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Abstract - The reaction of 2-(1-haloalkyl)oxiranes with carbamate salts selectively 

gave perhydrooxazin-2-ones at neutral conditions and oxazolidin-2-ones at basic. 

Those reactions proceeded stereospecifically and the mechanisms were discussed. 

Among many kinds of carbon dioxide (COz) fixation  reaction^,'-^ the most facile method is the reaction of 

amines and C 0 2  to give carbamate salts. The carbamate salts have been attempted to assemble to organic 

compounds,2 but the examples to build up heterocycles are rarely known.3 We have reported the reaction of 

epichlorohydrin with carbamate salts to afford perhydrooxazinones in low yields (3-36%).4 In order to 

improve the yield and to examine the stereochemistry, we have prepared 2-(1-haloa1kyl)oxiranes (1).5 The 

reaction of 1 with carbamate salts gave a new result that under neutral or strong basic conditions, six membered 

cyclic carbamates, namely perhydrooxazin-2-ones (216 or five membered cyclic carbamates, oxazolidin-2-ones 

(3)6 were obtained, respectively. The reactions of syn 1 gave stereospecifically trans 2 or syn 3 according to 

the basicity of the reaction medium. Here, we report the selective reaction and discuss the mechanisms. 

trans 2 syn 3 
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Table 1. The Cyclic Carhamates Prepared from the Oxirane (1) with Carbamate salts 

1 Carbamate Yield / %a) 

Entry R X Salt, R 1  Method 2 3 

1 Ph Br Et A 25 

2 Ph Br Et B 53 

3 Pli Br c-C6Hl I A 30 

4 Ph Br c-C6H1 I B 53 

5 Ph Br PhCH2 A 48 

6 Ph Br PhCH2 B 49 

7 Ph Br PhCH2 Ab) 5 1 

8 Ph Br PhCH2CH2 A 77 

9 Ph Br PhCH2CH2 B 59 

10 Ph C1 PhCHZ A 49 

11 Ph CI PhCH2 B 44 

12 Pr B d  PhCH2 A 34 

13 Pr Br PhCH2 B 14 

14 Me B1") PhCHZ A 2 1 

a) Isolated yield. h) KOH was added to the solution of Method A. c) This oxirane was 

prepared as the same manner as ref. 7. d) Ref. 7. 

The experiment was as follows and the results were summarized in Table I 

Method A: treatment of l ( 1 0  mmol) with acarbamate amine salt prepared from an aliphatic primary m i n e  (30 

mmol) and C02 in methanol (10 ml) at room temperature for 24-72 h gave 2 

Method B: treatment of 1 (10 mmol) with the mixture of an aliphatic primary amine (15 mmol) and Cs2C03 (15 

mmol) in methanol (10 ml) at room temperature for 24-72 h gave 3 

We have already reported the reaction of 1 with aliphatic primary amines to give azetidine derivatives (4),8 

which did not undergo further reaction with COz. On the other hand, the reaction of syn 1 with 

cyclohexylamine in the presence of KOH gave cis-aminomethyloxirane (S)? which further reacted with C02  to 

afford 3 (yield 45% from 1). Those stereospecific results show that the amine attacked to the end of the 

oxirane carbon ir. alkaline medium to open the oxirane ring and to eliminate bromine anion successively, and the 

epoxy group migrated to give 5. Through the reaction, the alkali acts as the promoter for migration of the 

epoxy group. Indeed, the reaction of an amine with Cs2C03 by Method B gives the carbamate cesium salt and 
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Br ONH, Br Q 
P h b o  - P h N H - - - +  

1 KOH 0 0 

RINH~ \ o 
R1, KN.w Ph cOzl 0 +- he.. 

4 OH 3 syn 

" 
2 trans 

equimolar of strong base CsOH. Therefore, the five membered cyclic carbamates (3) were obtained by 

Method B. Furthermore, even in the reaction carried out by Method A, 3 was also obtained by the addition of 

KOH to the reaction mixture (run 7). 

In the method A, the species first attacks to 1 is not the carbamate anion, but the amine formed under the 

equilibrium with the carbamate ammonium salt (eq. 1). The amine opens the oxirane ring, and the resulting 

alkoxide anion is protonated to form the initial intermediate (6) on account of neutral or weak basic reaction 

conditions.lO Since 6 does not form a new epoxy group, 6 reacts with C02  formed under the equilibrium and 

the carbamate anion attacks to the back of the bromine atom to give 2 stereospecifically. 
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