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Synopsis. The reactions of carbon dioxide(COg)
with 1-phenylaziridine(1) to afford 3-phenyl-2-oxazolidone(2)
were carried out in the presence of organo-antimony and
-tin compounds as catalysts. Tetraphenylstibonium
bromide(Ph4SbBr) and triphenyltin bromide(PhsSnBr) were
found to be active catalysts. The use of a polar aprotic
solvent, such as a HMPA, provided optimal reaction
conditions.

In our previous papers,? we reported that organo-
metallic compounds of group IVA, VA, and VIA are
effective catalysts for the cycloaddition reaction of
CO2 to oxiranes to afford the corresponding cyclic
carbonates. However, little is known about the
catalysts for the syntheses of 2-oxazolidones from the
reactions of COz with aziridines, except for the
ammonium salts? and iodine® which are effective
catalysts for the reactions of COz with 1-substituted
phenylaziridines and 2-methylaziridine, respectively.
In this study, we found that Ph4SbBr and PhsSnBr
were also effective catalysts for the synthesis of 2 from
the reaction of COz with 1.
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Results and Discussion

The reactions of COz with 1 were carried out in the
presence of organo-antimony and -tin compounds.
As shown in Table 1, in the case of PhsSbBr, 2 and
1,4-diphenylpiperazine(3) were obtained in 86 and 9%
yields, respectively, whereas other antimony com-
pounds show low selectivity. On the other hands,
with PhsSnBr, 3 was obtained as a main product. On
the basis of the above results, the reactions catalyzed
by PhsSbBr and PhsSnBr were carried out under
various conditions to survey the optimal conditions.

The yield of 2 in the reaction catalyzed by Ph4SbBr
at 80°C increases linearly with an increase in
reaction time, whereas, that of 3 increases during the
first 10 min and then does not increase. In the case of
Ph3SnBr, the yields of 2 and 3 increase with an
increase in the reaction time. To check the effect of
reaction temperature, the reactions were carried out
at temperatures from 40 °C up to 120°C. In the case
of PhsSbBr, 2 was selectively obtained above 60
°C. On the other hand, Ph3SnBr did not show cata-
lytic activity up to 60°C, but the yields of 2 and 3
increased at higher temperature above 80°C. In
order to improve the catalytic activity of PhsSbBr and
PhsSnBr, the reactions were carried out in solvents of

different polarities as shown in Table 2. The solvent
effect is very clear. The use of polar aprotic solvents
such as HMPA and DMSO gave 2 in high yields,
whereas the nonpolar solvents such as benzene and
hexane gave poorer results.

TaBLE 1. CATALYTIC ACTIVITIES OF THE ORGANOMETALLIC
COMPOUNDS IN THE REACTION OoF CO, wiTH 1%

Yield/%,»

Catalyst

2 3
Ph,SbCl 7 19
Ph,SbBr 86 9
Ph,SbBr, 63 30
Ph,SHbO 0 trace
Me,;SbCl, trace 8
Me,SbBr, 18 45
Me,Sbl, 4 45
Ph;SnCl 0 0
Ph;SnBr 23 47
n-Bu,SnBr 11 18
n-Bu,SnBr, 15 44
None 0 0

a) 1: 30 mmol, CO,: 50kg/cm? Catalyst: 0.5 mmol,
Temp: 80°C, Time: 6h. b) Yields are of isolated
products obtained after column chromatography.

TABLE 2. EFFECT OF SOLVENT ON THE REACTIONS OF
CO, with 1 IN THE PRESENCE OF Ph,SbBr AnD
PhySnBr aT 80 °C»

Yield/%®
Catalyst Solvent u(D)d
2 3
Ph,SbBr» HMPA 5.37 93 0
DMSO 4.3 85 Trace
DMF 3.82 75 Trace
Acetonitrile  3.37 53 4
THF 1.75 21 3
Dioxane 0.45 20 0
Hexane 0.085 20 6
Benzene 0 17 2
Ph,;SnBr®  HMPA 76 Trace
DMF 25 15
THF 0 Trace
Hexane 0 Trace

a) 1: 10 mmol, CO,: 50 kg/cm? Catalyst: 0.5 mmol,
Solvent: 2ml. b) 1h. ¢) 3h. d) Ref. 9. e) Yields
were determined by GC.
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Experimental References
. ) 1) a) H. Matsuda, A. Ninagawa, R. Nomura, and T.
Materials. The organometallic compounds, Phs- . .
SbBra 19 PhySbBr 19 thSbcw Messtlz,go MessbBr:f» Tsuchida, Chem. Lett, 1979, 573; b) H. Matsuda, A.

Me3Sblz,® Ph3SbO,® PhsSnCl,'® PhsSnBr,!d n-BusSnBr,?
n-BuzSnBr2”? were prepared by the reported methods and
checked by elemental analysis. 1-Phenylaziridine was
prepared from 2-anilinoethanol.® The solvents were used
after rectification.

Reaction Procedure. A mixture of 3.64cm?® (30
mmol) of 1 and 0.257 g (0.5 mmol) of PhaSbBrz was placed
into a 50 cm3 stainless steel autoclave. CO:z was then
introduced at a pressure of ca. 50 atmospheres (58.8 bar).
The reaction was carried out for 6h at 80°C. After
completion of the reaction, CO2 was allowed to escape
from the autoclave and the product was separated by
column chromatography on silica gel (Wako-gel C-200;
chloroform as an eluent). 3 was obtained from the first
fraction and 2 from the second fraction. These were
recrystallized from ethanol to give pure products. 2; 2.7g
(yield 55%), mp 115—117°C (lit,? 117—119°C). 3; 09¢g
(yield 25%), mp 166—169 °C (lit,2® 163—164 °C).

Analytical gas chromatography(GC) was performed on a
Shimadzu GC-3BT gas chromatograph by the use of
Silicone OV-1 as packing.
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