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Fig. 1.2 a) Triphenylphosphorus—gold-cobalt-tetracarbonyl

Fige 142 b) Triaersine-silver-cobalt-tetracarbonyl
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Fig. f.}
CRYSTAL FIELD STABILISATION FOR FIVE CO-CKDINATE CTMPLEXES
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Fige 1ok (Pd(TPAS)Cl)ClOA_.C6H6
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Fig. 1.5. (Co(QP)Cl)BPhA
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Figure .2
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Fig. 2. ©® The Crystal Structure of L(‘,:o(QP)c].)BphlF
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Fig. 2.9 .The Crystal Structure of (Co(QP)C1l)BPh
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Fig.2.i0 The Crystal Structure of (Co(QP)Cl)BPh_,P

Heavy atom positions derived from the Patterson function.

Final heavy atom positions are shown on the overlay.
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Fig. 2.11
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Fige 2412+ The location of the light atoms in the
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Fige 2.1% 'Slant Tourier' in plane of thallium and

1,10-phenanthraline in the crystal structure determination

of (TlMe?1,10-phen)Cloq
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FOURIER SYNTHSIS: SECTION THROUGH THALLIUM
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Figure 3.1
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Figure 3.7
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Figure 3.16
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Tablepj.2¢ Positional and isotropic vibrational parameters
with standard deviations in parentheses.

x/a /o z/e o °
Pd 0.0099(3) 0.1067é1g 0.238(2) 0.086(1
As(1) ~-0.0672(5) 0.0253(2 0.3008(3) 0.092(2
As(?2 -0.1115(5 0.0118(2 0.,1018(3) 0.092(2
As(3 0.2198(5 0.0530(2 0.2730(3) 0.081(2
As(L 0.0781(5 0.1877(2 0.1734(3) 0.102(2
C1(1 -0.188 (1) 0.171 (2 0.2036(7) 0.413 (1)
c(11 -0.136 (L 0.060 (2 0.370 (2) 0.10 (1
c(12 0.055 (5) =~0,048 (2 0,374 (3) 0.13 22
c(121) 0.232 (5) =0,018 (2 0.213 (3) 0.11 (1
Cc(122 -0.323 (5) -0,054 (2 0.225 (3) 0.12 (4
c(123 -C.h48 (L) -0,085 (2 0.160 (3) 0.10 (1
C(12y4 -0.467 (5) =0.,089 (2 0.076 (3) 0.11 (1
c(125 -0.365 (5) =0.063 (2 0,060 (3) 0.11 (1
Cc(126 -0.243 (L) =0,027 (2 0.130 (%) 0.09 (1
c(21) -0.193 (4) =0.019 (2) =-0.024 (3) 0.12 (4
C({231 -0,04lL (5 O.4l7 (2 0.341 (3 O0.11 (1
Cc(232 0.018 (5) =0.119 (2 0.137 (3) 0,411 (2
C(233 0.124 (5) =0.166 (2 0.173 (3) 0.11 (1
c(234 0.256 (5) =0.146 (2 0.239 (3) 0.12 (1
Cc(235 0.292 (L) =0,082 (2 0.268 (3) 0.12 (4
Cc(236 0.179 (4; =0.039 ézg 0.226 éz 0.08 (1
C(31) 0.382 L;s 0.041 (2 0.393 (2) 0.10 (1
c§3u1 0.3%1% (4 0.095 (2 0.223% (2) 0.10 (1)
C(3L2 0.431 (4 0,070 (2 0.218 (2) 0.10 (1
C({3L3 0.485 (L 0.110 éz 0.182 (3) 0.10 (1
C(3L4 0.427 (5 0.170 (2 0.139 (3) 0.11 (1
C(345 0.312 (4 0.195 (2 0.138 (2) 0.10 (1
Cc(346 0.2L5 (L 0.158 (2 0.177 (3) 0.10 (1
c(L -0.,067 (5 0.201 (2 0.052 (3) 0.12 (2
c(L2 0.132 (5 0.275 (2 0.230 (3)  0.12 (2
c1(2 -0.2656(6) =0.1197(8 Ol (1 0.147(5
0(1 -0.392 (2) =0,151 (2 0.381 (2) 0.18 (1
o(2 0.317 (4 O.4ls (2 0.070 (3) 0.19 (2
oz3 -0.230 (4) =0.146 (2 0.521 (L) 0.20-(2
ol 0.155 (5 0.367 (2 0.067 (3) 0.18 (2
c(51 0.330 (5) =0.167 23 0.476- (3) 0.15 (2
Cc(52 0.289 (6) =0,167 (2 0.5L0 (3) Q.13 (2
C(53 -0.366 (5 0.200 (2 0.382 (3) 0.13 (2
C(54 0.473 (5 ~0.239 (3 0.621 (3) 0O.14 (2
c(55 0.515 (6) =0.240 (3 0.562 (3) 0.14 (2
c(56 0.438 (5) =0.20L4 (3 0.489 (3) 0.15 (2)



Table 4+2d Bond lengths with their standard deviations
in parentheses.
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Bond angles and their standard deviations (in parentheces)
' ~in degrcos

As(1)= Pd = As(2)

Ac(1)= Pd ~ As(3)
As(1)- Pa = As(h).
As(1)= Pa ~ CL(1)
As(2)~- Pd = Ao(3)
As(2)= Pa -~ As(hL)
As(2)= Pd - CL(1)
As(3)= PA - As(h)

Ao(3)= Pa - c1(1)
As(l)= Pd - CL(1).

Pd  -As(1)=C(11)
P4 =As(1)=C(12)
Pd  =As(1)-c(121)
C(11)=A8(1)=C(12).
C(11)=As(1)=C(121)
Cc(12)=As(1)=C(121)

Pd  ~As(2)-C(126)
Pa -As(2)=C(21)
Pa  =-Ac(2)=-C(231)
c(126)=rs(2)=C(21)

c{126)=Ac(2)~C(231)

¢(21)=As(2)~C(2517)

Pa  =As(3)-C(236)
Pd =As(3)=C(37)

Pa  =As(3)=C(347)
c(236)=As(3)=C(31)

c(236)=As(3)-C(341)

C(31)=A8(3)=C(341)

= 30.1(042)
a 95,9(0.2)
= 178.2(042)
= 89,3(067)
= 87.9(0.2)
= 99,3(0.2)
= 10168 (047)
= 8547(042)
2 173.7(047)
= 88460(047)

115(143)

124(14¢5)
110(145)
101(2.,0)
101(2,0)
103(147)

97(143)

154(143)

97(143)
103(1+9)
99{240)
97(1.9)

110(1.3)
123(13)
112(1.0)
103(1.7)
105(148)
1Q1(149)

Pd  =A8(h4) «C(346) = 109(4.4)

Pd  «As(h) «C(41) = 112(1.5)

Pd - =As(l) =C(42)
C(346)=A8(4)=C(11)
C(3U6)=As(l)=C(L2)

C(41) = As(h)=C(l2)

As(ﬂ)-c(1a1)-ci126)=
As(1)=C(121)=C(122) =
£5(2)=C(126)=C(121) =
As(2)-0(126)=C(125) =
A8(2)=C(231)=C(252) =
A8(2)=C(231)=C(236) =
. Ae(3)=C(236)=C(231) =
"A8(3)=C(236)=C(235) =
- Aa(3)=C(341)-C(342) = 127(2,8)
A5(3)=C(341)=~C(346) =
As(4)-C(346)=C(341) =
As(l4)=C(3L6)=C(3L45) =

. 0(1)=CL(2)=)0(2)

0(1)=C1(2)= 0(3)
0(1)=C1(2)= O(L)

0(2)=C1(2)= 0(3)

0(2)=CL(2)= 0(k4)
0(3)=C1(2)~ 0(4)

= 117(105)
a 106(2.0)

=104(2,0)

= 108(241)

115(3.5)
125(3.6)
124(2.6)
117(2.8)
120(2.9)
124(3,0)
116(2.9)
115(247)

116(2.7)
118(1,6¢(
123(2,7)

99(3.5)

106(3,1)
111(3.7)
115(3,8)
117(3.7)

- 107(306)
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Teble &4-3b
X=ray Analysis of (Co(QP)Cl)BPhq
Patterson Cobalt 3
Function and
— innacurate
ligand
positions
\¥' Calc. structure
- > factors . Refined
phases by
| tangent formula.
Calculated Structure ]

Factors and Fourier | \k

Improved Co,5L positions 4J

\y Found 12 carbons of phenyl

bridging rings

Calc. Structure factors

. Calc., Structure Factors

' Calc. phases using
Refined Co,5L positions by least-squares P sing

anomalous dispersion

W R=0.42 Calc. Fourier

!
Calce. structure factors, 4
difference Fourier

and distance angles.

Found most of
Improved input positions v
\\ 4 Found five further
phenyl rings

QP ligand atoms

Refined Co and 5L positions

Calc. Difference synthesis and distance an~nks

~Ns TFound remaining carbon atoms

Calc. structure factors and refined all positional

and isotropic vibrational parameters

qu 00111
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Fige -1 The ligand, QP.
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