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Hypervalent iodine oxidation of the title compounds occurs stereoselectively and regiospecifically to  yield the 
Cr(C0)3 complex of the derived a-hydroxy dimethyl acetal. 

The oxidizing agent PhI( OAC)~-KOH-M~OH converts 
a-methylene carbonyl compounds into the corresponding 
a-hydroxy dimethyl acetal derivatives with a high degree of 
regioselectivity and stereoselectivity.1 It appeared of interest 
to apply this reaction to q6-benzocycloalkanone and acetophe- 
none tricarbonylchromium compounds in order (a) to test the 
compatibility of the easily oxidized CrO(C0)3 group with the 
oxidizing agent2 and (b) to use the steric effect of the Cr(C0)3 
tripod to achieve diastereoselectivity in the reaction.3 1-Tet- 
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Scheme 1. Reagentslconditions: i, PhI(OAc)*, KOH, MeOH; ii, 
sunlight , air. 

ralone, indan-1-one, and acetophenone were converted into 
their +tricarbonylchromium(O) complexes (1), (2), and (3), 
respectively, by treatment with Cr(C0)6 in diglyme, and these 
complexes were converted in each case by P~I(OAC)~-KOH- 
MeOH into the single diastereoisorners (4), (5) ,  and (6), 
respectively (Scheme l).? The stereochemistry of complex (4) 
was established by X-ray crystallography (Figure 1). $ The C-2 
hydroxy group is found to be proximate to the Cr(C0)3 group. 

The overall stereochemical course may be understood in 
terms of initial addition of PhIX2 to the enolate anion at a 
position distal to Cr(C0)3§ to yield (A) (Scheme 2). Attack of 

t The n.m.r. spectra of the crude products showed only two OMe 
resonances in each case, e.g. at 6 3.20 and 3.46 for (4). The 
compounds were purified by recrystallization and the isolated yields 
were as follows: (4), 40%, m.p. 176-179 "C; (5), 60%, m.p. 
143-144 "C; (6), 40%, m.p. 96-98 "C. All compounds gave 
satisfactory microanalyses. 

f Crystal data for (4): triclinic, space group P i ,  a = 7.527(2), 
b = 9.250(3), c = 11.945(5) A, (11 = 106.60(3), p = 103.87(3), 
y = 103.65(2)", U = 731.2(4) A3, Z = 2, D, = 1.564 g ~ m - ~ .  Data 
were collected on a Picker FACS-1 automatic diffractometer modified 
by a Krisel Control update package. A total of 1694 unique reflections 
with F >3.0a(F) in the range 2.0 <20< 45.0" were used in the 
structure analysis. The data were corrected for absorption and 
secondary extinction. The structure was solved by direct methods and 
refined to R = 0.0601, R, = 0.0488 using 204 variable parameters 
(ACSHEL-X, G. Sheldrick, Programs for Crystal Structure Determi- 
nation, Cambridge, 1975). The phenyl carbon atoms were refined as 
part of a rigid hexagon. All hydrogen atoms were placed at calculated 
positions (C-H = 1.08 A) except the hydroxy hydrogen atom which 
was located in a difference Fourier syntheses. All non-hydrogen atoms 
were refined with anisotropic thermal parameters. Hydrogen atoms 
were divided into three groups and refined with three isotropic 
thermal parameters. The atomic co-ordinates for this work are 
available on request from the Director of the Cambridge Crystallo- 
graphic Data Centre, University Chemical Laboratory, Lensfield 
Road, Cambridge CB2 1EW. Any request should be accompanied by 
the full literature citation for this communication. 

0 The product of reaction of PhI(OAc), with KOH-MeOH is 
ultimately (PhIO), but the active reagent in the present case may be 
PhI(0H)OMe or PhI(OMe),. 
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Figure 1. Perspective view (ORTEP) of (4) with bond distances. H 
atoms are omitted. The Cr(C0)3 tripod does not eclipse the arene ring 
carbon atoms. Sighting down the Cr-Z axis (where Z is the centroid of 
the benzene ring) the torsional angles are -17.6 (3 ) ,  -17.0(3), and 
-17.7(3)". 
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Scheme 2 

MeO- at the carbonyl group and subsequent intramolecular 
reductive elimination of PhI, (A) -+ (B), occurs with inver- 
sion of configuration, thus placing the epoxide ring in (B) 
proximate to Cr(C0)3. Finally, the conversion (B) -+ (C) 
fixes the stereochemistry of the hydroxy group as proximate to 
Cr( CO), . 

Scheme 3. Reagentdconditions: i, Cr(CO),, diglyme; ii, sunlight, air. 

As a further test of the selectivity of hypervalent iodine as 
an oxidant in organometallic chemistry, a-hydroxy dimethyl 
acetal formation was carried out in the optically active series. 
The enantiomer of (1) with [a]D23 +810" (c, 0.35, CHC13)4 
was converted into (2R)-(4), [a]D24 -44" (c, 0.058, CHCl,), 
from which the free ligand was obtained by using sunlight in 
air5 to yield (2R)-(7), -40" (c, 0.096, CHC13) (Scheme 

The achiral 1-tetralone becomes chiral upon complexation 
and from a knowledge of the absolute configuration of the 
complex (+)-(1) the absolute configuration at C-2 as (2R) in 
(-)-(4) and (2R) in (-)-(7) is established. 
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