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SYNTHETIC COMMUNICATIONS, 25(1 l), 1669-1675 (1995) 

DIMETHYL SULFWIDE AND ANHYDROUS COPPER (11)  SULFATE 
AS ALKYLATINC REAGENT FOR 1.4-QUINONES 

Vandana Bansal, Prakash C. Thap l i ya l  and 
Raj inder N. Khanna" 

Deuartment o f  Chemistry, Un ive rs i t y  o f  Delhi,  
Delhi  - 110007, INDIA 

ABSTRACT: 1 ,4-Quinones and i t s  de r i va t i ves  have been 
a l ky la ted  by d ime thy l  su l fox ide  i n  the presence. o f  
anhydrous cooper(  I I )  sul fate a t  the  ac t ive  qulnonoi-? 
pos i t ion  select ively,  i n  a fac i le  single step react ion w i t h  
good y ie lds .  

1 Numerous a l k y l  quinones are  known to occur i n  nature . 
They possess b io log ica l  a c t i v i t i e s  v i z .  an t ib io t i cL  , insecti-  

Copper( I I) c ida l  , rnolluscicida14 and antihaemmorhage . 
sul fate has been used f o r  ox ida t ion  , generation o f  carbene , 

rearrangement , hydra t i on  , protect ion'  and h y d r o l y s i s  . 

3 5 

6 7 

8 9 11 

I n  the  present communication, we repo r t  the use 

o f  d ime thy l  su l fox ide  i n  the  presence o f  anhydrous copper( l1)  

sul fate f o r  the d i r e c t  and regioselect ive a l ky la t i on  of 

1.4-quinones. The advantage of t h i s  reaction i s  the  

* To whom corresuondence should b e  addressed. 
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1670 BANSAL, THAPLIYAL, AND KHANNA 

I 

I I  

I l l  

I V  

V 

V I  

V I I  

V l l l  

1 2  R=CH ,R =R =H 3 

R= R~ =H , R ~ =  OH 
1 2  R=OH,R = R  =H 

R=CI,R’=R’=H 

R=Br,R1=R2=H 

&, Anhydrous CuS04 

R o  DMSO, Reflux 

IX R = C H ~ ,  RI = R ~ = H  

1 2 
3 x R=R =CH ,R =H 

XI  R = C H ~ . R ~ = C H ~ , R  2 =OH 

X I I  R = O H , R ~ = C H ~ , R  2 =H 

X I I I  R=CI ,R 1 =cH~,R’=H 

X I V  R=Br,R 1 =CH3,R2=H 

n 
Anhydrous CuS04 

DMSO, Ref lux 

1 w 2  3- X V  R=R =CH3,R = R  -H 

X V I  R=R 1 =OCH3,R2=R3=CH3 

absence o f  s ide  products, m i l d  react ion condi t ions and 

h igher  reg iose lec t iv i t y .  Products a re  isolated i n  good 

y i e l d s  by simDle f i l t r a t i o n  and solvent evaporation. The 

react ion gets quenched by the add i t i on  o f  rad i ca l  quenchers, 

l i k e  iodine and benzoyl peroxide, wh ich  proves  the f ree  

rad i ca l  mechanism f o r  the  reaction. 

In  a t y p i c a l  procedure, 1.4-naphthoquinone ( I )  

( I  rnmol) was re f l uxed  a t  5OoC, w i t h  anhydrous copper 
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1 ,CQUINONES 1671 

( 1 1 )  sulfate (5  rnrnol) and d imethy l  sul foxide (10 ml I fo r  

1 hr to  g ive  2-methyl-1,4-naphthoquinone (1x1 ( y i e l d  60%) 

and 2,3-dimethyl-l , 4-naphthoquinone ( X I  ( y i e l d  40%). 

Other 1,4-quinones (I1 to V I I I )  under s im i la r  condit ions 

( re fe r  table below) gave corresponding monomethyl-1 , 

4-quinones (X to X V I )  except juglone ( 1 1 1 )  which gave 

2,3-dimethyljuglone ( X I ) .  Compounds x l3 ,  

X 1 1 l 2  and XV115 are na tura l l y  occurring compounds. 

TABLE 

S.NO. Reactant Time Produc t ls  Y ie ld  M.Pt.* 
(hrs.) ( % I  ( O C )  

1. I 1 .o IX 60 105 

X 40 128 

2. II 2.0 x 90 128 

3 .  I l l  2.0 x114 80 110 

4. I V  2.5 X I 1  90 173 

5. V 2.0 X l l l  90 93 

6. V I  2.0 x I V  90 154 
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1672 BANSAL. THAPLIYAL, AND KHANNA 

' H - N M R  s p e c t r a  were  r e c o r d e d  on scale on 

Perk in -E lmer  R - 3 2  sgect rophotometer  (90  M H z )  w i t h  T M S  

as in te rna l  s tandard  us ing CDC13 as so lvent  unless o t h e r w i s e  

stated. The notat ions used a r e  5 f o r  s ing let ,  m f o r  

m u l t i p l e t  and A x  f o r  aromat ic .  IR spec t ra  were r e c o r d e d  

i n  nu jo l  on Perk in -E lmer  Spectrophotometer  model 599-8 

and urnax values  a r e  g i v e n  in cm . -1 

General Procedure : I n  a 50 ml  dry R . B .  f l a s k ,  anhydrous  

copper  ( 1 1 )  sul fa te ( 5  mmol) and a so lu t ion  o f  1.4-quinones 

(1 mmol) i n  d i m e t h y l  s u l f o x i d e  (10 m l ) ,  were  a d d e d  

and t h e  m i x t u r e  was r e f l u x e d  a t  SO0C f o r  1 - 3  h r s .  The 

reac t ion  was mon i to red  on TLC ( s i  I ica  gel ,  benzene-ethy l  

acetate) .  When t h e  s t a r t i n g  m a t e r i a l  d isappeared,  t h e  

reac t ion  m i x t u r e  was f i l t e r e d  and t h e  f i l t r a t e  was concentrated 

under  reduced w e s s u r e .  The concentrate was d i l u t e d  

w i t h  250 ml o f  water  and t h e  m i x t u r e  e x t r a c t e d  w i t h  5 

X 100 m l  o f  e t h y l  acetate. The organ ic  e x t r a c t  was d r i e d  

o v e r  anhydrous MgSO,, and evaDorated under  reduced 

pressure  to g i v e  the s o l i d  w h i c h  was p u r i f i e d  by column 

chromatography  to g i v e  the  p u r e  m e t h y l a t e d  produc ts .  

SDectraI data of the products: 

Compound IX  : 2-MethyI-1,U-naphthoquinone. ' H - N M R  : 

2 . 3  ( s . 3 H .  C 2 - C H 3 ) ,  6,3(s, lH, C 3 - H ) ,  7.4-7.6(m, ZH, 
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1 ,CQUINONES 1673 

7.7-7.9 (m, 2H. C5,8-H's)- IR: 1662, 1618 C6,7-H'~). 

1585. 

Compound x : 2,3-Dimethyl-l,4-naphthoquinone. 'H-NMR: 

2.6(s, 6H, C2,3-2xCH3), 7.3-7.6(m, 2H. C6,7-H's), 7.7- 

7.9 (m, 2H, C5,8-H's). IR: 1658, 1618, 1594. 

Compound X I 1  : 2-Hydroxy-3-methyl-l,4-naphthoquinone 

'H-NMR(CD3SOCD3) : 2.25(s, 3H. C3-CH3), 7.6-8.25 (m, 

4H, Ar-H's). I R :  3408, 1658, 1640, 1590. 

Compound x I I I : 2-Ch loro-3-methyl-l,4-naphthoqu inone. 

'H-NMR : 2.3(~,3H, C3-CH3), 7.6-7.8 (m.2H, C6,7-H's), 

7.9-8.1 (m,2H, C5,8-H's). IR: 1670, 1655, 1581. 

Compound X I V  2-Brom0-3-methyl-l.4-naphthoquinone. 

'H-NMR: 2.3(s,3H, C3-CH3), 7.4-7.7(m,2H, C6,7-H's), 

7.8-8.0(m,2H, C -HIS). IR : 1680, 1660, 1575. 5,8 

Compound X V :  2,5-Di methyl -1,4-benzoquinone. 'H-NMR: 

2.2(s,6H, C2,5-2~CH3), 7.2(~,2H, C3,6-H'~). IR: 1680. 

ComrJound x V I  : 2,5-Di methoxy-3,6-di methyl -1.4-benzoquinone . 

'H-NMR : 2.2(s,6H, C3,6-2xCH3), 4.l(s,6H, C2,5-2~0CH3). 

IR : 1680, 1660. 
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