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Some reactions of the isomeric cyclopropano deriva ti ves If a nd I' lea din g to I) -h o mo s te roids 
are desc ribed and the mecha nism of these reactio ns is disc ussed. 

In our previous paperJ we have studied the Simmons- Smith methylenation of the 
16,17 double bond in acetate I and prepared the isomeric cyclopropano derivatives 
II and V. Whereas the structure of the CI. adduct II was well establi shed by I H NM R 
spectroscopy, the spectrum of the isomeric p adduct V did not show presence of the 
cyclopropane protons. Therefore a fin al proof of structure was desirable in the 
case of the p adduct V. 

In this paper we present new spectral as well as chemical evidence, which confirm 
the structures assigned previouslyl. The 13C-NMR data are presented in Table I. 
They prove the structure of the CI. adduct I I a ll the signals of the cyclopropane carbons 
being shifted to higher field: The methylene carbon shows as a triplet at 14·91 ppm, 
C(t6) signal is presented by a doublet at 23·83 ppm, the C(J7) signal by a singlet 
at 47·68 ppm. In the spectrum of the p isomer signals at 26·57 ppm and 27·22 ppm 
belong undoubtly to the carbon atoms in the cyclopropane ring_ However, the doublet 
at 65-36 ppm is typical of a H- C(J 7)- CO- CH3 grouping which is not present 
in the adduct if the structure V is correct . We therefore carried out deuterium ex­
change experiments and obtained the fully deuterated derivative I V containing ac­
cording to the mass spectral evidence three deuterium atoms. This proves absence 
of hydrogen atom at C(l7) and position of the cyclopropane ring at C(J 6) and C(17)' 
In addition, following reactions prove the configurations of the cyclopropane ring 

in both adducts . 

In continuation of our recent work 2 on participation of the cyclopropane ring 
in solvolytic or similar reactions we extended our studies to the 16,17 cyclopropane 
derivatives XI, XII, VI and VII. The alcohols XI and XII were described in our 
previous paper l alcohols VI and VII were prepared by metal hydride reduction 
of the ketone V; Jones' oxidation gave back the starting ketone. 

Part CCLXXIX in the series On Steroid~ ; Part CCLXXVIIl This Journal 48, 3328 (1982). 
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174 Kohout, Kasa l, Sanda, Ve lgova : 

Mesylati on of the alcohol XI afforded mixture of three compounds. Analysis 
proved the polar compound to be a mesylate, one of the lipophili c compound a ch loro 
deri vat ive and the second one an olefi n. Spectral evidence showed presence of the 
cyclopropane ring and a vinyl group in the olefin which is therefore a product of si m­
ple elimina tion of the 200: hydroxyl group and has structure XIV. 1 H NMR spectra 
of both the chloro derivative and the mesylate show absence of the cyclopropa ne 
ring. The multiplet of protons at C(6)' C(t6) and C(20) lying between 5·1 and 5-4 ppm 
shows a very similar pattern in the chloro deri vative as well as in the mesylate . In ad-

TABLE I 

13 C NMR spectra o f the isomeric cyclopropano deriva ti ves II and V 

Compound II Compound V 
----------_.-

Oil assignment ij" 1 J (Hz)" assignmen t 

207-87 (s) CH3-CO- C- 207·46 (s) CH3- CO- C-
170-39 (s) CH3- CO- O- 170-3 4 (s) CH3- CO- O-
140·1 8 (~) C(S) 140·08 (s) C(S) 
122·03 (d) C(6) 122·11 (d) 147·3 C(6) 
73-90 (d) C(3) 73·84 (d) 151 ·6 C(3) 
50·55 (d) C(9) 65·36 (d) 124·2 C(14) 
47·78 (d) C(14) 51 ·22 (s) C(1 1~ 
47-1';8 (s) C(17) 49·87 (d) 124·2 C(9) 
40·76 (s) C(13) 41'08( s) C(13) 
38· 16 (I) C(4) 38·16 (I) 128·4 C(4) 
37·03 (I) C(1) 36·93 (t/ 128-4 C(1) + C(12) 
36·88 (s) C(IO) 36·72 (s) C(10 ) 
34'55 (t) C(12) 31·52 (t) 125·5 C(7) 
31·76 (I) C(7) 30· 75 (d) 122·1 C(8) 
30-41 (d) C(8) 29·65 (t) 139·9 C(1S) 
27·80 (t) C( 2) 27·77 (I) 127·7 C(2 ) 
26·91 (q) CH3-CO-C- 27-82 (q) 127·0 CH3- CO- C 
26·05 (\) C(IS) 27·22 (d) 168-4 c: C(1 6) 
23·83 (d) C(16) 26·57 (I) 163·1 CH2 
21·33 (q) CH3- CO- O- 21-62 (I) 124·1 C(1I) 
20·81 (I) C(1I) 21 ·30 (q) 129·4 CH3- CO-O-
19·24 (q) C(19) 19·16 (q) 128·3 C(19) 
17·02 (q) c: C(18) 16·79 (q) 126'3 C(18) 
14·91 (I) CH2 

a Bruker WH-300 instrument (75-47 MHz), CDCl 3 as internal standard, BB decoupling. I J con­
stants determined from coupled spectra (± 0'8 Hz). b The &ignal represents two carbon atoms. 
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On Steroids 175 

dition, this multiplet resembles closely to the correspo nding signals in the known3 

D-hol11o acetate XIIl which we prepared from the alcohols X l and X ll with lh al­
liul11(IIl) acetate in acetic acid. We may conclude t hat the mesylale has struct ure X 
and the chloro derivative has structure X V. The 20p-hydroxy derivative X 11 gave 
on 111esylation two products: The mesylate X and the chIaro derivative X V T he 
olefin XIV was not detected. The alcohol Xl when treated with acetic acid aO'o rded 
the O-h01110 acetate XIII similarly, as described fo r the lOP isomer XIl. 

I 

I FO 
/'T-I'" 

~/:; 
ACO~ 

II 

V[ VII 

Solvolysis of the mesylate X Jed to a mixture of the D-homo acetate XIII (about 
30%) and a lipophilic product (about 70%). This main product contained one isolat­
ed and two conjugated double bonds and no cyclopropane ring. Mass spectrum shows. 
a molecular peak of 354 and a fragmentation which points to splitting off a two­
carbon fragment. Identical triene was also obtained from the mesylate X with ' col-
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176 Kohout, Kasa l, Sanda, Velgova : 

lidine and from the chloride XVwith potass ium tert-butoxide, This triene is therefore 
3p-acetoxy-D-romopregna-5, 16,20-triene (VIII ). 

A,OCeS 
VIlI 

# "",.OH 
\\\\\\\' 

AcO/ ~ 

X I, 20(1-
X II, 20fJ-

~J I 

111111/ 

AcO '" "" 

XIV 

IX , R = H 
X , R = Ac 

j 

-----" r ~-"OA' ACO~ 
XIII 

rt¢1 

"""'Cl 

AcO ~ 

XV 

VIll 

The epimeric alcohols VI and VII with the p-oriented cyclopropane ring afforded 
on mesylation an identical mixture of a chi oro derivative (30%) and a mesylate 
(70%), the relationship being reversed in comparision with mesylation of the iso­
meric alcohols II and V. This mesylate is not identical with the mesylate X and on re-
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On Steroids 177 

action with collidine gave the triene VIll. This, together with spectral evidence 
points to structure X VlI. Similar evidence proves the structure of the chloro deriva­
tive as a 16~-chloro compound X VI (Table ll). 

V / 

~CI 
A'O~ 
/ nJ ~ 

/ (~ OM" 
A'O~ 

XVII ~ 

! 
~OA' 

A'O~ 
XV/II 

VfI/ 

VII 

Acetolysis of the mesylate XVII gave a mixture of two products in about 1 : 1 
relation. The lipophilic compound was again the triene VlII, the polar compound 
was the D-homo-16~-acetate XVIlI as follows from spectral evidence. This acid­
-catalyzed rearrangement proceeds stereospecifically the configuration of the new 
substituent depending on the orientation of the cyclopropane ring. The electron 
deficient centre developed at C OO) on leaving of the substituent triggers the rear­
rangement. The stereospecificity is given by the different stereochemistry of the 
reaction at C(16) in the two isomeric cyclopropane structures. 
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EXPERIMENTAL 

Melting points were determined on a Kofler bl ock. Optica l measurements we re carried out 
in chlo rofo rm with an error of :1: 3°. The infrared spectra were recorded on the Zeiss UR 20 
spectrometer in tetrachl oromethane. The 1 H NMR spectra were reco rded on the Tesla 60 MHz 
instrument in deuteri ochlorofo rm unless o therwise sta ted a nd corrected to tetrameth ylsilane. 
The chemical shift is given in ppm. The mass spectra were recorded on the mass spectrometer 
A EI MS 902. The identity of samples prepa red by differen t routes was checked by mixture meltin g 
point de te rmination, by thin layer chromatography (T LC). and by infrared and 1 H NMR 
s pectra . Pl a tes with 200 X 200 X 0·7 mm silica gel layer were used fo r preparati ve TLC. U sual 
wo rking up of a solution implies washing the solution with 5% aqueous hydrochlo ric acid, water, 
5% aqueo us potassium hydrogen carbonate solution. water, drying with sodium sulph a te. and 
evaporatio n of the solvent in vacu o. Ligro in refers to the fracti on of b.p. 40 - 62°C. 

TABLE I[ 

IH NMR s pectraa of the dienes XVand XVI (Varia n 200 MHz), deuterioben ze ne) 

0 ·763 
0'S59 
),64 

\ ·756 
2 · 12 

2· 37 
2·48 
2 ·79 
4·25 
4· 80 
5·24 
5-4 3 

0· 793 
0·817 
[ ,463 
[ ·754 
2·06 
2·36 
2·49 
3·1 
3·6 
4·81 
5·2 

Multiplicity 

dd. J2 0 = 6·7.JI 7 = 1·3 
s 
dm, J = 2·1 
m. J6 = 2 

Diene xv 

ddd, Jgcm ~~ 13'0, .13• = 5'3,.12 = 2·0 
dt , Jt 6 ~ = 2'5, .12 0 = 2·1. J gem = 15. J t 5 = \· 8 
q . J t7.,1 7P = 2'5 - 3,0, JJ5 0, 15p = 2'5- 3,0 
m. Jh ,4. = 5·0. J2p,4~ = 10·0 
m, J4 • .4P = 2'5 , J7 • . 7 P = 2·5 
dt, J2 1 = 7'0, J t 7• = [·5,.I t 7p = j·O 

Diene X VI 

dt , Igem = 13·1 
m 
ddd, .Igem = 12'5,13• = 5'3,12 = 2·0 
ddd, Igem = 13 '6,116• = 4·S, 120 = 1'6, 121 = 1-4 
m, 115P,17P = 12'2, J I5 . , 17. = 4'S 
m, J2.,4. = 5·3,.I2P,4P = 11·4 
m 

Varian 200 MHz instrument; C6D6 

Assignment 

IS-H 
19-H 
21-H 

3-0Ac 
17P-H 
4P-H ' -
4o:-H 

17o:-H 
16P-H 
3o: -\-I 

6-H 
20-H 

IS-H 
19-H 
21-H 

3-0Ac 
15o:-H 
17o:-H 
4o:-H 

17P-H 
16o:-H 
3a-H 

6-H and 20-H 
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On Steroids ]79 

3B-Hydroxy-16B.17B-cyclop ropano pregn-5-en-20-onc (11/ ) 

A solution of V (50 mg) in mcthanol (5 ml) was treated with a soluti on o f potass ium carbonate 
(50 mg) in water (0'5 ml) and reBuxed fo r 5 min. After 20 h at room room temperature methanol 
wa s di stilled ofr, the residue was diluted with water, a nd the product was taken in to ether and 
worked up. Evaporation of the solvent and crystalliz.at ion from methanol gave 16 mg of the alco­
hol ill, m.p. 203 - 204°C (after sublimation), [a ]5° - tn" (e 0'84). IR spectrum: 3625, 1051 
(hydroxyl), 3 085, 3 035 (cycl o pro pane and double bond), I 680, I 360 cm - 1 (carbonyl) . . 1 H NMR 
specl rum: 0·S3 (5, 18-H), 0·99 (s, 19-H), 2· 00 (s. 2 1-1--1). 3-48 (Illt. WI l l =-= 28 H z, 30:- 1-1), 5·31 
( 111 , WI l l = S H z, 6-H). For C 22 H320 2 (32S'5) ca lculated: 00-44% C. ~.Hl2% H; found: SO'27%C, 
~-42% H . 

[21 _2 1-1 3)3B-Hydroxy -1 6B, 17B-cyclop ropanopregn-5 -en-20-one 3-Acet a te (I V) 

A solution of the ketone III ( 10 mg) in tetrahyd rofura n (5 ml) was treated with a solution of li­
thiumdeuteroxide in deuterium oxide (I ml ) which was prepared by disso lving lithium (100 mg) 
in deuteriu m oxide (2'5 ml). One drop of the phase-transfer catalyst (Aliquat, Al drich) was 
added and the luixture was stirred for 72 h at room temperature. T he product was poured in water 
and isolated with ether in the usua l way. Eva pora tion o f the so lvent a fforded a residue pure 
on TLC which was submitted to mass spec trosco py . Mass spectrum: 85'5% m/z = 33 1, 14'5% 
m lz = 330. 

16B. I 7B-Cyclopropanopregn-5-ene-3B,200: -diol 3-Acetate (VI ) 

The ketone V (100 mg) in tetrahydrofuran (6 ml) was treated with solid lithium tri-ten-butoxy­
alumini um hydride (200 mg) and a ll owed to stand at roo l11 temperature fo r I h. A new portion 
of the hydride (200 mg) was added a nd after 2 h a t roo m temperature the mixture was decom­
posed with water and dil uted hydrochlorid ac id . T he product was taken into ether and the 
et hereal solution was worked up as usua l. The residue (80 mg) a ft er evaporation of the solvent 
was ch romatog raphed preparati ve ly on 6 plates of silica gel (doub le developement in ligroin-ether 
1 : I). T he zones with the lipophilic alcohol were collected, the product was extracted with ether, 
and ether was distilled off. The residue was crystallized from ether to yield 20 mg of the alcohol 
Vi , m.p. 161 - 162°C, [a)l,° - 64° (c 1'85). Mass spec trum: I1I /Z 312 (M - 60). IR spectrum: 
3 630 (hydroxyl), 3075 (cyclopropane), I 737, I 247, 1 036 (acetate), 1 670, 3025 cm - 1 (double 
bond). 1 H NMR spectrum: 0· 72 (s, 18-1-1), 1·02 (s, J9-H), 1·09 (d, J = 6·5 Hz, 21-H), 2·04 (s, 
3B-acetate). 4·32 (q, J = 6·5 Hz, 20-H), 4·59 (m, W I /2 = 21-Hz, 30:-H), 5'39 (m, Wt l2 = 9Hz., 
6-H ). F or C24 H3603 (372,5) calcula ted: 77-37% C, 9· 74% H; fo und: 77'36% C, 9'68% H . 

16B.1 7B-CycJopropanopregn-5-ene-3B ,20B-dio l 3-Acetate (V/I ) 

The zones with the po lar alcoho l from the chromatography in the foregoin g expe riment af­
forded after working up, extraction with ether and evaporation of tbe solvent a residue which 
on crystallization from ether gave 40 mg of the alcohol VII, m.p. 148- 149°C, [a)l,° - 59'5° 
(c 1'86). Mass spectrum: m / z 312 (M-60). IR spectrum: 3620, 3605 (hydroxyl), 30S0 (cyclo­
propane), J 738, I 247, I 036 (acetate), I 670, 3020 cm - 1 (do uble bond) . IH NMR spectrum: 
o·n (5, IS-H), 0·95 (d, J = 8 Hz, 2I-H), 1·02 (s, J9-l-J), 2·04 (s , aceta te), 4 ·24 (q, J = 6·5 Hz, 
20-H ), 4·57 (m, WI I2 = 23 Hz, 30:-H), 5·43 (m, W I / 2 = 9 Hz, 6-H). For C24H3603 (372' 5) 
calculated: 77'37% C, 9'74% H; found: 77-7S% C, 9'65% H. 
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3~-HydroxY-D-homopregna-5, 16, 17a-triene 3-Acetate (VIII) 

a) The mesylate X (430 mg) and anhydrous sodium acetate (1'2 g) was refluxed in acetic acid 
(30 ml) and acetic anhydride (3 ml) for 8 h . After 18 h at room temperature the mixture was dilut­
ed with water, and the product was isolated with ether. Working up and evaporation of the 
solvent gave a residue which was chromatographed over silica gel (50 g) in ligroin-ether (2 : I). 
Fractions with the lipophilic component yielded after working up and evaporation of th.e solvents 
287 mg of a product which was crystallized from acetone to yield 165 mg of the triene VIII, 
m.p. 135 - 137°C, [albo -242° (c 1'09). IR spectrum: 3085 sh, 3040, I 678, I 645, I 612 (double 
bonds), I 740, I 247, 1036 cm - 1 (acetate). 1H NMR spectrum: 0·90 (s, 18-H), 1·02 (s, 19-H), 
1·705 (d, J = 7 Hz, 21-H), 2·04 (s, acetate), 4·59 (mt, W 11l = 22 Hz, 3et-H), 5,11-5,94 (mts, 
6-H, 16-H and 20-H), 6·40 (br d, J = 10 Hz, 17-H). Mass spectrum: m/z 354 (M +), base peak 
294 (M- 60). For Cl4H3402 (354'5) calculated: 81-31% C, 9'67% H; found : 81'31% C, 9·29% H. 

b) The chloro derivative XV (120 mg) was added to a solution of potassium (500 mg) in tert­
-butanol (15 ml) and allowed to stand at room temperature for 12 days. The mixture was diluted 
with water and the product was extracted into ether. Working up of the extract and evaporation 
of the solvent afforded a residue which was acetylated with acetic anhydride (0'6 ml) in pyridine 
(I ml) at room temperature for 18 h. Working up gave a crude product which was purified 
by preparative TLC on 4 plates of silica gel in ligroin- ether (9 : I) to yield 32 mg of the starting 
material and 65 mg of a lipophilic compound which on crystallization from acetone gave 39 mg 
of the triene VIII, m.p. 134-137°C, [albo - 251° (c 1'3). 

c) The mesylate X (106 mg) in sym-collidine (10 ml) was refluxed for 2 h in a nitrogen at mo­
sphere. After cooling off the mixture was diluted with water, the product was taken into ether, 
and the ethereal solution was worked up. The residue after evaporation of the solvent was crystal­
lized from ethanol to yield 41 mg of the triene VIII, m.p. 133 - 140°C, [alfio - 227° (c 1'2). 

d) The mesylate IV (49 mg) in sym-collidine (5 ml) was refluxed for 150 min under nit rogen. 
After cooling off the mixture was worked up as described above . The residue was purifiedby-pre­
parative TLC on two plates of silica gel in ligroin-ether (9 : I). Working up of the corresponding 
zones gave 25 mg of a crude product which was crystallized from acetone-water to give 12 mg 
of the triene VIII, m.p. 135-137°C, [alba -238° (c 0'6). 

e) The mesylate V (100 mg) was refiuxed with sodium acetate (250 mg) in acetic acid (7 '5 ml) 
and acetic anhydride (0'75 mI) under nitrogen for 8 h. The mixture was diluted with water and the 
product was extracted with ether. Working up of the extract and evaporation of the solvent yielded 
96 mg of a product which was chromatographed on two plates of silica gel in ligroin-ether (2 : I). 
The zones with the lipophilic product afforded 42 mg of the trienelVIII, m.p. 131 - 134°C (ace­
tone- water), [albo -242° (c 0·7). 

16-:x-MethanesulphonyloxY-D-homopregna-5, 17a-dien-3~-01 (IX) 

A solution of X (40 mg) in tetrahydrofuran (4 ml) was treated with lithium aluminiumhydride 
(40 mg) and allowed to stand at room temperature for 15 min. The excess hydride was decom­
posed with ethyl acetate and wet ether, diluted with water, and acidified with dilute hydrochloric 
acid. The ethereal layer was worked up as usual and ether removed . The residue was chroma to­
graphed on two plates of silica gel in ligroin--ether (3 : 2). The corresponding zones were col­
lected and the product extracted with ether. Evaporation of the solvent and crystallization from 
chloroform-ligroin gave the alcohol IX, m.p. I25-I27°C, [albo -135° (c 1'6). IR spectrum: 
3 625 (hydroxyl), 3065, 3035 (double bonds), 1 342, I 176 cm - 1 (-S02-)' 1 H NMR spectrum: 
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0·96 (5, 18-H), 1·01 (5, 19-H), 1·63 (d, J = 6·5 Hz, 21-H). 2·98 (s, mesylate), 3·53 (m!. W l 12 = 

= 32 Hz, 3a-H), 5·28 (mt, 6~-H, 16cx-H and 20~-H). For C2sH3S0SS (450·6) calculated: 66 '63% 
C, 8'50% H, 7·12% S; found : 66-43% C, 8'50% H, 6'76% S. 

3~ , 16a -DihydroxY-D-homopregna-5 ,17a-diene 3-Acelate 16-Methanesulphonate (X) 

a) A solution of XI (372 mg) in dichl oromethane (10 ml) was cooled to O°C and treated with 
triethylamine (1·1 ml) and methanesulph onyl chlo ride (1-43 ml). The mixture was kept at O°C 
for 10 min, decomposed with water and ice and the product was taken into chlo roform. The 
extract was worked up and the product was chromatographed on a silica gel column (50 g) 
in ligroin-ether (2 : I). Fractions with the polar product were worked up and the crude product 
after evaporation of the solvents was crystallized from chloroform- ether to afford 120 mg of the 
mesylate X, m.p. 133-137°C (decomposition above 105e C), [0: ]6° - 127° (c 1'2). IR spectrum: 
3070, 3040, 1 679 (double bond), I 740, I 248 em - I (acetate). I H NMR spectrum: 0·92 (s, 

18-H), 0 ·99 (5, 19-H), 1·60 (d, J = 7 Hz. 21-H), 2·00 (s, acetate), 2·95 (s, mesylate), 4·59 (mt, 
W l / 2 = 22·5 Hz, 3cx-H), 5·28 (mt , 6-H, 16-H and 20-H). Mass spectrum: m/z 390 (M - HOAc), 
354 (M-MesOH), 294 (basic peak; M - HOAc-MesOH), 279 (M - HOAc - MesOH- CH 3 ). 

For CZSH380SS (450'6) calculated: 66'63% C. 8'50% 11 , 7·12% S; found : 66'53% C, 8'55% H, 
7·19%S. 

b) The alcohol XII (180 mg) was esterified with mcthanesulphonyl chloride as described for 
Xl. Similar working up and chromatography yielded 39 mg of the crude mesylate X which on crys­
tallization from methanol gave needles, m.p. 130- 135°C, [O:]bo _1 16° (c 1·1). 

3~, 16cx-Dihydroxy-D-homopregna-5 , 17a-diene 3,16-Diacetate (XIII) 

a) A solution of XII (100 mg) in acetic acid (10 ml) was heated to 100°C for 2 h . After cooling 
off to room temperature the mixture was diluted with water and the product was taken into 
ether. Working up and evaporation gave 110 mg of an oily product which was chromatographed 
on a silica gel column (10 g) in ligroin- ether (9 : I). The corresponding fractions were combined, 
solvents removed and the residual oil (82 mg) was crystallized from methanol to afford 45 mg 
of the diacetate XIII, m.p. 163-167°C. IR spectrum: 3065,3040, 3025, 1 654 (double bonds), 
I 738, 1 247, I 034 cm -1 (acetates). 1 H NMR spectrum (Varian 200 MHz instrument , in C6D6): 
0'954(s, 18-H), l'OI7(s, 19-H), 1'567(dd,J = 7Hz, ./' = 1·4 HZ,21-H), 1·995 (s,acetate),2'034 
(s, 3-acetate), 2·82 (dt , J = 15 '3 Hz, ./' = 1·8 Hz, r = 2·3 Hz, 17~-H), 4·59 (01, 3cx-H), 5·11 
(q, 16-H), 5·34 (m, 6-H, 20-H). Mass spectrum: m/z 354 (M - HOAc), 294 (M-2 HOAc). For 
C26H3804 (414'6) calculated: 75'32% C, 9'24% H ; found: 75 '38% C, 9'21% H. 

b) The alcohol XI (100 mg) when treated with acetic acid as described in the foregoing experi­
ment afforded after crystallization from ethanol 32 mg of the diacetate XIII, m .p. 167-169°C, 
[7.]6° -136° (c 1'3). 

c) A solution of XII (250 mg) and thallium(llI) acetate (500 mg) in acetic acid (2 '5 ml) was 
heated in a sealed tube to 75°C for 80 h. After cooling off the mixture was diluted with water 
and the product was extracted into ether. Working up yielded a residue (250 mg) which was 
chromatographed on 15 plates of silica gel in benzene-ether (19: I, double developement). 
Working up of the corresponding zones and crystallization from methanol gave ISO mg of the 
diacetate XIII, m.p. 167-168°C, [0:]5° -132° (c 1'2). 

d) The alcohol XI (250 mg) was treated with thallium(lll) acetate in acetic acid as described 
above. Similar working up and crystallization from methanol afforded 190 mg of the diacetate 
XIII, m.p. 167-169°C, [O:]bo _1340 (c O·S). 
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e) E lution o f the chromatog raphy a fter isolatio n of the triene VUI under a ) afforded fracti o ns 
with the polar compo nent. Working up gave 85 mg of a product which on crysta llization fro m 
mcthano l yie lded 30 mg o f the diacetate X lll, m .p. 1/i3 - 158°C, [<:>: ]5° - 121 ° (c 1·2) . 

3~-Hydroxy -l/i:.: , 17:.: -cyclopropa nopregna-5,20-diene 3-Acetate (XI V) 

F ractio ns with the lipo philic co mpo nent from the chromatography of the mesy late X under 0) 

wcrc worked up and solvent remo ved; the residue (160 mg) consisted of two co mpo nent s ac ­
cording to TLC. They were separated by prepa rati ve TLC on 8 pl a tes of silica ge l in ligroin- ether 
(9: I). Zones with the lipo philic co mponent were collected a nd the product was extracted with 
ethe r. Evaporation of the solvent left 5 mg of the acetate XIV, m.p. 119- 120°C (methano l), 
[<:>: J5° - 20° (c 1· 5). IR spectrum: 3 085, 3 030, 3005, I 635, 992, 904 (CH z= CH- ), 3070 (cyclo­
propane). 3030, I 670 CC=oCH- ), I 737, I 24/i, 1034 cm - 1 (acetate). 1 H NMR spectru m: 
0 '2/i - 0'73 (unresolved mt . cyclopropane protons), 0·87 (s, 18-H), 1·045 (s, 19-H), 2·03 (s, 3~­
-ace tate), 5·38 (broad d, WI / Z = 8 Hz, J = 4·5 Hz, 6-H), 4 '68-5'22 and 5,98 - 6-49 (two mt, 
vinyl prot o ns). Fo r C 24H 34 O2 (354 , 5) calculated: 81·3 1 % c, 9·/i7% H ; fo und: 81'19 ~-;; C, 9· 52% H. 

3 ~-Hydroxy -1 6:x-ch l oro-D-homop regna-5, 17a-diene 3-Acetate (XV) 

0) Zones with the polar co mponent from the preparative TLC from the foregoing experiment 
gave afte r working up 80 mg o f a product which on crystallization from methanol yielded 55 mg 
o f the chloro derivative X V, m.p. 194 - 19/iOC, [0: ]5° - 145° (c 1·22). IR spectrum: 1 749, 1 248, 
1037 (ace tate), 3 085. 3 035 cm - \ (double bond). Mass spectrum: m/z 390 (M). For C14H35CI02 
(39 1,0) ca lcu lated: 73-73~~ C, 9'02% H, 9'07% CI; found: 74'16% C, 8'80% H, 8'97% C l. 

b) F ractions with the lipophilic component from the chromatography of the mesylate X 

unde r b) were worked up, so lvent removed, and the residue was purified by preparative TLC 
on two plates of si lica gel in ligroin- ether (9: I) . The zones with the chloro derivative were 
sepa rated. extracted with ether, and ether was distilled off to yield after crystallization from ' ace ­
to ne 17 mg of the chloro derivative XV, m .p. 193- 195°C, [al5° - 156° (0'7). 

3 ~ - Hydroxy·1 6~ -ch lo ro-D-homopregna-5, 17a-dien 3-Acetate (XVI) 

0) A solution of the a lcohol VI (240 mg) in dichloromethane (12 ml) was cooled to O°C a nd 
trea ted with triethylamine (1·2 ml) a nd then with methanesulphonyl chloride (0·24 ml). After 
10 min at O°C the mixture was allowed to stand a t room temperature for 30 min. Ice and water were 
added a nd the product was taken into chloroform. The extract was washed with a 1% sodium 
hydrogen carbonate solution, water, dried, and the solvent was removed. The residue (220 mg) 
was chromatographed o n eight plates of silica gel in ligroin- ether ( I : 1). The zones with the lipo ­
philic product afforded after working up 62 mg o f the crude product which after crystallization 
from 95% acetone gave 29 mg of the chloro derivative XVI, m .p. 123 - 125°C, [a]5° - 152° 
(c 0 ,8). IR spectrum (Perkin- Elmer 580): 3058, 3045, 1 676, I 655, 829 (double bonds), I 736, 
1 243. I 032cm- 1 (acetate). Mass spectrum: m/z 330, 2115 (C22 H 31 Cl; M-60). For C 24 H 35 . 
. CI02 (391,0) ca lculated: 73 · 73% c, 9'02% H ; found: 73·45% C, 8'97% H . 

b) The alcohol VII (108 mg) in dichl oro methane (6 ml) was treated with triethylamine (0'6 ml) 
and methanesulphonyl chloride (0· 12 ml) as described above. Similar working up and chromato­
graphy on three plates of silica gel in ligroin- ether (2: 3) yielded 37 mg of a product. Crystalliza­
tion from 95% acetone gave 16 mg of the ch10ro derivative XVI, m.p. 12 1- 124°C, [ o: l ~o - 144° 
(c 1'2). 
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3f}. 16S-DihydroxY-D-ho mnpregna-5.1 7a- diene 3-Acetatc I (l-Mc thancsulpho nate (X V11) 

tI) The zones with the polar component after isola tio n of the chia ro derivati ve XVI under a) 
were worked up, extr'acted with ether. and so lvent remo\·cd. The residue (115 mg) was crystal­
lized fro m chlorofo rm- ether to y ield 72 mg of the mesy latc XVII , m .p. 146 - 148"C, [O: ]bO (c 1'3). 
Ma ss spectr um: m/z 390 (M - HOAc). 354(M - MesOH). 294 (basic peak , M - HOAc - MesO H), 
27') ( iVl -IVlesO H - HOAc - C H , ). IR spectrum: 3090. 3070, 3030. I 677, I 659 (do uble bo nds). 
I 738. I 246 (acetate), I 345. I i 7') c m _. I (mesylatc). r H N M R spectrum : 0 ·94 (s, 18-H ), 1·02 

(S, I <)- H). 1·63 (d, f == 6·5 Hz. 21- H). 2·02 (5, acetatc), 3·02 (s. mcsy late). 5-45 (mt , W l /2 = 28 H z. 
3':/-Z a nd 20-H), 5'36 (unrcso h ed do ublet of me t, WI " II Hz , .I , •. = 6 H z, 6-1-1 a nd 16-1-1 ). 
F or C2s H3 80SS (450'6) calcula ted: 66'63/~ C, ~ '50% l'I; 'f: llI nd : 6('-40 :~:' C, ~-42% 1-1. 

b) The zones with the po lar component fro m the chromat ography o r the chloro derivative X VI 

under b) afforded after working up 66 mg of a cr ude product which wns c rystn llized from chloro­
for m- e ther to yield 35 mg of the rne; ylate X VII . m.p. 149 - 15 1 DC, [0: ]&0 - 121 ° (c I· IIi ) . 

.I S, 16S-Dihydroxy -D-h o mop regna-5, 17a -diene 3.16-Diace tate (X VI/I ) 

The zones with the polar component after isola tio n o f the diene VIII under e) were worked 
up to yield 42'5 mg of a product which on crystallization fro m methano l gave 29 mg of the 
diacela te XVIlI, m.p. 182- 184°C, [0:]60 - 156° (c 0'0). IR spectrum (Pe rkin- Elmer 580): 3060, 
3035 sh. 1 675, 1 655 (do uble bonds). I 730, 1 242, I 031, I 025 CI11 - I (acetates). 11-1 NM R 
spectr um (Varian 200 Ml-l z. C6D 6): 0·987 (s, 19-1-1), 1·032 (s, 19-H ), 1·63 (ddd, f = 6·6 Hz, 
.J' ~~ 14 Hz. J" = 2 Hz, 21-H). 2·046 (s, 16-ace tate ), 2·067 (5.3 -aceta te ), 2·88 (ddd, f = 13·2 Hz 
J' 53 H z, J" = 1·7Hz. 17 :x-H), 4 61 (m, .I "~ 11 '4I-1z, ./' =7 5·3 H z, 160: -/-/ ),5 '27 - 5' 50, 

(mt, 3':/-1-1 , 6-H an d 20-1-1). For C 16 H 3804 (414' 6) ca lculated: 75 ' 32% C. 9'24% H; fo und: 75'63% 

C, 9'11°;'; H. 

The analyses were carried alit in the Analytical Laboratory 0/ this Instillite hy Mrs E. Sykorova, 
Mrs J'. Rllsova, j\l/rs E. !;ipova and 1\1rs A. FrO/lkova under the direction 0/ Dr f . Horacek. 
The inf rared spectra were recorded by 1\1rs K. !I1atoll!ikoUJ under the directio n oj Dr J. S molikovd. 
The /IIass spectra were recorded by Dr A. Trka alld Dr K. Ubik . I H NMR spectra were recorded 
hy Dr M. BlldBinskJl, Dr M . SYllackovd, Dr 1. Zajitek (200 MHz), Mrs f. f elillkova and Mrs M . 
Snopko[d. We would /ike to express 0111' thanks to Dr 1. FajkoSJor his interest and valuable advice 
alld to Dr F. Turecek Jor measuring 0/ the 13 C NMR spectra. Technical assistance was provided 
by Mrs f. 1\1a.5kova. 
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