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The react ion of th iophene-2-carba ldehyde  and 5-e thyl th iophene-2-carbaldehyde with alkyl-  
e thynylmagnesium halides has given thienyl acetylenic  alcohols,  and these have been 
oxidized to the corresponding ketones.  The react ions  of the la t te r  with hydrazine and the i r  
hydrogenation have been studied. 

We have prev ious ly  studied the reac t ion  of th iophene-2-carbaldehyde and its 5-ni t ro  and 5-bromo de-  
r iva t ives  with phenylethynylmagnesium bromide [1]. The phenylethynylthienyl alcohols obtained proved to 
be ex t r eme ly  unstable compounds and, without p repara t ive  isolation, were  oxidized by manganese dioxide to 
the corresponding ketones.  

It appeared of in teres t  to obtain and study the p rope r t i e s  of a lkyl-subst i tuted thienyl acetylenic  a lco-  
hols and ketones.  Attempts  to c a r r y  out the react ion of th iophene-2-carbaldehyde (I) with a lkylacetylenes  
using sodium in liquid ammonia  were  unsuccessful .  It is l ikely that in an alkaline medium the th ienylacetyl -  
enic alcohols formed during the reac t ion  i somer i ze  into thienyl vinyl ketones,  which readi ly  po lymer ize  
under  the action of sodium amide.  The IR spec t ra  of the amorphous po lymers  obtained have a s trong ca rb -  
onyl absorpt ion band in the 1720 cm -t  region and lack absorpt ion bands for  C = C and C -  C bonds. 

Alkyl-subst i tuted thienylacetylenyl  alcohols were  obtained in good yields (40-70%) by the Iotsich r e -  
action using t e t rahydrofuran  as solvent: 

II-Yl 

R=H. C~ R'=CH a, Call 7, C4H9, CsHII 

TABLE 1. 

i [  R R' 

II ?H CHa 
III C2 5 CHa 

IV!v ~IH: 

VI ' C5H1 

R - O ~ ' -  CHO tl-- C--= C-R' 

rids~ d4~O I ~ I . [Empirical 
X [formula 

Found, % Calc., % 

107'-- 
108 
117-- 
119 
124-- 
125 
129-- 
130 
145-- 
146 

1,5710 

1,5554 

1,5507 

1,5424 

1,5505 

1,1723 42,41 42,49 

:2222: 
1'0625 56'65 57'45 

[ 0650 62 22 61 97 

c H OS !61 95[5 13121 22163 1515 26!21 051 
8 8 ' ' ' ' ' ' 4270~ 
10 1~OS 67,05t6,4517,8066,676,6617,77 

i i o s  6811775164L8047781051 
0 l60 6 7017 74 66 67j6 06 ,7 77 42 

d i / J 63 
C,2HI6OS 70,08 7,72 15,14 69,23 7,69115,36 / 30 
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The a lcohols  obtained cons i s t  of  v i s c o u s  light green l iquids dark-  
ening on s torage  in the air.  The constants  of II-VI are given in 
Table 1. When II-VI w e r e  oxidized with act ive  manganese  dioxide 
in e ther  for  6 h, good y ie lds  (60-80%) of the corresponding  thienyl  
ace ty len ic  ketones  VII-IX w e r e  obtained; their  constants  are given 
in Table 2. The exaltation of the m o l e c u l a r  refract ion of the 
ketones  obtained is  3 .0-3 .3  units .  

The a lkyl -subst i tuted ethynyl thienyl ketones  readi ly  react  
with hydrazine  in aqueous ethanol ,  undergoing in tramolecu lar  
cyc l i za t ion  with the format ion  of the corresponding  p y r a z o l e s :  

~S-~-CO--C-----CR NH2--NH2 ~ - - R  

XII-XIV H 

X l l  R : C H  3 X l l l  R=C4H ~ XIV R=CsHII 

To prove  their  s tructure ,  the ethynyl thienyl  ketones  w e r e  hydro-  
genated s e l ec t ive ly  over  a Pd/BaCO3 catalyst  to thienyl  vinyl  
ke tones .  Exhaust ive  hydrogenat ion gave the saturated thienyl  
ke tones .  

~ -  CO-CH~ CH-R 

/ _  xv. xvt ~ --CO- Cz~ CR 'r " J  "S /  

XVII-XIX 
XV R=CH 3 XVI R ~ C~H 9 XVII R ' ~  C3H7 

XVIII R'~C6HI3 XIXR'=C?HIS 

The IR spectra  of compounds  II-VI have a broad absorption 
band of an as soc ia ted  hydroxy group in the 3390-3420 c m  - i  region.  
In the IR spectra  of the ethynyl thienyl  ke tones  VII-XI there  is  a 
strong absorpt ion band at 1645 c m  -1. The lower ing  of the ear -  
bonyl frequency indicates that the carbonyl  group in the ethynyl 
thienyl  ketones  is  conjugated with the 7r-electronic s y s t e m  of  the 
h e t e r o c y c l e ,  on the one hand, and with the acety lenic  bond, on the 
other  hand. The stretching v ibrat ions  of the C - C bond in c o m -  
pounds II-XI give a narrow absorption band in the usual region of 
the spec trum - 2220-2230 c m  -I .  The frequenc ies  of  the v ibrat ions  
of the thiophene nucleus  are found within the fol lowing ranges:  
690, 885-840,  1055-1043,  and 3112-3090 cm -I .  

The 5 - a l k y l - 3 - ( 2 ' - t h i e n y l ) p y r a z o l e s  XII-XIV exhibit s trong 
absorption cons i s t ing  of a s e r i e s  of bands in the 1420-1580 em -I 
region.  These  can be ascr ibed  to the v ibrat ions  of the C ~ C and 
C ---- N bonds of the pyrazo le  ring. 

EXPERIMENTAL 

1 - ( 2 ' - T h i e n y l ) b u t - 2 - y n - l - o l  (II). With v igorous  s t irr ing ,  
methy laee ty lene  was  pas sed  for  5 h through a solution of the Grig-  
nard reagent f rom 1.6 g of  m a g n e s i u m  and 7.4 g of ethyl bromide 
in 50 ml  of te trahydrofuran at - 2 0 ~  Then a solut ion of  5 g 
(0.045 mole) of th iophene-2-carbaldehyde  in 20 ml  of dry t e t ra -  
hydrofuran w a s  s lowly  added with the continued"passage of methy l -  
ace ty lene .  The mixture  was  s t irred  for 1 h and was  left  overnight .  
The complex  obtained was  decomposed  with saturated a m m o n i u m  
chloride  solut ion,  the organic  l ayer  was  separated off,  and the 
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aqueous l a y e r  was  ex t rac ted  with e ther .  The organic  l a y e r  and the e therea l  ex t r ac t s  were  t r ea t ed  with 5% 
acet ic  acid and with wa te r  and w e r e  dr ied  with po t a s s ium carbonate .  The e ther  was evapora ted  off and the 
res idue  was dis t i l led in vacuum giving 4.8 g {70%) of II. 1 - ( 5 ' - E t h y l - 2 ' - t h i e n y l ) b u t - 2 - y n - l - o l  (III) was  ob-  
tained s imi l a r ly .  

1 - ( 2 ' - T h i e n y l ) h e x - 2 - y n - l - o l  (IV). With cooling (0~ a solution of 4.08 g (0.05 mole) of p ropy lace ty l -  
erie in 15 ml  of d r y  t e t r ahydro fu ran  was  added to the Gr ignard  reagen t  p r e p a r e d  f r o m  1.44 g (0.06 g-a tom)  
of magnes ium and 7 g (0.065 mole) of ethyl b romide  in 75 ml  of d ry  t e t r ahydrofu ran .  The mix tu re  was 
heated in the wa te r  bath for  3 h and cooled to 0~ and a solution of 5.6 g (0.05 mole) of t h i o p h e n e - 2 - c a r b -  
aldehyde in 15 ml  of d ry  t e t r ahyd ro fu ran  was slowly added. The resu l t ing  mix tu re  was s t i r r ed  for  1 h and 
lef t  overnight .  The reac t ion  product  was worked up in a s i m i l a r  manne r  to II. This  gave 3.51 (42%) of IV. 
1 - ( 2 ' - T h i e n y l ) h e p t - 2 - y n - l - o l  (V) and 1- ( 2 ' - t h i e n y l ) o c t - 2 - y n - l - o l  (VI) were  obtained s imi l a r ly .  

1 - ( 2 ' - T h i e n y l ) b u t - 2 - y n - l - o n e  (VII). With v igorous  s t i r r ing ,  10.6 g of act ive manganese  dioxide was 
added to a solution of 1.52 g (0.01 mole) of II in 40 ml  of e ther .  The mix tu re  was  s t i r r ed  at r o o m  t e m p e r a -  
ture  for  6 h. Then the p rec ip i t a te  was f i l t e red  off and washed repea ted ly  with e ther .  The e the rea l  solution 
was  dr ied with m a g n e s i u m  sulfate and evapora ted ,  and the res idue  was dis t i l led in vacuum.  This  gave 1.16 
g (77.5%) of VII. 1 - ( 5 ' - E t h y l - 2 ' - t h i e n y l ) b u t - 2 - y n - l - o n e  (VIII), 1 - ( 2 ' - t h i e n y l ) h e x - 2 - y n - l - o n e  (IX), 1 - (2 ' -  
t h i e n y l ) h e p t - 2 - y n - l - o n e  (X), and 1 - ( 2 ' - t h i e n y l ) o c t - 2 - y n - l - o n e  (X'I) were  obtained s imi l a r l y .  

5 -Methy l -3 - (2 ' - t h i eny l )py razo le  (:KID. A mix tu re  of 0.35 g (2.3 mmoles)  of VII and 0.3 g (2.3 mmoles)  
of hydraz ine  sulfate  in 20 ml  of ethanol was  hea ted  to the boiling point of the solvent ,  and then a smal l  
amount of wa te r  was added to r e n d e r  it homogeneous .  To this  boiling solution was added in drops  a sa tu-  
r a ted  solution of 0.32 g (2.3 mmoles)  of p o t a s s i u m  carbona te ,  and the mix ture  was heated in the w a t e r  bath 
for  3 h, cooled, and t r ea t ed  with 30 ml  of wa te r .  The prec ip i ta te  that deposi ted was f i l t e red  off and was 
washed on the g lass  f i l t e r  with wa t e r ,  cold ethanol,  and e ther .  Then it was  r e c r y s t a l l i z e d  f r o m  ethanol,  
giving 0.34 g (90%) of XII. mp 137-138~ Found %: N 17.27. CsHsN2S. Calculated %: N 17.07. 

5 -Bu ty l -3 - (2 ' - t h i eny l )py razo l e  (XIIt). This  was  obtained in a s i m i l a r  manner  to XII f r o m  1 g (5.2 
mmoles )  of X and 0.68 g (5.2 mmoles )  of hydraz ine  sulfate .  Yield 0.89 g (85%). bp 180-182~ (1 mm);  mp 
64-65~ (f rom ethanol).  Found %: N 13.61. CIIH14N2S. Calculated %: N 13.58. 

5 -Pen ty l -3 - (2 ' - t h i eny l )py razo l e  {XIV). This  was  obtained in a s i m i l a r  manne r  to XII f r o m  1.5 g (7.6 
mmoles )  of XI and 0.99 g (7.6 mmoles)  of hydraz ine  sulfate.  Yield 1.39 g (87%). bp 193-195~ (1 mm) ; mp 
65-66~ (f rom ethanol).  Found %: N 12.81. C/2H1GN2S. Calculated %: N 12.72. 

1 - ( 2 ' - T h i e n y l ) b u t - 2 - e n - l - o n e  (XV). A v e s s e l  for  ca ta ly t ic  hydrogenat ion was  charged  with 1.5 g (0.01 
mole) of VII, 30 ml  of methanol ,  and 1.2 g of P d / B a C O  3 ca ta lys t  (5% of Pd), and hydrogen was  pa s sed  in 
with shaking. Af ter  the absorp t ion  of 258 ml  of hydrogen,  the hydrogenat ion was stopped, the ca ta lys t  was  
f i l t e red  off, the solvent  was  evapora ted  off, and the res idue  was  dis t i l led in vacuum,  giving 1.21 g (80%) of 
XV. bp 102-103~ (3 mm);  n}~ 1.5900. Found %: C 63.61; H 5.35; S 21.10o C8H8OS. Calculated %: C 63.15; 
H 5.30; S 21.05. 

The se lec t ive  hydrogenat ion of X s i m i l a r l y  gave 1 - ( 2 ' - t h i e n y l ) h e p t - 2 - e n - l - o n e  (XV-D. bp 125-127~ 
(1 ram),  n~ 1.5387. Found %: C 67.98; H 7.30; S 16.46. CltHI4OS. Calculated %: C 68.02; H 7.27; S 16.49o 

1 - (2 ' -Th i eny l )bu t an - l -one  (XVII). This  was obtained by the exhaust ive hydrogenat ion of 1 g (7 mmoles)  
of VII, as  fo r  the p repa ra t ion  of XV. The yield of XVII was 0.87 g (87%). bp 92~ (3 mm) ,  n~  1.5449. L i t e r a  
tu re  data [2]; bp 91-92~ (3 mm) ,  n}~ 1.5413. 

1 - ( 2 ' - T h i e n y l ) h e p t a n - l - o n e  (XVIII). This  was obtained in a s i m i l a r  manne r  to XVII f r o m  1.64 g (8 
mmoles )  of X in the p r e s e n c e  of 0.8 g of P d / B a C O  3 ca ta lys t  (5~ of Pd). The yield of XV1TI was 1.2 g (70%). 
bp 120~ (1 ram); n~  1.5240. Found %: C 67.30; H 8.18; S 15.28. CIiHIGOS. Calculated %: C 67.32; H 8.15; 
S 15.23. 

1 - ( 2 ' - T h i e n y l ) o c t a n - l - o n e  (X'IX). This  was obtained in a s i m i l a r  manne r  to XVII f r o m  1 g (4.8 mmoles)  
of XI in the p r e s e n c e  of 0.8 g of P d / B a C O  3 ca ta lys t  (5% of Pd). The yield of XIX was  0.65 g (68%). bp 125- 
126~ (1 mm);  n}~ 1.5232. Found %: C 68.51; H 8.70; S 16.28. Ci2H18OS. Calculated %: C 68.54; H 8.63; S 
16.34. 
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