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The crystal structure of the title compound, (ÿ)-(4R,5R,40 0R,-

500R)-4,5,400,500-tetramethyldispiro[1,3-dioxalane-2,10(20H)-

acenaphthylene-20,200-1,3-dioxalane], C20H22O4, contains

molecules separated by normal van der Waals distances.

The dioxacyclopentane rings adopt envelope conforma-

tions and the naphthalene moiety is essentially planar

while the two C atoms bonded to it lie 0.122 (8) and

0.105 (8) AÊ on opposite sides from its mean plane.

Comment

Naphthalene±Cr(CO)3 can be used to transfer Cr(CO)3 to

monoarenes (KuÈ ndig & Timms, 1977). In cases where the

monoarene is prochiral, the use of a homochiral naphthalene±

Cr(CO)3 complex might be expected (depending on the actual

mechanism of this transfer; Traylor et al., 1989; Howell et al.,

1991) to result in some enantioselectivity in the product

monoarene complex. To simplify the number of possible

Cr(CO)3 isomers of a chiral naphthalene and to maximize the

chiral environment for subsequent Cr(CO)3 transfer, it was

desirable to use C2 axially symmetric chiral naphthalenes in

this work. One potential candidate was the bis-acetal (III)

(Simion, 1996). Acenaphthoquinone (I) was reacted with diol

(II) to produce the bis-ketal (III). The X-ray crystal structure

determination of (III) was undertaken for two reasons: (i) to

verify that the bis-acetal (III) was actually formed; the bis-1,4-

dioxane structure (IV) was also possible and NMR spectro-

scopy was not de®nitive in distinguishing (III) and (IV), and

(ii) to determine the detailed conformation of (III) with

regard to the steric differentiation between the two naphtha-

lene faces.
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The structure of (III) is composed of molecules (Fig. 1)

separated by normal van der Waals distances. The dioxa-

cyclopentane rings adopt C13- and C17-envelope conforma-

tions, with C13 and C17 0.543 (9) and 0.550 (10) AÊ ,

respectively, out of the planes formed by the remaining ring

atoms. The naphthalene moiety in the acenaphthene ring is

essentially planar, while the two C atoms bonded to it lie

0.122 (8) and 0.105 (8) AÊ on opposite sides from its mean

plane. The molecular dimensions are as expected.

Experimental

Acenaphthoquinone, (I), was re¯uxed (Dean±Stark trap) with 9

equivalents of (ÿ)-(2R,3R)-butane-2,3-diol, (II), in toluene solvent

(cat. p-toluenesulfonic acid) for 17 d, leading to (III), a bis-ketal

product, which was puri®ed by ¯ash chromatography (SiO2, 1:1

benzene±ethyl acetate), 80% yield, m.p. 478±479 K (from benzene±

hexane), [�]D
23 = ÿ23.8� (c = 0.075, CHCl3). GCÐMS analysis of the

crude material also showed the presence of a minor isomer.

Crystal data

C20H22O4

Mr = 326.38
Orthorhombic, P212121

a = 9.799 (3) AÊ

b = 19.331 (5) AÊ

c = 9.054 (3) AÊ

V = 1715.0 (9) AÊ 3

Z = 4
Dx = 1.264 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 10.0±15.0�

� = 0.09 mmÿ1

T = 200 (2) K
Prismatic, colourless
0.50 � 0.21 � 0.13 mm

Data collection

Rigaku AFC-6S diffractometer
!/2� scans
1758 measured re¯ections
1758 independent re¯ections
831 re¯ections with I > 2�(I)
�max = 25.0�

h = 0! 11
k = 0! 23
l = 0! 10
3 standard re¯ections

every 200 re¯ections
intensity decay: <0.5%

Re®nement

Re®nement on F 2

R(F ) = 0.040
wR(F 2) = 0.167
S = 1.00
1758 re¯ections
218 parameters
H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0835P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.22 e AÊ ÿ3

��min = ÿ0.24 e AÊ ÿ3

Extinction correction: SHELXL
Extinction coef®cient: 0.013 (3)
Absolute structure: (Flack, 1983)
Flack parameter = ÿ1 (4)

All the H atoms were located from difference maps and were

included at geometrically idealized positions, with CÐH = 0.95±

1.00 AÊ , in a riding mode with isotropic displacement parameters 1.2

(non-methyl) and 1.5 (methyl) times the displacement parameters of

the atoms to which they were attached. An absolute con®guration

was not established in this analysis since the absolute con®guration of

the starting material was already known.

Data collection: MSC/AFC Diffractometer Control Software

(Molecular Structure Corporation, 1988); cell re®nement: MSC/AFC

Diffractometer Control Software; data reduction: TEXSAN (Mole-

cular Structure Corporation, 1994); program(s) used to solve struc-

ture: SAPI91 (Fan, 1991); program(s) used to re®ne structure:

SHELXS97 (Sheldrick, 1997); molecular graphics: TEXSAN; soft-

ware used to prepare material for publication: SHELXL97 (Shel-

drick, 1997).

The authors thank the Natural Sciences and Engineering

Research Council, Canada, for providing the diffractometer
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Figure 1
ORTEPII (Johnson, 1976) drawing of (III). Displacement ellipsoids have
been plotted at the 50% probability level.
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