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date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.
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SYNTHETIC COMMUNICATIONS, 24(8), 1079-1083 (1994) 

CHLORINATION OF QUINONOID COMPOUND 5 
USING DiCHLORINE MONOXIDE 

Prakash  C. Thapliyal,  K.P. Singh and  Kajinder N. Khanna* 

D e p a r t m e n t  of Chemis t ry ,  Universi ty  of Delhi, Delhi-110007, India 

ABSTRACT: Dichlor ine monoxide is a se l ec t ive  r e a g e n t  for  t h e  
rrionochlor ination at t h e  a c t i v e  quinonoid posit ion in benzoquinones 
and naphthoquinones.  

A l a rge  number of halobenzoquinones and halonaphthoquinones 

are known to  occur  in nature’’* and some  of t h e m  a r e  of 

med ic ina l  i m p ~ r t a n c e ~ ’ ~ .  Halonaphthoquinones have  a l so  been  used 

5 for  t h e  synthesis  of natural ly  occur r ing  anthraquinones . 

Dichlor ine monoxide is a unique se l ec t ive  chlor inat ing a g e n t  

a n d  acts a t  t h e  benzyl ic  posit ions of d e a c t i v a t e d  alkyl  a r o m a t i c s  in 

non-polar medium. In s t rongly ac id i c  media ,  a f ac i l e  e l ec t roph i l i c  

6 a r o m a t i c  ring chlor inat ion occur  . 

*To whom cor re spondence  should be  addressed.  

1079 
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1080 THAPLIYAL, SINGH, AND KHANNA 

W e  have  now ut i l ized dichlor ine monoxide for t h e  chlori-  

nat ion of t h e  quinonoid posit  ions in benzoquinone, naphthoquinone 

and the i r  de r iva t ives .  In a l l  cases, monochlor inat ion a t  quinonoid 

posit ion took  p l a c e  e x c e p t  in t h e  case of benzoquinone where  i t  

g a v e  2,5-dichforo- 1,4-benzoquinone (XilI) .  Dichlor ine monoxide w a s  

p repa red  in s i t u  by passing chlor ine gas through t h e  suspended 

yellow m e r c u r i c  oxide in ca rbon  t e t r ach lo r ide  . T h e  r a t e  of 7 

r e a c t i o n  was  enhanced  by r a d i c a l  i n i t i a to r s  l i k e  benzoyl  peroxide 

and  r e t a r d e d  by r ad ica l  quenche r s  l ike iodine. T h e  r eac t io r ,  

p roceeded  in t h e  da rk  a t  r o o m  t e m p e r a t u r e  involving t h e  fo rma t ion  

of CIO r a d i c a l  which w a s  t h e  hydrogen a b s t r a c t i n g  spec ie s  8 . 

Chlorinat ion of quinones ( I  t o  V I I )  w i th  rner.curic oxide and  chlor ine 

in ca rbon  t e t r ach lo r ide  g a v e  t h e  corresponding chlor  inated quinones 

( V I I I  to X I V ) .  

EXPERIMENTAL 

Melting points  are uncor rec t ed .  I H - N M K  s p e c t r a  were  

r eco rded  on Pe rkm-Elmer  K-32 s p e c t r o m e t e r  (90 MHz) in CDC13 

with TMS as in t e rna l  s tandard.  C h e m i c a l  sh i f t  values  are in 

6 sca l e .  The  no ta t ions  used a r e  5 for  s inglet ,  g for doublet ,  dd 
lor  double  doublet ,  m_ for mul t ip l e t  and  for a romat i c .  1R 

s p e c t r a  in KBr disc  w e r e  r eco rded  on cl I'crkm-Clnier spec t ropho to -  

r r i c - w r  rriodel 59Y-B and  yTax  a r e  in Cm- ' .  uv s p e c t r a  in 

e thdno l  w e r e  r eco rded  on Beckmann DU-2 spec t ropho to rne te r  and 

1 max values are given in nm. 
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CHLORINATION OF QUINONOID COMPOUNDS 1081 

TABLE 

Reaction of quinones with dichlorine monoxide I n  CCl 
4 

S . N o .  Reactant Time Product Yield M.Pt. Spectral data 
(hrsj ( I )  ( O C )  ( ~ H - N M R / I R / U V )  

1. 1 0.5 

2. 11 0.5 

3 .  111 2.0 

4. I V  2.0 X I  

5 .  V 2.5 

6. V I  0.5 

7. V I I  1.0 

V I I I  100 

1x  80 

X 60 

70 

X I 1  50 

X I 1 1  70 

X I V  60 

112 

93 

214 

166 

92 

257 

103 

1 
H-NMR: 7.28(s,lH.C -H),7.78-7.98 

3 
(rn,2H,C - t i ) ,  8.12-8.33(m.2H. 

6,7 
C -HI. 
5,8 

I R :  1680,1678,1656,1582. 

UV:  247,258,267,313. 

'H-NMR: 2.4(s,3H,CH 1, 7.7-7.9(m,2H, 
3 

C - H I ,  8-8.2(m,ZH,C -ti). 

IR: 1720,1680,1600.1578. 

UV: 252,270,330. 
1 

6.7 5,8 

H-NMR: 7.4-7.6(m,2H,C -H),7.15- 
598 

7.35(rn,ZH.C -H), 11.6(s,lH,OH). 
6,7 

IR: 3240,1710,1650,1631. 

UV:  220,230,275,463. 

'H-NMR: 7.l(s,lH,C -HI, 7.1-7.25(dd, 
3 

1 H, ArH) , 7.5-7.65 (m,EH,Ar-H 1, 1 1.8 

( s ,  lH, OH). 

IR: 1665,1640,1450,1380,1290. 

UV :  212,352,429. 

'H-NMR: 2.6(s,3H,CH 1, 7.55(S,lH, 

C -H), 7.92(d,lH,J=8Hz,C - H I ,  8.28 

(S,lH,C -H),8.39(d,lH.J=8Hz,C -H). 

3 

2 7 

5 8 
IR: 1721,1665,1584. 

U V :  237,269,340,390. 

'H-NMR: 7.3z(s,c -HI. 

IR: 1663,1582. 

U V :  265. 

'H-NMR: Z.l(s.3H.CH 1, 6.6(s,lH, 

C -HI, 6.8(s,lH,C -H).  

3,6 

3 

3 6 
I R :  1680,1660,1637. 

U V :  250,315,434. 
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1082 THAPLIYAL, SINGH, AND KHANNA 

G e n e r a l  procedure' :  5 mrnol of t h e  qriinones (I  to VII )  w a s  s t i r r ed  

continuously with 5 rnmol of  yellow H g O  in 100 rnl of CCI4 in a 

250 ml  R B  f l a sk  wrapped with ca rbon  paper and chlor ine g a s  was 

passed through t h e  r eac t ion  mixture .  The r e a c t i o n  was  monitored.  

on T L C  ( th in  laycr  chrorrratography; silica gel). The  r eac t ion  

mix tu re  was  f i l t e r ed .  The  f i l t r a t e  was e v a p o r a t e d  under r educed  

p res su re  to g ive  t h e  solid which w a s  sub jec t ed  to column 

ch ro rna tog raphy  (s i l ica  gel,  pe t ro l eum e the r -benzene )  to  give various 

chioroqbinones (V111 to XIV). 

0 

1 2 3  VllI  K = C I ,  R = R  = R  =H 

3' 

1 2 3  1 K = R  = R  = K  =H 
1 2 3  1X K = C H  R =C1,  R = R  = H  

X K = O H ,  K =CI, K = R  =H 

X I  I<=CI, K = R  = H ,  I? = O H  

XI1  i<=C1, K :K = H ,  ti =CH 

1 2 3  I 1  R = C H 3 ,  I? = R  = R  = H  

I 2 3  1 2 3  111 K = O H ,  R = R  = R  = H  

I V  I < = R  =[t =H, R =OH 

V R = R  = R  = h ,  l i  =CH 

1 3  2 1 3  2 

1 2  3 1 2  3 
3 3 

R' %. 0 X l l l  R = K  1 =c1 

X I V  1?=Cti 3' l i L 2  
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CHLORINATION OF QUINONOID COMPOUNDS 1083 
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