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Abnct-Oxidativc rearrangement\ during rhc IIIIC reaction give 2.3 and 4 when Icad acetate IS used The majur 

producb from lhallrum~tll) oxidalion arc lhc allylic elherr 5. 6 and 7. Oxymercuralion-dcmcrcuration followed by 

acclylalion giver 8 and IO in addrtmn to the ‘normal’ compound 9 Tk general ruler previously developed for rhc 
metal salt oxldarion of simple oktins depend on the nature of rhc subr~n~c. 

Recent rcpor~s by Lethhridgc. Norman and Thomas on REsl%ls AIii DLF(‘L?SJoY 

the reactions of simple olcfins with Icad( thallium(lll) The reactions wcrc carried out in methanol at 60” in a 

and mercury(ll) acetates’ have prompted us IO extend steroid-metal ratio I : 3.t The lead(W) and thallium(lll) 

their study IO the oxidation of a steroidal cxocyclic olefin. oxidations were worked up in the usual way (see 

as part of our work on the applications of oxymctalation Experimental) while in the case of the mercury(H). the 

reactions in [he steroid field.’ The l7-methylcnc-Za- crude product obtained was reduced with alkaline sodium 

androstan-3jS-yl acetate I’ was employed as model borohydride and then acctylatcd before analysis. 

substrate. since rearranged products should he obtained Ph(OAc), oxidofion of I gave l7a - methoxymethyl - 

(e.g. 13..Wc shifts. ring enlargements) and this would 178 - methyl - I8 - nor - 50 - androst - 13 - en - 3@ - yl 

provide more mechanistic information. acetate 2. D - homo - 17.17 - dimethoxy - Sa - androstan - 

- -.- -. -. - .__ _ 38 - yl acetate 3. and D - homo - l7a - dxo. 5a - amirostan 

+‘lh~s was found lo he the optimum ratio rn order IO avord 
- 3fi . yl acctatc 4.’ Compound 3 surprismgly survived 

mcomplerc oxidanon without increasmg rubsranually over. work-up suggesting it to he more resistam to hydrolysis 

oxidalmn Ta lhe same end was the amount of MCOH reduced IO a than I I (which may he assumed as the precursor of 4) was 

third In fhc case of Tklllr ottdatlon ILkappearance of srtirng converted to the corresponding ketone I2 by shaking for 
malcrlal was monwrcd h) T1.t’ an extended time with aqueous acetic acid. The structure 
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of the ether 2 was inferred from analytical data, the 
presence of a tetrasubstituted double hond (no vinyl 

proton in the NMR spccfrum). and the appearance of a 
two proton singlet due to the mefhylene protons of the 
mcthoxymethgl group.? Attempts to cleave the ether 

function of 2 with BF, etherate -AC@’ to give the 
diacetate W failed and resulted both in recovery of 

starting material and in formation of olefins. On the other 

hand methylation of the alcohol 13 in all cases gave 
complex mixtures. Finally the reaction of the 170.spire 

oxiran 15” with sodium methoxide in reftuxing methanol 

gave the C-20 methoxyderivative t6 which by trcatmcnt 
with formic acid (and then hydrolysis) was converted to 

the C-3 hydroxyderivafive of 2 in good yield. 
I7(0Acl, onida~ion of 1 gave 17 . methylene - 16/3 - 

methoxy - Sn - andr~)stan - 38 - yl acetate 5, 17 - 
methoxymethyl - Sa - androst - 16 - en - 3j3 - yl acetate 6. 

and 17 - mcthylene - lfia - methoxy - Sa - androstan - J/3 - 
yl acetate 7 together with minor amounts of 17 - 
methylene - f&IQ3 - dihydroxy - 5a - androstane 
3, lh-diacetate tir and of ~hom~c~vative 4. The 
structure of the epimers S and 7 was deduced on the basis 

of analytical and spectral data. In addition, both 5 and 7 
afforded. on treatment with BF, cfherate and Ac,O’ and 
then ozonolysis:’ a mixture of the two epimeric 
l~a~et~~xyderivative~ of epiandrosteronc acetate.’ The 

relative orientation of the 16-OMc group was assigned 
from the examination of the position of I3-MC and of both 

the position and pattern of Hi-proton in fhc NMR spectra 

according to the observations of MacKcllar and Slomp.* 
An authentic sample of 6 was prepared by methylation’ of 

the corresponding alcohol 17 obtained in turn by sclecfive 
hydrolysis of the diacctate 8s” at C-20. 

Finally. oxymercuration of 1, followed hy NaHH, 
reduction in alkaline medium and acetylation resulted, in 

addition to the regeneration of the starting olefin. in the 
formation of l7a - methoxy - 178 - methyl - Sa - 
androstan - $5 - yl acetate 9. l6/3-acetoxyderivative 8,*’ 

and 178 - acetoxymcthyl - 17a - methoxy - 50 - androstan 
- 38 - yl acetate IO. The ether 9 was oxidixd with 

ruthenium tcfroxidc in carbon tetrachloridcP The crude 

t%fcthtlenc protons of the (‘_(‘II,OK type arc known to appear 
a\ quartets. doublets. or ertn singlets. depending on their 

conformation and on the nature of suhtiitucnfs and ncighbouring 

groupc (e.g. A. Caudcmcr. I. Polonsk) and E. Wcnkert. Hnlf. SK. 

t‘hrm. I+ W (l%Alt 

formate obtained was hydrolyscd and then rc-acetylatcd 
at C-3 to give 178 - methyl - 5a - androstan - 3/3.17a - dioi 

3-acetate 19. di\finctly different from the C-17 epimer 
20.‘” This proved the stereochemistry at the C-17 position 

of 9. Structure assignment for IO was made on the basis of 
clemcnfal analysis and the appearance of an AB quartet 
ccntred at 8 4lY (J = 13 Hz), due to the 17_CHzOAc 

group isolated from spin-spin interaction with other 

protons. The configuration at C- I7 was expected to bc the 
same as in 9 according IO the proposed reaction 

mechanism (see hclow). 
The results of the three oxidations are summarised in 

the Table I. 
The same order of reactivity as noted in Table I has 

been observed for ocf-I-ene” and similar explanations 

may be given to account for it. 
Turning next to the pro&c& of reaction, the H&II) 

oxidation offers no simple situation. The regeneration of 

such a large amount of the starting olcfin I according to 

the scheme proposed by German workers” is unusual, in 
view especially of the low McO- lcaving-group ability, but 
we are unable to offer an alternative explanation. 

Compounds 8 and 18 which occur in addition to the 
‘normal’ product 9 could have resulted from solvolysis of 
mercurial adduct% or from oxygen trapping of inter- 
mediate radicals,” during the reduction step. Since no 

appreciable amount of 10 was observed on carrying out 
the reduction step in the absence of oxygen while the 

other products weft still present, the laftcr process should 
be the more effective for 10. Additional support for this 

seems to bc provided by the fact that the product ratio of 
9: 10 was significantly affected by substituting NaBD, for 
SaBH,. as shown in Table I. A control experiment 

involving stirring the mercurial adducts without NaBHI in 
basic medium open to the air did not produce any 

detectable amount of mercury or metal-free steroids. The 
most plausible mechanism for 8 should bc therefore an 

clectrophilically-promoted decomposition by attack on 
the mercury atom of a suitable allylic mercurial before the 

reduction step (Trcibs reaction;” see later). Since only 
mercurial adducts are shown on TLC before 

NaRH, treatment, we assume that 8 undergoes further 

clectrophilic attack by Hgfll). in fact, when 8 was reacted 
with Hg(OAc), in MeOH for 10 min the NMR spccfntm of 
the residue showed no 17-methylene proton signals, but 

reduction with alkaline NaBH, and then acetylafion 
regenerated 8 quanfitafivcly. 

Table 1. Oxidation of I by Pb(IV). Tl(W) and Ha(U) acetate\ in &OH 

Oxtdanr 
Rc4ction 
tlrne (h) * 

Producte CL) b 

ALAG 5 6~~~~ rCIN N 

r%(W) 0.15 - 10 , w) . - _ . - _ 

rrfrrr) 2 _ - . 2 9 1714.36 - - 29= 

Reduction tith f;aBH4 

( 

17‘5 _ _ . * _ - 19 27 lb.5 
Hg(lI) 0.13 Reduction vith N&D4 12 - - - - - - lbd Ed 38 

‘The time requtred for the disappearance of 1 (1‘1.C) *as I min and 4 mm for lig and Pb. rtspcclivcly. the ~0 
oxidations were thcrcforc allowed to proceed for the same lime per& (1Omin). 

‘Pcrccn~@~s calculated from weight% of pure chromatqraphic fractions. Although conversion of I is 
quantitalitc. rhc isolated yields of pure compounds arc m most cases low. Car&l chromatography was required al 

the expense of yield in order lo obtain pure fractions 
. Ovcr+xidixd p&r material. Iangcr reaction time caused tn fact the yields of 3.6 and 7 to fall to the advantage 

of thtr matcrral, which appeared on TLC to be a complex mixture and was therefore not further examined. 

‘Yicids of dcuteratcd products. 



Metal salt ox&ions of ~tcroid oleiins 

Scheme I 

The oxidation of 1 by the three metal acetates can be 
best summarised by Scheme I. 

Whether clectrophihc attack by metal on the double 
bond takes place from the o-side and then c-is-opening by 
a WeOH molecule or. alternatively. from the B-side and 

then rrons-opening is a moot point. In fact the “rule of 
a-attack” has been shown need not apply to cxocyclic 

double bonds.” From inspection of Drciding models it 
appears that I?-mcthylencs arc not subject to considera- 
ble steric interference by ISWe with fl-attack.t Solvent 
attack at the &S-carbon atom of the cationic intermediate 

21 competes with the abstraction of a proton. The former 

is the major process for lead. Decomposition of the 
adduct occurs via paths (dl and (cl. The ratio of 4 to 3 is 
near to that found for the Tiffcncau-Dcmyanov homologa- 
tion procedure on epiandrocteronc acetate.“ providing 
another instance of preferred migration of C-16, reasons 
for which arc still not clear. Anchimeric assistance by the 

~. _ . . ..-.-.- 

ton rhc other hand both enoxidation with peracids” and 
hydroxylafioo with CM),” of 17~mcthyltncder~var~ve~ occur from 
the a direction. 

Kompound 8 is. in fact. contammated by same It.” WC Ref. 
13. 

mcthoxy substitucnt leads to 2. In the case of thallium the 
olefin reacts mainly by loss of a proton. The allylic 
~)r~nothallium derivative 23 undergoes the dethallati~~n 

reaction via a mesomeric carbonium ion (route fl together 

with an S,i’-type TI-promoted decomposition (route gl. 
This situation has analogy in the oxidation of some 
diterpenic excxyclic olefins by thalliumtllll nitrate.“ 

Finally. an intermediate behaviour is exhibited by Hgfllt. 
resulting in the conversion of 21. to a small extent. into 22. 
23. and 24.$ Reduction of 22 according to route(c) gives 9 

and 10. while SJ-type dccom~~sition of 23 tand 24 

affords 8 (and 18) [route (g’l]. 
The relative importance of the two proccsscs (al and (bl 

is more difficult to unravel. One outstanding p)int is the 
discrepancy with Winstein’s report” that the tendency 
toward allylic oxidation of cyclohexene in acetic acid 
solvent increases in the series Tl(IIIl, I’MIVl. Hgtlll. 
Marked effects of change of the substrate on the course of 
the oxidation are evident. We can only suggest that bcjth 
the extent and the stabilisatiot?’ of the positive charge on 
the l7-carbon atom of the carbonium-like ion 21 should hc 
of critical importance in affecting the balance between the 
nucleophilic attack by solvent and the abstraction by base 
of a C-16 proton. 
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-Al. Rtacrion of 16 with /onic arid 
.Mps arc uncorrected. Optrcal rolatlons were measured m 

CHCI,. IR rpcc~ra were recorded on a Perkin-Elmer .(?I grating 

rpcctropho~omclcr in CHCI, soln SMR spectra were measured 
for CDCI, soln. with a Jeol C&l HL ~pcc~romc~cr Iusmg’I’MS as 
internal standard): chemical shifts arc given in 6 valuer 
Preparative layer chromatography IP1.C) was carried OUI with 

Merck HF,, sdica gel (layers 0.5 mm thick). Neutral Woclm 
alumina fgradc II) was used for column chromatography. Thallium 
triaccrate was prepared hy rk method of Kochi and Hethea.” 

Itad tefra-acetate and mercuric acetalc were purchased from 
Merck AC, 

0.25 g of I6 were \rirred ovcrntghl with 10 ml of HCO,H at room 
tempcralurc. A solution of ~hc re\duc from lk ethereal extract 
IO 24 g) in methanol (IO ml) was rcfluxcd for 4S min with IO S 
NaOH (I ml) The crude product from CH,(‘I, extraction (0.20 g) 
was chromatographcd on silica (PI.(Y) (elution with benzeneethyl 
acetate (7.3)] giving 92 mg of 38.hydroxy derlcatruc of 2 m 
addition IO &I mg of starting material 16. 

T?IC residue from ~hc crkrcal extraction 11.16g) was 

chromarographcd on alumina (60~). Elutlon with benzene-n- 
hexant (I.11 gave (I) 96 mg (afrer further purification b) P1.C. 

bcnrcne-elhcr 95: 5 as elucnt) of 17. methykne . 168 - mcthoxy . 
L-I . androstan 3p yl acetate 5. m.p. 113.5-l 14b (from MeOH): 
]a],, ’ 37 (c 1.0): NMR: O.& (3H. s. I&Me). 0 90 f3H. I. 13-M(e). 

2.00 (3H. s. 3fl-OAc). 3.32 (3H. s. 168.OMcl. 4.01 (IH. apparent 

tripler. Ibn-H. J,, H ,,_ ,, -J: -65Hz). 47 IIH. m. c ,, I’, ,, 
30-H) and 4.86 and 4.96 l!H. broad signals. C=CH,). (Found: C. 
76 70.H.9 91 Calcd forC:,H,O.. (‘.76.6!;H. lO.O7Rl.(iil I85 mg 

of I’ mcrhoxymcthyl Co androsf 16 en 30 . yl acetate 6. 
m p 132-134’ (from hi&H); ]a],, 0’ (c 1.0). NMR OR2 (3H. I. 
I&MC). 0.87 l3H. s. 13-M(e). ! 03 (3H. s. 3S-OAc). 3 31 (3H. s. 
O&l. 3 95 l!H. hroad sianal. CH,OMcl. 4.7 IIH. m. 3a-H). and 

C 6 IIH. m.C’=CH). (Found: C. 7x& H.9.99 (‘alcd for (‘,,H,.O,: 
C. 76.61; H. 10.074). (iii) 16Omg of Ii merhykne l6o 
mclhoxy . !a androstan 3p . yl acetate 7. m.p. I@1 l(r (from 

MeOH). [a],, -64’1~ 1.0): NMR: 0.78 (3H. s. 13-!&I. O.&I I3H. s. 
IO-Me). !.00(3H. s. 3B.OAcl. 3 33 l3H. s. 16o~OMe). 4 22 (IH. m. 
16&H. J - 10 ,, :.c ,, i Hz. J - I.# ,, I._ $4 ! HII. 4 i (IH. m. 3mHl 
and 4x5 and 5 07 l!H. hroad smals. C=CH,l. (Found: C. 76.35; H. 
9 91. (‘alcd for (‘,,H,O, (‘.‘:6.62: H. 1607%) 

Gnrral procrdnrt for oridaGon of I 
A solution of I (l.lOg. 3.3mmol) and of ~hc metal oxidant 

(IOmmol) in methanol [6Oml for PMIV) and Hgfll). !Oml for 

TMIII)] was heated wrth starring al ~JO’ The products of the lead 
and thalhum oxidations were poured into water. the mrxturc was 

extracted with cthcr.+ .md the extracts were washed IO oeurrality. 

dried INa,SO.). and evaporated. In ok case of mercury oxidation 
the crude mercuration p&duct was stripped of solvenf and IO the 
residue, suspended In 200 ml of dioxan. Im NaOH (66 ml) was 

added followed by 1.26g of solid NaBH. portionwrse. The 
reduction mixture was strrrcd al room temperature for 48 h. 
filtered and the hl~rate acidified with dilute hydrochloric acid and 

extracted with ethyl acetate. Work-up uf the extract afforded a 
rcsiduc (0 998) which was duccllb acctylakd (Ac,O-pyridinc) 

Pb(0.k). oxidation o/ I 
Tk restduc from fhc cUtereal extract (I III g) was chromatog 

raphcd on alumina 1608) F.lurton with benzene-n. hcxanc (I: I) 
gave: Ii) 0.11 8 [after further punhcation on silica lP1.C) IeluGon 
with benzene-ether 95: 511 of I70 methorymcrhyl - 178 . methyl 

I8 - nor. 50 androst . 13. en. 3s - yl acetate 2 as an oil. SMR: 
0.X1 f3H. s. I&Me). 0.97 (3H. s. I7@-Me). 2.00 l3H. s. !B.OAc). 

3 I I (!H. s. CH,(KH,). 3.29 (3H. s. 0%4(e). and 4.7 (IH. m. 3n-H). 

Saponification of 2 with Crk mcthanok NaOH afforded fhc 
10.hydroxyderivativc, m.p. 995101” (from light-pctrokum. hp. 

4&60?; la I,-19” fc I 0); SMR 0 79 (3H. s. I@Mc). 0 97 l3H. s. 
178.Me). 3.13 (!H. s. (x:oCH,). 3.31 (3H. s. OMe) and 3.6 (IH. 

m. 30-H) (Fuund~ C. 7909. H. 1073 Calcd. fur C1,H,O, (‘. 

79.19. H. 10.76r/c) (Ii) 65 mg [after further punticauon 

on silica IP1.C) (elurion with hcnrcnc-clhcr O!:S)] of D 

. homo 17.17. duncthoxy .50 androsran . lb . yl acetate 3. m.p. 

16!.5-164.5” (from n-hcxancl : [a],, I’tc I 0). NMR: 0.82 l3H. s. 
I@MC). 0.94 f3H. s. l3.M~). 2.02 (3H. s. 38.OAF). 3.12 and 3.15 
(6H. 2s. gem OCH,) and 4.i lIH. m. 30-H). (Found: (‘. 73.43; H. 

10.27. Cakd for C,.H,O; C. 73.18; H. IO 16%). By shaking an 
ethereal solution of 3 with dilute acclK acid (I : I ). lhc D. homo . 
I? . 0x0 . !a . androstan . lb . yl acetate I2 was obtained. m.p. 
1524’ (from n-hcxanc); [a ],,-67 5’ (c I 0) identical with a sample 

obtained in a classical fashion from epiandrostcrone acetate. 

according IO Engcl and Rues1 ‘F 
Elulun with lunzenc ga\e 0.55 g of 1). homo l7a. 0x0. 50 

androstan . 3f3 . yl acetate 4. m p. I!?-127 5’ (from MCOH): 

{o]~* (c 1.0). identical with an authentic sample.’ 

I7a ~mrrhorymtrhy/~~u-and~~ran-3~.17~ dml I6 
0 43 g of 178.sp1r0 oxiran IS w= rcfluxed with IS ml of a 

0 R7M mcthanohc sodium methoxdc solution for 5 h Usual 
wtwk-up gave 0.44 g of 16. m.p. 155156’lfrom acetone+hexane). 

. [a],,-14’ lc 1.3): SMR: 0.82 (3H. I. IO-Mel. 0 8R (3H. s. 13.Mel. 
3.10.3 25.142 and 357 (Xi. ABq. J 7 9 Hr. CH,OMc). 3 38 l3H. s. 

OMcland 3 6(IH. m. !a-H). (Found- C.74 78: H. 10.63. (‘alcd. for 
(‘:,H&.: C. 74 95: H. 10 7X%1 

‘In fhc case of Tl. the cxtraclion was troublesome owing IO lhe 
large amount of Tl,O, precipitated. Alternatively M&H was 
evaporated IO dryness. and the residue extracted with elhcr. 

Uamplc mscflcd into oil-bath at 155’. 

8’Ikse authors report quilt different values for m.p and (n],,of 
12. spectral data (NMR and IR values) agree with ours 

Elurion with bcnrcne gave (i) 65 mg [after purifkation by P1.C; 

bcnrcncsfhcr (9C:C) as clucnl] of 17 mcthyknc 38.168 
drhydroxb Ca androrlanc !.IMlacctaIe 8. m.p. l!3.S-125,T’ 
(from M&H): [a],, -10” (I 0) identical with an authentic 
sample.” Iii) !C mg of 4. Elutlon with knrcnc-methanol (9: I) 
gave 0.32 g of more polar complex mixture 

17. hydnqmrfhyl (n . andrtuf 16. m - 36 . ylacrfafr 17 
O.!?g of I? accIoxymethyl . !a androst - I6 en . 36 . yl 

acclalc 18“ In 2X ml of McOH were stirred at room temp. with a 
solulion of C? mg of KHCO, in 2 4 ml of &OH-H:O (I : I) for 

I6 h The reaction mrxturc was poured I~IO water and ether 
extracted. Chromatography of UK residue (0.19g) on silica (P1.C) 

[elulron with knrcne~cther (9: I)] and cxrraction of the major 
hand gave I7 173 mp). m p I l&l 16’ (from diGoprop)I ether-n- 

hcxanel; 10 It, 0” lc I 30). NMR: 0.X3 l3H. s. I&Me). 0 II7 (3H. s. 
13-M(c). 2 01 l3H. \. 3fl.O.4~). 4.20 l!H. broad signal, CA,OH). 4.7 

(IH. m. ~o~ttland 5.7lIH. m.GCHl.(Found: C. 76.27: H. 10.00. 
(‘alcd for C,,H&.: (‘. 76 26. H. 9 m) 
Mtfhylafion o/ I7 (70 mg) with potassium metal (35 mg) and 

methyl todidc (I 2 ml) in r&ring dry knrcnc (IO mll according 
IO Narayanan and lyer’ gave a residue I70mg) which by 
chromatography on rthca (PLC) lclurion with knrenc-ctkr 
199: I)] gave the mcthoxyderivative 6 (16 mgl as tk major 

component. 

The rc\lduc from the acetylalton procedure Il.lOg) was 
chromatograpkd on sthca (P1.C) [elulion with knreneether 

(95: 5l] lo five four main bands. 
Hand I was denttficd as Ihe starling material I IO. I9 g). Hand II- 

lia mcthoxy 178 methyl. 51 . androstan . 30 yl acelale 9 

(0.29~). m.p. 94-94.5’ (from MeOH): [a],, -!4”(c 1.0): SMR: 0 67 
(3H.s. 13.Me,,0.83 (3H.s. I&M(e). l.O8(3H. s. 178.Me). 2 Olf3H. 
s. 1B.OAcl. 3 I3 (3H. 5. 170.O(‘H,) and 4.7 IIH. m. tcr-H). 
(Found. C. 76 08; H. IO (6 Calcd. for (‘,,H,O,: C. 76 19: H. 
10 57%) Band Ill. was identified as the 168~aceloxydcrivativc 8’. 

(0.21 gl. Hand IV: 176 . accfoxymclhyl : ITa methoxy . 5n . 
androst;ln 38 yl acetate IO 10.161). m p IX-179’ (from 
M&H); [(I]~, Iv” (c 1.0): NHR 0 77 (3H. s. 13-M(e). 083 OH. s. 
IO-Mel ‘02 (3H. \. lfl-OAc). 2.07 OH. s. (‘H:OAc). 3.17 (3H. s. .- - 
17n-OMel. 38s. 4.06. 4 32 and 4.52 (?H. ABq. J - 13 Hz. 
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CH~OAc) and 4.7 (3a-H). (Found: C. 7139: H. 9.60. Calcd for 
(',~H,o()~: C. 71.39; H, 9.59%1. 

Oxidation o! 9 with ruthenium tetrozide 
Ether 9 (89 rag) in 18 ml CCI, was oxidised with 123 mg of RuO, 

(molar ratio 3: I) at room temperature, according to the procedure 
of Berkowitz and Rylander." The react/on product (71 mg) was 
du'ectly saponified with 59~ methanolic KOH and then r¢- 
acetylated (Ac~O-pyridin¢) to give, after P[.C [benzene-ether 
(9:1)], 63rag of 17B - methyl - 3B,17a - dihydroxy - 5a - 
androstan¢ 3-acetate 19, m.p. 152.5-153 ° (from MeOH); tab, 
- 18.6 ° (c 1.76); NMR: 0.67 (3H. s, 13-Me), 084 (3H, s. IO-M¢). 1.1g 
(3H. s. 17B-Me). 2.02 (3H. s. 3~-OAc) and 4.7 (IH. m. 3a-H). 
(Found: C. 7573. H, 10.37. Calcd for C.,2H~O,: C. 75.81. H. 
I0.41%). 17.Epimer 20: m.p. 146--147 ° (from n-hexan¢), tab, 
19.3 ~ (c 1.75). NMR: 0.85 (6H. s. 13-Me and IO-Me), 1.21 (3H. s, 

17a-Me), 7.01 (3H, s, 3B-OAc) and 4.7 (IH. m, 3a-H) 
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