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A trinuclear molybdenum cluster coordinated by

N-phenylanthranilate

The title compound, tris(diethyldithiophosphato)-1«°S,S";-
2/<25,S’;SKZS,S/-,u-o-phenylanthranilato-l:3/(20,O’-N,N-di-
methylformamide-ZKO-pLythio-tri-//,-thio-1:2K2S 1:3628; 2:3k%-
S-triangulo-trimolybdenum(3Mo—Mo), [MosS4(0-CsH,CO-
O-NH-CsH;)(DTP)3(DMF)] or [Mo3S4(Ci3HoNO2)(CsH,o-
0,PS,);(CsH,NO)] (DTP is diethyl dithiophosphate and
DMF is N,N-dimethylformamide), was synthesized from
[Mo3S4(DTP),(H,O)] in DMF by a ligand-substitution reac-
tion, in which N-phenylanthranilate replaces the bridging
DTP ligand. Its structure was determined by X-ray diffraction
analysis. This ligand substitution shortens its bridged Mo—Mo
bond from 2.734 (1) to 2.6847 (7) A.

Comment

Recently, a rational synthetic route to a series of trinuclear
molybdenum clusters with aromatic acid ligands has been
developed in our laboratory. By this method, many derivatives
with the Mo3S, core have been synthesized from the cationic
precursor [MosS,(H,0)s]** or its neutral derivative
[Mo;S4(DTP)4(H,0O)] (Lin et al., 1986), based on its diverse
reactivity towards various metals and organic ligands. We
report here the crystal structure of the title compound,
[Mo5S,4(0-CsH,COONHCH;5)(DTP);(DMF)] (DTP is diethyl
dithiophosphate and DMF is N,N-dimethylformamide), (I),
which  was  synthesized by the reaction  of
[Mo0;S4(DTP),(H,O)] with N-phenylanthranilic acid in a
mixed solvent of DMF and EtOH.
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The main structural feature of compound (I) (Fig. 1) is the
typical incomplete cubane-type skeleton, which is shared by
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Figure 1
The molecular structure of (I), showing 50% probability displacement
ellipsoids. H atoms have been omitted for clarity.

many trinuclear Mo—S(O) cluster compounds (Tang et al.,
2001). The substitution of bridging DTP by N-phenyl-
anthranilate shortens the bridged Mo—Mo bond. The Mol —
Mo3 bond length of (I) is 2.6847 (7) A. This is shorter than
that of the precursor [Mo;S4(DTP),(H,0)] [2.734 (1) A; Lin ez
al., 1986] and that of the analogous compound [Mo3S,-
(DTP);(1-SOP(OEt),)(CH;CN)]-CH;CN, (III) [2.732 (2) A;
Xia et al., 1998]. This bond length is comparable to those of
carboxylate-substituted trinuclear Mo—S(O) compounds,
such as [Mo3S4(DTP);3(0-NO,C¢H,COO)(DMF)], (1I)
[2.697 (1) A; Tang et al.,2001]. The Mo2— 061 bond length (to
DMF) is similar to that in compound (II) [2.248 (5) A, Tang et
al.,2001] and compound (I1I) [2.289 (1) A; Xia et al., 1998]. It
is much shorter than that in [MosS,(DTP),(H,O)].

The *P NMR spectrum of compound (I) (Fig. 2) was
measured in dichloromethane. Two peaks at 108.98 p.p.m.
(assigned to DTP coordinated to Mol and Mo3, respectively)
and 109.88 p.p.m. (assigned to DTP coordinated to Mo2) were
observed with the intensity ratio 2:1. Because of the steric bulk
of the acid 0-CqH,COO-NH-C¢Hs, no intermolecular S---S
interaction is found in the crystal packing of compound (I).
This  contrasts  with  the analogous compounds
[Mo3S4(DTP)3(CH;5CsH4SO3)(C,HsOH)] (Lu et al., 1995) and
[M03S4(DTP);3(0-HOCsH,COO)(CH;CN)] (Wu et al., 1998),
in which several intermolecular S---S interactions (S---S <
3.6 A) are observed.

Experimental

[Mo5S,(DTP),(H,0)] was synthesized according to the literature
method of Yao et al. (1995); HDTP was purified before use by
vacuum distillation (Bacon & Lesure, 1954). [Mo;S,(DTP),(H,0)]
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Figure 2

The *'P NMR spectrum of compound (T).

(0.1 g, 0.085 mmol) and N-phenylanthranilic acid (0.1 g, 0.47 mmol)
were dissolved in 10 ml DMF. After refluxing over an oil bath at
353 K for 30 min, the hot dark-brown solution was filtered into
another flask, and 20 ml ethanol was then added to the solution.
Rectangular black crystals precipitated over a period of 15 d (yield:
0.07 g, 65%). Analysis calculated for CygHy7sM03N,O00P5S14: C,26.73,
H 3.73, N 2.23%; found: C 27.10, H 3.51, N 2.20%.

Crystal data

[M05S4(Cy3H;(NO,)-
(C4H,40,PS,)5(C5H;NO)]

M, =1257.01

Triclinic, PT

Z=2

D, =1713Mgm™>

Mo Ko radiation

Cell parameters from 6265

a = 12.4661 (2) A reflections

b =14.1240 (2) A 6 =15-251°

¢ =14.8507 (1) A w=133mm™"
o = 74787 (1)° T=293(2)K

B=76232 (1)
y =80.688 (1)°
V =2436.84 (5) A?

Rectangular block, black
0.34 x 0.22 x 0.13 mm

Data collection

SMART CCD area-detector
diffractometer

8550 independent reflections
6518 reflections with 1 > 20(1)

¢ and o scans Ri, = 0.051

Absorption correction: multi-scan Omax = 25.1°
(SADABS; Sheldrick, 1996) h=-13— 14
Tinin = 0.630, Ty = 0.841 k=-16 — 16

12774 measured reflections l=-10 — 17
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Refinement

w = 1/[o*(F,%) + (0.0567P)*
+ 6.1749P]

where P = (F,” + 2F.2)/3
(A/0)max < 0.001
Apmax=075¢ A7
APmin = —0.73 ¢ A7
Extinction correction: SHELXL97
Extinction coefficient: 0.0029 (3)

Refinement on F?

R[F? > 20(F?)] = 0.058

wR(F?) = 0.163

§=118

8550 reflections

497 parameters

H-atom parameters constrained

The flexibility of the ethoxy group leads to the apparently short
bond distances for C31—C32, C21 —C22 and C23—C24.

Data collection: SMART (Siemens, 1996); cell refinement: SMART
and SAINT (Siemens, 1994); data reduction: XPREP in SHELXTL
(Siemens, 1994); program(s) used to solve structure: SHELXTL;
program(s) used to refine structure: SHELXTL; molecular graphics:
SHELXTL; software used to prepare material for publication:
SHELXTL.

The authors are grateful to the NNSF of China (No.
20173063), Key Project in KIP of CAS (KJCX2-H3) and the

NNSF of Fujian Province (E0020001) for financial support of
this work.
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