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»
Vassil 3%, Georgiev , Robert A. Mack, and C. Richard Kinsolving

Department of Organic Chemistry, Pennwalt Corporatlon,
Pharmaceutical Division, Rochester, New York 14623, U.5.A,

Abstract - The synthesis and blologlcal activity of a series of novel 4,%5-dihydro-4-oxo-
2-( (2-trans-phenylcyclopropyl Janino] -3-furancarboxylic acids and thelr ethyl esters, is
described, When tested ln broth and agar dilutlon tests, some of the title compounds
exerted in vitre antimicrobial actlvity against a number of gram-positlve and gram-nega-
tive vacteria, as well as in vitro antifungal activity against dermatophyte and yeast
fungi.

A number of 2-[(N-substituted)amino ]-%,5-dihydro-i-oxo-3-furancartoxylic acids {1) and their esters
have been previocusly prepared as intermediates in the synthesls of variocus naturally cccurring furo-
quinolines (2) 1- , or as products of a heterocyclization reaction that involved a cyeclic C-0 - in-
sertlon of an isocyanate synthon 7.
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In addition, the synthesis of ethyl 2-ethoxy-4,5-dihydro-4—oxo-3-furancarboxylate (3} was described
by Mulholland et al, 8 as part of the preparation of tetronic acid [ 2,4(3H,H)-furandione] (4).
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In the present study, we wish to report the synthesis and blological activity of a series of novel
substituted &,5-dihydro—t-oxo-2-[ (2-trans-phenylcyclopropyl}amino] -3-furancarboxylic aclds and thetir
ethyl esters. The preparaticn of compounds § and 9 Involved a base-catalyzed cyclocondensation of
ethyl 4-chlorvacetoacetate (5} with an appropriately substituted trans-phenyleyelopropyl isocyanate
(). The reaction most likely procesded through the intermediacy of the ketene N-acetal 7 and a

C-0 -insertion into the ring /, to give the desired sthyl Y, 5-dihydro-H-oxo-2- {2-trans-phenyleyc-
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lopropyl)amino J-3-furancarboxylate (8). Basic hydrolysis of the latter provided the correspending

free acid 9., Exposure of compound 9 to aquecus solution of sodium carbonate led to the preparation
of the sodium salt 10 (Scheme 1).
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When tested for biclogical activity, the unsubstituted analogs 8a (R= H) and 9a (R= H) demonstrated
antimicrobial and antifungal activitles, Thus, in broth and agar dilution tests, compounds Ba and
Ja exerted in vitro antimicrobial activlty against a variety of gmm—positive and gram-negative bac-

teria (Table 1), as well as antifungal activity against Candida albicans and two dermatophytes,
Trichophyton mentagrophytes and Microsporum audouini {Table 2).
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Table 1. In vitze Antimicrobial Activity of 4, 5-Dihydro-li—oxo=-2- (2-trans-Mlcyclopmpyl)amino]~
J-furancarboxylic Acids and Ethyl Esiers

Broth and Agar Dllution Tests
(minimal inhibitory concemtration, ug/ml}

Streptococcous Neisseria Haemophilus Proteus Clostridium
Compd pneumcniae  pycgenes gonorrhoeae influenzae vulgaris hystolyticun

Ba  318.0*° 318,02 31,8° 318.0 P - 159.0 #
9  69.0 % 60,0 #® 46,0 P 230.0 % 690.0 ° -
460,0 ° 69.0 °

% twoth dilution test; v agar dilution test.

Table 2. In vitro Antifungal Activity of 4,5-Dihydro-4-oxo-2-[ (2-trans-phenyleyclopropyl jaming] -
J-furancarboxylic Acids and Ethyl Esters

Broth and Agar Dilutlon Tests
(ninimal inhibitory concentration, ug/ml)

Compd Trichophyton mentagrophytes Microsporum audcuini Candida alblcans

Ba 49,8 * 47.8 @ 478,0 3P
9a - 230.0 * 690.0 °
460,0

3 ggar dilution test; ° broth dilution test.

EXPERIMENTAL

Melting points were determined on a Thomas-Hoover capillary melting polnt apparatus and are uncor-
rected, The IR spectra were obtalned on a Nicolet MI-1 FT spectrometer as XBr discs. The 1H-N}m
spectra were taken on a Varian EM-360A4 (60 MHz) spectrometer using tetramethylsllane (MeuSi) as an
internal standand, All spectra were conslistent with the assigned structures.

Ethyl 4, 5-Dihydro-k-oxo-2-[{2-trans-phenyleyclopropyl)aminel-3-furancarboxylate (8a: R= H)

Undsr a nitrogen atmosphere, triethylamine (4,5 ml} was added dropwise over 15 min to & well-stirred
solution of trans-phenylcyclopropyl isocyanate (5.45 g} and ethyl 4-chloxoacetoacetate (4.50 g,
27.3% mmol) in petroleun ether-ethyl acetate (1011), at 510°C (ice-water vath). During the additien
a heavy precipitate formed. The reaction mixture was stirred at 0-5°C for L h, and the precipitate
was flltered off under reduced pressure, The resldual solid was stirred for 1 h in petroleum

ether, then filtered off and stirred wilth 1 N hydrochloric acid for 1 h, The resulting cake was
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rinsed with water and then sucked dry on the filter. Recrystaliigation frem 2-propancl supplied

5.5 g of the title compound as white crystalline product melting at 140-142%, Anal, Caled for
016H17N04= o, 66,89; H, 5.96; N, 4,88. Found: C, 67.08; H, 6.12; N, &4.95.

Ethyl 4, 5-Dihydro-4-oxo-2-{[ 2-trans-(4#-chlorophenyl)eyclopropyl Jamino}-3-furancarboxylate (8bs

R= C1-4)

The title derivative was prepared by a precedure similar to that described for the synthesis of com-
pound 8a, mp 146-148°C (2-propanel}. Anal. Caled for CigHygCINOL Cy 59,775 H, 5.01; €1, 11,02

N, #.35. Found: C, 59.78; H, s5.12; 01, 11.38; N, 4.17.

Ethyl 4, 5-Dihydro-4-oxo-2-{ [ 2-trans-{4-methylphenyljcyclopropyl]amine }-3-furancarboxylate {8ci

R= cH3-1+)

Compound 8c was obtained by a procedure similar to that described for the synthesis of derlvative 8a,
It was hydrolyzed to the corresponding free acid Gc without further purificatien.

4, 5-Dihydro-4-0xo-2- [ { 2-trans-phenylcyclopropyl)amino]-3~furancarboxylic Acid (9a: B= H)

Ethyl %,5-dihydro-4-oxe-2- [ (2-irans-phenylcyclopropyl)amine]~3-furancarboxylate (8a) (15.50 g,

5% mmol)} was added to a solution of sodlum carbonate (11.45 g, 108 mmel) in 170 ml of water.

Then, steam was passed through the reaction mixture for 2 hours, After yefluxing for an additional
60 min, the reaction mixture was cooled to 5-10°C and filtered in order to remove some solid
impurities, Acidification to pH 1 with concentrated hydrochloric acid precipitated the free acid

9a, The latter was recrystalliized from ethancl to give 7.15 g of pure product, melting at

1551570, Anal. Caled for C1u“13“°u' ¢, 64.89; H, 5.05; N, 5,40, Found: C, 64.63; H, 4.98; N, 5.33.
4, 5-Dihydro-l-oxe-2- [ 2-trans-{4-chlorophenyl)cyclopropyl] amino }-3-furancarboxylic Acid (9b: B= C1-k)
The title derivative was prepared by a procedure similar to that described for the synthesis of com-
pound 9a, mp 173-175°C (ethancl), Anal. Caled for Cy H, CINO,: C, 57.25; H, 4,123 c1, 12.07) N, 4.77.
Found: €, 57.03; H, 4.26; Cl, 12.07; N, 4.75.

&+, 5-Dihydro-lt-oxo~2-({{ 2-trans-{4-methylphenyl)eyclopropyl] amino }-3-furancarboxylic Acid (9g:

R= cnj-u)

Compound 9¢ was obtained by a procedure similar to that described for the preparation of derivative
9a, mp 155-157°C. Anal, Calcd for Gy fly MOys C, 65.931 Hy 5.531 Ny 5.13. Found: C, 66.08) H, 5.60;
N, 5.05.

4, 5-Dihydro—#-ox0-2-[ ( 2-trans-phenylcyclopropyl)amine]-3-furancarboxylic Acid Sodium Salt (10a: R= H)
The acid 9a (5.05 g, 19.5 mmel) was neutralized with sodium carbonate (2.56 g, 24,2 mmol) in 150 ml
of water, The solution was warmed to 50°C, then filtered and concentrated to 50 ml under reduced
pressure, The addition of a small amount of ethanol caused a rapid crystallization of the sodium
salt 10a, Recrystalllzatlon from water provided 4.66 g of pure sodium salt as the monohydrate.

Anal, Caled for cmHmNOSNaa C, 56.19; H, 4,723 N, 4.68y Na, 7,68, Found: C, 56.42; H, 4#.76; N, 4.7
Na, 7.738.
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