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REACTIONS OF ACYL-AI1INOWINONti TOSYL8YDRAZONES 

SYNTiiESIS OF PYHROWcl,2-a)INWLO$INONE VIA BENZOX4%0IbIM 

BY THERMOLYSTS AND FHOTOLYSIS 

Mitsuo Akiba, Yoshinki K a * ,  and Toyozo Takada 

Tokyo Colleae of Phamacv. 1472-1 Horinouchi.. Hachioji. Tokyo, 192-07. J a m  

The photolysis and thermolysis of the acetyl-pyrrolidlnoquinone tos- 

ylhydrazone (1) afforded the benzoxazolina (1) in a good yield, which 

then turned into 2,3-dihydro-6,9-dimethyl-5,8-dioxo-U-pyrrolo~l,2-a]- 

indole (@ having the mother skeleton of mitomycins. 

1 
Recently we reported the results of the thermolysis of the acyl-aroinoqui- 

none tosylhydrazone (d. These investigations pointed to the formation of the 
carbene intermediate which yielded the pyrrolo~l,2-&)indoloquinone @). This 

paper describes the formation of the intermediate, a benzoxazoline (2). which 

then turns into (8), in the photolysj.8 and the thermolysis of (1). 

The photolysik of (1) in benzene solution using a high pressure mercury 

lamp through Pyrex elass gave a new compound in a high yield. The same product 

(7016) was also obtained from a refluxed solution of b) in benzene or ethanol. 
The product, a yellow crystalline material, has been assigned as a structure 

(1) (decomp. 129'; ir 3430 (OH), 3100 (NH), 1640 (c=N), 1600, 1410, and 1170 

(so2) em-': nmr (cDc~?) 6 10.36 (IJ, s, OH), 9.40 (lH, broad, NA), 7.10 (2H, 

d, J = 8Hz, Ar-H), 7.30 (211, d, J = @Hz, A~-H), 6.12 (lii, s, A-H), 5.70 (lH, 

t, J = 3Hz, oxnzoline proton), 3.2-1.6 (6~, m, CH2), 2.46 (3H, s, CHJ), 2.38 

(3~. s, CILJ), and 2.04 (3~. s, c$!; UV hBtoH mex (E) 238 (l.%~l~~), 337 ( 1 . 1 ~ ~  

lo4), and 413 (2.57~10~)~. The product (2) is unstable for rsfluxine in chlor- 



Scheme I 
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obenzene o r  dimethylfcrmamide. 

Heating (5) i n  chlorobenzene solut ion,  (3 (1%) and (@ (23%) were obtained 

a s  major products. Ditolyl  d isul f ide  and d i t o l y l  th iolsul fonate  were a lso  iso- 

l a t ed  i n  small amounts. The s t ruc tu re  of (1) WEB confj.rmed by the following 

spec t ra l  data  and the chemical methods imp 130-171°; ir 1660 (co), 1470, 1210, 

-1 
"OH ( E )  222 (1 .~7x1 .0~) ,  236 ( l . 2 1 ~ 1 0 ~ ) ,  282 (8.03~10 7 ), and and 1120 cm : UV hmax 

773 (1.01~10~):  nmr ( C D C ~  ) 6 4.34 (2H, t ,  J = 6He, N C H ~ ) ,  2.6-3.2 ( 7 ~ .  m,  3CH; 3 
+ 

and CH), 2.70 (38, s ,  c$), and 1.72 ( 3 ~ ,  d ,  J = 6Hs, C H ~ ) ;  ms. m/e 217 (M )]. 

When refluxed i n  dimethylformamide, (1: was converted i n t o  &) i n  a quanti- 

t a t i v e  yield.  Reduction of (tl) with sodium hydrosulfi te i n  waterchloroform af- 

2 forded ( I ) ,  i n  which the keto form usually appears t o  favor. 

Prom these experiments, the following mechanism seems t o  be reasonab1.e f o r  

tho formation of (g) from (L). 1 '  reaction probahly proceeds through a spiro- 

3 as i r id ine  intermediate (6) formed by Y-hydrogen abst ract ion on pboto-exclta- 

t ion  of (L) (presumably the hydrogen of NCH2 favored over tha t  of CH ), which 
3 

undergoes cleavege leading t o  the formation of an equilibrium mixture of (21, 

@), and (I). On the other  h a d ,  i n  case of the thermolysis the present reac- 

t ion  is basical ly  analogous t o  tha t  propoaed by J. Lynch e t  al.4 m shown i n  

Scheme I. 

The formation of (1) and (&I) may be explained as occurring from the in t ra-  

molecular cyclization of the  ewit ter .  ion @) t o  (5) together with the  elimina- 

t ion of nitrogen and toluenesulfinic acid.  Further (1) undergoes the dehydro- 

genation t o  form (8). In f a c t ,  (u was d i rec t ly  converted t o  (a by refluxing 

i n  dimethylformeaide i n  a good yield. 

This s t e p w i s e  procedure via  the  benzoxaz,oline appears t o  be d i s t inc t ly  

more v e r s a t i l e  than the or ig inal  procedure1, which a l so  afforded indazoloqui- 

nones, f o r  the synthesis of pyrrolo(l,2+indoloq~~inones and re la t ed  compounds. 



A r t h e r  ohservation on the photolgsis and the thermolysis of subst i tu ted anino- 

quinones other  than tosylhydmzone function w j l l  be the subject  of future  com- 

munications. 
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