724 C4H,CIFgN;

Cl4 —C24 —N34 114.2 (8) CIB—CZg —:?Ig 1153 Eg) S—C,,: bonds [average 1.819 (7) A] are longer than the
ClA —C24 —NT74 1141(8)  CIB—C2B— 1148 8) 3

N34 —C24 —N7A 131.7(8)  N3B—C2B—N7B 1299  S—Csp bonds [average 1.76 (1) Al

C24 —N34 —Naa 1109(6)  C2B—N3B—N4B 1109 (6)

N34 —N44 —CSA 1152(7)  N3B—N4B—CSB 172(7)

N4A —C54 —C64 1190(8)  N4B_—C5B —C6B 1208G®)  Comment

Data collection: P3/PC Diffractometer Program (Siemens,
1989). Cell refinement: P3/PC Diffractometer Program. Data
reduction: TEXSAN PROCESS (Molecular Structure Corpo-
ration, 1985). Program(s) used to solve structure: TEXSAN,
MITHRIL (Gilmore, 1984). Program(s) used to refine struc-
ture: TEXSAN LS. Molecular graphics: PLUTO (Motherwell &
Clegg, 1978). Software used to prepare material for publication:
TEXSAN FINISH. Literature survey: CSSR (1984).

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the British
Library Document Supply Centre as Supplementary Publication No.
SUP 71831 (23 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England. [CIF reference: L11087]
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Abstract

The two molecules in the asymmetric unit are very simi-
lar, apart from one P—O—C—C torsion angle. The five-
membered ring is in the envelope conformation and the

©1994 International Union of Crystallography
Printed in Great Britain — all rights reserved

Phosphoranes of 1,3-dithiole derivatives are useful syn-
thetic intermediates, particularly for the preparation of
tetrathiafulvalene derivatives (Moore & Bryce, 1991).

o
S S L}
LXK
S S H
)

The title compound (I) has been prepared previously in
four steps from 4,5-ethylenedithio-1,3-dithiole-2-thione,
and was reported to be an oil (Hansen, Lakshmikan-
tham, Cava, Metzger & Becher, 1991). By heating 4,5-
ethylenedithio-1,3-dithiole-2-thione in the presence of
excess triethyl phosphite at 483 K for 6 h, the title
compound was prepared in one step and purified by
column chromatography [silica gel; 0-50% ethyl ac-
etate/petroleum ether (40-60), gradient elution] to obtain
a viscous oil. Trituration with the same solvents gave crys-
tals (m.p. 337-338 K) and crystals suitable for X-ray ex-
amination were obtained by crystallization from ethy] ac-
etate/petroleum ether (30/70 v/v).

Fig. 1. Views of CoH;503PS,, showing the two molecules (4 and B)
in the asymmetric unit and the atom-labelling scheme. H atoms are
excluded and the displacement ellipsoids are drawn at the 50% prob-
ability level.
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The structure was solved by direct methods (Sheldrick,
1985), which revealed the expected molecule. The asym-
metric unit contains two independent molecules (4 and
B) with very similar geometries. The atoms S1, S2, S3,

-S4, C3 and C4 are essentially coplanar, as expected, and
C1 and C2 lie on the same side of the six-membered ring.
The five-membered ring is in an envelope conformation
with CS5 out of the plane and on the opposite side to the
out-of-plane atoms of the six-membered ring. The major
difference between the two molecules is in the value of

the P1—02—C6—C7 torsion angle (see Table 2).

Experimental
Crystal data
CoH,503PS4

M, = 33043
Monoclinic

P2| /a
a=16.197 (6) A
b=9.141(2) A
c=19.540 (1) A

B=9928 (1)°
V=128552 (1.2) A
Z=8

D, = 1.536 Mg m >

Data collection

Enraf-Nonius FAST area
detector diffractometer

w scans

Absorption correction:
none

14 911 measured reflections

7339 independent reflections

3607 observed reflections
[F > 30(F)]

Refinement

Refinement on F

R = 0.0265

wR = 0.0367

$ =031

3607 reflections

320 parameters

Only H-atom U’s refined

Table 1. Fractional atomic coordinates and equivalent

Mo Ko radiation

A =0.71069 A

Cell parameters from 250
reflections

6 = 3-26°
u=0.74 mm~'
T=150K

Air-stable blocks
0.24 x 0.18 x 0.10 mm
Colourless

Rine = 0.054
Omax = 30.0°
h=-22-122
k=-11 - 12
I =-26—>12

Standard reflections not ap-
plicable for FAST data
collection

w = 1/[c2(F) + 0.0015F?]

(A/O’)max =0.1

Aprax =032 e A3

Aprin = =027 ¢ A3

Atomic scattering fac-
tors from SHELX76
(Sheldrick, 1976)

isotropic displacement parameters (Az)

Ueq = (1/3)XiX;Uja7 a} a;.a;.

x y z Ueq
S14 0.12926 (4) 0.59609 (6) 0.03763 (4) 0.0195 (3)
S24 0.18492 (4) 0.32845(7) 0.16330 (4) 0.0227 (3)
S34 034226 (4) 030766 (6) 0.10434(4)  0.0187 (3)
s44 029113 (4) 052483(6)  —0.00605(3)  0.0171 (3)
Pl1A 0.44751 (4) 0.58225 (6) 0.09249 (4) 0.0147 (3)
014 0.4819(1) 0.6772 (2) 0.0435(1) 0.0203 (8)
024 05110 (1) 0.4880 (2) 0.1434 (1) 0.0230 (9)
034 03971 (1) 0.6660 (2) 0.1428 (1) 0.0188 (8)

ClA 0.0647 (1) 0.5128 (3) 0.0949 (2) 0.0225 (13)
24 0.0833 (1) 0.3531 (3) 0.1112 (1) 0.0220(12)
C34 0.2450 (1) 0.3957 (2) 0.1040 (1) 0.0171(12)
C44 0.2224 (1) 0.4951 (2) 0.0545 (1) 0.0150(11)
Cs4 0.3810 (1) 0.4411 (2) 0.0481 (1) 0.0155(11)
cé4 0.5659 (2) 0.5493 (3) 0.2030 (2) 0.0293 (14)
C74 0.6482 (2) 0.5910 (3) 0.1851 (2) 0.0313 (15)
c84 0.3511 (2) 0.8007 (2) 0.1217 (1) 0.0213(12)
€94 0.3711 2) 0.9109 (3) 0.1789 (2) 0.0271 (14)
S1B 0.86313 (4) 0.58945 (7) 0.46053 (4) 0.0212 (3)
S2B 0.79525 (4) 0.36666 (8) 0.32297 (4) 0.0267 (3)
$3B 0.64058 (4) 0.32970 (6) 0.38656 (4) 0.0223 (3)
S4B 0.70227 (4) 0.51688 (7) 0.50683 (4) 0.0215 (3)
PIB 0.54712 (4) 0.60806 (6) 0.41364 (4) 0.0164 (3)
O1B 0.5241 (1) 0.7059 (2) 0.4671 (1) 0.0226 (9)
028 0.4726 (1) 0.5288 (2) 0.3666 (1) 0.0225 (9)
03B 0.5942 (1) 0.6850 (2) 0.3594 (1) 0.0192 (8)
C1B 0.9293 (2) 0.4909 (3) 0.4086 (2) 0.0285 (14)
C2B 0.8955 (2) 0.3468 (3) 0.3790 (2) 0.0264 (14)
C3B 0.7381 (1) 0.4159 (2) 0.3874 (1) 0.0183 (12)
C4B 0.7666 (1) 0.4994 (2) 0.4424 (1) 0.0169 (12)
C5B 0.6084 (1) 0.4533 (2) 0.4501 (1) 0.0185 (12)
C6B 0.4064 (2) 0.6175 (3) 0.3270 (2) 0.0268 (13)
C7B 0.3455 (2) 0.5194 (3) 0.2857 (2) 0.0357 (16)
C8B 0.6462 (2) 0.8150 (3) 0.3766 (2) 0.0259 (13)
C9B 0.6251 (2) 0.9239 (3) 03197 (2) 0.0342 (15)

Table 2. Selected geometric parameters (;\, °)

S1A—ClA 1.817 (3) SiB—CIB 1.828 (3)
S1A—C44 1.753 (2) S1B—C4B 1.752 (2)
S2A—C2A 1.805 (3) S2B—C2B 1.815 (3)
S24—C34 1.742 (3) S2B—C3B 1.737 (3)
S3A—~C34 1.767 (2) S3B—C3B 1.762 (2)
S3A—C54 1.820 (2) S3B—C5B 1.816 (3)
S44A—C4A4 1.772 (3) S4B—C4B 1.766 (3)
S44A—C54 1.825(2) S4B—C5B 1.827(2)
Cla—C24 1.514 (3) C1B—C2B 1.506 (4)
C34—C44 1.334(3) C3B—C4B 1.339 (4)
PIA—C5A4 1.810(2) P1B—CSB 1.807 (2)
P1A—01A 1.466 (2) P1B—OI1B 1.468 (2)
C24—S2A—C34 97.9 (1) C2B—S2B—C3B 96.8 (1)
C4A—S1A—ClA 103.1(1) C4B—S1B—CI1B 103.9 (1)
S4A—C4A—C3A4 117.3(2) S4B—C4B—C3B 1172(2)
C4A—C3A—S34 117.0 (2) C4B—C3B—S3B 117.0(2)
C3A—S34A—C5A 95.0 (1) C3B—S3B—C5B 94.1 (1)
S34—(C54—S44 1081 (1) S3B—CSB—S4R 108.1 (1)
C5A—S4A4—C4A 94.4 (1) C5B—S4B—C4B 93.9 (1)
PIA—024—C6A—C7A —923(3) P1B—02B—C6B—C7B 178.3(2)

PIA—O034A—C8A—C94 ~—133.4(2) PIB—O3B—C8B—C9B —1339(2)

H atoms were placed in calculated positions (C—H = 0.95 A)
and were assigned a common refined displacement parame-
ter. In the refinement, data were truncated to Ay = 25°. Data
collection and reduction, and cell refinement: CAD-4 Soft-
ware (Enraf-Nonius, 1989). Program(s) used to solve structure:
SHELXS86 (Sheldrick, 1985). Program(s) used to refine struc-
ture: SHELX76 (Sheldrick, 1976). Molecular graphics: OR-
TEPII (Johnson, 1976).

We thank the SERC for financial support (SVK) and
Professor M. B. Hursthouse and the SERC for the X-ray
data collection.

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the British
Library Document Supply Centre as Supplementary Publication No.
SUP 71791 (27 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England. [CIF reference: HA1077]
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Abstract

The structure of [6R-(6a,7a(,7ba,13ac,13b3,15a¢,-
160:)]-4,6,7,7a,7b,8,9,11,12,13,13a,13b,14,15,15a,16-
hexadecahydro-2,4,13a,15a-tetramethyl-6,16-methano-
1H-phenanthro[2',1':5,6]Joxocino[2,3-d]pyrimidine-1,-
3(2H),11-trione, Cy¢H34N, Oy, is reported.

Comment

Rings B and C and rings C and D are trans fused, whereas
rings D and E are cis fused (6c,16c). Rings B and C adopt
chair conformations, whereas rings A, D and E show a

©1994 International Union of Crystallography
Printed in Great Britain — all rights reserved

CoH503PS4

1,2 f-half-chair, a distorted chair and a 17a-sofa con-
formation, respectively.

For some related reactions see Tietze (1984), Tietze,
Wolfling & Schneider (1991), and Tietze & Beifuss
(1993). For the structure of testosterone see Roberts, Pet-
tersen, Sheldrick, Isaacs & Kennard (1973), and for sev-
eral testosterone derivatives see Duax & Norton (1975),

and Griffin, Duax & Weeks (1984).

Fig. 1. View of the title compound with atomic numbering scheme.

Experimental

The synthesis of the title compound via a tandem-Knoevenagel
hetero-Diels-Alder reaction will be published elsewhere (Ti-
etze, Wolfling & Schneider, 1994).

Crystal data

Ca6H34N;04

M, = 438.57
Orthorhombic
P2,2,2,
a=10532(2) A
b=13812(3) A
c=16.048 3) A
V= 23345 (8) A’
Z=4

D, = 1.248 Mg m~?

Data collection

Stoe AED2 four-circle
diffractometer

Profile fitting collection
method

Absorption correction:
none

2275 measured reflections

2028 independent reflections

1830 observed reflections

[ > 20(D]

Refinement

Refinement on F>
RIF? > 20(F%)] = 0.0419
wR(F?) = 0.1140

Mo Ko radiation
A =0.71069 A
Cell parameters from 35
reflections
= 10-12.5°
p = 0.084 mm™!
T=293 (2)K
Plates
1.00 x 1.00 x 0.70 mm
Light yellow

Rint = 0.0166

Omax = 22.49°
=-2 11

k=—-14 — 14

[l =-17—-17

3 standard reflections
frequency: 90 min
intensity variation: none

(A/)max = 0.001
Apmax = 0.153 ¢ A73
Apmin = —0.159 ¢ A3
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