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Abstract-N'-Protected-N-fosyl-4- or 5-bromadehydrotryptophan (3) was obtained by the 

reg iose lec t ive  vinylat ion of N-tosyl-4- or 5-bromoindole ( 1 )  with N-pro tec ted  

dehydroaianine methyl es te r  (2) by the use of stoichiometric amount of PdCIZ. On the 

other hand, the  same reaction of 4-bromoindole (Ib)  under catalytic conditions gave the 

4-vinylated product (4). 

There a r e  several types of palladium-assisted vinylation of aromatic compounds;' one of those involves 

the direct palladation of aromatic hydrocarbon with Pd(ll) salt t o  form aryl palladium a-complex in- 

termediate, and another involves the  oxidative addition of aryi halide t o  Pd(0) species The former 

process requires a stoichiometric amount of Pd(ll) (stoichiometric condition) and the lat ter  requires a 

catalytic amount of Pd(0) (catalytic condition). We have reported3 the direct vinylation a t  C3-position 

of indoles with u,&unsaturated carbonyl compounds by the use of stoichiometric amount of Pd(ll). In 

the course of applying this reaction t o  the syntheses of dehydrotryptophan derivatives, we found an 

interesting regioselectivity for the  palladation of 4- and 5-bromoindole derivatives under stoichiometric 

or catalytic condition. 

5-Bromoindale ( l a )  was allowed t o  react  with N-acetyldehydroalanine methyl ester  (Pa) under 

~ to ich iometr ic  conditions4 t o  give 5-bromodehydrotryptophan5 (3.4 in 55% yieid. However, under 

catalytic  condition^,^ the reaction did not occur a t  al l  and resulted in only recovery of the starting 

materials (83%). In the  reaction of 4-bromoindole (Ib), 4-bromodehydrotryptophan (3b) was obtained in 

only 17% yield under stoichiometric c ~ n d i t i o n , ~  whereas under the catalytic c o n d i t i ~ n , ~  vinylation of l b  

~ m w t h l y  proceeded a t  the C4-position t o  give the Cvinylated products (4) in 57% in contrast 

t o  the  result of catalytic reactions of la Hedgedus e t  ai.' have reported' that the compound (3b1, 

which was used a s  t he  key intermediate for the  total synthesis of clavicipitic acid, was prepared by 

three-step sequence which involved hazardous mercuration-iodinstion reaction of l b  followed by the 

selective vinylation o f  the  resulted 3-iodoindole with 2 a  We tried t o  improve the  yieid of Cbromo- 
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dehydotryptophan by changing the oiefin from 2a to  2b in which the amino group was protected by an 

ethoxycarbonyi group. The reaction4 smoothly proceeded to give the desired product in 51% 

yield.1° i t  is quite interesting that  the pailadation occurred a t  C3-position of 4- or 5-bramoindoles ( l a  

or lb) under stoichiometric conditions in spite of the presence of bromine atom which had been con- 

sidered as the most reactive position in the molecule. The present investigation shows that the 

reactive position of bromoindole towards the palladstian could be controlled by changing the reaction 

conditions. 
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