This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

L= P
ORGANIC | .1"'.1el|.:|"'..\ RATIONS DIE CYCLOPROP MALONATE

ool Richard W. J. Carney?; Janice Wojtkunski®
NTERNATIONAL 2 Research Department, Pharmaceuticals Division, CIBA-GEIGY Corporation, Summit, New Jersey

To cite this Article Carney, Richard W. J. and Wojtkunski, Janice(1973) 'DIETHYL CYCLOPROPANEMALONATE',
Organic Preparations and Procedures International, 5: 1, 25 — 29

To link to this Article: DOI: 10.1080/00304947309356459
URL: http://dx.doi.org/10.1080/00304947309356459

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947309356459
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13:26 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 5(1), 25-29 (1973)

DIETHYL CYCLOPROPANEMALONATE

Richard W. J. Carney and Janice Wojtkunski

Research Department, Pharmaceuticals Division
CIBA-GEIGY Corporation, Summit, New Jersey 07901

In comnection with another problem preparation of diethyl cyclopro-—
panemalonate was requited.1 A gsearch of the literature indicated that
diethyl cyclopropanemalonate was obtained by the Wolff rearrangement of
the diazo compound resulting from the addition of ethyl diazoacetate to
cyclopropanecarbonyl chloride.2 We have found that the reaction of cyclo-
propaneacetonitrile (I)3 with diethyl carbonate and sodium ethoxide gave
a-cyanocyclopropaneacetic acid (II) in 65% yield. The reaction of II in

the cold with EtOH-HC1l gave V while on heating, the diester III was

obtained.
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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 icdide. This
type of alkylation first observed by Wallingford et al.,h occurs only at
higher reaction temperature and only with a-monosubstituted malonic esters.
Monosubstituted a-cyanoacetic esters do not give this alkylation product.

Hydrolysis of IVa with NaOH gave IVb, but when ethanolysis of IVa was
tried no VI was obtained. Although VI could be prepared from III, the
alkylation of this material was sluggish.

EXPERIMENTAL5

a~-Cyanocyclopropaneacetic acid (I1).-To cyclopropaneacet:onitrile1 (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. Acidification
of the aqueous phase with 6N hydrochloric acid and extraction with ether
gave, after removal of solvent 14.7 g (65Z) of II, bp. 80-5°/0.06 mm; IR
(neat) 1728 cm L (CO); 2260 (CN); pmr (8 CDCLs) 0.5-1.0 (m, 4, cyclopro-
pane-CH;), 1.1-1.7 (m, 1, cyclopropane CH), 3,38 (d, 1, C-H, J = 8 cps),
10.67 (s, 1, COzH).

Anal. Caled for Ce¢H,NO,: 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 II

(3 g, 0.024 mole) was cooled to 0°. The temperature was kept between 10-15
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 (114q) 1735 cm-1 (ester), 2245 (CN); pmr 0.4-0.9 (m, 4, cyclopropane CH;),
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1.32 (t, 4, CH,CHs, cyclopropane C-H), 3.27 (d, 1, C-H), 4.30 q, 2, CH,CH,).
_Anal. Calcd for CeH,,NO;: C, 62.72; H, 7.24; N, 9.14. Found: C, 62.75;

H, 7.37; N, 9.02.

Diethyl cyclopropanemalonate (III),-Dry hydrogen chloride was bubbled

through an ethanol solution (250 ml) of II (18 g., 0.14 mole) for 30 min.

The solution was then heated under reflux for 1 hr. and the ethanol was

removed under reduced pressure. Ether was added, the solid was filtered

and the dried (MgSO,) extract was concentrated to give 23 g. of crude III.

Distillation gave 13.1 g. (472) of pure III, bp. 125-130°/33 mm, 1it.? bp.

76-80°/3 mm,

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

acetonitrile (60 g., 0.74 mole), sodium ethoxide (148 g., 2.2 mole) and
diethyl carbonate (800 ml, ~4.4 mole) was heated to reflux (116°). The
volatiles (ethanol and diethyl carbonate) were collected until the tempera-
ture reached 127° (4350 ml). After an additional hour at reflux, the
reaction mixture was cooled, water was added. The reaction mixture was
extracted with ether to yield after evaporation, 100 g. of crude, solvent-
free material. Rapid distillation gave 50 g. of 25:75% mixture of V and
IVa, bp. range 112-123°/15 mm. Redistillation through a Vigreux column
gave IVa (20 g., 15%), bp. 110-113°/14 mm IR (liq) 1730 (:m-'1 (ester),
2245 (CN); pmr 0.5-0.8 (m, 4, cyclopropane CHy), 0.8-1.5 (m, 7, OCH,CH,,
CH,CHs, CH), 1.8-2.3 (m, 2, C-CH,CHs), 4.27 (q, 2 OCH,CHy); M.S. n/e (1%),
181(20), 166(24), 141(12), 136(16), 122(16), 108(91), 94(24), 81(32),
67(15), 53(20), 41(100).

_Anal. Calcd for C;oH;sNO3: C, 66.27; H, 8.34; N, 7.73. Found:
Cc, 66.12; H, 8.22; N, 7.61.

Authentic IVa was also prepared by the reaction of V 2 g., 0.013 male)

in DMP-toluene (1:4, 50 ml) with NaH (0.34 g., 0.014 mole) followed by
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alkylation with ethyl iodide (2.2 g., 0.014 mole). After being stirred
at room temperature for 1.5 hr., the reaction was quenched with water and
the mixture was extracted with Et;0. The dried (MgSO,) ethereal extract
was concentrated to give IVa (2.3 g., 982), identical with the material
prepared above.

a-Cyano—~a-ethyl cyclopropaneacetic acid (IVb).-A solution of IVa (2 g.,

0.011 mole), sodium hydroxide (5 ml of 25%) and ethanol (125 ml) was
refluxed for 9 hrs. The solvent was removed under reduced pressure, water
was added and the mixture extracted with ether. The aqueous phase was
acidified with 6N HC1 and extracted with ether. The dried (MgSO,) ether-
eal extract was concentrated and the crude acid (1.2 g., 71%Z) was distilled,
bp. 110°/0.75 mm; it crystallized on cooling, mp. 55-57°; IR (melt)

1720 o™t

, 1750 (CO,H), 2250 (CN), 3050-3600(0H); (CHCl,) 1718, 1755 (sh)
(COzH), 2250 (CN), 3100-3400, 3500(0OH); pmr 0.5~0.80 (m, 4, cyclopropane
CH;), 0.98-150 (m, 4, CH and CH,CH,), 1.90-2.30 (m, 2, CH,CH,), 10.82
(s, 1, CO;H); mass spectrum m/3 (1Z) 153(85), 138(100), 124(30), 113(56),
108(100), 81(70), 53(71).

Anal. Calcd for CeH,4NO2: C, 62,72; H, 7.24; N, 9.14, Found: C,
62.66; H, 7.14; N, 9.01.
Ethyl a-cyclopropane-a—ethylmalonate (VI).-Alkylation of III (5.0 g.,
0.025 mole) was carried out in a manner similar to the alkylation of V
described above using NaH (1.8 g., 0.038 mole), ethyl iodide (5.9 g.,
0.038 mole) and 100 ml of 1:4 DMF-toluene. The reaction mixture was
stirred at room temperature for two days and worked up as above.
Distillation of the residue gave VI in 652 yield: bp. 126-8°/18 mm; IR
1730 e }; pmr 0.28-0.63 (m, 4, cyclopropane CH,), 0.93 (t, 3, R-CHaCH,),
1.25 (t, 6, CO,(H,CH,), 1.6-2.2 (m, 3, R-CH,;CH,), cyclopropane CH), 4.18

(q, 4, COZCEQCHS) .
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Anal. Calcd for C,a H200.: C, 63.13; H, 8,83. Found: C, 62.95;

H, 8.85.
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Melting points were determined on a Thomas-Hoover melting point
apparatus and are uncorrected. The infrared spectra were obtained

on a Perkin-Elmer 137 and the pmr spectra were determined on a

Varian A-60 and a Perkin-Elmer R-12 using TMS as an internal standard.
The mass spectra were determined on a AEI-MS-902.
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