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Reaction of carboxylic acid derivatives with organometal- 

lics is well-known and widely used for the synthesis of 

ketones. However, its synthetic application is limited due to 

the formation of undesired tertiary alcohols, produced by the 
further addition of the organometallics to the product.1 

Several types of active esters2 having pyridinyl ligand have 

been developed to circumvent this limitation. For instance, 
the reaction of S-(2-pyridinyl) thioates,2r 2-pyridinyl 

esters,2</ and A-methyl-A-(2-pyridinyl) carboxamides27 

with Grignard reagents is especially useful for the successful 
synthesis of ketones. Active amides3 have also been propos

ed as acylating reagents to prevent such a side reaction by 

generating tetrahedral intermediates with Grignard or orga- 

nolithium reagents. However, there are few reports on the 

ketone synthesis by sequential additions of two organome

tallic reagents to the substrate such as S-phenyl carbono- 
chloridothioate.4

We now wish to report a one-pot synthesis of ketones 

from Grignard and organolithium reagents using A-methyl- 
A-(2-pyridinyl)-.V-propylene urea.5 The reagent was con

veniently prepared by the reaction of A-methyl-2-pyridine- 
carbamoyl chloride/ generated from 2-(methylamino)pyri- 

dine and phosgene, with 2-methylaziridine in the presence of 

triethylamine in methylene chloride at 0°C. The reagent was

easily separated by aqueous work-up and obtained in 92% 

yield after a short pathway silica gel column chromato

graphy.

The s나ccess of ketone synthesis using A-methyl- A-(2- 

pyridinyl)-A -propylene urea depends largely on, in the first 

step, selective substitution of 2-(methylamino)pyridinyI 

group without concomitant displacement of the 2-methylazi- 

ridyl group. We have achieved this goal by dropwise addition 

of Grignard reagents to 1\-methyl-A-(2-pyridinyl)-Ar-pro

pylene urea at 0°C. Thus, when .V-methyl-A-(2-pyridinyl)- 

A -propylene urea was treated with 1 equiv of phenylmag

nesium bromide at 0°C over a period of 15-20 min, 1-ben- 

zoyl-2-methylaziridine was obtained in 93% yield and there 

were no observable side products such as benzophenone. 

However, the reaction was carried out in a one-pot way; 

After completion of the first step, the second organolithium 

or Grignard reagent was added to the mixture with。니t the 

isolation of A-acylaziridine intermediates.

The result of the synthesis of various ketones was sum

marized in the Table 1 and the present method appeared es

pecially effective for the synthesis of aromatic ketones. The 

reaction of the first step works well for aliphatic and aro

matic magnesium bromide and was not influenced by the 

kind of electron withdrawing or donating group in 4-substi- 

tuted phenylmagnesiuin bromide under the present reaction 

conditions. In the second step, reaction of Grignard reagents 

with the A-acylaziridine intermediates required a little 

longer time than organolithium reagents in most ca동es. Sig-
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Table 1. Preparation of Ketones from A- Methyl-A-(2- Pyridinyl)- 

N-Propylene Urea and Grignard / Organolithium Reagents

Step lfl 

RMgBr, R

Step 2 
RLi or RfMgBr

Reaction condition旳龄風配

temp. °C time, h yi피d, %(

ch3 CH3(CH2)4C = CLi 0t r.t. 1 50

c6h5(ch2)3 EtMgBr r.t. 1 63

w-BuLi 0 0.3 86

ch3(ch2)4c=c JBuLi 0 1 48

Z^Hii n-BuLi 0 0.3 77

sec-BuLi r.t. 0.5 43

c6h5 CH2 = CHCHzMgBr r.t. 0.5 71

CeH5MgBr O-*r.t. 2 93

w-BuLi 0 0.2 93

M-BuLi (2 eq) 0 0.2 78

4-Cl-C6H4 CH3Li 0-> r.t. 0.5 76
C6H5MgBr O-»r.t. 2 80

C6H5Li 0-» r.t. 0.5 74

4—Me-CgH4 CH3Li 0.5 78

sec-BuLi 0 0.5 79

/-BuLi 0 1 71

4-MeO-C6H4 CH3(CH2)4MgBr r.t 2 77

n-BuLi 0 0.2 90

/-BuLi 0 1 74

"The Grignard reagent was added over a period of 15-20 min at 

0°C. 6Reaction conditions indicate step 2. cThe numbers indicate 

overall yield of two steps and all the products, purified by Kugelrohr 

distillation, were identified by comparison of their physical and spec

tral properties with reported data.

nificantly, the reaction was not limited to primary organoli

thium reagents and the A-acylaziridine intermediates react 

effectively with secondary and tertiary organolithiums. How

ever, the steric hindrance of aliphatic Grignard reagents in 

the first step has fairly influenced the yield, and thus sequen

tial reaction of cyclohexyl-magnesium bromide and sec

butyl lithium gave the corresponding ketone in 43% yield.

A representative experimental procedure is as follows. To 

the solution of Az-methyl-A,-(2-pyridinyl)-A'-propylene 

urea (306 mg, 1.6 mmol) in dry THF (3 was added 6.4 ml 

of phenylmagnesium bromide (0.25 M in THF, 1.6 mmol) 

dropwise over a period of 15-20 min at 0°C. After comple

tion of the addition, stirring was continued for an additional 

5-10 min at the same temperature, and then 1 mZ of w-butyl 

lithium (1.6 M in hexane, 1.6 mmol) was added to the reac

tion mixture at 0°C. After being stirred for 0.3 h, reaction 

mixture was quenched with 3% aqueous HC1 and extracted 

with methylene chloride (30 mZ) three times. The combined 

organic layers were wa아led with brine, dried over anhydrous 

MgSO4, and concentrated under vacuum. The crude product 

was purified by Kugelrohr distillation (95-100 °C/5 mm, lit产 

90-91 °C/2.8 mm) to give 259.3 mg (93%) of valerophenone: 
E NMR (CDCI3) 1.01 (t, 3H, J = 7 Hz), 1.15-2.08 (m, 4H), 

2.98 (t, 2H, J = 7 Hz), 7.35-7.67 (m, 3H), 7.85-8.15 (m, 2H); 

IR (neat) 1680 cm-1 (C = O).
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One-step synthesis of carboxylic anhydrides from the 

corresponding acids is usually accomplished by dehydration. 

This can be generally carried out with various dehydrating 

agents. They include N, .V-carbonyldiimidazole,1 -di

cyclohexylcarbodiimide,2 tetracyanoethylene,3 or thionyl 

chloride.4 It has also been reported that triethylamine salts of 

carboxylic acids can be converted to anhydrides by reaction 
with phosgene,5 A'-diphenylcarbamoyl chloride,6 organo

phosphorus reagents,7 chlorosulfonyl isocyanate,8 N,N,N‘, 

A'-tetramethylchloroformamidinium chloride,9 mesyl chlo
ride,10 or phosphonium anhydride.11 The advantage of these


