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Table 112 

ArSOFHYZ !% ArSO,(R)YZ 

A ,  Y / R X  Y , C l ' l ,  ,'d MI' ,"C, 

P-CH,C,H, H Br C,H,Br 67 98-100 
p-CH3CgHd H Br C H Br 68 41-42" 
p-CHSCCH4 H c1 CGH.jCH2C1 60 79-81* 
C,H, c1 c1 CGHSCH2Cl 84 145-1 47 
CCH, c1 c1 C,H,Br 72 74-76 
C6H.j Br B r  CGHSCH2Cl 75 168-170 
1 - p -Toly I S U l f  O n y  1- 1 - 73 138-140 

bromocyclopropane 
1,6-Di -0-tolylsulfonyl-1 ,1,6,6 - 87 2 14.5-2 16 

tetrachlorohexane" 
Bp 146-149" (0.1 mm). Lit.13 mp 79-82", I' Alky la t ion w i t h  ethylene dibromide. Mo lar  ra t io  o fd ich loro sulfone to  dibromobutane 2:  1. 

Table 1112 
R ' 

/ 

CGH, C,,H, 90 105-107 106-107 
CH, CH, 91 94-95 93.5-94 

(CH,), 90 54-55 54-55 

CfiH, H 60 153-154 157-159 dec 
(CH,),CH H 65 82-84 

to ly l  sulfone (3.06 g, 15 mrnol), 50% aqueous sodium hydroxide (10 
ml), acetonitrile (2  ml) ,  T E B A  (0.05 g), and acetone (1.04 g, 18 
mrnol) were st irred a t  30-35" (mi ld  exothermic effect) for 45 min. 
T h e  product  was isolated and pur i f ied by crystallization (carbon 
tetrachloride-hexane) (Table 11, second entry). 

4. a,a-Dichloropropyl Phenyl Sulfone. Dichloromethy l  phe- 
nyl sulfone (2.25 g, 10 mrnol), ethy l  bromide (1.3 g, 12 mmol), 50% 
aqueous sodium hydroxide (10 ml), and T E B A  (0.05 g) were vigor- 
ously st irred a t  35-40' for 1 hr (exothermic effect). The mixture 
was d i lu ted w i t h  water and the product was isolated and crystal- 
lized f rom methanol (Table I, fifth entry). 
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T h e  Oxidative Decyanation of Secondary Nitri les via 
a-Hydroperoxynitri les 

Summary: The oxidative decyanation of secondary nitriles 
to ketones was effected by trapping nitrile anions with mo- 
lecular oxygen, reducing the resulting a-hydroperoxyni- 
triles to cyanohydrins with stannous chloride, and convert- 
ing the cyanohydrins to ketones with sodium hydroxide. 

Sir: To demonstrate the functional equivalence of primary 
nitriles 1 as acyl carbanion equivalents' required method- 
ology for effecting the monoalkylation2 of 1 and the oxida- 
tive decyanation of secondary nitriles 2 to ketones 3. Proce- 

llXCN - llXCN - il R R  R R' R H  
1 2 3 

dures which accomplish the latter transformation (2 - 3) 
effect the oxidation of nitriles to cyanohydrins oia interme- 
diate a-chloro,3 a - i ~ d o , ~  and a- thiophen~xynitr i les~ and 
subsequent conversion of the cyanohydrins to ketones. Few 
procedures, however, allow for the direct introduction of an 
oxygen substituent a to a nitrile.6 We now wish to report a 
general oxidative decyana'tion procedure which realizes this 
objective. 

Secondary nitrile anions 4 generated using lithium diiso- 
propylamide trapped molecular oxygen a t  -78' to afford 
lithium a-cyanohydroperoxides 5. Quenching 5 with aque- 
ous acid or acetyl chloride provided the isolable a-hydro- 
peroxynitrile7 6a or the acetate derivative 6b, respectively. 
The reduction of 5 with an acidic stannous chloride solu- 
tions furnished the cyanohydrin 7. Subsequent exposure of 
7 to aqueous sodium hydroxide afforded the ketone 3 in 
good overall yield from the nitrile 2 (Table I).9 For exam- 
ple, 2 (R = CHZPh; R' = CH3) was sequentially converted 
to 6a, 7, and 3 in isolated yields of 92, 89, and 98%, respec- 
tively. In contrast to reported oxidative decyanation proce- 
d u r e ~ , ~ ~ ~  this methodology was applicable to the synthesis 
of dialkyl ketones as well as alkyl aryl and diary1 ketones 
from 2. Primary nitriles 1 afforded only low yields of al- 

2 4 5 

November 8,1974 
6% R"= H 7 

b, R" = .4c 
3 
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Table I 
The  Oxidative Decyanation of 

Secondary Nitriles 2 to Ketones 3 

R R' 
Isolated yield 
of ketone 3, % 

CH3 CHz (CH,),CH, 67 
CH3 c-C6H11 78 
CH3 CHZPh 82 

CH,Ph CHz (CH2),CH3 83 
CHZPh c-C~H, 70 

P h  CH3 86 
P h  CHZCH, 69 
P h  CH(CH,), 81 

p-FPh CH3 92 

CY-NP CH3 80 
p-PhPh CH3 82 
P h  P h  92 

a Isolated as the 2,4-dinitrophenylhydrazone derivative. 

CHZPh CH,Ph 90 

--(CH2)5- 64" 

P h  C-C6Hi1. 74 

p-C1Ph CH3 79 

dehydeslO 3 (R' = H). However, secondary carboxylic esters 
underwent a-hydroxylation in good yieldell 

The following is a typical experimental procedure. To  a 
solution of 1.1 mmol of lithium diisopropylamide in 3.0 ml 
of T H F  a t  -78' under a nitrogen atmosphere was added 
145 mg (1.0 mmol) of 2 (R = CH2Ph; R' = CH3) in 1.0 ml of 
THF. Dry oxygen gas was bubbled (250 ml/min) into the 
lithionitrile solution for 30 min at  -78'. The reaction was 
quenched with 2 ml of 1 M stannous chloride in 2 M hydro- 
chloric acid and allowed to stir for 30 min at O o .  Following 
an ether-water work-up procedure which involved washing 
with 1 M sodium hydroxide, the product was chromato- 
graphed on Merck silica gel F254 to afford 110 mg (82%) of 
phenylpropanone which was identical with an authentic 
sample.12 
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A Mild a n d  Efficient Oxidizing Agent 
fo r  Dihydroxybenzenes 

Summary: A mild, efficient oxidizing reagent, N-chlorosuc- 
cinimide-triethylamine complex, is reported for the con- 
version of o-quinones from catechols and diphenyldiazo- 
methane from benzophenone hydrazone and oxidative cou- 
pling of anthrone to bianthrone. 

Sir: In the course of the preparation of the tetrazine I (e.g., 
reaction l ) ,  we discovered a marked activation effect of tri- 
ethylamine (TEA) on the oxidation reactions of N-chlo- 
rosuccinimide (NCS). 

.N-N 
Ph,CH-f '>CHPh2 - NCS/TEA 

benzene 

H H 

N-N 
Ph,CH-( )-CHPh, (1) 

N=N 
I 

Preliminary experiments indicate that the TEA-NCS re- 
agent is a mild oxidizing agent for the conversion of cate- 
chols to o-quinones, hydroquinones to p-quinones, benzo- 
phenone hydrazone to diphenyldiazomethane, and p-tolu- 
enesulfonylhydrazide to p-toluenesulfonyl chloride and the 
coupling of anthrone to bianthrone. While the scope and 
limitations of this reagent are still under investigation, we 
report here on the oxidation of some dihydroxybenzenes. 

There exists a number of methods for the oxidation of 
hydroquinones and catechols to  quinones. Chromic and ni- 
tric ferric ~ h l o r i d e , ~ ~ ~  silver oxide: silver carbon- 
ate/Celite,7 manganese dioxide,s sodium d i ~ h r o m a t e , ~  sodi- 
um chloratelvanadium pentoxide,lo thallium triacetate,ll 
iodic acid,12 cerric ammonium nitrate,13 and o-chloranil14 
have been used for this transformation. Pfitzner-Moffattl5 
type oxidations have also been employed recently by Mar- 
tin, e t  a1.,I6 to  convert hydroquinone to quinone. 

Scheme I is indicative of the efficacy of the TEA-NCS 
reagent. 

The reaction is rapid (-10 min), quantitative (via nmr 
and ir), and takes place under mild conditions (-25 to 0'). 
In the case of catechol oxidations, only the red form of the 
o-quinone was observed. 

The following control experiments are indicative of the 
specific effect of TEA: (1) the hydroxy benzenes did not 
react with NCS in the absence of TEA, and (2) contrary to 
recent reports on other aliphatic hydroxyl  oxidation^,^^^^^ 
the hydroxy benzenes did not react with NCS in the pres- 
ence of dimethyl sulfide (DMS) and the absence of TEA. 

To our knowledge, TEA-NCS has not been used in the 
past as an oxidizing reagent. However, pyridine was used in 
the moderate yield NCS oxidation of alcohols to  ketones.18 


