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ORGANIC PREPARATIONS AND PROCEDURES IN". 5( 11, 25-29 (1973) 

Richard W. J. Carney and Janice Wojtkunski 

Research Department, Pharmaceuticals Division 
CIBA-GEIGY Corporation, S d t ,  New Jersey 07901 

In connection with another problem preparation of diethyl cyclopro- 
I panemalonate wae required. 

diethyl cyclopropanemalonate was obtained by the Wolff rearrangement of 

the diazo compound resulting from the addition of ethyl diazoacetate to 

cyclopropanecarbonyl chloride. 

propaneacetonitrile (I) with diethyl carbonate and sodium ethoxide gave 

a-cyanocyclopropaneacetic acid (11) in 65% yield. The reaction of I1 in 

A search of the literature indicated that 

We have found that the reaction of cyclo- 
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the cold with 

obtained. 

EtOH-HC1 gave V while on heating, the diester 111 was 

100-110 O 

a, R = Et 
b , R = B  IV \ 

Etf, cold 

V 

\ NaOE t /l 
fl 
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R .  W .  J. CARNEY AND J .  W O J T K U N S K I  

The temperature of the carboxylation reaction (100-110') was found to 

be critical since at 116-127", the alkylated product IVa was obtained; 

authentic IVa was prepared by alkylation of V with ethyl iodide. This  

type of alkylation first observed by Wallingford et a1.,4 occurs only at 

higher reaction temperature and only with a-monosubstituted malonic esters 

Monosubstituted a-cyanoacetic eaters do not give this alkylation product. 

Hydrolysis of IVa with NaOH gave I%, but when ethanolysis of IVa was 

tried no VI was obtained. 

alkylation of this material was sluggish. 

Although VI could be prepared from 111, the 

EXPERIMENTAL5 

1 a-Cyanocyclopropaneacetic acid (II).-To cyclopropaneacetonitrile (15 g, 

0.18 mole) was added sodium ethoxide (18 g, 0.27 mole) and diethyl 

carbonate (100 ml) and the mixture heated with stirring. The temperature 

gradually rose to 110" while the volatiles distilled over (4.5 hrs.). 

After cooling, ice was added and the mixture was extracted with ether. 

The ethereal extract gave diethyl carbonate on evaporation. 

of the aqueous phase with 6N hydrochloric acid and extraction with ether 

gave, after removal of solvent 14.7 g (65%) of 11, bp. 80-5"/0.06 mm; IR 

(neat) 1728 cm-l (CO); 2260 (CN); pmr (6 CDCL,) 0.5-1.0 (m, 4, cyclopro- 

pane-CEa), 1.1-1.7 (m, 1, cyclopropane a>, 3.38 (d, 1, C-€I, J = 8 cps), 

Acidification 

10.67 ( 8 ,  1, COaH). 

- Anal. Calcd for C.H,NOa: C, 57.59; H, 5.64; N, 11.20. Found: C, 57.84; 

H, 5.72; N, 10.94. 

Ethyl a-cyanocyclopropaneacetate (V).-An ethanol (75 ml) solution of I1 

(3 g, 0.024 mole) was cooled to 0". 

as hydrogen chloride was bubbled in over 20 min. The solution was stirred 

for 1.5 hr. then concentrated to give 2 g. (55%) of V, bp. 121-4"/17 mm; 

IR (liq) 1735 cm-' (ester), 2245 (CN); pmr 0.4-0.9 (m, 4, cyclopropane a,), 

26 

The temperature was kept between 10-15" 
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DIETHYL CYCLOPROPANEMALONATE 

1.32 (t, 4, CBaCBs, cyclopropane C q ,  3.27 (d, 1, C 4 ) ,  4.30 4, 2, am). 
- Anal. Calcd f o r  CaBlgNOa: C, 62.72; H, 7.24; N,  9.14. Found: C,  62.75; 

H, 7.37; N, 9.02. 

Diethvl cvclopropanemalonate (III),-Dry hydrogen chlor ide w a s  bubbled 

through an ethanol solut ion (250 m l )  of 11 (18 g., 0.14 mole) f o r  30 mln. 

The solut ion w a s  then heated under r e f lux  f o r  1 hr .  and the ethanol w a s  

removed under reduced pressure. Ether was added, the s o l i d  w a s  f i l t e r e d  

and the dr ied (MgSO,,) ex t r ac t  w a s  concentrated t o  give 2 3  g. of crude 111. 
L 

D i s t i l l a t i o n  gave 13.1 g. (47%) of pure 111, bp. 125-130'/33 mu, lit. bp- 

76-80°/3 PIIII. 

Ethyl a-cyano-a-cyclopropane butyrate  (IVa).-A mixture of cyclopropane- 

a c e t o n i t r i l e  (60 g., 0.74 mole), sodium ethoxide (148 g., 2.2 mole) and 

d i e thy l  carbonate (800 m l ,  *4.4 mole) was heated t o  r e f lux  (116O). The 

v o l a t i l e e  (ethanol and d i e thy l  carbonate) were col lected u n t i l  the  tempera- 

t u re  reached 127' ( ~ 3 5 0  m l ) .  After an addi t ional  hour a t  ref lux,  the 

react ion mixture was  cooled, water was  added. 

extracted with e the r  t o  y i e ld  a f t e r  evaporation, 100 g. of crude, solvent- 

f r e e  material. 

I V a ,  bp. range 112-123'/15 mm. 

gave I V a  (20 g., 15%), bp. 110-113'/14 mm 

2245 ((3); pmr 0.5-0.8 (m, 4, cyclopropane CHa), 0.8-1.5 (m, 7, OCHaCXa, 

CHacBs, CH), 1.8-2.3 (m, 2, C-cH_?CHs), 4.27 (4, 2 OEaCE,);  M.S. m / e  (1%), 

181(20), 166(24), 141(12), 136(16), 122(16), 108(91), 94(24), 81(32), 

67051 ,  53(20), 41(100). 

The react ion mixture was  

Rapid d i s t i l l a t i o n  gave 50 g. of 25:75% mixture of V and 

Red i s t i l l a t i on  through a Vigreux colunm 

IR ( l i q )  1730 an-' (ester), 

&&. Calcd f o r  CloRtaNOa:  C ,  66.27; H, 8.34; N,  7.73. Pound: 

C ,  66.12; R, 8.22; N ,  7.61. 

Authentic IVa was  a l s o  prepared by the 

i n  DMF-toluene (1:4, 50 ml) with NaH (0.34 

react ion of V Q g., 0.013 male] 

g., 0.014 mole) followed by 
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R .  W .  J .  C A R N E Y  A N D  J .  W O J T K U N S K I  

a lkylat ion with e thy l  iodide (2.2 g. ,  0.014 mole). After being s t i r r e d  

a t  room temperature f o r  1.5 hr . ,  the react ion w a s  quenched with water and 

the mixture was extracted with E t a O .  The dried (MgSO,) ethereal ex t r ac t  

w a s  concentrated t o  give IVa (2.3 g . ,  98x1, i den t i ca l  with the material 

prepared above. 

a-Cyano-a-ethyl cyclopropaneacetic acid (Ivbj.-A solut ion of IVa (2  g . ,  

0.011 mole), sodium hydroxide (5 m l  of 25%) and ethanol (125 m l )  was  

r e f l w e d  f o r  9 hrs.  The solvent was removed under reduced pressure,  water 

was  added and the mixture extracted with e the r .  

ac id i f i ed  with 6N HC1 and extracted with ether .  The dried (MgSO,,) ether-  

e a l  ex t r ac t  w a s  concentrated and the crude acid (1.2 g.,  71%) was d i s t i l l e d ,  

bp. 110'10.75 mm; i t  c rys t a l l i zed  on cooling, mp. 55-57"; IR ( m e l t )  

The aqueous phase was 

1720 1750 (COaH), 2250 (CN), 3050-3600(0H); (CHCls )  1718, 1755 (ah) 

(CO,H), 2250 (a), 3100-3400, 3500(0H); pmr 0.5-0.80 (my 4, cyclopropane 

CHI), 0.98-150 (m, 4, CH and CH,CIJ*), 1.90-2.30 (m, 2, S C H , ) ,  10.62 

(s, 1, CO,H) ; mass spectrum m/3 (1%) 153(85), 138(100) , 124(30), 113(56), 

108 (loo), 81 (701,  53 (71). 

- Anal. Calcd fo r  C.HIINOa: C ,  62.72; H, 7.24; N, 9.14. Found: C ,  

62.66; H, 7.14; N, 9.01. 

Ethyl a-cycloprovane-a-ethvlmalonate (VI).-Alkylation of I11 (5.0 g., 

0.025 mole) w a s  carr ied out i n  a manner similar t o  the  alkylat ion of V 

described above using NaH (1.8 g. ,  0.038 mole), e thy l  iodide (5.9 g.. 

0.038 mole) and 100 m l  of 1 :4  DMF-toluene. The reaction mixture was 

s t i r r e d  a t  room temperature f o r  two days and worked up as above. 

D i a t i l l a t h n  of the residue gave VI i n  65% yield:  bp. 126-8'118 mm; I R  

1730 an-'; pmr 0.28-0.63 (m, 4 ,  cyclopropane C H I ) ,  0.93 ( t ,  3, R-CI&CHs), 

1.25 ( t ,  6 ,  COaCa,CHa,), 1.6-2.2 (m, 3, R4-aCEa,),  cyclopropane a), 4.18 

(4, 4 ,  CO,CB_1CH,). 
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DIETHYL CYCLOPROPANEMALONATE 

- Anal. Calcd f o r  C I I H ~ ~ O L :  C, 63.13; If, 8.83. Found: C, 62.95; 

H, 8.85. 

Acknculedmnt.  The authors wish t o  thank Mr. R. Dziemian and 

Hs. A. Smith f o r  t h e i r  large-scale preparative work and Mr. Dorfman and 

his s t a f f  f o r  t he  spectra  and microanalyses. 
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