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STUDIES OF ACENAPHTHENE DERIVATIVES. X X I X . '  

THE REACTION OF CARBONYL-STABILIZED SULFONIUM AND PHOSPHONIUM YLIDES 

WITH 2-DIAZOACENAPHTHENONE 

Otoh i  ko  Tsuge* and Masahi r o  Koga** 

Research I n s t i t u t e  o f  I n d u s t r i a l  Science, Kyushu U n i v e r s i t y ,  

Hakozaki , Higashi -ku , Fukuoka 812, Japan 

We have r e c e n t l y  shown2 t h a t  t h e  r e a c t i o n s  o f  2-diazoacenaphthenone (I) 

w i t h  o l e f i n s  and w i t h  a r o y l  i socyana tes  under m i l d  c o n d i t i o n s  proceed y& a 

1 ,3 -cyc loadd i t i on  of t h e  diazomethane m o i e t y  o f  I t o  t h e  u n s a t u r a t e d  bonds, 

f o l l o w e d  by  t h e  e l i m i n a t i o n  o f  n i t r o g e n  and c o n c u r r e n t  r e c y c l i z a t i o n  t o  

a f f o r d  sp i ro -cyc lop ropanes  and sp i ro -oxazo l  i d i n o n e s  r e s p e c t i v e l y .  Thus , i n  

t h e  c y c l o a d d i t i o n  r e a c t i o n  n o t  i n v o l v i n g  t h e  ketocarbene, I behaves ex- 

c l u s i v e l y  as a 1,3-d ipo le.  

I w i t h  c a r b o n y l - s t a b i l i z e d  s u l f o n i u m  and phosphonium y l i d e s .  

It thus was o f  i n t e r e s t  t o  s tudy  t h e  r e a c t i o n  o f  

RC\O ,H 
Gq 

0 N-I$ C-R 
0 N2 H..d + -  a + Me2S-CHCOR - ( 1  I 

I I1 111 
a: R = O E t ;  b: R=Ph ;  c :  R = p B r C 6 H 4  

Diazoketone I r e a c t e d  w i t h  two moles o f  e t h y l  ( d i m e t h y l s u l f u r a n i l i -  

dene)acetate ( I I a )  t o  g i v e  a p r o d u c t  I I I a ,  mp 148-149', as green y e l l o w  

needles i n  a 73% y i e l d .  Even when equ imo la r  I I a  was used, o n l y  a low y i e l d  
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0 .  TSUGE AND r4. KOGA 

o f  I I I a  was obta ined.  The m o l e c u l a r  f o rmu la  o f  I I I a  and i t s  s p e c t r a l  d a t a  

agreed w i t h  t h a t  o f  t h e  compound d e r i v e d  f rom a 1:2 adduct  o f  I and I I a  

w i t h  t h e  e l i m i n a t i o n  o f  two moles o f  d i m e t h y l s u l f i d e .  

v a t i o n s ,  I I I a  was assumed t o  be acenaphthenequinone N- l , 2 -b i s (e thoxy -  

carbonyl  ) v i n y l  monohydrazone whose c o n f i g u r a t i o n  can be r e c o n c i l e d  o n l y  

w i t h  t h a t  d e p i c t e d  i n  equa t ion  1. 

me thy l su l fon ium phenacy l i de  ( I I b )  and pb romophenacy l i de  ( I I c )  a f f o r d e d  t h e  

corresponding hydrazone I I I b  and I I I c  i n  65 and 67% y i e l d s ,  r e s p e c t i v e l y .  

From these obser- 

S i m i l a r l y ,  t h e  r e a c t i o n  o f  I w i t h  d i -  

H y d r o l y s i s  o f  I I I b  w i t h  h y d r o c h l o r i c  a c i d  i n  t e t r a h y d r o f u r a n  gave a 

m i x t u r e  of acenaphthenequinone ( I V )  and acenaphthenequinoneketazine (V) and 

3(5)-benzoyl-5(3)-phenylpyrazole ( V I ) .  

I I I b  suppor ted s t r o n g l y  t h e  proposed s t r u c t u r e  f o r  I I I b  as i l l u s t r a t e d  

below, a l t hough  k e t a z i n e  V appeared t o  be formed by t h e  condensat ion o f  I V  

The f o r m a t i o n  o f  I V  and V I  f rom 

H ~ O +  
UIb - + 

V 

+ 

and acenaphthenequinone monohydrazone. 

ketone I w i t h  ethoxycarbonyltriphenylphosphonium m e t h y l i d e  ( V I I a )  and tri- 

phenylphosphonium phenacyl i d e  ( V I  I b )  a f f o r d e d  t h e  corresponding hydrazones 

I I I a  and I I I b ,  r e s p e c t i v e l y .  

S i m i l a r l y  , t h e  r e a c t i o n  o f  d iazo -  

t -  
I t Ph3P-CHCOR - 111 

V I I  a: R=OEt;  b: R = P h  
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SULFONIlJl4 AND PHOSPHONIUM YLIDES WITH 2-DIAZOACENAPHTH3NONE 

EXPERIMENTAL 

A l l  t h e  m e l t i n g  p o i n t s  a r e  unco r rec ted .  The NMR s p e c t r a  were determined 
a t  60 MHz w i t h  a H i t a c h i  R-20 NMR spect rometer  u s i n g  TMS as an i n t e r n a l  
re fe rence .  

meter  u s i n g  a d i r e c t  i n l e t  and an i o n i z a t i o n  energy a t  70 eV. 
were measured as KBr p e l l e t s .  

React ion o f  Diazoketone I w i t h  C a r b o n y l - s t a b i l i z e d  Y l i d e  11. The procedure 

used i s  i l l u s t r a t e d  w i t h  t h e  r e a c t i o n  o f  I w i t h  e t h y l  ( d i m e t h y l s u l f u r a n i l i -  

dene)acetate ( I I a ) .  

The mass s p e c t r a  were o b t a i n e d  on a H i t a c h i  RMS-4 mass s p e c t r o -  

The I R  s p e c t r a  

A s o l u t i o n  o f  y l i d e  I I a  was prepared by t h e  f o l l o w i n g  procedure.  To a 

s t i r r e d  suspension o f  dimethylethoxycarbonylsulfonium bromide (3.5 g, 1.5 x 

mol )  i n  50 m l  o f  THF, sodium h y d r i d e  (1.0 g, 2 x mo l )  was added 

a 50% m i n e r a l  o i l  d i s p e r s i o n  i n  one p o r t i o n .  A f t e r  t he  m i x t u r e  was then  

s t i r r e d  a t  room temperature f o r  6 h r ,  i t  was f i l t e r e d  t o  remove t h e  sodium 

bromide, thus g i v i n g  a y e l l o w  s o l u t i o n  o f  I I a .  

The s o l u t i o n  o f  I I a  was added t o  a s o l u t i o n  o f  d iazoketone I3 (1.16 g, 

m o l )  i n  30 m l  o f  THF a t  -60°, and t h e  m i x t u r e  was warmed t o  room 6 x 

temperature and then s t i r r e d  f o r  1.5 h r .  

vacuo t o  l eave  a res idue ,  which was t r i t u r a t e d  w i t h  e thano l  t o  g i v e  1.6 g 

(73%) of g reen ish  y e l l o w  c r y s t a l s ,  mp 137-140'. 

pe t ro leum e t h e r  (bp 80-110°) a f f o r d e d  pure hydrazone I I I a ,  mp 148-149', as 

g reen ish  y e l l o w  needles.  

- Anal. Calcd f o r  C20H18N205: C,  65.56; H, 4.95; N, 7.65. 

Found: C, 65.83; H, 4.87; N, 7.59. 

The m i x t u r e  was evaporated & 

R e c r y s t a l l i z a t i o n  f rom 

Mass spectrum m/e : 366 (M'), I R  cm- l :  3140 (NH),  1745, 1695, 1680 (C=O). 

NMR (CDC13) 6 :  1.32, 1.45 (each 3H, t, CL3), 4.35, 4.45 (each 2H, q, C&),  

5.28 ( l H ,  s,  =CHI, 7.5-8.2 (6H, m y  a romat i c  p ro tons ) ,  14.47 ( lH ,  broad, NH). 

S i m i l a r l y ,  I r e a c t e d  w i t h  2.5 e q u i v a l e n t s  o f  y l i d e s  I I b  and I I c ,  gener- 

a t e d  f rom t h e  corresponding bromide4 and sodium hyd r ide ,  t o  g i v e  t h e  hydra-  
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0. TSUGE AND M. KOGA 

zones I I I b  and I I I c  i n  65 and 67% y i e l d s  r e s p e c t i v e l y .  

I I I b : mp 182- 183O, orange need1 es  . 
- Anal. Calcd f o r  C28H18N203: c,  78.12; H, 4.22; N, 6.51. 

Found 

Mass spectrum mle: 430 (M') 

6.34 ( l H ,  S, =CK), 7.3-8.3 

I I I c :  mp 252-253', g reen ish  

C, 78.17; H, 4.22; N, 6.53. 

I R  cm-': 1690, 1670 (C=O). NMR (CDC13)  6 :  

16H, m y  aromat i c  p r o t o n s ) ,  15.77 ( l H ,  broad, NH). 

y e l l o w  needles.  I R  cm-': 1698, 1690 (C=O) .  

m. Calcd f o r  C28H16N203Br2: C, 57.14; H, 2.72; N, 4 

Found: C, 57.38; H, 2.55; N, 4 

A f t e r  I I I b  (0.3 g )  was r e f l u x e d  w H y d r o l y s i s  o f  I I I b .  

i n  20 m l  o f  THF f o r  1 h r ,  t h e  m i x t u r e  was evaporated in 

76. 

84. 

t h  conc. HC1 ( 5  m l )  

vacuo t o  l eave  a 

The r e s i d u e  was t r i t u r a t e d  w i t h  conc. HC1 (15 m l ) ,  and f i l t r a t i o n  res idue.  

a f f o r d e d  70 mg o f  y e l l o w  c r y s t a l s ,  which were found t o  be a m i x t u r e  o f  ace- 

naphthenequinone ( I V )  and acenaphthenequinoneketazine ( V )  by t h e  I R  spec- 

trum. 

The f i l t r a t e  was poured i n t o  wa te r  t o  g i v e  60 mg o f  c o l o r l e s s  c r y s t a l s ,  

mp 168-170'. R e c r y s t a l l i z a t i o n  f rom pe t ro leum e t h e r  (bp 80-110') a f f o r d e d  

3(5)-benzoyl-5(3)-phenylpyrazole ( V I  ) , mp 170-171°, 1 i t  .5 mp 169.5-1 70.5', 

i d e n t i c a l  w i t h  an a u t h e n t i c  sample. 

React ion o f  I w i t h  t r iphenylphosphonium phenacy l i de  ( V I I b ) .  

s o l u t i o n  o f  I (0.67 g, 3.45 x mo l )  and y l i d e  V I I b  (1.49, 3.7 x 

mol )  i n  50 m l  o f  benzene was r e f l u x e d  f o r  10 h r ,  t h e  m i x t u r e  was evaporated 

i n  vacuo t o  l e a v e  a res idue .  The r e s i d u e  was e x t r a c t e d  w i t h  20 m l  o f  carbon 

t e t r a c h l o r i d e  t o  l eave  0.29 g o f  un reac ted  I. The e x t r a c t  was evaporated 

i n  vacuo and then  a s o l u t i o n  o f  t h e  r e s i d u e  was chromatographed on s i l i c a  

ge l  t o  g i v e  0.4 g o f  I and 0.44 g (29.6%) o f  I I I b .  

5 

A f t e r  a 
6 

S i m i l a r l y ,  I (0.75 g, 3.75 x m o l )  r e a c t e d  w i t h  e t h o x y c a r b o n y l t r i -  
7 phenylphosphonium m e t h y l i d e  ( V I I a )  (1.559, 4.58 x mo l )  t o  a f f o r d  

0.35 g o f  I and 0.1 g (7%) o f  I I I a .  
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