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Of the vast array of indole alkaloids found in nature, noue 

are biologically more important or present a more exciting challenge 

to the synthetic chemist than the binary anti-cancer alkaloids vin- 

blastine (VLB)(l)' and VincristiKk3 (vcR)(2)2P3. our earlier studies 

in this area have resulted in the closest syuthetic 4-7 and Semi- 

synthetic' analogues of vinblastine, i.e., demothoxycarbonyldeoxy- 

viablastine aud "auhydrovinblastme ..S respectively, the latter haviug 

11,16 a non-natural configuration at C16, . 

we have previously proposed that these binary alkalo~de zay 

arise by direct attack of viadoline on pentacyclic catharaothine 

derivat.=ves8*', and, to predict by study of models that such an attack 

would afford significant quantities of the binary compound bearing the 

natural confaguratioo at q6, S,R . Recently potier" and Scott" have 

(1) : P,= CH3 

(2): R=CHO 
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independently reported a procedure based QII circular dichroisl 

studies for ascertaining the configuration at C16, of such binary 

molecules. It is only recently that potier and co-workere have 

been able to achieve a coupling reaction leading to co8pounde 

having the natural configuration at $6,". The Fench group have 

also demonstrated, using circular dichroism studies, that "anhydro- 

vinblastiDe" described by us and prepared by the chloroindolenine 

methodiU poseessed an sunDaturaln configuration at C16,. 

we report here the first partial synthesis of vlnblastine 

(1) starting from catharanthine (4) and vindollne (3). we have 

recently described l2 the preparatioa of 2GacetoxydihydrocatharaD- 

thine (S) by a novel modification of the pevost reaction involving 

the trapping of the acytoxonium ion intermediate of catharanthlae 

with hydride, The N(b) -oxide (6) with trichloroacetic anhydride aud 

vladoliae afforded the quaternary immOnium compound (7) which wa8 

reducible with sodium borohydride to 2CLacetylvinblastine (8). Mild 

alkaline hydrolysis afforded desacetylvinblastine ( 9f) which was 

acetylated with acetic anhydride-fused sodium acetate to afford 

vrablastine (1) (3596 overall yield starting from 20-acetoxydihydro- 

catharanthine and vindoline), chromatographlcally and spectroscopi- 

cally identical with a sample Of natural authentic vinblastine. Small 

amouats Qf the binary substance isoaeric at C16, and separable by 

t.1.c., were also obtained. since vinblastine was oxidatively con- 

13 vertiole to vincristine , this also constitutes a formal partial 

synthesis of vincristine. 

we have previously described the synthesis of dihydrocatharan- 

thine5*' which is convertible to catharanthine 14 . The synthesis of 

15 vindoliae ha8 alSo been recently reported . This study thus cons- 

titutes the first syntheses of these highly oncolytic binary alkaloid 8". 



Nn. 27 2353 



I. N.Neuss, M. German, G.H. svoboda, G. Maciak and C.T. Beer, 
J. Amer. Cher. Sot., 81, 4754 (1959). 

2. G-B. Svoboda, I.S. JOhnsOn, M. Gor~an and N. Neu$$, 
J. Pharm. Sci., $1, 707clUSZ). 

- 
a. 1-S. Johnson, J.G. Armstrong, Y. German and J.P. Burnett Jr., 

Cancer Res., 2, 1390 (1963). 
- 

4. Jo Harley-Mason, Atta-ur-Rahman and (in part) J.A. BeiSler, 
Cher. Couun., 1~66, 743 

5. J. Barley-Mason and Atta-tw-Rahman, Chem. comm., 1967, 2u8. 

6. J. Harley-biasun and Atta-ur-Rahman, Cher. Con=., 1967, 1048. 

7. J. Harley-Mason and Atta-ur-RahBan, Chem.Iad., E, la45 (1968). 
- 

8. Atta-Ur-Rabaan, Pakistan J.Sci. g Ind. Res., 14(til,487 (1971). 

Y. Atta-=-Rahaan, Ph.D. mesis, university of Cawrldge, (iwe), 
unpublished work. 

IO. G- Bichl and R.E. Manning, J. Amer. Cnem. SOC., 88, 2532 (1966) 
- 

11. PO potter, N. Langlois, Y. Langlols, F. Gu/ritte, Chem. Comm., 
1975, 675. 

12. Atta-UPRahran, Nlghat Waheed and Maryam Ghazala, Z.Naturforsch, 
An press. 

13. K* JO~noVlcs, G. Fekete, E. Bittner, E. Dezseri, J. ales 

L sza-, S- African Patent NO. 72w535, Cnem. Abs., 80, 
(1974). 

14640le, 
- 

14. J.P. Kutney and F. Bylsma, J. Amer.Chem. sot., 2, 6090 (1970) 

15. M. Ando, Go Buchi, T. ohnuma, J. Amer. them. sot., 97, 6880 (1975) = 

16. The numbering system employed is eased on the biogenetic system 
Proposed by J. Le Men and W.I. Taylor, Experientia, 21, 5~3 (1965) 

- 

17. J.P. Kutney, D.E. Gregonis, R. Imhof, I. Itoh, E. Jahngen, 
A-I. Scott and W.K. Chan., J. Amer. Chem. sot,, 97_, 5~13 (1975) 

- 


