Tetrahedron Letters, Vol. 38, No. 11, pp. 1969-1970, 1997
Pergamon © 1997 Elsevier Science Lid

All rights reserved. Printed in Great Britain

PII: S0040-4039(97)00236-0 0040-4039/97 $17.00 + 0.00
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Abstract: The reaction of nitro olefin 9 with p-chlorophenyl isocyanate and triethyl amine produced
tricyclic compound 10 having the taxane A/B ring system with an aromatized C ring.
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The synthesis of Taxol® (paclitaxel), a typical taxane diterpene, has been a topic in synthetic chemistry
during the past decade because of its unique structural features, its potent anti-cancer activity and limited
availability.? Recently, three groups succeeded in the total synthesis of Taxol®,3 however, the efforts for
developing an efficient synthetic method of taxanes are continuously being made.4 One of the important
problems during the synthesis of the taxane skeleton is construction of the A/B ring system bearing suitable
functional groups. For this problem, we have devised the formation of a taxane carbon framework utilizing the
intramolecular 1,3-dipolar cycloaddition of nitrile oxide5 as depicted in Figure 1. To confirm the viability of this
method, we chose the model system having a simplified C ring synthon. In this communication, we wish to
describe a capable cyclization reaction for taxane synthesis.
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The reaction of the ring A precursor 4¢ with aryllithium reagent,8 prepared from 2-bromobenzyl alcohol
by reductive metalation of BuLi, afforded a separable 1.7:1.0 epimeric mixture of § and 6 in 98 % yield
(Scheme 1). The configuration of C2 in these isomers was determined by Phase sensitive NOESY experiment
with 11, obtained from 6.9 Conversion of the major isomer § into aldehyde 7 was carried out using a five-step
sequence in 80 % overall yield. Subsequent treatment of 7 with the sodium carbanion of nitromethane gave a
2.3:1.0 mixture of the diastereomeric -nitroalcohol, without separation, which was treated with methane-
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Reagents: A. 1) +-BUCOC!, Pyridine, 2) Bu,NF, 3) CSA, Me,C(OMe),, 4) LiAIH,, THF, 5) PDC, 4AMS (80% 5 steps); B. 1) CH,NO,.
NaOEt, EIOH, 2) MsCI, Et;N (76% 2 sleps); €. NaBH,, THE-H,O (4-1) , 92%: D. p-CICgH,N=C=0, Et;N, PhH, 70°C, 10 h, 94%.
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sulfonyl chloride to give 8. The reduction of 8 with NaBH4 in THF-H,0 (4:1) resulted in the formation of 910
as a precursor of the cyclization reaction. The cyclization of 9 promoted by excess p-chlorophenyl isocyanate!!
and a catalytic amount of triethylamine at 70 °C in benzene was completed within 10 hr. This reaction directly
gave the oxime derivatives 1012 corresponding to ketone 3 as a single isomer in 94 % yield. The expected
isoxazoline 12 was not detected in the reaction mixture. The configuration of the oxime moiety in 10 was
determined by NOESY experiments. The NOESY crosspeak was observed between the methyt proton (C-18)
and the aromatic proton of the carbamoyl group in 10. We propose this stepwise process for this cyclization
reaction as shown Figure 2 rather than the process of 1,3-dipolar cycloaddition-cleavage of isoxazoline ring
(9-+12-510), since conformational analyses based on MM2 calculations!3 showed the nitrile oxide unit in the

conformer 13 allowed for cyclization to be vertically oriented to the double bond of the A ring. To our
knowledge, this is the first intramolecular Friedel-Crafts type cyclization of a nitrile oxide.

The application of this cyclization reaction to the taxane class of natural products is currently under
investigation in our laboratories. !4
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