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Abstract

The titanium(IT) adducts Ti[Me,Si(n>-C5H ), L, [L = CO (1), PMe, Ph (2), CNR (R = 2,6-Me,CH ;) (3) have been made by the
reduction of Ti[Me,Si(n>-CsH,),]Cl, with HgCl,-activated magnesium in THF in the presence of the ligand L. Mixed titanocene
adducts Ti[Me,Si(n>-CsH,),]LL’ (L = CO; L' = PMe,Ph (4), CNR (5)) can be prepared by the addition of ligands (PMe,Ph,
CNR) to hexane solutions of Ti[Me,Si(n>-CsH,), CO), exposed to sunlight. The crystal structure of 3 has been determined by
X-ray diffraction; the phenyl groups of the isocyanide ligand are almost perpendicular to the reflection plane of the cyclopentadi-

enyl groups.

1. Introduction

Bis-cyclopentadienyl derivatives of Group 4d metals
in oxidation state II (titanocene and zirconocene),
M(n°-CsHy),, have never been isolated although they
have been frequently invoked {1] as intermediate highly
active ‘“carbenoid-like” [2] reagents in a wide range of
reactions [3—7] with olefins, acetylenes, carbon monox-
ide, dinitrogen and phosphines and other species such
as epoxides, aldehydes and ketones. Many of these
reactions gave stable 18-electron adducts Ti(n°-
C,H;),L,, some of which were used to generate the
active M(n>-C,H,), [3a—c,5c] species for subsequent
reactions.

Carbon monoxide has been most frequently used as
the m-acceptor ligand, giving Ti(n°-CsH;),(CO), which
has been extensively used as a precursor for many
other titanocene derivatives [1a,2,5a]. Ti(n>-CsH),(P-
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Me,), [4d] has been shown to be an even more reactive
and versatile titanocene source, and the mixed adduct
Ti(n°-CsH;),(COXPMe,) [4d] is a convenient reagent
for more selective reactions. A few monocyclopentadi-
enyl titanium(I) complexes have also been reported
[8]. The dimethylsilyl-bridged bis-cyclopentadienyl lig-
and [Me,Si(n>-CsH,),I*~ is a most effective system
for stabilizing Group 4d metal complexes in low oxida-
tion states. We describe below the synthesis and char-
acterization of the new titanocene-like complexes
Ti[Me,Si(n>-CsH,),IL, [L=CO (1); PMe,Ph (2);
CN(2,6-Me,C¢H ;) (3) and Ti[Me,Si(n*-CsH,),(CO)L
[L = PMe,Ph (4); CN(2,6-Me,C H 3) (5) containing this
bridged bis-cyclopentadienyl ligand, and the characteri-
zation of 3 by an X-ray diffraction study.

2. Results and discussion

The reduction of Ti[Me,Si(n*>-CsH,),]Cl, with Hg-
Cl,-activated magnesium in THF at room temperature
in the presence of a stoichiometric amount of the
appropriate ligand L (L = CNR, PMe,Ph) or under an
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atmosphere of CO, gave the titanium(11) adducts, which
were isolated in high yield after evaporation of the
solvent and cxtraction of the crude residuc with hex-
ane.

g MyitgCl,
Ti Cly + 2L
~ THF, 25'C

Me,S5i

T, (1)

All these complexes arc very air and moisture sensi-
tive; their reactivities decrease in the order CO » CNR
> PMe,Ph, in line with the decreasing w-acceptor
character of the ligand. They are very soluble in all
common solvents, cven aliphatic ones, and react casily
with dichloromethane or  chloroform to give the
dichlorometallocene by oxidative addition.

The addition of 1 cquiv. of the ligand L. (L = CNR,
PMe, Ph) to irradiated hexanc solutions of 1 leads to

the mixed titanocene adducts 4 and § with cvolution of

CO.

TABLE 1. Spectroscopic data for Ti'! ansa-metatlocene derivatives

Mo, 57
N

\ \K/\V,

LN

Los PMesPh g € NG26-Meol gHo (30

Whereas 4 was isolated as a pure compound in high
yield, § could only be detected in solution as a minor
product always accompanicd by large amounts of 1 and
3 as the main products formed by a redistribution
reaction. The propertics of these muxed complexes are
similar to those of the complexes containing two identi-
cal ligands: substitution of CO by phosphine would be
expected to fead to increasing air sensitivity, but 4 s
less oxygen and moisture sensitive than 2.

All the isolated complexcs were dentified by cle-
mental analysis. and IR and 'H, *C and P (8) NMR
spectroscopy: the data are summarized in Table 1.

Compound "H NMR MONMR ¢ HPNMR YR H(COY
AT Me.St L CH,  Me.Sit b tem )
[Me,Si(CH )L ITHCO), 5030 010 () 3.1 -6 2570 LOR0
146 (1) CIRN 1905
PN
[Me,Si(C < H ), TitPMe, Ph), 520 - 009 () 108 (br) 10245 -39 12891201
§.44 (br) 730700 (br) 904! ns
SPar
[Me,Si(C I ), ITI[CN(2.6-Me,C T )], SRS 0.2148) 2107 166,27 sS4 15y 2044
SO5(0 6.68 (M} 923! 130011246 1938
A (i}
[Me,Si(C 1), ITICONPMe, Ph) S23(m) ~0.08(s)  LO2(d)y CA ALY 2910 AR (st 1860
S17 (md 0.184(s)  7.28-7.00 942" Ll 14221279k
475 (o 936" 20y !
162 (m) up g
4.0 ¢
[Me,Si(C<H ), TTHCONCN2.6-Me,C H ) 563 (G 0.00(s) 215 (br)
3.37 (m} 0.4 () 6.65 (br)

489 (m)
4,76 (m}

4 Benzene-d,. " Jy .y =226 Hz Sy =220 Hz 4,
not observed. ' CO. * PMe,Ph, " J, o= 177 Hz

L= S HZ SO (CH ) O (CaE L C e H DY Co L (COH ). Shift for ON
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The IR spectra of all these complexes show charac-
teristic absorptions reported for the silyl-bridged bis-
cyclopentadienyl ligand [10]. Two IR bands are ob-
served for v(CO) and v(CN) stretching frequencies
respectively, in complexes 1 and 3. The expected de-
crease in the electron donor character of the silyl
bis-cyclopentadienyl ligand due to the electron with-
drawing ability of the vacant 3d silicon orbitals results
only in a very small displacement to higher frequencies
compared with bands from the unsubstituted cyclopen-
tadienyl ring in Ti(n>-CsH,),L, (L = CO, CNR) [1a,
4a); the differences are < 10 ecm™'. The observed
values for v(CQO) are almost exactly the same as those
reported for Ti[(CH,),(C<H,),I(CO), [11] for which
the reverse behaviour would have been expected; this
behaviour is probably attributable to structural rather
than electronic factors. Complex 4, containing mixed
ligands, shows one v(CQ) absorption clearly displaced
to a lower frequency (1860 cm™') compared with that
for the di-carbonyl complex 1 due to the increase in
electron density at the metal centre when CO is substi-
tuted by a less wr-electron acceptor ligand, as noted
previously for similar metallocene compiexes contain-
ing mixed ligands (PMe; [4d], CNR [7e]).

The 'H NMR spectra of 1, 2 and 3 show the
expected two pseudotriplets for the cyclopentadienyl
ring protons of an AA’BB’ spin system and one singlet
for the protons of both equivalent methyl silyl groups,
demonstrating the presence of a plane of symmetry
bisecting the two substituents located on the reflection
plane of the rings. When both ligands on this plane are
different, as in complexes 4 and 8, the cyclopentadienyl
ring protons appear as four multiplets corresponding to
an ABCD spin system. Furthermore, for these com-
pounds, the two methyl silyl groups are inequivalent,
and give two different singlets. The same effect is also
observed in the "C NMR spectra, but all the 'H and
13C NMR signals are displaced to higher fields com-
pared with those for the dichloro or dialkyl titanium
(IV) [12] complexes containing the same cyclopentadi-
enyl ligand.

The expected pseudo-tetrahedral structure of these
compounds was confirmed by the X-ray diffraction
study of complex 3.

2.1. Crystal structure of [Ti{Me,Si(CsH,),}{CN(2,6-
Me,C H;)},] (3)

The molecular structure of [Ti{Me,Si(C;H,),{CN-
(2,6-Me,C¢H )}, 1(3) is shown in Fig. 1, with the atomic
labelling scheme. Final atomic coordinates and equiva-
lent isotropic thermal parameters for non-hydrogen
atoms are listed in Table 2 and selected bond distances
and bond angles in Table 3.

It can be seen that the “ansa” ligand acts as a

Fig. 1. orree view of [Ti{Me,Si(CsH ), {CN(2.6-Me,C H3)}] (3)
with atom labelling scheme.

TABLE 2. Atom coordinates with estimated standard deviations.

Atom  x y z B (Az)
T 0.05778(8) 0.21964(6) 0.35019(5) 3.70(2)

Sl —0.0244(1) 0.3736(1) 0.4703(1) 4.75(3)
N1 —(1L0585(4) 0.1637(3) 0.1706(2) 5.0(D)
N2 0.2355(4) 0.0542(3) 0.3145(3) 5.5(1)
Cl —.0174(4) 0.1845(3) 0.2358(3) 4.4(1)
2 0.1730(4) 0.1156(3) 0.3291(3) 4.41)
Cll1 0.0858(4) 0.3684(3) 0.3842(3) 3.8(D
Ci2 0.0588(5) (.3631(3) (0.2961(3) 4.8(1)
C13 0.1519(6) (0.3202(4) 0.2548(3) 6.3(1)
Ci4 (0.2348(5) 0.2998(4) 0.3138(4) 6.0(1)
C15 0.1978(5) 0.3273(3) 0.3930(4) 4.5(1)
21 - 0.0618(4) (1.2535(3) 0.4641(3) 4.3(1)
22 - 0.1310(4) 0.2097(4) 0.4012(3) 5.4(1)
23 —-0.0962(6) 0.1206(4) 0.3945(4) 4.3(1)
24 —{1.0063(6) 0.1057(4) 0.4524(4) 6.5(2)
C25 0.0177(5) 0.1866(4) 0.4931(3) 4.9(1)
C41 —0.1136(5) 0.1400(3) 0.0964(3) 4.8(1)
C42 —0.2166(5) 0.0869(3) 0.1024(4) 5.4(1)
43 —0.2695(6) 0.0659(4) 0.0273(5) 7.8(2)
C44 0.2249(7) 0.0944(4) 0.0494(4) 8.3(2)
Ca5 —0.1259(7) 0.1472(4) —0.0537(4) 7.7(2)
C46 —0.0689(6) 0.1705(4) 0.0196(3) 5.7(1)
Csl 0.2969(4) -0.0194(4) 0.2854(3) 4.7(1)
52 0.2739(5) —0.1021(4) 0.3223(3) 5.2(1)
53 0.3356(6) —0.1742(4) 0.2907(4) 6.6(2)
C54 0.4206(6) —0.1651(4) (.2288(4) 7.3(2)
C55 0.4397(5) —0.0825(4) 0.1933(4) 6.5(1)
C56 0.3787(5) —-0.0070(4) (.2204(3) 5.1
C421 0.2581(5) 0.0544(4) 0.1874(4) 6.2(2)
C461 0.0416(6) 0.2245(5) 0.0164(4) 7.5(2)
521 0.1855(6) —0.1113(4) .3908(4) 6.3(2)
C561 0.3982(6) 0.0819(5) 0.1814(4) 7.1(2)
31 0.0362(6) 0.4003(4) 0.5756(4) 7.2(2)
C32 ~0.1490(6) 0.4460(5) 0.4430(5) 8.5(2)

Anisotropically refined atoms are given in the form of the isotropic
equivalent displacement parameters defined as: (4/3) [a® B, | + b?
Bay+ ¢ Byy+ ablcos y) By, + aclcos B) B 5+ belcosa) B, ;1.
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TABILE 3. Sclected bond distances (/C\) and bond angles ()

Ti-C(1) 2.064(3)  Ti-C(2) 2.064(3)
Ti-C(11) 23075y Ti-C21) 2.312(5)
Ti-C(12) 2.306(3)  Ti-C22) 2.308(5)
Ti-C(13) 2.381(5)  Ti-C(23) 2.403(6)
Ti-C(14) 2420060 Ti-C(24) 2.453(6)
Ti-C(15) 23645 Ti-CQH 2.349(5)
CUN-C12) 142HT)  C21)-CR2) 1427(T)
CU-CU3) 1428(7)  (X21=C(25) 1 425(7)
C(12)-C(13) LA028)  C22)-C(23) 1.3U3(8)
CU3-CUD 1.3638)  C23H-C0D 1.392(8)
COUH-C(13) 1378(8) G2 -C25) 1.395(8)
N(D-C(D L1706)  N()-C(2) 1. 185(6)
N(D)-Ct41) 1375660 N(2)-C(51) 1.383(6)
Si(1)-C(11) 1.8525)  SHD-C21) 1 846(5)
Si(1)-C(31) Ls1eY SHD- O 1.375(6)
Cp(1)-Ti 2034 Cp(23-Ti 2041

C(D-Ti-C(2) 86.2(2) Ti-C(H-N(1) 178.9(4)

COO-NCD=-CED 176.3(5) Ti-C(2)-NQ2) 176.9(4)

C2)-NQ)-C: D) 170.3(3)
COD=-SIDH-C32y 11192

COED =S Y4.502)

CD-Ti-C(2) §56.2 Cy-Ti-Cpth 1010.0
CD-Ti-Cp(2) 103.2 C2-Ti-Cpth) 107.3
CQR)»-Ti-Cp2) 105.9 Cpl13-Ti-Cp(2) 1332

SCpC1Y is the centroid of COHDYL L COIRYE Cp(2Y is the centroid of

C21. .25

chelating system, leading to pscudotetrahedral coordi-
nation around the Ti atoms if the centroids of the two
Cp rings are assumed to be coordination sites. The
other two positions are occupied by the carbon atoms
of the isocyanide ligands.

The angles are guite close to the ideal tetrahedral
values except for that of the isocyanide carbon atoms
C()-Ti-C(2), which is very small, riz. 86.27, and Ihal
between the centroids Cp(1)-Ti(1)}-Cp(2}, which.
contrast, is much larger, viz. 135.2°

This type of distortion has been found in other
similar structures [9,12]. However in the present case
the difference between both angles 1s very large. This
could be taken as indicating that the small size and the
linear nature of the isocvanide group allows the carbon
atoms to be closer than in the case of other ligands,
cxcept in the case of [Ti{Me,Si(CH ), JCI(PMe, Ph)]
[9b], for which there is a similar difference.

A more open angle between the rings does not
mean, however, that the metal-ring intcraction is
weaker; the distances from Ti to the Cp centroids are
2.034 and 2.041 A, respectively, for rings | and 2, these
distances being slightly smaller that those obscrved for
similar compounds.

The rings are essentially planar, although Ti-C(ring)
distances show significant differences. The Ti atom lics
closer to the carbon atoms directly bonded to silicon.
Therefore, the metal atom is significantly incorporated
into the sandwich svstem. Distances from Ti to the

brldgchcad Ceron atoms are Ti-C(11) 2.307(5) A and

Ti-C(21)2.312(5) A. These distances are clearly smaller
than the average values observed for similar titanium
(1V) compounds [12] (2.392 A), and a value of 2.354 A
has been found for a Ti""" derivative [9b].

Comparison of the distances from Ti to each of the
carbon atoms of the Cp rings suggest that, in this case,
the pentahapto coordination is highly distorted, since
the distances Ti1H-C(11), TiCDH-C(12) in Cp(l) and
Ti(HD-C21, T -CE22) in Cp{2) are significantly
smaller than the other three. Shorter Ti—C distances
correspond to larger C-C ring distances, and larger
Ti-C distances to smaller C-C ring distances. Such a
situation has becn observed previously [12].

I'he St atom shows almost tetrahedral coordination,
which is again determined by the hndgc with a C(11)-
Si—C(21) angle of 9452 and a CL3AN-S1-C(32) angle
of 111.9 2).

The Si-C distances are, however, fairly regular,
ranging between 1.832(5) A and 1.840(7) A. The Si
atom is shifted out of the planes of the rings and are
located at 0.683(2) A from the Cpt1) mean plane and
0.652 (2 A from the ( p(2) main planc, which implies a
distortion of the sp- hybridization of the bridgehead
carbon atom. The angle hetween the ring planes is
S1.92),

Ti—C(1) and Ti-C(2) distances (2.064(5) A) are in
both cases shorter than those corresponding to a single
Ti-C bond as observed in titanium{TV} compounds
[12). The N(D-CC() (LI7066) A) and  N(1-C(2)
(1.185(6) A) distances correspond with that expected
for triple bonding, and the shight differences in values
of Ti—C(-N(D (178.9(4r), Ti-C(2)=-N(2) (176.9(4)°)
and CID-N(D-C(41) (17635, CQ2-N2-CGD
(170°) confirm the bonding situation of the isocyanide
ligands. this being the main difference hbetween the two
ligands.

The N(D-CED) (L375(6) A) and N(2)-C(5 D (1.383
(6)) A distances are shorter than expected for a single
N-C bond. indicating a delocalized multiple bond.

The phenyl rings have normal C-C distances, with
mean values of 1.385 A (CUD-C(46)) and 1.386 A
(C(31-C(56)). These phenyl rings are planar, and per-
pendicular to the plane defined by Si(1)-Ti(1)., N(1),
C(1) and N(2), C2); the dihedral angles are 97.7 (1)
and 102.4 (1)°. with an angle of 101.9 {2) between the
two rings.

3. Experimental section

All manipufations were performed under dinitrogen
or argon by use of Schlenk and high vacuum line
techniques or o glove box Model HE 63P
(PEDATROL). Solvents were puritied by distillation
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from an appropriate drying/deoxygenated agent
(sodium /benzophenone for THF, sodium for toluene,
and sodium /potassium alloy for hexane). Ti[Me,Si(C;-
H,),]Cl, [12] and CN(2,6-Me,C H;) [13] were pre-
pared by published procedures. Mg, HgCl, (Ventron)
and PMe,Ph (Strem Chemicals) were obtained com-
mercially. NMR spectra were recorded on Varian FT-
80 and Varian Unity FT-300 instruments (!H and "*C
chemical shifts are referenced to Me,Si). IR spectra
were recorded (as Nujol mulls) on a 883 Perkin-Elmer
spectrophotometer. Elemental C, H, N analyses were
carried out with a Perkin-Elmer 240B microanalyser.

3.1. Synthesis of [Ti{Me,Si(C;H,),}(CO),] (1)

Ti[Me,Si(C;H,),ICl, (0.5 g, 1. 64 mmol) was added
under argon to a mixture of 0.4 g (16.66 mmol) of
magnesium turnings and 20 mg (0.075 mmol) of HgCl,
in tetrahydrofuran (THF). The argon atmosphere was
replaced by a CO atmosphere and the mixture stirred
for 12 h. The solvent was removed in vacuo and the
residue extracted with 100 ml of hexane. The extract
was filtered, and a black-brown microcrystalline solid
separated as the solvent was removed in vacuo. Re-
crystallization from hexane at —30°C gave crystals of 1.
Yield 0.402 g (84.7%).

Anal. Found: C, 57.67; H, 4.71. C,,H,,0,SiTi calcd.:
C, 57.93; H, 4.83%. IR: v(CO) 1980 and 1905 cm~ "', 'H
NMR (C¢Dg, 300 MHz, 25°C): § —0.10 (s, 6H, Me,Si);
446 (t, 4H, J =226 Hz, C;H,); 5.13 (t, 4H, J =226
Hz, CsH,). ®C NMR (C(D, 75.5 MHz, 25°C): § —6.1
(Me,Si); 769 [C(CsH,)]; 90.8 [C,,(C;HI 103.1
[C,5(CsHJ; 257.1 (CO).

3.2. Synthesis of [Ti{Me,Si(C;H,),}(PMe,Ph),] (2)

A solution of 0.5 g (1.64 mmol) of Ti[Me,Si(Cs-
H,),]Cl, in 30 m! of tetrahydrofuran (THF) was treated
under argon with 0.4 g (16.66 mmol) of magnesium
turnings, 20 mg (0.075 mmol) of HgCl,, and 0.46 ml
(3.28 mmol) of PMe,Ph and stirred. A red-brown
solution was formed in 12 h. The solvent was evapo-
rated in vacuo and the residue extracted with 50 ml of
toluene. After filtration the extract was concentrated
and kept at —30°C to give 2 as a microcrystalline red
solid, which was recrystallized from toluene. Yield 0.613
g (73.4%).

Anal. Found: C, 65.39; H, 6.88. C,,H,,P,SiTi calcd.:
C, 65.88; H, 7.06%. 'H NMR (C,Dy, 300 MHz, 25°C):
6 —0.09 (s, 6H, Me,Si); 1.08 (br, 12H, CH,-P); 4.44
(m, 4, CsH,); 5.21 (br, 4, C;H,); 7.00-7.30 (br, 10 H,
Ph). ®C NMR (C(Dy, 75.5 MHz, 25°C): 6 —5.9 (Me,—
Si); 225 (d, CH;-P); 813 [C(CH] 904
[C;(CsH); 102.4 [C, (CsH L; 126.1-128.9 (Ph).

3.3. Synthesis of [Ti{Me,Si(CsH,),}H{CN(2,6-Me,C,-
H,)},1(3)

The procedure described for 2, but starting with
0.43 g (3.28 mmol) of CN(2,6-Me,C.H;) gave com-
pound 3 as violet-brown crystals. Yield 0.667 g (82.1%).

Anal. Found: C, 72.51; H, 641; N, 5.63
C4Ha, N, SiTi caled.: C, 72.58; H, 6.45; N, 5.64%. IR.
»(C=N): 2044 and 1938 cm'. '"H NMR (C,D;, 300
MHz, 25°C): & 0.21 (s, 6H, Me,-Si); 2.17 (s, 12 H,
Me-Ph); 5.05 (t, 4H, J=2.2 Hz, C;H,); 5.81 (t, 4H,
J =22 Hz; C4H,); 6.68 (m, Ph). *C NMR (C,D;, 75.5
MHz, 25°C). 6§ —5.4 (Me,-Si); 18.9 (CH,-Ph); 80.9

TABLE 4. Crystal and experimental data for determination of the structure of [Ti{Me,Si(CsH ), {CN(2,6-Me,CH3)},] (3)

Crystal data

Formula TiSiN,C30H 5,

Crystal habit Prismatic

Symmetry Orthorhombic, P2,2,2,

Crystal colour Red-brown
Unit cell determination

Unit cell dimensions

Packing V (1&3); Z; D. (g cm3)
M; F(000): y (cm™ 1)

2.689; 4; 1.226

Experimental data
Technique

496.58; 1048; 3.764

Least-squares fit from 25 reflections
11.437(1), 14.932(2), 15.748(3)

Four-circle diffractometer Enraf Nonius, CAD4 with bisecting geometry;

graphite oriented monochromator, MoKa, w /8 scans: 8, = 27°

Number of reflections:

Measured 3391
Independent 3311
Observed 1998 (I > 20(1))

Range of hkl
Standard reflections

h 0-14; k£ 0-19; / 0-20
2 reflections every 120 min; Total loss of gain in intensity was 13.5% in

74.9 h; corrections were made with the DEcAY program
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[CACH DL 923 [Co,. (CoHE 106.20C . (CoH )
124.6-130.1 (Ph).

3.4 Svathesis of [Ti{Me,SitC H,) HCOHPMe, P
{(4)

A hexanc solution (30 ml) containing (1.25 g (0.86
mmob) of TifMe,SKCH 1, J(CO), (13 and 6,12 mE(0.36
mmol) of PMe,Ph was irradiated in a photorcactor
(Phillips HPK 125 W) for 12 h. The result
was concentrated to 10 ml and kept at - 340°C, Com-
plex 4 separated as dark-brown crystals, which were
dried i vacuo. Yicld 0.204 g (39.3%)

Anzll Found: . 62.87. H. 6.15 JH POSITT
caled.: C, 63.00; H. 6.25% . IR »(CO): l\(»(r em LH
NMR ((, (,D,). 300 MHz, 25°Cr o -~ 008 (s, 3H Me-Si)k
0.18 (s, 3HL Me--Si); 1.02 (d, 6H, J = 5.13 Hz. CH -P)
4.62 (m. 2H, CoH 3 475 (tmy 2H CoHy S87 (my 2H
C.H ) 523 (my 2HL C.H,) 7.00-7 2 . Phy, C
NMR(((,I)\, 75.5 MHz. 2*’() h —'(w}). 4.3 (Mo ,-Sik
204 (d, J =177 Hz, CH ;- 790, 9144, 930, 940,
109.1 [C, (CH DI 12/.‘)—1422 {(Ph). 290.6 (COW.
SR H) NMR (C, D, referenced to H PO, in D,0O) 8
34.8 (s).

aliitian
OUUon

3.5 Reaction of [Ti{Me ,SHCH ) HCO)N ] with
CNI(C, H Me.) under irradiation

A solution of 30 mi of hexane containing 0.25 g (0.86
mmol) of TiiMc¢.SKCH ). J(CO), (1) and 0.11 ¢ (0.86
mmol) of CN(C (,,1131\/1\.3) was irradiated in a photore-
actor (Phillips HPK 125 W) over 12 h. A violet solution
was obtained and this was cvaporated to dryness to
give a ml\luu. of Ti[Mc,SUCH L HCO)Y, (1) TiMe--
SICH )L IC N 2,() Me, ( H, )} (3). and the conmplex
[]1{M\”31(( {(( ()){( N(2.6-Mc ,C H L which
was xduntmui hy "H NMR smumsuxp} (C, D, 500
MHz, 25°CY: 5 0.00 (s, 3H, M¢-Si), 0.14 (s, 3H, Me-Si);
2.15 (br. 6H, CH ;~Ph), 4.76 (m. 2H, C.H % 489 (m.
2H. C.H o 537 (my 2HL CoH Ly 5063 (o 2HL CLH Lk
6.65 (br, 3H, Ph)

3.6. Crystal structure data for complex [Ti \I(' SiC -
H, ) {CN(2.6-Me . C H )} L] (3)

Crystallographic data and cexpernmental details of

the structure determination are given in Table 4

Data were collected at room temperature from a
crystal sealed in a Lindeman glass capillary under dry
N,. Intensities were corrected for Lorentz and polar-
ization ¢ffects in the usual manner. No absorption or
extinction corrections were made. The structures were
solved by a combination of direct mcthods and Fourter
synthesis and refined (on F) by tull matrix least-squares
calculations. All the non hydrogen atoms were refined
anisotropically. The hvdrogen atoms were found in the
difference synthesis map: those in the methvl groups

were placed in calculated positions and included i the
last refinement with fixed thermal parameters cquiva-
lont to those of the atoms to which they are attached,
Final values of R = 0.049 and R = (L0580 with R
w0 Fo o e T and ow s
[erCF 7] were obtained.

Anomalous dispersion corrections and atomic scat-
tering !‘me woere taken tmm International Tables
y ‘
[

1 o
JA\u

W RN

¢ : |
Loand the programs sorras [16
a Microvax I computo
A hist ot structure t;r'\'ums ixoavailable from the
authors
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