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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 - F P h  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 THF 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 and  Efficient Oxidizing Agent 
for  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, et  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 
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Scheme I 

R? -0 

R, = R, = H [lOOfl,"-'] 
R, = H; R, = CH3-[100k"-'] 
R, = H; R, = (CHJ~C-[100%6"-'] 
R1 = R2 = (CHJ3C-[l0O% (75.%)1 

Percentage obtained by nmr and ir analysis. Isolated yields 
are in parenthesis, ident ica l  w i t h  authentic sample, one spot o n  t lc, 
no depression in mix tu re  mel t ing point .  Sterical ly unhindered o- 
quinones are unstable in concentrated solution, undergoing b o t h  
polymerization and Diels-Alder dimerization. T h e  degradation (at  
35") could be fol lowed by nmr and a black polymer was rap id ly  
formed in concentrated solution. However, d i lu te  solutions o f  the 
beaut i fu l  r e d  mater ia l  could be kept  for  several days w i t h  no ex- 
tensive degradation a t  5-10". I t  is best t o  use these unhindered o- 
quinones relat ively soon after synthesis. 

Corey and Kim17 have noted that, in the NCS-DMS oxida- 
tions, TEA was the base of choice that gave the best yields. 

A typical experimental procedure is given below. 

T o  a st irred and cooled (-25') solut ion o f  400 m g  (3 mmol)  o f  
N-chlorosuccinimide in 15 ml of methylene chloride was added 445 
m g  (2 mmol)  o f  3,5-di-tert-butylcatechol. Af te r  a 10-min interval,  
0.3 ml of TEA was added dropwise. St i r r ing a t  -25" was continued 
for  10 min. T h e  mix tu re  was f i l tered and the f i l t ra te  evaporated. 
T h e  dark red  residue was dissolved in h o t  hexane, filtered, evapo- 
ra ted down t o  a few mi l l i l i ters  (un t i l  crystallization was apparent), 
and allowed t o  cool. T h e  crystalline product  (333 mg, 75.6%) thus 
obtained was identical in a l l  respects w i t h  authentic o-quinone 
(Aldr ich Chemical Co.). 
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y-Alkylation of 2-Butynoic Acid. A Route to 
Controlled Prenol Homologation 

Summary: The novel y-alkylation of 2-butynoic acid allows 
a facile synthesis of 2 trisubstituted olefins, and of Z iso- 
prenoid systems in particular. 

Sir: The elaboration of polyisoprenoid compounds has re- 
cently been the €ocus of numerous studies owing to the cru- 
cial role of polyisoprenoids in many biological systems. In- 
sect juvenile hormones1 and insect sex attractants* are iso- 
prenoid in nature. The long-chain polyprenols exemplified 
by bactiprenol and dolichol participate in polysaccharide 
and glycoprotein synthesis in both prokaryotic and eukar- 
yotic systems.3 

The synthesis of E polyisoprenoid systems has been well 
established, and new preparations are still being de- 
scribed.4 There are, however, very few preparations of Z 
trisubstituted 0lefins.2*~3~ Recently Casey and Marten5 re- 
ported a technique for isoprenoid synthesis involving y- 
alkylation of methyl a c e t ~ a c e t a t e ~ ~  and stereospecific ole- 
fin synthesis using enol acetates and lithium dimethyl cu- 
prate.5b We wish to report an alternative route to (Z)-iso- 
prenols permitting a greater degree of stereoselectivity in 
the olefin synthesis. The technique involves the novel y- 
alkylation of 2-butynoic acid (1) with 1-bromo-3-methyl- 
2-butene (2), esterification of the resulting 7-methyloct-6- 
en-2-ynoic acid (3), and treatment of this methyl ester (4) 
with lithium dimethyl cuprate7 to give the desired methyl 
(2)-3,7-dimethylocta-2,6-dienoate (8). This ester is re- 
duced to nerol [(2)-3,7-dimethylocta-2,6-dien-l-01, 91 with 

Alkylation of a,p-unsaturated esters and aldehydes al- 
ways leads exclusively or preponderantly to 01 substitu- 
anion of methyl 2-butynoate primarily in the a position, 
giving the allene, methyl 2,3-butadienoate, as the major 
product. Katzenellenbogen and CrumrinelO were able to 
partially y-alkylate the copper(1) dienolate of ethyl (E)-% 
methyl-2-hexenoate with allyl bromide, but use of 3,3-di- 
substituted allyl bromides gave only a-alkylation. 

The development of a-alkylation of carboxylic acids uia 
their dianionsll suggested to us that the negatively charged 
dianion of 2-butynoic acid might be delocalized in such a 
way that the alkylation process would favor y-alkylation. 

w e  found that treatment of 2-butynoic acid (1) with 
slightly msre than a 2 molar ratio of lithium 2,2,6,6-tetra- 
rnethylpiperididel2 yields a dianion (la) which, when alk- 
ylated with l-?~romo-3-methyl-2-butene (2), yields a mix- 

A1H3.8 


