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Fig. 2. Représentation stéréoscopique des chaines de molécules
C,,H¢O, suivant b. Les liaisons hydrogéne sont représentées par
des traits interrompus.

tivement identiques et de 3,39 A; ce qui est compa-
rable aux valeurs trouvées pour le psoraléne
(C11HeO5) de 3,41 A (Bideau, Bravic & Desvergne,
1979) et pour d’autres coumarines substituées (Shi-
mizu, Kashino & Haisa, 1975).

Les distances OH:--O sont de 2,719 et de 2,736 A.
De méme que dans le cas de la coumarine, C,HO,
(Gavuzzo & Mazza, 1974), c’est ’atome d’oxygéne
du groupement carboxyle qui contribue le plus a la
cohésion cristalline.
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HYDROXY-4 (7H)-FURO[3,2-g][I1IBENZOPYRANNONE-7

L’auteur remercie Messieurs A. Valla et M.
Giraud du Laboratoire de Chimie Appliquée aux
Corps Organisés du Muséum National d’Histoire
Naturelle de lui avoir proposé I'étude de cette mo-
lécule et fourni les cristaux.
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Abstract. C,oH,,O5, M, =296-37, monoclinic, P2,/c,
a=9983(2), b=17076 (4), c=9-575(Q) A, B=
99-95(2)°, V=16077(6) A3, Z=4, D.,=
122 Mgm 3, ACu Ka) = 1-5418 A, u=
0-576 mm~"!, F(000) =632, room temperature, R =
0-056 for 2367 unique reflections [I/> 30(l)]. The
pyranoid ring has a chair conformation distorted
towards a half chair.

Introduction. As a part of studies on the conforma-
tion of sugars with one sp*-hybridized C atom in the
pyranoid ring by X-ray diffraction methods, several

0108-2701/91/102146-03$03.00

pyranosides with the C,.atom in a vicinal position
to the anomeric center of the pyranoid ring have
been investigated (Palmer & Palmer, 1976; Smiatacz,
Myszka & Ciunik, 1988; Ciunik, Paulsen, Luger,
Smiatacz & Myszka, 1989). The main aim of this
work was the determination of the conformation of
the pyranoid ring in the absence of the OAc and/or
NHACc side groups in positions 3 and 4 of the ring.

Experimental. The title compound was prepared and
crystallized as previously reported (Georgiadis,
Haroutounian & Bailar, 1988). Crystal dimensions

© 1991 International Union of Crystallography
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Table 1. Final positional and thermal parameters
(< 10* with e.s.d.’s in parentheses

U = (113)2,2,U;;a*a*a; a;.

X y z Ueq(Az)
o) 2034 (2) 6104 (1) 7166 (2) 671 (4)
0(2) 714 (2) 7458 (1) 5357 (2) 853 (5)
0(3) 2614 (2) 4667 (1) 933 (2) 642 (4)
c(l) 3462 (3) 7166 (2) 5809 (4) 807 (8)
C(2) 2458 (2) 6498 (1) 5853 (2) 531 4)
C(3) 1013 (2) 6825 (1) 5835 (2) 546 (4)
C@) 52(3) 6306 (2) 6424 (4) 795 (7)
C(5) 706 (4) 5951 (2) 7817 (4) 875 (8)
C(6) 2006 (3) 5551 (2) 7628 (3) 788 (7)
C(7) 2433 (2) 5963 (1) 4572 (2) 482 (4)
c@®) 1783 (2) 6194 (1) 3232 (2) 572 (5)
C(9) 1855 (2) 5749 (1) 2049 (2) 603 (5)
C(10) 2584 (2) 5054 (1) 2175 (2) 518 (4)
ca1n 3227 (2) 4807 (1) 3498 (2) 541 (4)
C(12) 3150 (2) 5266 (1) 4681 (2) 533 (4)
C(13) 3418 (3) 3968 (1) 975 (3) 652 (6)
C(14) 3352 (2) 3710 (1) -523 (2) 548 (5)
c(15) 4435 (2) 3856 (1) -1229 3) 610 (5)
C(16) 4375 (3) 3640 (1) —2614 (3) 652 (6)
C(17) 3240 (3) 3271 (1) —3339(3) 685 (6)
C(18) 2156 (3) 3119 2) ~2658 (3) 748 (6)
C(19) 2212 (2) 3340 (1) —1260 (3) 669 (6)

Fig. 1. ORTEP drawing of the molecule with crystallographic
numbering scheme. The ellipsoids correspond to 30% probabil-
ity contours of atomic displacement.

0-2 x 0-2 x 0-3 mm; space group determined from
oscillation and Weissenberg photographs (D,, was
not measured), room temperature, Kuma KM4
k-axis computer-controlled four-circle diffractom-
eter, graphite-monochromated Cu Ka radiation.
Unit-cell dimensions from least-squares refinement
of the setting angles of 25 reflections (30 =< 26 < 45°).
26 range 4-150°, w26 scan method, h —12-12,
k0-21, [0-11, variable scan width dw=(1-6 +
0-35tan#)° and scan rate 1-2-6°min~!. Data were
corrected for Lorentz and polarization effects, but
not for absorption. Three check reflections [intensity
variation less than 3o0(/)]. Of the 3738 measured
reflections (3071 unique, R;, = 0:021), 2367 reflec-
tions with F > 60(F) were used in the analysis. The
structure was solved by direct methods and subjected
to full-matrix anisotropic least-squares refinement on
F. H atoms were indentified in difference syntheses
and refined freely with isotropic temperature factors.
The final R value was 0-056, with wR = 0-070. The
weighting scheme was w™'= o*(F) + 0-004F2. 280
parameters (including isotropic secondary-extinction
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Table 2. Bond lengths (A), valence and selected
torsion angles (°) with e.s.d.’s in parentheses

O(1)—C(2) 14433 (3) C(1—C(12) 1-383 (3)
O(1)—C(6) 1-445 (4) C(8)—C(9) 1:376 (3)
0(2)—C(3) 1-191 (2) C(9)—C(10) 1-386 (2)
0(3)—C(10) 1-365 (3) C(10—C(11) 1-383 (3)
O(3)—C(13) 1435 (3) C(11)—C(12) 1-390 (3)
C(1—C(2) 1524 (4) C(13)—C(14) 1-491 (4)
C(2—C(3) 1-544 (3) C(14)y—C(15) 1-:393 (3)
C(2y—C(7) 1-526 (3) C(14y—C(19) 1-384 (3)
C(3—C4) 1-487 (4) C(15—C(16) 1368 (4)
C(4—C(5) 1-:507 (5) C(16y—C(17) 1-:375 (4)
C(5—C(6) 1-505 (5) C(17—C(18) 1-381 (5)
C(71—C(8) 1:391 (3) C(18)—C(19) 1383 (4)
C(2)—0(1)—C(6) 1163 (2) C(7)—C(8)—C(9) 1214 (2)
C(10y—0(3)—C(13) 1183 (2) C(8)—C(9)—C(10) 1202 (2)
o) —CQ)y—C(1) 104-8 (2) O(3)—C(10)—C(9) 1154 (2)
O(1)—C(2—C(3) 110:3 (2) O(3)—C(10)—C(11) 1250 (2)
O(H)—C(2—C(D 112:4 (2) C(O—C(10)y—C(11) 119-6 (2)
C(1)—C(2y—C(3) 110-3 (2) C(10)—C(11)—C(12) 119-5 (2)
C(1)—CQ2)—C(7) 1102 (2) C(N—C(12)—C(11) 1216 (2)
C(3—C@)—C(7) 108-8 (2) O(3—C(13)—C(14) 1067 (2)
0(2)—C(3)—C(2) 120-3 (2) C(13)—C(14)—C(15) 120-3 (2)
0(2—C(3)—C(4) 123-5 (2) C(13)—C(14)—C(19) 121-4 (2)
C2—C(3)—C4) 116:3 (2) C(15—C(14—C(19) 1182 (2)
C(3)y—C(4)—C(5) 111-5 (3) C(14—C(15—C(16) 121-0 (2)
C(4—C(5—C(6) 109-1 (3) C(15—C(16)—C(17) 120-5 (2)
O(1)—C(6—C(5) 110-6 (3) C(16y—C(17—C(18) 119-5(3)
C(2—C(7)—C(8) 120-8 (2) C(17—C(18)—C(19) 120-1 (3)
CQ2y—C(7—C(12) 121-2 (2) C(14y—C(19)—C(18) 1207 (2)
C(8)—C(7)—C(12) 117-8 (2)

O(1)—C(2)—C(3—0(2) 1390 2)  O(1)—C(2)—C(3)—C(4) - 416 (3)
O(1)—C(2—C(1—C(12) -1703)  O(1)—C(6)—C(5)—C(4) 59-7 (3)
0(2—C(3y—C(2)—C() 23-7(3)  OQ)—C(3)—C(4)—C(5) - 1345 (3)
0(3)—C(13)—C(14)—C(19)  -76:5(3)  C(1)—C(2—O(1)—C(6) 1669 (2)
C(1—CQ)—C(3)—C(4) -1569(2)  C(1)—C(2—C(7)—C(8) -749(2)
C(2)—O(1)y—C(6)—C(5) ~59:5(3)  C(2)—C(3)—C(4)—C(5) 461 (3)
C(2—C(7—C(8—C(9) 1742(2)  C(3)—C(2)—0(1)—C(6) 481 (2)
C(3)—CQ)—C(7)—C(8) 46:1(2)  C(3)—C(4)—C(5)—C(6) -53.7(4)
C(6)—O(1)—C(Q)—C(7) -735(2)  C(10—O3)—C(13)—C(14) -1756 (2)
C(11y—C(10—0(3)—C(13) -29(3)

parameter x = 0-006); max. 4/ 0-039; min. and
max. 4p —0-25 and 0-17 e A3, respectively. The
final atomic parameters are given in Table 1.* All
computations were performed using SHELXS86
(Sheldrick, 1986), SHELX76 (Sheldrick, 1976),
ORTEP (Johnson, 1971) and PUCK2 (Luger &
Biilow, 1983). Scattering factors were those in
SHELX76.

Discussion. The molecular scheme and the overall
conformation are shown in Fig. 1 Coordinates given
in Table 1 correspond to the S enantiomer. Table 2
lists bond distances and angles, and selected torsion
angles.

The pyranoid ring has the 2Cs chair conformation.
The Cremer & Pople (1975) ring-puckering param-
eters [0 =0-519(3) A, 6=167-1 (3) and ¢ =91 (1)°]

* Lists of structure factors, anisotropic temperature factors,
H-atom parameters, interatomic distances and valence angles have
been deposited with the British Library Document Supply Centre
as Supplementary Publication No. SUP 54122 (30 pp.). Copies
may be obtained through The Technical Editor, International
Union of Crystallography, 5 Abbey Square, Chester CHI 2HU,
England.
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indicate some distortion towards the *Hg half chair
with O(1)—C(6)—C(5—C(4) and O(1)—C(2)—
C(3—C(4) torsion angles 59-7 (3) and —41-6 (3)°,
respectively. Similar deformations were observed in
carbohydrates with the sp®-hybridized C atom in
position 2 of the pyranoid ring. The distortion in the
title compound corresponds to a small deformation
of the chair conformation (Ciunik, Szweda &
Smiatacz, 1991).

The benzyloxyphenyl group is an axial substitutent
(2a) of the pyranoid ring and the O(1)—C(2)—
C(7)—C(12) torsion angle is —17-0 (3)°. In conse-
quence the pyranoid and the aromatic rings are
almost perpendicular to each other. The benzyloxy-
phenyl substituent has the extended antiperiplanar
conformation with C(10)—O(3)—C(13)—C(14) and
C(11)—C(10)—O(3)—C(13) torsion angles of
—175:6 (2) and —29 (3)°, respectively. Both aro-
matic rings are mutually twisted. All bond lengths
and valence angles have normal values.
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Abstract. 2C14H13N2.C6H2C1204.2H20, Mr =
673-64, triclinic, PT, Z=1, A(Mo Ka)=0-71073 4,
p=25cm™!, F000)=356. Cell dimensions at
150 K: a=9-3051 (7), b=9-3261 (4), c=
9-5779 8) A, a = 104-604 (5), B =98-486(6), y=
92-913 (5)°, ¥=1792-1(1) A3, D,=1412gcm™3, R
=0-040 for 3343 reflections with I=2-5¢(]). At
295 K: a=9420(3), b=9444 (3), c=9626 3) A, a
=104-84(4), B=9784(4), y=926614)°, V=
8171 (5) A3, D,=1-369 gcm ™3, R=0-036 for 2426
reflections with I = 3-00(7). The structure consists of

* 2,5-Dichloro-3,6-dihydroxy-p-benzoquinone.
0108-2701/91/102148-04%03.00

centrosymmetric doubly ionized chloranilic acid
anions and protonated bis(dimethylamino)naphtha-
lene cations. The water molecules act as cohesive
elements by connecting the anions through hydrogen
bonds to form endless chains which run in the a
direction. The channels formed by these chains
accommodate pairs of centrosymmetrically related
cations. The intramolecular NHN™ hydrogen bonds
in the cation with distances of 2-589 (3) (at 295 K)
and 2-588 (2) A (at 150 K) are asymmetric and non-
linear. The asymmetry, which is caused by the inter-
action with the chloranilate anion, increases on
cooling.
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