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Abstract-An efficient new procedure for the degradation of cyclolaudenyl acetate IO 30 accroxy 4.4.14a . 
lrimcthyl 9.19 . cycle . h . pregnan 20 one and/or 30 . acetoxy 4.4.14~ trimethyl - 9.19 cyck, 50 . 
androsran . 17 one is dcscrrbcd. The key-\rep is simultaneous basesatr’vscd dchydrohalogenauon and 
lsomerisalion of lhc rcsullmg olelin. of a suilahly dewed halide. 

Side-chain degradation of certain steroids and tetracyclic 

triterpcnes is of considerable interest both from acade- 
mic and applied points of view.’ In recent years there has 

been increased activity in this held and a number of 
ingenious routes’.’ have been described and these are 

often more efficient and convenient than the classical 
Barbier-Wicland degradation’ or its Mcystre-Miescher 
modification.’ Previously. we dcscribcd’ a novel ap- 
proach to such degradations, which had. as its kcy- 

feature, base-catalysed isomcrisation of a suitably 

derived olehn to the C,,l,/C,,,, isomer(s). It was found 
that the most expedient route to the nor-ketones 2 and 3 

from cycloartcnol I, lay in the application of this 

isomcrisation-oxidation sequence IO cycloartenol itself: 
since then. we have improved and modified the ex- 

perimental technique. and these details are reported in 
the Experimental. However. this isomcrisationoxidation 

sequence cannot be applied directly to cyclolaudenol 4. 
another suitable precursor for transformatton into 2 or 3. 
available from opium mart.’ as the isomcrisation of the 

olefinic linkage to the C.~?&,3rlo, positions is blocked by 

the thermodynamically stable olefin 5. which must lie on 
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the basecatalyscd isomcrisation pathway. Though, we 

have already described’ an indirect application of the 

isomcrisation sequence to cyclolaudcnol for the prcp- 
aration of 2 and 3. WC report, in the present work, more 
direct pathways. 

It is obvious that the prime requirement for the ap- 

plication of the isomerisation-oxidation sequence to 

cyclolaudenol. is the removal of Cr,. C, and C,- in such a 
way that the resulting tris-nor derivative is an olchn or 
can bc readily converted into one. The successful routes 

by which this was accomplished arc summarised in Fig. 
I; the reaction sequence involving intermediate 7 proved 

most advantageous in terms of yields. 

Cyclolaudenol was tirst converted into the methyl 
ketone 6 via the Ar*“-isomer 5.” by a route. already 
described.’ This was next reduced with NaBH, IO furnish 

alcohol(s) 7. which without further purification was used 

in the next step. Attempted dehydration of 7 with PoCI,- 
pyridinc t3&ltXP) gave only the corresponding chloride 

and practically no olcfin was formed. This chloride 8 
could bc obtained in 75% yield by reacting alcohol 7 
with POCl,-pyridinc on a steam-bath for I2 h. It may bc 

pointed out that POCl,-pyridinc” is a wcllcstablishcd 

reagent for the dehydration of alcohols and has been 

successfully employed for the dehydration of tertiary” 
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and secondary alcohols.” though with primary alcohols 
the main product is usually a phosphate cs~er.” In rhc 

present instance, the almost exclusive formation of a 

chloro derivative is rather exceptional.” though chlorides 
have been known IO bc formed to a minor extent in such 
reactions.” Dehydrohalogenation of 8 and isomer&lion 
of the resulting oletin to the Am”‘-position was carried 

OUI in a single step using N-lithio-ethylenediaminc at 
l!&lZ5” (I h), when 9 was obtained after acetylation in 

!IO% yield. Ozonolysis of 9 furnished 2, identical in all 

respects, with the previously rewrted’ preparation. 
The above successful dehydrohalogenation-isomerisa- 

tion prompted us IO explore an alternative route, shown 
in Fig. I. Cyclolaudcnyl acetate 10 on ozonolysis. fol- 

lowed by NaBH,-reductive work-up.” gave Il. /?-Frag 
mentation“ of this compound with PbfOAc), and II, was 

investigated in an attempt IO obtain 12. which could then 
be converted into 9. In practice, it was possible to obtain 

I2 in 40?% yield. the remaining product being the ex- 
pected ether. which is discussed later. As anticipated. 12 

was smoothly converted IO 9 on exposure to Klithio- 
efhylenediamine. followed by acetylation. Compound 12 

was subjected IO dehydrohalogenation with I.5 - diazo- 
bicyclo[5.4.0]undec - 5 - enc (DBU)” in DMSO IO get the 

olefin 13 in 60% yield, which must have the ~runs- 

H 

configurated: IK ( ‘C=C( 

H’ 

970cm ‘), PMR 

Me 
‘C=c’ 

H 

( H’ ‘CH: 

: 2H. m. 5.35 ppm: cf. spectra of cis- 

and trans . 4 - methyl - 2 - pentenc”). This compound 
was isomerised with N-lithiocthylenediamine and then 
acetylated to furnish a mixture of 9 and 14: ozonolysis of 
this oletin mixture gave the expected 3/3 - acetoxy - 
4.4.14a - trimethyl - 9.19 - cycle - 5a - pregnan - 20 - one 
2-’ and 36 - acetoxy - 4.4.14~ - trimethyl - 9.19 - cycle - 
5a - androslan - I7 - one 3’ respectively. 

As stated earlier, the major product of the action of 

PWOAc),l, (hv) on 11 is an ether, which has the cx- 
petted structure 15. as revealed by its PMR spectrum. 
The structure was further confirmed by its acidcatalysed 

cleavage (pTsOH. Ac,O and AcOH):’ to 16 (major) and 
17. the structures of which are consistent with their 

spectral and analytical data. 

All m.ps arc uncorrected. light petroleum refers to fhe frac- 
tion b.p 6MW. 0ptical rota&xn were mcasurcd in CHCI, on a 
Schmidt and Hacnsch electrons polarimcter model Polalronic 1 
TLC was carried OUI on SiOrgel layers (0.25 mm) containing 
15% gypsum and activated for I h 81 100-ll(P. Silica.gel for 
column chromatography was activated at 13&M (6 h) and then 
slamlardiccd.” The following instruments were used for spccl~ 
data. Pakin-Elmer lnfracord model 267 (IR); Perkin-Elmer 
model R 32 (9OMHz) NMR spectrometer; CEC mass spec- 

9OY. I dii” Cl$CH,NM, 
n )*czO, PV 

n 

2 03 
+TGiGF- i 

AcO 
8 ‘5. e 

Kg. I S&-chain dcgradatton of cyclolaudcnol IO 3fl accrory . 4.4.IJa !nmethyl 9.19 cycle 50 _ pregnan . 
20. one. 
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tromtter, modei ?I-1108 (?OcV. d&l inlet system). All PNR 
spccira were recorded usmg l&lj’it soln m CCL, unless other- 

wise stated. While cttmg PMR data, following abbreviat~ns have 
been urcd: s, singkt; d, douhkt: f. tripk 9% quartet; m, muI+ 
liplet; b. broad. While summarising mass spectral data. bestdcs 
the mokcular ion. ten most abundant ion\ (above m/c 60) arc 
reported with thcu relative Intensities 

lromctiarion uf cycloannrol and subscqucnl cktacapt 11, 38 . 
acttoxy . 4.4.14~ . frimdhyi - 9.19 cydo - ?a . pregnan . 20 - 
oat 2 end 38 - omoxy . 4A.14~ - f~mtfhy~ . 9.19 I cycle . 5a 
andrvsfan . f7 ant 3 

Cycloarfenol (11.Og) was added fo a strned soln of N-lithio- 

ethylcncdiamim in cthyknechaminc (1.i Il.Op. anhpdrous 
rthyknediamine 33Oml; S,) at IMIZJ” (bath temp.). and the 
reaction mixture maintained al this temp. for 20 h. The reaction 

mixture was cooled to 0”. Muted ~lth ice-water (SXIml) and the 
product was extracted with isopropyl ether t4OOml L: 5). The 

exfract was washed with IOS HCI aq, S’it NaHCO, aq. water and 

brine. dried (Sa$O,) and freed of solvent to give a gum (IO.94 g) 
which was directly xctylated (pyrldinc 26.4 ml, Ac# II 2 ml) IO 

yield 11.7~ of ~hc product. 
The above product th.Wg) m dry CHCI, (300 ml) was treated 

with ozonizcd oxygen (0 ? g of Orlh) at 5” till no more 0, was 

absorbed 0 ht. The solvent was flashed off and the cnrdc 
“oronidc” taken up tn acetone (IOml!. cooled 10 0” and treated 
with Jont’s reagent” I IC ml) till a brown color pcrsirttd. The 
reaction mixture was allowed to stand at room temp. (38’) for 

0.5. diluted with H,Q (IODml) and the product taken up m 
isopropyl ether OOOmlx 5). which was uparated into acidic 
II.%g) and neutral parts (4.9~) with SS SaOH aq. The neutral 

material was chromatographtd over Sit&-gclllfB (66.5 x 1 f cm) 
with TLC ~nitoring (solvent. 59 Et0Ac in C.H.: two major 
spots with R, O.??, 0.22): 

Fraction I light pc~. 2CtOml~S 0.1498. mixture 
R, 0.27 

Fraction 2 25% C.H. in 

light pet 2ooml-*4 I. I .47 g. essentially 
!@S C.H. in 

I 
compound with 

light pet 2#ml*? R, 0.27 
Fraction 3 50% C.H, in ?ODml x 4 0.55 g. R, 0 27 

irghr pet. 
Fraction 4 C.H. 2CXJmlx 1 O.Mg. mixture 
Fraction C C.H. _XMlmlx~ 101 g, R, 0.22 
Fraction 6 EtO.Ac 200mlx 1 I .39 g. gum. 

Ud)H _XMmlx 1 rntxture. 

C,-Keronr 2. Fraction 3 was crystalliscd from crbcr-H&H 
fo furnish 2, m.p. 152-153’ flit.’ mp. 1!3-154”). Fraction 2 on 

~chromat~hy ykkkd another I.Og of 2. 
f‘,,.Kcront 3 Rccrystallisation of Fractton s from aq M&H 

yielded pure 3. m.p. 161.5” flit ’ m.p. 162..162”) 

1526.Y . Tnsnor . 3/l . artfoxy . 4.4.14~ . rtimrrhd 9.19 . 
cycle Ja . t~ostlln 24 . 01 1 

The msnor-keronc 6: 0.26gb and SaBH, (0.3 g) wcrt reacted 

in ttOH-d~oxanc 15: I. 300 ml) at 25” for 4 h and. then worked up 
m the usual manner to give a solid (3.9?g, m.p. IT-IW). which 

was rccrysralltsed ~ethcr-MeOH) to furnish 7. m p. 16tLl65’ 
(possibly a mixture of C2,-cpimcrst. IR f!Gujolt, OAc I??>. 

124Ocm ‘; OH 330. l02Ocm ‘. PMR: cyclopropyl I’H, OH. d. 
0.32 ppm: IH. d, 0.57 ppm; 14 Hz!. tertiary MC’S (sir&t\ at 0.83. 

0.87. 0.89 and 0.96 ppm). C’fiMcOH OH. d. 1.12 ppm: I 6.s Hz). 
OAc (3H.s. 2Oppml. (‘HOH (1H. m, 3.~pprn),~~f~AcilH. m, 
4 51 ppm). Mass: m/t 45% (M’, 451. 398 (495&l, 2’6 14711. l’s 

Wz!, 135 (4Y!zL, 121 (‘64). It?9 (.c!Sl. IO? M-@I. 9: 1:?$;1.6Y 

tlOW).6?(49S).(Found: C,?XIt?:H. II OO.C,H.,,O,rcquircs: c’. 
78.55. H. 10.99Sc). 

2526.27 'liisnor 3f3 . atwoxy . 24 I ckhm 4.4.140 rrimrrhyl 
. 9.19 . ~$0 50 . trgosiant fi 

‘To a cookd (0’) roln of the above alcohol 7 i 10.0 gl m pyridine 
(50ml). PM, (15 ml) was Introduced IiOrnm) dropwise with 

swirfmg. The reaction mixture was heated on a steam-bath for 
I? h, after which it was worked up in the usual manner (ex- 
traction with isopropyl ethcrt IO give a sohd (7.69, m.p. I6&lW~, 
whKh was crystal&cd from ether-.&OH. m.p. iMt7F. IR 

(Sujol): OAc 1725, 124Ocm ‘: C-C! 76Ocm ‘. PMR. cyclopropyl 

CH, OH, d. 0.31 ppm; IH, d. 057ppm: I 4 Hz). tcrriart- MC’S 
(singlets at 0.83, 0.86. OX9 and O%ppm), <‘HSicCl (!H, d, 
1.4Xppm: I 6.5 Hrt. OAc (3H. s, 1.97ppmt. I‘HCI OH, m. 
3.g7ppmt. CHOAc OH. m, 4.47ppm). Ma.s\. m/c 47R (M’. “Cl, 

2st,. 476 (M’. “Cl, 4%). 175 (49?&). 121 (479S). IO9 (CIQ). IO7 
t62’X). 105 (4X). 95 (IOOSC). 93 (56rkj. It3 (4741. gl (<ORI. 69 
(67%). (Founds C. 7S.44: H. 10.55. Cl. 7 72. f ,H,O:CI requue$: 
C. 75.500; H, 10.35; Cl. ?.43t). 

26 . Nor . 3@ actloxy . 4.4.140 . frimtrhli - 9.19 +-Ii3 . !n _ 
ergostan _ 25 ot 11 

(~yclola~nyl acetate 11 (S.Og. m.p. l2tI-I!l”l in CHCI, 
QOOml) was ozoniscd at ,-5” in the usual fashion. T&X soln was 
concentrated to SO ml by solvent removal under vacuum ai room 
temp.. and then coded Wl and. a soln of SaBH, (4.0 g in 15 ml 
of 8% aq EtOH) added (N,t under ctirrtng. After stirring for 5 h 
at 38’. the reactmn mixture was worked up in the usual manner 



I0 give semi-solid producl tS.DQgl. which was ~~ornafu~~ tt2%61,69 (8%). (Found: f:. 79.65; H, f0.09. C,,H,,Q, requirts: C. 
un SiO,-&lfiR f6Sw LScml using h&t pcfmkum, Ii&I p 79.28; H, 10.81%1. 
trokum with increasing amounts of C&l, and pure C-K as 
ctuanrs t:,ti, csns t2OO ml x 8) gave tllc rcquircd product 13.15 g. 25,26.?7 - fir’snor - 3fi - areroxv - 4.4.140 - rrimerhyf . 9.19 - 
m.p. M-id’, epimcrk pair), which was cryrtatliscd from 1igh1 r~cl0 - Sa - eqosr - 2W2i - em 9 
petroleum. colorkss needles, mp. 147.5-iHp, Iah +57.0”. tc, F+om I;,-chiutide 8 To a sdn of N-lithi~fhyknediaminc in 
0.8%). IR (Nu~ol): OAc 173O, 124Ocm”; OH 33XX lO95cm ‘. cfhykacdiaminc tti. 313: NHCH,CH,NH,, %mlJ. chloride I 
PMR. cyclopropyl CW, (IH, d, O32ppm; IH. d. 0.59ppm; J 0.9~) was added wiIh sIining at 12Y (balh Iemp). The reaction 
4 Hz). krtiarv Me’s lsinttkt at 0X6, 0 88. 0.91 and 097ppmh mixture was heated at (haI Iemp. for I h and Ihcn worked up in 
CHMCOH tC,,+~pImers. 3H, twa doubkts ccntrcd ar I.Oj-and 
l.I?ppm, J 7Hz each). OAc t3H, s. 2.0ppmJ. CHDH tlH. m. 
3.&t ppm). CHOAc (It?. m, 4 SO ppmJ. Mass. mtr 186 CM’. 8% h 
426 (87%)). 3O4 (56%). 175 (W+l, 12t (48%). I I9 (45%). 109 (65%). 
IO? (64%). 95 ttOO%), 81 (SW). 69 @O%l. (Found: C. 78.86; H. 
10.8’7. f,:H,Os requires: C. 78.96; H, If.laiEf. 

in dry cycbhcxanc r fOO ml) was stirred fN,) and-exposed to a 2.50 
WaII tunnsren lamp from belaw. when retluxinn ensued. After 

A&on of Icad rcrmarrlart-indine on If 
A mtxturt of the above r&&d tt @.FZg, O.~2~k~~ Pb 

fOAc i, f0.986 g, 0.W22 moki and iodine to.289 II. it.0022 D atom) 

!hc usual manner IO give a &I. wluch was acefylaIcd (A&O. 
pyridinr) fo furnish a product (43g). which roan crysIalliscd. 

H. 10.98W 

Recrystallisation from eIhcr-MeOH gave pure 9, mp. 102-105’. 
IR tNuj0ll: OAc 1725. 124Ocm ‘. PMR: cyclopropyl CHI (IH. d. 

From C&kfi& 12. C&&de I2 (O.3nl was likewise Ireated 

0.33 ppm; IH. d, 0.59ppm; J 4 HII, Me’s (singlets at 0.83. 0.87, 
0.89.0.96 and O.%ppm). Me-C< tbs. l64ppmJ. Ohc l3H. s. 
1.98 ppml. CHOAc ItH. m. 4.48 ppm!. C=CH IlH, m, 5.22 ppmf. 
sass: nlr 440 IMI’, 3@), 3x0 f64%). 175 (6&W. 121 I83Sh 101 
(84%). 105 f6W. 93 @4%Q. 91 IW~&J. 83 (ltW& 81 tWW. 69 
(6E&J. (Found: C. 82.26: H, i t.iO. C,H& requires: C. 81.?6; 

\rirrrog and reRux& for a Ioral of 3 h. ethykn; glycof (5.0mll 
war added IO dcsIroy any cwcss WOAcJ,. The reaction mixture 
was diluted wIIh waler (lOOmI), the upper layer separaIed and 
the aq pha.sc extracted with isopropyl crhcr (Xl ml x 4). The 
comhIned organic phavs were washed wiIh IO% Na,S,O, aq. 
water. brine and dried (Na,StU. The solvent was llashed off and 
lhc rcsiduc ( 1.47 g) III isopropyl ether (10.0 ml) filtered through a 
hcd 110.0cm Y l5cm) of Al,&!lll. which was further washed 
with the same solvent (200 ml). The ether soln was freed of rhe 
solvent and rhc residue (1.48) chromat0graphed over S& 
gelfIIR 130.0 ): 2.5 cm). while monitoring wirh TLC fsofvtnt: 5% 
EtOAc in C&J. 

Pracfion I i*t pet. 2DOmI 
3% C.H. in 

l1.i. l.Og; NHXHKH,NH, 4s ml) as a&e to give, afler acety- 
lalion, 0.2138 of crude 9. which was purified as above. 

2526.27 . Ttilnor 3@ ocdory . 4.4.14~ . trimethyl . 9,19 
cycle ” sa ’ c?pSl 23. en4 I3 

C&&de I2 (0.5 g) m DMSO (5.0 ml) conlaining DRU (0.17gJ 
was &red and heated at 8O-W for 13 h (N,) and !hcn worked up 
in the usual manner IO give a product. which was chromaIP- 
graphed on Al,Odllt t2OOx i.fcm). light petrokum t1oOmll 
&ted a product tTLC pure; solvent. 5% EtOAc in C.H.; & 
0.66; O.235gl which was crysdliscd from isopropyl ether- 
M&H: m.p. SW-l2O.Y. PMR: Cyclopropyl CH, fiH. d. 
0.33ppm: IH, d, W3ppm: J PHr). fcrtiary Me’s U?H. bs. 
O&ppmJ. Me-CH=CH tbd, l65ppm; J 7Hz). OAc 13H. s. 
i.97pgm), CHOAc flH. m. 4.43 ppm). -CHCH- f2H, rn, 

tight pet. Zoo ml X 2 0.1 g, mixture ‘I.35 &II). Mass: mit 440 fM’. 38%). 425 05%). 38O tI49lt). 365 
Fraction 2 2S% C.H. in 1 a4%). 297 (5%). ?I5 I??%). 13 08%). El a%!). 95 tlOO%), 81 

IlgM pG.- 2OOml I, 
W% C.H. in 
lighl pcl. .XIOml I 

Fraction 3 5O% C.H. in 
ligbl pm. 2OOml 

Fraction 4 C.H. 2OOmlX3 

Fraction ! C.H, ,XOmlx3 
&a&on 6 C.H. 2tWml 

0.349 8. pure, 

R, 066 

030~. mixture 
0 337 8. pure. 
R, 048 
0.0 g, mixture 
O.tSp. R, 0.22 
urIchan& II 

lmJq 69 (93%). tFouml: t’. 81.85; H. 10.76. C&l& requires: 
C. 81.76; H, 1098%) 

3@ . Arrtnxy . 4.4.14a . trimethyl . 9.19. cycle . Sa . p?t~n~n - 
2O + 0nc 2 

A s0ln 0f okfin 9 (4.36) in CHCl, (2OOml) was treated with 
ozonkcd 0, &48g OJh) at 10” 13 0, passed freely. This was 
worked up and oxidiud by Jorms reagent, as de&&d tariitr, t0 
give a ~utrzd fractiin &urn. 3.Og), which after chromarognphic 
purilkation (see above) furnisbcd pure 2 (2.Og). m.p. 153-154” 
(tit.’ m.p. I+154’1. 

2526.27. Trisnor . 33 - ocmxy - 24 - iodv - 4.4.140 - tfimtikyf - 38 . &ctm~ . 4,4&&x frimrthy! . 9.19 . c.vcia - Sa . andrurzan 

9.19 _ rycio - 50 - ffgosrane 12 . I7 . 0ne 3 
RccrysIallisatmn of Fraction 2 from isopropyl efbcr yielded 12, CIklin I3 tO.ISg) was Isomcriscd (Ii, 1.01~; NHICH,CHINH,. 

m.p. 116116’ (dcc.). (a)0 +33.55” (c, 0.77%). IR Wjol): C)AC 40 ml) at IMI!Y (bath) for 25 h and the ptod~c1, eceIylaIed, 
l7.3O. IWcm” PMR: cyclopropyl CH, t IH. d. 0.32 ppm; IH. d, ozonolytcd and the producI tncukal. O.lZg) separaled by 
0.57 ppm: J 4 Hr). Iertiary Me’s (ringkts at 0.85. 0.90. 0.92 and chromamgraphy cxaclly as described earlier I0 give 2 CO.025 mg. 
0.97apmj. CHW t3H. d. 1.93ppm; J 6.5 Hz). 0.4~ OH. P. m.0. 152-153”) and 3 to.048 II. m.p. 160-1633. 
1.99ppmJ. CHI (IH. m. 4.lppmJ; cH0.4~ tIH. m. 4.5ppm). 
Mass. nrJc 568 (M’. 15%). SOfJ W&I, I?$ (63%). 121 (63%). 109 
173%). IO? (82%). 105 tS4%). 95 (lOO%), 93 (63qJ. 81 i7OW. 69 
(794hJ (Pound: C. 63.24; H. 8.95; I, 2O@. C,H&l FtqUkCS: <‘. 

63.36; H, 8.68; I, 22.31%). 

Fraction 4 on crystallisaIian from isopropyl ether-M&H pve 

Iht crhtr IS, m.p. 162.5-164*, (ok ~35.11’ tc. 0.65%). lR INujol): 
OAc 173. 124Ocm I; C-0-C IO@ llOOcm ‘. PMR: cyclu- 
wo~vl CH, t1H. d. 0.32~bm: Ill. d. 0.58ppm: J 4 Hz). tertiary 

_ 

Ether IS (0.5 gj in pf. A&H ttS.0 ml) containing Ac,O (7.5 mlJ 
and p-l’sOH (0 O49gj was hcaIcd (6O&‘j with stirring for 43 h 
(N,). thr usual workup a umi-solid @52g), showing on TLC 
fs&cnt: 5% Ei0Ac in r’,H+! esvnGally !wo spots fR, 0.60 
major: Rr. 0.38. minor& was obmirkd. This was chr0maIographcd 
on SiOrgtI~H3 I4I.O x 2 Ofmt usmg light petroleum, tight PC_ 
Irokum cantaining Increasing quanriIics of C.&, C,H. and C.H. 
containing incrcastng amoumr of EIOAc, as cluant. 

26 . Nor . 38.22 . diacetox,v . 4.4.16 . rrimrlhyl - 9.19 . c.vclo - 
he’s. (3H. smglc~s at OS;.” IO ppm; 6N, s,‘O.%ppm). MeHCOi’ 5 _ rQ&wl . 24 . tnt I6 
(3H. d. 1.160am. J 6.S Hrj. t3Ac t3H. I. l.%ppmj. HClr(K’ The material cluIcd with W% C.H. in light pcrrokum G?W ml x 
(IH, m. 3.2S’ppmh HC,,-GC (Ill, m, 388ppmj. CHOAc tIH. 2; 0.33Ie. m p, l75-IX+) on crysIallisaIi& gave pun 16. m.p. 
m.4.48ppmJ. Mass: m/r 4S4lM’. 11).469(l.S~b424lll9E). 302 18&lW. (a),, ~26.06” tc-. 0.53%) IR (Nujol): OAc 1735. 
(5%). 2O3 (4%). 175 tJ%). 147 (5%). I26 (22%). 99 tloosCJ. 81 124~cnl ‘, PMR: cyclopropyt CH, tIH. d. O33ppm: IH, d. 
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0.61 ppm; J 4 H7). tertiary MC’S (singlets ar 0.86. 0 87, 0.90 and 
0.99ppm). Me-CH< cd. 1.75ppm; J 7Hz). OAc (3H. s. 
1.93ppm; 3H. s. 2.0ppm). HC,-OAc (IH. m. 448ppm). HC,- 
OAc (IH, m. 5.14ppm). C-CH (IH. m. 522ppm). (Found: C. 
77.47; H, 10.04. C,H,.O. requires: C. 77.60: H. 10.279Et. 

5% EtOAc in C.H. (2OOmJ) elutcd 0.128 of a makrial (R,, 

0.38) which, ~hoogh csscnually pure (TLC). could no1 be induced 
lo crystallisc. From irs PMR data fcyclopropyl CH,. Ill doublets 
at 0.33. 0.61 ppm; four tertiary Me’s, 0.86. 0.90. 0.90. 0.97 ppm; 
McCHOAc, d. I.13 ppm. J 6.5 Hz; Me-C-C. 1.7ppm: two OAc. 
singlets at 2.04,2.06ppm; HC,-OAc, m.4.SOppm; HC,,-OAc. m, 
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