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The sharp difference previously  detected by us in the behavior  of the alkyt 2-thienyI selenides and 
the corresponding sulfides of the thiophene se r ies  in the metaiation react ion with n-butyll i thium, and the 
para l l e l i sm in e lee t ropht l ie  substitution react ions  [1-3], caused us to imresttgate the behavior  of the alkyl 
3-thienyl selenides along these l ines.  The observat ions made in this connection could supply data for  as -  
certaining both the mechanism of the action of n-BuLl on selenides of the thiophene se r i e s  and the orienting 
effect  of the alkylseleno group. 

We obtained a difficultly separable mixture  of methyl 3-thienyl selenide (I) and butyl 3-thienyl selenide 
(II) in a ra t io  of approximately  3 : 1 (based on the GLC analysis data) by the react ion of 3-bromothiophene 
with n-BuLi and subsequent t rea tment  of the formed 3-thienylli thiurn with selenium and CH3I. The fo rma-  
tion of (II) along with (I) probably occurs  due to the alkylation of the Li salt  of 3- thienylselenol  with the 
butyl bromide that  is formed in the p roces s  of metalating the 3-bromothiophene.  A s imi la r  p ic ture  was 
also observed in the ease of obtaining the new he te roa romat i e  s y s t e m -  thieno[3,2-b]selenophene [4]. Spe- 
eif ieally,  when 3-bromothiophene was reac ted  with n-BuLi ,  followed by t rea tment  with selenium and methyl 
monnchloroaeetate ,  butyI 3-thienyI selenide (II) was formed in 66% yield,  instead of the expected methyl 
e s t e r  of 3- th ienylse lenoaeet ie  acid 
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Analogous observat ions were  made when 3-methylmercaptothiophene was obtained [5]. 

The pure (1) was obtained by us by the action of dimethyl diselenide,  while (II) was obtained by the 
success ive  action of selenium and butyl bromide on 3-thienyll i thium. A pr io r i ,  it could be expected that 
the alkyl 3-thienyl  selenides and the alkyl 2-thienyl selenides will dif fer  in their  behavior  toward n-BuLl,  
since the S,Se-acetal  f ragment  is p resen t  in the la t te r  molecules .  Actually, it was establ ished that when 
1 equiv, of n-BuLl is reac ted  with (II) under conditions analogous to those used for the react ion of alkyl 2- 
thienyl setenides with n-BaLi ,  i . e . ,  at room tempera tu re ,  elimination of the alkylseleno group fails  to 
occur ,  and the metal  atom replaces  the a -hydrogen  atom of the thiophene ring with the formation,  af ter  
carbonation,  of ~-butylselenothiophenecarboxyl ic  acid. In this connection we will mention that,  based on 
the data given in [5], 3-methylmercaptothiophene metalates  exclusively in the 2-posi t ion of the thiophene 
ring. Starting with these data and the fact that a lkylmercapto  and alkylseleno groups possess  - I  and +M 
effects ,  it could be assumed that the obtained f i -butylselenothiophenecarboxylic  acid has the s t ruc ture  of 
(II1). However,  GLC analysis  of the es ter i f ica t ion  product ,  obtained by refluxing the carbonation product  
with ethyl alcohol in the p resence  of cone. H~SO4, disclosed that actually a mixture  of two e s t e r s  exists :  
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the e s t e r  of 3 -bu ty l se leno-3- th iophenecarboxyl ic  acid (Ill) and the e s t e r  of 4 -bu ty l se l eno-2 - th iopheneca r -  
boxylic acid (IV) 

(III) (IV) 

We propose  to de te rmine  the quanti tat ive composi t ion of the mixture  of acids more  accura te ly  l a te r .  
Acids (III) and (IV), and the i r  ethyl e s t e r s ,  were  obtained by "counter"  synthes is  by the following schemes :  
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In o rder  to a sce r t a in  if the fo rmat ion  of carboxy! ic  acid (III) is due to s t e r i c  hindrance,  assoc ia ted  
with the length of the side alkyl chain, or  whether  it depends on the nature  of the he t e roa tom in the side 
chain, we studied the reac t ion  of n-BuLl  with methyl  3-thienyl selenide (I). It proved that also in this case  
a mixture  of two acids is formed:  3 -methy l se leno-2- th iophenecarboxyl ie  acid and 4 -me thy l se l eno -2 - th io -  
phenecarboxyl ic  acid. Consequently,  the fo rmat ion  of two acids ,  and not of one, as in the case  of 3-  
methoxythiophene [6] and 3 -methy lmercap to th iophene  [5], is mainly influenced by the nature  of the he t e ro -  
a tom in the side chain (possibly,  by the value of the a tomic  radius  of the he te roa tom) .  A s im i l a r  p ic ture  
is also obse rved  in the p r epa ra t i on  not only of acids ,  but also of b i s - se l en ides  and selenido sulfides: 

�9 ..~SeC4H9 ~-~.SeCaH9 / ~  ) SeCaH9 

- \s/\xc i  + s 
X =S, Se 

It was shown by us in prev ious  communica t ions  [2,3] that in alkyl 2-thienyl selenides where  one of 
the hydrogen a toms of the thiophene r ing is rep laced  by the b romine  atom, when reac t ion  is with n-BuLl  
there  occurs  e i ther  e l iminat ion of the alkylseleno group (in the case  of the f i -bromo der iva t ive  even at 
-70~ or exchange of b romine  a tom by the metal  a tom,  with a re tent ion of the alkylseleno group in the 
r ing (in the case  of the a - b r o m o  der ivat ive) .  It was i n t e r e s t i n g t o t r a c e  the di rect ion of at tack of n-BuLi  
on alkyl 3-thienyl  se lenides ,  in which the second fl-posit ion of the r ing is occupied by a b romine  a tom,  
and to a sce r t a in  whether  meta la t ion occurs  at one of the f ree  s -pos i t i ons  of the r ing or whether  the b r o -  
mine a tom is r ep laced  by the meta l  a tom. I t  p roved  that in this case  the action of n-BuLi  is d i rec ted  to the 
b romine  a tom,  and nei ther  the hydrogen a toms of the thiophene ring nor the alkylseleno group are  involved 

Br Br Br $eR 
\ / \ / 
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In support  of such a reac t ion  course  a re  the d i f ference  in the melt ing points of compound (VIII) and the 
i s o m e r i c  acids (II1) and (IV), the nonidentity of the NMR spec t r a  of aldehydes (IX), (V), and (VI), and also 
the NMR spec t rum of compound (IX), which does not contradict  the indicated s t ruc tu re .  (The NMR spec-  
t r a  of the f l -a lky lse leno-subs t i tu ted  thiophenecarboxaldehydes will be given and d iscussed  in our next com-  
munication.) 

In the case  of e lec t rophi l ic  subst i tut ion reac t ions ,  the same  as for  the alkyl 2-thienyl  se lenides ,  a 
p a r a l l e l i s m  is obse rved  between the behavior  of the alkyl 3-thienyl  selenides  and the corresponding sulfides 
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[7], and specifically,  the acyl group enters  exclusively into the s -pos i t ion  of the ring, adjacent to the 
alkyl selenide function. Thus, the formylat ion and acetylation of butyl 3-thienyl selenide respect ively  
gave 3-butylseleno-2-thiophenecarboxaldehyde and 3-butylseleno-2-acetothienone.  Based on the GLC 
analysis data, the acylation products do not contain any impuri t ies .  

As confirmation of the fact that the acyl group enters  the 2-posit ion of the thiophene ring cm~ serve  
the t ransformat ion  of the formyl  and acetyl derivat ives to 3-butylseleno-2- thiophenecarboxyl ic  acid, which 
proves  to be identical with the acid (III), obtained by "counter" synthesis ,  as indicated above. Es ter i f iea-  
tion of the acids,  formed in the oxidation of the formyl and acetyl derivat ives,  gave the ethyl es ter  of 3- 
butylseleno-2- thiopheneearboxyl ic  acid, which was identical with the ethyl es ter  of acid (III). 

~ s  ~ --SeC4H~ ~---~--SeC4H9 .~----w.--SeC4H~ ,, _ SeC~H9 

%S. \CO R -* ~S)\COOH ~ ~ S ) \ C O O C ~  
R = H, CH8 

E X P E R I M E N T A L  M E T H O D  

Analysis by the GLC method was ca r r i ed  out under the conditions descr ibed in the previous commu-  
nication [3]. 

Butyl 3-Thienyl Selenide (II). To 160 ml of an ether solution of 19.2 g of n-BuLi,  in a N 2 atmosphere ,  
at -70~  was added a solution of 48.9 g of 3-bromothlophene in 300 ml of absolute ether.  The mixture was 
s t i r red  at - 7 0  ~ for 2 h (the deposition of a white precipitate of 3-thienylli thium was observed).  Then at 
- 7 0  ~ was added 23.7 g of finely pulverized Se and the tempera ture  of the mixture was ra i sed  up to -20~176 
Then the mixture was s t i r red  at - 2 0  ~ for 1-2 h (until all of the Se had reacted) and, at the same t empera -  
ture,  to the mixture was added 27.4 g of C4HgBr. After s t i r r ing  at room tempera ture  for i h, the react ion mass  
was t reated a t - 1 0  ~ with 300 ml of 25% NH4C1 solution. The ether layer  was separated,  and the aqueous 
layer  was extracted three t imes with ether.  The combined extracts  were washed with water  and then dried 
over CaC12. After a double distil lation we obtained 49 g (74.5% yield) of (l-I); bp 133-135 ~ (20 mm); n~ 
1.5730. Based on the GLC data, af ter  the f i rs t  disti l lation (II) contained 1% of an impuri ty,  apparently butyl 
2-thienyl selenide. Based on the GLC data, after the second distillation (If) did not contain any impuri t ies .  
Found: C 43.55; 43.41; H 5.31; 5.58%. CsHI2SSe. Calculated: C 43.83; H 5.52%. 

Methyl 3-Thienyl  Selenide (I). To a solution of 3.2 g of n-BuLi in 27 ml of absolute ether a t - 7 0  ~ in 
a N~ a tmosphere ,  with s t i r r ing ,  was added a solution of 8.2 g of 3-bromothiophene in 50 ml of absolute 
ether.  The mixture was s t i r red  for 2 h at - 7 0  ~ and then at - 5 5  ~ was added a solution of 9.4 g of dimethyl 
diselenide (prepared as descr ibed in [8]) in 15 ml of absolute ether. The mixture was s t i r red  for 1.5 h at 
- 2 0  ~ and then worked up the same as in the preceding experiment.  We obtained 7.2 g (81% yield) of chro-  
matographical ly  pure (I); bp 95-96 ~ (18 mm); n~ 1.6302. Found: C 33.72; 33.73; H 3.65; 3.55%. CsHGSSe. 
Calculated: C 33.90; H 3.41%. 

When the experiment  on the synthesis of (I) was run, where selenium and CH3I were used instead of 
dimethyl diselenide, a mixture of (1) and (I1) was obtained in a rat io of approximately 3 : 1 (based on the 
GLC analysis data). 

Reaction of n-BuLi  with Butyl 3-Thienyl  Selenide. To a solution of 5.5 g of (I1) in 25 ml of absolute 
ether,  in a N 2 atmosphere ,  at room tempera ture ,  was added a solution of 1.6 g of n-BuLi  in 14.5 ml of ab- 
solute ether.  In this connection the tempera ture  rose  f rom 20 up to 30 ~ . After s t i r r ing  at room tempera ture  
for 2 h the mixture was subjected to carbonation. We obtained 5.2 g (79% yield) of a mixture of fl-butyl- 
selenothiopheneearboxylie acids as a viscous oil, which crys ta l l ized  on standing, o Found: C 41.33; 41.43; 
H 4.42; 4.50%. C9H12OzSSe. Calculated: C 41.07; H 4.59%, 

To a solution of 4 g of the acid in 40 ml of absolute alcohol was added 1 ml of c o n c .  H2SO 4. The mix- 
ture  was refluxed for  10 h, after  which it was concentrated to half-volume,  and the residue was dissolved 
in water  and extracted twice with ether.  The extract  was washed with saturated Na2CO 3 solution. The al-  
kaline extract  was acidified with 1 N HC1 solution and then extracted with ether.  The ext rac t  was washed 
with water  and dried over MgSO 4. After distilling off the ether the residue was found to contain 0.8 g of the 
s tar t ing acid, the molecular  weight of which, determined by t i t rat ion of the acid (227.3), is quite close to 
the calculated value (221.14). 
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The ether  ext rac t  af ter  washing with Na3CO 3 solution was dr ied over  MgSO 4 and then distil led. We 
obtained 2.7 g of a mixture  of the ethyl e s t e r s  of the f l-butylselenothiophenecarboxylic acids with bp 150- 
160 ~ (2 mm), n~ 1.5731, which, based on the GLC analysis data, is composed of 60% of the ethyl es te r  of 
3-buty lse leno-2- th iophenecarboxyl ic  acid and 40% of the ethyl e s t e r  of 4-butylse leno-2- thiophenecarboxyl ic  
acid; Found: C 45.33, 45.55; H 5.53, 5.72%. C11HI602SSe. Calculated: C 45.36; H 5.54%. 

React ion of n-BuLi  with Methyl 3-Thienyl  Selenide (I). The metalat ion of 4.42 g of (I) was run in a 
s imi la r  manner.  After carbonation we obtained 4.12 g (75%) of the f i-butylselenothiophenecarboxylic acid. 
mp up to 174 ~ (melts over  a range). After es ter i f ica t ion  we obtained 1.2 g of acid and 2.1 g of a mixture 
of the ethyl e s t e r s  of the f i -methylselenothiophenecarboxyl ic  acids, bp 110-140 ~ (2 ram), which contained, 
based on the GLC analysis  data, 56% of the ethyl e s t e r  of 3-methylse leno-2- th iophenecarboxyl ic  acid and 
44% of the ethyl e s t e r  of 4 -methy lse leno-2- th iophenecarboxyl icae id .  The assignment of the peaks was 
made on the basis  of the exit t imes  of the e s t e r s  in harmony with the o rde r  of exit  of the peaks in 
the preceding exper iment .  Found: C 38.73, 38.82; H 4.13, 4.26%. CsH1002SSe. Calculated: C 38.56; 
H 4.00%. 

Formyla t ion  of Butyl 3-Thienyl  Selenide (II). To a mixture of 8.8 g of (II) and 5 ml of DMF, with 
s t i r r ing  and cooling in an ice bath, was added 4 ml of POC13 (the t empera tu re  at the end of addition had 
r i sen  to 150). The mixture  was heated at 60-80 ~ for 5 h, poured over  50 g of crushed ice,  and then 
Na2CO 3 was added to it in small  port ions until the CO 2 evolution ceased.  The obtained oil was separated,  
and the aqueous l aye r  was ext rac ted  three  t imes  with CHC13. The ch loroform ext rac ts  were  combined with 
the oil and the whole was dr ied over  MgSO 4. Disti l lation gave 8.2 g (83%) of 3-buty lse leno-2- th iophenecar -  
boxaldehyde (V); bp 139-140 ~ (2 ram); n2i~ 1.6212. Found: C 43.78, 43.54; H 4.88, 4.92%. CgH12OSSe. Cal- 
culated: C 43.73; H 4.89%. Semicarbazone,  mp 168.5-169 ~ (after r ec rys ta l l t za t ion  f rom alcohol). Found: 
C 39.68, 39.47; H 5.00, 4.99%. CIoH15ON3SSe. Calculated: C 39.48; H 4.97%. 

The oxidation of (V) with Ag20 gave 3-butylse leno-2- thiophenecarboxyl ic  acid (II1) in 87.4% yield,  
mp 103.5-104.5 ~ af ter  r ec rys ta l l i za t ion  f rom hexane. Found: C 40.88, 40.74; H 4.53, 4.51%. CgH1202SSe. 
Calculated: C 41.07; H 4.59%. Ethyl e s t e r ,  bp 145 ~ (1 mm); mp 34-35 ~ (after  rec rys ta l l i za t ion  f rom hex-  
ane). Found: C 45.62, 45.33; H 5.54, 5.35%. CI1H1602SSe. Calculated: C 45.36; H 5.54%. 

Acetylat io n of Butyl 3-Thienyl  Selenide (I!). To a mixture of 5.5 g of (ID, 1.96 g of CH3COC1 and 27 
ml of C6H5C1 at 0 ~ was added 1.75 ml of SnC14 in 7 ml of C6H5C1. After 1 h (20 ~ the react ion mixture  was 
hydrolyzed with 10% HC1 solution at 10-15 ~ The chlorobenzene layer  was ext rac ted  with C6H5C1. The ex- 
t r ac t s  were  combined, washed in success ion  with water ,  1% NaOH solution and water ,  and dried over  
MgSO 4. We obtained 5.24 g (80%) of 3-butylse leno-2-acetothienone,  b p  169-170 ~ (3 ram); mp 56-57 ~ (after 
r ec rys ta l l i za t ion  f rom hexane). Found: C 45.70, 46.00; H 5.20, 5.56%. C10H1402SSe. Calculated: C 45.98; 
H 5.40%. 

3-Butylse leno-2- th iophenecarboxyl ic  acid, mp 104-105 ~ (hexane), was obtained in 47% yield by the 
oxidation of 3-butylse leno-2-aceto th ienone with iodine in pyridine.  The mixed melting point with the acid, 
obtained by the oxidation of 3-butylseleno-2-thiophenecarboxaldehyde,  was not depressed .  

3-Bromo-2- th iophenecarboxaldehyde .  Obtained in 74.3% yield by the method given in [9], bp 84-85 ~ 
(3 ram) (~rystal l izes  on standing). 

3-Bromo-2- th iophenecarboxaldehyde  Diethyl Acetal. A mixture of 13 g of 3 -bromo-2- th iophene-  
carboxaldehyde,  15.1 g of HC(OC2H5)3, 60 ml of absolute ethanol and 3 drops of conc. HC1 was refluxed for  
20 h to give 15.1 g (80.5%) of 3-bromo-2- th iophenecarboxaldehyde diethyl acetal ,  bp 115-117 ~ (5 ram); n~ 
1.5259. Found: C40.70, 40.54; H4.84, 4.85; Br30.49,  30.57; S12.23, 12.2%, CgHl~BrO2S. Calculated: C40.76; 
H 4.94; Br  30.14; S 12.09%. 

3-Butylse leno-2- thiophenecarboxaldehyde (V). Similar  to the synthesis  of (I), f rom 5.35 g of 3- 
bromo-2- th iophenecarboxaldehyde diethyl acetal ,  1.3 g of n-BuLi  and 5.44 g of dibutyl diselenide (synthe- 
sized by the p rocedure  desc r ibed  in [10]) was obtained 3.55 g (54.8% yield) of the diethyl acetal  of com-  
pound (V), bp 142-143 ~ (2 mm); n~ 1.5335. The saponification of the diethyl acetal  with HC1 in methanol 
gave (V) in 60% yield; bp 146-147 ~ (2 mm); n~ 1.6187. Found: C 44.04, 43.88; H 5.23, 5.11%. CgH12OSSe. 
Calculated: C 43.73; H 4.89%. Semicarbazone,  mp 168-169 ~ The mixed melting point with the s emica rb -  
azone of the aldehyde, synthesized by the formylat ion of (II), was not depressed.  
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The oxidation of (V) with Ag20 gave 3 -bu ty l se leno-2- th iophenecarboxyl ic  acid in 75.3% yield,  mp 
103.5-104.5 o ( f rom hexane). The mixed mel t ing point with the acid, obtained by the oxidation of the 3-bu-  
ty l se leno-2- th iophenecarboxa ldehyde  p r e p a r e d  by the fo rmyla t ion  of (I1), was not depressed .  Ethyl e s t e r ,  
mp 34-35 ~ (from hexane). Found: C 45.17, 45.42; H 5.37, 5.54%. CliHi602SSe. Calculated: C 45.36; H 
5.54%. 

4-Bromo-2- th iopheneca rboxa ldehyde  Diethyl Aeetal .  The refluxing of a mixture  of 6.2 g of 4 - b r o m o -  
2- thiophenecarboxaldehyde [obtained by the p rocedure  given in [9] in 72% yield; bp 104-105 ~ (8 ram)], 7.1 g 
of HC(OC2H5)3, 30 ml of absolute alcohol and 2 drops  of conc. HC1 for  20 h gave 7.14 g (83% yield) of 4-  
b romo-2- th iopheneca rboxa ldehyde  diethyl ace ta l ,  bp 111-113 ~ (5 mm); n~ 1.5251. Found: C 40.78, 40.74; 
H 4.97, 4.92; Br 30.34, 30.46; S 12.19, 12.23%. CgH13BrO2S. Calculated: C 40.76; H 4.94; Br  30.14; S 
12.09%. 

4-Buty l se leno-2- th iophenecarboxa ldehyde  (VI). Analogous to the diethyl aceta l  of 3 -bu ty l se l eno-2 -  
thiophenecarboxaIdehyde,  the diethyl aceta l  of 4 -buty lse leno-2- th iophenecarboxaldehyde  was synthes ized in 
55.4% yield,  bp 131-133 ~ (1 ram); n~ 1.5341. The saponif icat ion of the diethyl aceta l  in methanol in the 
p r e sence  of conc. HC1 gave (V1) in 74% yield; bp 125-130 ~ (1 ram); n~ 1.6030. Found: C 43.68, 43.60; H 
5.01, 4.91%. CgH12OSSe. Calculated: C 43.73; H 4.89%. 

The oxidation of (VI) with Ag20 gave 4 -bu ty l se leno-2- th iophenecarboxyl ic  acid (IV) in 63.3% yield,  
bp 145-153 ~ (1 ram); mp 45-46 ~ ( f rom hexane).  Found: C 41.45, 41.36; H 4.54, 4.47%. C9H~202SSe. Cal-  
culated: C 41.07; H 4.59%. Ethyl e s t e r ,  bp 129-131 ~ (2 ram); n~ 1.5619. Found: C 45.29, 45.14; H 5.65, 
5.43%. CtlH1602SSe. Calculated: C 45.36; H 5.54%. 

4 -Bromo-3-bu ty l se l eno th iophene  (VIIb). Analogous to the synthes is  of (II), f r o m  12.1 g of 3 ,4-d i -  
bromothiophene  was obtained 5.5 g (37% yie ld)of(VIIb) ,  bp 127-129 ~ (4 ram); n~ 1.6050. Found: C 32o19, 
32.39; H 3.89, 3.84%. CsHtlBrSSe. Calculated:  C 32.23; H 3.72%. 

4 -Bromo-3 -me thy l se l eno th iophene  (VIIa). Analogous to the synthesis  of (1), f r o m  36.3 g of 3,4-  
dibromothiophene and using dimethyl  diselenide was obtained 30.3 g (78.9%7 of (VIIa); bp 106-108 ~ (3 mm); 
n~  1.6692. Found: C 23.46, 23.30; H 2.12, 2.00%. CsHsBrSSe. Calculated: C 23.46; H 1.97%. 

4 -Buty l se leno-3- th iopheneca rboxy l i c  Acid(VII!):  To a solution of 1.49 g of 4 -b romo-3 -bu ty l s e l eno th io -  
phene,  in a I~ 2 a t m o s p h e r e ,  a t - 7 0  ~ was added a solution of 0.32 g of n-BuLl  in 3 ml of absolute ether .  
The mixture  was s t i r r e d  a t - 7 0  ~ for  2 h and then poured over  dry  ice. After  vapor iza t ion  of the CO2, 20 
ml of wa te r  was added to the res idue .  After  shaking,  the aqueous l a y e r  was separa ted ,  washed with e ther ,  
and acidif ied with 1 N HC1 solution. An oil was  obtained, which c rys ta l l i zed  immediately-. The c rys t a l s  
we re  f i l tered and dr ied.  We obtained 0.85 g (64% yield) of (VIII), mp 110-111 ~ ( f rom water) .  Found: C 
40.94, 40.66; H 4.68, 4.67%. C9H1202SSe. Calculated: C 41.07; H 4.59%~ 

4-Methylse leno-3- th iophenecarboxa ldehyde  (IX). To a solution of 7.2 g of n-BuLi  in 61 ml of absolute 
e ther ,  in a N 2 a tmosphe re ,  at  - 7 0  ~ was added a solution of 28.5 g of (VIIa) in 100 ml of absolute e ther ,  
and in 15 rain at the same t e m p e r a t u r e  was added a solution of 21.3 g of DMF in 50 ml of absolute e ther .  
After  s t i r r i ng  at -70  ~ for 2 h the mix ture  was poured over  c rushed  ice,  and then acidif ied with dilute HC1 
solution (1 : 57 until weakly acid. The e ther  l aye r  was sepa ra ted ,  and the aqueous l ayer  was ex t rac ted  with 
e ther .  The e ther  ex t r ac t s  were  washed in success ion  with 10% Na2CO 3 solution and wate r ,  and then dr ied 
over  MgSO 4. A double dis t i l la t ion gave 15.6 g (69% yield) of (IX); bp 121-124 ~ (2 ram); a ~  1.6737. Found: 
C 34.71, 34.71; H 2.89, 2.85%. C6H6OSSe. Calculated: C 35.13; H 2.95%. 

P r e p a r a t i o n  of b i s -Se len ides  and Selenido Sulfides. To a solution of 10.96 g of (II) in 50 ml of abso -  
lute e ther  was added a solution of 3.2 g of n-BuLl  in 35 ml of absolute e ther  at - 3 0  to - 2 0  ~ in a N 2 a t m o s -  
phere .  After  s t i r r ing  at r oom t e m p e r a t u r e  for  1 h the mixture  was cooled to - 1 0  ~ and to it was added 4 g 
of Se, a f t e r  which the reac t ion  m a s s  was ref iuxed for  2 h, cooled to - 1 0  ~ and 7.1 g of CH3I was added. Af-  
t e r  the usual  workup w# obtained 10.5 g (67.3%7 of substance  with bp 139-141 ~ (2 ram), n~ 1.622t,  which, 
based  on the GLC data,  r e p r e s e n t e d  a mix ture  of two compounds,  apparent ly  the i s o m e r i c  2 -me thy l se l eno -  
3-butylselenothiophene and2-methy l se leno-4-bu ty l se leno th iophene .  Found: C 35.01, 35.22; 'H 4.43, 4.34%. 
C~H14SSe 2. Calculated: 34.62; H 4.52%. 

Under analogous conditions, but using S instead of Se, was obtained in 76.4% yield a substance,  which, 
based  on the GLC ana lys i s  data,  was a mix tu re  of two subs tances ,  evidently 2 - m e t h y l m e r c a p t o - 3 - b u t y l -  
selenothiophene and 2 -me thy lmercap to -4 -bu ty l se l eno th iophene ,  with bp 129-132 ~ (1 mm); n~  1.6049. Found: 
C 40.75, 40.78; H 5.23, 5.19%. CgH~4S2Se. Calculated: C 40.75; H 5.32%. 
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The ratio of the isomers  in the mixture of bis-selenides and selenido sulfides was practically the 
same (approximately 70% of one and approximately 30% of the other isomer). 

CONCLUSIONS 

i. In contrast to the alkyl 2-thienyl selenides, the alkyl 3-thienyl selenides when reacted with n- 
BuLl do not stiffer cleavage of the alkylseleno group, and the metal atom enters both of the o~-positions of 
the thiophene ring. 

2. The reactions of electrophilic substitution in the alkyl 3-thienyl selenides proceed in the same 
manner as in the case of the corresponding sulfides, namely the acyl group enters the s-posit ion of the 
thiophene ring, adjacent to the alkylseleno group. 
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