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Abstract - Two new synthetic routes for the preparation
of the title compound and its 3-substituted deriva-
tives, a novel ring system present Tn morellin and
other related natural products, are reported from the
readily available dihydroanisoles.

The naturally occurring compounds morellin (1}e and gambogic acid {2)3 have
a nucleus consisting of a 4-0xatricyc1o[4.3.1.OaJ]decane (3) moiety. As
part of our synthetic strategy towards morellin (1),‘ we dascribe the
synthesis of this novel ring system starting from 2,5-dihydroanisocles.

The adduct® (5a, 95%), obtained by heating’ a mixture of the diene (4a) and
methyl acrylate in a sealed tube, reacted with MeMyglI giving the alcohol
(6a, 95%). Reaction of 6a, with Abromosuccinimide (NBS) in CHy,C1,, resulted
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in the bromo ether (7a, 95%). However solvolysis of 7a with silver acetate
in acetic acid at 90 %C afforded a mixture from which the tetracyctic
compound (8a, 35%) and the acetate (9a, 10%) were separated by chromato-
graphy. Hydrolysis of 9a in methanol with 5% sodium hydroxide gave the
alcohol (10a) which on oxidation with pyridinium chtorochromate (PCC} in
CH,CY,y afforded the tricyciic ketone (3a) in an overall yield of &% from aa.
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(a) R = H, (b) R = n-Bu, (c) R = CH,CH,CH(OCH,CH;0),
(d) R Me,C=CHCH, , :

Similar sequence on the diene (4b), obtained by the alkyliation of 4a with
1-bromobutane in presence of KNH,/NH,, gave the bromo ether (7b) through the
intermediates (5b & 6b). Solvolysis of 7b yielded a mixture of products
from which, compound (8b, 40X) was 1isolated by chromatocgraphy. The
remaining mixture, on alkaline hydrolysis, furnished the compounds
(10b,10%), (11, 10%),(12,10%) and {(13,20%). The structures of these
compounds were deduced from their spectral data.! The structure of 11 was
confirmed from X-ray diffraction ana1ysis.'

Since the halocyclisation route resulted in a low yield of the tricyclic
compounds (3a and 3b), an alternate strategy involving an oxidative

cyclisation of the acid (14) was investigated.
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The mechanism of formation of the products (8) and {13) from 7 probably
involves the carbocation intermediate (A) which on deprotonation yields the

(12) (13)

tetracyclic compound (8). Rearrangement of A through the carbocation (B)
leads to the formation of the ketone {13) as indicated below.

Hydrolysis of the ester {5a) gave the acid (14a) which was convertad to the
hydroxylactone (15a, B8%) with performic acid at 60 %C. Reaction of the
tetrahydropyranyl ether (15b) with MeMgI yielded a product which was cyclo-
dehydrated10 with PTS in refluxing benzene to 10a, (80% from 15a), identical
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(7)

(8} Lh

(10) (13)

with the product obtained before. PCC oxidation of 10a afforded the
tricyclic ketone (3a) in an overall yield of 65% from dihydroanisole (4a).
Having demonstrated a strategy to the tricyclic ketone (3a), the synthesis
of 5,5-dimethy1-7-methoxy-3-(3’-methylbut-2'-enyl1)-4-oxatricyclo-
[4.3.1.0&7]decan-2—one'(3c), was attempted by the above methodotlogy.

Since direct alkylation of the diene (4a) with 3-methylbut~2-enyl bromide/
KNH,/ NH; did not yield the desired diene (4d), alkylation was carried out

using 2-(2'-bromoethy1l)-1,3-dioxolane,?

a potential synthetic equivalent
for the prenyl1 group which afforded the diene (4c) in good yield. The ester
(5c, 85%), obtained from the diene (4¢) with methyl acrylate, was
hydrolysed to the acid (14b, 95%) which was converted to the hydroxy
lactone (15c, 95%) with performic acid. Mild hydrolysis with pyridinium p-
to1uenesu1phonate” in aqueous acetone gave the hemiacetal (16a) which gave
the methyl ether (16b) with PTS/methancl. Reaction of 16b with MeMgl
afforded the diol which was dehydrated to the compound (17a). Mild acid
hydrolysis of 17a with PTS in aq. acetone gave the hemiacetal (17b) which
on PCC oxidation yielded the &-lactone (18). Treatment of the lactone (18)
with MeMgI gave the diol (19) which was oxidized with PCC/CH,C1; tc the
keto-alcohol (3d). Reaction of 3d with POC1,/DMAP/ pdeine afforded a
mixture of olefins which was isomeri-sed with rhodium chloride? in
isopropanol at 80°C to in the tricyclic ketone (3c) in good yield. Thus a
simp1§ route tc»oxatricyc1o[4.3.1.OL’]decanes is accomplished starting from
dihydroanisoles. .
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" A1l the new compounds gave satisfactory analytical and spectral data.

The spectra of some select compounds is indicated below:

Y 1720,1060 cn'; & 1.17(s,3H,CH;),1.45(s,3H,CHy),4.53-2.37(m,8H),
3.26(s,3H,0CH,}, 3 94(d J=1.7Hz, 1H,CHO}.
Yex 1726,1105 om™'; &, 0.89(t,3H,GH;),1.13(s,3H,CHy),1.23-2.57(m, 14H),
1.36(s,3H,CH,), 3. 27(s 3H,0CH;}; M',266.
, 1730,1230 cm™'; &, 1.13(s,3H,CH;),1.36(s, 3H, CHy),1.60-2.71 (m,10H),

1. 67(5 3H,CHy) , 1. 74(s 3|-| CHy),3.26(s5,3H,0CH,),5.05(t,J=THz, 1H); M':278.
Ve 3440,1730,1090 an''; & 1.13(s,3H,CHy),1.22(s,34,CH,),1.38(s,3H,0H;),
1.45(s,3H,CH,),1.56-2. 54(m 12H),3.13(s,3H,0CH,),3.23(s,1H,0H); M': 298.
Vo 1170,1080 cm’'; B, 1.35(s,3H,CH;),1.80- 2.86(m,8H),3.21(s,3H,0CH,),
4.51(d,J=4.1Hz, m CHO); M': 194.
¥y 1160, 1030 cm™'; &, 0.92(s,3H,CHy), 1.24(s, 3 cu,) 1.29(s,3H,CHy) ,1.42-
2.30(m,14H),3. 16(3 3H,0CH,); M': 260.

y 1725,1240 cm’!; &, 0.92(t,3H,CH;),1.16(s,3,CH,), 1.28(s,3H,CH,),1.38-
2.47(m,14H),3.90(d,J=4Hz,1H,CL-I_0—); M': 236.

Received, 23rd April, 1993




