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OPPI BRIEFS 

(By James A. Moore, Associate Editor) 

A RAPID, CONVENIENT, HIGH YIELD PROCEDURF: FOR THE REGENERATION 
OF 2,3-DICHLoRO-5,6-DICYANOBENZOQUINONE (DDQ) FROM THE 

CORRESPONDING HYDROQUINONE (DDHQ) ' 
Submitted by Ki Hwan Kim and Gary L. Gmmewald* 

(3/29/76) Department of Medicinal Chemistry 
School of Pharmacy 
The University of Kansas 
Lawrence, Kansas 66045 

The use of 2,3-dichloro-5,6-dicyanobenzoquinone (DDQ) as 

an oxidizing zgent and as an analytical tool is well estab- 

lished. 2-5 

expensive and is practical only if the 2,3-dichloro-5,6-di- 

cyanohydroquinone (DDHQ) produced in the dehydrogenation 

reaction is recovered and re-oxidized to DDQ. The nitric acid 

The use of large quantities of DDQ is relatively 

HCIO,, InHOAc H,SO,, HNO, + CI c1j5J; 
CI 

c& DDHQ D DQ 
OH 0 
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o x i d a t i o n  procedure of Walker and Waugh6 i s  g e n e r a l l y  used. 

Although t h i s  method works w e l l  t o  regenera te  a few grams of 

DDHQ, cons iderable  foaming occurs  i n  t h e  vigorous n i t r i c  a c i d  

procedure with l a r g e  q u a n t i t i e s .  

We r e p o r t  h e r e  simple,  r a p i d  and high y i e l d  o x i d a t i o n  

procedure employing a mixed mineral  a c i d  oxidant c o n s i s t i n g  o f  

p e r c h l o r i c  a c i d ,  s u l f u r i c  a c i d  and n i t r i c  a c i d  i n  the r a t i o  of  

1:4:2.5 i n  g l a c i a l  a c e t i c  a c i d  as so lvent .  The average y i e l d  

of t h r e e  r e a c t i o n s  with 32.4 g o f  DDHQ was 95%. 

EXPERIMENTAL 

The mps. were determined on a Thomas-Hoover appara tus  and 
areuncorrec ted .  Ir s p e c t r a  were recorded on a Beckman Model 
IR-33 g r a t i n g  spectrometer.  The elemental  a n a l y s i s  was per- 
formed on a Hewlett-Packard Model 185B C , H , N  Ar-alyzer. 

2.3-Dichloro-5.6-dicyanobenzoquincne (DUQ) .  - I n  60 ml o f  

g l a c i a l  a c e t i c  a c i d  i n  a 250  ml Erlenmeyer f lask  w a s  suspended 

34.2 g (0.149 mole) o f  DDXQ. 

(70-72% w/w) and 7.7 m l  o f  H2SOq (96.5% w/w)  were added 

slowly t o  t h e  suspension. Then 4.5 m l  of -HNOj (70.4% w/w) VJSS 

added over a per iod of s e v e r a l  seconds wi th  magnetic s t i r r i n g .  

Af te r  one minute, a mixture o f  30 ml o f  carbon t e t r a c h l o r i d e  

(cooled by t h e  a d d i t i o n  o f  s o l i d  C02 t o  ca. -25') and 30 ml o f  

co ld  water were added. The pre2ipitafe w a s  c o l l e c t e d  by 

s u c t i o n  f i l t r i t i o n  and w a s  washed w i t h  39 ml o f  cold c a r b m  

t e t r a c h l o r i d e  followed by 30 m l  of cold water  (0-5'). 

c r y s t a l l i z a t i o n  from a mixture o f  dichloronethane and e t h y l  

a c e t a t e  a f forded  32.8 g (96%) of pure DDQ, mp. 210-211°, lit. 

212-213' w i t h  an ir spectrui i  i d e n , i  + c n l  t o  t h a t  of a u t h e n t i c  

DDQ (KBr d i s c ) .  

I n  succession,  1.8 ml o f  HC104 

Re- 

6 

7 

142 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
5
5
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS 

REFERENCES 

1. Supported in part by the General Research Fund of the 
University of Kansas and the Kansas Heart Association. 

2. L. M. Jackman, Advan. Org. Chem., 2, 329 (1960). 
3 .  "DDQ-Its Reactions and Uses,11 Arapahoe Chemicals, Inc., 

Boulder, Colorado, 1964. 

4. D. Walker and J. D. Hiebert, Chem. Rev., 67, 153 (1967). 
5. P. Nelson and K. Untch, Tetrahedron Lett., 4475 (1969). 

6. 

7. Sold by Arapahoe Chemicals, Boulder, Colorado. 

D. Walker and T. D. Waugh, J. Org. Chem., 30, 3240 (1965). 

A SIMPLIFIED PROCEDURE' FOR !CHI3 SYNTHESIS OF 
THE 6,7-BENZOMORPHAN NUCLEUS 

Submitted by E. Bellora, E. Cereda and A. Donetti* 
(4/7/76) Research Laboratories of Istituto De Angeli 

20139, Milan, Italy 

Benzomorphan derivatives such as phenazocine (IIIa) , 1 

cyclazocine ( IIIb) , and pentazocine ( IIIc) 3 have proved to be 

potent analgesics. The latter compound in particular which is 

commercially available, has been found to be an effective, 

non-addictive analgesic. The synthesis of the basic nucleus 

according to the Grewe although modified by several 

still suffers from serious disad~antages.~,' 
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