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Simmons- Smith mcthylcnation of 5a-androst-6-ene-3p ,17P-diol 3-acetate l7-bcnzoa te is descri
bcd. Using the adduct as the starting material four analogues of androgens were synth~tized 

by standard methods. The structures of products were establi shed by spectral and chemical 
means. 

In one of our papers! we dealt with Simmons- Smith methylenation of the 6,7-double 
bond in the 5ex-cholestane ser ies and described syntheses of compounds carrying 
the cyclopropane ring in the 6ex,7r:t position. Using similar approach we described 
in the present paper syntheses of some analogues of androgens with cyclopropane 
ring in the same position. 

The starting olefin VII desired for the Simmons-Smith methylenation was pr~pared 
from the ketone 2 I as follows: Bromination with bromine in chloroform afforded 
the bromo ketone II in 82% yield. Only traces (1'5%) of the epimeric bromo ketone V 
were isolated. The structures were assigned on the basis of the IH-NMR spectra. 
The 6~-axial proton in the bromo ketone II appears as a doublet at 4·6 ppm with 
a coupling constant J = 12·5 Hz, whereas in the bromo ketone V the 6ex-equatorial 
proton is represented by a doublet at 4·1 ppm with a J = 3'5 Hz. Reduction of the 
bromo ketones afforded the corresponding bromohydrins III and VI the structures 
of which follow again from the spectral evidence and was corroborated by their 
oxidation to the starting bromo ketones. Both bromohydrins afforded on reaction 
with zinc dust in acetic acid the olefin VII. Simmons-Smith methylenation of this 
olefin proceeded stereospecifically from the ex-side of the molecule yielding the 6ex,7ex
-cyc\opropano derivative XII. The configuration of the cyclopropane ring was assigned 
- like in the cholestane series! - on the basis of the 1 H-NMR spectrum. Here 
again we may expect a strong shielding of the 19 protons by a ~-situated cyclopropane 
ring and a small effect on these protons in the ex-isomer. This latter situation is well 
documented by Table I which shows the chemical shifts of the 18 and 19 protons 
in the cyc\opropano derivative XII in comparison with the parent compound. 

Part CCXXXII in the series On Steroids; Part CCXXXI: This Journal 45, 1850 (1980) 
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Analogues of Androgens 1975 

Starting from the acetate-benzoate XII the required analogues were prepared 
by standard procedures. Complete hydrolysis of the diester gave the diol X and 
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1976 Kohout, Fajkos : 

partial hydrolysis the benzo~te XI. Oxidation with Jones' reagent afforded the ketone 
IX which was hydrolysed to the ketol VIII. Its oxidation yielded the dione XII I 
whereas reduction of the ketone IX led to the 3a-hydroxy derivative XlV. 

EXPERIMENTAL 

Melting points were determined on a Kofler block. Optical measurements were carried out 
in chloroform with an error of ± 3°. The infrared spectra were recorded on the Zeiss UR 20 
spectrometer in tetrachloromethane. The 1 H-NMR spectra were recorded on the Tesla 60 MH z 
instrument in dcuteriochloroform and corrected to tetramethylsilane . The chemical shift is 
given in ppm. The mass spectrum was recorded on the mass spectrometer AEI 902. The identity 
of samples prepared by difTerent routes was checked by mixture melting point determination, 
by thin-Iaycr chromatography (TLC), and by infrared and 1 H-NMR spectra. Pla tes with 200 x 
X 200 X 0'7 mm silica gel were used for preparative TLC. Usual working up of a solution 
implies washing the solution with 5% aqueous hydrochloric acid, water, 5% aqueous potassium 
hydrogen carbonate solution, water, drying with sodium sulphate or filtration through paper 
What man I PS and evaporation of the solvent ill vaclIo. Light petroleum refers to the fraction 
of b p. 40 - 62°C. 

3!l-Acetoxy-17P-benzoyloxy-6a-broI110-5a -androstan-7-one (II) 

a) Frol/1 3p-acetoxy-17p-bellzoyloxy-5a-androstall-7-0Ile (1): A solution of the ketone! I (54 g) 
in chloroform (350 ml) was treated at room temperature with a solution of bromine (20·7 g) 
in the same solvent (320 1111) and allowed to stand for 20 min . About 400 ml of chloroform were 
distilled ofT under reduced pressure and the residue was poured in water. The product was taken 
into ether, the ethereal solution was washed with 10% sodium thiosulphate, then with a sediJlm 
hydrogen carbonate solution, water, dried, and solvent removed. The residue was crystallized 
from methanol to yield 50 g of the pure product. The mother liquors were chromatogmphed 
over silica gel (500 g) in ligroin- ether (4: 1) to yield, after working up of the corresponding 
fractions and crystallization from methanol additional 2-4 g of the product. The overall yield 
was 52-4 g of the bromo ketone fl, m.p. 218°C (decomp.), [0:]&0 + 17° (c 1'28). IR spectrum: 

TABLE 1 

lH-NMR Signals of 18-H and19-H 
~ .. -----.•. -----.--~-.---~-.------

5a-Androstan-3P,17P-diol 
3-acetate 17-benzoate3 

Compound 

6a ,7a-Cyc!opropano-5a -androstane-313,1713-dioI3-acetate 
17-benzoate (XII) 

J8-H 19-H 

0·94 0·86 

0·95 0·83 
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Ana logues of Androgens 1977 

171 9, 1287, 1280 (benzoate), 1255, 17 ]0 lacetate), 1719 - I 730 em - I (carbony!).l H-N M R 
spectrum: 0·91 (s, 18-H) , 1'16 (s, 19-H), 2·00 ls, acetate), 4·60 (d, J = .12·5 Hz, 6P -H), 4·32 to 
5·15 (mt, 3'1-H and 17'1-H), 7'32 - 7,65 and 7·90 - l';· IS (two mt, 17p-hcnzoate). For C 2s H 3 ; . 

. BrOs (53 1'5) calculated: 63'28 % C, 6'64% H , 1 5'03 ~;, Br: fou nd : 63-42/~ C. 6'67 /~ 1-1, 15 '20~/:' Br. 

b) Frol1l 6:t.-brol11o-5:t.-alldros((JIII'-3P,77.,17 p-lrio! ]-ucerure 17-bl' lI:!oarc (III): The alcoho l J II 
(100 mg) in acetone (5 ml) was trea ted with excess .Jones' reagen t and set aside for 10 min. The 
excess agent was removed with methan o l, the mixture was dilu ted with water and the product 
extracted with ethyl acetate. Usua l lVorking up , evaporation of th~ solvent, and crysta lli l..ation 
from methanol yie lded 65 mg of the bromo ket o ne II , m.p. 220' C (dccomp.) , [0:]6° + 18° (c 1· l ll). 

6:t.-Bromo-5'1-androstane-JP ,7C!,17f}-trio l 3-Acetatc 17- Benzoate (III) 

a) Frol1l 3f} -aceruxy-1 7f}·!Jellzoylox)'·(n-brolllO-5'1-olldm.llall-7-1I1/(! (II) lI'i lh l i l hiulII Iri- fel'l

-bufoxyall1l11illilllll hydride: The ketone /I (2 g) in ethyl acetate CWO ml) was tn':o.l ted at roo m 
temperature wit h solid lithiu m tri-tert-bu toxyaluminium hydride (4 g) and allowed to stand 
for 2·5 h . The mixture was then poured in water, ac idified with 2% hyd rochloric acid, and the 
product was extracted with ethy l acetate. Usua l worki ng up afforded 1·9 g of a product which 
on crystallization from methanol yie lded 1-42 g of th e bromohydrin J II, m.p. 174 - 176"C. 
[a]6° + 52° (c 2'72). lR spectrum: 3575 (hydroxy l) , 1738, 1248 (acetate), 1724, 1277 cm-.I 
(benzoate). t H- N M R spectrum: 0·89 (5, 18-H and 19-H), 2·00 (s, 3f}-acetate), 3·9 1 (mt, W l / 2 = 
= 4·5 Hz, 7f}-H), 4 ·25 (dd, J, = 2 Hz, J 2 = 12 Hz, 6P-I-I), 4-47 - 5' 11 (mt, 3'1-H and 17 '1- H), 
7,29 - 7·62 and 7,94 - 8' 14 (two mt, 17p-bcnzoa te). For C 2s H 37 BrO; (533'5) c~ Iculated: 63'03 % C, 
6·99 /;' H, 14'97% Br; found 63'12% C, 6'98% H, 15'03 % Br. 

b) Frolll flie ke tolle 1I wit Ii sodiuIII boroliydride: The bromo ketone 11 (200 mg) in methanol 
(50 ml) was treated with sodium borohydride (400 mg) and a ll owed to stand for 2 h. The mixture 
was treated with a nother portion of sodium borohydride (400 mg) and after 4 h the rest of the 
h ydride (400 mg) was added. After 18 h at room temperature the mixture was poured in water, 
ac idified with 1% hydrochloric acid and the product was takcn into ether. The ethereal solut ion 
was worked up and the residue a fte r evaporation of the so lven t was chromatographed preparati
vely on 4 plates of si lica g~1 in ligro in-ether (I : I). The zones with thc lipophi lic bromohydrin 
were worhd up and the product (18 mg) was crys tallized from methanol to yield II mg of the 
bromohydrin flI , m.p. 174 to 176°C, [rt.]6° + 50° (c I· 16) . 

6'1-Bromo-5'1-androstane-313, 7[1., 17f}-triol I 7-Benzoate (I V) 

The zones with the polar product from the preparative TLC (foregaing experiment) were worked 
up to yield 145 mg of a product which was crystallized from metlnnol to yield 120 mg of the 
diol I V, m.p. 220 - 223°C, [rt.]lO + 63° (c 1·27) . IR spectrum: 36.10, 3580 (hydroxy\), 1712, 
1280 cm - 1 (benzoate). lH-NMRspectrum: 0·87 and 0·90 (two s, 18- H and 19-H), 1·91 and 3-45 
(two s, hydroxy ls), 3·56 (mt, W l/2 = 25 Hz, 3'1-H), 3·94 (mt, W'/2 = 4 Hz, 7P-H), 4·30 (tid, 
I, = 3 Hz, J

2 
= 11'5 Hz, 6f}-H) , 4·91 (mt,WI / 2 =" 18 Hz, 17:1-1-1) , 7'36 - 766 an d 7,95 - 8,18 

(two mt, 1713-benzoate) . For C26H3SBr04 (491'5) ca lculated: 63'53 % C, 7'17% H, 16'26% Dr; 

found: 63 ·29% C, 7'14% H, 16'01% Br. 

3P-Acetoxy-17p-benzoyloxy-6p-Bromo-5'1-androstan-7-one (V) 

a) From JP-acefoxy-17P-benzoyloxy-5'1-androslan-7-olle (I): Elution of the chromatography 
after isolation of the bromo ketone II under a) with I igroin- ether (4: I) afforded 832 mg of a pro-
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duct which on crystallization from methanol yielded 521 mg of the bromo ketone V, m.p . 
167 - 158°C, [cxll,° + 13° (c I· 21). IR spectrum: 1739, 1250, 1244 (acetate), 1725, I 278 (benzoate), 
1715 cm - I (carbonyl) . I H-NMR spectrum: 0 ·95 (s, 18-H), 1·31 (s, 19-H), 2·02 (s, 3p-acetate), 
3·19 (dd, 'I = 10 Hz, '2 = 10 Hz, 8P-H), 4·10 (d, 1 = 3·5 Hz, 6:r:-H), 4·63-5·07 (mt, 3o:-H 
and l7a-H), 7·36 - 7·61 and 7·92 - 8·18 (two mt, 17p-benzoate). For C2sH3sBrOs (531·5) 
calculated: 63 ·28% C, 6·64% H, 15·03 % Br; found : 63·22% C, 6·98 % H, 15·54% Br. 

b) From 613-bromo-5a-androItane-3p,7p,1713-triol 3-acetate 17-benzoate (VI): A solution of the 
bromohydrin VI (400 mg) in acetone (\0 ml) was treated with excess Jones' reagent and allowed 
to stand a t room temperature for 10 min. The excess reagent was removed with methanol, the 
mixture was diluted with water, and the product was isolated with ethyl acetate. Usual working 
up and crystallization from methanol afforded 204 mg of the bromo ketone V, m.p. 167-168°C, 
[cxl~o + 13° (c 1· 11). 

6p -Bromo-5o:-androstane-3p,7P, 17p-triol 3-Acetate 17-Benzoate (VI) 

A solution of the bromo ketone V (155 mg) in ethyl acetate (20 ml) was treated with lithium 
tri-tert-butoxyaluminium hydride (300 mg) and allowed to stand at room temperature for I h. 
The mixture was decomposed with 5% acetic acid, diluted with water, and the product was taken 
into ether. The ethereal solution was worked up as usual, and ether removed. The residue (145 mg) 
was crystallized from methanol to yield 95 mg of the bromohydrin VI, m.p . 96 - 99°C, [cxl~o + 13° 
(c 1·79). IR spectrum: 3560 (hydroxyl), 1738, 1245 (acetate), 1725, 1276 cm -I (benzoate). 
I H-NMR spectrum: 0·96 (s, 18-H), 1·11 (s, 19-H), 2·02 (s, 3p-acetate), 3·24 (dd, 11 = 4 H z, 12 = 

= 9·5 Hz, 7o:-H), 4·45 (dd, 11 = 12 = 3 Hz, 6:r:-H), 4·57- 5·06 (mt, 3o:-H and 17P-H), 7·37 to 
7·63 and 7·84-8·01, (two mt, 17p-benzoate). For C28H37BrOs (533 ·5) calculated: 63 ·03 % C, 
6 ·99% H, 14·97% Br; found: 63·83 % C, 6·75% H, 15·13% Bf. 

5a-Androst-6-ene-3p,17P-diol 3-Acetate 17-Benzoate (VIl) 

a) From 6a-bromo-5a-androstane-3P,7a,17p-triol 3-acetate 17-bellzoate (Ill): The bromo
hydrin III (140 mg) in acetic acid (10 ml) was refluxed with zinc dust (300 mg) for 6 h. After 
cooling off to room temperature the metal was filtered off, washed with ethyl acetate, and the 
filtrate was diluted with water. The product was isolated by extraction with ethyl acetate. The 
organic layer was washed with a sodium hydrogen carbonate solution, water, dried, and solvents 
removed ill vacllo. The residue (125 mg) was chromatographed preparatively on 3 plates of silica 
gel in ligroin- ether (4: 1). Working up of the corresponding zones yielded 75 mg of a product 
which on crystallization from methanol gave 43 mg of the olefin Vll, m.p. 182-186°C, [cxl~o - 58° 
(c 1·17). IR spectrum: 1733, 1248 (acetate), 1725, 1275 cm -I (benzoate). I H-NMR spectrum: 
0·80 and 0·95 (two s, 18-H and 19-H), 2·00 (s, 3p-acetate), 4-40 - 5·06 (mt, 3o:-H and l7o:-H), 
5·26 and 5·46 (two d, AB system, 1 = 10 Hz, 6-H and 7-H), 7·38-7·64 and 7·96-8·18 (two mt, 
l7p-benzoate). For C28H3604 (436·6) calculated: 77·03% C, 8·31% H; found: 76·78% C, 8·45% H. 

b) From 6p-bromo-5o:-androstane-3P,7I3,17p-triol 3-acetate 17-benzoate (VI): The bromo
hydrin VI (200 mg) in acetic acid (12 ml) was treated with zinc dust (400 mg) as described in the 
foregoing experiment. Similar working up afforded 180 mg of a product which was chromato
graphed on a silica gel column (10 g) in ligroin-ether (4 : 1). Working up of the corresponding 
fractions gave 160 mg of a product which was crystallized from methanol to yield 102 mg of the 
olefin Vll, m.p. 182-185°C, [cxlbo -58° (c 1·12). 
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Analogues of Androgens 1979 

17!3-Hydroxy-6::X,70:-cyclopropano-50:-androstan-3-one (VII 1) 

The benzoate IX (1 '1 g) in methanol (500 ml) was treated with a solution of potassium hydroxide 
(4-4) g) in the minimum amount of water and set aside for 20 h at 18°e. The solvent was removed 
in vaCI/O, the residue was diluted with water, and the product taken into ether. Usual working 
up and crystallization from methanol afforded 525 mg of the alcohol VIII, m.p. 215 - 218°C, 
[a]f)o - 25° (c 0·92). IR spectrum: 3630, 1071, 1049, 1023 (hydroxyl), 3070 (cyclopropane), 
1719,1712 cm - l (carbony l). I H-NMR spectrum: - 0'14-0'07 and 0·28 - 0·63 (two mt, cyclo
propane protons), 0·83 (s, 18-H), 1·02 (s, 19-H), 3·63 (mt, W I/2 = 21 Hz, 17o:-H). For C 20 H 3002 
(302'4) calculated: 79-42% C, 10'00% H; found : 78 '99% C, 10·01 % H. 

1713-Benzoyloxy-60:, 7 0:-cyclopropano-50:-a ndrostan-3-one (I X) 

A solution of the alcohol Xl (350 mg) in acetone (15 ml) was treated with excess Jones' reag~nt 

and set aside for 10 min. The excess reagent was removed with methanol, the mixture was diluted 
with water, and the product extracted into ethyl acetate . The extract was washed with a sodium 
hydrogen carbonate solut ion, water, dried, and solvent removed . The residue (325 mg) was 
crystallized from methanol to yield 260mg of the ketone IX, m.p . 209 - 211 °C, [a]6° + 27° 
(c 2'09). IR spectrum: 3065 (cyclopropane), 1723, 1277 (benzoate), 1715 cm - I (carbonyl) . 
IH-NMR spectrum: 0,36-0,65 (mt, two cyclopropane protons), 1·01 (5, 18-H and 19-1-1),4'87 
(mt, W l / 2 = 17 I-Iz, 170:-1-1),7'28 - 7'62 and 7'91 - 8'21 (two mt, 17!3-benzoate) . For C271-13403 
(406 '5) calculated : 79·76% C, 8-43% 1-1 ; found: 79 ·73% C, 8'67% 1-1 . 

60:,70:-Cyclopropano-50:-androstane-3!3,17!3-diol (X) 

The diester XII (520 mg) in methanol (50 ml) was treated with a solution of potassium hydroxide 
(500 mg) in the same solvent (10 ml) and refluxed for 2 h . The mixture was diluted with water, the 
product taken into ether, and the ethereal solution was worked up. The residue (440 mg) was 
crystallized from methanol to yield 330 mg of the diol X, m.p. 171-173°C, [a]~o - 67° (c 0'81). 
IR spectrum: 3615, 1058,1048 (hydroxyl), 3065cm- 1 (cyclopropane). IH-NMR spectrum: 
-0·21 to - 0,03 and 0,38-0'77 (two mt, cyclopropane protons), 0·80 and 0·82 (two s, 18-1-1 
and 19-H), 3·32-3·96 (mt, 30:-H and 170:-H). For C20 H32 0 2 (304,5) calculated : 78·89% C, 
10'60% H; found : 78'82% C, 10·67% H. 

6o:,70:-Cyclopropano-50:-androstane-3!3,17!3-diol 17-Monobenzoate (Xl) 

a) From 60:,70:-cyc!opropano-50:-andostane-3!3,17!3-dio! 3-acetate 17-benzoate (XII): A solution 
of the acetate Xll (1 g) in chloroform (15 ml) and methanol (60 ml) was treated with concentrated 
hydrochloric acid (1 '2 ml) and allowed to stand at 22°C for 20 h. The solvents were partly removed 
in vaCI/O and the residue was diluted with water. The product was extracted with ethyl acetate, 
the extract was worked up, and the residue was crystallized from methanol to yield 720 mg of the 
diol XI, m.p. 174-176°C, [a]5° - 18° (c 1'24). IR spectrum: 3065 (cyclopropane), 3625 (hydroxyl), 
1722, 1278 cm-l (benzoate) . IH-NMR spectrum: - 0,14 to - 0,01 and 0·47 to 0·64 (two mt, 
cyclopropane protons), 0·82 (s, 19-H), 0·96 (s, 18-H), 3·45 (5, hydroxyl), 3·52 (mt, W I / 2 = 20 Hz, 
30:-H), 4·84 (mt, WI l l = 27 Hz, 170:-1-1), 7·29 - 7·62 and 7,95-8,18 (two mt, 17!3-benzoate). 
For Cl7H3603 (408'6) calculated: 79'37% C, 8'88% H; found: 79'42% C, 9·36% H. 

b) From 17!3-benzoyloxy-6o:,70:-cyc!opropano-50:-androstan-3-one (IX): Further elut ion of the 
chromatography after isolation of the 30:-epimer XIV with the same solvent mixture afforded 
fractions with the polar component. Working up and crystallization from methanol yielded 
485 mg of the alcohol Xl, m.p. 172-175°C, [a]5° - 18° (c 1-16). 
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6:X,7a-Cyclopropano-S':(-androstane-313, 1713-d iol 3-Acetate 17-Benzoate (XU) 

The Zn- Cu cou ple (0'7%) was prepared by ad ding zinc dust (5·2 g) into a solution of cupric 
acetate monohydrate (119 mg) in acet ic aci d (5 ml) at SO - 60°C, shaking until the solution 
decolorized, and decanting the metal with eight portions of ether (S ml each). A solution of the 
olefin VI! (I 'S g) in ether (15 ml) was trea ted with diiodomethane (4·6 ml) in ether (10 ml) and 
hea ted with the couple in a 100 ml a ut oc lave for 7 h in boiling water bath. After standing over
night at room temperature the couple was filtered off, washed with ether, and the filtrate was 
poured into 5% potassium hydrogen carbonate solution. The ethereal layer was washed with water, 
5% hydrochloric acid, 5% sodium hydrogen carbonate, 10% sodium thi os ulpha te, water, dried, 
and so lvent was removed ill /;(/CIIO. The residue was chromatographed on a silica g~ l column 
(50 g) in ligroin- cther (4: I). Fracti ons corresponding in thei r polarity to the starting material 
were combined and evaporated to yield I g of an oily product. It was dissolved in ether (15 ml) 
and treated with a solution of perphthalic ac id (lA g) in ether (18 ml) and allowed to stand 
at roo m temperature for 20 h. The excess peracid was extracted with 5% sodium carbonate 
soluti on, washed with water, dried, and ether distilled off. The residue (0·92 g) was chroma to
graphed over silica g'! l (50 g) in ligroin - ether (9: 1). Fractions with the lipophilic component 
were worked up and the resid ue (265 mg) was crystallized from methanol to yield 182 mg of the 
cyclopropano derivative XII, m.p . 92 - 96°C, [a15° _ 1° (c 1·83). IR spectrum: 3070 (cyclopro
pane), 1733, 1249 (acetate), 1728, 1278 cm- 1 (benzoate). Mass spectrum: M + 450. 1 H-NMR 
spectrum: - 0'19 - 0'01 and 0·27 - 0·63 (two mt, cyclopropane protons), 0-S3 (s, 19-H), 0·95 
(s, IS-H), 2-00 (5, 313-acetate), 4-32 - 5-01 (mt, 3a-H and ISa-H), 7-36 - 7-62 and 7-95-S-22 (two 
mt, 1713-benzoate)_ For CZ9H3S04 (450-6) calculated: 77-30% C, 8-50% H; found: 77-44% C, 
8-07% H_ 

6a,7a-Cyclopropano-5a-androstane-3, 17-dione (Xl/!) 

a) From 6a,7a-cyc!opropano-Sa-allc/rostall-313,1713-dio[ (X): A solution of the diol X (250 mg 
in acetone (40 ml) was treated with excess Jones' reagent and allowed to stand at room tempera
ture for 10 min_ The excess reagent was removed with methanol, the reaction mixture was diluted 
with water, and the product was taken into ether. The ethereal solution was washed with a sodium 
hydrogen carbonate solution, water, dried, and solvent removed_ The residue was crystallized 
from methanol to yield 170 mg of the dionc XUI, m.p_ 172 - 174°C, [a15° + 39° (c 0-92). IR 
spectrum: 3070 (cyclopropane), 1742, 1719 cm- 1 (carbonyl groups) _ IH-NMR spectrum: 
0'38 - 0-72 (mt, cyclopropane protons), 0-96 (5, IS-H), I-OS (s, 19-H) . For CZO H 28 0 Z (300A) 
calculated : 79'95% C, 9-39% H; found : 79-62/~ C, 9-32% H_ 

b) From 1713-hyc/roxy -6':1.,70:-cy c!opropallo-5a -allc/ros tan-3-olle (VIII): The alcohol VIII (SO mg) 
in ace tone (5 ml) was oxidized with Jones' reagent as described above. Similar working up and 
crystallization from methanol gave 42 mg of the dione XIII, m op. 170 - 174°C, [a1~0 + 38° 
(c 1-12)_ 

6a,7a-Cyclopropano-5a-androstane-3a,1713-diol 17-Benzoate (XIV) 

A solution of the ketone IX (720 mg) in ethyl acetate (400 ml) was treated with lithium tri-tert
-butoxya luminium hydride (1 -5 g) and allowed to stand at room temperature for 10 min. The 
excess hydride was decomposed with water and 2% hydrochloric acid and the product taken 
into ethyl acetate_ Working up and evaporation of the solvent afforded 700 mg of a mixture 
containing two products which were separated by column chromatography over silica gel (200 g) 
in ligroin- ether (9 : I). Fractions with the lipophilic component were worked up and the resi-
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Analogues or Androgens 1981 

due after evaporation of the solvents (17 mg) was crystallized rrom methanol to yield 8·5 mg 
of the alcohol XIV, m.p. 212 - 215°C, [~l~)o + 5" (c 0·78). IR spectrum: 3630 (hydroxyl), 3065 
(cyclopropane), 1721, 1278 cm - I (benzoate) . . 1 H-NM R spectrum: 0,44 - 0,69 (mt, cyclopropane 
protons),0'74(s, 19-H),0·91 (s, IS-H), 4·01 (mt, W l 12 7·5 Hz, 3f}-Hl, 4'82 (mt, W I / 2 18 Hz, 
l7et-H), 7,32 - 7,56 and 7,90 -- 8,14 (two mt , 17~-benzoate). For C27 H36 0 3 (408'6) calculated: 
79'37 ~~ C, 8·88% H: round: 79·20% C, 8'S6~/~ H. 

The allalyses were carried 0111 in the AnalYlical Laboratory of Ihis II/.Hitllle by .Mrs E. S_vkorova. 
Mrs V. Rllsolla. Mrs E. Sipol'li and Mrs A. FrO/lkora under the direction of Dr .I. Horacek. The 
infrared .,pectra lI'ere recorded by A1rs K. A1alOIIskova and Alr P. FU/'lluinek under the direction 
of Dr .I. Sl11olikova. The lIlass spectrufll was' recorded by Dr A. Trka. I H-NMR spectra were 
recorded by Dr A1. Synai:kova. Mrs .I . .IelinkOl,a alld Mrs M. Sllopkova. Technical assistance was 

provided by Mrs f. Maskolyi. 
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