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J. W. Murphy, T. Toube,(4) and A. D. Cross
Institute of Steroid Chemistry
Syntex Research

3401 Hillview
Palo Alto, California 94304

(Received in USA 6 July 1968; received in UK for publication 9 September 1968)

The isolation of zapoterin from the seeds of the Mexican tree Casimiroa edulis Llave et Lex
(Rutaceae) has been described and an empirical formula CjqHj40¢ claimed.(s) However, the mass
spectrum revealed a molecular ion (M) m/e 470 in agreement with an empirical formula C26H3O°8
and prompted further investigation.

Prominent in the NMR spectrum of zapoterin taken in hexadeuteriodimethylsglfoxide (d6DMSO)
were five quaternary methyl groups and multiplet low-field resonances at §6.48 (one proton) and
7.68 p.p.m. (two protons), strongly suggestive of a limonoid triterpene incorporating a furan
ring for which class a comprehensive review of NMR data was conveniently available.(G) The close

relationship of zapoterin and obacunone (Ia, isolated earlier with zapoterin but named casi-

mirolid)(7) became evident from comparative NMR spectroscopy.

I(a) RysRyzH
(b) Ry=OH, Rp=H
(c) Ry=0Ac, Rp=H
(d) Rl’ R2= =0

Sharp one-proton singlets for 15 and 178-protons, and an AX quartet for the protons of the cis-
disubstituted of-unsaturated lactone in ring A constitute useful supporting evidence. An AMX

] ]
pattern at 2.29, 2.67, and 3.13 p.p.m. was assigned to the ketone system -CH-CHZC=O

(Jgem. 13, Jvic. 13 and 4.5 c.p.s.). The absence of other couplings (>l c.p.s.) for these three
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protons was compatible with, though not proof of, the presence of two fully substituted carbon
atoms alpha to the methine carbon of this syste:

The moiety -éH-CHOH-CHz-, with both terminal carbons bearing most probably only fully sub-
stituted carbon as other substituents, was concluded from the following. An hydroxyl one-proton
doublet centered on 5.02 p.p.m. (J = 4 c.p.s.) was shown (double resonance and D,0 exchange) to
be coupled to the one-proton multiple resonance (CHOH) at 4.55 p.p.m., in turn coupled with the
broad singlet one-proion resonance at 1.96 and to some unresolved obscured resonance ca. 1.4 -
1.8 p.p.m. No other strong couplings of these four protons was detected. From the above

observations, and arguments developed below, structures I(b) or II for zapoterin appeared reason-

The NMR spectrum of "isozapoterin" (an alleged isomer of zapoterin)(s) was examined next in
CDCl3 owing to solubility considerations and its identity as zapoterin acetatell(c) deduced, to-
gether with structure I(b) for zapoterin. "Isozapoterin" shows a 3-proton acetate methyl singlet
regonance at 2.19 p.p.m. (dgDMSQ soclution} and a CHQAc resonasce 1.08 p.p.m. downfield from the
CHDH NMR signal freguency for zapoterin. 1In CDClz the acetate showed resonances assignable to
the 150~ and 178-protons at 3.74 and’ 5.44 p.p.m. respectively, in agreement with placing a keto
group at C-7(8) and indicate structure I(c) for this compound.

Spectra of zapoterin and its derivatives in a variety of deuterated solvents were then
measured im an attempt o rescive the complex AMEY system (C-1lx, C-9, C-12 geminal protaas
regpectively}. Spectra taken in ds--isycidim, peraitted a f{rst oydey analysis and the following
coupling constants were measured: J].Zot, 128 15, Jllot, 120 5.5, Jllot, 128 1, and Jllot,Q 1l c.p.s.,
vaiues in Talr agreement wirn Yhose calculared on the basis oI dinedral angle measurements Trom
mobers. “Tne very 10w Ta€1h posITION O Two OI Ine QUATETNALY MELNY1 2roup reS0nances Ior

)
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1
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(11}

za@poterocne 118 Tdxen in ha,-p_vt'xh'lne supplled Tirm evidence Tor structure 1i'D) Tor zaputerin.
A sharp AM quartet assigned to the C-12 protons resonated at 2.49 and 2.79 p.p.m. and the
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