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A new method to 
aliphatic amines was 

introduce an acyl or a formyl group to %-position of 
studied using encarbamates, prepared from 

a-methoxycarbamates, as key intermidiates. 

We have already reported' the C-C bond forming reaction at a-position of 

aliphatic amines (1) utilizing a-methoxycarbamates (3) as the starting 

compounds which can be prepared by anodic oxidation of carbamates (2). 

We wish to report herein a convenient method of C-C bond formation at 

%-position of 1 as shown in Scheme I, in which encarbamates (4), prepared 

from 3, are acylated at the %-position by the Friedel-Crafts or the Vilsmeyer 

reaction. 

Preparation of 4 was easily achieved by heating 3 (loo-120 "C) with 

catalytic amount of ammonium chloride. 5 Yields and boiling points of 4 are 

indicated in Notes. 6 The electrophilic reactions with 4 were carried out as 

follows. 
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(1) Acylation. Acylation of 4 was carried out under the conditions of 
7 

the Friedel-Crafts reaction.' To a stirred solution of acid chloride(50mmol) 

in CH2C12 (15 ml) was added dropwise stannic chloride (50 mmol) over a period 

of 5 min at -.70 'C under an atmosphere of nitrogen and the reaction mixture 
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was stirred for 15 min. To the mixture was added dropwise a solution of 

(5 mmol) in CH2C12 (5 ml) in a period of 30 min. After the reaction was 

4 

completed, usual working-up and isolation by column chromatography (silica 

gel) gave 5. 

Table I. Reaction of 4 with Acid Chlorides. 

4 
Acid Reaction Reaction 

Chloride Temp. ("C) Time (h) 
5a (% Yield) 

0 r 4a 
CH3COCl - 70 - r.t. 20 

C02CH3 

4a 
CH3mCOC1 

- 70 --rr.t. 9 

CC2CH3 
CH3COCl - 70 4r.t. 5 

4c 
CH3COC1 - 70 3 

C02CH3 

w CH3 
9 5a 58 
C02CH3 

5b 85 
C02CH3 

69 
C02CH3 

ti 
H3 

CH3 N 
I 5d 70 

5e 32 
C02CH3 

a. References and Notes 8. 

(2) Formylation. The Vilsmeyer reaction' with 4 gave g-formyl- 

encarbamates 6. Generalprocedureis as follows. Phosphorus oxychloride (8.5 

mmol) was added dropwise to DMF (8.5 mmol) at lo-20 'C in a period of 3 min 

and the mixture was stirred for 20 min. To the cooled mixture (5 "C) was 

added ethylene dichloride (10 ml) and then a solution of 4 (7.08 mmol) in 

ethylene dichloride (5 ml) over a period of 30 min. The solution was stirred 

at O-5 'C for 1 h and refluxed for 15 min. Working-up with aqueous sodium 

acetate was followed by isolation through column chromatography (silicagel) to 

afford 6a-c. 
10,ll Results are shown in the following equations (eqs. l-3). 
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a : DMF, POC13, CH2ClCH2Cl , O-5 "C. b : AcONa, H20, A. 

As an example of the application of the V ilsmeyer reaction with 

encarbamates, a hydrolulolidine derivative (10) was synthesized from 6a (eq. 

4). Thus, to a solution of 6a (10 mmol) in methanol (10 ml) was added 

a catalytic amount of sodium methoxide, and the reaction mixture was stirred 

at room temperature for 4 h. After the solvent was evaporated, the residue 

was purified by column chromatography on alumina to yield 7 (~~100% yield). 

Alkylation of 7 with 5-iodo-2-pentanone ethylene ketal (8) was achieved by 

the successive addition of sodium hydride (6.8 mmol) and 8 (6.8 mmol) into 

the solution of 7 (4.5 mmol) in dry DMF (15 ml). The reaction mixture was 

stirred at 0 “C for 2.5 h and at room temperature overnight to afford 9 (82% 

yield). Although 9 has already been synthesized from nicotinaldehyde, 

the yield is low. 
12 

The cyclization of 9 to 10 can be easily carried out by 

acetalization of 9 and subsequent treatment with acid as described in 

the literature. 
12 
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As shown above, B-acyl- and 8-formylencarbamates were obtained easily 

from 1, and these products are useful intermediates for the synthesis of 

important nitrogen containing compounds such as alkaloids. Further investi- 

gation on the reaction of encarbamates and utilization of f3-acyl- and 

B-formylencarbamates in synthesis will be reported shortly. 
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