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SYNTHESIS OF Z-ALLYLIC ACETATES VIA FRAGMENTATION
OF CYCLIC HOMOALLYLIC ALCOHOLS

*
P. Ramaiah and A.S.Rao
National Chemical Laboratory, Poona 411 008, INDIA

Summary: Z-Allylic acetates (6a — 6e) having an additional functional group as ketone
or aldehyde were prepared via the fragmentation of the homoallylic alcohols
(5a — _5__e=) in the presence of lead tetraacetate.

Allylic compounds such as acetates and alcohols have been of synthetic,
mechanistic and biochemical importance for more than fifty years.l A novel method for
the synthesis of acyclic Z-allylic acetates _(_;__a__ - & having also an aldehyde or ketone
group, by applying a fragmentation reaction on the homoallylic alcohols 5a — e is presented
in this communication. I

We have prepared2 earlier the 2Z-allylic alcohol é and transformed it to the
ketone 3; the key step in the preparation of 2 is the hydrolytic cleavage of the hetero-
cyclic ring of the coumarin ___l_; the geometry of the double bond in 1 has been utilized

in preparing the required geometrical isomer 2.
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This investigation suggested that it may be possible to prepare acyclic unsatu-~
rated compounds of established geometry by cleaving suitably functionalized cycloalkenes
employing reagents which do not react at the unsaturation site of the cycloalkene. Homo-~
allylic alcohols are known to undergo facile fragmentation on treatment with lead tetraacetate.

(LTA).3 Hence, the homoallylic alcohols Sa - e4'6 were heated with LTA in benzene to

furnish the Z-allylic acetates ba -;7 having an additional functional group as an aldehyde
or ketone. The interestisng intermediate _6=b_ has been prepared by a number of investigators

employing other routes.8 The presence of the aldehyde or ketone group in the allylic
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acetates 6a — makes them attractive intermediates in synthetic organic chemistry,
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% Yield
48 R=H 5a R':H ;R%:H 8a R:=H;R2:H .......... 40
b R=CHy b R'=Me;R2=H b R:=Me;R2:H ........... a7
& R'=H ; RZ=Ph ¢ R=H ;R%zPh.......... 52
d R‘=H;R22=4-CH3-O-C6H4 d R'=H;R%=4-CH;-0-CH,..42
& R'=H;R°:zMe e R'=H ;R2:=Me ............ 30
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for 8 hrs, it is recovered unchanged as shown by H-NMR and C-NMR, This suggests
that under the experimental conditions employed, the Z-allylic acetates ga-e will not
isomerise to the corresponding E isomers.
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Compound gb showed b.p. 120°C/5 mm; reportedBa b.p. ég5°C/ 2mm.The 1H-NMR spectrum
of the compound .(Ll.’. is in agreement with the reported values, Compounds g'é_f_'(_’_.g
and 6e were purified through preparative thin layer chromatography using a 1:4 mixture
of pet.ether-chloroform followed by vacuum 'distillation. All of them showed a
characteristic doublet (J=7Hz) at around 4 56 _(-C!_-IZ—OAC). The structures assigned
to 6a-e are consistent with their IR and "H-~-NMR data., All new compounds gave
satisfactory elemental analysis.

The following typical experimental procedure is illustrative; A mixture of 18g of dry
LTA (40 mmole) and 200 ml of dry benzene, was stirred at 50°C under N, for 15 minutes;
then 3g of 5¢(17 mmole) in 20 ml of benzene was added dropwise during 10 min,
The reaction mixture was heated under reflux for 6 hrs., and cooled to room temp.
The excess of LTA was destroyed with ethylene glycol (5 ml), The reaction mix.
was poured into 50 ml of water and extracted with 2x30 ml portions of ether, The
combined extracts were washed with water (2x30 ml) and dried with Na,SO,. Removal
of solvent in vacuo, furnished crude product which was purified by preparative TLC
using 1:4 mixture of pet, ether-fhloroform followed by vacuum dist, to give 2.1g (52%)
of 6_c, b.p.145°C(Bath)/0.5 mm. H-NMR (90 MHz, CDCl,) § ppm:2.0 (s, 3H, OAc); 2.5
(m, 2H, —CHZ—); 3.0 (t, 2H, -CO-CH,,J=7 Hz); 4.48 (d, 2H, CH_-OAc, _J]=7 Hz); 5.5-
5.8 (m, 2H," CH=CH); 7.35 (m, 3H, é\rH); 7.90 (m,2H,ArH); IR(ﬁeat)cm 1690, 1740;

Anal,Calcd. for C]4H1603= C, 72.39; H, 6.94. Found : C, 72.05; H, 7.09.
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