 
discussed in an earlier communication.” 

Mps were determined on a Mel-Tamp apparatus and are 
uncorrected. IR spectra were recorded on Perkin-Elmer 247 
Grating and Unicam SP200 Spectrometers. NMR spectra in CDCI, 
solutions containing TMS as an internal standard were recorded 
on Varian A-6OA and AaD spectrometers; chemical shifts are 
reported in 8 units (ppm downfield from TMS). Mass spectra were 
obtained with a Hitachi RMU-7 spectrometer. Elemental analyses 
were performed by Bemhardt, Max-Planck Institute, Miilheim, 
West Germany and Mr. H. Pieters, Organic Chemistry Laborat- 
ory, University of Amsterdam. 

3-Oxa-A-NorSteroid. The reaction of cr-haloketone 
with dienamine,” leading lo furan formation, was utilized 
for the total synthesis of (t)2 - (p - chlorophenyl) - 3 - 
oxa - A - nor - estra - 1,5(10), 9(11)-triene-17-acetate 12s 
(Scheme 3). The key intermediate for this synthesis was 
ketol lOa, which has been described previously by several 
workers.2s“-d The ketol was acetylated lob” and the latter 
converted into the corresponding dienamine 11. Reaction 
of 11 with p-chlorophenacyl bromide in DMF yielded 

Preparation of Steroido[3,4-b]furans 5. The general method 
consists of stirring a mixture of one equivalent of dienamine 4a 
with one equivalent of substituted phenacyl bromide in dry DMF 
(35 ml) under N,, at 150” for 18 h. Water was subsequently added, 
the mixture warmed on a steam bath for 1 h, the solvent 
evaporated and the residue extracted with CH,CI,. The CH,CI, 
solution was washed with water, dried and the product obtained 
upon removal of the solvent chromatographed by preparative 
layer chromatography (PLC). Elution with EtOAc, filtration 
through Celite, and evaporation of the solvent gave a product 
which, after recrystallisation from MeOH, resulted in pure 5. 
Specific examples of furanosteroid preparation and their proper- 
ties are presented here. 

5’ - (m - Trifluoromethylphenyl) - A’ - ondrostono - [3,4-b&ran - 
12 - one 51. A mixture of dienamine 4s (2 mmol) and (I - bromo - 
m - trifluoromethylacetophenone (2 mmol) in 35 ml of dry DMF 
was stirred under N, al 150’. for 18 h. The reaction mixture was 
worked up according to the general procedure. Recrystallisation 
of the product from MeOH, resulted in pure 51, m.p. 161-163”; 
yield 134 mg (14.6%); IR (Nujol) 1742 cm-’ (cyclopentanone 

_ ?R 
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carbonyl); NMR 6 0.85 (s, JH, C-18), 0.99 (s, 3H, C-19), 5.69 (m, 
I H, C-6). 6.62 (s, lH, C-4),7.2-7&l (m, 4H, &H); mass spectrum, 
M+ at m/c 444 (MW talc. for CuH,02Fa) Found: C, 74.00; H, 
6.45. Calc. for C H 0 F * C, 74.03; H, 6.38%). X8 zs 2 J. 

5’ - (0 - Fkorophenyl) - As - androstano[3,4-burrron _ 17 - one 
Sa. Re~~s~ti~tion of the appropriate PLC fraction from MeOH, 
resulted in pure Sa, m.p. 271-72”; yield l72,4 mg (3@%) UV A.- 
(MeOH) 225 (12,200), sh 237 (11.380) and 310nm (11,600); IR 
(Nujol) 1742 cm-’ (cyclopentanone carbonyl); NMR 6 0.88 (s, 3H, 
C-18), 5.7 (m, IH, C-6). 6.8 (d. fH, C-4 J = 2Hz), 6.P7.6 (m, 4H, 
ArH); mass spectrum, M+ at m/e 404. (MW talc. for C,H,O,F) 
(Found: C, 80.10; A, 7.10. CaIc. for C,H&d),F: C, 80.25; H, 
7.16%). 

5’ - (p - ~uo~pheny~) - A’ - ~rost~ol3,~b~~r~ - 17 - one 
Sb. Recrystaliisation of the appropriate PLC fraction from 
MeOH, resulted in pure Sb, m.p. 255-56”; yield 154 mg (17%); IR 
(Nujol) 1742 cm-’ (cyclopen&one carboiyl); NMR 0.90 (s, 3H, 
C-18). I.06 Is. 3H. C-191: 5.65 Im. 1H. C-6). 6.49 (s. IH, C-41: 
6.15-7-7 (m,bk, A&; n&s s&t&m, &+ ai’mlc ~~M~c~~~ 
for C,H,O,F) (Found: C, 80.00; H, 7.20. Calc. for CuHtsO,F: C, 
80.25; H, 7.16%). 

5’ - @ - ~orop~eayf) - A’ - androst~o I3&b&ran - I? - one 
k. M.p. 255-56”; yield 156mg (27%); IR mujol) 1742 cm-’ 
(cyclopentanone carbonyl); NMR 6 090 (s, 3H, C-18),6.67 (s, lH, 
C-4’), 7.2-8.7 (m, 4H, ArH); UV A, (MeOH) 228 (11.300), sh 237 
(1 l,lOO), and 315 nm (13,500); mass spectrum, M+ at mfe 420 
(MW talc. for C,H,O,Cl) (Found: C, 76.80; H, 7.02. Calc. for 
C,HBOXl: C, 77+X$ H, 6~8%). 

5’ - (p - Bromo~~#yf) - A’ - ~d~~a~[3,~b~ur~ - I7 - one 
5d. Re&ystallisaiion -of the appropriate PLC fraction from 
MeOH. resulted in oure Sd. m.n. 27880”: yield 241 mu (26%); IR 
(Nuiod 1742 cm-’ (Eyclope&&ne carbo&l); NMR s.41 (s; 3H, 
C-l&, I.03 (s, 3H, C-19),3.75 (m, lH, C&),‘6.?O(s, lH,C-4), 7.5 (s, 
4H. ArHI: UV I\,.. &i&H) 224 (7.300). sh 235 (8,80(f), and 
318nm (ii,700); mass spectim, Mi at & 465 (M+ caic. for 
C,H,O,Br.f (Found: C, 69.70; H, 6.64. Calc. for GH,OZBr: C, 
69.71; H, 6.23%). 

5’ - (o - Triftuommethylphenyi) - A’ . ondrostano 13,dblfuran - 
17 - one Se.-Recrystall&tion-of the appropriate PLC fraction 
from MeOH. resulted in nure Se. m.o. 190-92”: yield 36 ma (39%); 

lH, C-6),6.62 (s, IH, C-Q’),j.2-7.84 (m, ArHk UV A, MeOH) 
228 (15.ooO). sh 239 115.6tXll. and 318nm (12.300): mass swctrum, 
M+ it m$h54 (I+& ialc.‘ior C~H~O~~,)‘~Fo~nd: C, 74@; Hi 
6.45. Calc. for C&I,02F,: C. 74.03; H, 6.38). 

5’ - @ - Trifluoromethylphenyi) - A’ - androstano[3,4_blfuran - 
17 - one Sp. Recrvstallisation of the appropriate PLC fraction 
from MeOH, resuited in pure Sg, m.& 1?&7Y; yield 154mg 
(l6*%1: IR Q?uiol) 1742 cm-’ (cvclonen~one carbony]); NMR S 
i)92 (si jH, c-l& i-02 fs, 3H, &is), 5.73 (m, lH, C-t?, 6.72 (s, IN, 
C-4’), 7.47-80 (m, 4H, ArH); UV A,, (M&H) 225 (14,350) and 
317nm (1614001: mass snectrum. M+ at m/e 454 (MW talc. for 
C H d F.) (I&& C,‘74*00; H, 6.35. Calc. for &HmO,F,: C, 7.8 19 2 3 
74.03; H, 638%). 

Preparation of 17 - kefo - A’ - androstan - 
q~opheny~)~ydrazone - 3 - pywofi~iam t~ra~ao~~rafe 6. 
General method To a solution of 2 mmoi of dienamine Q, b in 
8Oml of DMF, cooled under nitrogen to -4Y, 3 mmoI of 
benzenediazonium fluoroborate dissolved in 20 ml of DMF, was 
added in 0~5 hand the mixture allowed to reach room temperat~e. 
Evaporation of the solvent afforded, after recrystallisation from 
MeOH, the pure salt 6a-k. The physical and spectral properties of 
the hydrazones are presented in Table I. 

178 - Acetoxy- and 17 - keto - h’ - and~sfano[6,7-blindo~e 
8. In the generat procedure, a solution consisting of 1 mmol of 6 in 
35 ml of POCI, was stirred for 64 h at room temperature. The 
green-fluorescent mixture was poured into water,with cooling, 
and neutralized with NaHCO, solution. The precipitate was 
dissolved in CH& and dried. FoIlowing the removal of solvent, 
the indole salt 7 was obtained: IR Muiol) 3390 cm-’ (NH): NMR S 
3@-44O (m, CH,N). The crudk indo]; salt 7 was.su&nded in 
15 ml of methanoi and treated with 4 ml of 2% NaOH. After 
stirring for 1 h, the solution was neutralized and the precipitate 

removed by filtration. The precipitate was dissolved in methylene 
chloride, washed with water, and dried. The solvent was removed 
in vacua and the residue recrystallised to afford indole 8. 

178 - Actioxy - A’ - androstano[6,7-blindok & Hydrolysis of 
the salt 7a w& followed by acetylation with AGO, whereupon 
crystalline & was obtained. R~ffst~ti~tion from Cd& yielded 
2% mg (60%) of pure & m.p. 35&355’ dec., IR (KBr) 3400 0, 
1725 (OAc), 164Ocm-’ (conjugated ketone); NMR(CDCl,) 6 1*05, 
1.07 (2 x s, 3H, C-18 and 3H, C-19), 2.05 (s, COOCH,), 4.63 (1, lH, 
C-17, J = 8), 6.39 (s, lH, C-4), 69-7~8 (m, ArH); W(EtOH) A, 
217 (26,~), 262 (9,200), 370 (25,800) (Found: C, 77.6; H, 740; N, 
340. Calc. for C,H,,NO,: C, 7766; H, 748; N, 3.35%). 

17 - Keto - A’ - andmstano[6,7-b] - 3’ - ~uo~ndo~e 
Sb. Recrys~ttisation from CH~CI~M~H resulted in pure Sb, 
m.p. 345”; yield 55mg (22%); IR (Nujol) 3279 (NH), 1742 
(cyclopentanone carbonyl) 1639 cm-’ (conju@ed ketone); NMR 
6 l*lO(s. 3H, C-18), l~l6(~,3H,C-l9),6~38(s, IH, C-4),6*80-8*10 
(m, Arm; mass spectrum, M+ at mfe 391 (MW caIc. for 
&,H,OtNF) (Fouid: C, 76.81; H, 6.70; N, 346. Calc. for 
C,,H=OO.NF: C. 7667: H. 6.64: N. 3.57%1. - - _ 

17 - Keto 1 A’ : a~dros~~~[6,7-bj - 4’ - ~~~i~oie 
8e. Rec~s~~tion from CH~Cl~M~H resulted in pure fk, 
m.p. 350”; yield 134.5 mg (47%); IR’(Nujol) 3279 (NH), 1742 
(cyclopentanone carbonyl), 1639 cm-’ (conjugated ketone); NMR 
S lX!O (s, 3H, C-18), 1.05 (s. 3H, C-19), 6.32 (s, lH, C-4), 6~40-8~00 
(ArH); mass spectrum, M+ at m/e 391 (MW caIc. for 
G.&ON?. 

17 - Keto - A* - andmstano[6~7-b] - 5’ - p~rn~~ 
tid. Re~~s~i~tion from CH*~=M~H resulted in pure 8d, 
m.p. 350”; yield 135mg (3%); IR (Nujolf 3279 (NH), 1742 
(cyclopentanone carbony]), 1639 cm-’ (conjugated ketone): NMR 
8 1.02 (s, 3H, C-18), Ia08 (s, 3H, C-19), 6.38 (s, lH, C-4), 6+0-7.70 
(ArH); mass spectrum, M+ at m/e 391 (MW talc. for 
C,H,O,NF) (Found: C, 76.51; H, 6.70; H, 3.62. CaIc. for 
&H,OzNF: C, 76.67; H, 664; N, 3.57%). 

17 - Ke#o - A4 - andmsfano[6,7-bl - 3’ - chlomindolc 
8e. R~~st~Iisation from CH~Cl~MeOH resulted in pure &, 
m.p. 350” yield 65 mg (is%); IR (Nujol) 3279 (cyclopentanone 
carbonyl), 1639 cm-’ (conjugated carbonyl); NMR 6 1.02 (s, 3H, 
C-18). 1.09 (s, 3H, C-19), 6.77 (s, lH, C-4), %00-8~00 (m, ArH), 
1630 (NH); mass spectrum, M+ at mle 407 (MW chic. for 
C,H,OzNCl) (Found: C, 73.60; H, 6.58; N, 3.31. CaIc. for 
&HmOzNCJ: C, 73.58; H, 6.38; N, 3.43%). 

17 - icefo - A’ - andmstano[6,7-b] - 4’ - c~~om~dofe Bf, 
Recryst~tisation from Chills-MeOH resulted in pure St, m.p. 
350”; yield 61 mg (18.8%); IR (Nujol) 3279 (cyclopentanone 
carbonyl), 1639cm“ (conjugated carbonyl); NMR 6 I*01 (s, 3H, 
C-18). I.05 (s, 3H. C-19), 6.20 (s, IH, C-4), 690-7.63 (ArH); mass 
spectrum, M+ at m/e 407 (MW talc. for C=HlaO,NCI) (Found: C, 
73.60; H,6+41; N, 348. Calc. forCuHabOINCI: C,73.58; H,6.4l;N, 
3.43%). 

If - Keto - A4 - andm~a~o[6,7-b] - 5’ - c~om~~~e 
Sg. Recrystallisation from methylene chlo~de-meth~ol resulted 
in pure 8~. m.n. 300”; yield 183 mg, (42%). IR (Nujol) 3279 (NH), 
l7i2 (cyciopentanone &bonyl), 1639 cm-’ (conjugated carbnnyl); 
NMR 8 1 04 (s. 3H. C-181. 1.12 Is. 3H. C-19). 6.34 (s. lH, C-41, 
7.lO-8.00 (f&j; m&s sp~~~rn,‘~+ & m/e407 (MW talc. for 
C,H,02NCI) (Found: C, 73.71; H, 6.58; N, 3.31. Calc. for 
C,,H,02NCI: C, 73.58; H, 6.38; N, 3.43%). 

17 - Xefo - Aa - androstano[6,7-b] - 3’ - b~rnoi~~~e 
Sh. Recrystallisation from CH2Cl,MeOH resulted in pure Sh, 
m.p. 350”; yield 43 mg (12.5%); IR (Nujol) 3279 (NH), 1742 
(cyclopentanone carbonyl). 1639 cm-’ (unsaturated ketone); NMR 
6 1.03 ts. 3H, C-19). 6.82 (s. lH, C-4). 7@-8~00 (Arm; mass 
spectrum, M+’ at mie 452 (kW cak. for C,H,O*NBr) (Found; 
C. 66.55: H. f.87: N. 3.25. Calc. for CZ,HXOZNBr: C, 66.34; H, 
5.75; N,‘3@3%). . 

17 - Keto - h’ - a~msta~or6,7-b] - 5’ - bmmoi~ole 
81. Recrystallisation from CHQ,MeOH resulted in pure Bi, m.p. 
350”; yield 116 mg (ZS%), IR (Nujol) 3279 (NH), 1742 (cyclopen- 
tanone carbonyl); 1639 cm-’ (unsaturated carbonyl); NMR 6 1 G4 
(s, 3H, C-IS), l-09 (s, 3H, C-19). 6.39 (s, lH, Cd), 7.33 (s, ArHf, 
7.94 @El), mass spectrum, M+ at m/e 452 (MW caIc, for 
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CuHasOzNBr) (Found: C, 66.26; H, 580; N. 290. Calc. for 

C=H%O,NBr: C. 66.34: H. 5.75: N. 3.30%). - _. _ 
17 - Kero -’ A’ i o~dm&nb[6,7-bj - 4’ - iodoindole 

81. Recrystallisation from CH,Cl,MeDH resulted in pure 81, m.p. 

312-14”; yield 198 mg, (415%). IR OJujol) 3279 (NH), 1742 
(cyclopentanone carbonyl); 1639 cm-’ (conjugated carbonyl); 
NMR 8 I.02 (s, 3H, C-la), I.07 (S, 3H, C-19), 6.37 (s, IH, C-f), 
7.20-7.70 (m, ArH), 1 I.45 (NH); mass spectrum, M+ at m/e 499 
(MW talc. for &H,O,NI) (Found: C, 60.20; H, 5.50; N, 2.65. 
Calc. for CUH,O,NI: C, 60.10; H, 5.20; N, 280%). 

17 - Keto - A’ - androstono16.7-bl - 5’ - iodoindole 

8k. Recrystallisation from CH,ClrMeOHe resulted in pure 8k, 
m.p. 312-14’: yield 228mg, (500/c). IR (Nujol) 3279 (NH); 1742 
(cyclopentanone carbonyl), 1639 cm-’ (conjugated carbonyl); 

NMR 8 1.02 (s, 3H. C-18). 1.07 (s, 3H, C-19). 6.38 (s, IH, CA), 
7.10-7.62 (m, ArH). 8.11 (NH); mass spectrum, M+ at m/e 499 
(MW talc. for C,,H,.O,NI) (Found: C. 60.10: H. 5.30: N. 2.75. 
Calc. for Cz5H,,0,NI: C, b.10; H, 5.26; N, 280&. 

Preparafion of Benz[4,5,6]Steroids 9. A mixture of one 

equivalent of 4b and five Eqns of methyl vinyl ketone or 
crotonaldehyde, in 2 ml of toluene, was heated at 14U’for 4O-f5 h. 
The reaction products were hydrolysed and the resulting oil 

chromatographed over a florisil column (eluent C&/EtOAc, 
100: I). The pentacylic steroids 9a, b, which were isolated along 
with the hydrolytic product corresponding to the dienamine 4b, 
were recrystallised from benzene cyclohexene mixture. 

17p - Acetoxy - 4’ - methylbenz[4,5,6]androst - 4 - ene - 3 - one 
911. M.p. 162-16td”, yield 11%; IR (KBr) 1715 (ester C=G), 
1670 cm-’ (C=C-C=G): NMR (CDCI,) 8 088 (s. 3H, C-18). I.21 (s, 
3H, C-19) 2.05 (s, CGGCH,), 2.23 (s, 3H, C-l’), 4.61 (t, 1H. C-17, 
J = 7). 7.11 (d, IH, C-5’. J = 8). 7.81 (d, IH, CB, J = 8). UV(EtOH) 
A 212(18,400), 263(12@0) (Found: C, 78.8; H, 8.6. Calc. for 
CTT;r,,O,: C, 78.91; H, 848%). 

178 - Acetoxy - 6’ - methylbenz[4,5,6]androst -4 - ene - 3 - one 
9b. M.p. 160-162”. yield 15%; IR(KBr) 1730 (ester C=G), 

1670cm-’ (C=C-C=G); NMR(CDCI,) 8 0.85 (s, 3H, C-18) 1.15 (s, 
3H, C-19). 2.05 (s, CGGCH,), 2.51 (s, 3H. C6’), 466 (t, IH, C-17, 

J = 8.5). 6.98 and 7.04 (AB system, lH, C-4’ and IH. C-5, J = 8); 
UV(EtOH) 213(20,700), 26K9.500) (Found: C, 78.8; H, 8.5. Calc. 
for C,,H,,O,: C, 78.91: H, 848%). 

dl - 178 - Hydroxy - A9(10) - des - A - androston - 5 - one 

IOa was prepared by the method of Chinn and Dryden.“’ 
dl - 178 - Acetoxy - A9(10) - des - A - androsfan - 5 - one 

lob. The ketol IOa was acetylated overnight at room temperature 
with a 2: 1 mixture of pyridine acetic anhydride. The solvent was 
removed in vacua to akord 2.37g of lob m.p. 78-80 [lit.= m.p. 

81-82”l: NMR (CDCI,) 6 085 (s. 3H. -CH,). 2.07 Is. CHCO). 46g 
(t. lH,*C-17). 590 (s;‘lH, vinylic proton<mass b&trum M+ at 
m/e 262 (MW talc. for C,sH,,O,). 

Preparation of the pyrrolidine enamine of dl - 178 - ocetoxy - 
A9(10) - des - A - androsten - 5 - one 11. The ketoacetate lob 
I.16 g (4.4 mmol), pyrrolidine, 0.62 g (8.8 mmol) and 50 ml of 
benzene were refluxed for 5.5 h using a Dean-Stark water 

separator. The solvent and excess pyrrolidine were removed 
under reduced pressure. The residue was washed with a small 
portion of ethyl ether-hexane, dried under high vacuum: yield 

I.1 g (82%) of 11; NMR (CDCI,) 8: 0.36 (s, 3H, -CH,), 3,18.(m, 
4H, -CHrN), 4.55-5.15 (3H, C-IO). C-l 1, 17aH). 

dl - 2 - (p - Chlorophenyl - 3 - 0x0 - A - norestra - 1,5( IO), 9(1 I) - 

ttien _ 178 - ol acetate 120. A mixture consisting of the dienamine 

11 (1.1 g. 3.8mmol) and p-chlorophenacyl bromide (0.89g, 
385 mmol) in 45ml of dry DMF was stirred for 18 h under 
nitrogen, at 150”. Water was subsequently added, the mixture 
warmed on a steam bath for 1 h, the solvent removed under 
diminished pressure and the residue extracted with CHJIIz. The 
organic phase was washed with water, dried and the crude 
material obtained upon removal of the solvent, separated by 
preparative thin layer chromatography in a (2:3) hexane 
chloroform system. The fraction (R, 0.6) 450mg. was re- 
chromatographed and afforded IZa on crystallisation from MeGH. 
The first fraction consisted of 88.7mg (26%); m.p. 148-W; IR 
(Nujol): 1724cm-’ (ester carbonyl); A,. (methanol): 227 (e 
10,250) and 316nm (c 12,580); NMR (CDCI,), 8: 0.81 (s, 

3HCH,), 198 (s, 3H. CH,CO), 2.72 (m, allylic protons), 468 (m, 

IH, C-17). 5.55 (m, IH, C-l I), 6.52 (s, IH. C-l), 7.31 (m,4H, A*B,, 
ArH); mass spectrum; M+ at m/e 3% (MW talc. for C,H,O,CI) 

(Found: C. 72.52; H, 6.55. Calc. for C,H,O,CI: C, 7264; H, 
6.300/c). 
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