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Whereas the carbonylation of several classes of orgsnometallios (e.g. trialblboranes , or 

transition metal-olefin complexes 
2. ) 1s of considerable synthetic utility, the reaotion of 

Crignsrd compounds with carbonmonoxide has thus far been of little value 3,4 . Ethereal RMgX 

slowly absorbs CO at 150' and 100 atm 5 , resulting in a complex mixture of products containing 

R2CHOH, the corresponding alkene(s) and ketoin 2 
6 as main components. 

Hy z 
R-C-C-R 

(1) 

This reaction has been described for various types of R, viz. Et, nPr, nBu, n-Heptyl, i-Amyl, 

t-Bu and C&i5 3,495 . 

We have now found that the addition of hexamethylphosphoric acid trismide (HMPT) to the 

solvent greatly enhances the rate of carbonylation: with 1 mole of HNPT per mole of RMgX, the 

system readily absorbs CO even at room temperature and atmospheric pressure. Using an autoclave 

(30 atm) the reaction is often completed within one minute. 

With tertiary alkyl derivatives (R = t-Bu or t-Pent) ketoins 2 are produoed without format- 

ion of side products of comparable volatility. 

Primsry compounds. however, yield ketones II; isolation is again achieved without difficulty, 

as there sre little or no csrbonylated side products '. 

Typically, 0,4 mole of HMPT was slowly added to a Grignard solution prepared from l-n-heotyl- 

bromide (0.4 mole) in 0.25 1 of dry ether; the resulting solution was transferred to a 1 1 auto- 

clave and pressurized with CO (500 psi). On vigorous stirring the temperature rose from 25 to 

45'C in2 minutes. After 30 min. the pressure was diminished to 370 psi at 25' C; this corres- 

ponds to an uptake of 0.28 mole of CO. Work up (addition of 200 co of 1 N HCl, extraotion with 
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ether) led to s (R = l-n heptyl) in 

alumina; V.P.C. yield 46%) 7, nDm*’ 

35% yield (after ohromatographY with pentane over neutral 

= 1.4483. 
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n-Propylbromide (0.8 mole) also led to g (II = nPr), 25.5 g (56%) after distillation; b.p. 

9o"/15 mm, nDa = 1.4263. Similar results were obtained with ethylbromide, yielding 36% of z 

(R - Et), b.p. 35'/14rm, nD20s6 = 1.4138. All products mentioned, being novel compounds, had 

spectral properties - NMR (+LIs), IR, MS - in accord with structure II. 

Comparable results were obtained for alkylchlorides. Hence, the present reaction constitutes 

a simple, one-step procedure for the preparation of k&ones z from primary alkyl 
8 

derivatives . 

Thus far, secondarK alkyl derivatives invariably have led to product mixtures containing a.o. 

alkenes R - CH = R(-H), katoins ,I end ketones RCH2-CO - R. 

Type and quantity of additive may strongly influence the reaotion. Albeit that in neat HMPT 

(RNPT/RX molar ratio z 3) rates of CO absorption are equally high, product compositions are 

altered. For example, EtMgBr then leads to a complex mixture including Et2C0, EtC(0)C(OH)Et2 

end Et2C(OH)C(0) - CH(CH3)Et. 

The effeot of other additives is now being investigated together with mechanistic features. 
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