Data collection
Enraf—Nonius CAD-4

ABDELAZIZ BENNOUNA et al.

1732 reflections with

diffractometer 1> 3ac(D)
w/26 scans R = 0.049
Absorption correction: Omax = 26.32°
refined from AF (Walker h=-10—-0
& Stuart, 1983) k=0— 18
Thin = 0.090, Tax = 0.115 [= —15— 15

3230 measured reflections
2888 independent reflections

Refinement
Refinement on F

3 standard reflections
frequency: 60 min
intensity decay: 3.2%

Apmax = 0.724 ¢ A3

R =0.030 Apmin = 0.000 e A3
wR = 0.033 Extinction correction:
S =0.972 Zachariasen (1967)

1732 reflections

212 parameters

H-atom coordinates refined
w = 4F*/[c*(D) + (0.04F%)3
(A/0)max = 0.03

Extinction coefficient:
4.584 x 107°

Scattering factors from Inter-
national Tables for X-ray
Crystallography (Vol. IV)

Table 1. Selected geometric parameters (A, °)

Re—Cl1 1.89(1) 05—C12 1.30(1)
Re—C2 1.88(1) 06—C12 1.21(1)
Re—C3 1.88 (1) N—C9 1.34 (1)
Re—C4 2.290(9) N—CI10 1.45(1)
Re—C5 2.313(9) C4—C5 1.39(1)
Re—C6 2.297(8) C4—C8 1.42(1)
Re—C7 2.291¢(8) C5—C6 1.39(1)
Re—C8 2.276 (8) C6—C7 1.39.(1)
Re—Cnt 1.958 C71—C8 1.43(1)
01—l 1.16 (1) Cc8—C9 1.48 (1)
02—C2 1.17(1) C10—C11 1.52(1)
03—C3 1.16 (1) Cl1—Ci12 1.51(1)
04—C9 1.24 (1)

Cl—Re—C2 91.0 (5) Re—C3—03 177.0(1)
Cl—Re—C3 87.8(5) C9—N—CI10 1223 (7)
Cl—Re—C8 157.6 (4) 04—C9—N 121.6 (8)
C2—Re—C3 88.0(5) 04—C9—C8 120.5 (7)
C2—Re—C8 101.2 (4) N—C9—C8 117.8(7)
C3—Re—C8 111.1 (4) N—C10—C11 111.9(7)
C4—Re—C5 35.1(3) Cl10—CI11—C12 112.5(7)
C4—Re—C8 36.1(3) 05—C12—06 123.5(8)
C5—Re—C6 35.2(3) 05—C12—C11 113.1(7)
C6—Re—C7 35.3(3) 06—C12—Cl11 1234 (7)
C7—Re—C8 36.4 (3) Cnt—Re—Cl1 126.5
Re—C1—01 176 (1) Cnt—Re—C2 124.4
Re—C2—02 176.5 (9) Cnt—Re—C3 127.1

Data collection: CAD-4 Operations Manual (Enraf-Nonius,
1977). Cell refinement: CAD-4 Operations Manual. Data
reduction: SDP (B. A. Frenz & Associates Inc., 1982).
Program(s) used to solve structure: MULTAN11/82 (Main et
al., 1982). Program(s) used to refine structure: SDP. Molecular
graphics: ORTEPII (Johnson, 1976).

This work was made possible thanks to a Centre
National de la Recherche Scientifique (CNRS) grant.

Lists of atomic coordinates, displacement parameters, structure factors
and complete geometry have been deposited with the IUCr (Reference:
DU1167). Copies may be obtained through The Managing Editor,
International Union of Crystallography, 5 Abbey Square, Chester CH1
2HU, England.
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Abstract

In the title compound, (C24H9As)[TcO(CoH;;N305S)].-
CHCls, technetium is coordinated to three amide N
atoms and one S atom which form a square pyramid,
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(Ca4H2As)[TcO(CoH,;N305S)].CHCl;

023

cu4 D

N1l on
Te \&f&@
. mlg] C12
— c13

Fig. 1. ZORTEP (Zsolnai & Pritzkow, 1994) drawing of the title molecule showing the atomic numbering scheme. Ellipsoids are shown at the

40% probability level.

with the oxo group occupying the apical position such
that the Tc atom lies 0.771(5) A above the least-
squares basal plane. The methyl group adopts a syn
configuration with respect to the oxo-metal group. The
chloroform solvate molecule exhibits site occupation
disorder with three positions for the Cl atoms.

Comment

The title molecule, (I), has a square-pyramidal arrange-
ment around the Tc atom, with the oxo group occupying
the apical position. The three N atoms and the S atom
lie in a plane with a maximum deviation of 0.075 (6) A.
The Tc—O distance of 1.657(5) A is comparable with
that in other monooxo complexes (Mahmood, Halpin,
Baidoo, Sweigart & Lever, 199 1). The mean value of the
Tc—N bond length [2.002 (16) A] is in the normal range
for sp*>-hybridized N atoms. Distances and angles in the
tetraphenylarsonium moiety are within normal ranges
(Allen et al., 1987). The deepest hole and highest peak
from the difference Fourier synthesis after refinement
are found between the disordered Cl atoms.

024“20/\5? .CHCl3

The atoms in the chloroform solvate molecule have
high disorder and loss of this molecule is responsible
for the deterioration of the crystal with time (crystals
become opaque). The cations and anions are arranged
in double chains along the ¢ direction. The 023 atom
forms an intramolecular hydrogen bond with the amino
N21 atom and a weaker hydrogen bond with the
carbonyl 021 atom (see Table 2). These hydrogen bonds
determine the orientation of the 022 atom. Carbon—oxy-
gen and carbon-sulfur distances in C23—H23B---021
and C23—H23A- - -§ [C23---021 2.754 (9) and C23- - -S
3.214 (8) A] are shorter than the sums of the van der
Waals radii and could be classified as possible intra-
molecular contacts.

Weak intermolecular C—H---O contacts join the
tetraphenylarsonium cation with the technetium complex
ligands (see Table 2).

Experimental

The title compound was prepared from NH,**TcO, (spiked
with NH,**"TcO,), mercaptoacetyl-pL-alanylglycylglycine and
sodium dithionite, dissolved in a phosphate buffer at pH 12.
The technetium chelate was precipitated by the addition
of tetraphenylarsonium chloride and recrystallized from an
MeOH-CHCIl; (9:1) solution.

Crystal data

(C24H2(]AS)[TCO(C9H11- Mo Ko radiatjon
N305S)]).CHCl; A=0.71073 A

M, = 890.89 Cell parameters from 24

Monoclinic reflections

P2, / n g =10-12°



a=9484(5) A
b=10949 (1) A

c=3574(2) A
3 = 93.87 (4)°

V = 3703 (4) A?
Z=4

D, = 1598 Mg m~?

Dn=15Mgm™

D,, measured by flotation in
aqueous CdCl, solution

Data collection

Stoe Stadi-4 four-circle
diffractometer

w/20 scans

Absorption correction:
empirical via 1 scans
(EMPIR; Stoe & Cie,
1988b)
Tin = 0.711, Trax = 0.938

13 660 measured reflections

6491 independent reflections

Refinement

Refinement on F?

R(F) = 0.0489

wR(F?) = 0.1935

S = 1.006

6452 reflections

499 parameters

H atoms not refined

w = U[oX(F2}) + (0.0632P)*]
where P = (F2 + 2F)/3

N. M. BLATON et al.

u=1.595 mm™"
T=293(2) K
Plate

0.76 x 0.16 x 0.04 mm
Orange

3391 reflections with

1> 20()
Riny = 0.0580
gmax=250
h=-11 =11
k=0—13
l=-42 — 42

3 standard reflections
frequency: 60 min
intensity decay: 1.2%

(A/U)max = 0.007

Apmax = 078 ¢ A7?

Apmin = —0.52 ¢ A3

Extinction correction: none

Scattering factors from Inter-
national Tables for X-ray
Crystallography (Vol. IV)

Table 1. Selected geometric parameters (A, °)

Te—O 1.657 (5)
Te—N1 2.000 (6)
Tce—S 2278 (2)
Te—N11 1.974 (6)
Te—N21 2,031 (6)
N1—Cl1 1.35(1)
N1—C12 1.473(9)
C1—01 1.223 (9
Ccl1—C2 1.51 (1)
C2—S 1.806 (8)
N11—C11 1.345(9)
N11—Te—N21 779 (2)
S—Tc—N21 89.8(2)
S—Tc—N11 134.6 (2)
N1—Tc—N21 138.6 (3)
NI—Tc—NI1 78.8(3)
NI—Tc—S 82.9(2)
O—Tc—N21 109.7 (3)
+ O—Tc—NI11 113.9(3)
O—Tc—S 1114 (2)
O—Tc—N1 110.9 (3)
Te—N1—C12 115.3(4)
Te—N1—Cl1 125.2(5)
Cl—N1—C12 118.3 (6)
N1—C1—C2 114.2(7)
N1—C1—-01 124.8(7)
o1—-C1—2 1210(7)
Cl1—C2—S 112.3(6)
Te—S—C2 99.9 (3)
Te—N11—C22 119.1(5)

N11—C22 1.434(9)
Cl11—-011 1.235(9)
Ci1—C12 1.52(1)

C12—C13 1.52(1)

N21—C21 1.365(9)
N21—C23 1.452(9)
C21—-021 1.233 (9)
C21—C22 1.51 (1)

Cc23—C24 1.52(1)

C24—022 1.201 (9)
C24—023 1.314(9)
Te—NI11—C11 119.3 (5)
C11—NI11—C22 121.4 (6)
NI11—C11—CI12 113.8 (6)
N11—C11—011 125.2(6)
011-Cl11—C12 121.0 (6)
N1—C12—C11 107.4 (6)
Cl1—Ci12—C13 112.1 (6)
NI1—CI12—C13 111.8 (6)
Te—N21—C23 125.5 (4)
Tc—N21—C21 117.3(5)
C21—N21—C23 116.9 (6)
N21—C21—C22 113.3(6)
N21—C21—-021 125.3(7)
021—C21—C22 121.4(7)
N11—C22—C21 109.0 (6)
N21—-C23—C24 117.4 (6)
C23—C24—023 116.1 (6)
C23—C24—022 121.5(7)
022—C24—023 1224 (7)
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NI1—Te—N21—C21 163(5)  O—Te—NI1—Cl —103.1(6)
0—Te—N21—C21 —-950(5  O—Te—NI—CI2 90.1(5)
S—Te—N21—C23 -336(5)  S—Tc—NI—CI 7.1(6)
O—Te—N21—C23 79.1(6)  NI—C1—C2—S§ -223(9)
NI—Te—N11—Cl1 146(5)  NII—CII—CI2—NI  —12.1(8)
0—Tc—N11—Cl1 —~93.5(6)  OIl—CII—CI2—N1  167.6(6)
0—Te—N11—C22 90.7(6)  N21—C21—C22—NIl  1.4(9)
0—Te—S5—C2 942(3)  N21—C23—C24—023  17(1)

°
Table 2. Hydrogen-bonding geometry (A, °)
D—H---A H--A D-- A D—H...A

023—H23- - -N21 241 2788 (8) 109
023—H23. - -021 2.78 3.461 (7) 141
C63—H63- - -022 2.66 3.347 (10) 132
C74—H74. . .011 2.69 3357 (11) 129
C66—H66- - -O117 222 3.124 (10) 162
C86—H86- - -021% 2.44 3229 (9) 142.1

Symmetry codes: (i) 1 +x,y,z; (ii) I +x, L +y,z; (iii) § —x, { +y, 4 — 2.

A scan width of 1.2° plus ) — o divergence and a variable
scan rate in the range 0.5-2.0 s per step was used. Empirical
absorption corrections based on 3 scans and corrections for
linear decay and for Lp were applied. The structure was
solved using direct methods. All non-H atoms were refined
anisotropically except for those of the disordered chloroform
solvate molecule. H atoms were located on ideal molecular
geometnes and refined using a riding model. The C—Cl
distance in the disordered molecule was restrained to 1.74 A
and the occupation factor of the disordered Cl atoms was fixed
at 0.33. The Cl atoms were restrained to have the same Uy
components within 0.01 A? in the direction of the C—Cl bond.
Components of the anisotropic displacement factors of the Cl
atoms were restrained to be equal within 0.02 A? when the Cl
atoms were closer than 0.7 A.

Data collection: DIF4 (Stoe & Cie, 1988a). Cell refinement:
DIF4. Data reduction: REDU4 (Stoe & Cie, 1992). Program(s)
used to solve structure: SIR92 (Altomare et al., 1994).
Program(s) used to refine structure: SHELXL93 (Sheldrick,
1993). Molecular graphics: ZORTEP (Zsolnai & Pritzkow,
1994). Software used to prepare material for publication:
PARST (Nardelli, 1983).

Lists of atomic coordinates, displacement parameters, structure factors
and complete geometry have been deposited with the IUCr (Reference:
NA1260). Copies may be obtained through The Managing Editor,
International Union of Crystallography, 5 Abbey Square, Chester CH1
2HU, England.
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