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The crystal and molecular structure of tetraethylammonium hydrotris(3,5- 
dimethylpyrazolyl)boratotricarbonylmolybdenum(O), [N(C2H5)J [Mo(C0)3- 
HB(3,5-Mezpz)3] has been determined from intensity data collected using 
counter methods. The salt crystallizes in space group &a2i with parameters 
a = l&038(6), b = 9.956(3), c = 16.881(3) A, V = 3031.4(20) A3, 2 = 4, 
d calc = 1.33 g/ml and dabs = 1.33 g/ml. Final convergence yielded a conventional 
R = 0.042 and a “goodness of fit” of 2.07. The steric pocket formed by the 
3-methyl hydrogens of the pyrazolyl moiety is discussed_ 

Introduction 

Following the initial report of Trofimenko [l] concerning the preparation 
of polypyrazolylborates, a rich and extensive transition metal chemistry of 
these ligands quickly emerged [ 2,3]. More recently, McCleverty and coworkers 
[4] have used the hydrotris(3,5-dimethylpyrazolyl)borate [hereafter designated 
HB(Mepz),-] to stabilize a variety of Man complexes containing alkoxide, 
hydrazido, amido~and nitrosyl groups. We have shown that the HB(Me,pz), 
ligand stabilizes oxomolybdenum(V) complexes [ 53. The relative stability of 
these compounds is attributed to the steric bulk of the 3-methyl substituent 
on the pyrazolyl ligand. The structures of several low-symmetry MO” com- 
plexes of the.IIB(M+pz),- ligand have been determined. However, the structure 
of the parent [Mo(CO)~HB(MQ~Z)~]- anion, which is the starting material for 
a variety of derivatives, has not been previously reported. 
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Experimental 

The title compound was prepared following the procedure of Trofimenko [6]. 
Recrystallization in CH3CN yielded large, yellow prismatic crystals suitable for 
single crystal X-ray analysis. 

The data crystal was mounted on a glass fiber and transferred to a Syntex P2, 
four circle autodiffractometer. Initial omega scans indicated a satisfactory 
mosaicity of less than 0.25” width at half height, and unit cell parameters were 
determined from 25 random, centered peaks 173 with a 28 range of 5.0-25.0”. 
During the three days of data collection the intensities of the three standard 
check reflections showed no significant fluctuations. Additional crystallo- 
graphic details are given in Table 1. 

Solution and description of structure 

Data reduction was handled as described earlier [S] and the molybdenum 
atom was located applying the standard Patterson method. Non-hydrogen 
atoms were located in successive difference Fourier maps and standard com- 
putational programs were used throughout the solution [Q] . The distribution 
of intensities suggested that the correct space group was PnaBl. This was con- 
firmed by successful refinement of the structure. The absolute stereochemistry 
of the crystal could not be determined from the unique octant of data because 
no significant difference was observed in R or R, for the two possible enantio- 
mers. Several methyl hydrogen atoms on both the anion and cation were located 

TABLE 1 

CN~Et)~lliLlo<C0)3HB(3,5-~Me2Pz)33: CRYSTALLOGRAPHIC INFORMATION = 

F-W. 
COhC 
Radiation 

&&. Wml) 
d&* <g/mu 
cell dimenssoas: 

0 <A) 
5 <A) 
c <A) 
v <A% 
2 <molecules~lmit cell) 
Space group 
Data collection mode 
Scan rate (min. max) 

Background/scan time 

Y <cm’) 
Abs. correction 

NO<2 > 3o(I))/NV 

P 

RfiMI 

&final 
GOF 

607.50 
YeIlOW 
MO-K, 1 
1.33 

1.33 

18.038<6) 
9.956<3) 

l&881(3) 
3031_4<20) 

4 

Pm21 
20 : tJ 
3.0.29.3 

0.5 

4.67 
empirical 
24061207 
0.04 

0.042 

0.056 
2.07 

a NO. NV. p. R. R, and GOF are defined in reference 8. 
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Fig. 1. View of anion. Hydrogen atoms omitted for clarity. 

Fig. 2. View down pseudo-three fold axis of anion showing “pocket” formed by 3-methyl substituents 
on pyrazolyl groups. Thermal p ammeters for hydrogens set artifically small. 

from the final difference map. The remaining hydrogen atoms were input at 
idealized positions (C-H = 0.95 8) and entered as fixed contributors in the 
structure factor calculation. 

Hydrotris(3,5-dimethylpyrazolyl)borate acts as a tridentate ligand occupying 
facial octahedral sites. The remaining sites are taken up by three CO groups, 
yielding the expected slightly distorted octahedral coordination characteristic 
of Moo complexes (Fig. 1). The resulting distances and angles have unexceptional 
values (Tables 2 and 3) and equivalent distances and angles yield acceptable 
(3 av values. 

The MO-N._, distance of the title compound (2.263(5) A) are marginally . 
longer than the comparative Mo-N distance tram to the NO group (2.239(8) A) 
reported [4a] for Mo[HB(3,5-Me&Cl-pz),](NO)CI(OPr’). The MO-N distances 

TABLE 2 

SELECTED INTERATOMIC DISTANCES <A) FOR [Mo<CO)3HB<3.5-Me2pz~3]- 

Atoms n=l 

MO--c(n) 
MO-N<nl) 
N(nlt_N(n2) 
N(nl)-C(n4) 
N<n2)_B 
N0W-WW 
C<nu-C<n2) 
C0m-Cm3) 
C<n3)-wn4) 
C<n4wxn5) 
W0-Wn) 

1.938(7) 
2.269(5) 
1380(7) 
1.310<10) 
1.544(10) 
l-367(9) 
1.507<11) 
1.361<10) 
l.366<10) 
1.532(11) 
1.165(8) 

2 

1.940(S) 
2.260<6) 
1.376(8) 
1.368(g) 
1.522<10) 
1.373(9) 
1.475<12) 
l-342(11) 
1.380(11) 
l-456(10) 
l-173(9) 

3 

1.946(B) 
2.260(S) 
1.371(S) 
l-346(9) 
1.538<10) 
1.354<9) 
1.501<15) 
1.350<11) 
1.418(11) 
1.455(11) 
l-163(9) 

1.941(4) 
2.263<5) 
l-376(5) 
1.341<30) 
l.535(11) 
1.365(10) 
1.494<17) 
1.351<10) 
1.388(27) 
l-481(44) 
l-167(5) 
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TABLE5 

Atom x Y z B 

B 
C<l) 
C(2) 
C<3) 
CUl) 
CU2) 
C(13) 
C(14) 
C<15) 
C(21) 
C(22) 
~(23) 
~(24) 
C(25) 
C(31) 
~02) 
C<33) 
C(34) 
C(35) 
C(41) 
~(42) 
Cc=) 
~(52) 
C(61) 
C(62) 
C(71) 
C(72) 

0.1710<5) 
0.2524(4) 
O-2252(4) 
0.1172(4) 
O-0842(4) 
0.0750(5) 
0.0550(4) 
0.0807(4) 
0.0607<5) 
0.1088<4) 
0.0959(6) 
0.0916(5) 
O-1125(4) 
0.1061(4) 
O-3146(4) 
O-3118(6) 
0.3750<4) 
O-3483(4) 
O-3893(5) 
O-3421(6) 
O-2676(8) 
0.3387<6) 
0.3995<7) 
O-4249(6) 
O-4406(7) 
O-2878(6) 
O-2852(7) 

0.0:50(8) 
0.1840(7) 

4.0711(7) 
0.0987(8) 

-0.1975<7) 
-0.2241<9) 
-O-2622(7) 
-0.1980(8) 
-0.2263(S) 
0.2512<8) 
O-2362(10) 
0.3515(S) 
0.3168(7) 
0.3907(8) 

-0.0051<9) 
-0_0051(13) 
--0.0127(8) 
-0.0052(7) 
-0_0084(9) 
0.6132<11) 
O-6287(14) 
0.3635<10) 
O-3362(13) 
O-4986(13) 
O-3827(14) 
0_4959(13) 
0.6190(14) 

-0.1966(5) 
0.0537c44) 
O-0795(5) 
0.0809(5, 

-0.1813<4) 
-O-2686(5) 
-0.1176<5) 
-0_0515(4) 
0.0351(5) 

-0.2170(5) 
--0.3028<6) 
-+X1671(5) 
-0_0911(4) 
-0.0171(5) 
--0.2195(5) 
-0.3084<7) 
-O-1724(5) 
-0_0935(4) 
-0.0193<5) 
-0.1847(6) 
-o-2241(9) 
-0.1777<6) 
+X2358(7) 
-0.0931<7) 
-0.0371(8) 
-O-0678(7) 
-0.0177(8) 

3.11<14) 
3.48(13) 
3_52(13) 
3.58<13) 
3.15(12) 
4.71<17) 
3.80(14) 
3.22(13) 
4.40(17) 
3.88<14) 
5.61<20) 
4.53(16) 
3.30(13) 
4.48<16) 
3.91<14) 
6.07<22) 
4.23(15) 
3.25<12) 
4.99(18) 
5.83(20) 
8.6(3) 
5.90(20) 
7.70(23) 
7.03<24) 
7.85(28) 
6.14<22) 
8.5(3) 

trans to the weakly n-bonding ligands Cl and OPr’ are appreciably shorter, 
2.172(8) and 2.211(8) 8, respectively_ Relatively shorter MO-N distances 
(2.213(4) a) als o occur in Mo(NO)(CO),HB(~Z)~ [lo], a complex of an unsub- 
stituted pyrazolylborate Iigand. The latter comparison suggests that steric 
interactions between the 3-methyl substituents and the ancillary ligands are 
an important factor in the observed MO-N bond distances_ 

The hydrogen atoms of the 3-methyl moiety are directed away from the 
molybdenum when viewed down the pseudo-three fold axis of the molecule, 
(Fig. 2) as anticipated from space filling models. Thus, the 3-methyl substituents 
of HB(Me,pz),- form a symmetrical pocket which protects the other ligands 
and the molybdenum atom and confers chemical stability relative to complexes 
of unsubstituted pyrazolylborates. 

The structural results for this highly symmetric Moo derivative should be useful 
for future comparison with the structural results of other systems in which the 
chemical reactivity is modified by changes in the pyrazolyl substituents, the 
oxidation state of the metal or the ancillary ligands. 
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