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Abstract 

Ten complexes formulated as Ph,SnL, where L is RC,H,C(0)N,CHC,H40 with 
R= H, p-NO,, p-Cl, p-Br, p-CH,, p-OCH,, o-NH,, m-NO,, m-OCH,, and 
3,5-dinitro, have been prepared and were characterized by ‘H NMR, IR, and mass 
spectroscopy and elemental analyses. A single crystal X-ray diffraction study of the 
complex with R=o-NH, confirms the molecular structure. The crystals are triclinic, 
space group Pi with a 9.608(2), b 11.826(4), c 21.478(6) A, (Y 76.17(2), p 76.53(2), y 
f&91(2)", V 2302.7(4)xk3, Z= 4, Ql.52 g/ cm3. The final discrepancy factors are 
R = 0.050 and R, = 0.057 for 3129 observed independent reflections. The tin atom 
has a distorted trigonal bipyramidal coordination. The two Sn-0 bonds of 2.073(6) 
and 2.116(6) A, respectively and one Sn-N bond (of 2.143(7) A) * are shorter than 
those found in related complexes. A comparison of the IR spectra of the ligands 
with those of the corresponding complexes, reveals that the disappearance of the 
bands assigned to carbonyl unambiguously confirms that the ligands coordinate 
with the tin in the enol form. 

Introduction 

In a previous paper [l] we described the substitution reactions of dichlorobis[( 7~- 
cyclopentadienyl)dicarbonyliron]tin(IV) with a-(substituted a-hydroxybenzylidene- 
hydrazonomethyl)phenols. The X-ray and spectroscopic studies showed that in the 
substitution products the o-(substituted ol-hydroxybenzylidenehydrazono- 
methyl)phenols are tridentate planar ligands and exist in the enol-form. As a 
continuation of thpxe studies we have now obtained a different type of tin(IV) 

* The bond distances and angles quoted in the text all refer to the averaged values of two independent 

molecules. 
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complex, from the substitution reactions of djchlorodiphenyltin with the same 
ligands, in order to examine the effects by various substituents attached to the tin 
atom on the coordination bonds between the tin atom and the ligands. Ten products 
formulated as Ph,SnL, where L is RC,H4C(0)N,CHC,,H,0 (R - H, p-NO,. p-Cl, 
p-Br, ID-CH,, p-OCH,, o-NH,, r?z-NO?, m-OCH,, 3,5-dinitro). have been synthe- 
sized and characterized by ‘H NMR, IR, and mass spectroscopy and by elemental 
analyses. A single crystal X-ray diffraction study (R = o-NH,) has confirmed the 
compositions of these complexes and revealed that shorter Sn-N and Su-0 bonds 
are formed between the central tin atom and the ligand when two phenyl groups 
replace the tw!o v-cyclopentadienyldicarbonyliron groups in these complexes. 

Results and discussion 

The analytical data, color, melting points, and the yields of the various Ph,SnL 
are listed in Table 1. Triethylamine was used to remove the hydrogen chloride 
formed in these substitutions. It should be noted that, in order to prepare Ph,SnL, 
the ligands and triethylamine must be mixed first, only then can the dichlorodiphen- 
yltin in benzene solution be added dropwise to it. If the ligands and dichlorodiphen- 
yltin are mixed first and triethq-lamine is then added to the solution, the substitution 
reactions do not proceed successfully. 

A remarkable difference between the IR spectra of the ligands and those of the 
corresponding complexes is that the stretching vibration bands of carhonyl disap- 
pear from the spectra of the complexes. The disappearance of the bands assigned to 
carhonyls unambiguously confirms that the ligands coordinated with the tin are in 
the enol form. The characteristic absorptions at 1603.--1611 and 1.59%- 1599 cm ’ 
(see Table 2) in the spectra of these complexes indicate the presence of C-N_- and 

C=N-N=C groups [2]. A strong peak at 1073 cm- ’ is characteristic of the 
Sn-Ph group [3]. 

Figure 1 is a perspective drawing of Ph,Sn[OC,H,CHN,C(0)C,H,NHL], along 
with the adopted labelling scheme. The final fractional coordinates of nonhydrogen 
atoms with equivalent isotropic thermal parameters for this complex are listed in 
Table 3. The crystals of this complex consist of discrete molecules. There are two 

‘Table 1 

Physical constants and analytical data of the complexes Ph,Sn[OC,H,CHN,C( O)C,, H,j K] 

R hlol. 

Wt. 

H 512 

p-NO, 557 

p-Cl 546 

p-Br 590 

f-CH, 526 

P-OCH, 542 

o-NH, 527 

vvNOZ 551 

m-O(‘HJ 542 

7,5-dinitro 602 

Cob 

pale-yellow 

pale-yellow 

yellow 

pale-yellow 

pale-yellow 

pale-yellow 

dark-yellow 

yellow 

pale-yellow 

dark-yellow 

mp 
“C 

Yield 
cg 

165-167 91 

207-209 90 

167-169 90 

179.-181 87 

175-177 92 

199%201 86 

171-173 x3 

234- 236 X6 

14x-150 90 

274-276 x5 

Analysis (Found (talc.) (%) 

c H 

60.92(61.06) 3.98(3.91) 

56.04(56.11) 

57.11(57.14) 

52.96(52.X83 

61.78(61.71) 

60.05(59.89) 

SY.lX(59.32) 

56.14(56.11) 

60.02(59.X9) 

51.97(51.91) 

3.47c3.42) 

3.47(3.4X) 

3.17(3.22) 

4.27(4.19) 

4.0?(4.07) 

4.Mi.Y’)) 

3.4X(3.42) 

4.11(4.07) 

2.97(3.00) 

N 

5.60(5.4X) 

7.29(7.55) 

5.11(5.12) 

4.72(4.75) 

5.16(5.33) 

5.1 l(5.27) 

X.07(7.98) 

7.45(7.5_5) 

‘;.09(5.27) 

93X(Y.32) 
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Table 3 

Positional parameters and equivalent isotropic thermal parameters for Ph2Sn[NHLChH4C(0)Nz- 

CHC,H,O] 

Atom X I’ z Be,, (A2 1 

O(1) 
WI 

O(2) 
CUl) 
C(12) 

W3) 

CU4j 

w5j 
C(16) 

C(l7) 

N(1) 

N(2) 
C(1) 
C(21) 

C(22) 

C(23) 

C(24) 
C(25) 

C(26) 

NW) 
C(31) 

C(32) 

C(33) 

C(34) 

C(35) 
C(36) 

CC41 ) 
C(42) 
C(43) 

C(M) 

C(45) 

C(46) 

W2) 
O(3) 

O(4) 

C(51) 
C(52) 

C(53) _ 

C(54) 

C(55) 

C(56) 
C(57) 

N(3) 

N(4) 

C(2) 

C(61) 

C(62) 

C(63) 

C(64j 

C(65) 

C(66) 

N(62) 

0.948(l) 

0.579(l) 

0.7650( 1) 

1.019(2) 
1.156(l) 

1.230(2) 

1.167(2) 

1.034(l) 

0.961(l) 

0.830( 1) 

0.749(l) 

0.630(l) 

0.552(l) 

0.420(l) 

0.384(l) 

0.257(2) 

0.175(2) 

0.211(2) 

0.335(2) 

0.458(l) 

0.X75(2) 

0.801(Z) 

0.881(2) 

1.029(2) 

1.097(2) 

1.026(l) 

0.651(1j 

0.722(l) 

0.641(2) 

0.497(2) 

0.430(2) 

0.508(2) 

0.22857(9) 

0.152(l) 

0.3266(X) 

0.089(l) 

0.005(l) 

0.056(l) 

0.039(2) 

0.039(l) 

0.103(l) 

0.176(l) 

0.2279(9) 

0.290(l) 

0.334(l) 

0.407(l) 

0.416(l) 

0.481(l) 

0.531(2) 

0.524(l) 

0.459(l) 

0.368(l) 

0.2621(8) 

0.26635(g) 

0.2046(7) 

0.173(l) 
0.204(l) 

0.120(l) 

0.004( 1) 

- 0.026( 1) 

0.062( 1) 

0.022( 1) 

0.0824(X) 

0.0250(9) 

0.091(l) 

0.047(l) 

-0.078(l) 

-0.109(l) 

-0.032(l) 

0.086(2) 

0.126(l) 

-0.159(l) 

0.315(l) 

0.306(l) 

0.334(l) 

0.370(l) 

0.375(l) 

0.349(l) 

0.378(l) 

0.422(l) 

0.492(l) 

0.510(l) 

0.463( 1) 

0.394(l) 

0.27645(7) 

0.3556(E) 

0.267X(6) 

0.458(l) 

0.466( 1) 

0.574(l) 

0.669(l) 

0.654(l) 

0.549(l) 

0.545(l) 

0.4483(X) 

0.4652(g) 

0.368(l) 

0.365(l) 

0.465(l) 

0.452( 1) 

0.345(l) 

0.245( 1) 

0.256(l) 

0.5729(9) 

0.41X9(5) 

0.49189(5) 

0.5672(5) 

0.396X(6) 
0.3512(7) 

0.3235(7) 

0.3409(X) 

0.3X72(7) 

0.4157(6) 

0.4635(6) 

0.4960(5 ) 
0.5413(5) 

0.5750(6) 

0.6276(6) 

0.6468(h) 

0.6976(7) 

0.7275(g) 

0.7078(X) 
0.6577(7) 

0.6201(6) 

0.5569(7) 

0.6219(7) 

0.6653(g) 

0.6433(g) 

0.5777(g) 

0.5301(X) 

0.4296(7) 

0.3616(7) 

0.3198(7) 

0.3440(7j 

0.4090(7) 

0.4527(7) 

0.94592(4) 

0.8642(4) 

1.0252(4) 

0.8504(6) 

0.X015(6) 

0.7825(7) 

0.8094(7) 

0.85X2(7) 

0.87X5(6) 

0.9298(6) 

0.959X(4) 

.1.0105(5) 

1.0408(5) 

1.0966(5) 

1.1205(6) 

1.174X(7) 

1.2021(7) 

1.1772(6) 

1.1254(6) 

1.0950(5) 

6.03(3) 

X.1(3) 

7.Q.1) 

6.7(4) 
7.0(4) 

X.1(5) 

X.115) 

7.0(4) 

6.0( 3) 

5.7(4) 

5.1(3) 

5.9(3) 

6.3(4) 

6.7(4) 

6.3(3) 

7.6(4) 

X.6(5) 

8.7(5) 

7.2(4) 
X.1(4) 

6.3(4) 

6.6(4) 

X.8(5) 

9.0(5) 

X.4(5) 

7.3(4) 

5 .X(4) 

6.7(4) 

7.3(4) 

7.7(4) 

X.2(5) 

7.0(4) 

4.57(2) 

6.8(3) 

4.9( 2) 

4.9(3) 

6.7(4) 

6.9(4) 

7.2(4) 

6.1(4) 

4.6( 3) 

5.1(3) 

4.4(2) 

4.6~3) 

4.4(3) 

4.2(3) 

5.0(3) 

6.5(4) 

7.2( 4) 

7.1~4) 

5.6(4) 

Q(3) 
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Table 3 

Atom x Y z B,, (A’) 

C(71) 

C(72) 

C(73) 

C(74) 

C(75) 

C(76) 

C(81) 

C(82) 

C(83) 

C(84) 

Ct85) 

C(86) 

0.404(l) 

0.503(l) 

0.615(2) 

0.625(2) 

0.525(2) 

0.413(l) 

0.032(l) 

0.038(2) 

- 0.096(2) 

- 0.223(2) 

- 0.223(2) 

-0.096(l) 

0.201(l) 

0.142(l) 

0.087(l) 

0.089(2) 

0.150(l) 

0.206(l) 

0.183(l) 

0.094(l) 

0.037(l) 

0.072(l) 

0.158(l) 

0.218(l) 

0.8913(6) 

0.9236(7) 

0.8884(S) 

0.8221(9) 

0.7903(7) 

0.8237(6) 

1.0049(6) 

1.0596(7) 

1.0983(g) 

1.0793(g) 

1.0246(9) 

0.9827(7) 

5.1(3) 

6.5(4) 

8.8(5) 

9.1(5) 

8.2(5) 

6.3(4) 

5.5(3) 

6.8(4) 

8.4(5) 
8.5(5) 

9.2(5) 

7.5(4) 
- 

crystallographically independent molecules in an asymmetric unit. Two sets of bond 
distances and angles are shown in Tables 4 and 5, respectively. As the configura- 
tions of the two independent molecules are essentially identical, and slight dif- 
ferences between the sets of data are regarded as experimental error. As in the case 
of [Cp(CO),Fe],[NH,C,H,C(O)N,CHC,H,O]S n, so the o-( a-hydroxy-o-amino- 

benzylidenehydrazonomethyl)phenol is a tridentate, planar ligand. The tin atom lies 

Fig. 1. Structure of Ph,Sn[OC,H,CHN,C(0)CeH.,NHz]. 
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Table 4 

Selected bond distances for the two independent molecules (A and B) of Ph,Sn[NH&,H,C(O)- 
N,CHC,H,O] (A) 

Molecule A 

Sn(l)-O(1) 

Sn(l)-O(2) 
Sn(l)-N(1) 
Sn(l)-C(31) 
Sn(l)-C(41) 
O(l)-C(l1) 
0(2)-C(1) 
C(ll)-C(12) 
C(ll)-C(16) 
C(l2)-C(13) 
C(l3)-C(14) 
C(14)-C(lS) 
C(15)-C(16) 
C(16)-C(17) 
C(l7)-N(1) 

N(l)-N(2) 
N(2)-C(lj 
C(l)-C(21) 
C(21)-C(22) 
C(21)-C(26) 
C(22)-C(23) 
C(22)-N(22) 
C(23)-C(24) 
C(24)-C(25) 
C(25)-C(26) 
C(31)-C(32) 
C(31)-C(36) 
C(32)-C(33) 
C(33)-C(34) 
C(34)-C(35) 
C(35)-C(36) 
C(41)-C(42) 
C(41)-C(46) 
C(42)-C(43) 
C(43)-C(44) 
C(44)-C(45j 
C(45)-C(46) 

2.076(6) 
2.119(7) 
2.163(7) 
2.120(9) 
2.122(9) 
1.36(l) 
1.33(.1) 
1.45(2) 
1.37(l) 
1.38(l) 
1.43(l) 
1.42(l) 
1.43(l) 
1.43(l) 
1.25(l) 
1.383(9) 
1.30(2) 
1.50(2) 
1.46(l) 
1.40(l) 
1.42(l) 
1.34(l) 
1.38(l) 
1.38(l) 
1.41(l) 
1.39(l) 
1.46(l) 
1.441) 
1.43(2) 
1.39(l) 
1.45(2) 
1.43(l) 
1.38(2) 
1.42(l) 
1.39(l) 
1.38(2) 
1.43(l) 

Molecule B 

Sn(2)-O(3) 
Sn(2)-O(4) 
%1(2)-N(3) 
Sn(2)-C(71) 
Sn(2)-C(81) 
O(3)-C(51j 

0(4)-C(6) 
C(Y)-C(52) 
C(51)-C(56) 
C(52)-C(53) 
C(53)-C(54) 
C(54)-C(55) 
C(55)-C(56) 
C(S6)-C(57) 
C(57)-N(3) 
N(3)-N(4) 
V4)-C(6j 
C(6)-C(61) 
C(61)-C(62) 
C(61)-C(66) 
C(62)-C(63) 
C(62)-N(62) 
C(63)-C(64) 
C(64)-C(65) 
C(65)-C(66) 
C(71)-C(72) 
C(71)-C(76) 
C(72)-C(73) 
C(73)-C(74) 
C(74)-C(75) 
C(75)-C(76) 
C(81)-C(82) 
C(81)-C(86) 
C(82)-C(83) 
C(83)-C(84) 
C(84)-C(SS, 
C(85)-C(86) 

2.070(5) 
2.112(5) 
2.123(6) 
2.128(S) 
2.163(8) 
1.342(S) 
1.312(9) 
1.46(2) 
1.31(2) 
1.41(2) 
1.41(l) 
1.41~2) 
1.39(2) 
1.44(2) 
1.324(9) 
1.409(Y) 
1.294(9) 
1.52(2) 
1.41(2) 
1.43(l) 
1.42(l) 
1.38(l) 
1.39(2) 
1.41(2) 
1.38( 1) 
1.38(2) 
1.42(l) 
t.41(2) 
1.40(l) 
f .40(Z) 
1.40(l) 
I .39(2) 
1.44(2) 
1.44(l) 
1.40(l) 
1.36(2) 
1.42(l) 

in this plane and forms a five-membered and a six-membered chelate ring with the 

ligand. The molecule possesses approximate (I’, symmetry with the mirror coinciding 

with the ligand plane, and the two phenyl groups being mirror images of each other. 

The tin atom has distorted trigonal bipyramidal coordination in which the two more 

electronegative oxygen atoms occupy the axial positions. The tin atom is dispiaced 

by 0.070 A from the equatorial plane which consists of the nitrogen and two carbon 

atoms. The dihedral angles between the equatorial plane and the two phenyl planes 

are 92.9” and 79.4O, respectively. Some of the Sn-N, Sn-0, and Sn-C bond 

distances found in this and reiated complexes are listed in Table 6. It can be seen 

that the Sn-N bond of 2.143 A observed in the present study is the shortest of the 
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Table 5 

Selected bond angles for Ph,Sn[NH,C6H,C(0)N,CHC,H,0] (“) 

Molecule A 

0(l)-SnW-0(2) 
O(l)-%(1)-N(l) 

O(l)-Sn(l)-C(31) 

O(l)-Sn(l)-C(41) 

O(2)-Sn(l)-N(Z) 

O(2)-Sn(l)-C(31) 

O(2)-Sn(l)-C(41) 

N(l)-Sn(l)-C(31) 

N(l)-Sn(l)-C(41) 

C(31)-Sn(l)-C(41) 

Sn(l)-O(l)-C(11) 

Sn(l)-0(2)-C(l) 

0(1)-c(11)-c(12) 

O(l)-C(ll)-C(16) 

C(15)-C(16)-C(17) 

C(16)-C(17)-N(1) 

C(17)-N(1)-N(2) 

Sn(l)-N(l)-C(17) 

Sn(l)-N(l)-N(2) 

O(2)-C(l)-C(21) 

N(2)-C(l)-C(21) 

C(l)-C(21)-C(22) 

C(l)-C(21)-C(26) 

Sn(l)-C(31)-C(32) 

Sn(l)-C(31)-C(36) 

Sn(l)-C(41)-C(42) 

Sn(l)-C(41)-C(46) 

158.9(2) 

83.3(3) 

95.0(4) 

96.3(4) 

75.7(3) 

93.8(3) 

94.0(4) 

117.2(3) 

116.1(3) 

126.5(3) 

132.5(6) 

111.8(6) 

115.5(9) 

122(l) 

114.5(9) 

126.1(9) 

116/l(7) 

129.7(6) 

113.9(5) 

112(l) 

1240) 
119(2) 

120(l) 
118.2(7) 

116.3(8) 

118.4(7) 

119.9(7) 

Molecule B 

O(3)-Sn(l)-O(4) 

O(3)-Sn(2)-N(3) 

O(3)-Sn(2)-C(71) 

O(3)-Sn(Z)-C(81) 

O(4)-Sn(2)-N(3) 

O(4)-Sn(2)-C(71) 

O(4)-Sn(2)-C(81) 

N(3)-Sn(2)-C(71) 

N(3)-Sn(2)-C(81) 

C(71)-Sn(2)-C(81) 

Sn(2)-O(3)-C(51) 

%(2)-0(4)-C(6) 

o(3)-C(51)-C(52) 

O(3)-C(51)-C(56) 

C(55)-C(56)-C(57) 

C(56)-C(57)-N(3) 

C(57)-N(3)-N(4) 

Sn(2)-N(3)-C(57) 

Sn(2)-N(3)-N(4) 

O(4)-C(6)-C(61) 

N(4)-C(6)-C(61) 

C(6)-C(61)-C(62) 

C(6)-C(61)-C(66) 

Sn(2)-C(71)-C(72) 

Sn(2)-C(71)-C(76) 

Sn(2j-C(Sl)-C(82) 

Sn(2)-C(81)-C(86) 

156.6(2) 

83.2(2) 

94.6(4) 

97.6(4) 

74.3(2) 

93.3(3) 

95.9(3) 

125.4(2) 

109.5(2) 

124.8(3) 

130.2(5) 

113.5(5) 

114.0(9) 

124.2(8) 

115.3(9) 

122.8(7) 

112.3(6) 

131.2(5) 

116.5(5) 

114.6(E) 

120.4(7) 

120.7(8) 

117.1(7) 

119.0(7) 

119.6(8) 

119.1(6) 

116.0(7) 

Table 6 

Comparison of coordinated bond lengths on tin in Ph2[NH,C6H,C(0)N,CHC,H,0]Sn with those in 

selected organotin(IV) compounds (A) 

Compound Sn-N Sn-0 Sn-C Ref. 

Ph,Sn[3-(2-py)-2-thienyl-C,N] 

Ph 2 SnCl ,bipy a 

(p-tolyl),SnCl,bipy 

SnBuCl(dapa) b 

Ph,Sn(dapa) 

Me,ClSn(2-pyCO0) 

2.344(6) 

2.375(6) 

2.306(3) 

2.374(3) 

2.278(5) 

2.318(9) 

2.266(9) 

2.309(9) 

2.324(9) 

2.505(25) 

ClSn(CH,CH,CH2),N 2.372(29) 

KkWhFel~SnL 2.247(4) 

Ph,SnL 2.163(7) 

2.123(6) 

2.560(2) 

2.144(S) 

2.207(7) 

2.187(7) 

2.076(29) 

2.375(28) 

2.149(5) 

2.198(4) 

2.076(6) 

2.119(7) 

2.070(5) 

2.112(5) 

2.163(2) 

2.179(2) 

2.151(7) 

2X3(8) 

2.159(3) 

2.161(3) 

2.138(20) 

2.182(12) 

2.170(12) 

2.089(21) 

2.120(24) 

2.169(8) 

2.120(9) 

2.122(9) 

2.128(8) 

2.163(8) 

this work 

D bipy = 2,2’-bipyridyl. ’ H,dapa = 2,6_diacetylpyridine bis(2-aminobenzoylhydrazone). 



Sn-N bonds listed in Table 6; moreover, compared with the corresponding values 
found for other complexes, the Sn-0 and Sn-C bonds in this complex are also 
shorter. The short bonds in this type of complex indicate that the coordination 
bonds of tin are strong, a fact that is supported by MS data obtained by use of an 
EI source. The molecular ion peaks of ten Ph,SnL complexes are all over 40%. and 
most of them are the highest peaks (see Table 2): a phenomenon seldom seen in 
large organometallic compounds. 

In crystals of Ph,Sn[OC,H,CHN,C(O)C,H,NH,], the distance of 2.717 A 
between N(22) and N(2) (the relevant distance in the other molecule is 2.694 A\, 
suggests the formation of an intramolecular hydrogen bond. Molecular interactions 
in this crystal are of the normal van der Waals type, and there are no unusual short 
intermolecular contacts. 

Experimental 

Synthesis 
The chemicals and solvents were dried and purified by standard methods. The 

ligands and dichlorodiphenyltin were prepared by the reported methods [ lO,ll]. All 
reactions were carried out under dry argon. 

A 100-ml three-necked flask was charged with 0.0025 mol of cl-(substituted 
ol-hydroxybenzylidenehydrazonomethyl)phenol, 1 ml triethylamine and 50 ml ben- 
zene. Dichlorodiphenyltin (0.85 g, 0.0025 mol) in 10 ml benzene was added 
dropwise into the flask wit,h stirring at room temperature. The solution turned 
yellow and a white precipitate formed. This solution was stirred for 3 h. The white 
deposit, which is Et,N-HCl formed in the reaction, was filtered off, washed with 20 
ml benzene, and the filtrate was concentrated to 5 ml. Yellow crystals formed after 7 
ml of petroleum ether (30-60°C) had been added to the filtrate. The yellow solid 
was recrystallized from CH,Cl /petroleum ether. 

Elemental C, H, N analyses were carried out on Corder model M7-3 automatic 
equipment. IR of KBr discs were obtained on a Nicolet-FT-IR model 5DX 
spectrophotometer in the range of 4600-400 cm-‘. The mass spectra were de- 
termined by a VG 7070E-HF spectrometer (70 eV) by use of an EI source. 

X-Ray difjruction analysis 
Crystals of the complex (R = o-NH,) for X-ray study were grown by slow 

evaporation of solvent from CH,Cl,/petroleum ether at room temperature. A 
yellow prism of approximate dimensions 0.1 X 0.2 X 0.6 mm was mounted on an 
Enraf-Nonius CAD4 diffractometer equipped with a graphite monochromator and 
MO-K, radiation (h = 0.71073 A). Cell parameters were determined by least-squares 
refinement of the diffraction geometry for 25 accurately centered reflections. A total 
of 4248 independent reflections were collected in the range of 2” d 8 G 20 o by 
w-28 scan technique at room temperature, in which 3129 reflections with I 2 30(I) 
were considered observed and were used in the subsequent refinements. The 
corrections for LP and for absorption were based on a series of + scans and were 
applied to the data. The crystals of this complex are triclinic, space group Pi with u 
9.608(2), b 11.826(4), c 21.478(6) A, 
A3; Z = 4, 0, 1.52 g/cm’. 

(Y 76.17(2), fi 76.53(2), y 88.91(2)“, I/ 2302.7(4) 
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The structure was solved by direct methods (MULTAN 82). The two Sn atoms 
were located from an E-map. The coordinates of the remaining non-hydrogen atoms 
were found in subsequent difference Fourier syntheses. The hydrogen atoms were 
not included in the refinements. The final refinement by full matrix least-squares 
method with anisotropic thermal parameters for non-hydrogen atoms converged 
with unweighted and weighted discrepancy factors of 0.050 and 0.057, respectively 
(unit weights for all observed reflections). The highest peak on the final difference 
Fourier map had a height of 0.81 e/A3. 
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