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The cor respond ing  N-monosubs t i tu ted  5 - a lky l -3 - aminome thy l ene -4 - th io l en -2 -  ones, which 
a re  c~ygen analogs of mercap toa ld imines  of the thiophene se r i e s ,  were  obtained by the action 
of p r i m a r y  amines  on N, N-disubst i tuted 5 - a l k y l - 3 -  aminomethy lene -4 - th io len -2 -  ones. 

In a previous  communicat ion  [1] it was shown that the action of s eve ra l  monosubst i tu ted fo rmamides  
on 5 -methoxy-2-a lky l th iophenes  yields  N-monosubst i tu ted  5 -a lky l -3 -aminome thy lene -4 - th io l en -2 -ones  (I), 
which a r e  oxygen analogs of mercap toa ld imines  of the thiophene s e r i e s  and m a y  be  of in te res t  as l igands for 
the p repa ra t ion  of chela tes .  However,  this method fo r  the synthesis  of I is l imi ted  to a ce r ta in  degree  since 
the monosubst i tu ted f o r m a m i d e s  needed in this case  a re  not always read i ly  access ib le .  It was, the re fo re ,  
expedient  to use another route for  this purpose ,  viz.,  the action of p r i m a r y  amines  on N,N-disubst i tu ted 5-  
a lky l -3 - aminome thy l ene -4 - th io l en -2 -ones  (1-1) (see the react ion  scheme) ,  which w e p r e v i o u s l y  [1] obtained 
f rom 5-methoxy-2-a lky l th iophenes .  The p r e sence  of an if, f l -unsa tu ra ted  ketone grouping in molecu les  of 
II  could be mani fes ted  in the i r  abil i ty to add nueleophiles,  pa r t i cu l a r ly  amines ,  and to give the n e c e s s a r y  
compounds  in a subsequent  s t e p .  

Exper imen t s  fully conf i rmed this assumption,  and we obtained up to 80% yields of N-monosubst i tu ted  
aminomethy lene -4 - th io l en -2 -ones  (Ia-h) by the reac t ion  of II with p r i m a r y  amines  or d iamines .  

This  t r ans fo rma t ion  can be explained, for  example ,  as 1,4-addition of the amine to the O= C - C =  C 
f r agmen t  of the molecule  with the development  of in te rmedia te  gem-d i amine  A (see scheme) ,  which is then 
conver ted  to the cor responding  Schiff base .  
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a - e  R=C2Hs, f-hR=cHa; a q"=cyclo-CGHll  ~ R,'=C6HsCH~, c R" ~%Hs, d R'=~-CIoHT, 

R'== cyclo-C6HiL, ~ R'~C~Hs. hR"=C~HsCH~;IIaR~C2Hs, e R"= CH~CH2NHCH~- ~ 

O/fl \$/\C2H~ R,=C~Hs, bR=CH~, R'=C~H5, cR~R'~CH 3 

According to the r e su l t s  of an invest igat ion of the NMR s p e c t r a  cu r ren t ly  avai lable to us, the I ob- 
tained exis t  in solution p r i m a r i l y  in the ke toamine  form.*  The IR s p e c t r a  of Ia-d,  obtained with a UR-20 
spec t ropho tomete r  with KBr pel le ts ,  a lso do not contradic t  the i r  exis tence in the ketoamine fo rm.  The in- 
tense  bands at 1530-1575 cm -1, which a re  a lso  displayed in the s p e c t r a  of II  {1560 cm -1) which have an authen- 
t ic keto form,  indicate the p r e s e n c e  of a dihydrothiophene ring; the absorpt ion is of low intensi ty in this 
region in the s p e c t r a  of subst i tuted thiophenes.  The bands at 1645-1660 cm -1 a re  close to the v CO f requen-  
cies  of IIa and IIc (1660 and 1650 cm -1, respec t ive ly) .  Finally,  HI and IV have a b r o a d  band at 3200 cm -1 
which can be  asc r ibed  to the v ibra t ions  of an assoc ia ted  NH group. 

o 
* The p rob lem of the s t r u c t u r e  of I will be  examined in g r ea t e r  detai l  in our next communicat ion.  
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TABLE 1. N-Monosubst i tu ted 5 - A l k y l - 3 - a m i n o m e t h y l e n e - 4 -  
th io len-2-ones  (Ia-h) 

O 

E 
o t.) 

rap. "C 

Found, % Empirical 
formula 

i 
I a I 136--137 a CIaHIg'NOS 65,5; 65,4 
I b l 96--97D I CvzHIsNOS .~ 68,22; 68,41 
I c 99,5--100,5 a'c CI3HI3'NOS u 
Id 164--165 a [CjrH~sNOS d72 6" --72 4 
I e 231--232r [C16H~oN~O2S~ 57131 5715 
If 152,5--153,5 ~ 1Ca2H~7NOS 64,5; 64,5 
Ii~ 159--160 a,c CnHuNOS 

125--125,5 a C~zH~NOS 67,6; 67,8 

S I C H S 

8,0; 7,8 13,6; 13,6 65,8 
6,31;_6,12 12,94;_112,96 6~4 

5,3; 5,2 11,4; 11,6 72,6 
6,2; 6,1 /18,8; 18,9 [57,1 
7,8; 7,6 14,4; 14,2 64,5 

6,1;--5,9 13,8;14,0 67~ 

13.5 8,1 13s 6,1t 

57 11,41 
6,0 14,4 [ 19,1 I 
7,7 

a 

80 
67 
43 
50 
67 
65 
52 
70 

a F r o m  alcohol. 
b F r o m  alcohol and heptane.  
cA sample  did not d e p r e s s  the mel t ing  point of the sample  
obtained in [1]. 
d p e r c h l o r a t e  mp 147-158 dog (dec., f r o m  acet ic  acid containing 
HC104). Found % : C 47.2, 47.1; H 4.0, 3.9; C1 10.9, 10.7; N 4.3, 
4.6; S 9.9, 9.7. Ci3H13NOS �9 HC10 4. Cale. %: C 47.1; H 4.2; C1 
10.7; N 4.2; S 9.7. 
eWith decomposi t ion ,  f r o m  d i m e t h y l f o r m a m i d e - a l c o h o l .  

One of the Schfff ba se s  obtained by us, viz. ,  5 -me thy l -3 - (N-pheny laminomethy lene ) -4 - th io l en -2 -one  
(Ig), was,  according  to [2], synthes ized  by  the action of d ime thy l fo rmamide  and phosphorus oxychloride on 
5 -hydroxy-2-methy l th iophene  with subsequent  t r e a t m e n t  of the aldehyde thus fo rmed  with aniline. However,  
our  a t tempt  to accompl i sh  the synthes is  of the s ta r t ing  5 -me thy l -2 -hyd roxy -3 - fo rmy l th iophene  in a s im i l a r  
manne r  resu l ted  in N,N-d imethy laminomethy lene  der iva t ive  IIc r a t he r  than the aldehyde. It is poss ib le  that  
the d i f fe rence  in the r e su l t s  is due to the d i f ferent  conditions used to c a r r y  out the expe r imen t  or in the 
workup, since a descr ip t ion  of the expe r imen t  and the data  of e l emen ta ry  analys is  a re  not given in [2]. In 
addition, the fo rmat ion  of ]Ic during the formyla t ion  of 5 -hydrcay-2-methy l th iophene  becomes  unders tandable  
if one cons iders  that, as es tab l i shed  in [3], it has the 5 -me thy l -4 - th io l en -2 -one  s t ruc tu re  and, consequently, 
is capable of reac t ing  with the Vf l smeie r  complex,  as a compound with an act ive  methylene group, to give a 
de r iva t ive  of the II type [4]. 

Compound IIc r e ac t s  with aniline to give Schiff ba se  Ig with mp 159-160 dog; the mel t ing  point could 
not be  r a i s ed  by repea ted  r ec rys t a l l i z a t i on  (according to [2] the mel t ing  point is  165 dog). Judging f r o m  
th in - l ayer  ch roma tog raphy  on A120 3 [ h e x a n e - e t h e r  (4:1)] and gas- l iquid  chromatography ,  our compound 
does not contain impur i t i es .  Unfortunately,  we were  depr ived of the poss ib i l i ty  of p e r f o r m i n g  a mixed 
mel t ing-poin t  de te rmina t ion  with the compound obtained by  the French  inves t iga tors  [2]. 

It was of i n t e re s t  to obtain complexes  with meta l  ions f rom the synthes ized  ke toamines  in o rde r  to 
s tudy the i r  p r o p e r t i e s  as c o m p a r e d  to the i r  sulfur  analogs.  However,  in con t ras t  to the cor responding  m e r -  
captothienyl ideneimines  which read i ly  give chela tes  with copper ,  zinc, and nickel ions [5], we were  able to 
obtain only copper  complex  Il l  f r o m  5 -e thy l -3 - (N-cyc lohexy laminomethy lene ) -4 - th io l en -2 -one  (In). 

/ I j H - - N - - C 6 H  I t-c V c 1 o / C t I - - N - - C H  C H 2 - - N - - C H ~  

i i |  II/ 

I l l  R = C ? t ; ;  IV M = Cu; Y h i =  Ni 

.4 nickel chelate  could not be obtained by heat ing for  many  hours  in d ime thy l fo rmamide  or  in the p re sence  
of sodium aceta te ,  sodium methoxide,  or alkali .  It is poss ib le  that  this is explained by  the low s tabi l i ty  of 
the fi -ke toamine  complexes  to the action of oxygen and mois tu re ,  which was noted for  analogous compounds 
of the al iphatic  s e r i e s  [6] and s eve ra l  o thers  [7]. The complexes  of te t radenta te  ligand Ie, which fo rm a 
s y s t e m  of condensed chela te  r ings (IV and V), were  m o r e  s table  and can be  isola ted in good yie lds  by  the 
reac t ion  of Ie with copper  and nickel ace ta tes .  

The authors  thank I. P. Yakovlev for  obtaining and d iscuss ing  the IR spec t r a .  
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E X P E  RIME N T A L  

N-Monosubst i tuted 5 -Alky l -3 -aminomethy lene -4 - th io l en -2 -ones  (In-h) (see Table 1). A mix ture  of 
0.001 mole  of N,N-disubsfi tuted 5 -a lky l -3 -aminome thy lene -4 - th io l en -2 -one  (Ha-c) and 0.0012 mole  of f r e sh ly  
dis t i l led or  r e c r y s t a l l i z e d  amine in 1-2 ml of alcohol was heated for  s eve ra l  minutes  on a water  bath and 
cooled. The p rec ip i t a te  was f i l te red  (in some cases  heptane was added or the solvent  was pa r t i a l ly  ev ap o r -  
ated to init iate crys ta l l iza t ion) ,  washed with e ther  or heptane, and r e c r y s t a l l i z e d  f rom sui table solvents .  

Action of Dimethy l fo rmamide  and Phosphorus  Oxychloride on 5-Hydroxy-2-methyl th iophene .  Phospho-  
rus  oxychloride [2.7 g (0.018 mole)] was added with s t i r r ing  to2 g (0.018 mole) of 5 -hydroxy-2-methyl th iophene  
[3] in 2.5 m l  of d ime thy l f e rmamide  at 0-5 deg. The mix tu re  was held at 0-5 deg for  2 h, allowed to stand 
overnight,  and then hydrolyzed at 0-5 deg with a sa tu ra ted  solution of sodium aceta te  and ex t rac ted  with 
benzene.  The ex t rac t  was washed with water ,  dr ied with MgSOr and the benzene was removed  by  d is t i l l a -  
t ion to give 1.60 g (54%) of 5 -me thy l -3 - (N ,N-d ime thy laminomethy lene ) -4 - th io l en -2 -one  (IIc) with mp 131- 
132 deg (from b e n z e n e - p e t r o l e u m  ether  and f rom alcohol). The product  did not dep re s s  the mel t ing  point 
of a s ample  of IIc obtained in [1]. 

Copper  Chelate of 5 -E thy l -3 - (N-cyc lehexy laminomethy lene ) -4 - th io len -2 -one  (II1). An aqueous solu-  
tion of 0.15 g of copper  aceta te  was added to a hot methanol  solution of 0.36 g of Ia, and the mix tu re  was 
hea ted  for  s eve ra l  minutes .  The resu l t ing  prec ip i ta te  was f i l tered,  washed with methanol ,  and reprec ip i t a t ed  
twice f rom ch loroform with methanol  to give 0.15 g (37%) of violet  c r y s t a l s  of copper  chelate III with mp 
152.5-153.5 deg (dec.). Found % : C 57.8, 58.1; H 6.7, 6.7; S 11.7, 11.8; Cu 12.4, 12,4. C26H36N202S2Cu. Calc. 
%: C 58.2; H 6.8; S 12.0; Cu 11.8. About 30% of s t a r t ing  I a w a s  isola ted f rom the f i l t ra te .  

Copper Chelate of N,N ' -Bis [  (2-oxo-5-e thyl -3- th ienyl idene)methyl ]e thylenediamine  (IV). A solution of 
0.15 g of copper  aceta te  in d i m e t h y l f o r m a m i d e - w a t e r  was added to a solution of 0.2 g of Ie in 4 ml of di-  
me thy l fo rmamide .  Shiny c rys t a l s  of the chelate began to p rec ip i ta te  immedia te ly .  Methanol was added to 
the mix ture ,  and the p rec ip i t a te  was f i l tered and reprec ip i t a t ed  twice f r o m  CHC13 with methanol  to give 0.2 
g of IV with mp  302.5-303.5 deg (dec.). Found %: C 48.5, 48.7; H 4.7, 4.6; S 16.5, 16.3; Cu 16.2, 16.3. 
C16HIsN202S2Cu. Calc. %: C 48.3; H4 .6 ;  S 16.1; Cu 16.0. 

Nickel Chelate of N,N-Bis[ (2-oxoL5-ethyl -3- th ienyl idene)methyl ]e thylenediamine  (V). This  compound 
was obtained in the s a m e  way as IV frQrn 0.2 g of Ie in d ime thy l fo rmamide  and a methanol  solution of 0.15 g 
of nickel aceta te .  Two reprec ip i t a t ions  f rom CHC13 with methanol gave 0.2 g (85%) of a product  with mp 
327-328 deg {dec.). Found%:  C 48.8, 48.6; H4 .5 ,  4.7; S 16.1, 16.5; Ni 15.0, 15.0. C16Hi8N202S2Ni. Calc. %: 
C 48.9; H 4.6; S 16.3; Ni 14.9. 
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