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The rational synthesis of diazocyclopentadiene by the 

reaction of cyclopentadienyllithium with tosyl aside designed 

by Doering and De Puy(1) more than a decade ago has only 

recently been extended to the preparation of other diazo 

compounds(2,3,4,5). Regitz(&,j) has reported its application 

to the synthesis of c-diazo carbonyl compounds and we now 

give a preliminary account of our investigations, which com- 

plement and extend his observations. 

Three methods have been developed for the preparation of 

a diazo carbonyl compound RCOCX,R'(I) from a compound 

RCOCH,R'(II): 

A. Reaction of II in diethyl ether with tosyl aside and 

diethylamine(cf.2) or triethylamine: 

Et,NH 
II + TsN, B I+ TsNH,(III) 

or Et,N 
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This method was found to be effective with &dicarbonyl con- 

pounds(I1, RI = COR"); it differs from the previously reported 

method(l+,s, in the use of alkylamines as condensing agents in 

place of the more strongly basic potassium ethoxide. 

2. Reaction of II in t-butyl alcohol with tosyl aside and 

potc-sium I_-butoxide. This method resembles that of Regitz(4,5) 

in the use of strongly basic conditions. 

C. Cor.version of II to the corresponding hydroxymethylene 

derivative IV and reaction of this in diethyi ether with tosyl 

aside and diethylamine, followed by addition of the reaction 

mixture to water: 

CHOH 

RCO!R' (IV) + TSN, 
Et,!JL H,O> I + 

Ts:Gi,ci-io (V) 

This method was found to be effective for the preparation of 

diazo ketones from simple ketones. It represents a,usoful 

extension of the general method, which has only been used here- 

tofore for the preparation of diazo ketones from compounds in 

which the methylene group is activated by both a carbonyl group 

and an aromatic ring(/+) or by tWo carbonyl groups(S). It is 

considered to involve the follo.#iiny; route: 

Cp’Et 

2 
IV XH II ." 

+ RCOCR' 
%!I,> 

N-Ts / 

6 N = I\i 

The amide V, m.p. 103-104°(lit.(6) m.p. 103.5°) was character- 

ized by its hydrolysis to III. 'u&en the contact tima of the 

reaction mixture with water was reduced, there was isolated in 
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Conpound I.Iet?od Prodnct (Yield) 

/ 
JCL 2’ 0 

0 
0 - 
CII,l 

a 0 

CHOH 

C,",COCH,C,H, 

.A 
b 

:. 
b 

h 
C 

z 

C 

B 

CH,COCN,CO,Et (SO$) 

b-p. 84-85'(5 nun.1 

CN, (CO,Et), (7%) 

b.p. 73-75oiO.7 mm.) 

a (786) 0 0 

N, 
m-p. 107-109° 

/O 

0: 

(74/i) 

N, 

m.p. 69-72" 

a 0 
(83$Jd 

N, 

b.p. 35"(0.05 p) 

C,H,COCX,C‘H, (50$) 

m.p. 76-77" 

Identificationa 

IR comparison with 

authentic sample(8) 

6s +NH,CH(CO,Et), Br; 

m.p. 161-163°(lit.(9) 

m.p. 162-1630 

Lit.(lO) m.p. 106- 

1080 

IR comparison with 

authentic sample(U), 

m.p. 74-75" 

Conversion by boiling 

FJ-methylaniline to 

I&methylcyclopentane- 

carboxanilide,e m.p. 

132" 

Lit.(l2) m.p. a.79" 

'"~11 procucts had IR and NAIR spectra in accord with expectation 
b... . 7 t .r! dicthylam.ine %th t riethylamine 
d. ?:zld 01’ crude product with IR spectrum identical to that of 
distilled material 

e _:o-u,nd . . 2, 76.67; B, 8.41; N, 7.047; 
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addition .;o I and V a compound, C ,,H,,X,O,S, m.p. 7&-76~(Poucc: 

C, j6.31; R, 7.26; N, 10.96; S, 12.5j+), which was converted to 

V on mild hydrolysis. On the basis of these data and its I:j, and 

.NKR sI;ect?a it is assigned structure VI. 

The diazo carbonyl coqounds prepared are listed in the 

Table. T:le follorring'are typical procedures: 

(i) .I solution of ethyl acetoacetate(2.61 g., 0.0200 mole) 

and tosyl azide(3.94 g., 0.0200 mole) in diethyl et:?z:r(20 ml.) 

at O0 was treated with diethylamine(2 ml., 0.020 mole). The 

mixture was stirred for 15 min. at O" and for a further 30 min. 

at roo,m temperature, when a solid was deposited. The mixture 

was treated with g-pentane(150 ml.) and was filtered to give 

III, m.p. 125-126“(authentic sample m.p. l25-l26"(3.2 g., 94,:). 

Removal of solvent from the filtrate and distillation of the 

residue gave ethyl acetodiazoacetate, b-p. g4.5-8j"(j *mm.) 

(2.52 g., 8075). 

(ii) A solution of 2-hydroxymethylenecyclohexanone(7) 

(5.0 g., 0.040 mole) and tosyl azide(7.8 g., 0.040 mole) in 

diethyl e.;her(lOO ml.) at 10" was treated with diethylamine 

(5.8 g., 0.080 mole). 'I'he mixture was stirred at room temper- 

ature for 45 min., poured into water and extracted with ether. 

Removal of the solvent from the dried ethereal extract gave 

2-diazocyclohexanone(4.1 g., 83%). Distillation of a portion 

of this product at 3j0(0.0j p) gave an oil with unchar.ged IR 

spectrum: bands(CC1,) at 4.78, 6.11, 7.41 11. 
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