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Abstract : Oxazoline carboxylic acid 6 as the taxol side chain precursor has been efficiently synthesized via the
intramolecular iodoamidation of allylic trichloroacetimidate derived from trans-olefinic diol 1.
© 1999 Elsevier Science Ltd. All rights reserved.

A prominent antitumor agent taxol, which is arduously extracted in small quantities from the Pacific
yew’s bark, is composed of the C-13 side chain N-benzoyl-(2R,3S)-phenylisoserine and the taxane skeleton
baccatin II"?  Although the economical preparation of baccatin II is unlikely to be attained by chemical
synthesis, 10-deacetylbaccatin III can be extracted from the fresh needles of the European yew in high yield,
which are restorable to serve as its continual source.”> Therefore, the economical supply of taxol relies on the
efficient synthesis of the side chain. A number of synthetic routes to the side chain have been explored.’ In
this paper we describe a new efficient synthesis of the taxane side chain precursor 5, which can be directly
coupled with 7-(triethylsilyl)baccatin III due to the masked hydroxyl group, via a stereo- and regio-selective
intramolecular iodoamidation of allylic trichloroacetimidate.*

The synthesis of the precursor 6 began with trans-olefinic diol 1, [ @], *® +34.9 (¢ 0.87, CHCL,),
prepared from D-glyceraldehyde acetonide® via a three-step sequence of olefination, isomerization by a radical
process® and acidic hydrolysis. 1 was exposed to trichloroacetonitrile in the presence of DBU and the
following in situ cyclization of the generated bis(trichloroacetimidate) was conducted with IBr via 6-endo mode
in a highly stereoselective manner.* The resulting dihydro-1,3-oxazine 2 was completely hydrolyzed and then
monobenzoylated to produce iodo amide 3, mp 127.5 — 128.5 °C, [ 2], 2®-2.3(c 0.70, MeOH), in 69% overall
yield, of which any appreciable amounts of stereo- and regio-isomers could not be isolated. The assigned
structure of 3 was supported by the following transformation. 2 was hydrolyzed, and then protected as
carbamate and acetonide in sequence to afford iodide 4 in 79% yield from 1. 4 was treated with TBSOT{” and
the resulting silyl carbamate was cyclized to give oxazolidinone § in 91% yield, of which the stereochemistry
was corroborated by the coupling constant (Jy, ys = 5.7 Hz) and NOE experiments (4.4 % for Ph-H, and 2.3%
for Hy — Hg). The vic-diol group of 3 was oxidatively cleaved with sodium periodate and subsequently
oxidized with sodium chlorite® to furnish oxazoline carboxylic acid 6, mp 268-269 °C, [ @], % -23.0 (c 0.60,

9,10 . .
I Since sodium

MeOH), in 79% overall yield, which had been utilized in the preparation of taxo
borohydride reduction of the aldehyde generated from the oxidative cleavage of 3 provided amido iodo alcohol,
the oxazoline ring of 6 must be formed in the sodium chlorite oxidation stage. Carboxylic acid 6 was
converted into the known oxazoline methy! ester 7, [ @], **+18.0 (c 0.65, CHCI,) {lit.," (@], +13 (c 1,
CHCl,)}, quantitatively. On the other hand, the acid 6 was subjected to methanolic HCI, and then refluxed
after addition of a little water. Finally, the probable intermediate O-benzoyl-(2R,3S)-phenylisoserine methyl

0040-4039/99/$ - see front matter © 1999 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(99)00577-8




3582

Ph
CCl, o
4‘\‘ h‘)J\NH OH N%O
OH . ¥ o ww B9 on Vil ix —~
: A~ O N T
oy S OH —= YT U g PK  COOR
! cCy 6:R=H

1 2 3 ‘[:7- e

Reagents : i) CI,CCN, DBU, MeCN, -30°C; 1Br, K,CO;, -30 ~ -10°C. ii} 6N HCl, MeOH, rt. iii} PhCOCI, NaHCO,,
MeOH, 0°C. iv) Boc,0, NaHCO;,, MeOH, -10°C. v) p-TsOH, acetone, rt. vi) TBSOTH, 2,6-lutidine, CH,Cl,, 0°C. vii) n-
Bu,NF, THF, rt. viii) NalO,, acetone, H,0, rt. ix) NaClO,, NaH,PO,, 2-methyl-2-butene, Bu'OH, H;O, rt. x) CH,N,,
MeOH, 0°C. xi) AcCl (cat.), MeOH, 1t ; H,O (a few drops), reflux; aq. NaHCO,, rt.

ester was treated with saturated aqueous sodium bicarbonate for the migration of the benzoyl group from
oxygen to nitrogen to afford N-benzoyl-(2R,3S)-phenylisoserine methyl ester 8, mp 183-184 °C, [« 128 -48.9
(c 0.93, MeOH) {lit.,"" [ @], °°-49 (c 1, MeOH)}, in 94% overall yield."?
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