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Abstract - The photolysis of 3-phenyl-3g-1,2,3-triazolo- 
14.5-dlpyrimidines in dioxane, benzene and methanol gave 9%- 

pyrimidd 4,5-Elindoles in moderate yields. Similarly, 3-phenyl- 

3E-1,2,3-triazold 4,5-~lpyridines were easily transformed by 

the photolysis into 9g-pyridd 2.3-hl indoles. 

It was reported by Ohashi and his co-workers that on irradiation, 5-chloro- 

1-(4-chloropheny1)-1E-1,2,3-benzotriazole (A)  lost a nitrogen molecule to give 

3.6-dichloro-9g-carbazole (B) as a sole product. l' 

A 
.,* 

Chart 1 

Anticipating that similar photochemical transformation would take place, 

we examined the photolysis of 3-~henyl-3K-l, 2,3-triazold 4.5-21 pyrimidines (A) , 
and succeeded in obtaining 9~-pyrimido[4,5-@lindoles (3 in moderate yields. 



on irradiation with a high pressure mercury lamp (100 W )  in a solvent such 

as dioxane, benzene, and methanol for 10 to 15 hr, 3-phenyl-3E-1,2,3-triazolo- 

[ 4.5-dlpyrimidine (f_a) ' )  and its derivatives (g3) and s 4 )  ) having electron 

C6H5NH b 
4 -R - 
g -Cl 

4c -CN - 
-OCH3 

Chart 2 

attracting substituents such as chloro and cyano groups at the 7-position gave 

the corresponding ring transformation products, 9E-pyrimido[4,5-&]indoles (?_a 7) 

to z) as main products together with by-products (?_k to 2, 2' to z, and g 61 

to s) .  Thus, in the case of t_a in dioxane as a'by-product was formed by the 

photoreaction of the resulting ?_a with dioxane used, introducing a substituent 
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Table I .  The Photolys is  of 1 and 5 

S t a r t i n g  Product 

ma te r i a l  Solvent NO. -9 (*C)  Yield No. Mp ( D C )  Yield 

( 8 )  ( % )  

Dioxane 

Benzene 

Methanol 

Dioxane 

Benzene 

Methanol 

Dioxane 

Benzene 

Methanol 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

Dioxane 

i n t o  t h e  4-posit ion.  S imi la r ly ,  t h e  r eac t ion  of & i n  methanol gave 4-hydroxy- 

methyl d e r i v a t i v e  of  2 (Al) a s  a by-product. The r eac t ion  of g and & i n  

dioxane gave the  corresponding r i n g  f i s s i o n  products ( E  and 42) a s  by-products. 

I n  t h e  case of f_b i n  methanol, 42 a s  a by-product was formed by t h e  nuc leoph i l i c  

s u b s t i t u t i o n  of t h e  r e s u l t i n g  2 with  methanol. I n  t h e  case  of i n  methanol, & 

a s  a by-product was formed by t h e  photoreaction of t h e  r e s u l t i n g  wi th  methanol 

used, in t roducing a methoxy group i n t o  t h e  9-posit ion.  I n  t h e  cases  of & t o  % 

i n  benzene, La t o  32  as by-products were formed by t h e  photoreact ion of t h e  r i n g  

f i s s i o n  in termedia tes ,  l i k e  A ' ,  with  benzene, in t roducing a phenyl group i n t o  t h e  

5-posit ion.  H o w  t o  depend on a so lven t  used f o r  formation o f  by-products i s  no t  

c l e a r  a s  y e t .  



The photolysis of triazolopyrimidines (I_d to lJ)41 having electron donating 

substitutents such as amino, alkoxyl, and alkyl groups at the 7-position resulted 

in the formation of the corresponding 4-substituted pyrimidoindoles (g to 2) as 
sole products. 

Similarly, 3-phenyl-3~-1,2,3-triazoloI4,5-blpyridines I s t o  kf) were 

subjected to the photolysis in dioxane, the corresponding 9H-pyridof 2.3-plindoles 

(%lo) to g) were obtained in moderate yields. 
The structures of the products, 2, J ,  4, and iwere assigned on the basis of 

the spectral d a t a  as shown in Table 11. 

Table 11. The Spectral Data for 2, 3, 4, and 

199 3130(NH 
or OH) 

NMR (in CDCl31 : ppm 

>2-H~ N H ~ ~  c H " 3 

Other 

9.00 12.3 - 9 . 5 0 ~ 1 ~  4 -H) , 7.2-8.4m(~5-8-~l 
8.10 12.6 - 7.2-8.4m(~5-8-~) 

8.79 - 7.2-8.4m1~5-8-~) b) 

8.45 11.9 - d 3.20 IN-CH3), 7.2-8.5m1~5-8-~) a) 
7.1 

d 8.45 12.0 7.1-8.6 5.00 INHE2), 7.1-8.6m1~5-8-~) a) 

8.35 - 3.42Sl~l~~3) 2) , 7.2-8.2'"(~~-~-~) bl 

8.20 11.7 - 4.30S(0cH3) , 7.3-8. 3m(~5-8-~) 
8.73 11.5 - t 4.7gq, 1.62 10C2H5) , 7.3-8.3m(~5-8-~) 
8.53 12.2 7.69' 7.2-8.4m(~5-8-~1 a) 
8.80 - 3 . 0 5 ~ 1 ~ ~ ~ )  ,7.2-8.3m1~5-8-~l b) 
8.82 12.3 - 3.1-5.~~(7~, M ) ,  7.2-8.4m1~5-8-~1 

8.92 12.2 - S.~O~(CH~O), S.~~~(OH), 7.2-8.4m 
a) 

8.50 - - 4 . 2 0 ~ 1 0 ~ ~ ~ )  ,7.2-7.9mlC5-8(EHl 

8.26 6.9 7.1-7.8 8.76s1~6-~) 

8.50 6.5 6.9-7.8 

8.70 6.7 7.1-7.7 

8.41 8.2 7.35' 6.7lS(c5-H) 

8.61 9.7 7.0-7.8 7.12s1~5-~) 

8.50 8.77.2-7.8 6.24s(~5-~l, ~ . O O ~ ( O C H ~ )  

12.0 - 7.1-8.7~(7~, c'-'-H) 
- 11.5 - 8.90S(c4-~), 7.2-8.2"'(~~-~-~), 

t 4.50~~1.45 10C2H5), 3 . 0 5 ~ 1 ~ ~ ~ )  
- - 8.72'(c4-H) , 7.2-8.2m1~5-8-~) , 

2.8gS(cH3), 2 . 7 3 s ( ~ ~ ~ ~ 3 1  b) 
- - 8.00s(c4-H) , 7.0-8.1~(~~-~-~) , 
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a )  In  CDC13-(CD3) 2S0. 

b) I N  CDC13-CD30D. 

C) The numbering used i s  t h a t  of 9r-pyridoI2.3-blindole r i n g  system. 
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