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Piii, line S; pxiii, line 17 and -6; diphenylphosphino not diphenylphoshino
P4, line 3, metal's not metals
P6, line -5, nucleophilic not nucleephile
P10, Figurc 1.8, compicx should have a 1+ charge
Pl3, line 9, 'PN>' ligand not ligand 'PN’
rcf 28, Wiley not Wily
P14, delete ref 29 (it is on the previous page)
P23, line -6, carried out not carded
P29, linc -6, dependent not dependant
P31, line -6, has not as
P33, line 2, en toutc not on route
line | |, the molybdenum not molybdenum
P34, linc 9, the 7t not the a
linc 14, from heating not from the heating
Itne -8 and clsewhere, methyl iodide or iodomethane not methyliodide
line -4, dicalion not diction
P36, line -3, delete "and"
P38, linc -10, arbitrarily not arbitrary
1’43, line 1, 2.2.3.2 not 2.2.2.2
P45/73/119/124/129/134/169, Tahle 2.4/3.1/4.1/4.3/4.5/4 7/4.8/5.1, delete "Cornpleteness to theta =0.50° ... 0.0%"
P47, fitst para, line 9, section 22.2 not 2.2.9
ref 14 and elsewhcre, Thomton-Pctt not Thorton-Peut
P48, line -10: pl 73, line -6 from not form
line -2, 2.4.5no1 2,2.8
PS5l line I; p126, line 10: ligand's not ligands
PSS, line 9, p57, linc | 1; p87, last line: latter not later
P55, references: titles of books should be imlicised
P56, Tablc 2.9, fourth entry under v(P-C) should be 1090 net 1898 cm'
P57, line -3, cuvette not curvette -
P62, line 2, trifluoroacetic 1ot uifu roacctic
P68, line 12; p164, line -1 | : delete “the”
tine -5, previously not previuosly
P69. line 13, "A least squaces diffcrence map...” not "A [east differonce map...”
P70, deletc lines 6 theough 10 and “found in the title complex.” of line 1 |
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Table 3.1, “Reflections collected...21461" not "Reflections collecied .. 9391 "
Table 3.1, R(int) = 0.0192 not R(int) = 0.6000
P79, line - 1, deletc "in"
P&, heading: p89, line 14: ..CHP... not..CP ...
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P86, and clsewhere: ¢« not c.a.
P89, and elscwhere & 66 not 366
P93, line -6, replace "band splitting in the solid statc” with "a v{(**C-O) stretch”
P98, Table 3.10; pl48, Table 4.12 "-* (minus) not "e"
P99, line I, "...0,™ that is..." net "...D;.** Thatis ...
P99, line 7, pl0S, line -10: CI;SO3H not CFaS®:H
P101, linc 8, > 90% not < 90%
finc -8, itscl{ nol its self
P104/105, Tables 3.9/3.10/3.1 1 are incorrectly rcferred to --should be 3.8/3.9/3.10 respectively
P1@7, rcf |, lnorganic not Tinorganic
line -3, readily net readly
Pl13.1me 3, BFy rot B4
P113, line -4, becing unable not unable
P12, line -8. triphenylphosphane not wiphenylphospliino
line -4, ligand not ligands
P126, line 4, complex's not complcxes
P132. line !4, basal planc not basal
line -8, previous not pieviuos
line -2, mirror piane not two-fold axis
P144, Table 4.10, all coupling canswnts are accurate only (e lhe fiest decima) point
P149, lrne 5, phenanthroline not phenaatroline
150, line 11. 0 401 mmol not 401 mmol
PI53,line 5.0164 g not 164 g
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P160, ref | 16, C. Hahn not Hahn
P162, The complexes/ligancs F.5.2-* refer to Figurc 5.2 on the same page only
P163 The complexes/liugands F.5.2-* refer to Figure 5.2 on the same page only
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Abstract

Chapter 1 - This first part of the chapter aims to give the reader a flavour of the chemistry
concerning phosphorus-nitrogen hybrid ligands containing both phosphorus and nitrogen
donor atoms. This will be achieved by highlighting selected relevant examples from the
literature. The second part will introduce the ligand 2-(diphenylphosphino)-N-[2-
(diphenylphoshino)benzylidene]benzeneamine, (PNCHP), which is the subject of Chapters
2 through 6.

0L O

PNCHP

Chapter 2 - The ligand PNCHP reacts with [Mo(CO)s(1,3,5-cycloheptatriene)] to give the
complex fac—[Mo(CO)3(PNCHP-KlP,N,P)] which readily isomerises to mer-
[MO(CO)3(PNCHP-K3P,N,P)]. Kinetic studies on the isomerisation in acetone yielded the
first-order forward rate constants (k;) 1.22x107, 4.18x10”, 1.72x10* and 4.89x10™ s at
19.5, 29.7, 40.0 and 49.5 °C respectively, with thermodynamic activation parameters AH B
and AS,;* of 95 kJ mol” and -14.1 J mol” K respectively. The related complex fac-
[Mo(CO)3(PNHCH,P-iCP,N, P)] (PNHCH,P = 2-(diphenylphosphino)-N-[(2-
diphenylphosphino)benzyl]benzeneamine does not undergo isomerisation. The complex
cis-[Cr(CO)4(PNCHP-K2N,P)] reacts with sulfur to give cis-[Cr(CO)4(SPNCHP-K2N,P)]
and reacts with methyliodide under an atmosphere of carbon monoxide to yield the anion

[Cr(CO)s]] .

Chapter 3 - The complexes [M(CO)3(PNCHP~1<3P,N,P)] (M = Cr, Mo or W), containing a
terdentate PNCHP ligand, react with H" to give the protonated products
[M(CO)3{PN(H)CHP-K‘ZP,P-T]z(C=N)}]+, where the imino group has 'slipped’ from a k!N

to a n*(C=N) coordination mode as a result of the protonation of the nitrogen atom. When

il



the acid is HCI the above cation [M(CO)3{PN(H)CHP-KZP,P-T]Z(C =N)}]" (M = Mo or W)
converts to cis—[M(CO)ZCIZ(PNHCHzP-ﬁP,N,P)]. In this unusual reaction the imine group
of the PNCHP ligand has been reduced to an amine concurrently with the two electron
oxidation of the metal. In contrast, on reaction of cis-[Cr(CO)4(PNCHP-K2N,P)] with H,
the bidentate PNCHP ligand dissociates from the metal resulting in cyclisation of the

ligand to give a phosphonium salt.

Chapter 4 - PNCHP favours terdentate coordination with Pd(I) and Pt(II). The complexes
[MCI(PNCHP-I& P,N,P)]Cl and [Pd(CH3)(PNCHP-K3P,N,P)]C] are synthesised starting
with [MClIy(1,5-cyclooctadiene)] and [M(CHj3)CI(1,5-cyclooctadiene)], respectively. The
ionic chlorides can be exchanged with BFs; using AgBFi. Abstraction of the covalent
chloride with AgBFs in the presence of acetonitrile yields [Pt(CH3;CN)(PNCHP-
ICP,N,P))**. The acetonitrile ligand of this dication can be substituted with
triphenylphosphane, 2-picoline, or 3-picoline. The reaction of [Pt(CH3;CN)(PNCHP-
IC’P.N,P))** with 1,10-phenanthroline, 2,2-bipyridine, bis(diphenylphosphino)ethane or
2,2"6',2"-terpyridine (L-L) yields complexes of the type [Pt(L-L)(PNCHP-le P,N,P)]2+ - the

first five-coordinate platinum(II) dications.

Chapter S - The complex [RhCI(PNCHP-KCP,N, P)] is synthesised by reacting the PNCHP
ligand with 0.5 equivalents of [{RhCI(],5-cyclooctadiene)},]. This extremely reactive
compound undergoes oxidative addition of dichloromethane and chloroform to yield
complexes of the type [RhC]g(R)(PNCHP-leP,N,P)] (R = CH,Cl or CDCl,). Addition of
carbon monoxide to [RhCI(PNCHP-K’P,N,P)] results in the adduct [RhCl(CO)(PNCHP-
K;P,N,P)] which is in equilibrium with square planar complex [Rh(CO)(PNCHP-
iP,N,P)]Cl. The coordinated chloride ligand of [RhCl(PNCHP-KzP,N,P)] can be

substituted with tetrahydrofuran, acetonitrile or triphenylphosphane.

Chapter 6 - The triosmium clusters [Os3(CO);(CH3CN)] and [Os3(CO);o(CH3CN),] react
with  PNCHP to give [{Os3(CO) }2(PNCHP-K2P,P)] (containing PNCHP bridging
equatorially two osmium triangles), two coordination isomers of [Os3(CO), (PNCHP-x'P))
and 1,1-[Os3(CO),o(PNCHP-CP, P)], respectively. When 1,1-[Os3(CO),o(PNCHP-*P, P)]

is reacted with one equivalent of trimethylamineoxide the major product is [Os3(U-



H)(CO)7(u3-PNCP)], in which the imine hydrogen of PNCHP has migrated to the osmium
cluster and PNCP is left to act as a triply bridging nine-electron donor. Two geometrical
isomers of [Os3(u-H)(CO)g(U2-PNCP)] are found as minor products, with PNCP acting as

a doubly bridging seven-electron donor ligand.
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