1628

ﬁ” sﬁ*\\{

Fig. 2. Packing diagram of (1) as viewed down the ¢ axis. The
closest intermolecular contact is 2-51(5)A  for
H(10):--H(14B)(1—x, 1—y, z—0-5).

packing in Fig. 2. Principal computer programs are
given by Gadol & Davis (1982); program for least-
squares-planes calculations from Cordes (1983).

Related literature. A (benzene)(napthalene)Cr® com-
plex has recently been reported (Kiindig, Perret,
Spicahiger & Bernardinelli, 1985). Jellinek (1963),
Cotton, Dollase & Wood (1963), Ibers (1964) and
Keulen & Jellinek (1966) have reported the structures
of bisbenzeneCr®. Elschenbroich, Mockel, Massa, Birk-
hahn & Zenneck (1982) reported a bisnaphthalene
complex. Eyring, Zuerner & Radonovich (1981) and

Acta Cryst. (1987). C43, 1628-1630

(TRIFLUOROMETHYLBENZENE)(p-XYLENE)CHROMIUM(0)

Larson, Seymour & Lagowski (1987) have reported
trifluoromethylbenzene complexes of Cr®.

CMS and JJL gratefully acknowledge the generous
support of the Robert A. Welch Foundation and the
Texas Advanced Technology Program.

References

CORDES, A. W, (1983). Personal communication.

CortroN, F. A, DoLLASE, W. A. & Woopb, J. S. (1963). J. Am.
Chem. Soc. 85, 1543—1544.

ELSCHENBROICH, C., MOCKEL, R., MAssA, W., BIRKHAHN, M. &
ZENNECK, U. (1982). Chem. Ber. 115, 334-345.

EYRING, M. W,, ZUERNER, E. C. & RabpoNovicH, L. J. (1981).
Inorg. Chem. 20, 3405-3410.

GapoL, S. M. & Davis, R, E. (1982). Organometallics, 1,
1607-1613.

HensLeg, W. H. & Davis, R. E. (1975). Acta Cryst. B31,
1511-1519.

IBERS, J. A. (1964). J. Chem. Phys. 40, 3129-3131.

International Tables for X-ray Crystallography (1974). Vol. 1V.
Birmingham: Kynoch Press. (Present distributor D. Reidel,
Dordrecht.)

JELLINEK, F. (1963). J. Organomet. Chem. 1, 43.

KEULEN, E. & JELLINEK, F. (1966). J. Organomet. Chem. 5,
490492,

KUNDIG, E., PERRET, C., SPICAHIGER, S. & BERNARDINELLI, G.
(1985). J. Organomet. Chem. 286, 1983—1998.

LARSON, S. B., SEYMOUR, C. M. & LAGowskI, J. J. (1987). Acta
Cryst. C43, 1624-1626.

RILEY, P. E. & Davis, R. E. (1976). Acta Cryst. B32, 381-386.

SEYMOUR, C. M., SsekAALo, H. & Lacowski, J. J. (1987). J.
Organomet. Chem. In preparation.

SHELDRICK, G. M. (1976). SHELX76. Program for crystal
structure determination. Univ. of Cambridge, England.

STEWART, R. F,, DaviDsoN, E. R. & SmMpsoN, W. T. (1965). J.
Chem. Phys. 42, 3175-3187.

Structure of Chloro(isothiocyanato)bis(triphenylphosphine oxide)manganese(II)

By KoycHi TomITA

Instituto de Quimica de Araraquara, Caixa Postal 174, 14800 Araraquara, SP, Brazil

(Received 6 August 1986; accepted 10 March 1987)

Abstract. [MnCI(NCS){OP(CH,),},], M,=705-06,
orthorhombic, Pbca, a =10-992 (3), b= 22 331 (2),
c=27-722(4)A, V=6805(3)A%, Z=8, D,=
1-37 (1), D,=1-376 (5)gcm™, A(Mo Ka) =
0-71069 A, u=5-98cm~!, F(000)=2904, T=ca
293 K, R =0-102 for 2486 observed reflections. Pairs
of molecules of the complex link through Mn—Cl’(1 —
x, 1 —y, 1 — z) bonds to form dimeric units. Because of
this dimerization, the Mn atom assumes a distorted
trigonal-bipyramidal geometry. The Mn atom is 0-08 A

0108-2701/87/081628-03$01.50

out of the equatorial plane formed by Cl, O and N
atoms. Pairs of these bipyramids share C1—Cl’ edges.

Experimental. Synthesized and characterized by
Davolos (1978), colourless plates, 0-2 x 0-2 x 0-4 mm,
D, by flotation (CH;OH + CHBr;), CAD-4 dif-
fractometer, w—26 scan mode, unit-cell dimensions
from 25 reflections (10 < @< 17°), absorption ig-
nored, #<24°, 0<h<12, 0<k<25 0<l<3l,
three standard reflections showed no appreciable

© 1987 International Union of Crystallography
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intensity variation, 4141 independent reflections, 2486
observed reflections [I > 36(I)], Lorentz and polariza-
tion corrections. Structure solved partially by
MULTAN78 (Main, Hull, Lessinger, Germain, De-
clercq & Woolfson, 1978), subsequent difference
Fourier maps showed all other atoms. Refinement by
least squares using SHELX76 (Sheldrick, 1976),
2w(IF,| —F,)* minimized, atomic coordinates,
anisotropic thermal parameters and scale factor refined,
isotropic thermal parameters for H atoms located
geometrically and not refined, final R =0-102, wR
=0-079 (poor quality of crystal and hence of agree-
ment indices), w=2-.5795/¢*(F,), maximum 4/c in
final refinement cycle 0-05, maximum and minimum

Table 1. Atomic coordinates and equivalent isotropic
thermal parameters (Fgmilton, 1959) with e.s.d.’s in

parentheses
x y z B (AD

Mn 0-4302 (2) 0-4777 (1) 0-4394 (1) 3.20(7)
cl 0-4980 (4) 0-5702 (1) 0-4800 (1) 4.1 (1)
s 0-7063 (5) 0-3423 (2) 0-3597 (1) 6-0(2)
P(4) 0-1625 (4) 0-3951 (1) 0-4293 (1) 3.6 (1)
P(B) 0-3514 (4) 0-5770 (1) 03450 (1) 36 (1)
0o(4) 0-2772 (8) 0-4279 (3) 0-4438 (3) 3-8(3)
0o(B) 0-3530 (9) 0-5293 (3) 0-3835 (3) 4.7 (4)
N 0-553 (1) 0-4309 (5) 0-3963 (4) 4.6 (5)
C 0-614 (1) 0-3926 (6) 0-3807 (5) 4.0 (6)
C(14) 0-146 (1) 0-3252 (5) 0-4631 (4) 31 (5)
C(24) 0-066 (2) 0-2815 (5) 0-4471 (5) 4.7(6)
C(34) 0-056 (2) 0-2289 (6) 0-4719 (5) 5.7(7)
C(44) 0-127(2) 0-2202 (6) 0-5131 (6) 4-7(7)
C(54) 0-212(2) 0-2639 (6). 5~ 0-5292 (5) 5.9(8)
C(64) 0.222(2) 0-3181 (6) 05035 (5) 4.8(7)
C(74) 0-032 (1) 0-4388 (5) 0-4379:(4) 3-4.(6)
C(84) 0-031(2) 0-5008 (5) 0-4271 (4) 4.2(6)
C(94)  —0-066 (2) 0-5365 (6) 0-4319 (6) 6:0 (8)
C(104) —-0-172(2) 0-5131 (7) 0-4487(5) 5.7(8)
C(114)  —0.182(2) 0-4532 (7) 0-4595 (5) 5.0(7)
C(124)  —0-081(2) 0-4175 (6) 0-4541 (5) 4-1(6)
C(134) 0-165 (2) 0-3734 (6) 0-3659 (5) 5.0(7)
C(144) 0-059 (2) 0-3782 (6) 0-3376 () 5.0 (7)
C(154) 0-063 (3) 0-3577 (8) 0-2909 (7) 9(1)
C(164) 0-171(3) 0-3331 (9) 0-2739 (8) 11 (1)
C(174) 0-276 (3) 0-3276 (9) 0-3024 (7) 11 (1)
C(184) 0270 (2) 0-3473 (1) 0-3486 (6) 7-4(9)
C(1B) 0-486 (2) 0-6226 (6) 0-3442 (4) 3-9.(6)
C(2B) 0-487 (2) 0-6822 (6) 0.3292 (5) 5.6(7)
C(3B) 0-589 (2) 0-7150 (6) 0-3264 (6) 6-1(8)
C(4B) 0-695 (2) 0-6903 (7) 0-3385 (5) 5.5(8)
C(5B) 0-698 (2) 0-6312 (6) 0-3540 (6) 6-0 (8)
C(6B) 0-597(2) 0-5988 (6) 0-3558 (5) 4.5(7)
C(1B) 0-227(1) 0-6279 (6) 0-3547 (5) 3.2(5)
C(8B) 0-203 (2) 0-6471 (6) 0-4014 (5) 5.3(D
C(9B) 0-114 (2) 0-6866 (7) 0-4103 (6) 5.2(7)
C(10B)  0-037(2) 0-7081 (6) 0-3747 (7) 6-7(9)
C(I1B)  0-061(2) 0-6898 (7) 0-3279 (6) 6-4 (8)
C(12B) 0-153 (1) 0-6492 (6) 0-3176 (5) 4.5(7)
C(138)  0-334(2) 0.5453 (5) 0-2849 (4) 4.2(6)
C(14B)  0-244(2) 0-5060 (6) 0-2761 (5) 5.5(7)
C(15B) 0-232(2) 0-4792 (6) 0.2315 (6) 6-2 (8)
C(168)  0-313(2) 0-4926 (7) 0-1963 (6) 6:1(9)
C(17B) 0-404 (2) 0-5309 (8) 0-2042 (6) 8 (1)
C(183)  0-420(2) 0-5580 (6) 0-2497 (6) 5-4(7)

Table 2. Selected bond angles (°)

Ci-Mn—-0(4) 133-2(3) O(B)-Mn—N 96-5 (4)
Cl-Mn—N 119-1(3) Ci—Mn-CV 82.0(1)
O(4)-Mn—N 107-3 (4) Cl'—Mn~-0(4) 88-5(2)
Cl-Mn-0O(B) 90-0 (2) Cl'—Mn-N 95:2(3)
0(4)-Mn—0O(B) 90-6 (3) CI'-Mn-0(B) 168-0 (2)

1629

height in final difference Fourier map 1-1 and
—1-1e A-3. Scattering factors from International
Tables for X-ray Crystallography (1974). Calculations
performed on the VAX 11/780 computer.

Positional and equivalent isotropic thermal param-
eters are listed in Table 1* and selected bond angles are
presented in Table 2. The atom-numbering scheme and
bond lengths are shown in Fig. 1 and a stereoview of
the molecule is shown in Fig. 2 (Johnson, 1965).

Related literature. The author is studying the structure
of a series of manganese(II) complexes (Tomita, 1985).

This work was supported by FAPESP, CNPq and
FINEP. I thank the Instituto de Fisica e Quimica de
Sao Carlos, USP, Brazil, for computing facilities.

* Lists of structure factors, anisotropic thermal parameters and
bond angles have been deposited with the British Library Docu-
ment Supply Centre as Supplementary Publication No. SUP 43868
(15 pp.). Copies may be obtained through The Executive Secretary,
International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England.

€

Fig. 1. Numbering scheme and bond lengths (A) with e.s.d.’s in
parentheses. Numbers refer to C atoms unless otherwise
indicated.

Fig. 2. Stereoview of the molecule.
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Hydrogen—Uramum Bonding

BY PIERRETTE CHARPIN, MARTINE NIERLICH, DANIEL VIGNER, MONIQUE LANCE AND DENISE BAUDRY
IRDI/DESICP/DPC/SCM—CNRS UA 331 CEA CEN/Saclay, 91191 Gif sur Yvette CEDEX, France

(Received 6 November 1986; accepted 9 March 1987)

ey

Abstract. [U(BH,),(C,H;0),], M,=441.6, ortho-
rhombic, Pnma, a= 10-439 (3), b 7-120: (2), c=
11:3315(3)A,” Vv=841.0M A% Z=2,' D,=
1:74 Mg m~3, A(Mo Ka) =0-71073 A, 1 =9+13 mm*l
F(000)=416, T=295K, R= 0-037 for 216 unique
observed data. The molecular geometry ‘is in essential
agreement with that reported by Rietz, Edelstein,
Ruben, Templeton & Zalkin [Inorg. Chem (1978), 17,
658—660] the major difference bemg the ‘relatlvely high
accepted thermal parameters at room’ temperature for
the C and B atoms instead of disorder in both the C
atoms of tetrahydrofuran (THF) and the B atoms. The
complex is confirmed “as a ‘monomer with an octa-
hedral arrangement around the U’atom of four BHy
and two trans THF molecules. The*lig"ation of BH to the
U atom is through bridging 'H atoms, the four
equivalent BHj; acting as tridentate ligands [U—B
2-53 (6) Al However, th¢ bending of the line U—
B—HB(4) [164 (4)°] makes the three bridging H atoms
unequivalent, one being as close ‘as 2-16 Atothe U
atom.

Expenmental -Tetrahydrofuran added to a solution of
U(BH)), in deuterated toluéne; after recording the
NMR spectrum of the adduct at 213 K the solution is
stored at 243 K and- emerald-green crystals obtained;
crystal 0-40 x 0-30°'x'0:25 mm; Enraf~Nonius CAD-4
dlffractometer controlled by a PDP11/23 Plus com-
Ruter, graphite- monochromatlzed Mo Ko radiation;
/20 scan technique; cell parameters obtained from
least-squares procedure on 25 reflections (8 < §<
12°); decay of 11-8% (in 10 h) in intensities of three
standard reflections monitorgd every: 100 measure-

0108-2701/87/081630-02801.50

ments, linearly corrected; Lorentz and polarization
corrections; max. and min. transmission factors fer an
empirical absorption correction 1-21 and 0-75 (Walker
& Stuart, 1983); total of 921 reflections measured in
range 1< 6<20° 0<h<10,0<k<6, —10<I<
10; 355 unique reflections, 216 with 7> 26(I). Struc-
ture solved by Patterson method for U; remaining
atoms located by difference Fourier techniques; full-
matrix least-squares reﬁnement based on F; anisotropic
thermal parameters for U; scattering factors including
anomalous-dispersion terms from International Tables
Jor X-ray Crystallography (1974). H atoms of the THF

Fig. 1. ORTEP (Johnson, 1976) representation of the coordination
sphere of the U atom, giving bond ‘lengths (A) and atomic
numbermg (symietry of the U site 2/m).
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