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XVI.* TOSYLAMINOTHIOPHENES 

V.  I .  S h v e d o v ,  I .  A .  K h a r i z o m e n o v a ,  
N .  V .  M e d v e d e v a .  a n d  A.  N. G r i n e v  

UDC 547.732'735.07 

5-Tosylamino-2,3-dialkyl thiophenes,  which are  alkylated to the corresponding 5-alkyl (tosyl)- 
amino derivat ives,  were  synthesized f rom 2-amino-3-carbethoxy-4,5-dia lkyl th iophenes  by 
tosylat ion and subsequent decarboxylation.  

We obtained tosyl and p-ni trophenylsulfonylamino derivatives of thiophene III-VII by react ion of 2-amino-  
3-carbethoxythiophenes I and II with arenesulfonyl chlorides.  Selective alkaline hydrolysis  of es te rs  III and 
IV leads to tosylaminothiophenecarboxylie acids VIII and IX. The la t ter  are  converted to tosylaminothiophenes 
with a free fl posit ion when they are  heated above the i r  melting points. 

The action of alkali on the tosylaminothtophenes readily gives the N-sodio derivatives,  which we were 
able to alkylate with dialkylaminoalkyl chlorides,  ethylene chlorohydrin,  and/%chloropropionic acid. Hydroxy- 
ethyl derivative XV reacts  with thionyl chloride to give chloroethyl derivative XVIL Thiophene X was thio- 
cyanated by the method in [2]. The reduction of p -n i t ro  derivative V leads to sulfanilamide VII. 

IB:.~__~coo %Hs R ~ R ~ R ~  

I, II I I l - X l  X I I - X V l l l  

I R~R2~(CH_~)~: 1[ RI=R'-'=CHa; III RIRe= (CH2)~. R:~=COOC2Hs, R4=CHa; IV RI=R~= 
=R4=CHa, Ra=cooc2Hs; V R*R2=(CH2)4, Rs=COOC2Hs, R4-NO2; VI R~=R2-CHa. 
Rs=cooc2Hs, R4=NO2; VII RIRe=(CH2)4, Rs=COOC=H~, R4=NH2; VIII RIR2=(CH~}4, 
Ra=COOH, R4=CHs; IX I~=R2=R4=CHs, Ra=COOH; X R'R~=(CH2)4, Ra=Ho R~=CH3; 
XI RI=R2=R4=CHa, RS=H; XII RI=Na, R2=H; XIII RI=CH2CH~N(C=Hs)2.HCI, R2=H; 
XIV RI---(CH2)3N(CHs)2.HC1, R2=H; XV Rt=--CH~CH=Ot-I, R==H; XV[ R~= 

=CH~CH=COOH, R~=H; XVII R~=CH~CH=CI, R~=H; XVIII R,~=H, R~=SCN 

E X P E R I M E  NTA L 

5-Phenylsulfonylamino-4-carbethoxy-2,3-dia lkyl thiophenes  (III-VI). l>yrtdine (20 ml) was added to 0.1 
mole of amine I or  II in 30 ml of dry dichloroethane, and the mixture was allowed to stand at room tempera ture  
for 15 rain. The arenesulfonyl chloride (0.11 mole) was then added in portions with st irr ing,  and the mixture 
was refluxed on a water  bath for  4 h. It was then cooled, acidified with dilute hydrochloric  acid, and refluxed 
for 1 h. It was then allowed to stand at room tempera tu re  overnight, and the resulting precipi tate  was removed 
by filtration. The fi l t rate was extracted with dichloroethane, the dichloroethane was removed by distillation 
a lmost  to dryness ,  and the solid mater ia l  was removed by filtration. Both precipi ta tes  were combined and 
washed with methanol.  Data on III and V-VI are  presented in Table 1. Compound IV had mp 91.5-92.5 ~ (from 
methanol) (mp 91-93 ~ [3]). 

5-(p-Aminophenylsulfonylamino)-4-carbethoxy-2,3- te t ramethyl thiophene (VII). A 1.7-g sample of iron 
filings was added to a solution of 2.05 g (0.005 mole) of nitro compound V in 160 ml of 65% aqueous dioxane, 
and a solution of 0.1 ml of hydrochloric  acid in 2 ml of water  was added dropwise with s t i r r ing at 70-80 ~ The 
mixture was refluxed for  6 h, af ter  which it was fil tered to remove the sediment. Activated charcoal  was added 

*See [1] for communicat ion XV. 
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TABLE 1. Tosylaminothiophenes* 

Compound rap, "C~"  Empkical formula Yield, % 

III 
V 

VI 
VIII 

IX 
X 

Xl 
XII[ 
X1V 

124--125 
139--140 

127,5--128 
190--191 
188--189 
138--139 
129--130 
I56--157 
t84--185 

CIaH21NO4S2 
C17HIsN206S2 
Cl~HI6N206S2 
C,IsHI7NO4S2 
C14HI6NO4S2 
CI~HLTNO2S2 
CIaHIsNQS2 
C2,IHa~N202S2- HCI 
C20H28N202S2" HC1 

88 
44 
25 
90 
74 
72 
43,2 
41,8 
52,2 

*The resul ts  of e lementary analysis  for  C, H, N, 
and S are  in agreement  with the calculated values. 
tThe substances were recrys ta l l ized:  HI, V, VI, 
VIII, and IX-XI f rom methanol, and XIII and XIV 
from a c e t o n e -  ether). 

to the filtrate, the mixture was refluxed for  a few minutes, and the charcoal  was removed by filtration. The 
solvent was removed by vacuum distillation, and the residue was recrys ta l l ized  f rom methanol to give 1.06 g 
(55.7~ of a product with nap 171-172 ~ {from methanol). Found- C 53.5; H 5.370. C17H20N204S2. Calculated: 
C 53.7; H 5.370. 

5-Tosylamino-2,3-dia lkyl th iophene-4-carboxyl ic  Acids (VIII, IX). A solution of 2,4 mole of sodium hy- 
droxide in 650 ml of water  was added to a solution of 0.6 mole of es te rs  III or  IV in a mixture of 240 ml of 
methanol and 650 ml of dioxane, and the mixture was refluxed on a water  bath for  5 h. It was then poured 
into water,  and the aqueous mixture was acidified with dilute hydrochloric  acid. The precipi ta te  was removed 
by fi l tration and recrys ta l l ized  from m e t h a n o l - d i o x a n e - w a t e r .  Data on VIII and IX are presented in Table 1. 

5-Tosylamino-2,3-dialkylthiophenes (X, XI). Acid VIII o r  IX was heated on a Woodrs metal  bath at 200- 
210 ~ for  7-10 rain, af ter  which it was cooled and recrys ta l l ized  f rom methanol. Data on X and XI are  presented 
in Table 1. 

P repara t ionof  Sodium Derivative XH. A solution of 0.167 mole of sodium hydroxide in 75 ml of methanol 
was added to a solution of 0.167 mole of X in 75 ml of acetone, af ter  which the solvents were  removed by dis- 
tillation to dryness  on a water  bath. Sodium derivative XII was used for  alkylation without additionalpurification. 

5-Diethylaminoethyl (tosyl)amino- 2,3-tetramethylenethiophene Hydrochloride (XIII) and 5-Dimethylamtno- 
propyl ( tosyl)amino-2,3-tetramethylenethiophene Hydrochloride (XIV). A reaction mixture consist ing of 0.02 
mole of XII, 0.022 mole of dialkylaminoalkyl chloride, and 60 ml of dry dimethylformamide (DMF) was refluxed 
for  3 h after  which the mixture  was fi l tered to remove the inorganic precipitate,  and the f i l t rate was vacuum 
evaporated on a water  bath. The residue was dissolved in ether, and the ether solution was washed with water,  
dried with magnesium sulfate, and acidified with ether  saturated with hydroehloride.  The resulting precipi ta te  
was removed by f i l t ra t ion.  Data on XIII and XIV a re  presented in Table 1. 

5-/~-Hydroxyethyl(tosyl)amino-2,3-tetramethylenethiophene (XV). A react ion mixture consist ing of 20 g 
(0.061 mole) of XII, 4.25 g (0.066 mole) of ethylene chlorohydrin,  and 150 ml of dry DMF was refluxed for  3 h, 
af ter  which it was cooled, and the precipi tate  was removed by filtration. The fi l t rate was vacuum evaporated, 
and the resulting precipi tate  was recrys ta l l ized  f rom methanol to give 14 g (65.37o) of a product  with nap 121- 
122 ~ {from methanol). Found: C 58.2; H 6.1%. CITH2iNO3S2. Calculated: C 58.1; H 6.0%. 

5-fl-Carboxyethyl{tosyl)amino-2,3-tetramethylenethiophene (XVI). A 2.16-g (0.02 mole) sample of fl- 
chloropropionic acid and 6.58 g (0.02 mole) of derivative XII were added to a solution of 0.8 g (0.02 mole) of 
sodium hydroxide in 20 ml of water,  and the resulting solution was refluxed for  3 h. It was then poured into 
200 ml of water,  and the aqueous mixture was fi l tered to remove the turbidity. The fi l t rate was cooled and 
acidified with dilute hydrochloric acid, and the l iberated oil was separated and dissolved in benzene. The 
benzene solution was purified with charcoal  and diluted with pet ro leum ether, during which the l iberated oil 
began to c rys ta l l i ze .  Workup gave 2.3 g (3570) of a product with nap 129.5-130.5 ~ {from 507o aqueous methanol). 
Found: C 57.0; H 5.7; S 16.97O. C18H21NO4S 2. Calculated: C 57.0; H 5.6; S 16.97O. 

5-fl-Chloroethyl (tosyl)amino- 2,3-tetramethylenethiophene (XVID. A 3.8-ml  (0.019 mole) sample of thionyl 
chloride was added dropwise with s t i r r ing  at room tempera ture  to a solution of 3.8 g (0.011 mole) of XV Sn 12 
ml of dry DMF, and the resulting solution was allowed to stand at room tempera ture  for  2 h. I twas  thenpoured 
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ove r  ice,  and the aqueous mix tu re  was ex t rac ted  with e ther .  The e the r  ex t rac t  was washed success ive ly  with 
water ,  sodium b icarbona te  solution, and wa te r  and dr ied with m a g n e s i u m  sulfate.  The e ther  was removed  by 
disti l lation, and the res idual  oil was r ec ry s t a l l i z ed  f r o m  pe t ro l eum e ther  {bp 70 ~ to give 2.8 g (70%) of a p rod-  
uct with mp 94-95 ~ Found: C1 9.7; S 17.7%. Ct7He0C1NO2S~. Calculated:  C1 9.6; S 17.370. 

5 -Tosy lamino-4 - th tocyana to -2 ,3 - t e t r ame thy lene th iophene  (XVIII). This compound, with nap 117-118 ~ 
ffrom methanol) ,  was obtained in 69% yield by the method descr ibed  in [2]. Found: C 52.4; H 4.4; N 7.4; S 
26.6%. Ct6Hi6N202S 3. Calculated:  C 52.4; H 4.4; N 7.6; S 26.8%. 

i f  

2. 
3. 
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ACETYLENIC ~-AZIRIDINOCARBINOLS 

AND THE MECHANISM OF THEIR CONVERSION 

TO /3-A ZIRIDI NOA C RO LE INS 

A. V. Eremeev, D. A. Tikhomirov, 

and ]~. ]~. L iep in ' sh  
UDC 547.717 : 543.422.25.4 

Aeetylenic  ~ -az i r id inocarb ino l s  were  obtained by reac t ion  of propiola ldehyde and phenyl-  
propiola ldehyde with az i r id ine  and its 2-subst i tu ted  der iva t ives .  The m e c h a n i s m  of the 
convers ion  of the l a t t e r  to f l -az i r id inoacrole ins  was studied. 

It is known [1-6] that az i r id ine  and its 2 -a lkyl -subs t i tu ted  der iva t ives  r eac t  with aliphatic and a romat i c  
earbonyl  compounds to give az i r id inocarb inols ,  whereas  only 3,4-addit ion products  have been obtained up until 
now with a -unsa tu ra t ed  oxo compounds [5-7]. 

On the bas i s  of PMR and IR spec t roscop ic  studies we have establ ished that ~ -az i r id inocarb ino l s  I Ia -e  
and I I Ia -e  (Tables 1 and 2) a r e  fo rmed  in 60-80~ yie lds  in the react ion  of propiolaldehyde and phenylpropiol -  
aldehyde with az i r id ines  Ia~e at reduced t e m p e r a t u r e .  

OH 

HC~C--CH--N N-"CH=CH~CHO 

R R' R' R 
/ ~  ~ II a-e IYa-e NH 

OH 

I a - e  C6Hs--C~-C--CH--N x . ~  ~ [~N--C=CH--CHO 
/ \  / %  

R R' R' R 

111 a - e  V a-d 

I -ya  R=R' -H;  bR=H, R,=CH3; c R~R,=CH~,; d R=H,R,=C2Hs; l_lVe R=H, R,=COOCfl3 

~-Azi r id inocarb ino ls  I I a -e  and I I I a -e  a r e  co lo r l e s s  c rys ta l l ine  substances  that at room t e m p e r a t u r e  in 
both solutions and in the c rys ta l l ine  s ta te  undergo r e a r r a n g e m e n t  to t3-azir idinoacroleins  IVa-e  and Va-d, 
which exis t  in the fo rm of c i s - t r a n s  i s o m e r s  in a ra t io  of 1 : 2.3 (Tables 3 and 4). The ra t e  of i somer iza t ion  
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