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Investigation of the chemistry of D&K aysterrs are cpitc -. 'Ihen are four recordad 

routes to this simplest Grignard reagent: thepyrows ofetJglmwpedmhalidea;"re 

duction of such halides by diborane [solid complexes were isolated slleh as ~=Z(&U&G 

and liM&*21W];b the siuterdng of amixtureof I& audw~;~ aadthemaotionofRK5n 

ether with magnesium '9" Although Hess and Rheiuboldtao mre mahle to puwlaee BHgK rk 

the latter method, Firestone6 passed a solution of UBr ia ether w a cola of aped- 

um and obtained eluates that reduced an ester, a nitrile, and tm amides to the oomeqmnd- 

ing alcohol and amines in low yield (< I$). 

We have found that IiMgBr can be prepared in a&ydnms lKlFkllrniplrlatimsoi&i~ 

solutions were done under Na scrubbed with HaG& and passed thvoq@ Y mlacuhr sieve) at 

-55" (this temperature was obtained with 39% aq. KCli Qteetio or 2--l). rbamsap 

bromide (Matheson 99.6) is bubbled through a pechaniedlg*0 of k (2.40 I-, 

0.1 g.-atop-Fisher, for Grignard reagents) ih anhydmus YBF (50 d-frealily di&Sled fmm 

LIAUL, and degassed with Na) for 15 min. Cloudiness and a sUght.discdo~~ (lt.bnna) 

appears around the magnesium. Stirring is stopped and the clear apenmtant is daaded 

from residual magnesium. 

Ii& + %A_ 

Evidence for the existence of HHgBr at -55" in the aolutio~ ia: 

(1) lhe solution evolves a gas when treated with later or aq. ECl. 
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(2) 

(3) 

(4) 

NO.46 

The solution begins to evolve a gas when allowed to warn to -20"; this appears to be 

the result of reaction of SfgBr with dissolved HBr,as the reaction is exothermic. 

Reaction of the solution with phenylethanal yields a complex mixture (> 8 pmducts), 

one product being identified by GIL? as l-brorm-2-phenylethane. 

Reaction of the solution with bensophenone also yields a complex mixture (> 7 pm- 

ducts) of which one component was identified by GLC and mass spectmmetry as 

diphenylmethane. 

It is notcrworthy that observation (4) was independent of the presence or absence of unreacted 

msgnesium. Also, diphenylmethanol, benzene, toluene, bensyl alcohol, and biphenyl were & 

present in the mixture fmm (4). Thus, it appears that any diphenylmethanol produced is 

converted to diphenyln@hane without cleavage of the bensylic C-C bond to give toluene. 

1 
HMgBr + CsH+.X& Y C&?CH2-C& i- Mixture 

The product mixture fmm (3) did not contain ethylbeneene when tested by GLC. - For workup of 

the reaction mixtures of (3) and (4), the solutions wore allowed to warn to mom temperature 

(ca. 2 hr) and then were decoqosed with 1% aq. N&Cl. &her extracts of the solutions were 

dried and concentrated to a low volume of liquid, which was analyzed. 

The view that a l@$*MgBrs cord&u&ion is the reducing agent seems untenable in our work, 

sIltbough suggested as a possible composition for the solid reducing pmduct obtained from 

pyrolysis of ethylmagnesium bmride, 's4saJ" because of the insolubility of magnesium 

hydride in organic solvents which nould tend to preclude the existence of a Schlenk equili- 

brium favoring the binary complex MgH2=HgBra. A complex, H&Br*xTHF, is probably soluble in 

THP in view of the reported solubility of HMgCl"2mP in that solvent.' Since many products 

(although conversions were c 5% based on starting carbonyl compound) were obtained fmm (3) 

and (4) in our work, the reduction is obviously & specific but lrmch mre aggressive than 

pretiously -ied. 6 Addition of HBr to the mixture for a period of 2 hr. before addition 

of phenylethanal or benzophenone did &g$ increase the amounts of these carbonyl compounds 

reduced. Similarly, doubling or tripling the &2 of addition of HBr (4) did a increase 

the conversion. However, addition of bensophenone and analysis of the mixture showed the 

organic products to be identical to those previously found. 
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Alternative intermediates capable 

following experiments. A blank run in 

3995 

of giving these results are made less probable by the 

which HBr (g) was passed into anhydrous 'MF under the 

usual conditions did & produce any reaction. Analysis by GIG of the reaction mkture from 

(4) showed the absence of 1-broembutane or l-butanol, conceivable products of ring cleavage 

of lMR1F under reducing conditions. Since the gas evolution at -20" indicated some kind of 

reaction, it cannot be attributed to the presence of n_butylmagnesium bromide (conceptually) 

possible from ring opening of 'IliF by HMgBr and subsequent formation of l-bromobutane, etc.) 

because of the known stability of that Grignard reagent in THF.12 Conceivably, Ha0 could 

displace 'I'HF from a THF.HBr complex and/or from a 'lHF*HKgBr con@Lex and H&Br- formed could 

then destroy HMgBr. At -20°, the acidity of THy*HBr complex could increase and also destroy 

the THF*HhgBr complex. 

An attea@. at preparation of HMgBr in diglyme under the same conditions as used with 'ITiF 

failed. It is worthy to note that the relatively low solubility of HMgCl'PTHF in THF may be 

a factor favoring the high yield of the product reported by Wiberg and Strebel.8 Since 

neither rate nor duration of HBr (g) addition nor rate of stirring altered the conversions 

described and precipitation was not observed, it seems reasonable that the low yield of - 

HMgBr in our system, as in that of Firestone,6 may be due to some coating of the surface of 

the magnesium. 
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