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The typical procedures for the C—C cleavage of oxiranes,
leading to carbonyl compounds, generally require a two-step
sequence involving conversion of the oxiranes into glycols fol-
lowed by oxidation with lead(IV) acetate or sodium metaper-
iodate. The one-step fission of the C—C bond of oxiranes is a
rather unusual process, which has only seldom been re-
ported 23,

A general method for this C—C cleavage, based on the irra-
diation of oxiranes in the presence of oxygen-transfer rea-
gents, such as ozone, pyridine N-oxide, diethyl persulphoxide
etc. has been reported, but in every case the yields of carbonyl
compounds are low so that this process is unsatisfactory from
a preparative point of view.

In the course of investigations on the reactivity of pyridinium
chlorochromate®, we have found that this reagent is able to ef-
fect the C—C bond cleavage of phenyloxiranes (1) to yield
the carbonyl compounds 2.

Table 1. Oxidation of Oxiranes (1) with Pyridinium Chlorochromate

SYNTHESIS
N
& cicro® CgHsg R?
, oo
C5H5>405<R h — e=0 + o=c
R R R R3
1 2

This new method is of synthetic value since the conversion is
carried out under mild and simple conditions and the yields
are notably higher than those obtained by the only hitherto
available method*.

It has to be noted that the presence of a phenyl group seems
to be essential for efficient C—C cleavage by our method. In
fact, alkyloxiranes (1f, g) are prevalently converted into a-hy-
droxyketones (3f, g). Only from the attempted cleavage of 1f
could a small amount (< 10%) of cleavage product (2f) be iso-
lated. When longer reaction times and/or a large excess of py-
ridinium chlorochromate are used with educts 1f, g the yields
of products 2f and 3f, g decrease.

Phenyloxirane (1a) is commercially available. The other oxiranes were
prepared by epoxidation of the corresponding alkenes according to lit-
erature procedures: 1b, ¢, d7; le® (used as an unresolved cis/trans
mixture); 1f, g°. The structures of these compounds 1 were confirmed
their physical (m.p., b.p.) and spectromeiric data (M.S., LR., 'H-
N.M.R.).

Educt Product(s) Reaction Yield® m.p.or Molecular M.S.
time and [%] b.p./torr formula® m/e (M™)
temperature [°C] or Lit. Data
(], (°C] [°Cl

0
1a " 2a CgHs—CHO 4,20° 52 b.p. 63-65°/12 b.p. 62°/10°
CeHs
HC P i
b 2b CeHs—C—CHy 5, 20° 65 b.p. 82-84°/12 b.p. 79°/10°
6''S
CGHS 0 ﬁ
1c 2¢ CyHg—C—(CH,),—CHO 0.75, 40° 75 m.p. 33-34° C,H ,0; 190
(light (190.2)
CeHs o petroleum)
1d @ 2d CyHe—L—(CH)—CHO 0.75,40° 72 mp 79-81°  C;3H,60s 204
(light (204.3)
CeHs_ o petroleum)
1e @ e CyhgmtmCHy—CHy—CH—CH,—CHO 3, 40° 68 m.p. 138-140°  C,(Hx.0, 246
¢ (light (246.3)
AN HyC” ] CH etroleurn)
HaC (I:HBCHa o, p
n-CHa o 0
1f 2f n-C,oHﬁ—C—(CH;)A“CHO 15, 20° 9 m.p. 51-53° C"’,H;oOz 254
. (light (254.4)
petroleum)
n-CyoHa  oH
0
3f 66 oil (n: C16H1002 254
1.4633) (254.4)
HC CeHir
H
1g 3g © < [30, 40°] 50 m.p. 198-199°  m.p. 196-199°' 416
0L HO. (ethanol)
HC HyC

4 Yield of isolated product. In experiments a-e, 10-15% of the oxi-
rane 1 was recovered.

® The microanalyses were in good agreement with the calculated val

ues: C, £0.10; H, £0.12.
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Table 2. Spectral Data of Compounds 2 and 3

Comp- LR.(CCl,) 'H-N.M.R. (CClL,/TMS,..)

ound vem™] 8 [ppm)

2c 3060, 2940, 2820, 9.4 (m, 1H); 7.8 (m, 2H); 7.4 (m, 3 H);
2720, 1735, 1698, 2.9 (m, 2H); 2.45 (m, 2H); 1.7 (m,
1605, 710 4H)

24 3040, 2940, 2715, 975 (m, 1H); 7.9 (m, 2H); 7.45 (m,

1745, 1697, 705 3H); 296 (t, 2H, J=8 Hz); 2.4 (m,
2H); 1.7 (m, 6H)

2e 3060, 2960, 2710, 9.5 (m, 1H); 7.7 (m, 2H); 7.3 (m, 3 H);
1730, 1695, 1600 2.8 (m, 2H); 0.89 (s, 9H)
700

2f 2925, 2850, 2708,  9.45 (m, 1H); 2.2 (m, 6H); 0.78 (m,
1727, 1718, 1258, 3H)
1096

3f 3490, 2925, 2850,  3.60 (s, 1H, the signal disappears after
1709, 1460, 1450  shaking with D,0); 0.84 (m, 3 H)

3g (in CHCl,): (in CDCly): 2.60 (d, 1H, J=12 Hz);
3590, 2925, 2.28 (d, 1H, J=12 Hz); 1.30 (s. 3H);
1702, 1452 0.75 (s, 3H); 0.68 (s, 3H)

Reaction of Oxiranes (1, Epoxides) with Pyridinium Chlorochromate;
General Procedure:

A solution of the oxirane (15 4 mmol) in dry dichloromethane (50 ml)
is rapidly added to a stirred suspension of pyridinium chlorochromate
(1.725 g, 8.0 mmol) and 4 A molecular sieves (3 g) in dry dichlorome-
thane (75 ml) under nitrogen. The mixture is stirred under the condi-
tions given in Table 1. Then, ether (150 ml) is added, the mixture fil-
tered through a small amount (10 g) of silica gel, and the silica gel
eluted with ether. The solvent is removed under reduced pressure at
40°C and the residue is column-chromatographed on silica gel. The
pure products 2 and/or 3 are obtained by elution with light petro-
leum/ether (4/1) or hexane/ether (9/1), respectively.
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