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The dithienyl analog (I) of cinchophen was obtained by condensation of isat in  with 5 -ace ty l -  
2 .2 ' -d i th ienvl  in alkal ine media .  The ni t ra t ion of I with cupric  ni t ra te  in acet ic  anhydride 
gave 5 - (4 -ea rboxy-2 -qu ino ly l ) -5 ' -n i t ro  and 5 - (4 - ca rboxy -2 -qu ino ly l ) -3 ' -  n i t r o -2 , 2 ' - d i t h i -  
enyls,  the; s t ruc tu re s  of which were  es tab l i shed  by a l te rna t ive  synthes is .  

Cinchophen [2] and some repor t ed  de r iva t ives  of cinchoninic acid [3] have ant ibac ter ia l  act ivi ty.  We 
have synthes ized the dithienyl analog (I) of cinchophen by a known method [4] by the condensation of isat in 
with 5 -aee ty l -2 ,2 ' -d i th ieny l .  Two mononit ro  compounds were  obtained by ni t ra t ion of I with cupr ic  n i t ra te  
in acet ic  anhydride [5]: 

COOH COOH C00%1t 5 

Cu(N03) 2 '3 H20 C2HsOH 
(CH3COLO NO2 [H]+ NO2 

"N" \S / ~ S  / 

I III, IV V, VI 

To prove  the s t ruc tu re s ,  we c a r r i e d  out the a l te rna t ive  p repa ra t ion  of these  ni t ro compounds via  the Doeb- 
n e r - M i l l e r  synthes is  f rom the previous ly  descr ibed  [1] 5 - f o r m y l - 5 ' - n i t r o -  (VII) and 5 - f o x m y l - 3 ' : n i t r o -  
2,2'  -di thienyls  (VIII): 

/g~Jacial CH3CO0 it ~ Ill,IV - -  V,VI 
co.c..2so, J 

VII,VIII IX, X 

The absence  of a depress ion  of the mel t ing points of mix tu re s  of s amples  of the nitro compounds ob- 
tained by di rec t  n i t ra t ion and by a l te rna t ive  synthes is  and the identical  c h a r a c t e r  of the IR spec t r a  make it 
poss ib le  to ass ign  the 5 - (4 -ca rboxy-2 -qu ino ly l ) -5 ' - n i t ro -2 ,2 ' - d i t h i eny l  and 5 - (4 - ca rboxy -2 -qu ino ly l ) -3 ' -  
n i t ro -2 ,2 ' -d i th ieny l  s t r uc tu r e s  to III and IV, r e spec t ive ly .  Two mononi t ro  compounds,  which have s t r u c -  
tu res  V and VI, were  obtained by ni trat ion of the ethyl e s t e r  (II) of I with cupr ic  ni t ra te  in acet ic  anhydride.  

Thus the same  regu la r i ty  of the or ientat ion in the 5-subst i tu ted  2 ,2 ' -di th ienyl  molecule  that  was  p r e -  
viously t r aced  [6-8] is observed  in the ni t rat ion of I and II. 

The decarboxylat ion of III and IV in quinoline in the p resence  of copper  powder gave 5-(2-quinolyl)-  
5 ' - n i t ro -2 ,2 ' -d i t h i eny l  (XI) and 5 - (2 -qu ino iy l ) -3 ' -n i t ro -2 ,2 ' -d i th ieny l  (XII). N-Substi tuted amides  XIII-XXIV 
(see Table 1) we re  obtained by the reac t ion  of the acid chlor ides  of acids I, III ,  and IV with a roma t i c  a m i n e s  

*See [1] for  communicat ion  III.  
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TABLE 1 

(QON ItC61t4R 

i ! ]  .I II II I ~ ; x  
%-.S - N ~ s ~ s  >' 

C o r n  - 

pound 

XIII 
XIV 
XV 

XVI 
XVII 

XVIII 
XIX 
XX 

XXI 
XXll 

XXlII 
XXIV 

H 
H 
H 
H 
3'-NQ 
3'-,NO2 
3'-,NO= 
3'-NO2 
5'-NO2 
5'-NO~ 
5'-NO2 
5'-NO~ 

H 
p-CHa 
m-CHa 
o-CHa 
H 
p-CHa 
m-CHa 
o-ella 
H 
p-CHa 
m - C H a  
o-CHa 

ivlp, 
~ 

309--310 
261--262 
258--259 
236--237 
323 324 

313 
310 

267--268 
293--294 
298--299 
282--283 

304 

Empirical 
formula 

C24H16N2OS2 
C2sH~sN2OS2 
C25H~sN2OS2 
C2sH~sN2OS2 
C24H15NaOaSz 
C25HIrNaOaS2 
CzsHlTNaOaS2 
C=.sH17NaOaS= 
C24HIs'NaOaS= 
C26HIr,NaOaS2 
C~HITNaOaS2 
C25HIzNaOaS2 

Found, ~c 

C H S C H s 

70,0 4,1 16,01 69,91 3,9 15,51 
71,0~ 4,0 15,3] 70,4 4,2i 15,0 
70,4!4,5 15,0170,4'4,2 5,0; 
69,91 4,2 15,41 70,4 4,2 15,01 
62,9 3,7 13,6 63,0 3,3 14,0 
63,4 3,9 13,3 68,7, 3,6 13,61 
63,413,8 13,8' 63,7 3,6j 13,6[ 
63,6 3,5 13,2 63,7 3,61 13,6 I 
62,913,2 13,9163,0' 3,3 ~ 14,0 I 
63,2 3,4 13,4163,7i 36 13,61 

13,7 63,7 3'6 ~ 13,6 
63,963,93,93,613,263,7316, 13,6] 

Calc.0 % ~v. 

�9 

84 
69 
76 
40 
49 
77 
51 
43 
87 
75 
80 
48 

* Compounds XIII-XVI were recrystallized from dimethylformamide- 

water, while XVII-XXIV were recrystallized from alcohol-acetone. 

Microbiological tests Of the synthesized compounds in vitro demonstrated that I and Ill have a cer- 

tain antimicrobial activity with respect to Staphylococcus aureus and Bacillus mesentericus. The other 

compounds did not display antimicrobial activity with respect to St_z .. aureus, Bac. mesentericus, E. coli, 

S. typti, Sh. flexneri, Sh. sonnei, and Bac. pyocyaneum. The antimicrobial properties of the preparations 

were studied by T. B. Ryskina using standard preparation concentrations of 400 #g/ml. 

EXPERIMENTAL 

5-(4-Carbethoxy-2-qufnolyl)-2,2'-dithienyl (II). Concentrated HzSO 4 (3.4 ml) was added with cooling 

and stirring to 0.85 g (2.5 mmole) of I [4] in 26 ml of absolute alcohol, and the mixture ;teas heated on a 

boiling-water bath for 6.5 h and neutralized with 10% Na2CO 3. The precipitate was removed by filtration, 
washed with water, and dried to give 0.78 g (85%) of a product with mp 95-97 ~ (from alcohol-acetone). IR 

spectrum: 1736 cm -I (carbethoxy group). Found: C 65.5;H 4.0; S 17.5%. C20HIsNO2Sz . Calculated: C 
65.7; H 4.1; S 17.8%. 

Nitration of 5-(4-Carboxy-2-quinolyl)-2,2'-dithienyl. A filtered (to remove copper salts) solution of 

diacetylorthonitric acid, obtained from 1.95 g (0.085 mole) of Cu(NOa)2"3H20 and I0 ml of acetic anhydride, 

was added dropwise with stirring and cooling to 5 ~ to 3.37 g(0.01 mole) of I in 85 ml of acetic anhydride, and 

the mixture was held at 8 ~ for 2 h and then at room temperature for 2 h. The crystalline precipitate was 

removed by filtration, washed with water, and dried to give 2.47 g (65%) of III with mp 278-279 ~ (from di- 

oxane). Found: C 56.3; H 2.4; S 16.4%. CIsHI0N204S 2. Calculated: C 56.5; H 2.6; S 16.8%. The filtrate was 

poured into ice water, and the precipitate that formed after hydrolysis of the acetic anhydride was removed 

by filtration, washed with water, and dried to give 0.9 g (24%) of IV with mp 249.5-251 ~ (from acetic acid). 

Found: C 56.3; H 2.5; S 16.6%. C18HIoN204S 2. Calculated: C 56.5; H 2.6; S 16.8%. 

Anil of 5-Formyl-5'-nitro-2,2'-dithienyl (IX). A 0.46-g (0.005 mole) sample of freshly distilled ani- 
line was added to a solution of 1.2 g (0.005 mole) of 5-formyl-5'-nitro-2,2'-dithienyl in 200 ml of ethanol, 

and the mixture was refluxed for 3 h on a water bath. The precipitate was removed by filtration, washed 
with alcohol, and dried to give 1 g (61%) of a product with mp 153-154 ~ (from alcohol). Found: S 26.5%. 

CIsHi0N203S2. Calculated: S26.8%. 

The anil of 5-formyl-3'-nitro-2,2'-dithienyl (X) [1.23 g (74%) ] was similarly obtained and had mp 161- 

162 ~ (from alcohol). Found: S 26.4%. Ci5HIoN203S 2. Calculated: S 26.8%. 

5-(4-Carboxy-2-quinolyl)-5'-nitro-2,2'-ditMenyl (III). A 0.3-g (4 mmole) sample of pyruvie acid was 

added dropwise with cooling to a solution of 1 g (3.1 mmole) of IX in 35 ml of glacial acetic acid, three drops 
of concentrated H2SO 4 were added, and the mixture was heated on a boiling-water bath for 1 h, cooled, and 

diluted with water. The precipitate was removed by filtration and dissolved in ammonium hydroxide. The 
ammonium hydroxide solution was neutralized with 10% hydrochloric acid solution, and the precipitate was 

removed by filtration, washed with water, and dried to give 0.2 g (16%/0) of a product with mp 278 ~ (from di- 
o x a n e ) .  
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5-(4-Carboxy-2-quinoly l ) -3 ' -n i t ro-2 ,2 ' -d i th ienyl  (IV), 0.23 g (19%),with mp 249 ~ (from glacial acetic 
acid) was s imilar ly  obtained. 

5 - (4-Carbe thoxy-2-quinoly l ) -5 ' -n i t ro-2 ,2 ' -d i th ienyl  (V). A 0.2-g (0.49 mmole) sample of IlI was es -  
ter if ied by a method s imi lar  to that used to synthesize es te r  II to give 0.16 g (8070) of a product with rap 
187 ~ {from benzene). IRspec t rum,  cm-l :  1734 (carbethoxy group), 1565, 1347 (nitro group). Found: C 58.6; 
H 3.3; S 15.270. C20Hi4N204S2. Calculated: C 58.8; H 3.5; S 15.670. 

Es te r  VI [0.15 g (7570)] with mp 159-160 ~ (from alcohol) was s imi lar ly  obtained. IR spectrum, cm-~:  
1732 (carbethoxy group), 1567, 1352 (nitro group). Found: C 58.5; H 3.3; S 15.570. C20HI4N204S 2. Calculated: 
C 58.8; H 3.5; S 15.670. 

5- (2-Quinolyl ) -5 ' -n i t ro-2 ,2 ' -d i th ienyl  (XI). A 2-g sample of copper powder was added to 1.91 g (0.005 
mole) of V in 3 ml of quinoline, and the mixture was heated at 180 ~ for 1.5 h and cooled. Hydrochloric  acid 
(1070) was added, and the precipitate was removed by filtration, washed with 1070 NaOH solution and water,  
and dried to give 1.1 g (6570) of a product with mp 225 ~ {from a lcohol -ace tone) .  Found. S 18.7%. C17HI0N202S2 . 
Calculated: S 18.870. 

5- (2-Quinolyl ) -3 ' -n i t ro-2 ,2 ' -d i th ieny]  (XII)[0.98 g (5870)] with mp 166-167 ~ (from a lcohol -ace tone)  
was s imi lar ly  obtained. Found: S 18.770. Ct7H10N202S 2. Calculated: S 18.870. 

N-Arylamides XIII-XXIV (see Table 1). An 8-ml sample of SOC12 was added to a suspension of 0.005 
mole of I, III, and IV in dry benzene, and the mixture was refluxed on a water bath for 1 h. The excess 
SOC12 was removed by distillation, the dry residue was washed with benzene, and 50 ml of benzene and a 
sotutionof 0.012 mole of the appropriate amine in 5 ml of benzene were added to it. The mixture was refluxed 
on a water  bath for 1 h, and the solid was removed by filtration, washed with water,  and dried. 

The IR spect ra  of KBr pellets of the compounds were measured  by V. I. Pavskii with an IKS-14 spec-  
t rophotometer .  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
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