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Introduction

Studies of the synthesis and reactivity of transition metal
hydrazides, (L)M=NNR,, have been of sustained interest due to
their relevance to the biological and synthetic fixation of N, to
ammonia.t? For this reason, much of the early work was based
around Group 6 systems.® Although initial reactivity reports of
Group 4 hydrazides appeared some time ago,* there has
recently been a surge in activity and output in this area,>’ and a Pry | co,

Reactions with CO, and ArNCO

Reaction of Cp*Ti{MeC(N'Pr),}(NNR,) (R = Ph (1a) or Me (1c)) with
an excess of CO, gave Cp*Ti{MeC(N'Pr),{OC(O)N(NR,)C(O)O} (R =
Ph (2a) or Me (2b)) through the formation of an intermediate
cycloaddition product 3a and 3b.
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Fig. 1. Examples of Group 4 terminal hydrazide complexes.45 pro NP2 Pr O
Ar = Tol (4) or 2,6-CgH3'Pr> (5) 6

Some of the new reactions discovered recently include the
cycloaddition of alkynes (as in I, Fig. 2) and heteroalkynes to the
M=N, multiple bond, and N,-N; bond insertion reactions with
substrates including alkynes and isocyanides (forming |l and IlI,

Reaction of 1a with ArNCO (Ar = Tol or 2,6-C,H;'Pr,) underwent 2+2
cycloaddition to give 4 and 5. Subsequent addition of CO, to 4 gave
the mixed double insertion product 6.
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Fig. 2. Reaction products of TI=NNPh, bonds with alkynes(l, II) and
: M= it N _-N | .7 : : -
XyINC (Ill): M=N,, cycloaddition and N-Ng bond cleavage Reactions with silanes
Reaction of 1c with phenyl silanes PhSIHRR' gave different products,
depending upon R and R'. For R = R" = H, SI-H activation occurs
forming 7 which exists in equilibrium with 1c and free silane. For R =
H, R' = CI, SI-Cl bond activation is preferred giving 8 as the product.
When R = R’ = CI|, amidinate ligand transfer occurs to form the
dichloride complex 10 via sequential Si-Cl bond cleavage steps.
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Synthesis

A family of Cp*-amidinate supported titanium hydrazides was
synthesised Dby a tert-butyl Imido/hydrazine exchange
methodology,” and structurally characterised. The geometry at
N Is strongly dependant on hydrazide substituents.
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AH =-17.1(2) kcal mol*
AS = -43(1) cal mol! K1

In ke,
N

| C"“'""/'"Ti\ / 3 - R*=0.999 AG(298) = -4.3(5) kcal mol-?

Cp*Ti{MeC(N'Pr),}(NNPh,) (1a) Cp*Ti{MeC(N'Pr),}(NNMePh) (1b) Cp*Ti{MeC(NPr),}(NNMe,) (1c) Cl /N\ N>7Me .

la 1b 1c la 1b 1c e e !Pr . | | | | |
Ti(1)-Cpeeny ~ 2.097 2.067 2.063 Ti(1)-N(1)-N(2) ~ 163.9(1) 166.3(2) 159.5(1) R =R =Me (9): R=Ph, R'= H (10) 0.0028 0.0029 0.0030 0.0031 0.0032 0.0033
Ti(1)-N(1) 1.734(2) 1.734(2) 1.723(2) N(1)-N(2)-C(1)  118.9(2) 115.3(2) 110.7(1) T4 (K
Ti(1)-N@3) 2.115(2) 2.110(2) 2.101(1) N(1)-N(2)-C(7)  116.7(2) 118.2(2)
Ti(1)-N(4)  2.099(2) 2.090(2) N(1)-N(2)-C(1A) 110.7(1)
N(1)-N(2) 1.369(2) 1.371(3) 1.386(2) C(1)-N(2)-C(7)  121.5(2) 120.8(2)
N(2)-C(1) 1.409(3) 1.460(4) 1.461(2) C(1)-N(2)-C(1A) 112.9(2)
N(2)-C(7) 1.425(3) 1.396(4)
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