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Abstract. M, = 234.3, orthorhombic,
9.245 (1), b= 10-907 (2),
2451.3 (9) A3, Z =38, D,=1.27Mgm™3,
MCuKa)=1-5424 A, u4=0.72mm"!, F(000) =
1008, T'=298 K. Final R=0-045 for 753 unique
observed reflections. The compound was obtained by
photochemical cyclization of 1-phenyl-3-[(tetrahydro-
2-pyranyl)oxyl-1-propanone. The compound appears
as a Z isomer concerning the hydroxyl group and the
6-oxa atom with respect to the tetrahydrofuranic ring.
The tetrahydropyranic ring remains chair-shaped and
the 1-oxa atom is in the axial position.

Pbca, a=
c=24.310Q)A, V=

Introduction. It is known that photochemical ir-
radiation of ketoacetals may often give hydroxy-
spiroacetal isomers with good vyields (Bernasconi,
Cottier & Descotes, 1977; Rémy, Cottier & Descotes,
1979,1980,1982; Cottier & Descotes, 1977,1981). So,
the photochemical cyclization of 1-phenyl-3-
[(tetrahydro-2-pyranyl)oxyl-1-propanone leads to the
two isomers of the title compound (Fig. 1) with
Z/E = 0.54 (Bron, 1982). IR, 'H NMR and *C NMR
spectra have not allowed elucidation of Z or E
isomerization with respect to the tetrahydrofuranic ring
because of the influence of the phenyl group. So, the

0108-2701/83/081062-02801.50

! Ph
W/\(Ph —ho, %

Fig. 1. Reaction scheme.

X-ray crystal-structure determination of one of these
isomers was performed.

Experimental. Crystal (petroleum ether) 0-08 x 0-25 x
0-50 mm, Nonius CAD-4 diffractometer, w—4/38 scan,
2 < 26< 146°. 25 reflections used for refining lattice
paramcters. 2447 reflections (0 <h <11, 0 <k <13,
0< 1< 30),753 observed [I> 1-250(1) and I> 1-3 x
Tyackgronal: Lp correction, absorption ignored. Sys-
tematic absences: 0k/ for k odd, 40! for / odd and AkO
for A odd. Intensity variation of standard reflection 111
within 3.4%. Direct-methods program MULTAN
(Germain, Main & Woolfson, 1970). H from AF map,
isotropic, with B equal to B, of bound C or O atom.
Final least-squares full-matrix anisotropic F refinement
involved all x, y, z, and f; of C and O atoms. Final
R =0-045, wR=0-055, S=1-44; w=(a+
bIF,1)% f; from International Tables for X-ray
Crystallography (1974).
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Discussion. The refined atomic coordinates and B,
parameters are listed in Table 1, and the main
intramolecular bond distances and angles in Table 2.*
The perspective view of the molecule (Fig. 2) was
drawn with ORTEP (Johnson, 1965).

The tetrahydropyranic ring is in the chair confor-
mation, the calculated least-squares mean plane of
which is reported in Table 3. The tetrahydrofuranic ring
is not planar; the best least-squares mean plane (Table
3) shows the spirocarbon C(1) out of the plane of the
four other atoms in the same way as in some previously
studied similar compounds (Rémy, Cottier, Descotes,

* Lists of structure factors, anisotropic thermal parameters and
H-atom coordinates have been deposited with the British Library
Lending Division as Supplementary Publication No. SUP 38496
(15 pp.). Copies may be obtained through The Executive Secretary,
International Union of Crystallography, 5 Abbey Square, Chester
CHI1 2HU, England.

Table 1. Fractional atomic coordinates and equivalent
isotropic thermal parameters for the non-H atoms with
e.s.d.’s in parentheses

Beq=1%2,2,;6,.a;

x y z Beq (AY
o(l1) 0-8055 (4) 0-2233 (3) 0-0857 (1) 5.3(2)
0(2) 0-8193 (3) 0-0330 (2) 0-1270 (1) 4.0 (2)
0(3) 0-5690 (4) 0-2814 (3) 0-1388 (2) 5.8 (2)
C(1) 0-7246 (5) 0-1181 (4) 0-1019 (2) 3.7(2)
C(2) 0-6516 (6) 0-0593 (5) 0-0537 (2) 4.7 (3)
C(@3) 0.-7565 (7) 0-0338 (6) 0-0072 (2) 6-3 (4)
C) 0-8383(7) 0-1486(7) —0-0079 (3) 7-2(5)
C(5) 0-9093 (7) 0-1977 (5) 0-0427 (3) 6-3(4)
C(6) 0-6289 (5) 0-1639 (4) 0-1495 (2) 3.9(3)
C(7) 0-7375 (6) 0-1663 (5) 0-1976 (2) 5.4 (4)
C(8) 0-8596 (6) 0.0808 (6) 0-1791 (2) 5.6 (3)
C9) 0.5027 (5) 0-0781 (4) 0-1601 (2) 3.9(3)
C(10) 0-3679 (5) 0-1021 (5) 0-1389(2) 5.1(4)
C(11) 0-2537(7) 0-0188 (7) 0.1468 (2) 6:8 (3)
C(12) 0.2798 (9) —0-0894 (7) 0-1764 (3) 7.5(4)
C(13) 0-4113(8) —0-1119(5) 0-1964 (3) 7.4 (4)
Cc(14) 0.5249 (6) —0-0304 (4) 0-1888 (2) 5.7(3)

Table 2. Main intramolecular bond lengths (A) and

bond angles (°)

C(1)-0(1) 1425 (4) C(8)-0(2) 1420 (6)
C(3)-C(2) 1.515(7) C(10)-C(9) 1-374 (7)
C(5)-C4) 1-493 (9) C(13)-C(12) 1-333(9)
C(7)-C(6) 1542 (7) C(2)-C(1) 1.496 (6)
C(9)—C(6) 1.518 (6) C(5)-0(1) 1.446 (7)
Cc(12)-C(11) 1-403 (9) c(6)-C(1) 1.540 (6)
C(14)-C(13) 1-388 (8) C(8)-C(7) 1-532 (8)
C(1)-0(2) 1.415 (5) C(11)=C(10) 1.407 (8)
C(4)-C(3) 1.508 (9) C(14)—C(9) 1.389 (6)
C(6)-0(3) 1.420 (5)

C(1)-0(1)—C(5) 1131 (3) C(1)-0(2)-C(8) 107-9 (3)
0(1)-C(1)-0(2) 108-8 (4) 0(1)-C(1)-C(2) 111-5 (4)
O(1)-C(1)-C(6) 104-3 (3) 0(2)-C(1)-C(2) 109-6 (3)
0(2)—C(1)~C(6) 1041 (3) C(2)-C(1)—C(6) 118-0 (4)
C(1)-C(2)—C(3) 112-0(5) C(2)-C(3)-C(4) 110-5 (5)
C(3)-C(4)—C(5) 108-5 (5) C(4)-C(5)-0(1) 111.9 (5)
C(1)-C(6)-0(3) 112.3 (4) C(1)—-C(6)-C(7) 101-7 (4)
C(1)-C(6)-C(9) 111-6 (4) 0(3)-C(6)-C(7) 112:2 (4)
0(3)-C(6)—C(9) 106-8 (4) C(7)—C(6)-C(9) 1125 (4)
C(6)-C(7)~C(8) 104-3 (4) 0(2)-C(8)-C(7) 107-0 (4)
C(6)—C(9)—-C(10)  121.0(4) C(6)-C(9)—C(14)  119-8 (4)
C(10)=C(9)—C(14)  119-0(5) C(9)-C10)—C(11)  120.4 (5)
C10)=C(11)=C(12) 119-0 (6) CUIH=C(12)=C(13) 119-9 (6)
C(12)-C(13)=C(14)  121-6 (6) C(13)-C(14)-C(9)  120-0 (6)
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Table 3. Distances (A) to least-squares mean planes

Plane [O(1), C(1), C(2), C(3), C(4), C(5)]
—6-052x + 7-368y — 8:252z + 4-157=0

Oo(l) 0-220 (3) C(1) —0-199 4) C(Q2) 0-207 (5)
C(3) —0231(7) C@)  0244(7) C(5) —0-241(6)
0(2) -1.606(3) C(6)  0-325(4)

Plane [0(2), C(6), C(7), C(8)]

4.388x + 8-321y — 10-673z — 2.521 = 0

0(2) —0-007(3) C(6)  0-007 (4)

c(’ —0-010(6) C(8)  0-011(6)

c()  0553(4) 0Q) 1.956(3) O(3)  0-836(3)
C@2)  0258(5) C(9) —1.375(4)

Fig. 2. 25% probability thermal ellipsoids for the C and O atoms.
(H atoms are arbitrarily scaled.)

Faure, Loiseleur & Thomas-David, 1980). The dihedral
angle between the two main rings is 70-0°, and between
the phenyl ring and the tetrahydrofuranic ring is 83-1°.
We may note that O(2) which was, before cyclization,
in the equatorial position, is now in the axial position.
The molecule of the chosen compound appears as a Z
isomer concerning the hydroxyl group and 6-oxa atom
positions with respect to the tetrahydrofuranic ring.
Hence the isomers Z and E show the same molecular
configuration as the compounds in which the phenyl
group is replaced by a methyl group (Bernasconi ef al.,
1977; Cottier & Descotes, 1981).
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