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SOLVOLYTIC REACTIONS OF EPIMERIC 3-METHANESULFONYLOXY
-7-BENZOYLOXY -51X,61X-CYCLOPROP ANOCHOLESTANES* 
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Institute of Organic Chemistry and Biochemistry, 
Czechoslovak Academy of Sciences, 166 10 Prague 6 

Received January 15th, 1986 

Acetolysis of all possible configurational isomers of 3-methanesulfonyloxy-7-benzoyloxy-5cx,6cx
-cyclopropanocholestanes is described and structure of the acetolysis products determined by 
spectroscopic methods. The 7-substituted derivatives show a greater propensity to elimination 
reactions than the 7-unsubstituted compounds. 

Within the framework of investigating possible approaches to B-homosteroid deri
vatives we described some time ago! the solvolysis of 3-methanesulfonyloxy-5,6-cyclo
propanocholestanes. We have found that 5~,6~-cyclopropano compounds solvolyze 
mainly with participation of the cyclopropane ring to give B-homosteroids whereas 
5cx,6cx-cyclopropano derivatives react with predominant elimination of the 3-methane
sulfonyl group. It was of interest whether and how the solvolysis is influenced by an 
oxygen functionality in the immediate vicinity of the cyclopropane ring. 

The substrates for our solvolytic studies were prepared from the known2 5,6cx
-cyclopropano-5cx-cholestane-3~,7cx-diol 3~-acetate (1). One of the required methane
sulfonates (1V) was prepared by esterification of the 3~-hydroxyl after suitable pro
tection of the 7cx-hydroxy group by the reaction sequence I ~ II ~ III ~ IV. Another 
methanesulfonate, VIII, was synthesized from the monobenzoate III which after 
oxidation to ketone V followed by hydride reduction afforded a mixture of epimeric 
alcohols III and VII in the ratio 2 : 1. The 3cx-alcohol VII was then converted with 
methanesulfonyl chloride to compound VIII. The remaining two isomeric methane
sulfonates were obtained from benzoate X which in turn was prepared from the 
known2 3~-acetoxy-5,6cx-cyclopropano-5cx-cholestan-7-one (VI) by reduction with 
hydride to the 7~-hydroxy derivative IX as the principal product which was then ben
zoylated. Methanesulfonate XII was prepared from X by partial hydrolysis and 
mesylation (X ~ XI ~ XII), its epimer XVI was obtained by partial hydrolysis, 
oxidation, hydride reduction and mesylation (X ~ XI ~ XIII -+ XIV -+ XVI). 

All the prepared methanesulfonates were acetolyzed by two hours' reflux with 
sodium acetate in acetic acid and acetic anhydride. 

• Part CCCXXVI in the series On Steroids; Part CCCXXV: This Journal 51, 2019 (1986) . 
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Methanesulfonates IVand VIII afford practically the same mixtures of two products 
(Table I). The lipophilic product XVII is identical with the known3 B-homo-3,5,7-
-cholestatriene. The polar product contains an acetoxy group (IR spectrum: 1 742, 
1 242, 1 035 cm -1) and two double bonds but no cyclopropane ring (according to 
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lH NMR spectrum). As follows from the lH NMR spectrum, one of the double 
bonds is in the position 7(8) whereas the second in position 3(4). The 7-proton signal 
appears as a broad doublet at J 5·47 C J = 4·9 Hz). The olefinic protons of the second, 
disubstituted, double bond are represented by two one-proton multiplets at J 5·64 
(r.] = 19'2 Hz) and J 5·95 (r.] = 14 Hz). Since the multiplet at higher field (J 5'64) 
has higher r.J value, it is ascribed to the C(3) proton (with two vicinal protons); 
the second multiplet (J 5'95) belongs then to the proton at C(4)' The spectrum exhibits 
also two doublets of doublets at J 3·83 and 4·30 due to the methylene, bearing the 
acetoxy group e] = 10'4 Hz and 3] = 8·6 Hz and 4·6 Hz). According to this 
evidence, the polar product has the structure XVIII. 

q! 
CH 20Ac 

XVII XVIII XIX 

XX XXI 

TABLE I 

Solvolysis of methanesulfonates IV, VIII. XII, and XVI 
------ ----- --- --------

Yield, % 
Reaction Product 

IV VIII XII XVI 

Double elimination with cleavage 
of cyclopropane ring XVII 17 18 15 19 

Double elimination with addition 
of acetic acid to cyclopropane ring XVIII 78 73 52 51 

Elimination with addition 
of acetic acid to cyclopropane ring XIX 0 0 21 16 

Collection Czechoslovak Chern. Commun. [~1. 51) (1986] 



On Steroids 2225 

Also the acetolysis of methanesulfonates XII and XVI afl"ords essentially the same 
mixture of products (Table I). In addition to the above-obtained products XVII and 
XVIII, we isolated compound XIX which was more polar than XVII and XVIII. 
According to the IR spectrum (3 020, 1 733 and 1 249 cm -1). this product contains 
an acetoxy group and a double bond but no benzoyl troup or cyclopropane ring. 
The 1 H NMR spectrum shows the presence of two acetoxy groups (2 singlets at 
<5 2·04 and 2'06). The most part of 1 H NMR spectrum is strikingly similar to that 
of XVIII, e.g. the doublets of doublets at <53'88 and 4·24 (<53'83 and 4·30 for XVIII) 
with coupling constants 10·6 Hz, 8·4 Hz and 4·8 Hz (for XVIII: 10·4 Hz, 8·6 Hz and 
4·6 Hz), or the 7-proton multiplet at <5 5·48 with J = 5·2 Hz (for XVIII: broad 
doublet at <5 5·47; J = 4·9 Hz). The compound XIX thus contains the same 
AcOCH2-CH-CH=C grouping as in compound XVIII and, in addition, a 3f3-
-acetoxy group (the 3(X-proton signal at (j 4'63; r.J = 32 Hz). All this evidence 
suggests that the compound is 3f3-acetoxY-6(X-acetoxymethyl-5(X-cholest-7-ene. 

The above-described results show that the 7-benzoyloxy group considerably 
influences the acetolysis of 3-methanesulfonyloxy-4,6(X-cyclopropano-5cx-cholestanes 
(Table II). Compared with analogous compounds without the oxygen functionality 
in position 7 (reU), the described system has significantly higher propensity to eli
mination reactions. 

TABLE II 

Acetolyses of methanesulfonates with and without 7-benzoyloxy group 

Yield 

Methanesulfonate 
Substitution Elimination 

Elimination with 
participation of 

cyclopropane 
----- -------------------------------

7-Substituted 

IV 
VIII 
XII 
XVI 

7-UnsubstitutedD 

D Ref.l. 
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o 
o 
o 
o 
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7 
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EXPERIMENTAL 

Melting points were determined on a Kofler block and are uncorrected. Optical rotations were 
measured in chloroform, error ±3°. Infrared spectra were recorded on a Zeiss UR-20 spectrometer 
in tetrachloromethane, unless stated otherwise. 1 H NMR spectra were obtained with a Tesla 
B 476 (60 MHz) or a Varian HA 100 (100 MHz) instruments in deuteriochloroform with tetra
methylsiIane as internal standard (unless stated otherwise). Chemical shifts are given in the 
a-scale; WI/2 denotes signal half-width. The spectra were interpreted as first-order spectra. 
Mass spectra were measured on an AEI MS 902 spectrometer. The identity of the prepared samples 
was checked by mixture melting point determinations, thin-layer chromatography (TLC), and IR 
and I H NMR spectra. Preparative TLC was carried out on 200 X 200 0101 plates with O' 7 0101 
thick layer of silica gel. "The usual work-up of the solution" means successive washing with 5% 
hydrochloric acid, water, 5% aqueous potassium hydrogen carbonate and water, drying over 
sodium sulfate, filtration and evaporation of the solvent in vacllo. Light petroleum was a fraction of 
b.p.40-62"C. 

5,6a-Cyclopropano-5a-cholestane-3[3,7a-diol 3-Acetate (I) 

Lithium tri-tert-butoxyaluminium hydride (240 mg) was added to a solution of ketone V (120 mg) 
in tetrahydrofuran (Merck, 10 011). After standing for 8 h at room temperature, another part 
of the hydride (240 mg) was added. The mixture was set aside for 20 h, poured into water and 
the product was extracted with ether and worked up as usual. The residue consisted of two com
pounds of very similar RF ; it was therefore applied on three preparative TLC plates and chromato
graphed in ether-light petroleum (I : 1). Zones, containing the lipophilic product, afforded 13 mg 
of the alcohol I, m.p. 152-153°C; [a)5° - 87° (c I), in accord with the published data2. 

5,6a-Cyclopropano-5a-cholestane-3[3,7a-diol 3-Acetate 7-Benzoate (II) 

B~nzoyl chloride (6'6 011) was added to a solution of alcohol I (ref.2; 1'65 g) in pyridine (19'5 011). 
After standing at room temperature overnight, the mixture was poured under stirring into water 
at 40°C, cooled to room temperature and the product was taken up in ether. The usual work-Up, 
followed by crystallization from methanol, afforded 650mg of benzoate II, m.p. 118-120°C; 
[a)5° -100° (c 1'5). IR spectrum: 3095, 3075, 3070, 3035 (cyclopropane + aromatic bands), 
I 735, I 247 (acetate), I 719, I 278 (b~nzoate) Col - I. I H NMR spectrum: 0·22 (dd, J cc 4· 5 Hz, 
J' = 8'5 Hz, cyclopropane protons), 0'65 (s, 18-H), 0·85 (d, J= 5'5 Hz, 26-H and 27-H), 0'91 
(d, J ,= 5'5 Hz, 21-H), 1·17 (s, 19-H), 2'00 (s, 3-acetate), 4'78 (mt, WI/2 = 27 Hz, 3a-H), 5·27 
(mt, Wl/ 2 == 15 Hz, 7[3-H), 7'32 to 7'66 and 7·88 to 8'22 (2mt, 7-benzoate). For C37Hs404 
(562'8) calculat.:d: 78'96% C, 9'67% H; found: 78'66% C, 9'63% H. 

5,6a-Cyclopropano-5a-cholestane-3[3,7a-diol 7-Benzoate (III) 

a) Potassium carbonate (102 mg) was added to a solution of acetate II (206 mg) in methanol 
(20 ml) and water (0'75 011). The mixture was briefly heated to the boil and then allowed to stand 
fllr 2 h at room temp:!rature. Aft'~r pouring into water, the product was extracted with ether and 
the extract was worked up in the usual manner, affording 175 mg of chromatographically pure 
product. Crystal I ization from aqueous methanol furnished 60 mg of alcohol Ill, m.p. 121- 126°C 
with resolidification and final m.p. 167- 171°C; [a)lO - 96° (c 0'75). IR spectrum: 3 620 (hydroxyl), 
3070 (cyclopropane), 1 712, 1 278 (benzoate) cm - 1. I H NMR spectrum: --0'07 to 0·23 (m(, 
cyclopropane protons), 0'63 (s, 18-H), 0·83 (d, J ... ~ 5'8 Hz, 26-H and 27-H), 0'90 (d, J = 5'5 Hz, 
21-H), 1·14 (s, 19-H), 3·70 (mt, W I/2 = 27 Hz, 3et-H), 5·28 (dd, J= 5'5 Hz, J'= 8 Hz, 7[3-H), 
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7'35 to 7·67 and 7'95 to 8'18 (2 mt, 7-benzoate). For C3sHs203 (520'8) calculated: 80'71% C, 
10'07% H; found: 80·82% C, 10'16% H. 

b) Zones of the polar product from preparative TLC in the preparation of compound VII from 
ketone V afforded 220 mg of alcohol III, m.p. 167-170°C, [C{l~o -95° (c I). 

5,61l-Cyc\opropano-51l-cholestane-3(3,71l-diol 3-Acetate 7-Methanesulfonate (l V) 

Methanesulfonyl chloride (0'38 ml) was added at 5°C to a solution of alcohol III (380 mg) in 
pyridine (7'6 ml). After standing for 4 h at room temperature, the product was taken up in ethyl 
acetate and the extract processed in the usual manner, affording 395 mg of an oil, [C{l~o -115° 
(c 1). IR spectrum: 1716,1178 (benzoate), 1346, 1180 (methanesulfonate) em-I. IHNMR 
spectrum: 0'05 to 0'52 (mt, cyclopropane protons), 0'65 (s, 18-H), 0'86 (d, J = 5'5 Hz, 26-H and 
27-H), 0·90 (d, J" 5 Hz, 21-H), 1·13 (s, 19-H), 2'93 (s, methanesulfonate), 4·72 (mt, W l/2 = 

= 27 Hz, 31l-H), 5'23 (mt, WI/2 = 16 Hz, 7(3-H), 7·19 to 7'50 (mt) and 7'76 to 7'90 (m!) (7-ben
zoatc). For C36Hs40SS (598'9) calculated: 72'20% C, 9'09% H; found: 72'01% C, 8'89% H. 

71l-B2nzoy loxy-5,61l-cyc\opropano-51l-cholestan-3-one ( V) 

Jones reagent4 was added dropwise to a solution of alcohol III (340 mg) in acetone (10 ml) to 
a constant brown coloration. The mixture was set aside at room temperature for 10 min, methanol 
(1 ml) was added and after standing for 5 min the mixture was poured into water. The produ(.t 
was taken up in ether, the ethereal extract was washed with saturated potassium hydrogen car
bonate solution, water and dried. Evaporation of the solvent and crystallization of the residue 
from acetone gave 215 mg of ketone V, m.p. 191-192°C, [C{l~o -100° (c 1'5). IR spectrum: 
3075 (cydopropane), 1719 (ketone), 1713, 1278 (benzoate) em-I. IH NMR spectrum: 0'03 to 
0'33 (mt, cyclopropane protons), 0'65 (s, 18-H), 0'82 (d, J =~ 6 Hz, 26-H and 27-H), 0·90 (d, 
J = 5'5 Hz, 21-H), 1'30 (s, 19-H), 2·43 (mt, W I/2 = 13 Hz, 2-H and 4-H), 3'02 (d, J= 15 Hz, 
one of 4-H), 5·25 (mt, WI/2 = 17 Hz, 71l-H), 7'31 to 7'63 and 7·86 to 8·17 (mt, benzoate). For 
C3sHso03 (518'8) calculated: 81'02% C, 9.72% H; found: 81'39% C, 9'65% H. 

5,61l-Cyclopropano-51l-cholestane-31l,71l-diol 7-Benzoate (VII) 

Lithium tri-tert-butoxyaluminium hydride (1'2 g) was added to ketone V (580 mg) in tetrahydro
furan (30 ml). After standing for 2 h at room temperature, the excess hydride was decomposed 
with water, the product extracted with ether and the extract worked up as usual. The residue 
contained (TLC) two compounds which were separated by preparative TLC in ether-light 
petroleum (3 : 2). Zones, containing the lipophilic product, afforded 271 mg of oily alcohol VII, 
[C(l~o - 108° (c 0·7). IR spectrum: 3 620 (hydroxyl), 3 075 (cyclopropane), 1 713, 1 179 (benzoate) 
em-I. IH NMR spec.trum: 0·24 to 0'52 (mt, cyclopropane protons), 0'66 (s, 18-H), 0'85 (d, 
J= 5'5 Hz, 26-H and 27-H), 0'91 (d, J ,= 5 Hz, 21-H), 1·11 (s, 19-H), 4'03 (mt, WI/2 c= 9 Hz, 
3(3-H), 5'35 (mt, WI/2 = 23 Hz, 7(3-H), 7'32 to 7'63 and 7'89 to 8·14 (2 mt, benzoate). For 
C3sHs203 (520'8) calculated: 80'71% C, 10'07% H; found: 80'16% C, 9'87% H. 

5,61l-CYllopropano-51l-cholestane-31l, 71l-diol 3-Methanesulfonate 7-Benzoate (VIII) 

Methanesulfonyl chloride (0'32 ml) was added to a solution of alcohol VII (165 mg) in pyridine 
(2 ml). After standing overnight at room t~mperature, the product was extracted with ethyl acetate 
and worked up in the usual manner; yield 110 mg of the o:Iy product VIII; [C{l~o - 66° (c 1'5). 
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IR spectrum: 3 075 (cyclopropane). I 713. I 278 (benzoate). I 342. I 180 (methanesulfonate) cm -1. 
I H NMR spectrum: 0'65 (s. 18-H). 0'85 (d. J = 6 Hz. 26-H and 27-H). 0'91 (d. J = 5'5 Hz. 21-H). 
1'25 (s. 19-H). 2·87 (s. methanesulfonate), 4'79 to 5'35 (overlapping multiplets 3j3-H and 7j3-H), 
7'34 to 7'61 and 7'88 to 8'10 (two mt, benzoate). For C36Hs40SS (598'9) calculated: 72'20% C. 
9'09~-;; H. 5-35% S; found: 72'62% C, 9'01% H, 5'30% S. 

5,6a-Cyclopropano-5a-cholestane-3j3,7j3-diol 3-Acetate (IX) 

Zones of polar product from TLC in the preparation of 7a-alcohol I afforded 75 mg of 7j3-alcohol 
IX, m.p. 116-118°C, [1X]fiO _21° (c 1'5). IR spectrum: 3625 (hydroxyl). 3075 (cyclopropane). 
I 738, I 248 (benzoate) cm -1. I H NMR spectrum: 0'10 to 0'33 and 0'40 to 0'56 (two mt, cyclo
propane protons), 0'66 (s. I8-H), 0'87 (d, J = 6 Hz. 26-H and 27-H), 0'90 (d, J = 6'5 Hz. 21-H), 
1·16 (s, 19-H). 2'01 (s, 3j3-acetate), 3'73 (mt, J= 9 Hz. 7a-H), 4'79 (mt, W l/2 = 27 Hz, 3a-H). 
For C30Hso03 (458'7) calculated: 78'55% C. 10'99% H; found: 78'74% C. 10'45% H. 

5,6a-Cyclopropano-5a-cholestane-3j3,7j3-diol 3-Acetate 7-Benzoate (X) 

Benzoyl chloride (0'9 ml) was added to a solution of alcohol IX (880 mg) in pyridine (80 ml). 
The mixture was allowed to stand overnight and then slowly added dropwise into water at 40°C. 
After cooling to room temperature, the product was extracted with ether and worked up as usual. 
The obtained residue (1 g) was purified by chromatography on a column of silica gel (200 g) in 
ether-light petroleum (3 : 17); yield 920 mg of an oil; [IX]fio - 6° (c 1). IR spectrum: 3 075 (cyclopro
pane), 1738, 1247, 1030 (acetate), 1722.1247 (benzoate)cm- 1. 1HNMR spectrum: 0·17 to 
0'50 (mt. cyclopropane protons). 0'67 (s. 18-H), 0'84 (d, J = 5'8 Hz, 26-H and 27-H). 0'88 (d. 
J= 5'5 Hz, 21-H), 1·23 (s. 19-H). 1'98 (s, acetate), 4'82 (mt, W I/2 = 25 Hz. 3a-H). 5'03 (d. J= 
o 6 Hz. 7a-H), 7'36 to 7'66 and 7'89 to 8·17 (two mt. benzoate). For C37Hs404 (562'8) calcu
lated: 7S'96~~ C. 9'67% H; found: 78'91% C. 9'71% H. 

5,6a-Cyc lopropano-5a-cholestane-3j3. 7j3-diol 7-Benzoate (XI) 

a) Potassium carbonate (550 mg) was added to a solution of compound X (458 mg) in methanol 
(55 ml) and water (5'5 ml). The mixture was stirred for 3'5 h at room temperature. poured into 
water and the product was extracted with ether. The organic layer was separated. washed with 
water. dried and the solvent evaporated. Chromatography of the residue on a column of silica gel 
(100 g) in ether-light petroleum (3 : 7) afforded 320 mg of alcohol XI; [1X]fio + 32° (c 1'6). IR spect
rum: 3625 (hydroxyl). 3075 (cyclopropane). 1 715. 1277 (benzoate) cm -1. 1H NMR spectrum: 
0'08 to 0'41 (mt. cyclopropane plOtons). 0'68 (s. 18-H). 0'85 (d. J = 5'5 Hz. 26-H and 27-H). 
0'89 (d, J ~- 5'0 Hz. 21-H), 1'23 (s. 19-H). 3'69 (mt. WI/2 = 21 Hz. 3a-H), 5'02 (d, J = 6 Hz. 
7ct-H), 7'38 to 7'63 and 7'92 to 8·20 (two mt, benzoate). For C3sHs203 (520'8) calculated: 
110'71% C. 1O'07~~ H; found: 80'39% C. 9'98% H. 

b) Lithium tri-tert-butoxyaluminium hydride (1'2 g) was added to a solution of ketone XIII 
(600 mg) in tetrahydrofuran (Merck. 12 ml). After standing for 8 h at room temperature, the 
mixture was poured into water, extracted with ether and the extract processed in the usual manner. 
The obtained product. consisting of two compounds of very similar RF• was chromatographed 
on a column of silica gel (150 g) in ether-light petroleum (1 : 4) to remove most of the polar 
product (420 mg). The fraction, containing both compounds (50 mg). was further purified by 
preparative TLC (2 plates) in ether-light petroleum (2: 3). Zones with the lipophilic product 
afforded 35 mg of alcohol XI, [1X]fio + 30° (c I). 
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5,6cx-Cyclopropano-5cx-cholestane-313, 71J-diol 3-Mcthanesulfonate 7-Benzoate (XII) 

Methanesulfonyl chloride (1'7 ml) was added to a solution of alcohol XI (1'7 g) in pyridine (8 ml). 
After standing for 2'5 h at room temperature, the mixture was poured into water, extracted with 
ethyl acetate and the extract worked up rapidly in the usual manner; yield 1'9 g of an oil, [cxJ5° 
+ 6° (c 5). IR spectrum: 3075 (cyclopropane), 1 719, 1 714, 1 276 (benzoate), 1 344, I 179 (metha
nesulfonate) em-I. Mass spectrumm/z: 598 (M), 502(M - CH3 S03 H), 476(M - C6HsCOOH), 
461 (M - C6HsCOOH - CH3), 380 (base peak, M - CH3S03H - C6H sCOOH). IH NMR 
spectrum: 0·11 to 0·48 (mt, cyclopropane protons), 0'67 (s, 18-H), 0'84 (d, J= 6 Hz, 26-H and 
27-H), 0'89 (d, J= 5'5 Hz, 21-H), 1'26 (s, 19-H). For C36Hs404S (598'9) calculated: 72·20% C, 
9'09% H; found: 72·45% C, 8'99% H. 

7~-Benzoy loxy-5,6cx-cyclopropano-5cx-cholestan -3-one (XIII) 

Jones reag~nt4 was added to a solution of alcohol XI (180 mg) in aceton':! (5 ml) to a constant 
brown coloration, and the mixture was set aside for 10 min at room temperature. Methanol 
(0'5 ml) was added and after 5 min the mixture was poured into water. The product was taken 
up in ether, the organic phase washed with 10% solution of potassium hydrogen carbonate, dried 
and the solvent distilled off. Crystallization of the residue (160 mg) from methanol afforded 119 mg 
of ketone XIII, m.p. 140-143°C; [cxl~O +64° (c 0'8). IR spectrum: 3070 (cyclopropane), I 720, 
1276 (benzoate), 1713 (3-kctone) em-I. IHNMR spectrum: 0·14 to 0'50 (mt, cyc1opropan':! 
protons), 0·72 (s, 18-H), 0'85 (d, J= 5·7 Hz, 26-H and 27-H), 0'93 (d, J= 5 Hz, 21-H), 1'42 
(s. 19-H), 2'21 to 2'65 (mt) and 3'03 (d, J = 15'5 Hz) (2-H and 4-H), 5'02 (d, J = 6'5 Hz, 71X-H), 
7'39 to 7'64 and 7'92 to 8'19 (two mt, benzoate). For C3sHso03 (518'8) calculated: 81'02% C, 
9'72~--;; H; found: 81'74% C, 9'59% H. 

5,61X-Cydopropano-51X-cholestane-3cx,71J-diol 7-Benzoate (XIV) 

Zon·:s of the polar product from the preparative TLC in the preparation of 31J-alcohol XI ac
cording to b) were combined, the product was eluted with ether and combined with the polar 
product obtained by column chromatography in the preparation of XI, described ad b). 
T l)tal yield 435 mg of 3cx-alcohol XIV (oil); [1X1~0 +25° (c 1'6). IR spectrum: 3625, 1 048 (hydro
xyl). 3070 (cyclopropane), 1 716, 1 276 (benzoate) cm -1. 1 H NMR spectrum: 0·08 to 0·44 (mt, 
cydopropane protons), 0'70 (s, 18-H), 0·87 (d, J = 5'5 Hz, 26-H and 27-H), 0'90 (d, J = 5 Hz, 
21-H). 1'25 (s, 19-H), 3'69 (mt, WI/Z = 14 Hz, 31J-H), 5'09 (d, J= 6 Hz, 71X-H), 7·33 to 7·71 
and 8'02 to 8'31 (two mt. benzoate). For C3sHsz03 (520'8) calculated: 80'71% C, 10'07% H; 
fClllnd: 80'62% C, 10·15% H. 

5.6(X-Cyclopropano-51X-cholestane-31X, 7~-diol 3-Acetate 7-Benzoate (X V) 

A solution of alcohol XIV (70 mg) in pyridine (I ml) and acetic anhydride (0'6 ml) was set aside 
at room temp-::rature overnight, poured into wat':!r, the product was taken up in ether and worked 
up as usual. Yield 73 mg of oily XV; [cxl~o + 7° (c 5'6). IR spectrum: 3075 (cyclopropane), 1 732, 
1 247 (acetate), 1 718, I 275 (benzoate) em -1. 1 H NMR spectrum: 0'15 to 0'50 (mt, cyclopropane 
protons), 0'68 (s, 18-H), 0'85 (d, J = 6 Hz, 26-H and 27-H), 0'89 (d, J = 5 Hz, 21-H), 1·23 
(5, 19-H), 1'97 (s, 3-acetate), 4'73 (mt, WIIZ = 23 Hz, 31J-H), 4'99 (mt, J = 7 Hz, 71X-H), 7'29 to 
7'60 and 7'87 to 8·16 (two mt, benzoate). For C37Hs404 (562'8) calculated: 78'96% C, 9'67% H; 
found: 78'42% C, 9'35% H. 
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5,61X-Cyclopropano-51X-cholestane-3IX, 713-diol 3-Methanesulfonate 7-Benzoate (XIV) 

Methanesulfonyl chloride (0'5 ml).was added to a solution of alcohol XV (0'38 g) in pyridine 
(5 ml). After standing for 3 h at room temperature the mixture was poured into water, extracted 
with ethyl acetate and the extract worked up as rapidly as possible in the usual manner to afford 
360 mg of light yellow oil, [1X1i;° + 10° (c 0'6). IR spectrum: 1719, 1279 (benzoate), 1347, 1 181 
(methanesulfonate) cm- I . IH NMR spectrum: 0·18 to 0'58 (mt, cyclopropane protons), 0'67 
(s, 18-H), 0'83 (d, J= 5 Hz, 26-H and 27-H), 0·89 (d, J= 5 Hz, 2I-H), 1·25 (s, 19-H), 2'90 (s, 
3-methanesulfonate), 4'60 to 5·15 (mt, 71X-H), 7·23 to 7'52 and 7'82 to 8'13 (two mt, benzoate). 
Mass spectrum mJz: 598 (M), 502 (M - CH3S03 H). 476 (M - C6H sCOOH), 461 (M - C6HS' 
.COOH - CH3). 380 (base peak, M - C6 H sCOOH - CH3S03H). For C36Hs40SS (598'9) 
calculated: 72'20% C, 9'09% H. 5'35% S; found: 72-13% C, 9'00% H. 5'60% S. 

B-Homocholesta-3,5,7-triene (XVII) 

a) Methanesulfonate IV (370 mg), fused anhydrous sodium acetate (400 mg), acetic acid 
(15 ml) and acetic anhydride (1'5 ml) were mixed together in the given order. The mixture was 
refluxed for 2 h under nitrogen (air condenser), coolcd and poured into water. The product was 
taken up in diethyl ether and the organic layer was washed with water, saturated potassium 
hydrogen carbonate solution, water, and dried. The solution was evaporated and the product 
purified by preparative TLC (8 plates) in ether-light petroleum (1 : 33). Fractions with the lipo
philic product gave 41 mg of chromatographically pure oiiwhich crystallized on standing at 
- 18°e, Crystallization from methanol afforded 8 mg of triene XVII, m.p. 70- 72°C (decomposi
tion); [ocli;° -435° (c I), in accord with the published values3 . 

b) A mixture of methanesulfonate VIII (40 mg), sodium acetate (40 mg), acetic acid (1'5 ml) 
and acetic anhydride (0·15 ml) was treated and worked up in the same manner as described in 
the experiment a), affording 4'5 mg of triene XVII whose spectral properties were identical with 
those of the product prepared above. 

c) A mixture of methane sulfonate XII (1'4 g). sodium acetate (1'0 g), acetic acid (30 ml) and 
acetic anhydride (3 ml) was treated as described under a). The obtained mixture of three products 
was chromatographed on a column of silica gel (100 g) in light petroleum. Fractions containing 
the lipophilic product afforded 130 mg of the triene. identical in all respects with the compound 
obtained according to procedure a). 

d) Methanesulfonate XVI (415 mg) was acetolyzed in a mixture of fused sodium acetate 
(500 mg), acetic acid (15 ml) and acetic anhydride (1'5 ml) as described under a). Similar work-up 
furnished 380 mg of an oil which was chromatographed on a silica gel column (100 g) in light 
petroleum. Yield 51 mg of the triene. identical with thc product obtained under a). 

61X-Acctoxymethyl-51X-cholesta-3,7-diene (X VIII) 

a) Zones of the polar product from TLC in the preparation of triene X VII according to 
procedure a) afforded 212 mgof oily XVIII; [oc]5° -251° (c I). IR spectrum: 3025.1652 (double 
bond). 1 741. I 242, 1 035 (acetate) cm -1. Mass spectrum m/z: 440 (M), 425 (M - CH3 ),380 
(M - CH3 COOH, base peak). IH NMR spectrum (200 MHz. Varian XL 200): 0·69 (s, 18-H). 
0·98 (s, 19-H). 2'04 (s, 6-CH20Ac), 2·40 (mt, J 6p ,CH,OAc' 8'6 + 4'6 Hz, J6p ,7 = 4'9 Hz, 613-H), 
3·83 (dd, J gem = 10·4 Hz, J6p,CH20Ac = 8'6 Hz) and 4'30 (dd, J gem = 10·4 Hz, J 6p ,CH,OAc ~.~ 

4'6 Hz) (together: 6-CH20Ac), 5·47 (bd, J.~ 4'9 Hz, 7-H), 5'64 (mt, 'LJ = 19·2 Hz. 3-H), 
5·95 (mt, IJ 14 Hz, 4-H). For C30H4802 (440'7) calculated: 81'76% C, 10'98% H; found: 
81'10% C. 10'71% H. 
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b) Zones of the polar product from the preparation of triene XVII according to procedure b) 
afforded 22'5 mg of diene XVIII, [a]5° 236° (c 0'4), identical with the product obtained in the 
preceding experiment. 

c) Continuation of the chromatography in the preparation of triene XVII according to proce
dure c) (elution with ether-light petroleum I : 33 and then I : 10) gave 535 mg of diene XVIII, 
identical in all respects with the product of experiment a). 

d) Continuation of chromatography from the preparation of triene XVII according to procedure 
d) (elution with ether-light petroleum I : 33 and then I : 10) afforded 156 mg of diene XVIII, 
identical with the product prepared ad a). 

3 i3-Acetoxy-6(X-acetoxymethyi-5(X-choiest-7-ene (XIX) 

a) Continuation of chromatography in the preparation of diene XVIII according to procedure 
c) furnished 246 mg of chromatographically pure olefin XIX which on crystallization from 
methanol melted at 93'6-94'5°C (145 mg); [a]5° -107° (c 0'7). IR spectrum (KBr): 3020 sh 
(double bond), I 733, I 249 (acetate) em-I, Mass spectrum m/z: 380 (base peak, M - 2 X CH3 . 

. COOH). 1 H NMR spectrum (200 MHz; Varian XL 200): 0'66 (s, 18-H), 0'865 (d, J = 6'6 Hz) 
and 0·87 (d, J = 6'6 Hz) (26-H and 27-H), 0'92 (d, J = 6'5 Hz, 21'H), 1-04 (s, 19-H), 2'04 and 
2'06 (two s, two acetoxy groups), 2'24 (mt, !:.J ~~ 24'8 Hz, J = 4'8 Hz, J' = 8·4 Hz, r = 5'2 Hz, 
Jm ~. 6·4 Hz, 6i3-H), 2'36 (d, J = 8 Hz, 9-H or 13-H), 3'88 (dd, J = 8·4 Hz, J' = 10'6 Hz) and 
4'24 (dd, J~. 4'8 Hz, J' = 10'6 Hz) (together: 6-CH2-OAc), 4'63 (mt, !:.J = 32 Hz, 3(X-H), 
5'48 (d, J -- 5'2 Hz, 7-H). For C32H s40 4 (502'7) calculated: 76'44% C, 10'83% H; found: 
76'39% C. 10'81% H. 

b) Continuation of chromatography in the preparation of diene XVIII according to procedure 
d) afforded 57 mg of olefin XIX, m.p. 93-94°C; [a]5° -103° (c I). identical in all respects with 
the product prepared by procedure a). 

The analyses were performed in the Analytical Laboratory of this Institute (Dr J. Horacek, Head) 
by Mrs E. Sykorol'a, V. Rusova, E. Sipova, and Mr V. Sterba. IR spectra were taken by Mrs K. 
Matouskol'a and H. Sulcova under supervision of Dr J. Smolikova who interpreted the spectl'a, mass 
spectra were measured by Mrs P. Loudova. 1 H NMR spectra were taken by Mrs J. Jelinkova and 
M. Snopkova, compound XVIII was measured on Varian XL 200 by Dr J. Zajicek and compound 
XIX by Dr M. BudeslnskY. The author is indebted to Mrs J. Maskovafor the technical assistance. 
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