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Abstract - me synthesis and biological act ivi ty  of a series of novel 4,5-dlhydm-koxo- 

2-[(2-~-phenylcycl~pmpyl)amin~]-3-furancarboxylie acids and their  ethyl esters,  i s  

described. When tested i n  broth and agar di lut ion t e s t s ,  some of the t i t l e  com~unds 

exerted antimicmbial act ivi ty  against a number of gram-positive and gram-nee- 

t ive  bacteria, a s  well as antifungal act ivi ty  against dematophyte and yeast 

fungi. 

A number of 2-[(~-substituted)aminr,]Y,~ulydmJCoxo-~furan~boxylic acids (1) and t h e i r  es ters  

have been pmviously pmpared as intermediates i n  the synthesis of various naturally occurring fum- 
quinolines (1) o r  as pmduots of a hetemcyclization raaotion tha t  involved a cyclic C-0 - in- 

sertion of an isocyanate s y n w n  7. 

In  addition, the  synthesis of ethyl 2 - a t h o q 4 , ~ ~ ~ Y - o x o - 3 - f u r a n 0 ~ ~ 1 r y l a t e  (2)  uao described 

by Hulholland e t  al. as part of the preparation of te tmnio acid [ 2,4(3H,fJ1)-furandioneI ( k ) .  

In the present st*, we wish to report the synthesis and biological activity of a se r i es  of novel 

substituted 4,5-dihydro&oxo-2-[ ( ~ - ~ - p h e ~ ~ c y c l o p m p y l ) a n i n o l  - j - f w a n o ~ ~ t o q i c  acids and their 

ethyl es ters .  The pmparatlon of compounds 8 and 2 involved a base-catalyzed cyclocondensation of 

ethyl 4-chlomacetoacetate (-5) with an appmpriately substituted e - p h e n y l c y c l o p m p y l  isocyanate 

(6). The reaction most l ikely  pmoeeded thmugh the intemedlacy of the ketene N-acetal 2 and a 

c-0 -insertion into the ring 7, to give the desired ethyl 4,5dihydm+oxo-2-[(2-~-phenylcyc- 



1op~l)aninoI-Ffurancarbowlate (5). BBsic hydrolysis of the l a t t e r  pmvided the oomsponding 

f ree  acid 2. Expsure of compound 2 to aqueous w l u t i m  of sodium carbonate led to the preparation 

of the sodium s a l t  10 (Scheme I ) .  

COOH 
r .  Na,CO, 

R R 

When tested fo r  biological activity, the unsukt i tuted analogs & ( R  H) and '& (R H) demonstrated 

antlmiombial and antifungal act lvi t les .  lhus, in  b t h  and agar dilution tes ts ,  compounds & and 
'& exerted 3 antimicmbial act ivi ty  against a variety of --positive and gram-negative bsc- 

t e r i a  (Table I ) ,  as well as antifungal act lvl ty  against Candida albicans and two de-tophytes, 

Trichophyton mentagm&tes and Miomepo-audoulni (Table 2). 
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Table 1. In  vi tm Antbicmbial  Activity of 4 , 5 - D y I y ~ x 0 - 2 - ~ ~ 2 - ~ - ~ h e n y l c y c l o p r o p y l ) ~ i n ~ l -  - -- 
>furan-bwlio Acids and Ethyl Esters 

Bmth and Agar Dilution Tests 

(minimal inhibitory ooncentration, +9/ml) 

Streptococcus Neisseria Haemo~hilus Clostr idim 

Corn@ pneumoniae DYoaenes gonorrho- influenme vulgaris hystolyticum 

a broth di lut ion test; agar dilution t es t .  

Table 2. In  vitm Antifungal Activity of 4,5-DyIydm-4-oxo-2-[ (2-e-~heny1cyclopropyl)minol-  - -- 
3-furancarbxflio Acids and Ethyl Esters 

Bmth and Agar Dilution Tests 

(minimal inhibitory concentration, s g h )  

Compd hiehophyton mentaprophytes Hicmapo- Candida albicans 

a 
agar dilution t e s t ;  m t h  dilution tes t .  

l lslt ing ~ o i n t e  were determined on a Thomas-Hoover capillary melting point apparatus and arr, uncor- 
1 meted. me IR speotra were obtained on a Niwle t  m-1 FT spectmmeter as KBr discs. The H-NHR 

spectra were taken on a Varian PI-j6M (60 WE) spectmmeter using tetramethylsilane (M=@s~) as an 

i n t d  stan-. A l l  spectra were consistent with the assimed shctures. 

~ t h y i  4, ~ ~ ~ & o x o - 2 - [ ( 2 - = p h ~ l ~ ~ ~ l 0 ~ ~ ~ ~ 1 ) & 0 1 - ~ f ~ ~ b w l  (&a FS H) 
Under a nitmpen atmosphere, triethylamlne (4.5 ml) uas added dmpvlse over 15 min t o  a well-stirred 

solution of trans-phenylcyclopmpyl isocyavate (5.45 g) and ethyl 4-ehlomaoetoacetate (4.50 g, 

27.34 nnol) In petml- ether-ethyl acetate (10ii). a t  510'~ (ice-water tath).  hulng the addition 

a heavy precipitate formed. Ths reaction mixture xas stirred a t  0-PC for  1 h, and the precipitate 

was f i l ter& off under &wed pressare. The resldual solid uss stirred f o r  1 h in  pe tmlem 

ether,  then f i l t e red  off and s t M  with 1 3 hydrochloric acid fo r  1 h. me resulting cake w a s  



rinsed with water and then sucked dry on the f i l t e r .  Recrystalli#ation fmm 2-pmpanol supplied 

5 . 9  g of the t i t l e  compound as white crystalline pmduet melting a t  140-142'~. &@. C a l d  f o r  

C 1 6 H 1 p 4 :  C,  66.891 H ,  5.961 N, 4.88. Founds C,  67.081 H,  6.12; N, 4.95. 

Ethyl 4 ,~Dihydm40xo-Z41 2 - ~ - ~ l c c h l o m ~ h e q y l ) ~ y ~ 1 0 p m ~ l a t e  (@r 

R= C1-4) 

The t i t l e  derivative w a s  prepared by a pmcedvre shilar to that described f o r  the synthesis of corn- 

pound &, mp 146-6-1~~~ (2-pmpanol). &&. C a l d  for  C16H16CJN04~ C,  59.77; H. 5.011 C1 ,  11.021 

N. 4.35. Foundr C. 59.781 H. 5.12: C 1 .  11.38; N ,  4.17. 

Ethyl 4,5~ihydm4oxo-2-{[2-~-~iCmethyl~henyl)cy~1~pmpyll&ol-3furanoarbo~late (&I 

FF M -4) 
3 

Compound & w a s  obtained by a pmcedure similar to  that  described for  the mynthesis of derivative &. 
It was hydmlyeed to the corresponding free acid % without fvrther purification. 

4 , s D i h y b m 4 0 ~ 0 - 2 -  [ (2-~-Phenylcyclopmpyl)amin~l-~furan~bowli Acid ( s l  FF H) 

~ t h y l  4 . 5 d ~ d m Y - o m - 2 -  [ (2-~-phewlcyclopmw1)am~ol-~furancarboxylat (&) (15.50 g, 

Yf mol)  was added to  a solution of sodium arbonate (11.45 g, 108 mol )  in  170 m l  of a t e r .  

Then, steam w a s  passed thm* the reaction mixture for 2 hours. After refluxing for an additional 

60 min, the reaction mixture a s  cooled to 5-10'~ and f i l t e red  in order to -ve some solid 

impurities. Acidification to  pH 1 with concentrated hydmchlorie acid precipitated the free acid 

s. The l a t t e r  xas reorystallised fmm ethanol to  glve 7.15 g of pure pmduct, melting a t  

15515?o~. &I&. Calcd for  C14H1p48 C. 64.89; H. 5.05, N,  5.40. Faundr C. 64.63; H,  4.981 N ,  5.33. 

4,5-Dihydm&oxo-24[ 2 - ~ - ~ i C c h l o m p h e n y l ) ~ y ~ 1 ~ ~ m ~ y l l a m i n 0 ] - 3 f ~ a r b o w l i c  Acid (st FF C1-4) 

The t i t l e  derivative w a s  prepared by a pmcedure similar to  that described for  the synthesis of corn- 

pound s, mp 1 7 3  175'~ (ethanol). =. Calcd f o r  C14H12ClN04r C. 57.251 H. 4.121 C 1 ,  12.071 N ,  4.77. 

Foundi C. 57.41 H, 4.261 C1. 12.071 N, 4.75. 

4.5-Dlhydm-~oxo-2-il2-~-(4methyl~henyl)~~~10~m~yl]amlnol-3furancarb3wlio Aoid (&i 

R= M -4) 
3 

Compound - obtained by a pmcedvre similar to  that  described for  the preparation of derivative 

s, mp 155157'~. $I&. Calcd f o r  C i , j 4 i p , + ~  C,  65.931 H, 5.53; N, 5.13. Found, C, 66.081 H, 5.60; 

N, 5.05. 

4 . 5 D i h y d m 4 o ~ o - 2 - [ ( 2 - ~ - ~ e n y 1 c y c l o ~ l l - 3 f w l i c  Acid Sodium Sa l t  (el R H) 

The acid s (5.05 6, 19.5 nmol) was neutraliaed *Ith d i m  carbonate (2.56 g, W.2 -1) in  150 ml 

of water. me solution xas -ed to  50%. then f i l t e red  and concentrated to 50 ml under reduced 

presmxce. The addition of a small anount of ethanol caused a rapid crystallisation of the d i m  

salt &. Recrystallination from ra te r  pmvided 4.66 g of pure sodium salt as the monohydrate. 

Anal. Calcd for  CI4Hl4NOfa~ C,  56.191 H, 4.721 N, 4.681 Na, 7.68. Founds C ,  56.42; H,  4.761 A,  4.741 - 
Na. 7 . s .  

1. S. Prabhakar, B. R. Pal, and Y. N. Ramschandran, Indian J. Chen., 1971, 9, 191. 

2. T. R. Covindachari, S. Prabhakar. V .  N .  Ramschandran, and B. R. Pai, Indian J. Chem.. 1971, 2, 1031. 

3. I. nester and M. Ionescu, Phytochmiatq. 1971. l0, 2205. 

4. V. N. Ramachandran, B. R. Pal, N .  Somasundaram, and C.  S. Sr&athan, Indian J. hem., 1973, ll, 

1088. 

5. H .  J. Cais and J. Hafner. Hetemcycles, 1976, 2, 1921. 

6. T. Yaelma and K. Hunallata. A@=. Biol. Chem., 1980, %. 235. 

7. 1. Capuano and Y. Fischer, Chern. Ber., 1976, 2. 212. 

8. T. P. C .  Hulholland, R. Foster, and D. B. Haydock, J. Cham. Soc., Perkin Trans. 1, 1972, 1225. 

Received, 21st J u l y ,  1986 


