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The Crystal Structure of H[MoO,(OCH,CH,),N] 
By L. 0. ATOVMYAN* and 0. N. KRASOCHKA 

(Institzcte of Chemical Physics, U.S.S.R. Academy of Sciences, Vovobyevskoye chausskee, 2b, i!Ioscow 17-334, U.S.S.R.) 

Sztwmavy In H[MoO, (OCH,CH,) 3N] the molybdenum 
atom has a distorted octahedral co-ordination and the 
MOO, group has the cis-configuration. 

IN order to clarify the cause of the lengthening of the bond 
in the trans-position to the multiple bond in an octahedral 

n n 

OC 
FIGURE. 
pendent anions are shown. 

Coizfiguratioiz of the anio?z: b o d  leMgfJis f o r  two iiide- 

complex, an X-ray study of HjMo0,(0CH2C€€,),N] has 
been carried out. 

Cyystal data: H[MoO,(OCH,CH,),Nf, a = 11.88(4), b = 
7.86(3), c = 11.62 (4) 4, /3 = 92" & 0.5'; space group P2 
M = 275, U = 1075 A3, Do = 1.73, Dc = 1.71 gcm-31 
2 = 4. The intensities of 1210 independent nonzero 
reff ections were taken with an X-ray goniometer using 
unfiltered Mo radiation and were estimated visually 
(layers h0Z---h61, Okl, l k l )  . Absorption corrections were 
deemed to be unnecessary (p  = 11.8 cm-l). The crystal 
structure was refined by the isotropic full-matrix least- 
squares method to R = 0.125. 

There are two independent [MoO,(OCH,CH,) 3hl - anions 
i n  the unit cell; the configuration and some significant 
bond lengths are shown in the Figure. 

The short Mo-O( 1) and Mo-O(2) bond lengths apparently 
exclude the possibility of one being an Mo-OH bond. 
Moreover, the Mo-N and Mo-O(Fi) bonds in trans-positions 
to Mo-O(1) and Mo-0(2), respectively, are significantly 
longer than normal Mo-O(N) single bonds, and this also 
indicates a high degree of multiplicity in Mo-O(1) and 

Mo-N bond lengths close to ours have been found in 
Na,[03Mo(edta)Mo0,],8H20 (2.41 A), and in MoO,(Cl,- 
H,N,)Br, (2.26 and 2-45 A).3 

Thus an analysis of the bond lengths within the molecule 
imreals the presence of the cis-dioxo-group MOO, and 
apparently eliminates the formula MoO(0H) (OCH,CH,) 
originally suggested.* 

assume that the long 310-h~ and Mo-0(5) bonds are 
mainly the result of non-bonding repulsion interactions in 
the metal's co-ordination sphere. -4pparently non-bonding 
interactions are among the principal causes of high bond 
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lengths in other “atran” complexes EtGe(OCH2CH2),N5 and 
PhSi(OCH,CH,) 3N.6 supplying the crystals. 

We thank Dr. M. G. Voronkov and Dr. A. F. Lapsyn for 

(Received, Mavclz loth, 1970; Com. 354.) 

JI. -4. Porai-Iioshits and L. 0. Atovinyan, “Itogi Nauki. I<ristaIlokhimiya” VINITI, Moscow, 1968, p. 5. 
J .  R. Knox and K. Eriks, Itaorg. Cltem., 1969, 7, 84. 
K. U. Fenn, J .  CJzem. SOG. ( A ) ,  1969, 1764. 
hf. G. Voronkov and A. F. Lapsyn, Khim. geterotsikt, Soedinetzii, 1967, 561. 
Ya. Ua. Biedelis, A. A. Kemme, L. 0. Atovrnyan, and R. P. Shibaeva, Khim.geterotsikl. Soedinenii, 1968, 184; L. 0. Atovmyan. 

“a. Ya. Bledelis, A. A. Kemme, and R. P. Shibaeva, Zhur. strukt. Khiin., 1970, 11, 318. 
fi J. \V. Turley and F. P. Boer, J .  ,41tter. Ckem. Soc., 1968,90, 4026. 




