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Related literature. The structure determination is
part of our studies of transition-metal complexes
derived from potentially quadridentate NSSN
ligands (Castifierias, Hiller, Strdhle, Paredes &
Sordo, 1985; Castifieiras, Carballo, Bermejo,
Gayoso, Molleda, Hiller & Strdhle, 1988;
Castifieiras, Carballo, Hiller, Montero, Pena &
Strdhle, 1990; Castifieiras, Hiller, Strihle, Carballo,
Bermejo & Gayoso, 1990; Castifieiras, Carballo,
Hiller & Strdhle, 1990a,b, 1991; Hiller, Strihle,
Castifieiras, Carballo, Bermejo & Gayoso, 1990).

The structural parameters of [Cu(BBDHP)]|CIO,
can also be compared with those found in
[CU(BBDHP)](PFG)O.GG(BF4)0.34 (Schilstra, Birker,
Verschoor & Reedijk, 1982).

We thank the CICYT (Spain) for financial support
(Project PS88-0051).
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Structure of Dichloro(iodo)bis(triphenylphosphine oxide)thallium(III) at 223 K

By A. CASTINEIRAS,* M. R. BERMEJO AND A. GARCIA-DEIBE

Departamento de Quimica Inorgdnica, Facultad de Farmacia, Universidad de Santiago de Compostela,
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Germany
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Abstract.  [TI(Cl),(I){P(C¢Hs)0O},], M, =958-77,
monoclinic, P2,/c, a= 14-738 (1), b = 14-466 (6), ¢ =
17:194 (1) A, B=10798 (1)°, V =3486-7 A3, Z =4,
D,=1826gcm™3 Mo Ka, A=070930A, u=
58-:3 cm™', F(000) = 1840, T = 223 K, final R = 0-062
for 4967 significant [/ > 3o(J)] reflections. The struc-
ture consists of discrete TICLI(tppo), molecules
(tppo = triphenylphosphine oxide) which have a
distorted trigonal bipyramidal geometry. The TI
atom is coordinated to two Cl atoms and an I atom
in equatorial positions, TI—Cl=2:412(2) and
2:400 (5) A, and TI—I=2635(2) A, and by two

* To whom correspondence should be addressed.

0108-2701/91/081738-03$03.00

tppo ligands in axial positions, TI—O = 2-38 (2) A.
The crystal structure is isotypic with those of
TIBrs(tppo),,  TIBr,I(tppo),, TIBrly(tppo), and
TICIBrI(tppo),.

Experimental. A yellow single crystal of approximate
dimensions 0-30 x 0-20 x 0-15 mm was sealed in a
glass fibre. Because the crystals decompose at room
temperature all X-ray investigations were performed
at 223 K. The structure was solved using direct
methods which revealed the positions of all non-H
atoms. In the final full-matrix least-squares
refinement all non-H atoms were assigned aniso-
tropic temperature parameters, and the calculated

© 1991 International Union of Crystallography
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Table 1. Data-collection and structure-refinement Table 2. Positional and equivalent isotropic thermal
parameters parameters U, (A?)
Crystal shape Prism U,q is defined as one third of the trace of the orthogonalized
Diffractometer used CAD-4, Enraf-Nonius U.. tensor.
Method of intensity measurement w/8 v
No. and @ range ( ) of reflections for 25.12-18
lattice parameters X y z Ueq
Method used for absorption correction DIFABS (Walker & Stuart, 1983) Tl 0-28135 (4) 0-03401 (4) 0-87845 (3) 0-0295 (2)
Minimum absorption correction 0-800 1 0-4582 (1) 0-0193 (1) 0-8751 (1) 0111 (1)
Maximum absorption correction 1-240 Ci(n 0-1463 (4) 0-0481 (4) 0-7565 (3) 0-075 (3)
Average absorption correction 0-991 Cl2) 0-2592 (3) 0-0386 (3) 1-0109 (2) 0-059 (2)
Maximum value of (sind)/A reached 0-62 P(1) 0-2849 (2) 02878 (2) 09221 (2) 0-027 (2)
in intensity measurement (A ") P(2) 0-2003 (2) =-02127 (3) 0-8788 (2) 0030 (2)
Range of 4, k and / 0-—+18,0—=17, 2121 o(1) 0-2935 (7) 0-1982 (7) 0-8814 (6) 0-044 (5)
Standard reflections 467, To4, 728 02) 0-2565 (7) -0-1289 (7) 0-8732(7) 0-056 (6)
Interval (h) 1, no intensity variation cn 0-3444 (9) 0-285 (1) 1-0310 (8) 0-031 (6)
Total No. of reflections measured; 7328: 3-26 (140 unobserved reflections, C(12) 0429 (1) 0-236 (1) 1-0584 (9) 0-040 (8)
8 range () 300 systematic absences included) C(13) 0477 (1) 0-237 (1) I-141 (1) 0057 (9)
No. of unique reflections, R,., 6784, 0-018 C(14) 0-445 (1) 0-283 (1) 1:195 (1) 0-057 (9)
No. of observed reflections 4967 with I > 3o(J) C(15) 0-361 (1) 0-330 (1) 1:168 (1) 0063 (9)
Method used to solve structure Direct methods C(16) 0-310 (1) 0-331 (1) 1-0851 (9) 0045 (8)
Use of For F*in LS refinement C(@2n 0-3376 (8) 0-3797 (9) 0-8809 (8) 0-027 (6)
Method of locating H atoms Calculated in idealized positions C(22) 03743 (9) 0459 (1) 09229 (9) 0-039 (7)
with C—H =095 A C(23) 0411 (1) 0-528 (1) 0-886 (1) 0-045 (8)
Weighting scheme 1/a? C(29) 0414 (1) 0-517 (1) 0-806 (1) 0-042 (7)
Parameters refined 397 C(25) 0-379 (1) 0-439 (1) 0-7650 (8) 0040 (7)
0-062 C(26) 0-3397 (9) 0-369 (1) 0-8002 (8) 0-031 (7)
wR 0-075 C(31) 0-1632 (9) 0-320 (1) 0-9081 (8) 0-031 (6)
Ratio of max. LS shift to e.s.d. (4/p) 0001 C(32) 0135 (1) 0-413 (1) 0-900 (1) 0-062 (9)
Max. height in final AF map (e A~°) 1-519 (close to Tl) C(33) 0-041 (1) 0-435 (1) 0891 (1) 0-08 (1)
Error in an observation of unit weight 6-88 C(34) -0-025 (1) 0-365 (1) 0-886 (1) 0058 (9)
Sources of atomic scattering factors International Tables for X-ray Crystal- C(35) 0003 (1) 0276 (1) 0-894 (1) 0-054 (9)
lography (1974, Vol. 1V, Table 2.2A) C(36) 0096 (1) 0253 (1) 0905 (1) 0-048 (8)
Computer used MicroVAX 11 C(41) 01960 (9) =02912(9) 0-7965 (8) 0-029 (6)
Programs used SHEL X586 (Sheldrick, 1986) C(42) 0-2418 (9) —-0267 (1) 0-7409 (8) 0034 (7)
VAXISDP, version 3.0 (Frenz, 1978) C(43) 0-240 (1) -0-329 (1) 0-6779 (8) 0-050 (8)
C(44) 0-193 (1) —0413 (1) 06706 (9) 0-048 (8)
C(45) 0148 (1) -0437 (1) 0-7269 (9) 0-048 (8)
C(46) 0149 (1) -0-376 (1) 0-7888 (8) 0044 (7)
C(51) 0-2600 (9) —0-274 (1) 09723 (8) 0-036 (7)
C(52) 0215(1) —0-343 (1) 1-0033 (9) 0-045 (8)
C(53) 0-266 (1) —0-394 (1) 1072 (1) 0071 (9)
C(54) 0-362 (1) -0:373 (2) 1-107 (1) 0-09 (1)
C(55) 0406 (1) —0-305 (2) 1079 (1) 0-09 (1)
C(56) 0-355 (1) -0-257 (2) 1-0116 (9) 0-060 (8)
C(61) 0-0807 (8) —0:1925 (9) 08792 (7) 0-024 (5)
C(62) 0-066 (1) -0-139 (1) 09408 (8) 0-041 (7)
C(63) -0024 (1) =0-122 (1) 09452 (9) 0-048 (8)
C(64) -0-102 (1) —0-160 (1) 0-8874 (9) 0046 (8)
C(65) —0-090 (1) -0212 (1) 0-827 (1) 0-051 (8)
C(66) 0-001 (1) -0-228 (1) 08221 (9) 0-048 (8)
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Table 3. Selected distances (A) and angles (°)

TI—I 2:635(2) P(1)—C(21) 179 (1)
TI—CK(1) 2:412 (5) P(1)—C(31) 1-80 (1)
TI—C1(2) 2400 (5) P(2)—0(2) 1-49 (1)
TI—O(1) 238 (2) P(2)—C(41) 1-81 (1)
TI—0(2) 2-38 (2) P(2)—C(51) 181 (1)
P(1)—0(1) 150 (1) P(2)—C(61) 179 (1)
P(1)—C(11) 1-81 (1)

I—T—CK1) 1230 (2) O()—P(}1)—C(21) 110:3(7)
I—TI—Cl(2) 1167 (2) O(1)—P(1)—C(31) 1127 (6)
I—-TI—0(1) 90-6 (3) C(11—P(1y—C(21) 107-2 (6)
I—TI—0(2) 936 (3) C(11)—P(1)—C(31) 106-8 (6)
Cl(1)—TI—CI2) 120-3 (2) C2N—P(1}—C(31) 107-0 (6)
Cl(1)—TI1—0(1) 88-3(2) OQ2)—P(2)—C(41) 110-4 (8)
CI(1)—=TI—0(2) 885 (3) O(2—P(2)—C(51) 109-3 (6)
Cl2y—TI—0(1) 891 (3) O(2—P(2y—C(61) 1158 (6)
Cl(2}—TI—0(2) 90-0 (3) C(41y—P(2)—C(51) 106-1 (6)
O(H—TI—0(2) 1757 (3) C(41y—P(2)—C(61) 108:1 (6)
O(H)—P(1)y—C(11) 112:5 (6) C(31—PQ2)y—C(61) 1066 (7)

H-atom positions were included in structure-factor
calculation with B, fixed at 4-0 A2, but not refined.
More details of the intensity data collection, struc-
ture solution and refinement are listed in Table 1.
Final atomic coordinates are given in Table 2,

Fig. 2. Stereoscopic view.
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selected distances and angles in Table 3.* A
SCHAKAL (Keller, 1988) plot of the molecule is
shown in Fig. 1, and a stereoscopic view in Fig. 2.

Related literature. The structure of the title com-
pound has been determined as one of a series of
studies of complexes of thallium(III) halides with
O-donor ligands (Bermejo, Castifieiras, Gayoso,
Hiller, Englert & Stridhle, 1984; Hiller, Garcia-
Fernandez, Bermejo & Castafio, 1986; Hiller,
Castinieiras, Garcia-Fernandez, Bermejo, Bravo &
Sanchez, 1988; Castifieiras, Hiller, Strihle, Bermejo
& Garcia-Vazquez, 1991), and is isotypic with
TIBri(tppo), (Jeffs, Small & Worrall, 1984),
TIBrI(tppo), (Castifieiras, Hiller, Strihle, Bermejo
& Gayoso, 1986), TIBr,I(tppo), (Castifieiras, Hiller,
Bermejo & Gayoso, 1986) and TIBrClI(tppo),
(Bermejo, Fernandez, Gayoso, Castifieiras, Hiller &
Strédhle, 1988).

* Lists of structure factors, H-atom positions, bond distances
and angles, torsion angles, least-squares planes and anisotropic
thermal parameters have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
54025 (36 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CH1 2HU, England.
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Structure du (Méthyl-4 pipérazinyl-1)-10 Pyrido[4,3-b][1,4]benzothiazépine

Par L. DuPONT ET O. DIDEBERG

Laboratoire de Cristallographie, Institut de Physique BS, Université de Liege, Sart Tilman, B-4000 Liége

’

Belgique
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Abstract. C;;HgN,S, M, = 310-4, monoclinic, P2,/n,
a=9171(3), b=9426(3), c=18476 (5)A, B=

92:20 (3)°, V=15959(1)A3, Z=4, D, =
1292Mgm~3, m.p. 416417K, A(Mo Ka)=
0-7107 A, w=0-164mm~!, F000)=660, T=

294 (1) K, R=0-067 for 2314 independent reflec-
tions. The thiazepine ring is in a boat conformation
while the piperazine ring is in the normal chair
conformation. The dihedral angle between the two
aromatic rings is 110-5 (1)°. The distances between
the N(methyl) atom and the centres of the two
aromatic rings are 6-056 (4) and 7-726 (4) A, respec-
tively. There are no hydrogen bonds.

0108-2701/91/081740-03$03.00

Partie expérimentale. Cristal du composé (1) incolore
0,4 x 0,4 x 0,2 mm obténu par cristallisation dans un
mélange méthanol(50% en volume)-acétone. Dif-
fractométre Siemens.
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