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Summary 

The reaction of Me2AsNblel with monomeric CsH6 at low temperature in 
the presence of Me3SnCl Dves the thermally labile Me:AsCp in 50% yield. The 
IR spectrum confirms that the product contains a u-bonded morlohapto-CjHj 
ligand; ‘H NMR spectrum shows a marked temperature dependence. The m-s 
spectrum is reported. Unsuccessful attempts were made to prepare MeAsCp, 
and MeSbCp2 in a similzr reaction from Me_4s(h%le,)2 or MeSb(NMe,),, respec- 
tively _ 

Introduction 

Recently we described the preparation and spectroscopic investigation of 
the hitherto unknown, thermally unstable cyclopentadienyls Me,SbCp, Me,BiCp 
and polymeric hle,LnCp [I]. These compounds were made by the amine-elimina- 
tion process: 

Me2M-NR,R2 + H-Cp + hlezM-C!p + HNR,R, 

(M = In, Sb, R, = R, = CH,; hl = Bi, RI = CH3, R, = SuMe3) 

Men we estended this reaction to aminoarsines, the preparation of pure 
hIe2As--o-Cp was complicated by the long time needed for complete reaction 
of monomeric cyclopentadiene with Me2AsNMel. *. The dimeric cyclopentadiene 
formed as a byproduct could not be removed by fractional distillation. Carrying 
out the reaction under reflux, in order to speed up the reaction, led to decom- 
position of the estremely sensitive product. 

‘ Me+,Cp was also reported 131. 
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Results and discussion 

Pure Me-,AsCp was prepared at low temperature in high yield from the 
spontaneous reaction which occurred when Me,SnCl and Me2AsNMe2 in a 
l/l molar ratio were added to the reaction mixture. A precipitate of 
Me,SnCl - HNMe, was formed: 

_Me2AsNMe2 + MejSnCl + H-Cpx Me2AsCp + Me,SnCl - HNMez 

This method also proved to be very useful when we prepared organoarsenic 
compounds from aminoarsines with substrates of low hydrogen acidity, e.g. 
nith diazoalkanes to give arsenicdiazoal’kanes [2] of the type (&As)2CN:, 
R.&sC(N2)R’, RAs[C(N,)R’J2, RAs(NMe2)C(N2)R’, (Me2N)2AsC(N2)R’ or 
(Me2N)As[C(N,)R’],. 

TXBLE 1 

.MASS SPECTRU?al OF (CH3)~-GCjH5. dL 70 eV 

15.9 65 C;Hj- 
18.9 66 C jHb* 

19.9 -i9 C5HqCH3’ 

4.1 so cti+.+ 
7.0 105 (CH 3)+s+ 

27.6 140 AsC5H5+ 

100.0 155 CH3As&H5+ 
96.4 170 (CH3)+C5H5+ 

hIel&CjHS was identified by its elemental analysis (see Experimental), 
‘H NiLlR, mass and IR spectra; data are listed below or in Tables 1 and 2. The 
mass spectrum of Me2AsCSH, is showfi in Fig. 1. 
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Fig 1. Mass spectral peak of Ne+sC5H5 (moL wt. 170) at 90 eV. 
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TABLE 2 

IR DATA bri’) FOR b¶.yhCgl4j. CAPILLARY FILM_ Csl DLSCS 

3120 l&b) 

3085 m 

3062 m 

3000 w(sbfi) 
2975 * 

) 

2900 “5 

2805 w.m 

1818 m 

1660 w 1 
1625 m 

1555 w 

1478 “s 

l-l15 s(br) 

13i5 &I 

1342 m 

1292 m 

1255 vs 

1240 W(sh) 

1220 m 

1118 w 

1090 5 

r’(C--Hh (CP) 

+(C-H). (hle) 
2X 1415 = 2830 

2X 912 = 1824 

2 X 840 = 1680 

I4c=C) 

6, (Me) 

h(C-H) T S,(Me) 

6(C-H) 

L(C-H) * 6 nng 

6,We) 

6(C-H) 

6(Me) 

1020 YS 

1010 vs 

998 vs 

s-10 LB 

912 m 

890 m I 

850 
840 m(br) 

820 
810 bw(br) 

755 Ls(br) 

715 \w 

690 bH(shh) 

680 w 

655 
645 rs(br) 

580 vs 

572 vs 

378 m(br) 

350 h-5 

322 su’ 

25C1 m 

&G--H). (ring) 

6 rung T SK-H) 

P(ML=) 

r;(C-H) 

‘H NMR spectrum 
The ‘H NMR spectrum of hle,AsCp (10% m toluene-da, external TMS as a 

standard) shows a marked temperature dependence; from -77” to -1” cycle- 
pentadienyl resonances where observed at. 6 5.94 m. 5.80 m and 2.9 s ppm, 
while a( As-CH,) appears at 0.2 ppm. The expected integration pattern, 2/2/l/6, 
was observed. The “H NMR pattern is typical of u-bonded cyclopentadienyl 
ligands, warming from -1” to +30” caused disappearance of the resonance at 
6 2.9 and a broad signal appeared at 5.8-5.9 ppm. This process is completely 
reversible and shows the wellknown averaging of signals in sigmatroplc rearrange- 
ments. 

We tried to complete the series Me,MCp,_, by treating bis(dimethylamino)- 
arsines and -stibines with monomeric cyclopentadiene: 

MeM( NMe?)? 
excess Q-H. IQ0 

low remp. 
* MeMCp, + 2 HNMe, 

(M = As, Sb) 

In the case of arsenic compound we obtained a polymer, containing a few 
percent of nitrogen, which could not be identified. With MeSb(NMe2)Z, amine 
elimination took place at --8O”, a brown precipitate was formed which gradual- 
ly decomposed on warming to room temperature_ In view of these esperiments 
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it seems unlikely that MeAsCp2 and MeSbCp, will be obtained by other methods 
requiring more vigorous conditions. 

Esperimental 

The spectrometers used ir. this work have been specified previously [ 11. 
Elemental analysis was performed by A. Bemhardt, Analytical Laboratory, 
Elbacb iiber Engelskirchen, (B.R.D.). Me,AsNMe?, hleAs(NMe2), [4] and MeSb- 
(NMe2)2 [ 51 were prepared by standard procedures and purified by fractional 
distillation; monomeric cyclopentadiene was obtained by crack-distillation of 
the dimer. 

A solution of MezAsNhlez (3.76 g, 2.5 mmol) in 5 ml of dry Et20 was 
cooled to -30” and an escess of monomeric cyclopentadiene was added. Me,SnCl 
(5.03 g, 2.5 mmol) dissolved in 20 ml dry EtzO, was added dropwise and 
Me,SnCI - HNMe precipitated immediately. After completion of the reaction 
HNMe: was condensed into the mixture to precipitate all the ble,SnCI. The 
MeZnCl - HNMe, was removed by filtration, and evaporation of volatiles 
yielded a pale yellow liquid which was purified bv fractional distillation. 
MelAsCp(2.12 g, yield 50%), pale yellow liquid, b-p. 39”/1 Torr with a characteristic 
odour; mol. wt. (mass) 1’50. (Found: C, 49.23; H, 6.4-1; As, 43.81. C,H,,As c&d.: 
(3.49.44; H, 6.1’7; As, 41.09%) 

dleilsCp, 

A solution of hleAs(NMez), (11.05 g, 62 mmol) in 25 ml of Et20 was 
treated at -78” with an escess (10 ml) of monomenc cyclopentadlene. HNhle? 
was removed by a stream of dry nitrogen. The yellow preclpltate formed was 
filtered off and washed with dry ether. Drying in vacua yielded a yellow-to- 
cream-coloured product, which decomposed without melting at 190-200”. The 
elemental analysis was quite different from that espected for MeAsCp,. No use- 
ful spectroscopic information was obtained from the mass, IR of ‘H NhlR spectra, 
the compound decomposing rapidly during the recording of the spectra. 

:VeSbCp, 
A solution of hleSb(NMe& (5.2 g, 23.2 mmol) In 20 ml dry ether was 

heated with 10 ml of monomeric cyclopentadiene at -78”. A yellow precipitate 
was immediately formed, and on warming to -50”. this turned orange. At -30” 
it decomposed to 3 black mass, and no MeSbCp, could be Isolated. 
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