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Abstract 

Reactions of W(N) diazoalkane complexes cymer-[WX,(NN=CMeRXPMe2Ph),l (X = Br, I; R = Me, Ph) and hydrazido(2 - 1 
complex ciF,mer-[WI,(NNH2XPMe2Ph),] with five equivalents of CH,X, in toluene at 80°C gave paramagnetic W(V) complexes, 
mer,tra~-s_[WX,(NN=CMeRXPMe,Ph),] and [WI@NH,XPMe,Ph),l respectively. The latter complex was also obtained upon 
hydrolysis of a W(V) disilylhydrazido(2 - ) complex mer,trans-[WI,(NNSiMe,CH,CHzSiMe,XPMe,Ph),l and was converted into 
mer,trans-[WI,(NN=CMeRXPMe,Ph),] by the subsequent condensation with RMeC=O. The structure of mer,trans- 
[WBr,(NN=CMePhXPMe*~h),] &I) was de\ennined by X-rayOanalysis. Crystal data for 6d are as follows: monoclinic, space group 
P2,/n with a = 9.900(3) A, b = 21.029(4) A, c = 13.950(2) A, p = 96.80(2Y, V= 2883.9(U) K, Z = 4 and R = 0.060 for 4567 
reflections. 

1. Introduction 

Transformation of 
trans-[M(N,),(dpe),l 
PCH,CH,PPh,) into . _ 

&-[M(N,),(PMe,Ph),l (1) and 
(2) (M = MO, W; dpe = Ph,- 
diazoalkane complexes cis,mer- 

lMX,(NN=CRR’XPMe,Ph),] (3) and truns-[MF- 
(NN=CRR’Xdpe),][BF,] reported previously provides 
one of the most usefully potential methods for prepar- 
ing organo-nitrogen complexes from dinitrogen com- 
plexes [2,3]. Thus a dinitrogen ligand in 1 and 2 is 
readily converted into a variety of coordinated diazoal- 
kanes by two steps: initial protonation of a coordinated 
dinitrogen to give a hydrazido(2 - > ligand (M = NNH,) 
and successive condensation of the hydrazido(2 - > lig- 
and with various aldehydes and ketones. In our past 
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and continuing pursuit of the novel systems in which 
molecular nitrogen is converted into organo-nitrogen 
compounds under ambient conditions, efforts have 
been made to exploit the unique reactivities of these 
diazoalkane complexes. 

Well-characterized reactions of the diazoalkane 
complexes of the type truns-[MX(NN=CRR’Xdpe),]+ 
are those with organic bases and LiAlH, [4] as well as 
the electrochemical reduction [51 and result in the 
formation of a series of diazenido complexes accompa- 
nied by the decrease in the formal oxidation state of 
the metal from + 4 to + 2. However, the conversion of 
the diazoalkane ligands into nitrogen-containing or- 
ganic compounds has not yet been exploited. In con- 
trast with the difficulty in cleaving the M-N and N-N 
bonds in these dpe complexes, the PMe,Ph complex 
c&F,mer-[WBr,(NN=CMe,XPMe,Ph),l (3~) readily re- 
acts with HBr or LiAlH, at room temperature, afford- 
ing either a mixture of Me@NN=CMe, and H,NNH, 
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The resultant mixture was filtered to remove the dark- 
red solid deposited and the filtrate was concentrated in 
uucuo. Dark-red needles precipitated by addition of 
hexane were filtered off, washed with hexane and then 
dried in uacuo (133 mg; yield 67.0%). Anal. Found: C, 
25.07; H, 3.10; N, 3.13. C,,H,N,P,I,W talc.: C, 25.05; 
H, 3.10; N, 3.08%. IR (KBr): u(C=N) 1572 cm-‘. EPR 
(CH,Cl,, room temperature): g 2.03. 

(b) Into a mixture of CH,Cl, (7.0 ml), acetone (136 
~1, 1.85 mmol) and one drop of HI(aq) was added 
[WI,(NNH,XPMe,Ph),] (7) (161 mg, 0.185 mmol). Af- 
ter stirring of the mixture overnight in the dark, the 
product solution was separated from a dark-blue solid 
by filtration and the filtrate was concentrated in uacuo. 
Addition of hexane gave a dark-red crystalline solid, 
which was filtrated off, washed with hexane and then 
dried in uacuo (97.3 mg; yield, 57.7%). Analogous 
treatment of [WI,(NNSiMe,CH,CH,SiMe,XPMe,- 
Ph),] (5a) with acetone in the presence of a catalytic 
amount of HI(aq) also gave 6a in comparable yield. 

2.3. Preparation of mer, tram-[Wl,(NN=CMePh)(PMe,- 
Ph),l (6b) 

Complex 6b was obtained as a dark-red crystalline 
solid by the analogous methods to those for preparing 
6a with about 60-70% yields. Anal. Found: C, 29.53; 
H, 3.04; N, 2.66. C,H,,N,P,I,W talc.: C, 29.63; H, 
3.11; N, 2.88%. IR (KBr): v(C=N) 1509 cm-‘. EPR 
(CH,Cl,, room temperature): g 2.02. 

2.4. Preparation of mer, trans-(WBr,(NN=CMeR)(PMe,- 
Ph),l (R = Me (44 Ph (hi)) 

Complexes 6c and 6d were obtained as orange crys- 
tals by treatment of [WBr,(NN=CMeRXPMe,Ph),] 
(R = Me (3c), Ph (3d)) with five equivalents of CH,Br, 
in toluene at 80°C for 2 h, followed by the similar 
work-up of the reaction mixtures to that for preparing 
6a (method (a>>. For 6c the yield was 49.8%. Anal. 
Found: C, 30.08; H, 3.68; N, 3.93. Ci9H,,N,P,Br3W 
talc.: C, 29.64; H, 3.67; N, 3.64%. IR (KBr): -(C=N) 
1572 cm-‘. EPR (CH,Cl,, room temperature): g 1.95. 
For 6d: the yield was 65.0%. Anal. Found: C, 35.18; H, 
3.62; N, 3.71. C,,H,,N,P,Br,W talc.: C, 34.65; H, 
3.63; N, 3.37%. IR (KBr): v(C=N) 1514 cm-‘. EPR 
(CH,C12, room temperature): g 1.95. 

2.5. Preparation of [W13(NNH,)(PMe,Ph),l (7) 
(a) After a mixture of [WI,(NNH,XPMe,Ph),] (250 

mg, 0.282 mmol) and CH,I, (114 ~1, 1.42 mm00 in 
toluene (15 ml) was stirred at 80°C for 2 h, a dark-red 
solid was deposited on the wall of the reaction vessel. 
The mixture was filtered off, and addition of hexane on 
the filtrate concentrated in vacua afforded dark-red 
microcrystals, which were washed with hexane and 
then dried in uacuo (94.4 mg; yield, 38.4%). Anal. 

Found: C, 21.46; H, 2.84; N, 2.99. C,,H,N,P,I,W 
talc.: C, 22.07; H, 2.78; N, 3.22%. IR (KBr): v(NH) 
3318, 3198, 3125 cm-‘. EPR (CH,Cl,, room tempera- 
ture): g 2.03. 

(b) Complex mer, truns-[WI ,(NNSiMe,CH ,CH ,Si- 
Me,XPMe,Ph),] (5a) (192 mg, 0.190 mm00 was dis- 
solved in tetrahydrofuran (THF) (10 ml), and H,O 
(10.3 ~1, 0.572 mmol) was added. After the mixture 
was stirred overnight, the white powder deposited was 
filtered off and the filtrate was concentrated in uucuo. 
The addition of hexane afforded dark-red crystals of 7 
together with a small amount of a grey solid. The 
former compound was collected, washed with hexane 
and then dried in uacuo (88.2 mg; yield, 53.2%). 

2.6. Preparation of mer, tram-[WIJNNSiMe,CH,CHJi- 
Me,)(PMe, Ph),l (Sa) 

Into a dark-blue suspension of cti, tram-[WI,(NNx 
Me,CH,CH,SiMe,)(PMe,Ph),(p-MeCOC,H,CN)] 
(lOa) (804 mg, 0.779 mmol) in benzene (30 ml) was 
added CH,I, (188 ~1, 2.33 mmol). After the mixture 
had been stirred for 3 h at 50°C in the dark, the 
resultant dark-red suspension was concentrated. Addi- 
tion of hexane gave 5a [8] as a reddish-brown solid, 
which was washed with hexane and then dried in uacuo 
(505 mg, yield, 64.8%). If compared with the previous 
method for cis,mer-[WI,(NNSiMe,CH ,CH ,SiMe,) 
(PMe,Ph),] (4) and CH,I, in benzene 181, this alterna- 
tive route via lOa, which can be readily prepared by the 
reaction of 4 with p-MeCOC6H,CN with about a 90% 
yield, is more convenient, because the latter method is 
free from concurrent precipitation of phosphonium 
salts with 5a. 

2.7. Reaction of [WZ3rz(NN=CMePh)(PMe, Ph),] (3d) 

with PhCH, Br 
A mixture of 3d (150 mg, 0.168 mmol) and PhCH,Br 

(146 mg, 0.856 mmol) in toluene (10 ml) was stirred at 
80°C for 14 h. The GLC and GC-MS analyses of the 
resultant orange suspension showed that 2.0 mol of 
PhCH,Br per W atom was consumed during the reac- 
tion and 0.19 mol of PhCH,CH,Ph per W atom was 
formed. A white solid was then separated from the 
reaction mixture by filtration, the IR and ‘H nuclear 
magnetic resonance (NMR) spectra of which are in 
good agreement with those of [PMe,PMCH,Ph)]Br 
separately prepared from PMe,Ph and PhCH,Br ac- 
cording to the method in the literature [lo]. ‘H NMR 
data for [PMe,Ph(CH,Ph)]Br (CDCl,, 270 MHz): 7.5- 
7.9 (m, 5H, phenyl), 7.1-7.3 (m, 5H, phenyl), 4.42 (d, 
2H, P-CH,Ph, J= 15.9 Hz), 2.56 (d, 6H, P-CH,, 
J = 14.2 Hz) ppm. The addition of hexane to the fil- 
trate concentrated in vucuo gave orange crystals of 6d 
(86.4 mg; 61.8%). 
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TABLE 1. Details of X-ray crystallography for mer,trans- TABLE 2. Positional parameters and equivalent temperature factors 
[WBr#JN=CMePhXPMe,Ph),] (6d) for mer,trans-[WBr&JN=CMePh~PMe2Ph)21&l) 

Crystal data 
Formula 
Molecular weight 
Crystal dimensions (mm x mm x mm) 

Space group (crystal system) 
Crystal colour 

a (AI 
b (A, 

c (‘Q 
p (“) 

v (K, 
Z 
dcalc (g cme3) 
F(OO0) (electrons) 

CL,,~~ (cm-‘) 

Data coilecdon 
Diffractometer 
Monochromator 

Radiation; A (8) 
213 range (“) 
Scan method 
Scan speed (” min -‘I 
Absorption correction method 
Transmission factor 
Reflections measured 
Number of unique data 
Number of data used 

Solution and refinement 
Number of parameters refined 
R 

R, 
Maximum residuals (electrons Ae3) 

C&&NzP2Br3W 
832.02 
0.58x 0.33 x 0.24 
P2, /n (monoclinic) 
Orange 

9.900(3) 

21.02x4) 

13.950(2) 
96.8Oi2) 

2883.901) 
4 
1.916 
1548 
83.35 

Rigaku AFC-5R 
Graphite 

MO Ka; 0.7093 
5<28<60 
w -2Bscan 
16 

*scan 
1.001-1.379 
(+h, +k, *I) 
9316 
4567(IF,l >5u(IF01)) 

290 
0.060 
0.066 

2.85 (around W atom) 

Atom x Y z Bes (& 

2.7 W 
B&I 
Br(2) 
Br(3) 
P(l) 
P(2) 
NW 
N(2) 
cm 
C(2) 
C(3) 
C(4) 
C(5) 
C(6) 
C(7) 
C(8) 
Ull) 
c(12) 
C(l3) 
C(14) 
C(l5) 
CXl6) 
C(17) 
C(18) 
C(21) 
C(22) 
Cc231 
C(24) 
C(25) 
C(26) 
Cc271 
CX28) 

7201.8(6) 
9708(2) 
7028(2) 
4654(2) 
6706(4) 
7632(5) 
7366(10) 
7438(11) 
6775(15) 
5904(23) 
6942(16) 
665905) 
677509) 
711407) 
7382(19) 
7286(16) 
7908(16) 
508206) 
6750(16) 
555407) 
5657(23) 
6855(22) 
8038(21) 
7970(16) 
9222(22) 
6357(24) 
768105) 
6451(17) 
6466(17) 
7663(17) 
884209) 
886106) 

1495.1(2) 
1750(l) 
1503(l) 
12730) 
2681(2) 

327(2) 
1416(5) 
1232(6) 
15347) 
2088(9) 
12648) 
1657(7) 
14050 1) 

765(11) 

388(9) 
639(g) 

3079(7) 
2846(9) 
3169(7) 
34248) 
376200) 
383N9) 
357100) 
3225(9) 

168(8) 
- 69(8) 

- 154(6) 
- 254(7) 
- 621(8) 
- 889(7) 
- 779w 
- 408(8) 

7826.2(4) 
7832(l) 4.9 
5947(l) 5.2 
7653(l) 4.6 
7541(3) 3.1 
7571(3) 3.5 
9127(6) 2.6 
9997(7) 3.3 

10 602(9) 3.4 
10354(13) 6.2 
11614UO) 4.2 
12378(10) 3.8 
13303(11) 5.9 
13443(10) 5.6 
12706Q2) 5.3 
11763(9) 4.1 

6877(11) 3.9 
6857(12) 4.8 
863500) 3.8 
890202) 4.6 
9804(14) 6.8 

10351(14) 6.1 
10055(13) 5.8 

9205(11) 4.5 
709605) 6.6 
672502) 6.2 
8660(9) 3.2 
904901) 3.9 
9885(11) 4.3 

10319(10) 4.1 
9934(11) 4.7 
9113(11) 4.1 

2.8. X-ray crystallographic analysis of mer, trans- 
[WBr,(NN=CMePh)(PMe,Ph),] (6d) * 

An X-ray diffraction study was carried out at room 
temperature using a single crystal of &I sealed in a 
glass capillary under N,. The orientation matrices and 
unit-cell parameters were derived from a least-squares 
fit of 25 machine-centred reflections with 28 values 
between 38 and 40“. No significant decay in the intensi- 
ties of three standard reflections was observed during 
data collections. The intensity data were corrected for 
Lorentz and polarization effects, and absorption cor- 
rections were also performed. Details of the X-ray 
diffraction study of 6d are summarized in Table 1. The 
positional parameters of the non-hydrogen atoms are 
listed in Table 2. 

Structure solution and refinements were performed 
at The Computer Center, The University of Tokyo, 
using the UNIX-III program package. The W atom was 
found by the direct-method program SHELXSX. Subse- 
quent cycles of difference Fourier syntheses and 
block-diagonal least-squares refinements revealed all 
non-hydrogen atoms, which were refined anisotropi- 
tally. All hydrogen atoTs were placed in calculated 
positions (dc_H = 1.09 A fo’, methyl and methylene 
protons and d,_, = 1.08 A for phenyl protons). 
Anomalous dispersion effects were included, and the 
atomic scattering factors were taken from ref. 11. 

3. Results and discussion 

3.1. Preparation of W v diazoalkane complexes 6 from 
the reactions of W’” complexes 3 with CH,X, 

* EPR spectra of complexes 6 and 7 (Figs. Sl and S2), tables of 
bond distances and angles, anisotropic thermal parameters and 
positional parameters for the hydrogen atoms, and listing of ob- 
served and calculated structure factors for 6d (Tables Sl-S4) are 
available from the authors. 

When c&mer-[WI,(NN=CMeRXPMe,Ph),] (R = 
Me (3a); Ph (3bN was treated with five equivalents of 
CHJ, in toluene at 8O”C, replacement of one PMe,Ph 
ligand by the iodide ligand took place and WV dia- 
zoalkane complexes mer,trans-[WI,(NN=CMeR) 
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(PMe,Ph),] (R = Me (6a), Ph (6b)) were produced in 
moderate yields: 

cis,mer-[WX,(NN=CMeR)(PMe,Ph),l + CH,X, - 
3 

mer,truns-[WX,(NN=CMeR)(PMe,Ph),] (1) 

(X = I, Br; R = Me, Ph (6)) 

Tribromo complexes mer,truns-[WBr3(NN=CMeR)- 
(PMe,Ph),] (R = Me (6~1, Ph (6d)) were prepared 
analogously from the reactions of the corresponding 
bromo diazoalkane complexes cis,mer-[WBr,(NN= 
CMeR)-(PMe,Ph),] (R = Me (3c>, Ph (3d)) with 
CH,Br,. The reactions undertaken both at room tem- 
perature and at 50°C resulted in the recovery of the 
starting WI” complexes 3. This presents a sharp con- 
trast with the reaction of a disilylhydrazido(2 - > corn- 
plex cis,mer-[WI ,(NNSiMe$H ,CH ,SiMe,XPMe,- 
Ph),l (4) with CH,I, previously reported, which pro- 
ceeds smoothly even at room temperature to afford 
mer,trans-[WI,(NNSiMe,CH,CH,SiMe,XPMe,Ph),] 
@a) (uide infru) [81. 

The complexes 6 are paramagnetic and the CH,Cl, 
solutions of 6 show intense bands in their EPR spectra 
recorded at room temperature. The position of the 
isotropic g value and the shape of the resonance 
strongly depend on the nature of the halide ligands. 
Thus no phosphorus and iodine coupling was observed 
in the iodo complexes 6a and 6b (g = 2.02-2.03), while 
the splitting of the resonance due to the corresponding 
hyperfine coupling was detected in the bromo com- 
plexes 6c and 6d (g = 1.95). In the EPR spectra of the 
related disilylhydrazido(2 - ) complexes 5, a broad sin- 
glet at g = 2.04 was observed for the iodide complex 5a 
and a 1: 2 : 1 triplet coupled with two equivalent phos- 
phorus atoms (g = 1.92) was obtained for its chlorine 
analogue 5b respectively [8]. A similar phenomenon 
arising from the difference in the halide ligand was 
observed for the low spin (S = $ Mo(II1) complexes 
[CpMoX,(dpe)] with X = Cl, Br or I [12]. The IR 
spectra of 6 exhibit the characteristic bands assignable 

/ C(26) 

@r P(l) 

C(12) I Brfl) 

C124) 
Cl261 

Cms) 

,___ .T 

-L P(2) 

‘) 

a1 1) cb 
Bra 

Fig. 1. ORTEP drawing of 6d. 

to v(DN), the values of which indicate that the dia- 
zoalkane ligands in 6 remain intact after these oxida- 
tion reactions. This was confirmed by the X-ray analy- 
sis of 6d as described below. 

3.2. Structure of mer, trans-IWBr3(NN=CMePh) (PIMe,- 
Ph),l (6d) 

An X-ray analysis of 6d was performed to clarify the 
detailed structure of these W(V) diazoalkane com- 
plexes. The ORTEP drawing of 6d is shown in Fig. 1, 
while selected bond lengths and angles are summarized 
in Table 3. The pseudo-octahedral coordination geom- 
etry displays a mer arrangement of the three Br atoms 
and a tram disposition of the two PMe,Ph ligands. A 
similar jner,trans configuration has been revealed in 
WV disilylhydrazido(2 - > complex mer, tram-[WC1 3- 
(N&SiMe,CH ,CH $iMe,XPMe,Ph), I (5b) [ 81 and hy- 
drazido(2 - ) complex mer,trans-[WCl,(NNHPh)- 
(PMe,Ph),] [13,141, while three Cl atoms and two 

TABLE 3. Selected bond distances and angles in mer,trans-[WBr3(NN=CMePh)(PMezPh),] (6d) 

Bond distance 

CA, 

W-B&) 
W-Br(3) 
W-P(2) 
N(l)-N(2) 
c(l)-C(2) 

2.537(2) 
2.548(2) 
2.525(4) 
1.27(l) 
1.47(2) 

W-Br(2) 

W-P(l) 
W-N(l) 
N(2)-C(l) 
C(l)-c(3) 

2.608(l) 
2.563(4) 
1.810(9) 
1.30(2) 
1.X(2) 

Br(l)-W-Br(2) 
Br(l)-W-P(l) 
Br(l)-W-N(l) 
Br(2)-W-P(l) 
Br(2)-W-N(l) 
Br(3)-W-P(2) 
P(l)-W-P(Z) 
P(2)-W-N(l) 
N(l)-N(2)-C(1) 
N(Z)-C(l)-c(3) 

Bond angle 

(“I 

87.1(l) 
88.0(l) 
92.6(3) 
81.30) 

174.X3) 
89.40) 

163.10) 
93.1(3) 

120.0(12) 
114.6(12) 

B&)-W-Br(3) 
Br(l)-W-P(2) 
Br(2)-W-Br(3) 
Br(2)-W-P(2) 
Br(3)-W-P(l) 
Br(3)-W-N(l) 
P(l)-W-N(l) 
W-N(l)-N(2) 
N(2)-c(l)-c(2) 
c(2)-c(l)-Ct3) 

174.50) 
91.4(l) 
87.7(l) 
81.7(l) 
89.7(l) 
92.8(3) 

103.8(3) 
167.5(10) 
124.413) 
121.003) 
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PMe,Ph ligands are mutually sited in the fuc and cti 
positions respectively in fat, cis-[WC1 ,(NNH *XPMe,- 
Ph),] (8) [13]. In the diazoalkane ligand tram to one 
Br ligand, the W-N-N linkage is essentially linear, 
whereas the N-N-C bond angle is 120(l)“. The W, 
N(l), N(2), C(l), C(2) and C(3) atoms lie on nearly the 
same plane and the bonding parameters in the dia- 
zoalkane ligand of 6d correspond well to those in the 
WI” diazoalkane complex cis,trans-[WCl,(NN= 
CMePhXPMe,Ph) (q2-p-MeC,H,CHO)] (W-N dis- 
tance, 1.795(13) A* N-N distance, 1.29(2) A; N-C 
distance 1.27(2) A’ W-N-N angle, 166(l)“; N-N-C 
angle, 121(l)“) [6], indicating that the diazoalkane lig- 
and in 6d is considered to be a four-electron donor as 
reported for common W *” diazoalkane complexes 
tram-[WX(NN=CRR’Xdpe),]X [2b,c,15] and cis,truns- 
[WX,(NN=CRR’XPMe,Ph),(L)] [61. 

Such a structural similarity of hydrazido(2 - ) and 
disilylhydrazido(2 - > ligands between W’” and WV 
complexes has also been observed, in which these 
ligands have a planar structure with an essentially 
linear W-N-N linkage and function as a formal four- 
electron donor [8,13,14]. 

We have also carried out an X-ray analysis of 6a, 
which unambiguously disclosed the similar coordina- 
tion geometry around the W atom to 6d. However, 
refinements of the structure of the diazoalkane ligand 
was not successful presumably because of the presence 
of a significant disorder in this ligand of 6a [16*1. 

3.3. Preparation of WV hydrazido(2 - ) complex 7 and 
its conversion into 6a and 6b 

A WV hydrazido(2 - > complex [WI,(NNH,)- 
(PMe,Ph),] (7) was similarly obtained when cis,mer- 
[WI,(NNH,XPMe,Ph),l was allowed to react with 
CH,I, at 80°C: 

cis,mer-[WI,(NNH,)(PMe,Ph),] + CH,I,+ 

[WI,(NNH,)(PMe,Ph),] (2) 
7 

Despite the formation of a substantial amount of unde- 
fined by-product(s) in this reaction, the yield of 7 was 
still moderate. Complex 7 can also be prepared from a 
W(V) disilylhydrazido(2 - > complex 5a upon hydroly- 
sis. Thus treatment of 5a with three equivalents of 
H,O in THF smoothly afforded 7 at room tempera- 
ture: 

[WI,(NNSiMe,CH,CH,SiMe,)(PMe,Ph),] 
5a 

+ H,O - [WI,(NNH,)(PMe,Ph),] (3) 
7 

* Reference number with asterisk indicates a note in the list of 
references. 

Although characterization of a closely related chloro 
complex 8 has appeared already, this complex was 
produced from [WHCl,(NNH,XPMe,Ph),] (9) by acci- 
dental loss of the hydride ligand during recrystalliza- 
tion and the details of preparation are not clear [13]. 
Two reaction courses described here therefore demon- 
strate more versatile methods to derive a WV hy- 
drazido(2 - ) complex from the dinitrogen complex 1. 

Subsequent condensation of 7 with Me,C=O and 
MePhC=O in the presence of a catalytic amount of 
HI(aq) afforded 6a and 6b respectively [ 17 * I: 

[WI,(NNH,)(PMe,Ph),] + RMeC=O HI(aq) - 
7 

mer,truns-[W13(NN=CMeR)(PMe,Ph),] (4) 

(R = Me (6a), Ph (6b)) 

This as well as the fact that 7 is readily produced from 
5 may strongly suggest the mutually mer, trans structure 
with respect to three iodide and two PMe,Ph ligands 
for 7, although the fuc,cis geometry has been eluci- 
dated for the chloro complex 8 generated from the 
seven-coordinate complex 9 (vide supru) [13]. The EPR 
spectrum of 7 in CH,Cl, at room temperature is quite 
analogous to those of 6a, 6b and 5a, exhibiting a broad 
singlet at g = 2.03. In the IR spectrum, three charac- 
teristic bands appear at 3318, 3198 and 3125 cm-’ 
assignable to v(NH). 

3.4. Mechanism for the conversion of WIv diazoalkane 
and disilylhydrazido(2 - ) complexes 3 and 4 into corre- 
sponding WV complexes 

As described above, related transformation of the 
W’” disilylhydrazido(2 - ) complex 4 into the WV com- 
plex 5 has been reported in a preceding paper [Sl. The 
significant difference observed in this reaction from 
that of 3 is that it readily proceeds at room tempera- 
ture, while the latter requires more forcing conditions 
(e.g. SOOC). This tendency is quite analogous to the 
results of the substitution reactions of one PMe,Ph 
ligand in 4 and 3 by P-acceptor ligands L such as CO 
and ethylene to give cis,truns-[WX,(EXPMe,Ph),(L)] 
(E = NNSiMe,CH,CH,SiMe, (lo), NN = CMeR) 
[6, 81. These findings may suggest that the dissociation 
of one PMe,Ph ligand is presumably involved as the 
initial step in the conversion of 3 and 4 into corre- 
sponding WV complexes. In fact, the recent study has 
revealed that the rate of the formation of 5 from a 
series of 10 and CH,I, is greatly affected by the 
nature of L in the order of PMe,Ph > p- 
MeCOC,H,CN (lOa) B- CO, CH,=CH,, tBuNC and 
the reaction of 10a with CH,I, is significantly retarded 
upon the addition of excess p-MeCOC,H,CN. 

To determine the stoichiometry of the reaction to 
give 6 from 3 and CH,X,, attempts were made to 
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clarify the fate of CH,X, consumed. However, full 
characterization of the organic products in these reac- 
tion mixtures was not successful. On the contrary, since 
we have found that PhCH,Br also reacts with 3d in 
toluene at 80°C to give 6d in moderate yield [18 *I, 
GC-MS and GLC studies were undertaken for this 
reaction system, This demonstrated that 2.0 mol of 
PhCH,Br per W atom was consumed during the reac- 
tion and 0.19 mol of PhCH,CH,Ph per W atom was 
concurrently produced, whereas the white solid precip- 
itated from the reaction mixture was characterized as 
[PMe,Ph(CH,Ph)]Br. Net stoichiometry to give 6d in 
this reaction may therefore be described by the follow- 
ing equation, although the yield of PhCH,CH,Ph is 
not satisfactory: 

[WBr,(NN=CMePh)(PMe,Ph),] + 2PhCH,Br - 

[;tdns(NN=CM;p)(PMMe2Ph)d 

+ [PMe,Ph(CH,Ph)]Br + iPhCH,CH,Ph (5) 
These observations might indicate that the forma- 

tion of the W(V) complexes 6 is accompanied by the 
generation of alkyl radical from RX [19*], where the 
R-X bond cleavage possibly takes place at the vacant 
site cis to the diazoalkane ligand resulting from the 
prior dissociation of a PMe,Ph ligand. Electron trans- 
fer from a metal to RX to give MX and R - is not 
common for high valence metal centres [20]. However, 
the EHMO calculations for the model complexes 
cis,mer-[WCl,(NN=CH,XPH,),], c&runs-[WCl,(NN= 
CH,XPH&CH2=CH2)], and c&mmer-[WCl,(NNH,)- 
(PH,),] have elucidated the strong r-donating ability 
of the d electrons to the direction cis to the diazo- 
alkane and hydrazido(2 - ) ligands in these complexes 
161 and this presumably enables the coordination and 
successive C-X bond cleavage of the alkyl halides at 
this site of the W’” centre. 
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