
SYNTHETIC STUDIES 

ON 
cx-OXOKETENE, DI~HIOACETALS 

(ABSTRACT J 

BY 

S RIRAM. V 

DEPARTMENT OF CHEMISTRY 

SCHOOL OF PHYSICAL SCIENCES 

S'U'EM:Z:TTED 

tN FULFILMENT OF THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

IN 

CHEMISTRY 

OF 

NORTH-EASTERN HILL UNIVERSITY 

SHILLONG - 793 003 

INDIA 





(\J 

H 0 H 

~,~cHo- ~,AfsMe 
\ R2 \ R2 ' , "- , 

-Ketoesters __ , __ , 
or 

-Ketoaldehydes Hydrolysis 

0 SMe 
1,2-Hydrideor ~ 
organometallic R 1 S Me 

,. add1bon and ' 
1,3-carbonyl \ R2 

Polyene esters 

Bromination 

0 SMe 

~'~OR 
I R2 \ 

' 
, __ , 

O,S-Acetals 

transposition ' ... __ , ' 

Double bond 
reactivity 

0 SMe 

~1~N::: 
I 

\ R2 
' / --, 
N,S-Acetals 

" / 0 N 

~'~< I R2 \ 

' 
, __ , 

N,N-Acetals 

Scheme 1 

0 SMe 

~1~R3 
\ R2 

__. 

, _, 

H 0 

~1~R3 or 

\ R2 , __ , 

1 ,3-diketones 

1,3-Carbon 
Carbocycles 

3-Carbon 1, 3 
electrophilic 
components 

nucleophiles 

Heterocycles 

Reactivities 
of R1 and R21 .. Miscellaneous 

, ... -- ....... , ' 
R1 R2 

SCH3 deprotonation 
and intramolecular ~t( 
condensation 

S SMe 





~ 

0 1 ?CH3 

CH{" (--ocH3 
H 

1 

Naotsu 1 tsuoH 1 cs2 1 Me2S04 

~ 

NaH I THF I CS2 I Me2S04 

Scheme- 2 

0 

H~OCH3 

CH SJL~~· ~OCH3 
3 SCH3 

2 85% 



·n 

N2H4 /EtOH 

H 
I 

R1/N 

>CH3 \ 
' 

, __ 

CH3S 

CH 
CH3S' 'SCH3 

3 
EtOH /6 I R2 

2 

MeONa/MeOH 

CH30 

Scheme- 3 

OCH3 

OCH3 

3 80% 

aq. AcOH 

OCH3 

OCH3 

CH3S 

5 a R1 ,R2= piperidine 85% 

6 

b R1,R2= morpholino 77% 

OCH3 

OCH3 

0 

H 

4 95% 



0') 

0 

.~OCH3 

CH3)lsc-·~ OCH3 
H3 

2 

NH20H.HCI/ NaOH /EtOH 

pH= 7 

OCH3 

__,AOCH
3 

aq.AcOH 

c~s~0} c~s 
7 75% 

NH20H.HCI/EtOH/NH 40Ac/AcOH/C6H6 

pH= 2.2 

Scheme- 4 

SCH3 

CH30r0 

CH30 

9 

0 

H 

8 93% 





0 DOCH3 NH 

OCH + ~ 
CH3S SCH3 3 

X NH2 

00 

2 11a X=NH 2 

b X=SH 

Scheme-6 

ROH /RONa 

OCH3 

RO 

12a X=NH 2,R=Me 
b X=NH2,R=Et 
c X=SH, R=Me 

d X=SH, R=Et 

65% 
60% 

61% 

56% 



~ 

0 

.~OCH3 

CH3SJ__Sc~·) OCH3 
H3 

2 

+ NCCH2CONH2 
Naotsu 1 tsuOH,reflux 

13 

Scheme -7 

SCH3 

CN 

• 
CH30 

CH30 

14 67% 







~ 
l\J 

0 SMe 

CH/0SMe 

R 

15 a R = H 
b R = CH3 

0 SMe 

~SMe 
Me 

18 

NaBH4/EtOH 

MeMgl/ether 

OH SMe 

CH,~SMe 
R 

16 a,b 

Scheme -8 

OH SMe 

CH,~SMe 
CH3 

19 

Scheme- 9 

POCI3/DMF 
• 

SMe 

H~S~ 
R 

17a R = H 59% 
b R =Me 70% 

POClsfDMF 
• 

0 

H~ ~ lMe 
~ ~ I 'SMe 

CH3 

20 80% 



f-A 
::,.., 

0 SMe 

H~SMe 
Me 

16b 

H 

o· 

+Me,AMe 

SMe 

SMe 
Me 

20 

NaOEt/EtOH 

MeMgi/Et20 

Scheme- 9 

SMe 

.. Me SMe 
fv1e 

21 85% 

NaBHiEtOH 

OH SMe 

Me~SMe 
fv1e 

22 

lPOC~IDMF 
0 SMe 

H~SMe 
Me 

23 70% 



~ 
~ 

0 SMe 

H~SMe 
H 

17 a 

+ 
/X 

CH2'-y 

Scheme -10 

Base 
• 

SMe 

x~SMe 
y H 

24 a X = Y = COOEt 
b X= CN Y= COOEt 
c X=Y= CN 
d X= CN Y = p-N02CsH4 

e X= CN Y = 2- thienyl 



f--.6 
en 

0 SMe 

H~SMe 
Me 

17 b 

+ 
/X 

CH~y 
Base 

Scheme -11 

• 

SMe 

x~sMe 
y Me 

24 f X = Y = COOEt 
g X = CN Y = COOEt 
h X= Y = CN 
i X = CN Y = p-N02CsH4 
j X = CN Y = 2-thienyl 
k X= H Y= N02 
I X,Y = N,N, dimethyl -5-barbituryl 



f--.6 
en 

H 

20 

Sfvle 

Sfv1e 

Me 

+ CH_......-X 
2....._y 

Piperidine(cat)/EtOH 

Scheme -12 

SMe 

X 
• SMe 

y Me 

25 a X = CN Y = COOEt 
b X = CN Y = p-N02CsH4 



















l\:) 

c.n 

0 SMe 

~SMe 
\.-x R 

30,31 a,b 

E>e 
Me3SOI /NaOH soln(50%) 

@8 0 • 
CH2CI2 /Bu4NBr /40 C 

Scheme -14 

0 SMe 

SMe 

R 

33 X= 0 a R=H 90% 
b R = CH3 95% 

34 X= S a R= H 92% 
b R=S 96% 



0 SMe 

~CHO + CH3~SMe 
R 

NaOEt /EtOH 
0 

0 c~ RT,4hr 
• ~:Me 

\-a R 

27 X= 0 a R=H 16 a R=H 
b R= CH3 b R= CH3 

['V 
0':) 28X=S a R=H 

30 X=O a R=H 65% 
b R = CH3 75% 

31 X=S a R= H 67% 

b R=CH3 b R = CH3 73% 

29 X= N-Me a R=H 
32 X= N-Me a R=H 67% 

b R = CH3 81% 
b R= CH3 

Scheme -15 







['V 

CD 

34 b 

SMe 

Me 

SnCI4 /CH3NOz 

0 
0 C __. RT 

SnCI4 /CzH5NOz 

0°C_. RT 

Scheme-18 

0 

s 

40 76% 

0 
SMe 

+ 

H s 

41 70% 42 10% 





w 
~ 

'\ N 
' 

0 SMe 

Me 

32 b 

se 
Me3SOI I NaOH soln (50%) 

se o 
CH2CI2I Bu4NBr I 40 C 

Scheme- 20 

• 

N, 
Me 

0 

SMe 

43 b 

! 
SMe 

Me/N 

45 73% 



w 
[\J 

Q)CHO 

N 
I 

CH3 

46 

0 SMe 

+ CH3~SMe 
R 

16 a R = H 
b R = CH3 

0 SMe 

NaOEt /EtOH 
0 

0 C--+- RT,4hr 
• ~ 

~SMe 
R 

47 a R = H 61% 
b R = CH3 81% 

Scheme- 21 









































1 ~CHO 11 
~1' 1 +-- ~v y 'SMe 

\ R2 \ R2 
-Ketoesters 

' / ~ / 
--~ --~ 

or 

-Ketoatdehydes Hydrolysis 

0 SMe 

Polyene esters ~~r;r.;:-.~:;:r-~ ~'YsMe 
I R2 

Bromination 

0 SMe 

\"'YoR 
I R2 

/ 
__ , 

O,S-Acetals 

Double bond 
reactivity 

0 SMe 

\"'Y< 
\ R2 

/ 
__ , 

N,S-Acetals 

' / .... __ , 

0 '.N/ 

f)l~< 
R2 ... / -_, 

N,N-Acetals 

Scheme 1 

0 SMe 

~1~R3 
\ R2 

/ 

__.. 
H 0 

\"'VR3 or 

\ R2 
/ 

__ , 

1,3-diketones 

1,3-Carbon Carbocycles nucleophiles 

Heterocycles 

Reactivities 
of R1 and R21 • Miscellaneous 

""" ... - ... ' , 
R1 R2 

SCH 3 deprotonation~ts 
and intram_olecular r ~ 
condensation SMe 

s 





H OH SMe 

~~SMe 
\ R2 ' , 
', -

2 

lBF3.Et20 I 
MeOH 

H 0 

R1 ~OMe 
I 

I R2 
\ ' 

' .... __ .... 

3 

0 SMe 

~~SMe 
\ R2 
' , ', ___ ~ 1 

NaBH4 I NiCI 2 

0 H 

~1VSMe 
\ R2 

' ' ' 
.... __ .. 

4 

1
1. NaBH4 
2. H30<±> 

H 0 

~1~H 
' 

R2 
' ... -- .. 

5 

Scheme 2 

DMSOI6. .. 

0 SMe 

~~SMe 
\ R2 
' ' ' 

6 

~~aBH4 I 
~EtOH 

H OH SMe 

~)(~SMe 
, R2 
' ' ' .... __ .. 

7 



0 SMe 

~1 Jl ,.1_ SM ~MgBr 
I/ I ' e R1 

R2 I 

' , ' ,. ... __ ... 

1 

.... -- ... 

R2 , ,. 

8 

Scheme- 3 

BF3.Et20 .,. ~1 
SMe C6Hs/.6 1 

I 
\ 

' 

SMe 

R2 
... - ...... 

9 



,, ......... - .. R2 

~1yYsMe+ 
0 SMe 

b 
a..-::'-~c , e, 

b 

•ya.'c or 

R1 X 
I 

\.. R2 ... __ .... 

b c/ 'a 

~1~x 
',, ___ .... R2 

X=SMe; H 

3 Carbon 1 ,3-binucleophiles and alpha-oxoketene 

dithioacetals approach for aromatic annelation . 

Scheme- 4 





,.-R1~0Me 
,,-R1YYJ :, I ,~ R1, ~ ~ ~Me 

1~ 
Me 

, 
: I '~-R2 ~ I 

1. Q[j ·._'-R2 
\ . -

SMe 
CH2C5Hs 10 SMe ~F3.EtzO/ BrMg 2. BF,.E1,0v 

16 CsHs/b. C.,H., II\ 11 
1. ~2.BF,.Et,O/ 

Me MeOH 
Me 

1 ROVMgCI (Ju 0 SMe ,~ R1 , ~ R1 1. 

~1YsMe 
·Ro , 

' ' 
, 

[ [ +OR I I 

I I 

OR \ 

2. BF3.Etz0 I CsHs/b. 2. BF3.Et20 I CsHslb. 
\ 

' ' '-R2 I R2 '-R2 
' ..... __ .... "1 

CH2C6H4-o-CH3 SMe 

15 12 

cd~& 
,~ R1 ¥ 

1. 
.P , ~ ,~ R1 

I , 
I 

2. BF3.EtzO I CsHslb. 
I 

\ 2. BF3.EtzO I CsHslb. I 

' \ 
~-R2 ' '-R2 

I 
SMe 

14 13 
Scheme 5 





CN 

~ 
1

· UNJ 
I 

Me 

1. uJi 
0 ..... 

2. BF3.Et20 I CsHsl/j. 

', -R1 

22 

I 

I 

I 

, 

R2 

' ' R1 ~ Li 0 ~N~ r() 
0 SMe 1. coou -ph ~ 0 1. . I R1 s ~ U Me 1 

' ~ ~ 
' 2. BF,.Et,O I C,H, ' ,' 1 MeS 

21 

, 
, ' 

1
1 R1 0 

R2~~N,...,Me 
MeSA),NAO 

I 
Me 

20 

, __ 

0 

'· /,x~ 
U Me 

2. BF3.Et20 I CsHsl/j. 

Scheme 6 

Me 

Me'ci::: I I u 
N,N 

1
· coou 

2. H3P04 

I 

I 
I 

\ 

', -R1 

CN 

~1 
' 

17 

SMe 

SMe 

SMe 

R2-, 
' \ 

R1 -'" 

Me 

I 

I 















0 

M 
N 

0 

0 
CIO 
N 

Q) 

E 
Q) 
.s: 
(,) 

U) 



29 

SiMe3 

32 

CF3CH20H 
MeS03H 

69% 

TFA • 

• 

33 

s) 
30 

0 HgCI2/CaC03 

Scheme- 8 

MeCN 

76% 

• 

• 
0 

31 

0 

0 

34 



TFA 
• 

35 36 

PTSA 

Q 
S. S ... 

38 39 

Scheme- 9 

HgCI2/CaC03 

aq.MeCN 
• 

HgCI2/BF3.Et20 

Raney-Ni 

0 

37 

MeO 

MeO 

40 

MeO~ 

~ MeO 

41 



























NH2NH2 

0 SMe 

R~SMe 
e 

X orHX 

1 d R =Ph 
e R = 4-Me0-C6H4 

TsOH I EtOH 

~s~ 
I 
H 

6 

X 

R-rS~ 
0 

NH2NH2 

7 a X= alkoxy 
b X=amino 

[ RCOCH2COOC2H5] 

9 

Scheme- 2 

.. 

NH2NH2 

[)_X 
N 
I 
H 

Sa X=alkoxy 
b X= amino 

.. ~0 
I 
H 

10 





Ph 
N2H4 1 EtOH 'o-sMa 

N 
I 
H 

6a 
' 

0 SMe 

PhySMa I }aOEt/EtOH H 
1d 

Ph 

N2H4 I NaOEt I EtOH_ 'o-oEt 
N 
I 
H 

Sa 

Scheme- 3 

R1 
\ VR1 N-R2 

NH20H I EtOH I 6 k-0 N,.... 
Ar I 

H R2 

11 12 
R1=aryl 
R2=alkyl,aryl 

Scheme- 4 





0 SR2 

R~SR2 
1 f 

R1 = aryl,heteroaryl 

R2 =aryl 

NH20H.HCI I NaOMe I MeOH D1 

reflux, 1 0-15 h 
- R2S /N 

0 

NH20H.HCI I AcOH I NaOAc 
EtOH I C6H6 I reflux, 8-10 hr 

Scheme- 5 

13 

/T--{SR2 

R~-)~ 
0 

14 







RJL00 SCH3 

I SCH 
I 3 
I R2 
' I ... " -- ... 1g 

R1 = alkyl,aryl,heteroaryl 
R2 =alkyl 

Zn-Cu I CH212 

Et20 I THF 

Scheme -7 

,"-- .... ' 
I ' 

I I 
1 I 

• 
R\-/R

2 

(S)-SCH3 

25 





,-- ------ " ... " ... " ... , ' , ' , ' 
I \ I \ I \ 

I I I I I 
I R1 R2 

~ 
R1 R2 

OJ--)_SCH3 

Zn-Cu/CHzlz IZnO 

Et20!THF .. O~SCH3 H <i'l SCH 
Zr( s 3 

CH3S ·· .. 8e/S<i'l8 H I . 
zHy 'cH3 ~CH3 

e 
I I 

1g L 26 27 

l 
---" ... 

' I \ 
I 

I 
I 

R1 R2 
R1 R2 

two steps H~SCH3 );---! ... 
0 

29 25 

Scheme- 8 



1 IH3 
Rf l 'QR2 

H 

29 
R1 =aryl 
R2 = alkyl,aryl 

Zn-Cu I CH212 

Et20 I THF 

Scheme- 9 

.. 
R\-{H 
Z.s~R2 

30 



NC SMe 

>=< + 

NC SMe 

1a 

NC OEt 

>=< + 

NC OEt 

33 

X SR 

>=< + 

NC SMe 

1h X=CN, R=Me 
X=COOEt, R=Me 

j X=COOEt, R=3-thioindolyl 

NH 
)l 

H2N NH2 

31a 

31 a 

Scheme -10 

NH 

)lNH2 R 

31a R=NH 2 

b R=H 

c R=Me 

Scheme -11 

NC:(

2 

.. CH3S NLNH2 

• 

32a 

NH2 

NC~N 
~N)lNH2 EtO 

• 

34b 

SMe 

NC0N 

Jl~R y 

32c Y=NH 2 
d Y=OH 





OR 

RONaiROH Ar{;x 
34 a X=NH2 

0 SMe NH I b X=SH 

Ar~SMe + X)lNH2 
I 

SMe 

1k 31a X=NH2 I Ar~Jx d X=SH NaH I DMF 

35 a X=NH2 

Scheme -12 b X=SH 

SR3 

0 SR3 R2x):CN 
R1YSR3 + NCCH2CONH2 

NaOPri I PriQH 

R2 
R1 N 0 

I 
H 

11 36 
Scheme -13 

37 









O OCH3 

CH3~0CH3 
H 

38 

Naotsu I tsuOH I CS2 1 Me2S04 

~ 

NaH I THF I CS2 I Me2S04 

Scheme- 14 

0 

H~OCH 

CH s~--· >CH: 
3 SCH3 

39 85% 









N2H4/EtOH 

H 
I 

R1/N 

>CH3 \ 
' ~--

CH 
CH3S' -scH3 

3 EtOH /6 

39 

MeONa/MeOH 

Scheme -15 

CH3S 

OCH3 

OCH3 

aq. AcOH 
CH3S 

40 80% 

R1 , 
I 
I 
\ R2 .... __ .,. 

CH30 

OCH3 

OCH3 

42 a R1 ,R2= piperidine 85% 
b R1 ,R2= morpholino 77% 

OCH3 

OCH3 

43 

0 

H 

41 95% 









0 

.~OCH3 

CH3SJ__SCH~CH3 
39 

NH20H. HCI/ NaOH /EtOH 

pH= 7 

OCH3 

·____AOCH3 aq.AcOH 

CH3S___!(0 ) CH3S 

0 

44 75% 45 93% 

NH20H.HCI/EtOH/NH 40Ac/AcOH/C6H6 

pH= 2.2 

Scheme -16 

SCH3 

CH30r--O 

CH30 

46 

H 













0 

.~OCH3 

CH3)lsc-·~ OCH3 
H3 

39 

+ 

NH 

X)lNH2 

31a X=NH 2 
d X=SH 

Scheme-18 

ROH /RONa • 

OCH3 

RO 

48a X=NH2,R=Me 
b X=NH2,R=Et 
c X=SH, R=Me 

d X=SH, R=Et 

65% 
60% 

61% 

56% 





0 

.~OCH3 

CH S~~~·~CH3 + NCCH2CONH 
3 SCH3 2 

39 36 

Naotsu 1 tsuOH,reflux 

Scheme -19 

SCH3 

CN 

• 
CH30 

CH30 

49 67% 















































rAISxH + 

~s x 
1 

® e 
W : X=PPh 3 BF4 
WH :X=PO(OEth 

1 + 

OHC~CHO 
2 

CHO 

4 

1+0HC~CHO 
6 

Base .. g:s 
. s 

3 A 

Base .. 
'A 

5 

Base ©1-~A 
7 

A = Acceptor groups 

CN 

"-- "-- "'---- Q >=o "'===< 
TgCN 

A= 

0 Q H CN 

"' N02 

Sa b c d e f 

Scheme -1 



o-<Q)-sr + Hto{zncl Pd(DBA)z /TPP,(1 %moi.1/4)THF 

reflux 16 hr 
• 

9a D=N(CH3)2 
b D=OCH3 

10a n=1 
b n=2 

D 

X 

/-v • 

13 a X= Y = CN 

b X= CN, Y = S02Ph 

c X= H,Y = 4-N02CsH4 

d X= CN, Y = PO(C2H5)2 

CH2XY I piperidine 

ethanol, reflux 

Scheme -2 

o-<Q>-fQlH 
11 

i)n-BuLi 

ii)DMF 

o---<Q>---f()i~HO 
12 







14 

15 

16 

0 
II 

(SXs>< 
s S H 

20 

0 

i) sutOK-THF,-78 C,N 2 

ii} 0... 
S CHO 

iii) NC>=<CN 

NC CN ,DMF 

Scheme-4 

CN 

NC 

21 

~; 
A /'-....../~CN 

NC 

22 

CN 

(' 1~cN ~ . s NC 

23 

CN 

()(; 1_ ~CN 
NC 

s 
24 





¢' +Qo 
CHO 

25 26 

Et/<--Q--1 
32 c 

Et~--Q--1 

31 c 

eutoKJeutoH .. 

0 

0 

Et 
I 

N ys 
N, 

Et 

CN 

CN 

0 

27 

Diethyl 2-thienylmethyl 

phosphonate 
• 

Et!J 

DTBA = Diethyl thio barbituric acid 

Scheme- 5 

29 

34 

~ 

28 

s 

1 
BuLi/DMF 

or BuLi/TCNE 

R 

R= CHO CN 

R= '>==<CN 
NC · 









Me3Si'-.,./~SiMe3 

35 a n = 0 

b n = 1 
c n = 2 

R1COCI I AIC1 3 • 0 

CH2CI2 I 0 C 

R1 
Me3Si~~ 

36 a n = 0 
b n =1 

0 

l R2COCI/AIC~ I CH2CI2 

0 R1 

~ R
2 

0 

37 a n = 0 
b n = 1 

R~~SiMe3 
PdCI2/CuCI2/LiCI/MeOH R 

or PdCI2L2/CuCI/LiCI/HMPA 

38 a R =PhCO 

b R =PhCO 

c R =PhCH2CO 

d R =4-CH3C6H4CH2CO 

n=O 
n=1 
n = 1 

n=1 

e 
f 

R =4-n-C10H21 C6H4CH2CO n = 2 

R =PhCO n = 2 

9 R=Ph n=O 
Scheme-6 

39 a- g 







0 SIVIe 

CH/~~Stv"e 
R 

40 a R= H 
b R = CH3 

SMe 

H4Stv"e 
IVIe 

42 

NaBH4/EtOH 

MeMgl /ether 

OH SMe 

CH~Stv"e 
R 

41 a,b 

Scheme -7 

OH SMe 

CH3~SMe 
CH3 

43 

Scheme -8 

POCI3/DMF 

POCI3/DMF 
• 

0 SMe 

H~Stv"e 
R 

42 a R = H 59% 

b R=Me 70% 

o SMe 

H~Stv"e 
CH3 

44 80% 





0 Sfv'le 

H~SMe 
fv1e 

42b 

H 

0 

+Me_)lMe 

SMe 

SMe 

rv1e 

44 

0 Srvle 

NaOEI/EtOH Me~SMe 

MeMgi/Et20 
• 

Scheme- 9 

rv1e 

45 85% 

NaBH4/EtOH 

OH Srvle 

Me~SMe 
rv1e 

46 

1 POCI3/DMF 

0 SMe 

H~~SMe 
Me 

47 70% 





SIV1e 

~s~ + 

H 

42 a 

/X 
CH2...._,_y 

Scheme -10 

Base 
• 

SIV1e 

x~s~ 
y H 

48 a X=Y= COOEt 
b X= CN Y= COOEt 
c X=Y= CN 
d X= CN Y = p-N02CsH4 
e X=CN Y = 2- thienyl 







0 Stv1e 

~s~ 
tv1e 

42 b 

+ 
.......... x 

CH~y 
Base 

Scheme -11 

• 

Stv1e 

x~s~ 
y tv1e 

48 f X = Y = COOEt 
g X = CN Y = COOEt 
h X=Y= CN 
i X = CN Y = p-N02CsH4 
j X = CN Y = 2-thienyl 
k X= H Y = N02 
I X,Y = N,N, dimethyl -5-barbituryl 





















Sl\lle 

H SMe 

l\lle 

44 

+ CH/X 
2......._y 

Piperidine( cat)/EtOH 

Scheme -12 

Sl\lle 

X 
• 

y l\lle 

49 a X = CN Y = COOEt 
b X = CN Y = p-N02CsH4 







z: ... ... , , , ~; ' , , ~ 1 
... ~ . 

~
~ . , 
1 

~LlM~wL 

·---r --- -~c 
'=1G 

I 

liG 

SMe 

EtOOC~ ~ ~ 
f ~ ~ / 'SMe 

CN Me 

49 a 
13C NMR SPECTRUM: 75MHz 

' 
' 

I 
! 

' 

I 
.... ..,.. ..,.,., 

·--,--· - --- ~- --- - ------ -- ·- --------
' ' ' 

'30 ' 2 0 ! I 0 ! 0 0 -,. 7·: .JC 1U !C 30 2G 

I 
I 

I 

~lio ... ~-..,.t.~ ....... 

1'· 























































H11Cs 

Ph'-../O 

Br 

1 

4 

COOMe 
I 

0 

COOMe 

0 

BF3.Et20 
0 

CH2CI2/0 C 

BF3.Et20'Et20 
0 

-78 C_. RT 

H11Cs 

Ph T 
,...... 

'-,./0 2 I Pd(O) 

COOMe 

?~ 
H11Cs 

Ph 1 '-,./0 

3 
0 

Br 

5 

COOMe Pd(O) 

Br 

6 

Scheme -1 







OH 

R=CaH5 I r y "' "-"' " I SMe H20 "" )._ /'.. ~ ,SMe 
- -·. .. 

8 9 

0 SMe 

SMe 
Lewis acid · · 

R 

7 a R =Ph 0 SMe 
b R = 4-MeOC6H4 I 

SMe 

R =4-MeOC6H4 

b 
10 OM3 

Scheme -2 





O SMe 

R2~SMe 
9 ~1 . 

Ar 
7 

R2 

!Acid 

SMe 
I 

12 

Ar=Ph 

R1=H 

H20 

SMe 

0 SMe 

Ph 

9 

SMe 

@8 
Me3SOI/NaOH soln (50%) 

0 

P.T.C /CH2CI2/40 C 

- [ CH,~ i(CH3)J 

Rw.O SMe. 

SMe 

R1 
Ar 

• 
0 

~
Me 

e 
SMe 

Ar 

13 

SnCI4 /CsHs 

R1=H 
(±) 

-H 

11 

H3P04 /HCOOH 

0 SMe 

R~SMe Methanolysis 

Ar 

10 

Scheme-3 

R1= Me 

R1=H 

0 
R2'-......_hMe 

\___(~COSMe 
Ar 

14 

0 

R~ 

\____(Ar 

15 

0 0 

R2~0Me 
Ar 

16 



0 

H 

MeO 

17 

0 SMe 

+ MeVSMe 
R 

18 a R = H 

b R=Me 

NaOEt/EtOH ... 

Scheme- 4 

MeO 

19 a R =H 

bR=Me 

MeO 

7c R= H 

d R=Me 

0 

SMe 

GH2~ f(CH,)J 

0 

SMe 



0 
II 

SnCI4 I CsH6 I RT IVIwv T l 
BF3.Et20 I HgC~ --

MeOH 

MeO{YJ 
7c~ 

20 21 

r 
0 

I ~ 
H3P04 I HCOOH I t::,. 

I I 

l MeO I MeO 

22 23 

0 

7d 
H3P04 I HC02H I t::,. • 

MeO 

24 

Scheme- 5 





0 SMe 

Ar~SMe 
R1 

[ CH2J(CH3)J 
• Ar 

0 SMe 
I 

SMe 

R1 

25 a-g 26 a-g 

25,26 a Ar=C6H5,R1=H,n=1 
b Ar=C6H5,R1=Me,n=1 
c Ar=4-MeOC6H4,R1=Me,n=1 
d Ar=3,4-(Me0hC6H3,R1=H,n=1 
e Ar=C6H5,R1=H,n=2 
f Ar=4-MeOC6H4,R1=H,n=1 
g Ar=4-MeOC 6H4,R1=H,n=2 

Scheme- 6 



26 a-e 

0 SMe 

Ph~SMe 
H 

26a n = 1 
e n = 2 

H3P04IHCOOH 
• 

RT---+ 80°C 

SnCI4 I C6H6 I RT 

Scheme-7 

+ 

28 

Scheme-8 

~::e 
~Ph 

27a n =1 
b n = 2 

0 

OJ 
29 

Me 
+ 

Ar1 

Ar1 =Ar,Ar -CH =CH-

0 

30 





26 f 
H3P04 I HCOOH 

0 
80 C ,4hr 

26g 
H3P04 I HCOOH 

0 
80 C ,4hr 

Scheme- 9 

0 SMe 

·~SMe 
9 k2 

R1 

NaBH4 or 
• R3MgX 

7 R1 =aryl 

26 R1 = styryl,dienyl aryl 

Scheme -10 

ol:iJ<:' 
31 

t6 
32 

«OH SM:Me 

3 
2 

R1 

33 
R3 = H (from NaB~ reduction) 

R3 = alkyl (from alkyl Grignard addition) 





R3 

-Q' 
OH SMe 

SnCI4 I CH3N02 
H COSMe SMe 

R1 

33 R1 =aryl 34 

R2 = H,Me 
R3 = H,Me 

Scheme -11 

H 

-{fe 
Me 

COSMe 

OH SMe Ar 
34a Me~SMe 

SJ H ~e 
Ar 

SnCI4 I CH3N02 

H 

Me Me 

33a 

33a,34a,35 Ar = 4-MeOCsH4 
Ar 

SMe 

35 

Scheme -12 





v:Me 
)J R3~2 

SMe 

p~ffo~/CC~/6 R'~sMe 

R1 

33 R1 = aryl,styryl,dienyl aryl 

R2 = H, Me 
R3 =H 

«OH S~Me 
3 

2 
R1 

33 

R1 = Phenyl,aryl 
R2= H 
R3 =alkyl 

H R2 

36 

Scheme -13 

E> e 
Py /Tos ICC~ I 6 

Scheme -14 

BF3· Et201HgCI21MeOH R1~~COavle 

H R2 

37 
36,37 a R1 = aryl 

b R1 = styryl 
c R1 = dienyl aryl 

.. 
Me 
~ SMe 

R1 

38 



0 

',_R30 

R1 =H,Me 

R2 =H,Me 
/ 

R3 =Me,CH2-----

7 

R2 

SMe 
SnCI4/CH 3N02 

e 

0~nCI4 

R1 

OR~, 

~R3;" 
39 

1 R1,R2 =H 
R3= Me 

0 
SMe 

'sMe 

\ 
I 

I 

OR3 

QR3 

41 

Scheme -15 

MeS 

R2 

QR3, 

40 

' ' I 
I 

I 
/ 

l HgCI2/aq.CH3CN 

QR3-, 

42 

' ' I 
I 





,R3Q 

OH SMe 

SMe 

33 
R1 =H,Me 
R2=H,Me __.. 

R3 =Me,CH2-............. 

SnCI4 /CH3N02 

0 

~SMe 
~Ar 

H 

45 

Ar = 3,4-(Me0)2C6H3 

R2 

R2 

43 

OR3 
... 
' \ 

I 

t<?R3_.,/ 

R1=Me 

Raney Ni/ EtOH 

OR3 

OR3 

46 

Scheme -16 

R2 

Ha 

44 

0 

R2 

Ha 
47 

SMe 

OR3, 
' \ 

HgCI2 /aq.CH3CN 

OR3 



0 SMe 
SnCI4 /CH3N02 /RT 

SMe 

26 

SnCI4/CH3N02/RT 

Ar= Ph 

CE
O 0 

SMe 

~Ph H 

50 (cis/trans) 

• Ar ________ .,... 

H 

48 

Raney Ni/EtOH/6 

H(f):OMeH 
Me 

Ar 
H 

51 

Ar =3,4-(Me0)2C6H3 

Scheme -17 

~Ar 
H H 

49 





m 
~SMe 

H ~Ph 

50 

@+~ 

48 

Scheme -18 

OIVe • 
e 

-H 

0 
......... ~nCI4 
~e 
'----/LSMe 
H~ 

0 
53 (91Ve 

14-exo trig 

0 

0
_snCI4 

I 

Me 
SMe 

SMe 

54 



OH SMe 

SMe SnCI4 /CH3N02 
• 

A) 
33 

SnCI4 /CH3N02 

Ar = 4-Me0C6H4 

H 

SMe 
I 

56 

Scheme- 19 

MeS 

,RO 

, RO 

... RO 
; 

',, _ RO 

.... •He 

55 

BF3.Etz0 /HgCI2/MeOH 

0 

.... •He 

57 a R=CH3 / 
b R = R = CH2 

~ 





33 
SnCI4 /CH3N02 .. ,SMe 

I --s 

~s~ 
Ar 

Ar 
MeS 

Me 

58 2,3-E 
59 2,3-Z 

1l 

0 / w-
-Q~ 

61 60 

l l Ar =4-MeOPh 

55 
56 

Scheme -20 





~CHO 0 

62 

0 SMe 

+ CH3~SMe 
R 

18 a R = H 
b R= CH3 

NaOEt/EtOH 
0 o c-. RT,4hr 

Scheme- 21 

• ~:Me 
\-o · R 

63 a R = H 
b R = CH3 

(±)8 

65% 
75% 

Me3SOI/NaOH soln(50%) 

00 0 
CH2CI2 /Bu4NBr /40 C 

0 SMe 

SMe 

R 

64 a R = H 90% 
b R = CH3 95% 







0 0 0 II MP. 0 II 

MeS 
0 SMe .~/"e//v \ r "~ 1\11,::. 

yy 'SMe 

SMe 
SnCI4 /CH3N02 

0°C __.. RT 
., /-f. ) + r=-\. + 

Me 0 = H 0 
~, 

64 b 66 70% 15% 68 5% 

Scheme- 23 







SMe 

R=Me SMe. SMe 
64 _ __,. 

SMe -SnCI4-

MeS 

69 

l 
70 

0 

71 

J hydrolysis 

0 

/ H 
SMe 

SMe R =H 
-H@ .. Me 

\ 
0 68 

72 65 

~ 
0 

hydrolysis 
II 

ce 
0 

R =Me 
67 

~ 

73 
cyclization 

d]!jo 
0 

66 
Scheme- 24 





~CHO s 

74 

0 SMe 

+ CH3YSMe 

R 

18 a R = H 

b R = CH3 

NaOEt /EtOH 
0 • o c-. RT,4hr 

Scheme- 25 

~:Me 
\--s R 

75 a R=H 67% 
b R =CH3 73% 

98 
Me3SOI/NaOH soln(50%) 

00 0 
CH2CI2 /Bu4NBr /40 C 

0 SMe 

SMe 

S R 

76 a R = H 92% 

b R = CH3 96% 







0 
SnCI4 /CH3N02 

0 
0 C---+ RT 

0 SMe 78 76% 

SMe 

S Me 

76 b 

SMe 

SnCI4 /C2HsN02 

0°C-. RT + 

H 
s 

79 70% 78 10% 

Scheme-27 







e 
SnCI.dl 0 SMe 

I 

SnCI4 I r~ 
SMe l l 

0 
76 -)--Ft.SMe R=H • <±> 

-H 

s SMe s 

80 
81 

Ill 
77 

R=Me 

0 

cyclization hydrolysis • 

s 

79 82 78 

Scheme- 28 





t. 

~CHO N 
I 

CH3 

83 

0 SMe 

+ CH3YSMe 
R 

18 a R = H 
b R = CH3 

NaOEt /EtOH 
0 • 

0 C----+ RT,4hr 

Scheme- 29 

~:Me 
\-,N,CH3 R 

84 a R = H 
b R = CH3 

67% 
81% 











0 SMe 

~J('{sMe 
CI 

' Me 

84 b 

ee 
Me3SOI I NaOH soln (50%) 

ee o 
CH2CI21 Bu4NBr I 40 C 

Scheme- 31 

I 
N, 

Me 

0 SMe 
Jl ~ 

SMe 
I 

Me 

85 b 

l 
SMe 

Me,.......N 

87 73% 



[CH3J=CHJ 
84 

SMe .. SMe 

SMe 

85 88 

1 
e 

~el 
0 

R=Me 

I 
-V ~ SMe I R=H 

hydrolysis -<±> 
-H 

\ 
N-11 I 

N-lt I /N 
Me/ Me/ Me 

87 89 86 

Scheme- 32 



Q)CHO 
N 
I 
CH3 

90 

0 SMe 

+ CH3¥SMe 
R 

18 a R = H 
b R = CH3 

0 SMe 

NaOEt /EtOH 
0 • 

o c-. RT,4hr ~ 
Jyl-sMe 

R 

91a R=H 61% 
b R = CH3 81% 

Scheme- 33 







0 SMe 

~ 
~SMe 

Me 
...--;::. 

91 b 

(t)9 
Me3SOI /NaOH soln (50%) 

(t)9 0 

CH2CI2/8u4N8r/40 C 

Scheme -35 

0 

SMe 

92 b 

94 76% 



e I A,._ ~0 )U:e I 
[(cH3J= CH] I SMe 

I ,J' ~SMe 

. 
~ R I v 

'). I ~ 91 

~4 
f', 
I 

Me 

92 95 

1 
~ -

- e 
0 

~ @ SMe 
..--:::= 

R=Me 

hydrolysis 96 

Scheme -36 



























CH),2.40(s,6H,SCH3),6.0( d,J=2.5Hz, 1H,CH-3 '),6.12-6.33(m,2H,CH-4' 

and Ha),7.20(brs, lH,CH-5'); (Anal.Calcd.for C 12H 1402S2 254.37: C, 

56.66o/o, H, 5.55%. Found :C, 56.85o/o; H, 5.67%) 

1-[2-Bis(methylthio) methylene propanoyl-.-2-(2-furyl) 

cyclopropane:(64b) 

Yellow viscous liquid; Yield 2.5g(95%); IR(neat)2950,1670,1600 em-1
; 

1H NMR(300MHz~CCl4) 1.30-2.30(m,2H,CH2),2.09(s,3H,SCH3),2.19 (s, 

3H,SCH3), 2.33 (s,3H,SCH3), 1.97-2.90 (m,H,Ha), 6.16(d, J=2.5Hz, lH, 

H3'), 6.33(dd,J= 3,2.5 Hz,IH,CH-4),7.30(d,J=2Hz,lH,CH').(Anal.Caled 

for C 13H 160 2S2 268.40 .: C, 58.18%; H, 6.01%, Found: C, 58.35%; H, 

6.24o/o). 

1-[2-Bis(methylthio)methylene acetylj-2-(2-thienyl) cyclopropane 

(76a): 

Yellow liquid, yield g(92 %); IR(CC14): 1734, 1671, 1602 em-1
; 

1H 

NMR (300 MHz CDCl3), 1.31-1.33(m, 1H), 1.70-1.73 (m, 1H), 2.14-

2.16 (m, 1H), 2.419 (s, 3H, SCH3), 2.425 (S,3H,SCH3), 2.42-2.44 (m, 

IH), 6.19 (s, lH, olefinic), 6.77-6.78 (m,2H), 6.84-6.87 (m, 2H), 7.02 (s, 

13 1 1H),7.29(s, lH); C NMR(75 MHz, CDCI3)14.17, 16.49, 18.94, 23. 5, 
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39.60, 112.16, 122.01, 122.84, 126.22, 144.70, 160.02, 190.93; (Anal. 

Calcd. for 270.44.41 o/o, C, 51.53o/o,H, 4.72o/o,Found,C, 51.76, H, 4.49%) 

l-(2-Bis)methylthio )methylene propanoyl)-2-(2-thienyl) 

cyclopropane (76b) 

Yellow liquid, Yield 2.7g (96%), IR (CCI4), 1760, 1680, 1620cm-1
; 

1H 

NMR (300MHz, CDCI3) 1.38-140 (m,lH), 1.77-1.80(m,lH), 2.10(s,3H, 

CH3),2.33-2.35(m, 1 H),2.34(s,3H,SCH3),2.70-2.73(m, IH), 6.79(brs,1H), 

13 6.81-6.83(m,1H),7.00-7.02(m, 1H); C NMR(75MHz, CDCI3) 16.17, 

17.17, 19.49, 20.31, 33.58, 122.53, 123.54, 126.46, 135.82, 144.60, 

+ 144.87, 201.88. M.S: m/z 284: (M , l.l %), (268, 28.2%),(238, 30.4%), 

(83, 1 OOo/o) (Anal. Calcd. For C 13H 160S3 : 284.47 C, 54.89o/o, H, 5.67o/o, 

Found, C, 54.68%, H, 5.85o/o) 

1,1-Bis (methylthio) methylene-3-(2-( -1 methyl pyrrolyl) 

cyclopentanone:(86) 

Brown viscous liquid; Yield l.73g(65%);IR (CCl4), 2815, 1650cm-1
, 

1H 

NMR (300MHz, CDCl3),1.8-2.0 (m,lH, CH), 2.1-2.6 (m,2H, CH2), 2.29 

(s,3H, SCH3), 2.49 (s,3H, SCH3), 2.54-2.69 (m,1H, CH2), 3.65 (s,3H; N-

CH3), 5.5 (d,lH, CH-8), 5.7 (m,lH, arom), 6.0 (m,lH, arom), 6.6 (m,lH, 
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arom); 13 C NMR (CDCl3), 18.02, 18.53, 27.21, 33.73, 38.05, 42.11, 

69.22, 105.75, 105.82, 106.51, 121.55, 122.84, 134.60, 137.51, 153.4, 

201.80.(Anal.Calcd. for C13H150S2N 267.42 C, 58.39%, H, 6.41% N, 

5.24o/o; Found C, 58.56o/o, H, 6.72o/o, N, 5,11 o/o) 

S-methyl-2-methyl-3-(2-pyrrolyl)cyclopentanone-2- carbothioate 

(87): 

Brown viscous liquid, Yield 1.8g (73%);1R (CCI4): 1682, 1601, 1427 

em·'; 1H NMR (90 MHz, CC14).: 2.1 (s,3H,CH3), 2.2-2.6 (m, 4H), 2.4 (S, 

3H, SCH3), 3.7 S, 3H, N-CH3), 4.7 (brs IH), 5.9 (brs, IH arom), 6.1 (brs 

1H, arom), 6.7 (brs, 1H, arom); (Anal. Calcd. For C13H 170 2SN: 251.35, 

C, 62.12o/o, H, 6.82o/o, N,5.57o/o Found C, 62.0lo/o, H, 7.03o/o, N, 5.79o/o) 

Bis( methylthio )methylene-3-(3-(1-methyl)-indolyl) 

cyclopentanone:(93) 

Yellow solid, low melting,Yield 2.0g(63o/o);IR(KBr)1653, 1548,1397 

cm-1
; 

1H NMR (CDC13): 2.12-2.27 (m,IH, CH2), 2.27-2.32 (m,2H, CH2), 

2.28 (s, 3H, SCH3), 2.43-2.52 (m,lH, CH2), 2.48(s, 3H, SCH3), 4.66 

(brs,lH, CH), 6.50 9s, IH, arom), 7.15-7.23 (m,3H, arom), 7.52-7.55 

13 (m,IH, arom); C NMR (75MHz, CDC13): 17.68, 18.68, 27.66, 32.36, 
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37.87,41.88, 109, 116.81, 118.76, 121.65, 125.42, 126.38, 137.38, 

137.75, 151.12, 151.27;(Anal.Calcd. for C 17H 190NS2 317.48 C, 64.32 

H, 6.03o/o, N, 4.4lo/o; Found C, 64.16, H, 6.20%, N, 4.57%) 

S-Methyl -5(3-(1-methyl)- indolyl)-1- methyl-2-oxo cyclopentane 

carbothioate:(94) 

Pale yellow flakes: m.p. l62°C(CHCI/ether) yield 70%JR (KBr): 3415, 

1680, 1600 cm-1
, 

1H NMR (CDCI3), l.l2(s,3H, CH3), 32.12-2.23 (m,IH, 

CH2), 2.30 (s,3H, SCH3), 2.33-2.41 (m,IH, CH2), 2.56-2.6 (m,2H, CH2), 

3.74 (s,3H, N-CH3), 4.45-4.50 (m,lH, CH), 6.87 (s,lH, arom), 7.02-

7.07 (m,1H, arom), 7.16-7.28 (mn,2H, arom), 7.43 (d, lH, J= 4Hz, 

13 arom); C NMR (CDC1 3);12.15, 14.70,25.20,32.78, 38.17, 43.12, 67.38, 

109.18, 112.25,119, 119.66, 121.76, 126.94, 127.67, 135.81, 202.01, 

215.35;(Anal.Calcd for C 17H 190 2NS 301.41; C, 67.74%, H, 6.35%, N, 

4.65%; Found C, 67.59%, H, 6.21 %, N, 4.79%) 

Procedure for NaBH4 reduction : 

To a solution of the cyclopropyl ketone( 10 mmol) in absolute 

ethanol( 40ml ), excess of NaBH4 ( J.25g,40 mmol) was added and the 
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reaction mixture was refluxed for 2 hours(monitored by TLC). The 

excess ethanol was distilled off at reduced pressure and the residue was 

poured into crushed ice. Saturated NaHC03 solution (30 ml)was then 

added and the reaction mixture was extracted with CHCl3(3x50ml), 

washed with brine (2x50 ml) and dried over anhydrous NaS04 and 

concentrated to yield a thick liquid which was used as such for the next 

step. 

General procodure for rearangement of Cyclopropyl Ketones and 

carbinols with SnC14 in CH3N02/C2H5N02 : 

To a cooled (0°C) solution of cyclopropyl ketone or carbinol(l 0 mmol) 

in nitromethane/nitroethane ( 15 ml), SnC14 ( 15 mmol, 1.5 eq) was added 

and the reaction mixture was allowed to warm to room temperature. It is 

then stirred for 10 hours ( monitored by TLC). The reaction mixture is 

then poured into saturated NH4Cl solution(50 ml). It is then extracted 

with chloroform (3x50 ml) washed carefully with brine (2x 30 ml) and 

dried over anhydrous sodium sulphate and concentrated to yield crude 

products which on column chromatography on silicagel using hexane: 

ethyl acetate (99: 1) yielded pure products. 
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Bis- (methylthio )methylene-3-(2- furyl) cyclopentanone:(65) 

Yellow oil,Yield 1.9g(75o/o ); IR (neat) 2695, 1755, 1610 cm-
1
; 

1
H NMR 

(300MHz, CCl4) 2.0-2.27 (m, 4H, CH2), 2.36 (s, 3H, SCH3), 2.45(s, 3H, 

SCH3), 4.54 (brs, 1 H,CH-5), 5.97 (brs, 1 H,H-4), 6.27 (brs, lH,CH-3), 7.42 

(brs, 1 H, CH-3);(Anal. Calcd for C 12H 14S20 2 254.37: C, .56.66%, H, 

5.55%. Found: C, 56.97%, H, 5.89%) 

4,4-Bis (methylthio)-4a- methyl furobicyclooctane-5-one:(66) 

Colourless low melting solid; Yield 1.9g(70%); IR(neat)2925,1705cm-1
; 

1H NMR(300MHz, Ccl4)1.78 (s,3H,CH3), 2;02-2.11(2H,m,CH2), 2.25 

( s,3 H,SCH3),2.28( s,3 H,SCH3),2.50-2.5 7( m,2H,CH2),5. 58( dd,J=6,2.5Hz, 

1H,CH3), 6.63 (d,J=l.5Hz,1H,CH-4), 7.24 (d,J=0.7Hz,1H,CH-5); (Anal. 

Calcd. for C13H 160 2S2 268.40: C, 58.17o/o, H, 6.01. Found: C, 58.46o/o; 

H, 6,32%) 

(E)S-methyl-5-(2-furyl)-1-methyl-2-oxocyclopentane 

carbothioate:(78) 

Viscous liquid; Yield 0.4g(15% ); IR(neat); 2875, 1745, 1680, 161 Ocm- 1
; 

1 H NMR(300MHz, CCI4) 1.03(s,3H,CH3), 1.94-2.66(m,4H,CH2), 2.30 (s, 
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3H,SCH3),4.0-4.30(m, 1 H,CH-furyl),6.16( d,J=3Hz, 1 H,H-4),6.36( dd,J=3, 

2.5Hz, 1 H, H-3), 7.62 (d, I H, J=2Hz,H·-5); (Anal. Calcd. for C 12H140 3S 

238.31: C, 60.48o/o, H, 5.92o/o; Found C, 60.79o/o, H.6.23o/o) 

S-Methyl-1 [1-:( cyclopenta [b)furan)1-yl) 1-oxo-2-methyl-3-

carbothioate: (68) 

Pale red flakes; low melting solid; Yield O.lg(5%);IR(CCI4)1680, 

1650,161 Ocrn- 1
; 
1H NMR(CDCI3)1.2l(d,3H,CH3,J=7Hz),l.35(d,3H,CH3, 

J=7Hz),2.00-2.15(m,3H),2.16-2.30(m,3H),2.33 (s,3H,SCH3), 2.35(s,3H, 

SCH3), 2.36-2.65(m,4H), 3.05-3.15(m,1H), 3.27-3.42(m,2H), 3.51-3.58 

(m,lH)6.68(brs,2H)7.35-7.38(m,2H); 13C NMR(75MHz,CDCI3): 11..64, 

11.69, 13.62, 16.33, 24.94, 26.27, 35.83, 37.17, 37.33, 37.46, 48.77, 

49.68, 106.62, 121.51, 121.76, 143.03, 143.12, 167.13, 180.30, 194.02, 

201.89.(Anal.calcd. for C 12H 140 3S 238.31; C, 60.48%, H, 5.92% Found 

C, 60.63o/o, H, 5.75o/o) 

Bis ( methylthio )methylene-3-( -2-thienyl) cyclopentanone:(77) 

Brown viscous liquid; Yield l.8g(68o/o); IR 1686,1547,1376 em-' ;· 1H 

NMR(300MHz, CDC13) 2.08-2.1(m,IH), 2.25-2.55(m,3H), 2.33(s,3H, 



SCH3), 2.49(s,3H,SCH3), 4.72(d,lH,6Hz), 6.74-6.76(m,lH,arom), 6.87-

6.90(m,IH, arom), 7.11-7.14(m,IH, arom);(Anal.Calcd.for C 12H140S3 

270.44: C, 53.20o/o H, 5.22o/o; Found C, 53.39o/o, H,5.43o/o) 

S-Methyl-2-methyl-3-(2-thienyl)cyclopentanone-2-carbothioate :(78) 

Brown liquid; Yield 1.9g(76% ); IR (CCI4), 2850, 1730, 1670, 1600cm-1
; 

I H NMR(300MHz, CDC13) 1.08(s,3H,CH3), 1.16(s,3H,CH3), 2.02-2.54 

( m,8H, CH2), 2.17 (s,3H, S CH3), 2.33 (s,3H, SCH3), 4.38-4.4 (m,lH, 

CH), 4.56-4.62 (m,IH, CH), 6.79-6.909 (m,IH, arom), 6.91-6.94 (m,IH, 

13 arom), 7.12-7.15 (m, I H, arom), C NMR (CDCI 3); 11.78, 14.63, 15.39, 

18.97, 25.48, 30.05, 37.35, 29.09, 45.25, 45.36, 67.36, 123.86, 124.89, 

125.72,126.55,127.41,141.42,145.19,162.87,172,199.15, 211.61 (Anal. 

Calcd. for C12H140 2S2 254.37: C, 56.66%, H, 5.55%; Found C, 56.81%, 

H, 5.79o/o) 

4,4- Bis (methylthio)-4a methyl thienobicycloctane-5-one:(79) 

Palered flakes, low melting solid; Yield 2.0g(70% );IR 1680, 1650, 

1610cm-1
;
1HNMR(300MHz, CDCl3)1.93 (s,3H, CH3), 2.12-2.22 (m,2H, 

CH2),2.32(s,3H, SCH3),2.35(s,3H, SCH3), 2.26-2.68 (m,2H, CH2), 5.17-

126 



13 . 
5.23 (m,1H,CH), 7.08-7.13 (m,1H, arom), 7.39-7.49 (m,1H, arom); C 

NMR(75MHz, CDCI3) 16.84, 17.98, 18.25, 29.45, 37.99, 43.84, 123.79, 

125.01, 132.29, 137.05, 144.27, 158.85, 192.44. 
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