
SHORT COMMUNICATIONS 

Experimental 
(a) 0zonolysis.-Eudesmol (10 g) in pure ethyl acetate (200 c.c.) was cooled to 0 O C  and a 

stream of ozonized oxygen (5-7%) bubbled rapidly for 4 hr. The ozonide was decomposed by the 
action of zinc dust, acetic acid, and water in the cold (Birch and Lahey 1953) or better by catalytic 
hydrogenation in the presence of palladium charcoal. The same ketone was obtained in both 
cases. A portion of the solution distilled into 2,4-dinitrophenylhydrazine in 2N hydrochloric 
acid and worked-up rapidly in order to avoid the formation of acetyl 2,4-dinitrophenylhydrazine 
gave the expected derivative of formaldehyde as bright yellow needles, m.p. 162 O C  undepressed 
by an authentic specimen, map. 164 "C. The ethyl acetate was removed from the rest of the 
solution by evaporation under reduced pressure leaving a viscous oil. Despite the statement 
of Ruzicka, Wind, and Koolhaas (1931) the oil could not be induced to crystallize. The oil 
(1 g) was kept overnight with a solution of semicarbazide hydrochloride (1.5 g) and hydrated 
sodium acetate (2 g) in ethanol (10 c.c.) and water (20 LC.). The crystals were removed by 
filtration and recrystallized from aqueous methanol as colourless plates, m.p. 138 OC, [ a ] ~  +So 
(in ethanol) (Found: C, 60.9;;H, 9.5%. Calc. for C,,H,,O,N,.H,O: C, 60.2;  H, 9.7%). 
The ketone (1 g) was heated on the steam-bath for 30 min in ethanol (10 LC.) and aqueous sodium 
hydroxide (10% ; 20 c.c.) and the recovered oil treated as above. The same semicarbazone 
was obtained [@ID 48 '  (in ethanol), m.p. 138 OC (undepressed by the derivative above). 

The authors are indebted to Professor A. K. Macbeth and Mr. A. R. Penfold 
for gifts of eudesmol. 

Referenoes 
BARTON, D. H. R. (1953).-Chem. Ind. Rev. No. 27, p. 664. 
BIRCH, A. J., and LAHEY, F. N. (1953).-Aust. J .  Chem. 6 : 379. 
HUCEEL, W. (1925).-Ann. Chem. 441 : 1. 
KLYNE, W. (1953).-J. Chem. Soc. 1953: 3072. 
PLATTNER, Pl. A., FURST, A., and HELLERBACH, J. (1947).-Helv. Chim. Acta 30 : 2158. 
RUZICEA, L., PLATTNER, P1. A., and FFIURST, A. (1942).-Helv. Chim. Acta 25 : 1364. 
RUZICKA, L., WIND, A. H., and KOOLHAAS, D. R. (1931).-Helv. Chim. Acta 14 : 1132. 

THE REACTIOE OF CYANOGEN WITH METHYLMAGNESIUM 
IODIDE AND METHYLMAGNESIUM BRONIDE* 

Blaise (1901) found that 2 moles of ethylmagnesium bromide reacts with 
1 mole of cyanogen to form diethyl ketone rather than the expected dipropionyl. 
This work was later confirmed and expanded by Grignard and co-workers 
(Grignard 1911 ; Grignard and Bellet 1912), who first reported the isolation of 
nitriles from the interaction of organomagnesium compounds and cyanogen 
(in the ratio of 1 mole of each reagent), and later, Grignard, Bellet, and Courtot 

* Manuscript received February 3, 1954. 
P Tracer Elements Investigations, C.S.I.R.O., Melbourne. 
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(1919) found that either nitriles or ketones may readily be produced. 
Presumably the reaction proceeds as follows : 

(CN)2 +RMgX + RCN +Mg.X.CN, 

RON +RMgX -t R7,CO. 

I n  order to prepare 14C (carbonyl) labelled diacetyl, the interaction of 
labelled cyanogen with methylmagnesium halides was considered, since cyanogen 
may readily be prepared in good yield from P 4 C N  (Lynn, unpublished data). 
An investigation of the reaction a t  low temperatures was undertaken, as previous 
workers used temperatures above 0 "0. Among the products isolated were 
diacetyl and acetamide. These results indicate that the reaction probably 
proceeds as follows : 

(CK),+BRMgX + R -C-- C-R -+ R -CO.CO. -R (or 2 RCONH,). 

Because of the lack of readily available refrigerants in the range -80 to -110 "C, 
and since alternative procedures offered higher yields of diacetyl, experiments 
were not continued. 

Experimental 
The experiments were performed with non-radioactive material in a standard vacuum 

manifold (Calvin et al. 1949) working at  pressures of the order to mm mercury. The 
cyanogen was generated by heating silver cyanide (Cook and Robinson 1935) on the manifold, 
the gas obtained being distilled through phosphorus pentoxide twice, then stored until used. The 
organometallic compounds were prepared as usual, the flasks attached to ths vacuum system 
frozen in liquid oxygen, and evacuated. Methyl bromide and methyl iodide were both investi- 
gated in strictly comparable reactions with identical results. 

Cyanogen was transferred into the vessel containing 2 moles of the Grignard reagent by means 
of liquid oxygen (experiments were performed on a 10 m mole scale). This flask was then closed 
from the rest of the system and allowed to attain dry-ice temperature, after which it was immersed 
in a bath at -70 "C and stirred vigorously with a magnetic stirrer as soon as melting of the reaction 
mixture occurred. Pressure measurements indicated the completion of the reaction within 
30 min of melting, though a further 15 min were allowed before decomposition with ioelhydro- 
chloric acid. Extraction with ether simplified the isolation of the products which were found to 
be diacetyl (c. 10% yield ; oxime, m.p. 246 OC), acetamide (c. 0.1 g, 8%, m.p. 82 "C, hydrolysis 
producing acetic acid, p-nitrobenzyl ester, m.p. 78 "C), and an unidentified residue. 

To confirm the presence of diacetyl further, the ethereal extract of a decomposed reaction 
mixture was dried and treated with an excess of methylmagnesium bromide (Pace 1928), when 
pinacol was isolated as one product (m.p. 40-41 'C ; acetate, m.p. 64 'C) (for each the melting 
points given above were undepressed on admixture with pure samples). 
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