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Specific Jones' oxidation of 3',4'-dehydrovinblastine, 

leurosine, 19'-oxoleurosine, 6,7-dihydra-4'-deoxyleurosidine 

and 3',4'-dehydro-3-des~arbomethoxy-3-N-methylcarboxamldo- 

vinblastine provided the corresponding 22-0x0-derivatives 

of the vincristine series. Further oxidation of 22- 

oxoleurosine, with iodinelsodium bicarbonate, gave the 

19'-0x0-bisindole. 



C l i n i c a l  treatments i n  t h e  a rea  of t h e  b i s indo le  a lka lo ids  

have progressed beyond t h e  s o l e  use of t h e  n a t u r a l  products v i n b l a s t i n e  

(I) and v i n c r i s t i n e  (11). Extensive programs on t h e  evaluat ion of 

s t ruc tu re -ac t iv i ty  r e l a t ionsh ips  f o r  b i s indo le  de r iva t ives  have 

provided valuable  information concerning a c t i v i t y  and t o x i c i t y  Of 

var ious  p o t e n t i a l  agents.  For example, 22-axoleurosine (111) 

("N-formylleurosine") i s  present ly  used i n  c l i n i c a l  s tud ies  i n  

~ u n g a r ~ ' ,  while 3',4'-dehydro-4-desacetylvincristine was reported 

by t h e  L i l l y  group3 t o  exh ib i t  decreased t o x i c i t y  and increased 

potency aga ins t  a  tumor system i n  which v i n c r i s t i n e  has l i t t l e  

e f f e c t .  Notably, each of these  agents  possesses the  N-formyl 

f u n c t i o n a l i t y  of t h e  v i n c r i s t i n e  s e r i e s ,  and i t  was of i n t e r e s t  t o  

synthes ize  a  v a r i e t y  of v i n c r i s t i n e  analogues from t h e  v inb las t ine  

de r iva t ives  prepared ea r l i e r " lO .  This  communication descr ibes  

some of our r e s u l t s  i n  t h i s  a rea .  

I , R  = CH3 
U,R = CHO 
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Indeed a procedure for the chromate oxidation of the parent 

amine, vinblastine, has appearedi1. In our hands, however, "chromic 

acid" (Cr03), used as described for the oxidation of vinblastine to 

vincristine, was ineffectual in oxidising 3',4'-dehydrovinblastine (IV). 

Modification of the procedure did enable specific oxidation of various 

bisindole derivatives. Generally, reaction with Jones reagent (large 

excess) at -78' in a mixture of acetone and acetic anhydride gave, 

reproducibly, high yields a£ the required N-formyl compounds. 

Using this method, IV gave an 80% yield of 3',4'-dehydro- 

vincristine (V) [vmax 3460, 1740, 1680 cm-'; Amax 218 (4.69), 255 

(4.20), 296 nm (4.20); 6 8.80 (IH, bs, -NCHO), 8.10 (In, bs, -Nu), 

6.90 (lH, s ,  C14-HI, 5.93 (IH, m, C7-H), 5.25 (lH, s, C+-H), 5.36 - 

5.58 (2H, m, C3'-H and Cg-H), 3.91 (3H, s, -OCHJ), 3.76 (3H, s, -OCH3), 

3.68 (3H, s, -OCH3), 2.06 (3H, s, -OCOCH3), 1.00 (3H, t, J = 7 Hz, 

-CHLCK3), 0.82 (3H, t, 3 = 7 Hz, -CH2CK3)]. Similarly the amide VI 

gave VII [53%; vmax 3440, 1730, 1675 cm-l; 6 8.80 (lH, s, -NCHO), 

8.19 and 8.11 (2H, 2 x s,  2 x -NH), 6.89 (lH, s, C14-H), 5.96 (lH, m, 

C7-H), 5.2 - 5.7 (3H, envelope, C g q ,  C4, C6-H), 3.92 (3H, s, -OCH3), 

3.71 (3H, s, -OCH3), 2.04 (3H, s, -OCOCH3), 1.04 (3H, t, J = 7 Hz, 

-CHzCE3), 0.76 (3H, t, J = 7 Hz, -CH2CE3); m/e 805.4023. Calcd. 

for Ct,6H55N508: 805.40491. 

Further exploitation of the method enabled specific oxidation 

of 6,7-dihydro-4'-deoxyleurosidine (VIIL) to the vincristine derivative 

IX (63%; umax 3480, 1730, 1680 cm-'; Amax 218 (4.51), 248 (3.96), 292 nm 

(4.00); 6 8.01 (lH, bs, -NH), 6.82 (IH, s, C1&-H), 5.38 (lH, s, C+-H), 



VII, R=CH~ ,R '=CONHM~ 

4.61 (lH, s, C2-H), 3.90 (3H, s ,  -OCH3), 3.79 (3H, s ,  -ocH~), 3.62 

(3H, s ,  -OCH3), 2.02 (3H, s, -OCOCH3), 0.92 (6H, t, J = 7 Hz, -CH2CH_3)) 

Under analogous conditions 22-0x0-leurosine (111) was obtained from 

leurosine (X). Further oxidation with iodine in the presence of 

sodium bicarbonate gave the 19'-0x0-compound XI [66%, vmax 3478, 1740, 

1678, 1645, 1600 cm-'; hmax 217 (4.78), 258 (4.24), 280 (4.17), 288 

(4.23), 296 nm (4.27) ; 6 8.82 (lH, hs, -NCH0), 8.06 (lH, bs ,  -NH), 

7.16 (lH, s, C17-H), 6.93 (In, s, C14-H), 5.97 (lH, dd, J  = 10, 4 Hz, 

C7-n), 5.47 (lH, d, J = 10 HZ, C6-H), 5.28 (In, s, CL,-HI, 4.74 (2H, m, 

C2t-H and C2-H), 3.95 (3H, s, -OM3), 3.78 (3H, s, -ocH~), 3.68 (3H, s, 

-om3), 2.10 (31, s, -OCOCH3), 1.02 (31, t, J  = 7 Hz, -CHzCg3), 0.87 

(3H, t, J = 7 Hz, -cH2Cg3)]. Alternatively,   ones' oxidation of the 

lactam XI1 gave XI together with the secondary amine XI11 (vmax 3476, 

1735, 1645, 1620 cm-'; hmax 212 (4.70), 224 sh (4.58), 252 (4.10), 279 

(4.09), 286 (4.ll), 294 (4.07), 314 sh (3.75); 6 8.02 (lH, bs, -NH), 

6.66 (1H, s, Cl\-H), 6.30 (lH, s, CL7-H), 5.89 (lH, dd, J =  10, 3.5H2, 

C7-n), 5.57 (In, s, c,,-H), 5.34 (In, d, J = 10 Hz, C6-H), 4.78 (2H, m, 
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C2'-H and -NH), 4.19 (IH, bs, C2-H), 3.81 (6H, S ,  2 x -OCH3), 3.62 

(3H, s, -OCH3), 2.14 (3H, s ,  -OC0CH3), 1.02 (3H, t ,  J = 7.5 Hz, -CH~C%), 

0.84 ( 3 ~ ,  t ,  J - 7 Hz, -CH2CE3) ; m/e 808.3618. Calcd. for  C45X52Nlt010: 

808.3593.1. 

VIII, R =CHJ 

IX, R-CHO 
r' 

Ill, K =LHU, K zn, 

XI, R =CHO, R'=O 
XII, R =CH,, R'=O Me 

Thus select ion of d i f fe ren t  oxidants allowed specif ic  oxidations 

of variously substituted bisindole derivatives.  Comparison of biological 

data fo r  the N-fanny1 compounds with chat of the i r  parent amines is 

expected to contribute s ignif icant ly  ro the understanding of the action 

of these molecules. 



Acknowledgement: 

Financial aid from the National Research Council of Canada and 

from Contract N01-CM-23223, National Cancer Institute, National Institutes 

of Health, Bethesda, Maryland, is gratefully acknowledged. 

References 

For Part XI see J.P. Kutney and B.R. Worth, Heterocycles, 1977, 

6, 905. - 
S. Eckhardt, I. Hindy and E. Farkas, Abstracts of 9th Inter- 

national Congress of Chemotherapy, July 1975. 

J.C. Miller, G.E. Gutowski, G.A. Poore and G.B. Boder, 

J. Med. Chem., 1977, 20, 409. 

J.P. Kutney, A.H. Ratcliffe, A.M. Treasurywala and S. Wunderly, 

Heterocycles, 1975, 3, 639. 

J.P. Kutney, T. Hibino, E. Jahngen, T. Okutani, A.H. Ratcliffe, 

A.M. Treasurywala and S .  Wunderly, Helv. Chim. Acta, 1976, 59, 

2858. 

J.P. Kutney, J. Balsevich, G.H. Bokelman, T. Hibino, I. Itoh 

and A.H. Ratcliffe, Heterocycles, 1976, 4, 997. 

J.P. Kutney, J. Balsevich and G.H. Bokelman, Heterocycles, 1976, 

4, 1377. - 
J.P. Kutney, W.B. Evans and T. Honda, Heterocycles, 1977, 6, 433. 

J.P. Kutney and B.R. Worth, Heterocycles, 1977, 6, 905. 

J.P. Kutney, A.V. Joshua,'P.H. Liaa and B.R. Worth, _Can. J. Chem., 

1977, 55, 3235. 

K. Jovanics, K. Szasz, G. Fekete, E, Bittner, E. Dezserl and 

J. Eles, U.S. Patent 3,899,493, August, 1975. 

R e c e i v e d ,  14th November, 1977 


