676

c(53)

Fig. 1. Perspective view of the molecule showing atomic nomen-
clature.

SHELX76 program. Table 1* lists the final atomic
coordinates and equivalent isotropic thermal param-
eters of non-H atoms. The numbering scheme and
molecular connectivity are given in the perspective
view of the molecule (Fig. 1). The bond lengths,
bond angles and selected torsion angles are listed in
Table 2.

Related literature. In 2,5-bis(4-nitrophenyl)-3,4-
diphenylthiophene (Meester, Maldar, Hosmane &
Chu, 1986) the dihedral angle between the phenyl
and thiophene rings is —72-0° and that between the
nitrophenyl and thiophene rings is 26:6°. The
dihedral angle between the phenyl and thiophene

* Lists of structure factors, anisotropic thermal parameters,
bond lengths and angles involving H atoms, additional torsion
angles, equations to selected least-squares planes, hydrogen bond-
ing geometry and H-atom parameters have been deposited with
the British Library Document Supply Centre as Supplementary
Publication No. SUP 53451 (16 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystallog-
raphy, 5 Abbey Square, Chester CH1 2HU, England.
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rings is 70-23° in 2-amino-3-ethoxycarbonyl-4-
phenylthiophene (Joseph, Kannan & Parthasarathi,
1990).

Biological activities of 2-aminothiophenes and
thieno[2,3-d]pyrimidine have attracted the attention
of medicinal chemists (Nakanishi, Imamura &
Maruyama, 1970; Wellings, 1972; Manhas, Sharma
& Amin, 1972). It is noteworthy that compounds
possessing the carboxamido moiety show a variety of
pharmacological effects (Kleeman & Engel, 1982).

The authors wish to thank Professor H. Manohar
and Mr K. Vyas, Department of IPC, Indian
Institute of Science, Bangalore, India, for assistance
in the computations and for useful discussions. This
work was supported by a grant from UGC, New
Delhi, India, under the Minor Research Project to
one of us (PSJ), which is gratefully acknowledged.
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Structure of 2-Hydroxy-2-phenyl-2-phthalidylacetophenone

By LUCIANA MALPEZZI
Dipartimento di Chimica, Politecnico di Milano, Piazza Leonardo da Vinci 32, 20133 Milano, Italy

(Received 17 March 1990; accepted T August 1990)

Abstract. Cp.H,O,, M, =344-4, triclinic, PT, a =
10684 (2), b=94551), c¢=9492()A, a=
10418 (2), B=90-02 (2), y=11036(2)°, V=
867-7(3) A%, Z=2, D,=1-318 Mgm™3, A(Cu Ka)
=1-5184 A, p=699cm™!, F000)=360, room

0108-2701/91/030676-03$03.00

temperature, R=0-056 for 2420 independent
observed refections. The two asymmetric centres at
C(1) and C(2) respectively determine the syn relative
configuration of the O(1) and O(2) atoms with a
torsion angle O(1)—C(1)—C(2)—0(2) of 60-8 (2)°.

© 1991 International Union of Crystallography
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Table 1. Atomic fractional coordinates (< 10%) for
non-H atoms and equivalent isotropic temperature

factors

x y z B(A?)
o) 57119 2) 1382 2) 4911 (1) 35(1)
o) 5358 (1) BI7Q) 7919 (1) 42(1)
003) 3640 (2) 660 (2) 5559 (2) 60(1)
o) 6495 (2) 5375 (2) 3888 (2) 69
() 6194 (2) 2798 (3) 5996 (2) 53(2)
Q) 5295 (2) 2785 2) 7269 (2) 45(1)
€G) 3838 (2) 1654 (3) 6693 (2) 45(2)
c(4) 2686 (2) 1727 (2) 7569 (2) 44(2)
c(5) 2844 (2) 2564 (3) 9016 (3) 49 (2)
C(6) 1718 (3) 2517 (3) 9769 (3) 61(2)
<) 453 (3) 1655 (4) 9085 (3) 75(2)
C(8) 291 (3) 837 (4) 7647 (4) 83 (2)
) 1399 (3) 856 (3) 6881 (3) 710
C(10) 5812 (2) 2148 (2) 8378 (2) 52(1)
cy 6232 (2) 3039 (3) 9809 (2) 50(2)
c(12) 6753 (2) 2459 (3) 10770 (3) 55(2)
c(13) 6892 (3) 1020 (3) 10332 3) 60(2)
C(14) 6472 (3) 143 () 8924 (3) 60 (2)
c(15) 5921 (2) 679 (3) 7953 (3) 54(2)
C(16) 6673 (3) 4721 (3) 4756 (3) 52 (2)
c(1?) 7861 (2) 5064 (3) 5122 3) 50 (2)
c(18) 9091 (3) 6297 (3) 5922 (3) 59(2)
€(19) 10063 (3) 6310 (3) 6854 (3) 69 (2)
C(20) 9855 (3) 5146 (4) 7568 (3) 70 (2)
cel 8623 (3) 3906 (3) 7356 (3) 63Q)
C(22) 7617 (2) 3907 (3) 6437 (2) 52(2)

Fig. 1. A perspective view of the molecule showing the atom-
numbering scheme.

The O(2) atom is trans to O(3) with a torsion angle
0(3)—C(3)—C(2)—0(2) of 141-7(2)°. The two
phenyl rings make a dihedral angle of 74-66 (8)° to
each other and dihedral angles of 61-58 (6) and
72-45(7)° with the phthalide-system plane. Intra-
and intermolecular hydrogen bonds are present.

Experimental. Colourless crystal, ca 0-3 x 0-2 x
0-2 mm, was obtained by slow evaporation from
methanol solution. Intensity data were collected on a
Philips PW1100 automatic diffractometer using
graphite-monochromated Cu Ka radiation and 6/26
scan technique. Cell parameters were determined by
least-squares refinement of 18 reflections with 18 < @
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Table 2. Bond lengths (A) and angles (°)

o(1)y—C(1) 1-448 (3) C(8)—C(O) 1-386 (4)
0(1)—C(16) 11363 (3) C(10—C(11) 1-390 (3)
0(2—C(Q) 1-406 (3) C(10)—C(15) 1:395 (3)
o(3)—C(3) 1:206 (3) C(1—C(12) 1:378 (4)
O(4)y—C(16) 1-195 (4) C(12—C(13) 1-383 (4)
C(1)—CQ) 1-544 (3) C(13)—C(14) 1:368 (3)
C(1)—C(22) 1-504 (3) C(14—C(15) 1:375 (4)
C(2)—CB) 1-556 (3) C(16)—C(17) 1-458 (4)
C(2)—C(10) 1-522 (4) C(1T—C(18) 1-396 (3)
C(3—C(4) 11497 (3) C(1T—C(22) 1-375 (4)
C4)—C(5) 1384 (3) C(18)—C(19) 1-359 (4)
C(4—C(9) 1395 (3) C(19)—C(20) 1:384 (5)
C(5—C(6) 1-392 (4) C(0—C21) 1-400 (3)
C6)—C(7) 1373 (4) CQ1—C(22) 1-384 (4)
C(1—C®) 11372 (4)

C(1)y—0(1)—C(16) 1108 (2) CQR—C(10—C(15) 1202 (2)
O(1)—C(1)—C(22) 1039 (2) CQRy—C(10—C(11) 1209 (2)
O(1)—C(1)—C(2) 109-5 (2) C(11)—C10—C(15) 1189 (2)
CQ—C(1)—C(22) 1133 (2) C(10—C(11)—C(12) 1196 (2)
0(2)—C@2)—C(1) 109-4 (2) C(1)—C(12)—C(13) 1213 (2)
C(1)—C2)—C(10) 1081 (2) C(12—C(13—C(14) 1190 (3)
C(1)—CR)y—C3) 1094 (2) C(13)—C(14y—C(15) 1209 (3)
0(2—C(2)—C(10) 1100 (2) C(10y—C(15—C(14) 1204 (2)
0(2)—C(2)—C(3) 1122 (2) Oy —C(16)—0W) 1216 (3)
C(3—C(2—C(10) 1076 (2) Oy —C(16)—C(17) 1301 (3)
0(3)—C(3)—C(2) 119:6 (2) O —C(16—C(17) 1083 (2)
C(2—C(3)—C(4) 1208 (2) C(16—C(1T—C(22) 1086 (2)
0(3)—C(3)—C(4) 119:5 (2) C(16—C(17—C(18) 1290 (2)
C(3—C(4)—C(9) 1171 (2) C(18)—CI7)—C(22) 1224 (3)
C(3)—C(4)y—C(5) 1234 (2) C(17—C(18—C(19) 1171 (3)
C(5—C(4)—C(9) 119:5 (2) C(18)—C(19)—C(20) 1218 (3)
C(4)—C(5y—C(6) 119:6 (2) C(19)—C(20)—C(21) 1208 (3)
C(5—C(6y—C(7) 120-6 (3) CQO)—CQIH—C(22) 1177 (3)
C(6)—C(7)—C(8) 120:0 (3) C(IT—C(@22)—C21) 1201 (3)
C(7)—C(8)—C(9) 120-4 (3) C(1)—C(22—C21) 1316 (2)
C(4)—C(9)—C(8) 1199 (3) C(—C(22—C(17) 1083 (2)

Table 3. Short non-bonded contacts (A,°)

Donor Acceptor

(D) (A4) DA H-4 D—H-4 Symmetry operations
0Q) 04) 2755 (3) 1-83 (3) 166 (2) —x+1, —y+1, ~z+1
0(2) o) 2843 (2) 254 (3) 99 (1) X, Yz

C(5) 0Q) 2:965 (3) 248 (2) 111 Q2) X,y z

c() 0O(3) 3307 (3) 244 (2) 166 (2) -x+1, -y, —z+1
C(15) 0@3) 3-359 (3) 2:58 (2) 140 (2) —x+1, -y, —z+1
C() 0o(3) 2730 (3) 246 (3) 98 (2) X, ¥,z

< 35°. A total of 2577 unique reflections, with —6 <
h=<6, —13<k=<13,0=<1<9, were collected up to
0 = 60°. 2420 reflections with 7=2a(l) were con-
sidered observed and retained for structure deter-
mination and refinement. Three standard reflections,
monitored every 90 min, showed no loss of intensity.

The structure was solved by direct methods using
MULTANSO (Main et al., 1980) and subsequent
difference Fourier methods. The refinement on F was
carried out by two full-matrix blocks with aniso-
tropic temperature factors for all non-H atoms using
SHELX76 (Sheldrick, 1976). All H atoms were
located from a difference map and refined isotropi-
cally. A total of 299 parameters were optimized. At
final convergence, R =0-056, wR=10-063, w™'=
oY (F) + 0-000092F?, (4/0)max = 0-53, (4/a),, = 0-12,
[4p|max = 0-24 € A3 Atomic scattering factors
were taken from International Tables for X-ray Crys-
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tallography (1974, Vol. IV). All geometrical calcula-
tions were performed using PARST (Nardelli, 1983).
Fig. 1 shows the atom-labelling scheme and molecu-
lar conformation. Atomic coordinates are listed in
Table 1,* bond distances and angles in Table 2.
Hydrogen bonds are detailed in Table 3.

Related literature. The synthesis of the title com-
pound forms part of a series of studies on stereo-
selective synthesis of a,B-dihydroxy ketones (Clerici
& Porta, 1989). The ketyl radical generated by
titanium(III) reduction of benzil contributes stereo-
selectively to the aldehydic C atom of 2-carboxy-

* Lists of structure factors, anisotropic thermal parameters and
H-atom parameters have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
53462 (17 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CH1 2HU, England.
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benzaldehyde, affording, after lactonization, the
present phthalidyl derivative. Structural aspects of
the phthalide system have been reported by Whalley,
Ferguson & Roberts (1980) and by Roszak & Skrzat
(1989).
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Structure of a Nucleoside Analogue: 3'-Azid0-5—chloro12',3’-dideoxyuridine*

By D. H. EVERAERT, O. M. PeeTERS, N. M. BLATON AND C. J. DE RANTERT
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B-3000 Leuven, Belgium
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Katholieke Universiteit Leuven, B-3000 Leuven, Belgium

(Received 17 April 1990; accepted 7 August 1990)

Abstract. 1-(3-Azido-2,3-dideoxy-B-D-erythro-pento-
furanosyl)-5-chlorcuracil, = C,H;,CIN;O,, M, =
287-66, monoclinic, P2,, a = 5-780 (3), b = 11-730 (6),
c=17670 9) A, B=9387(4)°, V=1195(1) A3, Z
=4, D,=160, D.,=1598Mgm 3 graphite-
monochromated Mo Ka radiation, A =0-71073 A, »
=0-335mm ™", F(000) = 592, T=290 K. Final R =
0-021 for 1892 unique observed reflections. The
asymmetric unit contains two molecules (4 and B).
For molecule 4: the N-glycosidic torsion angle y has
a value of —128-2(2)° in the anti range; the sugar
pucker is 75 with P=173 (1) and ¢,, = 33 (1)° and
the C4—CS’ conformation is +sc with y=
50-4 (3)°. For molecule B: the N-glycosidic torsion

* Structural Studies of Modified Nucleosides. Part V. Part IV:
Everaert, Peeters, Blaton, De Ranter, Van Aerschot & Herdewijn
(1990).

t To whom correspondence should be addressed.
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angle x has a value of —168-9 (2)° in the anti range;
the sugar pucker is ;7 with P =208 (1) and ¢,, =
36 (1)° and the C4'—C5’ conformation is ap with y
= 170-8 (2)°. The conformational parameters are in
accordance with the IUPAC-IUB Joint Commission
on Biochemical Nomenclature [Pure Appl. Chem.
(1983), 55, 1273-1280] guidelines. Base-pair for-
mation occurs in the crystal structure.

Experimental. Colourless prismatic crystals obtained
at room temperature from an aqueous solution,
dimensions ~0-55 x 0-3 x 0-2 mm. D,, by flotation.
STADI4 computer-controlled four-circle diffractom-
eter, graphite-monochromated Mo Ke radiation,
/26 scan technique (26, =50°, —7<h<0, —14
=k<14, —21=<1<2l). Cell dimensions by least-
squares refinement of the setting angles of 24 reflec-
tions with 20 <26 <29°, space group P2, from

© 1991 International Union of Crystallography



