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The ni t ra t ion of 3 - e t h o x y c a r b o n y l - 4 - h y d r o x y - 2 - m e t h y l -  and 4 - c h l o r o - 3 - e t h o x y c a r b o n y l - 2 -  
methyl thiophenes  has  given the co r respond ing  5-n i t ro  de r iva t ives  of thiophene.  The 4 - c h l o r o -  
3 -e thoxycarbony l -2 -methy l th iophene  was synthes ized  by the decarboxyla t ion  of 3 - c h l o r o - 4 -  
e thoxyca rbony l -5 -me thy l th iophene -2 -ca rboxy l i c  acid, which is fo rmed  by the oxidation of 3-  
chlor  o -4 -e  thoxyc a rbony l -5 -me thy l th iophene -2 -c  a rba ldehyde .  

The action on 3 -e thoxyca rbony l -4 -hydroxy-2 -me thy l th iophene  (I) of concent ra ted  ni t r ic  acid in con-  
cen t ra t ed  sulfur ic  acid under  the conditions for  the ni t rat ion of 2 -e thoxycarbonyl -3-hydroxyth iophene  leads 
to the fo rmat ion  of r e s i n s .  We have obtained 3 - e thoxyca rbony l -4 -hyd roxy -2 -me thy l -5 -n i t r o th iophene  (II) 
by the n i t r a t i o n o f  (I) with acetyl  n i t ra te  in acet ic  anhydride at a t e m p e r a t u r e  of -30  to -40~ 

4 -Ch lo ro -3 -e thoxyca rbony l -2 -me thy l th iophene  (III) and i ts  5-n i t ro  der iva t ive  (IV) a re  of definite in-  
t e r e s t ,  beIng key compounds in the synthes is  of var ious  thiophene de r iva t ives .  

The t r e a t m e n t  of (I) with the V i l s m e i e r  reagent  leads not only to the introduction of an aldehyde group 
into the molecule  of (I) but also to the r e p l a c e m e n t  of the hydroxy group by chlor ine [3]. The 3 - c h l o r o - 4 -  
e thoxyca rbony l -5 -me thy l th iophene -2 -ca rba ldehyde  (V) obtained in this way was oxidized with sodium hypo-  
b r o m i t e  to 3 - c h l o r o - 4 - e t h o x y c a r b o n y l - 5 - m e t h y l t h i o p h e n e - 2 - c a r b o x y l i c  acid (VI). The action of m e r c u r i c  
aceta te  on (VD fo rm ed  an a c e t o x y m e r c u r y  der iva t ive  which was conver ted  by  boiling with dilute hydro -  
chlor ic  acid into (HI). The ni t ra t ion of (HI) with fuming ni t r ic  acid (d 1.5) in acet ic  anhydride at  -5~ gave 
the chloroni t re th iophene (IV). We found no r e p l a c e m e n t  of the fo rmyl  and ca rboxy  groups  by a ni t ro  group 
in the action of ni t r ic  acid on (V) and (VI). At tempts  to synthesize  the chloro  de r iva t ives  (II) and (IV) by 
boiling the hydroxythiophenes (I) and (II) with phosphorus  oxychloride,  phosphorus  pentachlor ide ,  a mixture  
of them, or  thionyl chlor ide were  a lso  unsuccess fu l .  

R2OOC~--~ R' 
C H a t ~ S  / ~R 

I R=H. RI=OH, R:=C..H~, II l?=NO. IO=Olt, R-~=C_,H~. IIl  R=I-I, RI=CI. R--C:H~ IV R=NO2, 
RI=CI, Rc=C_,H~, V R=CIIO, RI=CI, R-=C:tI:, VI R~COOH, RI=C1, R-~C.,II~, VII R. R-'~I-], 
IU-CJ 

The action of ethanolic  caus t ic  soda on (III) led to 4 - c h l o r o - 2 - m e t h y l t h i o p h e n e - 3 - c a r b o x y l i c  acid (VII). 

The introduction of the n i t ro  group into the subs t i tuen t - f ree  ~ posit ion of the thiophenes (I) and (III) 
is conf i rmed  by the d i sappearance  f r o m  the IR s p e c t r a  of the absorpt ion band at 3120 c m  -1 that  is c h a r a c -  
t e r i s t i c  of the v ibra t ions  of the ~ - C H  group and the appearance  of two absorpt ion bands in the 1320- and 
1550-cm -1 reg ions  (u NO2). 

* F o r  Communica t ion  IV, see [1]. 
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E X P E  R I M E  N T A L  

The IR s p e c t r a  of the subs tances  obtained were  taken in paraf f in  oil on a UR-10 s p e c t r o m e t e r .  

3 -E thoxyca rbony l -4 -hydroxy-2 -me thy l -5 -n i t ro th iophene  (II). At a t e m p e r a t u r e  of -30  to -40~ with 
s t i r r ing ,  11 ml  (0.26 mole) of ni t r ic  acid (d 1.5) in 30 ml  of acet ic  anhydride was added to 10 g (0.053 mole) 
of (I) in 100 ml of acet ic  anhydride.  The reac t ion  mix ture  was s t i r r e d  a t  the s ame  t e m p e r a t u r e  for 30 min 
and was then poured onto ice.  The prec ip i ta te  was sepa ra t ed  off, washed on the f i l ter  with wate r ,  and r e -  
c rys t a l l i zed .  The yield of (H) was 7.4 g (59~c), mp 102-103~ (from methanol) .  Found, ~ .  C 41.5; H 4.2; 
N 6.0; S 14.0. CsHgNOsS. Caleulated,~c: C 41.5; H 3.9; N 6.1; S 13.9. 

3 - -Chloro-4-e thoxycarbonyl -5 -methy l th iophene-2-ca rba ldehyde  (V). At 5-10~ with s t i r r ing ,  137 g 
(81 ml;  0.9 mole) of phosphorus  oxychloride was added to a solution of 56 g (0.3 mole) of (1) in 150 ml  of 
d ime thy l fo rmamide .  The reac t ion  mix ture  was heated at  80~ for  1 h and was then poured onto ice,  and the 
resul t ing  solution was neut ra l ized  with sodium ace ta te .  The prec ip i ta te  that  fo rmed  was s epa ra t ed  off, 
washed  with wa te r ,  and dr ied,  and it was then d isso lved  in pe t ro l eum e ther  (bp 70-100~ The solution 
was f i l te red  and the solvent  was dis t i l led off f rom the f i l t r a te .  The yield of (V) was 46 g (65.9~ mp 62- 
63~ ( f rom methanol) .  Found, %- C 46.6; H 3.9; C1 15.3; S 14.0. C9H9C103S. Calculated,  ~c: C 46.5; H 3.9; 
C1 15,2; S 13.8. 

3 -Ch lo ro -4 -e thoxyca rbony l -5 -me thy l th iophene -2 -ea rboxy l i c  Acid (VI). ~ t  0-5~ with s t i r r ing ,  1.1 
ml  (0.068 mole) of b romine  was added to a solution of 2.7 g (0.068 mole) of caust ic  soda in 13 ml  of wate r ,  
and this was followed by a solution of 4.6 g (0.02 mole) of (V) in 20 ml  of dioxane at a t e m p e r a t u r e  not ex -  
ceeding 10~ The reac t ion  mix ture  was kept at 0-5~ for  40 rain and was then poured onto ice and f i l te red .  
The f i l t ra te  was acidified with dilute hydrochlor ic  acid (1 �9 1). The prec ip i ta te  was f i l te red  off, washed 
with wa te r  to neut ra l i ty ,  and dr ied.  Yield of (VI) 4 g (81~c), mp 159-160~ (f rom aqueous acetone).  Found,~.  
C 43.4; H 3.9; C1 14.2; S 12.9. C9H9C104S. Calculated,  ~ .  C 43.5; H 3.7; C1 14.3; S 12.9. 

4 -Ch lo ro -3 -e thoxyca rbony l -2 -me thy l th iophene  (III). ~ mixture  of 7.7 g (0.03 mole) of (VI) and 9.6 g 
(0.03 mole) of m e r c u r i c  aceta te  in 150 ml  of acet ic  acid was boiled for 15 min .  The resul t ing solution was 
cooled to 50~ 150 ml  of concent ra ted  hydrochlor ic  acid and 600 ml  of wa te r  were  added to it, and this 
mixture  was boiled for  15 min .  Then it  was  cooled to room t e m p e r a t u r e  and the oil that  s epa ra t ed  out was 
ex t r ac t ed  with e t he r .  The e the rea l  e x t r a c t  was washed with wa te r  to neut ra l i ty  and dr ied with magnes ium 
sulfate,  the solvent  was evapora ted  off, and the res idue  was dist i l led in vacuum. Yield of (III) 4.3 g (68v7~), 
bp 93-94~ (1 mm) ,  n~ 1.5348. Found, %: C 47.0; H 4.5; C1 17.6; S 15.3. C8H9C102S. Calculated,  9 :  C 
46.9; H 4.4; C1 17.3; S 15.7. 

4 -Ch lo ro -3 -e thoxyca rbony l -2 -me thy l -5 -n i t ro th iophene  (IV). At a t e m p e r a t u r e  not exceeding -2~ 
with s t i r r i ng ,  2.6 ml  (0.06 mole) of ni t r ic  acid (d 1.5) in 7.5 ml  of acet ic  anhydride was added to 2.6 g 
(0.012 mole) of (III) in 8 ml  of acet ic  anhydride.  The reac t ion  mix ture  was s t i r r e d  at -5~ for  15 min and 
was then poured onto ice .  The prec ip i ta te  that deposi ted was sepa ra t ed  off, washed on the f i l ter  with water  
to neut ra l i ty ,  and dr ied.  The yield of (IV) was 2.6 g (87~c), mp 81-82~ (f rom methanol) .  Found, ~ :  C 38.7; 
H 3.2; C1 14.1; N 5.7; S 12.8. CsHsC1NO4S. Calculated,  ~c: C 38.5; H 3.2; C1 14.2; N 5.6; S 12.8. 

4 - -Chloro-2-methy l th iophene-3-carboxyl ic  Acid (VII). A mixture  of 2 g (0.01 mole) of (III) and a so lu-  
tion of 1~  g (0.03 mole) of caust ic  soda in 20 ml  of ethanol was boiled for  30 min .  The solution obtained 
was diluted with th ree  vo lumes  of wa te r  and the ethanol was dist i l led off. The solution of the sa l t  was 
acidif ied with dilute hydrochlor ic  acid (1 �9 1) to an acid reac t ion  to Congo Red.  The prec ip i ta te  of the acid 
was sepa ra t ed  off, washed with wa te r ,  and dr ied.  Yield of (VII) 1.1 g (65~c), mp  204-205~ (from acetone) .  
Found, ~c: C 40.6; H 2,9; C1 20.0; S 18.2. C6H5C102S. Calculated,  ~c: C 40.8; H 2.9; C1 20.1; S 18.2. 
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