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Experimental Section

General Procedures. All manipulations were carried out under nitrogen using standard Schlenk techniques. Solvents were distilled from Na (hexane), Na/benzophenone (tetrahydrofuran) and CaH2 (CH2Cl2). CD2Cl2 and CDCl3 were dried over molecular sieves (MS-4A) and stored over Na2CO3 in Young tubes in the dark. Elemental analyses were obtained using a Perkin-Elmer 240-B microanalyzer. The IR and  NMR spectra were recorded on Perkin-Elmer FT 1720-X (over the range 2200-1600 cm-1), and Bruker AC-200 (or AC-300) spectrometers respectively. [Mo(C(CPh)(3-C3H5)(CO)2(bipy)]
(1), [Mo(CH3)(3-C3H5)(CO)2(phen)],1 [Re(OTf)(CO)5]
 and [RuCl{S2P(OEt)2}(6-p-cym)]
 were prepared according to literature procedures. 

Synthesis of [Mo(C(CPh)(3-crotyl)(CO)2(bipy)](2).
To a solution of phenylacetylene (42 L, 0.38 mmol) in THF (10 mL) cooled to 195 K was added nBuLi (0.24 mL of a 1.6 M solution in hexanes, 0.38 mmol) and the resulting colorless solution was transferred via canula into a solution of [MoCl(3-crotyl)(CO)2(phen)]
 (0.080 g, 0.19 mmol) in THF (20 mL). The mixture was allowed to reach room temperature and was stirred for 45 min. The solvent was evaporated to dryness. The residue was extracted with CH2Cl2 and filtered through diatomaceus earth. The volatiles were removed in vacuo and the residue was washed with hexane (3 ( 10 mL). Slow diffusion of hexane (30 mL) into a solution of [Mo(C(CPh)(3-crotyl)(CO)2(phen)](2) in CH2Cl2 (15 mL) at room temperature produced dark red crystals. A single crystal obtained in this way was used for the X-ray analysis. Yield: 0.075 g, 81%.
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Figure 1. Atom-labeling scheme for complex 2.

IR(CH2Cl2): 2075d (C(C); 1932, 1842 (CO ). 1H NMR(CD2Cl2): 9.12 [dd (JH2,H3= 5.1, JH2,H4= 1.3 Hz), 1H, H2]; 8.99 [dd (JH9,H8= 4.8, JH9,H7= 1.3 Hz), 1H, H9]; 8.48 [dd (JH4,H3= 11.3 Hz), 1H, H4]; 8.44 [dd (JH7,H8= 11.3 Hz), 1H, H7]; 7.96 [s, 2H, H5,6]; 7.75 [m, 2H, H3,8]; 6.85 [m, 3H, Ph]; 6.51 [m, 2H, Ph]; 3.30 [m, 1H, Hc]; 3.05 [dd (JHs,Hc= 6.4, JHs,H1a = 1.9 Hz), 1H, Hs]; 2.55 [m, 1H, H2a]; 1.54 [d (JMe,H2a= 6.4 Hz), 3H, Me]; 1.25 [d (JH1a,Hc= 6.7 Hz), 1H, H1a].

Synthesis of [Mo(C(CH)(3-C3H5)(CO)2(phen)](3). 

To a suspension of 0.30 g (large excess) of NaC(CH (previously washed with hexane from the mineral oil accompanying the commercial product) in THF was added a solution of [MoCl(3-C3H5)(CO)2(phen)]
(0.10 g, 0.24 mmol) in THF via canula. The mixture was stirred for 3 hours and then the volatiles were removed in vacuo. The residue was extracted with CH2Cl2 (30 mL), filtered through diatomaceous earth and the resulting solution was concentrated by in vacuo evaporation to a volume of 10 mL. Addition of hexane (30 mL) caused the precipitation of 3 as a red microcrystalline solid which was dried under reduced pressure (Yield: 0.07 g, 73%).  Slow diffusion of hexane into a concentrated solution of 3 in CH2Cl2 at room temperature afforded red crystals, one of which was used for the X-ray analysis. IR (CH2Cl2): 1933 (C(C); 1947, 1853 (CO). 1H NMR (CD2Cl2): 9.03, 8.48, 7.97 and 7.79 [m, 2H each, phen], 3.22 [d (6.8), 2H, Hsyn], 3.13 [m, 1H, CH of 3-C3H5], 2.11 [s, 1H, Mo-C(CH], 1.72 [d (9.6), 2H, Hanti].  13C{1H} NMR (CD2Cl2): 228.85 [CO], 152.19, 145.30, 137.27, 130.34 127.52 and 124.86 [phen], 100.63 [Mo-C(C], 68.16 [Mo-C(C], 77.11 [ C2 of 3-C3H5], 56.49 [ C1 and C3 of 3-C3H5]. Anal. Calcd. for C19H14MoN2O2: C, 57.30; H, 3.54; N, 7.03. Found: C, 57.80; H, 3.60; N, 7.05.

Reaction of [Mo(CH3)(3-C3H5)(CO)2(phen)] with Me3SnCl.

Complex [Mo(CH3)(3-C3H5)(CO)2(phen)] (0.015 mg, 0.038 mmol) was charged in a 5 mm NMR tube, which was then capped with a rubber septum. The tube was evacuated using a needle attached to the vacuum line, and 0.5 mL of CD2Cl2 was injected. The sample was shaken and Me3SnCl (0.009 mg, 0.045 mmol) was injected, causing an inmediate color change from dark blue to red. The 1H NMR spectrum of this sample showed a singlet at 0.072 ppm indicating the formation of SnMe4, as well as the signals of the complex [MoCl(3-C3H5)(CO)2(phen)].5

Reaction of [Mo(C(CPh)(3-C3H5)(CO)2(bipy)](1) with Me3SnCl.

The procedure was similar to that described above for the reaction of complex  [Mo(CH3)(3-C3H5)(CO)2(phen)] with Me3SnCl. Using complex 1 (0.050 g, 0.111 mmol) and Me3SnCl (0.025 mg, 0.125 mmol) in CD2Cl2, the 1H NMR showed after 24 hours the formation of [Me3Sn-C(CPh] and [MoCl(3-C3H5)(CO)2(phen)].5
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Characterization of [Ru(C(CPh){S2P(OEt)2}(6-p-cym)](5).

Figure 2. Atom-labeling scheme for cym.

IR(CH2Cl2): 2096 (C(C ). 1H NMR(CDCl3): 7.19 [m, 5H, C6H5], 5.47, 5.44, 5.24 and 5.21 [qAB, 4H, C6H4], 4.17 [m, 4H, OCH2CH3], 2.91 [m, 1H, CH(iPr)], 2.22 [s, 3H, CH3-C6H4], 1.37 [t (7.1 Hz), 3H, OCH2CH3], 1.31 [d (6.9 Hz), 6H, CH3(iPr)], 1.20 [t (7.1 Hz), 3H, OCH2CH3]. 31P(1H( NMR(CDCl3): 107.64. 13C(1H( NMR(CD2Cl2): 131.33, 129.35, 128.23 and 124.74 [C6H5], 114.02 [C], 106.90 [Cm], 105.75 [C], 103.14 [Ci], 85.78 [CA], 85.48 [CB], 64.41 [OCH2CH3], 63.22 [OCH2CH3], 31.75 [CH(iPr)], 22.88 [CH3(iPr)], 19.28 [CH3-C6H4], 16.30 [OCH2CH3]. Anal. Calcd. for C22H29O2PRuS2: C, 50.66; H, 5.60. Found: C, 50.93; H, 5.53.
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Molecular Structure of 2
Table 1. Crystal Data and Structure Refinement for 2.

empirical formula
C26H20MoN2O2

Fw
488.38

temperature
293 (2) K

wavelength
0.71073 Å

space group, crystal system
P-1, triclinic

unit cell dimensions
a= 10.7198(10) Å, = 62.645°

b= 10.9847(11) Å, = 73.907 (2)°

c= 11.3133(11) Å, = 67.952(2)°

volume
1087.78(18) Å3

Z, calcd density
2, 1.491 Mg m-3

abs coeff
0.628 mm-1

F(000)
496

cryst size
0.11 x 0.18 x 0.21 mm3

 range for data collection
2.04 to 23.26°

limiting indices
-11≤ h≤ 8, -12≤ k≤ 11, -12≤ l≤ 10

no of rflns collected/unique
5007/3099 (Rint=0.0167)

completeness to 
99.3 %

refinement method
full-matrix least-squares on F2

no of data/restraints/params
3099/ 0/ 281

goodness-of-fit on F2
1.004

final R indices [I>2 sigma(I)]
R1=0.0371, wR2=0.1057

R indices (all data)
R1=0.0410, wR2=0.1096

largest diff peak and hole
1.065 and -0.614 e Å-3

Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103)

for 2.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

________________________________________________________________________________ 



x
y
z
U(eq)

________________________________________________________________________________  

Mo(1)
7007(1)
6843(1)
7370(1)
43(1)

N(1)
5010(3)
6855(3)
7066(3)
48(1)

N(2)
7333(3)
6697(3)
5367(3)
45(1)

C(1)
8817(5)
6356(5)
7809(5)
60(1)

O(1)
9864(4)
6024(5)
8135(4)
87(1)

C(2)
6624(4)
6648(4)
9223(5)
52(1)

O(2)
6424(4)
6533(4)
10328(3)
74(1)

C(3)
5606(5)
9142(4)
7363(5)
67(1)

C(4)
6436(5)
9240(4)
6157(5)
65(1)

C(5)
7819(6)
8893(5)
6112(5)
74(1)

C(6)
8770(10)
9115(10)
4920(10)
161(4)

C(7)
7411(4)
4532(4)
8050(4)
43(1)

C(8)
7669(5)
3333(5)
8337(4)
59(1)

C(9)
7978(5)
1779(5)
8721(5)
59(1)

C(10)
7010(6)
1055(5)
9462(6)
77(1)

C(11)
7314(7)
-393(6)
9822(6)
93(2)

C(12)
8568(8)
-1167(6)
9490(6)
94(2)

C(13)
9507(8)
-473(7)
8745(9)
131(3)

C(14)
9236(6)
982(6)
8366(8)
105(2)

C(21)
3902(4)
6807(5)
7958(5)
61(1)

C(22)
2717(4)
6816(5)
7701(6)
68(1)

C(23)
2655(5)
6890(5)
6484(5)
65(1)

C(24)
3796(4)
6899(4)
5531(4)
52(1)

C(25)
3854(5)
6862(5)
4272(5)
64(1)

C(26)
5021(5)
6731(5)
3443(5)
63(1)

C(27)
6250(5)
6647(4)
3774(4)
52(1)

C(28)
7519(5)
6422(5)
2989(4)
60(1)

C(29)
8620(5)
6333(5)
3394(4)
60(1)

C(30)
8508(4)
6486(4)
4573(4)
54(1)

C(31)
4977(4)
6853(4)
5877(4)
45(1)

C(32)
6206(4)
6753(4)
4979(4)
43(1)

 Table 3.   Bond lengths [Å] and angles [°] for  2.

_____________________________________________________ 

Mo(1)-C(2) 
1.945(5)

Mo(1)-C(1) 
1.952(5)

Mo(1)-C(7) 
2.188(4)

Mo(1)-N(1) 
2.255(3)

Mo(1)-C(4) 
2.265(4)

Mo(1)-N(2) 
2.266(3)

Mo(1)-C(5) 
2.387(5)

Mo(1)-C(3) 
2.403(4)

N(1)-C(21) 
1.329(5)

N(1)-C(31) 
1.356(5)

N(2)-C(30) 
1.339(5)

N(2)-C(32) 
1.368(5)

C(1)-O(1) 
1.152(6)

C(2)-O(2) 
1.162(5)

C(3)-C(4) 
1.389(7)

C(4)-C(5) 
1.378(7)

C(5)-C(6) 
1.428(10)

C(7)-C(8) 
1.140(6)

C(8)-C(9) 
1.479(7)

C(9)-C(14) 
1.372(7)

C(9)-C(10) 
1.391(7)

C(10)-C(11) 
1.375(7)

C(11)-C(12) 
1.351(9)

C(12)-C(13) 
1.349(10)

C(13)-C(14) 
1.384(9)

C(21)-C(22) 
1.376(7)

C(22)-C(23) 
1.360(7)

C(23)-C(24) 
1.388(6)

C(24)-C(31) 
1.401(6)

C(24)-C(25) 
1.428(7)

C(25)-C(26) 
1.343(7)

C(26)-C(27) 
1.426(7)

C(27)-C(28) 
1.406(6)

C(27)-C(32) 
1.407(6)

C(28)-C(29) 
1.336(7)

C(29)-C(30) 
1.387(6)

C(31)-C(32) 
1.425(5)

C(2)-Mo(1)-C(1)
77.96(18)

C(2)-Mo(1)-C(7)
90.30(15)

C(1)-Mo(1)-C(7)
85.30(17)

C(2)-Mo(1)-N(1)
100.96(15)

C(1)-Mo(1)-N(1)
166.85(16)

C(7)-Mo(1)-N(1)
81.59(13)

C(2)-Mo(1)-C(4)
104.12(18)

C(1)-Mo(1)-C(4)
104.68(19)

C(7)-Mo(1)-C(4)
163.80(16)

N(1)-Mo(1)-C(4)
88.34(15)

C(2)-Mo(1)-N(2)
169.39(14)

C(1)-Mo(1)-N(2)
105.71(15)

C(7)-Mo(1)-N(2)
80.20(13)

N(1)-Mo(1)-N(2)
73.14(11)

C(4)-Mo(1)-N(2)
84.76(15)

C(2)-Mo(1)-C(5)
105.79(18)

C(1)-Mo(1)-C(5)
71.7(2)

C(7)-Mo(1)-C(5)
147.94(17)

N(1)-Mo(1)-C(5)
120.76(16)

C(4)-Mo(1)-C(5)
34.34(18)

N(2)-Mo(1)-C(5)
84.81(16)

C(2)-Mo(1)-C(3)
73.18(17)

C(1)-Mo(1)-C(3)
112.02(18)

C(7)-Mo(1)-C(3)
152.09(16)

N(1)-Mo(1)-C(3)
79.76(15)

C(4)-Mo(1)-C(3)
34.47(17)

N(2)-Mo(1)-C(3)
113.56(14)

C(5)-Mo(1)-C(3)
59.88(18)

C(21)-N(1)-C(31)
118.1(4)

C(21)-N(1)-Mo(1)
125.9(3)

C(31)-N(1)-Mo(1)
115.9(2)

C(30)-N(2)-C(32)
117.3(3)

C(30)-N(2)-Mo(1)
127.3(3)

C(32)-N(2)-Mo(1)
115.4(2)

O(1)-C(1)-Mo(1)
176.4(5)

O(2)-C(2)-Mo(1)
178.5(4)

C(4)-C(3)-Mo(1)
67.3(2)

C(5)-C(4)-C(3)
119.5(5)

C(5)-C(4)-Mo(1)
77.7(3)

C(3)-C(4)-Mo(1)
78.2(3)

C(4)-C(5)-C(6)
125.3(7)

C(4)-C(5)-Mo(1)
68.0(3)

C(6)-C(5)-Mo(1)
126.3(5)

C(8)-C(7)-Mo(1)
176.1(4)

C(7)-C(8)-C(9)
179.0(5)

C(14)-C(9)-C(10)
116.9(5)

C(14)-C(9)-C(8)
121.4(5)

C(10)-C(9)-C(8)
121.7(4)

C(11)-C(10)-C(9)
121.1(5)

C(12)-C(11)-C(10)
121.2(6)

C(13)-C(12)-C(11)
118.3(6)

C(12)-C(13)-C(14)
122.0(6)

C(9)-C(14)-C(13)
120.5(6)

N(1)-C(21)-C(22)
122.7(5)

C(23)-C(22)-C(21)
119.4(4)

C(22)-C(23)-C(24)
120.1(4)

C(23)-C(24)-C(31)
117.2(4)

C(23)-C(24)-C(25)
123.8(4)

C(31)-C(24)-C(25)
118.8(4)

C(26)-C(25)-C(24)
121.3(4)

C(25)-C(26)-C(27)
121.4(4)

C(28)-C(27)-C(32)
117.6(4)

C(28)-C(27)-C(26)
124.1(4)

C(32)-C(27)-C(26)
118.3(4)

C(29)-C(28)-C(27)
119.8(4)

C(28)-C(29)-C(30)
120.1(4)

N(2)-C(30)-C(29)
123.1(4)

N(1)-C(31)-C(24)
122.3(4)

N(1)-C(31)-C(32)
118.0(3)

C(24)-C(31)-C(32)
119.6(4)

N(2)-C(32)-C(27)
122.1(4)

N(2)-C(32)-C(31)
117.5(3)

C(27)-C(32)-C(31)
120.3(4)

_____________________________________________________________ 

 Table 4.   Anisotropic displacement parameters  (Å2x 103) for 2.  The anisotropic

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]

______________________________________________________________________________ 



U11
U22 
U33
U23
U13
U12
______________________________________________________________________________ 

Mo(1)
48(1) 
47(1)
42(1) 
-22(1)
-5(1) 
-16(1)

N(1)
46(2) 
53(2)
51(2) 
-29(2)
-1(2) 
-13(2)

N(2)
49(2) 
46(2)
43(2) 
-20(2)
-5(1) 
-15(1)

C(1)
58(3) 
76(3)
66(3) 
-44(2)
-1(2) 
-26(2)

O(1)
54(2) 
123(3)
112(3) 
-70(3)
-15(2) 
-22(2)

C(2)
54(2) 
48(2)
55(3) 
-21(2)
-10(2) 
-15(2)

O(2)
97(3) 
88(2)
45(2) 
-32(2)
-6(2) 
-30(2)

C(3)
85(3) 
47(2)
71(3) 
-27(2)
-14(3) 
-12(2)

C(4)
82(3) 
44(2)
68(3) 
-14(2)
-23(2) 
-21(2)

C(5)
85(4) 
67(3)
62(3) 
-13(2)
-2(3) 
-36(3)

C(6)
163(9) 
145(8)
155(9) 
-45(7)
-12(7) 
-52(7)

C(7)
46(2) 
43(2)
42(2) 
-20(2)
-6(2) 
-12(2)

C(8)
57(3) 
73(3)
51(3) 
-25(2)
-8(2) 
-21(2)

C(9)
73(3) 
48(2)
57(3) 
-23(2)
-11(2) 
-16(2)

C(10)
78(3) 
60(3)
86(4) 
-23(3)
-8(3) 
-22(3)

C(11)
121(5) 
66(3)
91(4) 
-24(3)
-13(4) 
-37(3)

C(12)
136(6) 
53(3)
86(4) 
-25(3)
-6(4) 
-32(4)

C(13)
116(6) 
74(4)
166(8) 
-60(5)
25(5) 
-4(4)

C(14)
84(4) 
68(4)
142(6) 
-46(4)
21(4) 
-20(3)

C(21)
56(3) 
71(3)
65(3) 
-40(2)
4(2) 
-19(2)

C(22)
43(2) 
73(3)
91(4) 
-44(3)
8(2) 
-19(2)

C(23)
48(3) 
62(3)
91(4) 
-34(3)
-15(2) 
-14(2)

C(24)
50(2) 
41(2)
68(3) 
-21(2)
-17(2) 
-10(2)

C(25)
71(3) 
57(3)
72(3) 
-21(2)
-35(3) 
-14(2)

C(26)
83(3) 
64(3)
49(3) 
-19(2)
-23(2) 
-22(2)

C(27)
69(3) 
45(2)
46(2) 
-17(2)
-14(2) 
-17(2)

C(28)
86(3) 
59(3)
40(2) 
-24(2)
-1(2) 
-26(2)

C(29)
65(3) 
65(3)
50(3) 
-30(2)
9(2) 
-22(2)

C(30)
52(2) 
58(2)
53(2) 
-26(2)
1(2) 
-18(2)

C(31)
51(2) 
36(2)
50(2) 
-18(2)
-11(2) 
-11(2)

C(32)
52(2) 
36(2)
43(2) 
-16(2)
-9(2) 
-13(2)

______________________________________________________________________________ 

 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3)

for 2.

________________________________________________________________________________ 



x 
y 
z 
U(eq)

________________________________________________________________________________ 

 H(3A)
5985
8843
8133
80

H(3B)
4671
9374
7401
80

H(4)
6060
9538
5385
77

H(5)
8162
8480
6925
89

H(6A)
8389
9166
4218
241

H(6B)
9589
8333
5091
241

H(6C)
8970
9995
4650
241

H(10)
6144
1559
9717
92

H(11)
6644
-848
10304
111

H(12)
8778
-2153
9769
112

H(13)
10361
-988
8478
157

H(14)
9912
1424
7867
126

H(21)
3930
6765
8791
73

H(22)
1964
6773
8353
81

H(23)
1847
6933
6290
78

H(25)
3067
6929
4020
77

H(26)
5029
6694
2636
76

H(28)
7590
6336
2191
72

H(29)
9462
6167
2885
72

H(30)
9286
6441
4823
65

________________________________________________________________________________ 
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Molecular Structure of 3
Table 6. Crystal Data and Structure Refinement for 3.

empirical formula
C19H14MoN2O2

Fw
398.26

temperature
293 (2) K

wavelength
0.71073 Å

space group, crystal system
P21/c, monoclinic

unit cell dimensions
a= 7.276(5) Å, = 90°

b= 13.562(6) Å, = 90.74(11)°

c= 16.759(7) Å, = 90°

volume
1653.6(14) Å3

Z, calcd density
4, 600 Mg m-3

abs coeff
0.806 mm-1

F(000)
796

cryst size
0.33 x 0.10 x 0.20 mm3

 range for data collection
1.93 to 25.97°

limiting indices
-8≤ h≤ 8, 0≤ k≤ 16, 0≤ l≤ 20

no of rflns collected/unique
3342/3231 (Rint=0.0280)

completeness to 
100 %

refinement method
full-matrix least-squares on F2

no of data/restraints/params
3231/ 0/ 273

goodness-of-fit on F2
1.036

final R indices [I>2 sigma(I)]
R1=0.0332, wR2=0.0763

R indices (all data)
R1=0.0844, wR2=0.0922

largest diff peak and hole
0.487 and -0.442 e Å-3

Table 7.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2 x 103) for 3. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.


    ________________________________________________________________



           
    x

    y    

    z   

 U(eq)

         ________________________________________________________________

          Mo(1)
2233(1)

2055(1)

3656(1)

38(1)

          C(1)
2986(6)

2132(4)

2542(3)

52(1)

          O(1)
3425(5)

2148(3)

1880(2)

77(1)

          C(2)
3336(6)

751(4)

3523(3)

52(1)

          O(2)
4001(5)

-6(3)

3404(3)

82(1)

          C(3)
4549(7)

3231(4)

3553(4)

61(2)

          C(4)
4348(7)

2924(4)

4335(3)

58(1)

          C(5)
4825(7)

1952(5)

4513(4)

63(2)

          C(6) 
-396(6)

1474(3)

3238(2)

35(1)

          C(7)
-1818(8)

1156(4)

3039(3)

53(1)

          N(1)
 483(4)

3417(2)

3796(2)

34(1)

          C(11)
 242(6)

4133(3)

3270(3)

43(1)

          C(12)
 -931(6)

4920(3)

3375(3)

46(1)

          C(13) 
-1921(6)

4987(3)

 4054(3)

41(1)

          C(14)
-1729(5)

4246(3)

4632(2)

35(1)

          C(15)
 -538(5)

3464(3)

4474(2)

31(1)

          C(16) 
 -2717(6) 
4241(3)

5367(3)

40(1)

          C(17) 
 -2537(6)
3494(4)

5881(3)

46(1)

          N(2)
  811(5)

1918(2)

4839(2)

38(1)

          C(21)
 -339(5)

2668(3)

5031(2)

34(1)

          C(22) 
-1360(6)

2683(3)

5739(2)

39(1)

          C(23)
-1185(7)

1865(4)

6240(3)

54(1)

          C(24)
 -81(8)

1111(4) 

6042(3) 

58(1)

          C(25)
917(7)

1163(4) 

5343(3)

51(1)


Table 8. Bond lengths [Å] and angles [º] for 3.

____________________________________________________________



Mo(1)-C(1)

1.956(5)

            Mo(1)-C(2)

1.956(5)

            Mo(1)-C(6) 

2.176(4)

            Mo(1)-C(4)

2.237(5)

            Mo(1)-N(2)

2.255(4)

            Mo(1)-N(1)

2.258(4)

            Mo(1)-C(3)

2.329(5)

            Mo(1)-C(5) 

2.359(6)

            C(1)-O(1)

1.160(5)

            C(2)-O(2)

1.152(5)

            C(3)-C(4)

1.384(8)

            C(4)-C(5)

1.395(8)

            C(6)-C(7)

1.166(6)

            N(1)-C(11)

1.322(5)

            N(1)-C(15)

1.368(5)

            C(11)-C(12)

1.379(6)

            C(12)-C(13)

1.358(6)

            C(13)-C(14)

1.401(6)

            C(14)-C(15)

1.397(5)

            C(14)-C(16)

1.434(6)

            C(15)-C(21)

1.433(5)

            C(16)-C(17)

1.336(6)

            C(17)-C(22)

1.417(6)

            N(2)-C(25)

1.329(6)

            N(2)-C(21)

1.358(5)

            C(21)-C(22)

1.408(5)

            C(22)-C(23)

1.397(6)

            C(23)-C(24)

1.345(7)

            C(24)-C(25)

1.387(7)

            C(1)-Mo(1)-C(2)

79.6(2)

            C(1)-Mo(1)-C(6)

88.17(18)

            C(2)-Mo(1)-C(6)

89.81(17)

            C(1)-Mo(1)-C(4)

104.9(2)

            C(2)-Mo(1)-C(4)

104.7(2)

            C(6)-Mo(1)-C(4)

161.83(17)

            C(1)-Mo(1)-N(2)

168.78(15)

            C(2)-Mo(1)-N(2)

102.67(17)

            C(6)-Mo(1)-N(2)

80.88(15)

            C(4)-Mo(1)-N(2)

85.26(18)

            C(1)-Mo(1)-N(1)

102.73(18)

            C(2)-Mo(1)-N(1)

169.90(15)

            C(6)-Mo(1)-N(1)

80.49(14)

            C(4)-Mo(1)-N(1)

84.31(17)

            N(2)-Mo(1)-N(1)

73.17(12)

            C(1)-Mo(1)-C(3)

71.4(2)

            C(2)-Mo(1)-C(3)

108.2(2)

            C(6)-Mo(1)-C(3)

149.1(2)

            C(4)-Mo(1)-C(3)

35.2(2)

            N(2)-Mo(1)-C(3

117.54(18)

            N(1)-Mo(1)-C(3)

81.74(19)

            C(1)-Mo(1)-C(5)

110.6(2)

            C(2)-Mo(1)-C(5)

71.9(2)

            C(6)-Mo(1)-C(5)

150.1(2)

            C(4)-Mo(1)-C(5)

35.2(2)

            N(2)-Mo(1)-C(5)

80.4(2)

            N(1)-Mo(1)-C(5)

115.64(17)

            C(3)-Mo(1)-C(5)

60.8(2)

            O(1)-C(1)-Mo(1) 
178.0(4)

            O(2)-C(2)-Mo(1)

176.5(5)

            C(4)-C(3)-Mo(1)

68.8(3)

            C(3)-C(4)-C(5)

117.2(5)

            C(3)-C(4)-Mo(1)

76.0(3)

            C(5)-C(4)-Mo(1)

77.1(3)

            C(4)-C(5)-Mo(1)

67.6(3)

            C(7)-C(6)-Mo(1)

177.9(4)

            C(11)-N(1)-C(15) 
116.9(4)

            C(11)-N(1)-Mo(1)
127.0(3)

            C(15)-N(1)-Mo(1)
115.9(3)

            N(1)-C(11)-C(12)
124.1(4)

            C(13)-C(12)-C(11)
119.6(4)

            C(12)-C(13)-C(14)
118.9(4)

            C(15)-C(14)-C(13)
118.0(4)

            C(15)-C(14)-C(16)
118.5(4)

            C(13)-C(14)-C(16)
123.4(4)

            N(1)-C(15)-C(14)
122.5(4)

            N(1)-C(15)-C(21) 
117.0(3)

            C(14)-C(15)-C(21)
120.5(3)

            C(17)-C(16)-C(14)
120.8(4)

            C(16)-C(17)-C(22)
122.3(4)

            C(25)-N(2)-C(21)
117.2(4)

            C(25)-N(2)-Mo(1)
126.8(3)

            C(21)-N(2)-Mo(1)
115.9(3)

            N(2)-C(21)-C(22)
123.0(4)

            N(2)-C(21)-C(15)
117.9(3)

            C(22)-C(21)-C(15) 
119.1(4)

            C(23)-C(22)-C(21)
116.8(4)

            C(23)-C(22)-C(17)
124.4(4)

            C(21)-C(22)-C(17)
118.7(4)

            C(24)-C(23)-C(22)
120.3(5)

            C(23)-C(24)-C(25)
119.5(5)

            N(2)-C(25)-C(24)
123.3(5)

           _____________________________________________________________


Table 9.   Anisotropic displacement parameters (Å2 x 103) for 3. The anisotropic displacement factor exponent takes the form: -2 2 [ h2 a*2 U11 + ... + 2 h k a* b* U12 ]

_______________________________________________________________________




U11       U22      U33       U23     U13       U12

    _______________________________________________________________________


Mo(1)
36(1)
38(1)
39(1)
-12(1)
1(1)
-5(1)


C(1)

 46(2)
49(3)
62(3)
-18(2)
14(2)
-11(2)


O(1)

86(3)
90(3)
56(2)
-19(2)
34(2)
-16(2)


C(2)

39(2)
56(3)
61(3)
-16(2)
-1(2)
-9(2)


O(2)

60(2)
48(2)
138(4)
-31(2)
4(3)
-17(2)


C(4)

46(3)
60(3)
67(4)
-31(3)
-6(2)
-5(3)


C(5)

43(3)
76(4)
70(4)
-19(4)
-17(3)
2(3)


C(6)

40(2)
35(2)
28(2)
-10(2)
5(2)
-4(2)


C(7)

52(3)
59(3)
47(3
-11(2)
4(2)
-3(3)


N(1)

45(2
33(2)
23(2)
-5(1)
0(1)
-9(2)

 
C(11)
53(3)
47(3)
29(2)
0(2)
4(2)
-10(2)


C(12)
57(3)
40(3)
42(3)
10(2)
-9(2)
-4(2)


C(13)
39(2)
36(2)
49(3)
-1(2)
-11(2)
1(2)


C(14)
34(2)
36(2)
34(2)
-9(2)
-7(2)
-7(2)


C(15)
34(2)
32(2)
28(2)
-4(2)
-4(2)
-10(2)

 
C(16)
39(2)
41(3)
39(2)
-12(2)
1(2)
 1(2)


C(17)
46(3)
63(3)
29(2)
-8(2)
7(2)
-8(2)


N(2)

49(2)
33(2)
33(2)
-2(2)
-8(2)
-1(2)


C(21)
41(2)
33(2)
27(2)
-1(2)
-3(2)
-4(2)


C(22

44(2)
44(3)
29(2)
-1(2)
-5(2)
-11(2)


C(23)
73(3)
61(4)
29(2)
5(2)
2(2)
-12(3)


C(24)
90(4)
 40(3)
44(3)
11(2)
-6(3)
-2(3)


C(25)
68(3)
41(3)
44(3)
-3(2)
-9(2)
 2(2)

    _______________________________________________________________________


Table 10.   Hydrogen coordinates ( x 104) and isotropicdisplacement parameters (Å2 x 103) for 3.

         ________________________________________________________________




     x   

    y        
     z      
   U(eq)

         ________________________________________________________________

          H(31)
5620(7)

3000(3)

3260(3)

65(15)

          H(32)
4020(6)

3830(3)

3370(3)

43(13)

          H(4)
3850(5)

3300(3)

4690(2)

30(11)

          H(51)
5830(7)

1610(4)

4300(3)

75(17)

          H(52)
4640(9)

1650(5)

4990(4)

110(3)

          H(7)
-2830(9)

960(5)

2900(4)

110(3)

          H(11)
960(6)

4060(3)

2830(3)

55(14)

          H(12)
-1060(7)

5390(4)

2980(3)

69(16)

          H(13)
-2680(5)

5480(3)

4130(2)

32(11)

          H(16)
-3360(5)

4800(3)

5470(2)

42(12)

          H(17)
-3160(5)

3510(3)

6350(2)

26(9)

          H(23)
-1840(7)

1870(4)

6650(3)

64(16)

          H(24)
 80(6)

550(3)

6310(3)

49(13)

          H(25)
1760(6)

710(3)

5190(3)

58(15)

           ________________________________________________________________
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