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TrocCl MEDIATED EFFICIENT SYNTHESIS OF 
NITRILES FROM PRIMARY AMIDES 

D. Subhas Bwe* and K. Kim K u m u  

Organic Chemishy Divis'on III, Fine Chemicals Laborol~ry. 
Indian Institute of Chemical Technologvp Hyderabad, 500 007, India 

Abstract: In order to establish a rapid conversion method of 
primary amides to nitriles, various types of carboxamides were 
treated with 2,2,2-trichloroethyl chloroformate and EtsN, as a 
dehydrating agent to obtain the desired nitriles in 82-95% yields. 

The conversion of primary alkyl or aryl amides to their corresponding 

nitriles is an important hnctional group transformation in organic synthesis'. 

Recently, it demonstrated that Ntriles could be converted to thiazole derivatives 

as inhibitors of superoxide', or as a starting material for synthesizing 

triazolo[ 1 ,S-c]pyrimidines with potential antiasthma activity'. A variety of 

reagent systems for this reaction have been documented in the literature'. 

Recently, alkylating and dehydrating methods have been introduced, permitting 

the reaction to proceed under mild5, neutral conditions6 and at lower 

* To whom correspondence should be addressed. 
IICT Communication No. 4373 
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3048 BOSE AND KUMAR 

temperature'. Unfortunately, the reagents employed so far require special 

preparation, and the methods limited to only arylamides. Consequently, there is 

a need for the development of protocols using readily available and safer 

reagents which lead to high production of nitrile compounds. After surveying 

new reagent systems, we found that the use of 2,2,2-trichloroethyl 

chloroformate (TrocC1) was highly favourable for our purpose. The reaction 

proceeds efficiently in high yields at room temperature within a few minutes. 

Herein, we wish to report a new and efficient reagent for the transformation of 

primary amides to nitriles. 

Scheme 1 

It is well-known in the literature that TrocCl has been used for the 

protection of hydroxyl groups as their trichloroethyl carbonates and amines as 

their Troc carbamates'. To the best of our knowledge, however, the generality 

and applicability of TrocCl in the preparation of nitriles from primary amides is 

not known. The synthetic utility of this reagent for hnctional group conversion 

is shown in Scheme 1 and several experimental results are illustrated in 

Table 1. Primary aliphatic and aromatic carboxamides bearing various 

fhctional groups were cleanly converted into the corresponding nitriles. 
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SYNTHESIS OF NITRILES FROM PRIMARY AMIDES 3049 

Table 1 : Conversion of primary d d c a  to nit& with TroeCVEt3NE 

Entry C a r b o d &  Product' Yield(?!)' mp ec>'o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

2,4-DiChlOro beraamide 

2,4-(CH30)&&W~z 
trans-CaH,CH=CHCONH, 

Salicylamide 

CijH&HzCONHz 

mmc 

Nicotinamide 

ph &ON", 

TBso-(CH2)SCONH~ 

pcIC&CSNHz 

2 - E t h y l t h i o i s o N ~  

3,4,5-(CH,O)&HzNHCHO 

2-Naphthalene carboxamide 

87 

93 

91 

86 

84 

75 

95 

82 

92 

85 

83 

90 

57-59 

91-93 

93-95 

50-52 

89-9 1 

6 4 4 5  

58-60 

93-94 

92-95 

50-5 1 

91-93 

64-66 

' MI products were charactenzed by comparison of (heir IR and 'HNMR spectra wth those 
of authenuc samples 'yelds of pure isolated products 

Neither racemization of the a-bearing carbon' nor p-elimination of the 

nitrile groups were observed. Furthermore, the reagent was successhlly 

utilized for the preparation of nitriles and isonitriles fiom thioamides and 

formamides respectively. 

In conclusion, the short reaction period, the simple work-up, the good 

yield, and the mild conditions demonstrate the usehlness and the versatality of 

this synthetic method. 
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3050 BOSE AND KUMAR 

G m d  hedin: TrocCl(2.2mmol) was added dropwise to a stirred 

ice-cooled solution (or suspension) of the amiddhrmamide (2.0mmol) in dry 

CHzCl2 (lOml) and dry Et3N (4.411101). The reaction mixture was allowed to 

room temperature for the period of 30-60 min (monitored by TLC) and it was 

quenched with water (2ml). The reaction mixture was extracted with CHzClz 

(2xl5ml). The combined organic phases were washed with satbrine, 

dried (Na2S04), filtered and the solvent was removed in vacuo to afford the 

crude product which was purified by column chromatography (EtOAdhexane, 

1:9 v/v) on silica gel to afford pure nitriledisonitrile in 75-95% yields (Table). 

Sdected spectral data: 2,4-Dimethorybenzonitrile (entry 2): IR (KBr); 2240, 

1600, 1260,830 cm-'. 'HNMR (200MHz, CDC13): 6 7.42 (d, lH), 6.52-6.39 (m, 

2H), 3.86 (s, 3H), 3.82 (s, 3H). Mass (dz): 163 (Me), 138, 103, 31. %Ethyl4 

cyanopyridine (entry 9): IR (neat); 3050-2830, 2230, 1600, 1550, 1490, 1400 

cm-'. 'HNMR (cml3): 6 8.65 (d, lH), 7.31-7.29 (m, 2H), 2.95-2.79 (9, 2H), 

1.35-1.27 (t, 3H). Mass (dz): 132 (M?. 3,4,5-Trimethoryphenylisonitrile 

(entry 11): IR (neat); 2160, 1600, 1250, cm-'. 'HNMR (CDC13): 6 6.61 (s, 2H), 

3.89 (s, 3H), 3.86(s, 3H), 3.83(s, 3H). Mass ( d z ) :  193 (M+), 168, 103,31. 

Acknowledgment: One of the authors (KKK) thanks CSIR, New Delhi 

for financial support. 
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