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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 MB ring system with an aromatized C ring. 

© 1997 Elsevier Science Ltd. All rights reserved. 

The synthesis of Taxoi ® (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. 2 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 hearing suitable 

functional groups. For this problem, we have devised the formation of a taxane carbon framework utilizing the 

intramolecular 1,3-dipolar cycioaddition of nitrile oxide 5 as depicted in Figure I. 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 46 with aryllithium reagent, 8 prepared from 2-bromobenzyl alcohol 

by reductive metalation of BuLi, afforded a separable 1.7:1.0 epimeric mixture of 5 and 6 in 98 % yield 

(Scheme l). 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 5 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- Scheme I pc¢,a4N~.O, N 
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8 R = CH--CHNO 2 
6 2fi-OH C ~ 9 R=CH2CH2NO ~ 10 

Rulgentll: A. 1 ) t-BuCOCI, Pyridine, 2) Bu4NF, 3) CSA, Me2C(OMe)2, 4) LiAIH4, THF, 5) PDC, 4AMS (80% 5 steps); n. 1 ) CH3NO 2 
NaOEt, EIOH, 2) MsCI, Et3N (76% 2 slops); C. NaBH 4, THF-H20 (4-1), 92%; D. p-CICsH4N=C=O, Et3N, Phil, 70°C, 10 h, 94%. 
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sulfonyl chlor ide to give 8. The reduction of  8 with NaBH4 in T H F - H 2 0  (4:1) resulted in the format ion o f  91° 

as a precursor  of  the cyclizat ion reaction. The cyclization of  9 promoted by excess  p-ch lorophenyl  isocyanate  11 

and a catalytic amount  of  t r ie thylamine at 70 °C in benzene  was completed  within 10 hr. This reaction directly 

gave the ox ime der ivat ives  1012 cor responding  to ketone 3 as a s ingle i somer  in 94 % yield. The  expected  

i soxazol ine  12 was not detected in the react ion mixture.  The  conf igura t ion  of  the ox ime moie ty  in 10 was 

determined by N O E S Y  exper iments .  The  N O E S Y  crosspeak was observed be tween  the methyl  proton (C-I  8) 

and the aromat ic  proton of  the carbamoyl  group in 10. We  propose this  s tepwise  process for this cycl izat ion 

react ion as shown Figure 2 ra ther  than the process o f  1,3-dipolar cyc loaddi t ion-c leavage  o f  i soxazol ine  r ing 

(9---~12---~10), s ince conformat ional  analyses  based on M M 2  calculat ions 13 showed  the nitrile oxide unit  in the 

c o n f o r m e r  13 a l lowed for cycl iza t ion  to be ver t ical ly  or iented  to the  double  bond  o f  the A ring. To our  

knowledge,  this is the first intramolecular  Friedei-Crafts type cyclization of  a nitrile oxide. 

The  appl ica t ion  of  this  cycl iza t ion react ion to the taxane  class o f  natural  products  is current ly  under  

invest igation in our  laboratories. 14 
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