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HALO AND THIOL DERIVATIVES
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Summary

The preparation of the compounds {(7-C;Hs;)MoX}, {u-(n°*-CsH,n°-CsHy) } (X =
Me, PhCH, , Me;SiCH,, Br) and {(7-CsH;)Mo Y, }, {u-(n°-CsHy1° C5H4)} (Y=H,I,
SMe, S-n-Bu) is described. Photolysis of {(n#-C;H;)MoH }. {u-(n' :n°-CsH,) }, and
{(n-CsHs)MoH }, {p-(7*-CsHy-n° -CsHy) 1 in benzene leads to a compound of
stoichiometry C,oH,;sMo,.

Recently we communicated the synthesis and some reactions of the molybden-
ocene dimers { {(p-CsHs)MoH}, {p-(n' :n°-CsHa) .} (I) and {{(n-CsHs)MoH},-
{p-(n°-CsH,-n°-CsHy) 1} (I1) the latter contains the 7° :n°-bicyclopentadienyl
ligand [1]. Here we report further derivatives of these compounds. In particular
we were interested in the extent to which the chemistry of these systems re-
sembled that of the well explored monomeric bis(cyclopentadienylmolybdenum)
compounds [2] or showed evidence for a cooperative binuclear chemistry.

Treatment of II with n-butyllithium in toluene yields a pale green-yellow
pyrophoric solid (II) which on hydrolysis gives the parent compound II. By
analogy with the formation of [(7-CsHs).Mo(H)Lils from n-butyllithium and
[(n-CsHs),McH,1 [3], we assume compound III to be dimolybdenumdilithio
derivative. Treatment of solid I in toluene suspension with alkyl halides, RX,
(R = CH;, CcHsCH, or (CH;);SiCH,) leads to the formation of the corresponding
dialkyls { {(n-CsHs)MOR }, {p-(n°-CsHsn°-CsHa) I} where R = CH; (IV),R =
CsHsCH, (V) and R = (CH;)sSiCH, (VI).

The dibenzyl compound V is also obtained from the reaction of benzyl
chloride with the lithio derivative formed from n-butyllithium and the dihydrideI.
The diastereotopic methylene protons in compounds V and VI form an AB spin
system.

Addition of 1 2-d1bromoethane to an acetonitrile solution of II leads to the
formation of the purple crystalline dibromide VTII in good yield.

Treatment of a refluxing acetonitrile solution of II with excess iodine gives
light brown crystals of a tetraiodo compound VIII, which when treated with

(continued on p. C 30)
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SCHEME 1 G) Toluene. 'IO C, 2h 100% (ii) Buli, toluene, 50°C, 30 min; (iii) H,O, toluene. RT, 1 min:
av) RX, toluene, -50 C.1h;R = CH,, X=Br, 70% (IV), R = C,H,CH,, X = CL, Br, 85% (V),R =
(CH,),SxCH,. X= CI. 25% (V’l) (V) (3) Buli, toluene, -10°C, 2 h: (2) C,H,CH,C}1, 0°C, 2 h. 80%;

- () CH,BrGHzBr MecN 50°C, 10 min, 60%:; (vi.i) I;, MeCN, 80°C, 5 min, ca. 95%; (viii) NaBH,,THF, 50°C,

1 h, 70%: (ix) Na.sR EtOH, 70°C, 1 h, R = Me, 70% (IX), R = n-Bu, 65% (X): {x) R = n-Bu. HI, toluene,RT,-
2 h; 90%; (xi) hv, benzene, 0°C, 20 h, 80%:; (xii) hv, benzene, RT, 20 h, 85%.



_lates, NaSR (R CH3, n- C4H9) in ethanol gave the crystalhne ,
' {(TI‘CSHS)MO(SR)z} {ll’(ﬂ -CsHa-n s CsH4)} R ‘CHj: (IX) and R =
n—CJ—Ig (X) Treatment of»X in toluene with hydrogen 1od1de reforms complex
‘-VIII ~which we propose ‘to have the structure shown in Scheme 1.
- The mass specttum of the compounds IX and X did not show the parent ion,
.the tbloalkyl hgands revealmg lability and. complex decompos1t10n modes under
'the conditions used. Treatment of: VII with sodium borohydride in THF leads to
‘the isolation of a pale yellow m1crocrysta1hne compound XI. Low solubility and
thermal instability above ca. 70°C prevented determination of its 'H NMR
spectrum. The mass spectrum shows the highest peak at m/e 452, corresponding
to C;0H;oMo,. The IR spectrum shows broad bands at 1815, 1841 ecm™! assign-
able to v(Mo—H). The IR spectrum of the dideuterio analogue of XI prepared
from VIII and sodium borodeutende shows bands correspondmg to v(Mo—D) at
1303,1328 cm™!.

_The mass spectrum of [(n-CsH5)2MoH2] shows that dihydrogen loss isa
favoured process, since the parent ion peak is very . small compared to the strong
base peak at mfe 226 corresponding to CyoH;oMo™
"~ Since compound X1 is prepared from the tetralodo derivative VIII and is clear-
ly dlfferent from the previously described cis—trans yellow isomers (I) [1], we
propose that XI is the tetrahydrido compound shown in Scheme 1.

Irradiation of I and II in benzene leads to the isolation of a red crystalline
compound of stoichiometry C,oH,sMo, (XI7) identical to that prepared from
the irradiation of [(n-CsHs),MoH,] in benzene [4]. 'H NMR and IR of XII sug-
gests either of the two structures shown in Scheme 1. The ABCD spin system for
the n*-C;H, hydrogens are consistent with tetrahedral symmetry at the metal
atoms arising in XIla. Structure XIIb could also show the same spectral pattern if
there is no plane of symmetry containing the {(n-CsHs)Mo }, system. This could
arise if the two n-Cs;H; rings of XIIb are sterically distorted from the appropriate
Mo,-plane. Smart and Curtis [5] have described the compound {u~(7* -CsHy1°-
CSE)MO }, from which it follows that a very close approach of the (n-CsHs)
rings in XIIb could in principle arise. On the other hand the 'H NMR spectrum
shows no evidence for broadening of the n-CsHs band which might be expected
to reflect a severe steric constraint.

- All the above reactions are shown in Scheme 1 and data for the compounds are
shown in Table 1. We are grateful to Dr. Smart who has informed us that com-
pounds II, III, V and VI have recently been independently synthesised by him [6].

We thank the S.R.C. for support (to SJIS) and the Petroleum Research Fund ad-
ministered by the American Chemical Society for partial support.
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