
Temhednm Lctms. Vol. 34, No. 20. pp. 3X13-3206.1993 
Printed in Great Britain 

‘3o40-4039~93 56.00 + .oO 
Pqamm Press Lid 

TAXOL STRUCTUREACIWI RELATIONSHIPS: 
SYNTHESIS AND BIOLOGICAL EVALUATION OF P-DEOX’WAXOL 

Shu-Hui Chen*, Jian-Mei Wei and Vittorio Farina 

Bristol-Myers Squibb Pharmaceutical Research Institute 
5 Research Parkway, Walllngford CT 06492-7660 U.S.A. 

2-Deoxy taxol 2 was prepared in nine steps from lmccatin III; the key step of the synthesis is a Abstmct: 
Barton-type dwxygenation at C-2. The compound zms found to possess much reduced antitumor activity with 
respect to taxol. 

The anticancer drug tax01 (1) has shown excellent clllcal actlvlty against a number a tumors, * 
but structure-activity relationship studies ln this area have been few. 2 Guided by the assumption 
that not all the functional groups in this densely oxygenated molecule are involved in blndlng to the 
microtubule receptor, we have begun a program aimed at systematically removing selected 
substituents ln the tehacyclic core ln order to evaluate their contribution to the biological activity. 
So far, no information ls available concerning the role of the C-2 benzoate in receptor binding, since 
no derivatives at thls position have been described. We describe here the first member of this class of 
tax01 analogs, i.e. 2deoxy taxol. 
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Sllylation of Baccatin III, 3, led to 4 (see Scheme), which was debenzoylated ln low yield3 to 
produce 5. Formation of the C-2 xanthate 7 was complicated by the formation of cyclic 
thionocarbonate 6, but under carefully controlled conditions, the production of 6 could be 
minimized. 4 Treatment of 7 with trlbutyltin hydride 5 led cleanly to 2-deoxy derivative 8. 
Unfortunately, selective desilylation at C-13 was not successful, and therefore two steps were 
necessary to obtain 10, the substrate for side-&tin attachment. Acylation according to the method of 
Holton,6 followed by desllylation, finally gave the desired 2. 

Our synthetic 2 showed modest in oitro cytotoxlclty in a human colon cancer line (HCTl16: 
IC50~0.48 &ml, tax01 0.004 pg/ml). Its ability to polymerize tubulin in z&o was below measurable 
levels. We can therefore conclude that the C-2 benzoate plays an essential role ln the binding of tax01 
to its receptor. Studies aimed at further C-2 modifications are in progress. 
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Conditions 3 to 1: E@Cl, tmidazde, rt (90%); (0 MeONa, &OH, rt (23%); (ii) NaH (1.2 eq.), THF/CS2 5~1, then Mel, rt; 

(iii) O&M 7, Bum (2 eq.1, NBN, PiMe, 1OPC (39% of 91; then Bu&lF,THF, rt (85% of 9); then Et$Kl,in&b9e, DMF, 

Ooc (85% of 10) ; (iv) BuLi (1.1 eq.), THF, 4OT, then 11, OT; then Bu&IF, THF, rt (63% overall). 

Acknowledgements: We thank Dr. S. Mamber and Dr. C. Fairchild for tubulin and cytotoxicity 
assays. We also thank Prof. Holton for providing us with experimental detail for the side chain 
coupling. We are grateful to Dr. D.M. Vyas and Dr. T.W. Doyle for sugge&ons and encouragement. 

REFERENCES AND NOTES 

1. 

2. 
3. 

4. 

5. 

6. 

Rowinsky, HK.; Cazenave, L.A.; Donehower; RC. J. Nati. CIlncer ht. 1990,82,1247. 
For a recent, comprehensive review, see: Kingston, D.G.I. Pharmac. 7’her. 1991,52,1. 
Competing reactions were C-10 deacetylation and intramolecular oxetane ring opening as 
reported in : Farina, V.; Huang, S. Tetrahedron Left. 1992,33,3979. See also : Wahl, A.; Gu&itte- 

Voegelein, F.; G&&d; D.; L.e Goff, M.T.; Potier, P. Tetrahedron 1992,48,696!5. 
Attempted deoxygenation using 6 as a substrate led to complex mixtures of products. Details 
will be presented in a full account. 

Barton, D.H.R.; McCombie, S.W. 1. Chenz. Sot., Perkin Trans. I 1975,1574. 
Holton, RA. Presented at the 203rd Meeting of the American Chemical Society, San Francisco, 
1991. Abstract # ORGN 0355. 
For a recent synthesis of lactam 11 and it& use in the preparation of taxol, see: Ojima, I.; Habus, 
I.; Zhao, M.; Zucco, M.; Park, Y.H.; Sun, C.M.; Brlgaud, T. Tetrahedron 1992,48,6985, and 

references therein. 

(Received in USA 16 February 1993) 


