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Table 3. Selected distances (A) and angles (°) with
e.s.d.’s in parentheses

Molecule 4 Molecule B

Pd1—ClI 2:380 (2) Pd2—CI2 2-389 (2)
Pd1—N1 2-028 (6) Pd2—N21 2:009 (7)
Pd1—C4 1937 (9) Pd2—C24 1-924 (8)
Pd1—Cl1 2002 (6) Pd2—C211 2-036 (6)
N1—CI 1378 (9 N21—C21 1-370 (8)
N1—C3 1-311 (8) N21—C23 1-339 (9)
N2—C2 1-384 (8) N22—C22 1-373 (8)
N2—C3 1-:34 (2) N22—C23 133 (1)
N2—C9 1-461 (9) N22—C29 1-48 (2)
N3—C4 1-14 (2) N23—C24 116 (1)
N3—C5 1-47 (2) N23—C25 145 (1)
Cc1—C2 1-35(1) Cc21—C22 136 (1)
C3—Cl12 1-465 (9) C23—C212 1-458 (8)
Cll—Pd1—NI1 930 (1) C12—Pd2—N21 930 (2)
Cl1—Pd1—C4 921 (2) C12—Pd2—C24 932(3)
Cll—Pd1—C11 1737 (2) C12—Pd2—C211 1740 (2)
NI1—Pd1—C4 173-8 (2) N21—Pd2—C24 1734 (2)
N1—Pd1—Cl1 808 (3) N21—Pd2—C211 8144 (2)
C4—Pd1—C11 94-1 (3) C24—Pd2—C211 92:3 (3)
Pd1—N|—C1 1361 (4) Pd2—N21—C21 138:3 (5)
Pd1—N1—C3 1154 (5) Pd2—N21—C23 1148 (4)
C1—N1—C3 1079 (6) C21—N21—C23 1066 (7)
C2—N2—C3 1066 (6) C22—N22—C23 108-7 (7)
C2—N2—C9 124-8 (6) C22—N22—C29 1237 (6)
C3—N2—C9 128:5 (5) C23—N22—C29 127-5 (5)
C4—N3—C5 1792 (6) C24—N23—C25 1789 (7)
N1—C1—C2 1076 (6) N21—C21—C22 109-2 (6)
N2—C2—ClI 1074 (7) N22—C22—C21 105-8 (6)
N1—C3—N2 110-6 (6) N21—C23—N22 109-7 (5)
N1—C3—CI2 1167 (7) N21—C23—C212 116-0 (6)
N2—C3—CI2 132:7 (6) N22—C23—C212 1342 (7)
Pd1—C4—N3 1788 (6) Pd2—C24—N23 178-7(7)
Solvent

CI31—C30 1-75 (1) Cl41—C40 173 (1)
ClI32—C30 175 () Cl42—C40 1-71 (1)

Experimental. A colorless single crystal of approxi-
mate dimensions 0-10 X 0-15 x 0-15 mm was sealed
in a capillary. Because the crystals decompose at
room temperature all X-ray investigations were per-
formed at 213 K. The systematic absences pointed to
space group P2,/c, and this space group was used for
all further calculations. In the final full-matrix least-
squares. refinement all non-H atoms were assigned
anisotropic thermal parameters. More details of the
intensity data collection, structure solution and
refinement are listed in Table 1. Final atomic coordi-
nates are given in Table 2, selected distances and
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angles in Table 3.* The two independent molecules A4
and B in the unit cell have the same structural
features. A SCHAKAL (Keller, 1988) plot of mole-
cule A4 is shown in Fig. 1, a stereoview of the unit cell
in Fig. 2.

Related literature. The structure determination is
part of our studies of cyclometallated complexes
derived from Schiff-base ligands (Gayoso, Alonso,
Vila, Rivero, Hiller & Strihle, 1988; Hiller, Castifiei-
ras, Vila, Suarez, Pereira & Gayoso, 1986; Pereira,
Vila, Gayoso, Gayoso, Hiller & Strdhle, 1988;
Suarez, Vila, Gayoso, Gayoso, Hiller, Castifieiras &
Strihle, 1986).

We would like to acknowledge a research grant
from DAAD (AC) and thank Professor J. Strahle for
providing us with facilities.

* Lists of structure factors, H-atom positions, bond distances
and angles, and anisotropic thermal parameters have been depos-
ited with the British Library Document Supply Centre as Sup-
plementary Publication No. SUP 51883 (23 pp.). Copies may be
obtained through The Executive Secretary, International Union of
Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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Structure of 38-Hydroxy-16a-methyl-5-pregnen-20-one

By W. L. Duax, J. F. GrIFrFIN, P. D. STRONG AND Y. GUAN
Medical Foundation of Buffalo, Inc., 13 High Street, Buffalo, NY 14203, USA

(Received 13 February 1989; accepted 4 April 1989)

Abstract. C,H;3,0,, M, =330-52, triclinic, Pl, a=
6-3650 (5), b=12:900(1), c¢=63365(5)A, a=
96-488 (9), B=107-361 (9), y=98-843(8)°, V=

0108-2701/89/091433-03303.00

48366 A3, Z=1, D,=1-135gcm?® A(Mo Ka)=
0-71073 A, w=0-655cm™', F000)=182, T=
298 K, R=10-043 for 2587 unique observed reflec-
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Table 1. Fractional positional parameters ( % 10%) and
equivalent isotropic atomic displacement parameters
(Beq X 10 A% for non-H atoms with esd.’s in

parentheses
B =%3.3,B,a.a,.
x y z B,
cl -9(4) 8262 (2) —475 (5) 36 (1)
2 -80 (5 9444 (2) -300 (5) 42(1)
C3 1653 (6) 10067 (2) 1840 (5) 41 (1)
c4 3965 (5) 9889 (2) 1936 (5) 40 (1)
Cs 4102 (4) 8719 (2) 1653 (4) 30 (1)
c6 5685 (5) 8359 (2) 3100 (4) 33 (1)
c1 5984 (5) 7226 (2) 2036 (4) 31(1)
c8 4636 6563 633 24 (1)
9 2259 (4) 6817 (2) -9 (@) 25 (1)
c10 2318 (4) 8003 (2) ~379 4) 27 (1)
cil 631 (4) 6033 (2) -2168 (5) 33()
c12 653 (4) 4858 (2) —1988 (5) 31 (1)
ci3 3031 (4) 4646 (2) - 1489 (4) 25 (1)
Cl4 4479 (4) 5379 (2) 724 (4) 25 (1)
C1s 6650 (4) 4948 (2) 1448 (5) 33(1)
Cl6 5966 (5) 3745 (2) 390 (5) 33(1)
c17 3412 (4) 3556 (2) —761 (4) 28 (1)
cis 3914 (5) 4816 (2) —3456 (5) 35(1)
c19 2857 (6) 8232 (2) —2516 (5) 38 (1)
C20 2487 (5) 2612 (2) -2652 (5) 37(1)
c21 123 (6) 2048 (2) —3069 (6) 46 (1)
CléaM 6690 (6) 3009 (3) 2065 (7) 52(1)
038 1516 (5) 11164 (2) 1873 (5) 55(1)
020 3618 (5) 2330 (2) —3751 (5) 59 (1)

Fig. 1. ORTEPII (Johnson, 1976) stereoview of the molecule with
atomic numbering.

tions with 7> 4o(l). O3B and 020 form an inter-
molecular hydrogen bond; O--O =282 A, 0—H--O
=164-3°, H-0=208 A. The C16—C17—C20—
020 torsion angle is in the normal range for the
progesterone side chain.

Experimental. A wedge-shaped crystal was grown
from chloroform. Crystal size 0-20 x 0-40 x
0-90 mm. Syntex P3 diffractometer, cell dimensions
and Laue symmetry from 25 centered reflections (20
<260<35°% checked with oscillation photographs,
Mo Ka radiation, Nb-filtered, no monochromator,
scan width variable, scan speed from 3 to 30° min ™!
in 26, scan width [2-4 + 1-04(20x. — 20xa1)], 26max =
50°, —8=<h=<8, —18<k=<18, —8=<l=<1, 2832
independent reflections measured using a #-26 scan
mode, 2587 with I> 4o(]). Five standard reflections
(181, 115, 500, 242, 242) were measured every 100
reflections and varied in intensity by <5% during
the data collection.

Direct methods using MULTANT8 (Main, Hull,
Lessinger, Germain, Declercq & Woolfson, 1978)
revealed positions of all non-H atoms. The positional

38-HYDROXY-16a-METHYL-5-PREGNEN-20-ONE

Table 2. Bond lengths (A), bond angles (°) and
selected torsion angles (°) with e.s.d.’s in parentheses

c1—2 1:524 (4) C10—C19 1-541 (4)
C1—C10 1-554 (4) Cl1—CI2 1-534 (4)
c2—C3 1-513 (4) Cc12—C13 1-526 (4)
C3—C4 1:509 (5) C13—Cl4 1-539 (3)
C3—038 1-430 (4) C13—C17 1-560 (4)
C4—Cs5 1:519 (4) C13—CI8 1-536 (4)
C5—C6 1:327 (4) C14—C15 1-532 (4)
C5—Cl0 1529 (3) C15—C16 1-559 (4)
C6—C7 1:500 (4) C16—C17 1-538 (4)
Cc7—C8 1-530 Cl6—Cl6aM  1-520 (5)
Cc8—C9 1-542 C17—C20 1-515 (3)
Ccs—Cl4 1-524 C20—C21 1.498 (4)
C9—Cl10 1:556 (3) C20—020 1207 (5)
Cc9—Cll 1-544 (3)

C2—C1—C10 1143 (2) C9—C10—C19 112:0 (2)
C1—C2—C3 1106 (2) c9—C11—CI12 1139 (2)
C2—C3—C4 1103 (2) C11—C12—C13 1108 (2)
C2—C3—038 107:5 (2) C12—CI13—Cl4 107:0 (2)
C4—C3—038 111-6 (2) C12—C13—C17 1167 (2)
C3—C4—CS5 1129 (2) C12—CI13—CI8 1108 2)
C4—C5—C6 1212 (2) C14—C13—C17 984 (2)
C4—C5—CI0 1158 (2) C14—C13—C18 1132 2)
C6—C5—Cl10 1231 (2) C17—C13—CI8 1103 (2)
C5—C6—C7 1250 (2) C8—C14—C13 1142
C6—C7—C8 112:4 C8—C14—Cl15 1188
C7—C8—C9 109-1 C13—C14—Cl5 1048 2)
C7—C8—Cl4 1105 C14—C15—Cl6 1051 (2)
C9—C8—Cl4 1098 C15—C16—C17 1046 (2)
C8—C9—Cl10 1118 C15—Cl6—Cl6aM 1136 (2)
C8—C9—Cll 112:8 C17—C16—Cl6eM 1139 (2)
C10—C9—Cl1 1130 (2) C13—C17—Cl16 1034 (2)
C1—C10—CS 108-4 (2) C13—C17—C20 114-4 (2)
C1—C10—C9 1082(2) - C16—C17—C20 1143 2)
C1—C10—C19 1099 (2) C17—C20—C21 1167 (2)
C5—C10—C9 1096 (2) C17—C20—020 12111 (2)
C5—C10—C19 108-7 (2) C21—C20—020 1222 (2)
C10—C1—C2—C3 -572(3) C11—C9—CI10—CS5 -1754 (2)
C2—C1—C10—Cs5 502 3) C11—C9—C10—C19 —547 (3)
C2—C1—C10—C9 1689 (2) C8—C9—Cl11—<C12 48-4
C2—C1—C10—C19 —-68-5(3) C10—C9—Cl11—C12 176+4 (2)
C1—C2—C3—C4 572 (3) C9—C11—C12—C13 —-546 (3)
C1—C2—C3—038 1791 (3) Cl11—C12—C13—C14 586 (3)
C2—C3—C4—C5 —54-4 (3) C11—C12—C13—C17 167-5 (2)
038—C3—C4—C5 -1739 (3) C11—C12—C13—CI8 —652 (3)
C3—C4—C5—Cé6 —128-8 (3) C12—CI13—C14—C8 —61-9
C3—C4—C5—Cl10 512 (3) C12—CI13—C14—C15 166-3 (2)
C4+—C5—C6—C7 —1787 (3) C17—C13—C14—C8 1768
C10—C5—C6—C7 13 4) C17—C13—C14—C15 450 (2)
C4—C5—Cl10—Cl1 -469 (3) CI18—C13—Cl14—C8 60-4
C4—C5—C10—C9 -164-7 (2) C18—C13—Cl14—C15 -714 (3)
C4—C5—C10—<CI9 726 (3) C12—C13—C17—C16 —160-6 (2)
C6—C5—Cl10—C1 1331 (3) C12—C13—C17—C20 745 (3)
C6—C5—C10—C9 152 (4) C14—C13—C17—C16 —-467 (2)
C6—C5—Cl10—C19 -1074 (3) C14—C13—C17—C20 —171-6 (2)
C5—C6—C1—C8 138 C18—C13—C17—C16 71-8 (3)
C6—C7—C8—C9 —44-1 C18—C13—C17—C20 -=53103)
C6—C7—C8—Cl14 —164:9 C8—C14—C15—Cl6 —155-8
C1—C8—C9—CI10 62-7 C13—C14—CI15—Cl6 -26'7 (3)
CT—C8—C9—Cl1 —168-6 Cl14—C15—16—C17 =313
Cl4—C8—C9—Cl10 —~176-0 C14—C15—C16—Cl16aM -1279 (3)
C14—C8—C9—Cl1 —-474 C15—C16—C17—C13 3113 (3)
C7—C8—C14—C13 176-6 C15—C16—C17—C20 156:3 (2)
C7—C8—Cl14—CI5 —58-8 Cl6aM—C16—C17—C13 1560 (3)
C9—C8—Cl14—C13 562 Cl16aM—C16—C17—C20 ~79-0 3)
C9—C8—Cl14—CI5 -1791 C13—C17—C20—C21 -90-8 3)
C8—C9—Cl10—C1 —164-9 C13—C17—C20—020 89-6 (3)
C8—C9—C10—C5 —469 Cl6—C17—C20—C21 150-3 (3)
C8—C9—CI10—C19 73-8 C16—C17—C20—020 —29-4 (4)
C11—C9—C10—C1 665 (3)

and anisotropic displacement parameters of all
non-H atoms were refined by full-matrix least
squares on F using the 2587 reflections for which 7>
40(l). The H positions were located in a difference
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Fig. 2. Stereopacking of the molecule down the c axis, showing the
hydrogen bonding.

map and refined with isotropic temperature param-
eters. Atomic scattering factors were taken from
International Tables for X-ray Crystallography
(1974). Final R =0-043, wR =0-050, S=1-210 for
observed reflections and R = 0-048 for all data, w=
1/6%, (A/P)max = 0-19. Weighting scheme based on
estimates of experimental errors from counting
statistics. Final difference map showed maximum
positive and negative peaks of +042 and
—0-15¢e A=%. No corrections for absorption or
extinction were made.

Atomic parameters are listed in Table 1. Dis-
tances, angles and selected torsion angles are listed in
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Table 2.* A stereoscopic view of the molecule show-
ing the atomic numbering and molecular con-
formation is given in Fig. 1. Fig. 2 shows a
stereoview of the molecular packing.

Related literature. This structure is one of a series of
steroid structures related to progesterone. Although
16B-substitution has been shown to destabilize the
minimum energy conformation of the progesterone
side chain, 16a-substitution does not have the same
effect. The C16—C17—C20—020 torsion angle,
—29-4°, is in the center of the observed range for 81
of 85 crystallographically observed pregnanes (Duax,
Griffin & Rohrer, 1981).

* Lists of structure factors, anisotropic displacement parameters
and H-atom parameters have been deposited with the British
Library Document Supply Centre as Supplementary Publication
No. SUP 51890 (16 pp.). Copies may be obtained through The
Executive Secretary, International Union of Crystallography, 5
Abbey Square, Chester CH1 2HU, England.
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Structure of 7,10-Dimethoxy-2,6,6,9-tetramethyltricyclo[5.4.0.0']-
undec-9-ene-8,11-dione*

By M. SORIANO-GARCIA,T F. WALLS, F. YUSTE, R. SANCHEZ-OBREGON, B. OrTiz, E. Diaz, R. A. TosCANO
AND H. BARRIOS

Instituto de Quimica, Universidad Nacional Autonoma de México, Circuito Exterior, Ciudad Universitaria,
Coyoacan 04510, Mexico DF

(Received 21 February 1989; accepted 4 April 1989)

Abstract. C,-H,,0,, M, =292-4, monoclinic, P2,

a= 17937 (3), b= 14-031 (6), c=8143(3) A,
B=116-59 (3)°, vV =811(1) A3, Z=2,
D.=120Mgm~3, A(Mo Ka)=0-7107A, u=

0-078 mm ™', F000) =316, T =293 K, R = 0-057 for

* Contribution No. 967 of the Instituto de Quimica, UNAM.
+ To whom correspondence should be addressed.

0108-2701/89/091435-03$03.00

780 observed reflections. The X-ray study confirms
that in the solid state the structure of the title
compound is similar to that inferred from chemical
and spectroscopic evidence. The Cremer & Pople
[J. Am. Chem. Soc. (1975), 97, 1354-1358] ring-
puckering parameters for the six-membered A ring
and five-membered C ring are 6=99(l), ¢=
120 (1)°, 0=0298 8) A, and o= —119(1)°, Q=

© 1989 International Union of Crystallography



