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SYNTHESIS OF A CARBOCYCLIC ANALOG OF QUERCETIN VIA A BARBIER REACTION
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Summary: A six-step synthetic route to the carbocyclic flavanoid 2 is described. The key step involves

a 1,4-addition of a tertiary bromide to a a.p-unsaturated ester by the Barbier reaction.

Many polyhydroxylated flavones, such as quercetin 1, have been reported to inhibit the 5-
lipoxygenase pathway of arachidonic acid metabolism. They are, however, only weakly active in in
vivo models on iv administration and are not active orally.2 The lack of systemic activity may be
partially attributed to the presence of the pyranone ring, since it has been postulated3 that this ring, with
oxygen adjacent to the double bond, is prone to metabolic cleavage. In an attempt to increase the

systemic activity of these flavones, "carbocyclic’ analogs in which the oxygen moiety of the pyranone

2, X= C(CH3)2

ring is replaced by a dimethy| substituted methylene group, e.g. 2, were synthesized. The synthesis of
one such carbocyclic flavanoid, Sch 37279 (2), a carbocyclic analog of quercetin, is described in

Scheme 1.
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2-(3,5-dimethoxyphenyl}-propan-2-ol, 3, prepared in 93% yield by the reaction of methyl 3,5-
dimethoxybenzoate with 2 equivalents of methylmagnesium bromide in ether at room temperature, was
converted to 2-(3,5-dimethoxyphenyl)-2-bromopropane, 44, in 96% yield with HBr in CHaCl2 at 0° C in
the presence of anhydrous MgSQ4. An attempt to generate the tertiary lithium species from 4 by
reaction with 4 equivalents of lithium in THF at -20° C was not successtul, since subsequent quenching
with 3,4-dimethoxybenzaldehyde did not yield any alkylated product 9. Instead, the reaction generated
mainly dimer 10 as well as the reduced product 11 (Eg. 1a and 1b). However, the coupling product 8

can be cbtained in 65% yield, if the reaction sequence was altered by addition of a 1:1 mixture of bro-

HyC CHy _ H,C. CHy OCH,
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OCH,4 OCH, OCH; 9
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HaC,_ CHy HaG CH,
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mide 4 and 3,4-dimethoxybenzaldehyde into the lithium dispersion, i.e. following the Barbier reactiond
conditions. Esters have been reported® to undergo the Barbier reaction with alkyl bromides in the
presence of lithium to form tertiary alcohols. We thaerefore anticipated that reaction of tertiary bromide 4
with methy] 3,4-dimethoxycinnamate 5 under Barbier conditions, i.e. adding compounds 4 and 5
simultaneously into Li dispersion, might result in the production of a 1,4-coupling adduct 6 (Eq. 2).
Such reaction, in THF at -15 ~ -20° C, indeed produced the desired coupling product in 30-40% yield.”

This yield can be raised to 80-65% if two equivalents of cinnamic ester 5 are used. The mechanism of

H,G Oy HyG ,CHy OCHg

GO OCH, u H,CO /
3 Br + e ' OCH3
OCH, THE | 07
H’*GD OCHs  OCH,

such 1,4-addition is not clear, however, we speculate that the coupling of a radical and a radical anion

intermediate®b is reasonable for this process. Other useful examples of such Barbier type coupling

with tertiary halides are shown below (Eq. 38 and Eq. 4).
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Cyclization of ester 6 with PPA at 80° C for 2 hr. produced a 75-80% yield of carbacyclic flavanoid
7, which was subsequently treated with isoamylnitrite in cone. HCI and ethanol at room temperature for
24 hr. to give compound 8 in 45-55% yield. Finally, demethylation of compound 8 with BBr3 in CH2Clp
produced Sch 37279 (2), the carbocyclic analog of quercetin.

Sch 37279 has been found to be a potent inhibitor of 5-lipoxygenase. Detailed biological results
of Sch 37279 and its analogs will be published elsewhere.
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