














dg-acetone): 8 (ppm) = 3.92 (m, 2H, P,CH®HP), 4.42 (m, 2H, 260
P,CH®H®), 5.02 (m, 1H, P,CH®HY), 5.98 {m, 1H, P,CHSHY),

6.9-7.3 (m, 60H, Phl. 3!P(lH) NMR (1n dg-acetone):

8 (ppmh = -9.3 [(t, 2H, 3J(PP) = 7, 1J(PtP) = 3700,

2J(PtP)

-80 Hz, P€], 11.1 ¢n, 2H, 1J(PtP) = 3100,

13(PtP) = 195, 3J(PP) = 145 Hz, P®), 31.8 (m, 2H, lJ(RhP) =
120 Hz, Pe®]. 195Pt{lH) NMR (:n dg-acetone): 8 (ppm) =
-2896 [m, J(PtP) = 3700, 'J(PtP) = 3100, lJ(PtRh) = 120,
lJ}ptAg) = 380 Hz).

-

10.5.15 (Pt,Ir(CO)(ua2-S)(u1-ARCL) (u—~dppm) J(BP ), (79)
»

Procedure as 1in 'Sectlon 10.5.13. Yield 54%.
 J

m.p. 260°C dec. Anal. Calcd, for C,gHggBClP,OP¢SAgIrPt,:
C. 45.1; H, 3.3. Found: C, 45.2; H, 3.24%. MS: m/e 1903
(P - ‘BP‘, Cl). H NMR (1in dg-acetone): 8 (ppm) = 4.08 (m,
2H, P,CH®HP), 4.46 (m, 2H, P;CH®H®), 5.46 (m, 2H, P,CHSHY],

6.9-7.3 [(m, 60H, Phl. 31P{lH)} NMR (in dg-acetone):

L
8 (ppm) = -10.1 (s, 2P} lJ(PtP) = 4000 Hz, Pc], 11.2 (m,
2P, 1J(PtP) = 3100, 232J(PtP) = 140, 3J(PP) = 160 HZy Pb], -
4
19.1 (m, 2P, P*).
\ .
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10.6 EXPERIMENTAL DETAILS FOR CHAPTER 6

10.6.1 Preparation of Known Complexes

Complexes (W(CO);(NCMe);),182 [RuCl,(PPhy),;1164,165
and [RuCl,(DMSO),)166 were prepared according to literature
methods. Complexes CucCl, AgNO; and Hg(NOj3),.H;0 were

purchased.

10.6.2 [Pt,Cu(u.-S) (u—-dppm),1(Cl], (82a)

. ) @
A suspension of CuCl (2 mg, 0.02 mmol) in CH,;Cl, -

(3 mL) was added to a spldtlon of 355(36 mg, 0.02 mmol) 1in
gcetone (5 mL). The'mlxture was stl'red for one hour after
whlig time a reaction h?d taken pla?é thus resulting 1in a
homogeneous mixture. The volume o{ the solution was
reduced and addition of pentane (10 mL) gave the product as
a yellow mxcrocrystélllne\solfd. Yield 26 mé, bjdl mmol,
80%. m.p. 23;;C dec. An&l. Calecd. for C,sHGQCIPSSCuPtz;
C, 53.8; H, 3.9.. Pound: C, 53.6; H, 3.9%. MS: m/e 1638

(P - Cl). 1H MR (1n d;-benzene): 8 (ppm)'= 2.26'[m, 24,
P,CH®H®], 3.34 (m, 1H, P,CHSHY], 4.01 [m; 2H, P,CH®H®), 4.6
tm, 1H, P,CHSH?), 6.9-7.3 (m, 60H, Phl. 31p(1H} NMR (1n
CDCl;) : 8 (ppm) = -20.4 (m, 2P, P%], -10.8 Is, 2P,
1J(PtPc) = 3840, 2J(PtPC) = ¥1g0; 13(PtPt) = 2842 Hz, PC],
16.5 (m, 2P, 3J(P*Pb) = 70, 1J(BtPb) = 3280, 7J(PLOP®)

.~

= 200, 3J(PbPP') = 180 Hz, PP). <




10.6.3 [Pt,A8(u,-S) (u—dppm)a) [NO,

To a stirring solution of S0 (59 mg .04 mmol) 1in
acetone (5 mL), was added AgNO,; (6 mg, 0.04 mmol). Thé
mixture -was stirred for one hour. Addition of pentane

’*(10 mL) gave the product as a yellow microcrystalline
solid. Yield 56 mg, 0.03 mmol, 80%. m.p. 240°C dec.
Anal. Calcd. for CysHgg¢NO;PgSAgPt,: C, 51.6; H, 3.8.
Pound: C, 50.8; H, 4.0%. MS: m/e 1683 (P - NOy). H NMR
(in CDCl;);‘o (ppm) = 2.34 (m, 2H, P;CH®H®), 3.75 (m, 2H,
P,CHe®HbP), 4 .25 (m, 1H, 2J(PH) = 12 Hz, P,CHCHY9}, 5.94 (m,
1H, P,CHCH9), 6.9-7.3 [(m, 60H, Phl. 31P{lH]} NMR

(in CDCl;): 6 = (ppm) -11.9 (m, 2P, 1J(PtP¢) = 3560,

23(PtPc) = -80, 1J(PtPt) = 2355 Hz, P€), -10.7 (d of m, 2P,
23(peP®) = 70, lJ(P*Ag) = 400? P*], 16.4 [m, 2P,

23(poPc) = 10, 3IJ(PPP®') = 170, lJ(PtP%) = 3300,

2J(PtPP) = 210 Hz, PP). }"Pé{lﬂ} NMR (in dg-acetone): >
6 (ppm) = -3098 [(m, !J(Ptpb) = 3300, lJ(PtP¢) = 3560*

23(PtPb) = 210, 2J(PtP¢) = -80, 2J(PtAg) = 130, 1J(PtPt) =

2360 Hz). -

10.6.4 [Pt,Au(u,-S) (u-dppm),1iCll,. (82¢c)
(AuCl(SMe;)]} (8 mg, 0.03 mmol) in CH,él, (5 mL) was
_added to a solution of 50 (42 mg, 0.03 mmol) in acetone- “
(5 mL). The reaction mixture was stirred for % hour. 'zhe
. volume of the solutibn was reduced and the product was

precipitated on addition of pentane (10 mL). The product

was washed with pentane (10 mL) and dried in vacuo. -Yield

J




45 mg, 0.02 mmol, 80%. m.p. 240°C déc. Anal. Calcd. for
C75H55C1PGSAuPt‘.4HZO: C, 47.9; H, 3.9. PFound: C, 47.9;
H, 3.7%. MS: m/e 1772 (P - Cl). 1H NMR (1in dg-acetone) :
o (ppm) = 2.45 [m, 2§. P,CH®HP), 4.38 (m, 1H, 2J(HH) =

12 Hz, P,CHCHY], 4.82 (m, 2H, 2J(HH) = 12 Hz, P,CH®Hb},
6.12 (m, 1H, P,CHSH®}, 6.9-7.3 [m, 60H, Ph). 31p{1H) NMBR

(in dg-acetone): o6 (ppm) 2 -13.2 (s, 2P, 1J(PtP¢) = 3634,

1J(PtP¢) = -89, lJ(PtPt) = 3146 Hz, P€), 1Y.2 (m, 2P,
™~
N——
1J(PeP®) = 178, J(PtPP) = 3343, 2J(PtP®) = 186 Hz, PP],

24.5 [m, 2P, P®), 135pt({lH) NMR (1n dg-acetone): 8 (ppm) =
-3418 [t of m, 1J(PtP®) = 3424, 1J(PtP¢) = 3638, 2J(PtPb) =
195, 2J(PtPc) = -90, lJ(PtPt) = 3022 Hz).

10.6.5 X-ray Analysis of [Pt.Au(u,-S)(u-dppm),Jl{Cl], 82c

Transparent yellow crystals of 82c were grown by
slow evaporation of a solution in acetone. Since these
crystals decomposed when exposed te air, a suitable crystal

was coated with epoxy for use 1n photography. Weissenberg

and Precession photography Tevealed triclinic symmetry.

The density was determined by neutral buoyéncy 1n pentane
and 1,2-dibromoethane. Due to the discrepancy betweén the
measured and calculated densities it was concluded that the
crystal contalined solvent‘bf crystallization.

The singie crystal chqoen for data collection was
coated with epoxy and transferred to an Enraf-Nonius CAD4F
diftractometer. The orientation matrix and cell dimensiops

. ' .
were determined at 1546420 from 20 high angle reflections.

26¢
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Crystal data and experimental details are found 1in

Table 10.1 and atom coordinates are listed 1n Table 10.2.
Inteq;lty data were collected by the 6-20 scan technique at
room temperature and w scans of geveral i1ntense reflections
were recorded both before and after data collection.
Background, and Lorentz and polarization corrections were
applied. The data were corrected for absorption to give
6855 unique reflections with I 3> O for the analys:s.

The structure was not completely solved due to the
problems which ‘arose 1n the determination of the positions
of the an&on and the solvent molecules. However, a partial
refinement of  the cation was completedl Solution 1n space i@&-
group P1, No. 2 was achieved by Patterson/Fourier methods.
The positions of 80 of the 86 non-hydrogen atoms 1in the
cat1®n were determined and refined. The Pt, Au, P, S and
Cl atoms were assignéd anisotropic thermal parameters and
the G atoms were left isotropic. a'Part1al refinement by —
block-diagonal least squares on F, minimizing the function
Zw(ufol-chulz? where the weight w 18 given by 4 {F4/0?(Fy)3,
reduced R, and R, to 0.083 and 0.109, reegectively. At -
this point the connectivity of the cation was determined.
Furthe;~détermination and refinement of the positions of
the ahién and the solvent(s) of crystallization were not
possible dﬂe to the unidentified electron density in a
flhal Fourier map. The factors responsible for thi;

problem are discussed in Chapter 6. Data collection is to

be repeated on a new siﬁgle'cryatal using Cu radiation.

[4
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Table 10.1: Summary of X-ray Structure termination for 82c¢
//\\\\
e \i Crystal ?ata
compound; Mg Z CasHgsC1lSPgAUPt;; 1807.85
cryst syst; space group triclicnic; P1
cell dimens at 21°C 11.913(2), 27.870(6)
a, b, ¢, A; a, B, v, deg 11.158(2); 92.01(1),
95.21(1), 88.87(2) -
cell vol, A?3; 2 3687(2); 2
g cm™3: obsd; calcd 1.764(6); 1.675(5)

d,

Experimental Conditions

-,

diffractometer
monochromator
« radiation; wavelength, A
ecryst-detec, mm; toa, deg
aperture, mm: vert; horiz
no. of centering reflcns
8 range, deg

Enraf-Nonius CAD4P
graphite

Mo, A (Mo ka) 0.71073 A
205; 2.5

4.0; (5.00 + 0.35 tan @)
20

15 « © £ 20

Data Collection

approx cryst dimens,
cryst vol, mm3; no.

mm
of faces

*+ face indices {010}, {001}, O12,
100, 111, 120
w-scan widths, deg: before; after 0.14; 0.15.
scan mode; width, deg w-28; 1.2 + 0.35 tan ©
index; © range, deg -11,« h .« 11, N
26N« k « 26, -10 « 1 & 0
scan speed, deg min~! 1.83 - 4.12 _
max time/datum, s; total time,h 60; 138 : _ \
std reflcns 021, 100, 020, 001
monjitor frequency, % var 3h; -0.033 .
no. of data; no. of stds collcd 7334; 152
\
( Data Processing
cor Lorentz and polarization
decay; abs cor . yes; Gaussian
abs coeff, mm'1l; grid size 6.04; 14 x 8 x 16 -
transmissn: max; min G.481; 0.338
R(F) for av: before; after 0.111; 0.096
no. of unique data; signif 6855; 1 > O

0.12 x 0.16 x 0.2%
5.8 x 1073 mm~3, 8
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Table 10.2:: Atohlc;?051t1onal and

Al

Thermal Parameters”
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Atom x y z Ueq or U(A3)
Au 3491 (1) 2715.1(5) 1395(1) 393(5)
Pt1 4823 (1) 1753.0¢(S) 9(1) 295(4)
Pt2 5351(1) 2566.9(5) -375(1) ®  280(4)
o] 5000 5000 0 75(6)
s 3596(7) 2228(3) -646(7) 31(3)
3806(8) 3531(3) 1248(8) 33(3)
2798(8) 2137(4) 2615(8) 38(3) N
P3 © 6597(8)- 1582(3) 1269(8) 37(3) :
P4 _ 3627(8) 1219(4) - \1132(9) 40(3)
PS5 5073(8) 3328(3) -1025(8) 31(3) v
7129(7) 2574(4) 486(8) 36(3)
c1 249(3) 151(1) 91(3) 3.4(9)
c2 740(3) 215(1) 170(3) 3.5(9)
c3 494(3) . 375(1) 32(3) 3.5(9)
c11 258(3) " 385(1) 64(3) 4.0(9)
C12 169(3) » 354(1) 6(3) 5(1) *®
Cc13 ¢ 70(4) 381(2) -52(4) 9(1)
_.C1A 66(3) "431(2) . =53(4) 7(1)
C15 158(4) 458(2) 4 "  3(4) 8(1)
c16 252(3) 434(1) 59(3) 5(1)
c21 424(3) 386(1) 267(3) < 4(1)
c22 478(3) 429(1)\ 269(3) 5(1)
c23 512(3) 449(2) 381(4y ., 7(1)
C24 505(3) 426(1) 493(3 6(1) -
c25s 450(3) 384(1) - 490(3) 9 5(1)
c26 406(3) 363(1) 374(3) 3.8(9)
Cc31, 140(3) 233(1) 317(3) 'S(1)
c32 78(3) 197(1) 370(3) 6(1)
C33 -22(4) 213(2) 412(4) 8(1)
C34 -54(3) 261(2) 410(4) 7(1) 2
c35 12(3Y 299(2) o 360(4) 7(1)
c36 107(3) " 281(2) 314(4) 7(1)
C41 371(3) , < 206(1) - 403(3) 4(1) -
Cc4?2 348 (3) 176(1) < 488(3) 6(1)
C43 414 (3) 175(2) 4 606(4) * 7(1)
C44 498 (4) 201(2) 627(4) 9™
C45 524 ¢4) 234(2) 543(4) 9(1) .
. C46 462(3) 234(2) 421(4) .6(1)
- C51 742(3) 128(1) 17(3) 5(1) -
C52 860 (3% 129(2) 29(4%) 6(1)
C53 924(3) 102(1) -60(3) “6(1)
C54 868(4) 81(2) -155(4) 8(1)
c55 745(4) 80(2) -170(4) 7 _ 8(1)
C56 683(3) 104(1) -82(3), 5(1)
c71 - 75(2) (1) ~4(3) . 2.9(8)
c72 _ 63(3) 104(1) -124(3) . 5(1)
c73 207.(3) 76(1) -214(3) *~ 6(1) .
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Table 10.2 Cont'd:
[

Atom x y z Ueq or U(A2?)
C74 150(3) 37(1) -188(4) 6(1)

c75 159(3) - 20(2) g -75(4) 7(1)

Cc76 223(3) 44 (1) 19(3) 6(1)

cs1 418(3) 73(1) 200(3) - 5(1)

c82 380(4) 59(2) 311(4) 8(1)

c83 422(3) 15(1) 368(3) 6(1)

C84 499(3) -10(2) 311(4) 7(1)

- C86 491 (3) 40(2) 145(4) 7(3)
Cc91 619(2) 361(1) -174(3) 2.5(8)
c92 646(3) 410(1) -157(3) 5(1)
Co3 R 744 (4) 428(2) -217(4) 8(1)
C94 . 807(3) 393 (1) -285(4), 6(1)
C95 775(3) 347(2) ~-305¢(«%) 7(1)
Cc96 679(3) **325(1) -244(3) 6(1)
c102 344(3) 395(2) -209(4) 7(1)
c103 239(4) 402(2) -284(4) 8(1)
Cil04 184(3) 367(2) -350(4) 7(1)
C105 224 (4) 321(2) -349(4) 8(1)
C106 325(3) 307(2) -269(4) 7(1)
ci11 830(3) 247(1) -43(3) — 3.7(9)
Cc1l1i2 941(3) 250(1) 5(3) S(1)
c113 28(3) 239(2) -67(4) 7(1)
Ciis 7(4) 218(2) -179(4) 10(2)
Cci1s 892(4) 208(2) -230(4) 8(1)
cl16 798(4) 222(2) -160(4) 9(2)
ci121 751(3) 315(1 128(3) 3.3(9)
ci122 809(3) 350(1 71(3) 4(1)
c123 831(3) 395(2) 138(4) 7(1)
Ci24 792(3) . 401(2) 248(4) 7(1)
c125 735(3) 369(2) 306(4) 6(1)
Cl126 717(3) 325(1) 243(3) 3.9(9)

DIPWIE
Ueq = 3 { 3 UiJ a, aj '1“3'

The positional and thermal parameters for the metals are
given by x104 and those for the chlorine, sulphur and

* phosphorus atoms are given by x10¢ and x10? respectively.
The positional and thermal parameters for the remaining
carbon atoms are given by x10? and x102 respectively.
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“’) 10.6.6 (Pt Hg(ua-S) (4~dppm),]1(NO3l,, (824d)

A suspension of [Hg(NO;),.(H;0)) (9 mg, 0.03 mmol)
in acetcone (3 mL) was adaed to a solution of S50 (41 ms.'
0.03 mmol) i1in acetone (5 mL). The 1mmediate colour change
‘1nd1cath a reaction. Pentane (10 mL) was addfd to ,
precipitate the product. The yellow solaid wa* 1solated,
washed further with pentanﬁ/(lo mL) and dried i1n vacuo.
Yield 40 mg, 0.02 mmol, 81%. m.p. 275°C dec. Anal. Calcd.
for C,;gHggN;04P¢SHgPt,: C, 47.%ﬂ°ﬂ, 3.5; N, 1.4. Pound:
C, 6;f§; H, 3.6; N, 1.3%. MS: m/e 1776 (P - 2NO;). 1H NMR
(in CDCl;):" 8 (ppm) = 2.95 (m, 2H, P,CH®H®), 3.99 [(m, 1H,
hE ' P,CHCHd], 4.21 (m, 2H, P,CH®H®), 5.89 [m, 1H, P,CHCHY),
6.9-7.3 (m, 60H, Ph]l. 3IP(lH) NMBR (in CDCl;): 8 (ppm) =
-10.8 (s, J(PtP¢) = 3720, 2J(PtP¢) = -80, Ig(PtPt) =

2665 Hz, P€), 17.1 [m, 2J(Pe*P®) = 70, 3J(P°P®') = 190,

1J(PtP®) = 3180, 2J(PtP®) = 170 Hz, Pb1, 17.2 (m,
1J(HRQP®) = 4460 Hz, P*}. /
[ oy
10.6.7 Reaction of 50 with fac-[(W(CO);(NCMe),] - ,
ndy

To a solution of fac-(W(CO),(NCMe),]) (20 mg,
0.05 mmol) in acetone (S mL) under an atmosphere of
nitrogeén, at 0°C and in the absence of light was added
50 (87\m3. 0.05 mmol) in acetone (10 mL) . The mixture was
stirred for 9 hours. Afterwards the solvent was removed
in vacuo to yield a ;ellow solid. This was eiamined by
31p(1H) NMR spectroscopy. No change was observed.

Therefore, to the yellow solution was added a second molar



equivalent of fac-(W(CO);(NCMe);]) (22 mg, 0.0S mmol). The
reaction mixture Qas refluxed at 45°C for 4 hours. The
resultant solution was examined by 31p{lH}) NMR spectroscopy
to show only the presence of 50. ;hrther refluxing of the?®
mixture did not i1nitiate a reaction and the starting

material was fully recovered.

10.6.8 Reaction of 50 with [Pt (PPhq),)

(Pt(PPh;)3) (41 mg, 0.04 mmol) 1in toluene (5 ml)
was added to a‘sclut;on of 50 (66 mg, 0.04 mmol) 1n toluene
(5 mL) under an atmosphere of nxtx‘:'ggen.~ Therespwas an
immediate colour change from yellow to dark orange. The
solution was stirred for 10 minutes. The solvent was
removed 1in vacuo and the oi1ly residue waé examined by NMR
spectroscopy. J1P(l1H) NMR (1n dg-toluene): 86 (ppm) = -6.2
(s, 2P.QIJ(PtP) = 3500 Hz, P*}, 32.7 (s, 2P, -1J(PtP) =
3250, 2J(PtP) = 225, 3J(PP) » 175 Hz, PPPh,], 42.7 (s, 6P,

J(PtP) = 4400 Hz, PPt(0)]. -
5 )
10.6.9 Reaction of 50 with (RuCl,(PPhy),]

To & solution of [RuCl;(PPhyJs] (45 mg, 0.02 mmol)
in acetone (3 mL), under an atmosphere ot\nitrogep. was
added a yellow solution of 52 (28 mg, 0.0é mmol) in acetone
(5 mL) . fhgre was no imAzgiate colour jiange. and the
mixture was stirred for § hour. The solvent wWas rehoved

in vacuo. The oilfbresidue was examined by NMR

* .
spectroscopy. 21P{1H) NMR (in d¢-acetone): 8 (ppm) = -10.7

t T s -. *h - L. ! B L ..-4:‘....,,..4“..‘- el .
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(s, 2P, lJ(PtP) = 3500 Hz, PPt), -10.2 (s, 4P, PRul, -8.0

s, PPhy), 27.0 (s, 2P, J(PtP) = 3250, 2J(PtP) = 225,

3IJ(PP) "= 175 Hz, PPt].

1

10.6.10 Reacti1on gf 50 with [(RuCl,(DMSO),])

To a solution of S0 (15 mg, 0.01 mmol) 1n acetone

(3 mL), under an atmosphere of nitrogen, was added
"[RuCl,(DMSO) ] (5 mg, 0.01 ;mol). The mixture was stirred
for one hour and afterwards was warmed to 40°C.
Examination of the resultant solution indicated that a

’ v
reaction had not taken placé and the starting materials
)

were fully recovered.

L]
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-10.7 EXPERIMENTAL DETAILS FOR, CHAPTER 7

10.7.1 (Pt Me (u,-S){u-dppm),J), (83a)

To a starring solution of S0 (38 mg, 0.02 mmol) in ~ - —
L 9

_acetone (S mL) was added (Pt Me, (u-SMe,;) ;] (14 mg,

hal
Dl

0.02 mmol) 1in acetone (3 mL). The reaction m}xture was
stirred for § hour. The s¢olvent was removed :in vacuo. The
yellow residue was dlésoiyed in CH3Cl; (5 mL) and addition
of pentane (15 mL)f}esulggd?j; the precipitation of the
product as a yellow solid. This was separafed. washed with
pentané (10 mL), afd dried. Yield 30 mg, 0.01 mmol, 75%.
Anal. Calcd. for C,4H,4SPgPt: C, 46.8; H, 3.8. Found:

C, 46.7; H, 3.4%. MS: m/e 1785 ‘(P - PtMe,), H NMR

(1n CDCl;): & (ppm) = 0.14 (d, 4H, 3J(PH) = 7, 2J(PtH) =

86 Hz, MePtS]), 0.72 (d, 4H, 3J(PH) = 7, 2J(PtH) = 72 Hz,
MePtP], 2.03 [(m, 2H, P,CH®H®),/3.58 [m, 1H, P,CHSHY), 3.89
{m, 2H, 3J(PtH) =’ﬁ6 Hz, P,CH'H”], 5.58 [(m, 1H,~’J(PH) = 5,
IJ(PtH) = m:,'(p,cucml, 6.9-7.3 (m, 60H, Phl. 31P(lH)

. w
NMR (in CD;Cl,;): 8 (ppm)

-18.1 (t of t, 2P,.2J(PbPc) = 3,

4J(P*Pc) = 10, 2J(PSPC') = 60, lI(PtP) = 3780, -

2J(PtP) =:-80, J(PtPt) = 1646 H;. P€], 9.7 (d of d, 2P,
2J(P*Pb) = 65, 4J(P®P®'). = 25, 2J(POPF) = 3, Ja(ébgb') -
170, 1J(PtbPd) = 3300, 2J(PtbPb) £ 210 Hz, P®), 17-3 (d of
d Af t, 2P, LJ(PteP®) = 1960, 3J(P®P®) = 150 Hz, P®). %~
195pt (3H) NMR (in CD;Cl;): 6 (ppm) = -2374 d, 1J(PtP) -

1960 Hz, Pt®], -3231 (m, 1J(PtPP) = 3300, 1J(PtP¢) = 378Q,

- -
1J(PtPb) = 210, 3J(PtPC) = -80, 3J(PtP®) = 150 Hz, PtP).

F



.

-

* 277

10.7.2 [Pt‘gn‘(u‘-S)(;-dppm)ll, (83b)‘

A st-EPtPh,(Suéz),J (33 mg, 0.07 mmol) 1in acetone
(5 mL) was added to a yellow solution of 50 (56 mg,
0.03 mmol) 1n acetone (5 mL). The reaction mixture was
stirréd for one hour and the soclvent was removed in vacuo
to yield a yéllow residue. Dissolving 1in CH;Cl, (5 mL) and-
addition of pentane (15 mL) afforded the product as a
yellow precipitate which was washed with pentane—T120 mL)
and dried. Yield 55 mg, 0.02 mmol, 70%. H NMR . ~
(in CDCl3): O (ppm) = 2.1 [m, 2H; P,CH®H®}, 3.7 [(m, 1H, 3
P,CHCHY), 4.0 [m, 2H, P,CH®*H®), 5.7 (m, 1H, PCHCHY],
6.9-7.5 (m, 80H, Ph). 3ITP{lH) NMR (in de-acetone):
. (ppmj”xﬂi%?.?7 (t of t, 2P, 3J(PPPC) = 4, 4J(P%PC¢) = 8, °
23(pepe ' )oum 65.“*J(PtP) = 3880Q; 2J(Ptp)‘_=_-so_ﬁz, P}, 3.5
'fﬁ,'ép, Igtgt-p) = 1800, 2J(BtP*) = 100 Hz, P*]; 7.3 (d of
d,‘zp,;ZJ(g-gb) = 65, 4J(P*P®') = 25, 2J(PbP°c) = 3,
3U(P°P°') ;1560,'1J(Pt°P°) = 3300, 2J(Ptbpb)_r- 200 Hz,
Pb]. 195Pt{lH) NMR (in dg-acetone): 8 (ppm) = -2574 (d,

13(PtP) = 1800 Hz, Pt®), -3443 tm, 1J(PtPb®) = 3300,

‘J(Pt?c)'; 3880, jP(PtPD) = 200, 2J(P‘Pc) = -80, 3J(PtP®) =
100 Hz, PtP]. - - ' ‘
. - - .
' L] -7 . i -
- - 3
- L
. - ’
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10.8 xxpznxuxnrAL AILS FOR CHAPTER 8 ‘
A y .
10.8.1 t2t3(3-001(u—dmpm)‘Jcpa,g,L,(84) .

The complex [Pt,(u-dmpm),(PPh,))91 (21Q mg,

0.2 mmol) 1in A sealed glass tube was placed 1n a P;rr

pressure reacfor (300 mL capacity) containing MeOH/H;0 '
(75 mL, 2:1 m1xtuie) The reactor was purged with CO and

then charged to 60 psz with CGgand heated to 100°C. The

>
stirrer was turned on to crush the glass tube, and the

~

mixture was allowed to react for 6 hours, by which time
production of CO;(g), (0.4 mmol), and hydrogen had ceaséd,

The mixture was cooled, the reactor was opened, and the

Ay

mgthSHSl was evaporated to leave an orange aqueous_

solutiqn. To this was added a saturated sol on of NH PFg
in methanok'(é mL), and’khe orange prec1p1tate of the
product was separated by,;iltrat:gn. washed with water anQ&
methanol, and dried in vacuo. Yigid 130 ms,‘0.09 mmol,

30% Anal. Caled. fof ﬁiixsgplzoplobi,.(ca,),co; C, 19.1}
H, 4.1. Pound: C, 18.5; H, 4.3%. 1H NMR (in de-afetoned: /
6 (ppm) = 1tso-1.a9 (m, 48H, MeP), 2.84-5.72 [(m, s;.

P,CHp]. 31P(iH) NMR (in ds-acetone): & (ppm) = -4%.9 (s,
1J(PtP) = 2592, 2J(PtP) = 110, 33(PP) = 210 Hz, P'.P"]t
-46.5 [d, 1J(PtP) = 3135, 3J(PP) = 210 Hz, P®,P€), -60.2 -
' (d, 1J(PtP) = 2285, 3J(PP) = 210 Hz, P*,P*], -78.0 (s,
13(PtP) = 3072, 23(PtP) = 192, 33(PP) = 210 Hz, P®,PY).
15!?t{£ﬁ) NH; (in d.-aéetone): o‘(ppm)'- -2624 (d of t,
AJ(PtP) = 3070; 2590.'2280,&2.'Pt']. -3405 (¢, 1J(PtP) =

-

3000 Hz, ,PtP).

*



310.8.2 [Pt,(u-13c0) (y—d:ggm.)‘ltPPill, 84* ]

- Complex 84 (30 mg. 0.02 mmol) was dissolved 1in"”
ds—acetone (~ 1 mL) and filtered i1nto a 5-mm NMR tube

fitted with 4 Tef!on tap. This tube was attached to a

vacuum line along thh_& 100:;L vessel containing 99%
‘1’CO(é). The sample was degassed under vacuum and frozen

to -106’C.‘ 13q0 was 1ntroduced to the samplg and condensed‘
in the tube. The. tube was sealed and left to warm to.}oom ‘7
temperature. The reaction was monitored by NMR

apectroacopy I13C{1H) NMR (in .dg—-acetone): & (ppm) = 224

-
e

(m, 2J(PC) = §7, lJ(pPt®C) = 730, 2J(PtPC) = 130 Hz, 13CO).

10.8.3 (Pt, (4-CNMe) (u-dmpm),){PF 1., (85)

4/A;o a solution of 84 (40 mg, 0.03 mmo;? in acetone
”

(3 mL) was added methyl 1socyan1de (i0 mg, O. 3 mmol)

dropwiqe. The mixture was.stirred for one hour. Pentane
(-.‘:0 mL ) .was vdded to prspipi.tate the product, which was
isélateg, washed wjith pentane (10 mL), and dried to yield-
an orange crystalé?gz/;igid. Yield 30 mg, 0.02 mmol, 66%
Anal. Calcd. for Cy;HgeP; NP oPty: C, 18.1; H, 4.0;

N, 1.0. Found: ¢, 18.4; H, 3.9; N, 1.4%. IR: v(N=C) =
170: em™1, p(p=~P) = 8.40, cm~1l. 1H NMR (in d‘—acetone):’\-/
¥ dpomi = 1.65 tm, 24H, MeP), 1.71 [m, 24H, MeP}, 3.3
(br.s, 3H, MeN); 2.8-5.5 (m, 8H, P3CH,]. J'lpflm'm
({n’d‘-ACetone): ® (ppm) = -46.2 {a,‘lJ(étP) = 2760,
23(91’:‘9) s 70, 2J(PP) ’oo Hz, PS, Ph), -52.4 (a,

1J(PtP) = 2820, 13(pp) = 200 Hz, p' P‘), -63. 2 (d,

\

F 3 L)

A .o - .
o >,
S - - ° - - -
v -



»

280

1J(PtLP) 204®, 3J(PP) = 200 Hz, P®, Pt), -82.5 (s,

13(PtP)

2980, 2J(PtP) = 200 Hz, 3J(Ppy& 200 Hz, P®, P9).

10.8.4 Reaction of 84 with I,

_ To a red solution of 84 (30 mg, 0.21 mmol) 1n
acetone (3 mL) was added, 1in small portions, 1od1ine (10 mg,
0.04 mmol) 1n acetone (5 mL). A reattion was evident from
the colour 5hange of the T}x;ure form dark red to light
érangé together with the formation of a considerable amount
of a white precipitate of {PtI,(dmpm)]). The precipitate
was separated, washéd with pentane (10 mL) and dried.

Y Anal. Calcd. for CgH;3P,I,Pt: C, 10.3; H, 2.4. Pound: C,
29.8; H, 2.5%. 3!P{lH) NMR (in dg-acetone): 8 (ppm).s —84.;

(s, *J(PtP) = 2770 Hzl.

10.8.5 [Pt (u-CO) (u—-dmpm),J)LICNIo

W To a solution of 84:(40 mg, 0.03 mmol) in acetone

(2 mL) was added solid KCN (5 mg, 0.07 mmol). The mixture .
was stirred for qhe.day. This resulted in the formation of

an orange. precipitate. The 5olve;t was decanted, and the -
precipitate was washed with Qa;er (5 mL) to remove excess

KCN, and dried to give the product. The 'solid was e
inscluble in acetorie, CH,El,. CHCl, and water and so could

not be adequately purified. Yield 25 mg, 0.02 mmol, 66%.
Anal,,ngléd. for C;3H ¢NjOPgPty: C, 22.8; H, 4.6; N, 4.6.

Pound: C, 20.4; H, 3.8; N, 2£6;_ IR: v(CsN) = 2131, 2120

——

cm~1, v(P-F) = absent. UV-Vis: 253, 357 nm.

-~ /

\



10.
11.
12.
13.
14 .
15.
16.
17.
18.
19.
20.
21.

APPENDIX I

Numbeg}ng of the Complexes

ci1s-{PtPh;(SMe;) ;]
trans-(PtClPh(SMe,) ]
ci1s,c18-[Pt,Ph,(u-dmpm) ;)
ci1s-(PtPh,; (nl-dmpm) ;)
czs.c1s-EPh;Pt(u-dmpm),PtMe,]
czs trans-(PhPt (u- dmpm),PtClM;&

cis,trans-{Ph,Pt(u-dmpm) ,PtClPh)

.czs,Erans-[Ph,Pt(ﬂ-dmpm)2PtMeLIPP6J

cis,trans-[Ph,Pt(u-dmpm) ,PtPh]{PFg)
ci18,fac-[(Pt,;IMe;;Ph,;(u-dmpm) ;]
cis,fac-(Pt;IMeg (u£-dmpm) ;)

fac,fac-(Pt Meg(u-I1)(u-dmpm),J(1I]
fac,fac-(Pt Me Ph(u-I) (u-dmpm) ;) (1)
fac,fac-(Pt Me;Ph(u-I) (u-dmpm);1(I]
fac,trans-(Pt,Me (u-I) (u-dmpm),) (1]
fac,fac—é?t,ﬂe‘Pﬁ}(u—I)(;-dmpm),J[IJ
cis,fac-(Pt;IMe Ph(u-dmpm),J(I)
fac,trans-(Pt Me Ph,(u~I) (u-dmpm) 4] (1)
trans,trans-(Pt,Me,(u-I) (n=-dppm),J)(I]
trana,grans—[?t,ﬂe?h(u—I)(u-dmpm),][IJ

[Pt,(u;dppm),l
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22 . [Pd;(u*dppm)3J'

23. trans,trans-({Pt,Cl;(u-S)(u-dppm),]

24.. trans,trans-(Pt,H,; (u-€Me) (u—-dppm),](PFg]
25. trans,trans-(Rh;(CO),;(«—S) (u-dppm) ]

26. trans.trans—[Rh;(CO);(u—SR)(u—dppm);]I
27. trans,trans—[étzﬂz(u—S)&u—dppm)zl

28: [PtyH(u;-S) (u-dppm),)*+

29. [Pt,(u,-ébi(u-dppm),l[PFSJ,

30. [Pt(SMe),(dppm))

31. (Pt (SEt) 5 (dppm))

32.‘ trans,trans-[Pt,H(SEt)(L‘dppm)zl
-33.-—{Pt(SBht)2(dppm)J |
34. [Pt(SCH;CO,Et),(dppm))
35. tpt(SCH,CH,S)tdppd);
36. [Pt(SCH;Ph),(dppm)] B
37. tréns,tr;ns-[Ptz(SCHzPﬁ)z(u—S)(u—dppm)}J
38. [Pt (SPh);(dppm)] T . g

39. A[Pt(S-fol),(dppm)] -
40. trana,trans—[?t2(SPh)z(u—dppm)zl
41. trans,trans-[(Pt,(S-Tol),(u-dppm) ;]
42. (Pt(PPhj),;)

43. (Pt (PPh,;),(COS})]

44. [Pty(u-S)(COIn(PPh;),)
45. [Pty(u-8)(u-dppm)(PPh,),])
46 . [Pt,(u—S)(CNMe),(PPh,),]'
47. [Pty(u-8),(PMe,Ph),)

48.7 [Pty (u3-S)(PMe Ph)g)



i

50.
51.
52.
53.
54 .
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.

66.

67.

68.

69.

70.
71.
72.

73.

(Pt,(u-S) (PPh;) 4]
(Pt,(u-S) (u-dppm) (nt-dppm) ;]

{Pt(PPh,;)(CS;)3

" [Pt (dppe) (CS;)]

[Pt,(1-SCS) (dppe) (PPh;) ;)
(Pt,(u-S) (dppe) (CS) (PPhy))
(Pt,(u-COS) (u-dppm) (n!-dppm) ;)

[Pty (u-S) (k-dppm) ; (P(Ph) ;CH;P(0)Phy} ;)
[Pt,(u-SMe) (CO) (PPh;),)

(Pt , (u-SMe) (2<dppm) (PPh;) )

"{Pt,(u-SMe) (z-dppm) (nl-dppm),J

trans.trans—f?t,Mez(u*SM;)(u—dppm),)[IJ
(PtI,(dppm)] -
[Pty (£-CO), (PPhj) ]

(Pt (u-CO)4(PPhy) ;]

(Pt (Pd,Cly(u3-S) ((PPh;) a1 (PFgl,
(Pt,Pd(u3-S),(dppe) (PPh;) (1 [PPgl,
tPt,Pd(u,—S)zcl(PPh?g(PMézPh)’][PF;J

(Ptth(ug’S)L‘L'zl[Cl] -

(Pt3R(u,-S) (u-dppm),31(Cl]), a, R = Me
b, R = Ph
C, R = CH:Cl
d, R =Cl
fPt:PdCl(“g“S)(l"’dppm);][XJ, a, X = Cl
b, X = PFg

[Pt ;RN(CO) (13-8) (u-dppm) ;] (Cl]
(Pt,Ir(CO) (u4y-8) (u~dppm),])(Cl]
tranb,trang—[?d,Cl,(u—dppm),J

trans,trans-(Pd,Cl,(u~S) (u-dppm) )

‘\,
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74 .
75.
76 .
7.
78.
79.
.80.

81.

82.

83.

84.

85.

trans,trans-(Pd,Cl,; («4-S0;) (u-dppm) ;!

(Pt 3Rh(CO)(u,-SMe ) (u-dppm)},)(I1],

(Pt,Ir(CO)(u;-SMe)(u-dppm),JI[(I],

(Pt,Cl(u;-S) (43-AgCl) (x-dppm) ] (BF )

[(PtoRh(CO) (£3-S) (u;~-AgCl) (u-dppm) ;1 [(BP )

[Pt,Ir(CO) (u;3-S) (u3-AgCl) (x-dppm),) [BP,),

[Pt (Au(u;-S)3(CO) ,(PPhy)g N

(Pt ,M(u;-S)(CO)(PPh,;) JIPPg],

(Pt ,M(uy-S) (z-dppm),)(Cl],

[Pt‘R‘(ﬂ."‘S) (u-dppm)al,

[Pt (u-CNMe) (z-dmpm) () [PP¢) 5y

a,
b,
C,

a,
b,
C,
d,

a,
b,

o XXX XXX

Cu

Ag
Au

Woun

Cu

Ag
Au

Me
Ph
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APPENDIX II -

Calculation of Relative Peak Intensities for the P,CH,
Protons in H NMB- Spectrum of (Pt,Ph,(u-dmpm),]

The 1H-NMR spectrum.of this complex consists of

three 1sotopomers with none, one or two spln active nucleli.

P P . P
_P P P P. P Po
PQ\ /Pt PE\ /Pt Pt\ /Pt -
P P P P P P
! ~ ~ N
A B C
Pt* = 19Spt ( 1/3 1in abundance)

The abundance for A i1s simply (0.662)2 = 0.438, and
for C 18 (0.338)2 = 0.114. For B there are two posslbl"
arrangements so that the probability of B being pfegqnt 1s
Jouble: 0.662 x 0.338 x 2 = 0.448. All the 1ntensif®™ of A
resides 1n the central peak, the intensity of B 18 divided
into two since {t gives a doublet with a-separat1on equal
to 3J(PtH). Structure C gives a tr;plet because the
methylene protons are coupled equally to two 195Pt nucle:
and therefore the abundance of C is divided into three
portioms with ratio 1:2:1. The combination of the H NMR

spectra of these species gives the final five line spectrum

with relative peak intensities of approximately 1:8:18:8:1.

oa"ﬂ
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Structures
A
1
- a
(0.44)
P - J(PH) s B
(0.22) (0.22)
) . | e —— J(PtH) N | C

(0.028) (0.057) (0.028) .

Qombxned
\T\\\\\\ ! ' ’

}
/ (0.028) (0.22) (0.50) (0.22) . (0.028)

-

Figure IIa: Calculated !H NMR spectra of the P,CH; group
‘ from structures A to C.
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APPENDIX III

Calculation of the Free Energy for a Fluxional Process
Using NMR Data and the Evyring Egquation

The sollé—state structure of ci1s,c18-
(Pt,Ph,(u-dmpm),J), 3, 1s believed to have a twist-chair
conformation. The 1nversion process of this conformation
at room temperature 1s shown to be fast on the NMR time
scale. Thus the two '1neguivalent methyl groups on a given
phophorus atom give only one broad resonance at room
temperature. However, two distinct signals are observed at
a lower temperature and the coalescence temperaturé can be
determined. The free energy of this fluxional process can

. ¢ .
ba estimated by using the Eyring equation. -

AG* = RT.In KgTc /2

hrav
R = Gas Constant = 8.314 JMol-1lk-1
Kg = Boltzmann Constant = 1.381 x 10-<3 Jk-1
h = Planck's Constant = 6.63 x 1034 Js
T. = Coalescence Temperature
Av = Separation between two signals at the low

. exchange limit.

Therefore, by applying this equation the aAG* value

can be calculated for the inversion process. Similarly the
AG* values for the u;-8 1inversion in the Pt;M clusters may

be obtained.

—-——
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