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Structure of (+)-(25,35,55)-3-Hydroxy-5-isopropenyl-2-methylcyclohexanone
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Abstract. C,(H,s0,, M,=168-24, orthorhombic,
P2.2;2;, a=6407(1), b»=8954(1), c=
16865()A, U=9675Q)A*>, Z=4, D=

1:1155 gem ™3, A(Mo Ka) = 071073 A, o =0-7cm ™!,
F(000) = 368, T=295K, R=0-048 for 1769 reflec-
tions with 7= 2-50(I). The cyclohexanone ring has a
chair conformation with the isopropenyl and methyl
groups in equatorial and the hydroxyl group in axial
positions. The molecules are hydrogen bonded into
infinite chains running in the a direction.

Introduction. The title compound was synthesized as
part of the study on the stereochemical outcome of
the selective reduction of «,B-epoxyketones with re-
ducing agents. The structure of the product was
characterized initially with conventional spectro-
scopic techniques. However, neither NMR nor IR
results appeared to be unambiguous with respect to
the stereochemistry of the 2-methyl substituent. An
X-ray study was undertaken to establish the confor-
mational details of the six-membered ring and its
substituents as a basis for future research.

Experimental. Crystals were obtained by recrystal-
lization from purified n-hexane. X-ray data for a
plate-shaped colourless crystal (0-14 x 0-65 x
0-75 mm), glued on top of a glass fibre, were col-
lected on an Enraf-Nonius CAD-4F diffractometer
using Zr-filtered Mo Ke radiation. Lattice param-
eters and their estimated standard deviations were
derived from the setting angles of 25 SET4 (de Boer
& Duisenberg, 1984) reflections (8:6 < 8 < 13-5°).
The space group was determined from the observed
systematic absences as P2,2,2,. A total of 4725
reflections {0 <27-5°, w/26 scan; Aw={0-55+
0-35tan(9)]°; —8<h <8, 0<k<l1l, —21</<2l}
were scanned. Two reference reflections (223, 223)
showed a small linear decay of 3% during the
25h of X-ray exposure time. The intensities were
corrected for Lp and the small decay but not for

0108-2701/90/040630-02$03.00

absorption, and merged (R, = 0-02) into a set of
2220 unique reflections. Variance o*() was calcu-
lated based on counting statistics plus a term (PI)?,
where P (= 0-01) is the instability constant as derived
from the excess variance in the reference reflections
(McCandlish, Stout & Andrews, 1975). The 1769
reflections with 7> 2-5o(]) were used in the subse-
quent analysis. The structure was solved by direct
methods (SHELXS86; Sheldrick, 1986). Refinement
was carried out by full-matrix least-squares tech-
niques on F with SHELX76 (Sheldrick, 1976) on a
MicroVAX-II. All non-hydrogen atoms were refined
with anisotropic thermal parameters. Hydrogen
atoms, except for those on the methyl group, could
be located from a difference Fourier map, and their
positions refined. Methyl hydrogen atoms were
refined with fixed geometry with respect to their
carrier atom. Two separate isotropic thermal param-
eters were used for the two groups of hydrogen
atoms. Convergence was reached at R = 0-048 (wR =
0:065), w™! = ¢}(F) + 0-0016F2, 1769 reflections, 153
parameters, S = 0-34; (4/0)pa = 0076, 0-41 > 4p >
—0-27 ¢ A™3. Residual peaks near the methyl group
C(10) indicate some rotational disorder of the hydro-
gen atoms. Atomic coordinates and equivalent iso-
tropic thermal parameters are given in Table 1.*
Scattering factors of Cromer & Mann (1968) were
used. Geometrical calculations and illustrations were
performed with the programs PLATON and
PLUTON of the EUCLID package (Spek, 1982).

Discussion. Fig. 1 shows the molecule with atom
numbering. Bond lengths and angles have been

* Lists of structure factors, anisotropic thermal parameters,
hydrogen-atom parameters and bond distances and angles involv-
ing hydrogen atoms have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
52457 (18 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CHI 2HU, England.
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Table 1. Final coordinates and equivalent isotropic
thermal parameters of the non-hydrogen atoms, with
their e.s.d.’s in parentheses

U:q = ilziZ;UUa,*a,*ai.a,.

X y 4 Ueq(Az)
o(1) 0-7164 (2) 0-3773 (2) 0-2739 (1) 0-0541 (5)
0(2) 1-2833 (3) 0-3373 (2) 0-2305 (1) 0-0500 (5)
C(1) 0-8405 (3) 0-4503 (2) 0-2346 (1) 0-0409 (6)
C2) 1-0305 (3) 0-5227 (3) 0-2706 (1) 00441 (6)
C@3) 1:2266 (3) 0-4915 (2) 0-2201 (1) 0-0459 (6)
C4) 1-1918 (3) 0-5257 (3) 0-1332 (1) 0-0476 (7)
C(5) 1-0068 (3) 0-4374 (3) 0-0994 (1) 0-0440 (6)
C(6) 0-8092 (3) 04751 (3) 0-1469 (1) 00491 (7)
(& @) 1-0584 (4) 0-4868 (4) 0-3572 (2) 0-0633 (9)
C(8) 09704 (3) 04613 (3) 0-0118 (1) 0-0521 (7)
C) 0-9531 (5) 0-3431 (4) - 00370 (2) 0-067 (1)
C(10) 0-9535 (6) 0-6159 (4) —-00173 (2) 0078 (1)

Fig. 1. View of the molecule with atom numbering.

assembled in Table 2. The cyclohexanone ring
exhibits a chair conformation (Boeyens, 1978) with
puckering parameters Q =0-543 (2) A, =79 (2)
and ¢ =205(2)° (Cremer & Pople, 1975). The
methyl group assumes an equatorial position,
making an angle of 71-1 (2)° with the normal to the
Cremer & Pople plane. The molecules are linked via
a hydrogen bond [O(Q2)—H(1)--O(1), with O(2)-
O(1) =2-892 (2), O(2)y—H(1)=10-74(3), H(1)--O(1)
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Table 2. Bond lengths (A) and bond angles (°)

o1y —Cc() 1224 (3) C3—C@) 1:514 (3)
0(2—C(3) 1-438 (2) Cy—C(5) 1-535 (3)
C(1)y—C(2) 1-507 (3) C(5—C(6) 1-536 (3)
C(1)—C(6) 1-508 (3) C(5—C(8) 1-512 (3)
C(2)—C3) 1-543 (3) C(8—C(9) 1:345 (4)
C(2)—C(7) 1-506 (4) C(8)—C(10) 1-472 (4)
O(1)—C(1)—C(2) 122:4 (2) C(3)—C@d)—C(5) 117 2)
O(1)—C(1)—C(6) 121-5 (2) C(4—C(5—C(6) 109-3 (2)
C(2)—C(1)—C(6) 116:0 (2) C(4)—C(5—C(8) 1142 (2)
C(1)y—C(2)—C(3) 1110 (2) C(6—C(5—C(8) 1106 (2)
C(1)y—C)—C(7) 1132 (2) C(1)—C(6)—C(5) 1117 (2)
C3y—CQ)—C(7) 113-5 2) C(5—C(8)—C(9) 1200 (3)
0(2—C3—CQ) 108-2 (2) C(5—C@8)y—C(10) 1180 (2)
0(2—C(3—C(4) 110-4 (2) C(O—CEy—C(10) 1220 (2)
C(2)—C(3)—C(4) 112:2 (2)

= 2200 (3) A and O(2)—H(1)--O(1) = 156 (3)°] into
an infinite chain running in the g-axis direction.
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Research (SON) with financial aid from the Nether-
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Research (ZWO).
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Structure of a-D-Mannosido-naphtho-18-crown-6:* A Potent Host for Chiral
Recognition
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Abstract. (Methyl 2,3-dideoxy-4,6-O-isopropylidene-
mannopyranosido)-naphtho-18-crown-6, CyH330,

* JUPAC name: methyl 4,6-O-isopropylidene-2,3-0-{2,3-naph-
thylenebis(oxyethyleneoxyethylene)} mannopyranoside.
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M, = 5346, monoclinic P2,, a=11-606(2), b=
8-126 (4), ¢=14977(2Q) A, B=10238()°, V=
1379 (2) A%, Z=2, D, = 1287 gcm™*, A(Mo Ka) =
071073 A, w=0909cm™' ~ F000)=572, T=
298 K, final R =0-035 for 2108 reflections. In its
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