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The corresponding amino es te r s  and their  complexes with 7,7,8,8-tetracyanoquinodimethane 
were obtained by the condensation of the acid dichlorides of furan-2 ,5-dicarboxyl ic  acid and 
te t rahydrothiophene-2,5-dicarboxyl ic  acid with 8-hydroxy-  and 5 ,7-d ibromo-  8-hydroxyquin- 
olines. Almost  all of the compounds obtained have ant imicrobial  activity.  

In a continuation of our previous investigations [1], we have accomplished the synthesis of amino 
es te r s  of furan-2 ,5-dicarboxyl ic  acid and te t rahydrothiophene-2,5-dicarboxyl ic  acid and severa l  complexes 
of them with tetracyanoquinodimethane.  We have also studied the microbiological  proper t ies  of the c o m -  
pounds descr ibed in the present  communication and of those that we previously obtained in [1]. 

It is well-known that 8-hydroxyquinoline has antimicrobial  activity [2], the mechanism of which con-  
s is ts  in the formation of chelate complexes between it and the t race  elements (particularly cobalt ions [3]) 
that are  vitally n e c e s s a r y  for the bacter ia .  It was therefore  of interest  to ascer ta in  whether the activity is 
retained in amino es te r s  - d e r i v a t i v e s  of 8-hydroxyquinoline as well as of 5 ,7-dibromo-8-hydroxyquinol ine 
and heterocycl ic  dicarboxylic acids - and in the complexes obtained f rom them. The formation of c o m -  
plexes with metal  ions is probable for hydrochlor ides  V-VII and analogous salts  (XI and XII) with t e t r a -  
cyanoquinodimethane (TCQD) through the c losely  situated N - H  and C = O  groups and is apparently impos-  
sible for 1 ,1 ' - (3-oxapentamethylene)bis  (3-hydroxy-l-ethylpiperidinium) dibromide (XIII) and the TCQD salt 
(XIV) of 2- [ (2-bromoethoxy)ethyl] - l -methylpiper idine .  

The amino es te r s  were  synthesized in good yields by the reaction of the acid dichlorides of furan-  
2,5-dicarboxylic  acid and te t rahydrothiophene-2,5-dicarboxyl ic  acid (I, II) with 8-hydroxy-  and 5 ,7-d ibromo-  
8-hydroxyquinolines {I!I, IV) (see Table 1). 
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Tetrahydrothiophene derivat ives  give stable sal ts  V and VI, while the salts are  less stable in the case  
of furan der ivat ives .  Thus, when salt  VII is reflu~ed for 15-20 rain in alcohol or  acetone, it decomposes to 
form free base IX. In the react ion of IV with I, the react ion product is isolated immediately  as f ree base X 
ra the r  than salt  VIII. 

Complexes XI, XII, and XIV were obtained by an exchange react ion of the lithium salt  of t e t racyano-  
quinodimethane [4], respect ively ,  with hydrochlor ides  V and VII and a quaternary salt  - 1 - [2 - (2 -b romo-  
e thoxy)e thyl ] - l 'methylp iper id in ium bromide (XV). 

A charac te r i s t i c  absorption band at 1730-1760 cm -1, which cor responds  to the C = O group of the 
amino es ter ,  is observed in the IR spec t ra  of V-VII  and IX-XII, while the spec t ra  of complexes XI, XII, and 
XIV contain an absorption band at 2180-2190 cm -~, which cor responds  to the C ~ N group in salts with 
TCQD. 
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TABLE 1. 
bromo-8-quinolyloxycarbonyl)furans  and Tetrahydrothiophenes 
and Their  Oomplexes with Tetracyanoquinodimethane 

2,5-Bis (8-quinolyloxycarbonyl)- and 2,5-Bis (5,7-di- 

i i 

Comp. I mp, ~C Empirical formula 

225--227 a C 2 4 H I s N 2 0 4 S  �9 2ttCI 
I~.--198 D C2;It~4Br4N204S �9 2IIC1 
191--193 C C~4ItIcN2Os �9 211C[ �9 t12() 
218--220 d C2~IIj4N205 
230--232 ] C24II.~Br~N20.~ 
154--156 e C241-12oN2().;S �9 2CI2[-14Na �9 
169--171 e C241116N~()5 �9 tI20.2C~9tI4N~ �9 

Found, % 

C H N 

57,64,442 5,4 36,0 2.1 3,6 
57,84,0 5,7 
59,8 6,7 
39,3 22[ 3,5 

8] ,64 69,3 17,0 

Calc.,: % Yield, 
c ~ H N % 

57,44,05,5 [86 
36,6 19,01 3,6 88 
57,5 3,6 5,6 87 
70,2 3,4' 6,8 95 
39,7 1,4/ 3,8 88 
68,6 3,4 16,7'50 
68,7 ].Jl 116.7 I72 

V 
VI 

VII 
IX 
X 

XI 
XII 

a F r o m  isopropyl  alcohol, bF rom ethyl acetate.  CFrom ethanol. 
dF rom aqueous dimethylformamide,  e F r o m  acetoni tr i le .  

P re l imina ry  data f rom microbiological  investigations of V-VII and IX-XIV and of the previously 
synthesized 2,5-bis (1-methyl-3-piperidyloxycarbonyl)furan dihydrochloride [1 ], which were ca r r i ed  out on 
a se r ies  of test  bacter ia  in the department of microbiology of the Saratov Medical Institute, demonstrated 
the presence of selective and specific antimicrobial  action in all of the compounds except XIII. The prod-  
ucts of the condensation of 8-hydroxyquinoline withthiophan-2,5-dicarboxylic  acid (V and VI) have somewhat 
more  active antimicrobial  activity than the analogous derivat ives of furan-2,5-dicarboxyl ic  acid (VII and X). 
We have studied the antimicrobial  activity of anion radical  salts  based on tetracyanoquinodimethane (XI, 
XII, and XIV). Detailed data f rom the microbiological  investigations will be repor ted  in a future communica-  
tion. 

E X P E R I M E N T A L  

2,5-Bis (8-quinolyloxycarbonyl)tetrahydrothiophene Dthydrochloride (V). A solution of 2.6 g (12 
mmole) of II in 25 ml of absolute benzene was added to 3.48 g (24 mmole) of III in 25 ml of absolute benzene 
at room tempera ture .  The mixture was heated at 80 ~ for 2 h, and the resul t ing precipitate was removed by 
filtration and washed with benzene to give 4.31 g (87~ of V as a l ight-yellow powder with mp 225-227 ~ 
Compounds VI, VII, IX, and X (see Table 1) were s imi la r ly  obtained. 

Salt of 7,7,8,8-Tetracyanoquinodimethane and 2,5-Bis (8-quinolyloxycarbonyl)tetrahydrothiophene (X-I). 
A hot solution of 0.21 g (0.45 mmole) of V was added to a hot f i l tered solution of 0.1 g (0.5 mmole) of the 
lithium salt  of tetracyanoquinodimethane in 30 mI  of distil led water .  The black c rys ta l s  that formed were  
removed by filtration after  2 h and vacuum-dried over  P20~ to give 0.1 g (50%) of XI with nap 154-156 ~ (with 
sublimation). 

Compound XII (see Table 1) and the salt  (XIV) of TCQD with 1- [2- (2-bromoethoxy)ethyl] - l -methyl-  
piperidine [60%, mp 98-100 ~ (from acetonitrile)] were s imi lar ly  obtained. Found: N !5.6%. C22H25BrN50. 
Calculated: N 15.4%. 

1- [2-  (2-Bromoethoxy)ethyl]- l -methylpiper idinium Bromide (X-V). An 8.1-g (35 mmole) sample of 
fl ,fi ' -d ibromodiethyl  ether [5] in 10 ml of hexane was added to 7 g (70 mmole) of 1-methylpiperidine in 10 
ml of hexane, and the mixture was heated at 30 ~ for 18 h. The result ing co lor less  c rys ta l s  were removed 
by filtration to give 4.5 g (30%) of a product with rap 116-117 ~ {from acetone). Found: C 36.0; H 6.5; N 
4.7%. C10H21Br2NO. Calculated: C 36.3; H 6.4; N 4.2%. 

1 ,1 ' -  (3-Oxapentamethylene)bis (3-hydroxy-l-ethylpiperidinium) Dibromide (XIII). This compound was 
s imi lar ly  obtained after reaction for about a month. The yield of product with mp 190-192 ~ (from acetone) 
was 30%. Found: C 43.7; H 7.7; N 5.7%. CIsH38Br2N203. Calculated: C 44.0; H 7.8; N 5.7~ 
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