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CH),2.40(s,6H,SCH,),6.0(d,J=2.5Hz,1H,CH-3"),6.12-6.33(m,2H,CH-4’
and Ha),7.20(brs, 1H,CH-5"); (Anal.Calcd.for C,;H,,0,S, 254.37: C,

56.66%, H, 5.55%. Found :C, 56.85%; 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 cm’™;
'H NMR(300MHz,CCl,)1.30-2.30(m,2H,CH,),2.09(s,3H,SCH;),2. 19 (s,
3H,SCH,), 2.33 (s,3H,SCH,;), 1.97-2.90 (m,H,Ha), 6.16(d, J=2.5Hz, 1H,
H3’), 6.33(dd,J= 3,2.5 Hz,1H,CH-4),7.30(d,J=2Hz,1 H,CH’).(Anal.Calcd
for C3H,60,S, 268.40 : C, 58.18%; H, 6.01%, Found: C, 58.35%; H,
6.24%).

1-]2-Bis(methylthio)methylene acetyl}—2-(2-thienyl) cyclopropane
(76a):

Yellow liquid, yield g(92 %); IR(CCl,): 1734, 1671, 1602 em™; 'H
NMR (300 MHz CDCl,), 1.31-1.33(m, 1H), 1.;70-1.73 (m,1H), 2.14-
2.16 (m,1H), 2.419 (s, 3H, SCH;), 2.425 (S,3H,SCH;), 2.42-2.44 (m,
1H), 6.19 (s, 1H, olefinic), 6.77-6.78 (m,2H), 6.84-6.87 (m, 2H), 7.02 (s,

1H),7.29(s, 1H) ;’C NMR(75 MHz, CDCl;)14.17, 16.49, 18.94, 23.15,
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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%, C, 51.53%,H, 4.72%,Found,C, 51.76, H, 4.49%)

1-[2-Bis)methylthio)methylene propanoyl)-2-(2-thienyl)
cyclopropane (76b)

Yellow liquid, Yield 2.7g (96%), IR (CCl,), 1760, 1680, 1620cm™’; 'H
NMR (300MHz, CDC];) 1.38-140 (m,1H), 1.77-1.80(m,1H), 2.10(s,3H,
CH,),2.33-2.35(m,1H),2.34(s,3H,SCH;),2.70-2.73(m, 1 H), 6.79(brs,‘1H),
6.81-6.83(m,1H),7.00-7.02(m, 1H); C NMR(75MHz, CDClLy) 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", 1.1%), (268, 28.2%),(238, 30.4%),
(83, 100%) (Anal. Calcd. For C,3H,,0S;: 284.47 C, 54.89%, H, 5.67%,
Found, C, 54.68%, H, 5.85%)

1,1-Bis (methylthio) methylene-3-(2-(-1methyl pyrrolyl)
cyclopentanone:(86)

Brown viscous liquid; Yield 1.73g(65%);IR (CCl,), 2815, 1650cm™, 'H
NMR (300MHz, CDCl,),1.8-2.0 (m,1H, CH), 2.1-2.6 (m,2H, CH,), 2.29
(s,3H, SCHs), 2.49 (s,3H, SCH,), 2.54-2.69 (m,1H, CH,), 3.65 (s,3H; N-

CHy), 5.5 (d,1H, CH-8), 5.7 (m,1H, arom), 6.0 (m,1H, arom), 6.6 (m,1H,
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arom);"> C NMR (CDCLy), 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 C,3H,s0S,N 267.42 C, 58.39%, H, 6.41% N,

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

S-methyl-2-methyl-3-(2-pyrrolyl)cyclopentanone-2- carbothioate
(87):

Brown viscous liquid, Yield 1.8g (73%);IR (CCl,): 1682, 1601, 1427
cm’';'H NMR (90 MHz, CCly).: 2.1 (s,3H,CH;), 2.2-2.6 (m, 4H), 2.4 (S,
3H, SCH,), 3.7 S, 3H, N-CH,), 4.7 (brs 1H), 5.9 (brs, 1H arom), 6.1 (brs
1H, arom), 6.7 (brs, 1H, arom); (Anal. Calcd. For C{3H;,0,SN: 251.35,
C, 62.12%, H, 6.82%, N,5.57% Found C, 62.01%, H, 7.03%, N, 5.79%)
Bis(methylthio)methylene-3-(3-(1-methyl)-indolyl)
cyclopentanone:(93)

Yellow solid, low melting,Yield 2.0g(63%);IR(KBr)1653, 1548,1397
cm’™; '"H NMR (CDCl,): 2.12-2.27 (m,1H, CH,), 2.27-2.32 (m,2H, CH,),
2.28 (s, 3H, SCH;), 2.43-2.52 (m,1H, CH,), 2.48(s, 3H, SCH,), 4.66
(brs,iH, CH), 6.50 9s, IH, arom), 7.15-7.23 (m,3H, arom), 7.52-7.55

(m,1H, arom); >C NMR (75MHz, CDCL): 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,;H,qONS, 317.48 C, 64.32

H, 6.03%, N, 4.41%; 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. 162°C(CHCl,/ether) yield 70%.1R (KBr): 3415,
1680, 1600 cm™, 'H NMR (CDCly), 1.12(s,3H, CH,), 32.12-2.23 (m;lH,
CH,), 2.30 (s,3H, SCH;), 2.33-2.41 (m,1H, CH,), 2.56-2.6 (m,2H, CH,),
3.74 (s,3H, N-CHj,), 4.45-4.50 (m,1H, CH), 6.87 (s,1H, arom), 7.02 —
7.07 (m,IH, arom), 7.16-7.28 (mn,2H, arom), 7.43 (d, 1H, J= 4Hz,
arom);"’> C NMR (CDCl,);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.Caled for C;H,40O,NS 301.41; C, 67.74%, H, 6.35%, N,

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

Procedure for NaBH, reduction :

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

ethanol(40ml), excess of NaBH, (1.25g,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 NaHCO; solution (30 ml)was then
added and the reaction mixture was extracted with CHCl;(3x50ml),
washed with brine (2x50 mi) and dried over anhydrous NaSO, 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 SnCl, in CH;NO,/C,H;NO,:

To a cooled (0°C) solution of cyclopropyl ketone or carbinol(10 mmol)
in nitromethane/nitroethane (15 ml), SnCl, (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(75%); IR (neat) 2695, 1755, 1610 cm™'; 'H NMR
(300MHz, CCl,) 2.0-2.27 (m, 4H, CH,), 2.36 (s, 3H, SCH,;), 2.45(s, 3H,
SCHs,), 4.54 (brs,|H,CH-5), 5.97 (brs,1H,H-4), 6.27 (brs,1H,CH-3), 7.42
(brs, 1H, CH-3);(Anal. Calcd for C,,H,,S,0, 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,l7050m";
'H NMR(300MHz, Ccl,)1.78 (s,3H,CH;), 2.02-2.11(2H,m,CH,), 2.25
(s,3H,SCH;),2.28(s,3H,SCH;),2.50-2.57(m,2H,CH,),5.58(dd,J=6,2.5Hz,
1H,CHj;), 6.63 (d,J=1.5Hz,1H,CH-4), 7.24 (d,J=0.7Hz,1H,CH-5); (Anal.
Calcd. for C{3H,60,S, 268.40: C, 58.17%, H, 6.01. Found: C, 58.46%;

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, 1610cm™;

'H NMR(300MHz, CCl,)1.03(s,3H,CH;),1.94-2.66(m,4H,CH,), 2.30 (s,
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3H,SCH,),4.0-4.30(m, | H,CH-fury1),6.16(d,J=3Hz,1H,H-4),6.36(dd,I=3,
2.5Hz, 1H, H-3), 7.62 (d, 1H, J=2Hz,H-5); (Anal. Calcd. for C,,H,,05S
238.31: C, 60.48%, H, 5.92%; Found C, 60.79%, H.6.23%)
S—Methyl-1{1-(cyclopenta[b]furan)1-yl}1-oxo-2-methyl-3-
carbothioate: (68)

Pale red flakes; low melting solid; Yield 0.1g(5%);IR(CCl,)1680,
1650,1610cm™;'H NMR(CDCI;3)1.21(d,3H,CH;,J=7Hz),1.35(d,3H,CH;,
J=THz),2.00-2.15(m,3H),2.16-2.30(m,3H),2.33 (s,3vH,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, 1H)6.68(brs,2H)7.35-7.38(m,2H); °C NMR(75MHz,CDCl,): 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\,H,,0,S 238.31; C, 60.48%, H, 5.92% Found

C, 60.63%, H, 5.75%)

Bis (methylthio)methylene-3-(-2-thienyl) cyclopentanone:(77)
Brown viscous liquid; Yield 1.8g(68%); IR 1686,1547,1376 cm™ ; 'H

NMR(300MHz, CDCI3) 2.08-2.1(m,1H), 2.25-2.55(m,3H), 2.33(s,3H,
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SCH,), 2.49(s,3H,SCH;), 4.72(d,1H,6Hz), 6.74-6.76(m,1H,arom), 6.87-
6.90(m,1H, arom), 7.11-7.14(m,1H, arom);(Anal.Calcd.for C,,H,,0S;

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

S-Methyl-2-methyl-3-(2-thienyl)cyclopentanone-2-carbothioate :(78)
Brown liquid; Yield 1.9g(76%); IR (CCl,), 2850, 1730, 1670, 1600cm™;
'H NMR(300MHz, CDCI5) 1.08(s,3H,CHj;), 1.16(s,3H,CHs;), 2.02-2.54

( m,8H, CH,), 2.17 (s,3H, S CH,), 2.33 (s,3H, SCH,), 4.38 —4.4 (rﬁ,lH,
CH), 4.56-4.62 (m,1H, CH), 6.79-6.909 (m,1H, arom), 6.91-6.94 (m,1H,
arom), 7.12-7.15 (m,1H, arom), ’C NMR (CDCly); 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 C{,H,,0,S, 254.37 : C, 56.66%, H, 5.55%; Found C, 56.81%,

H, 5.79%)

4,4- Bis (methylthio)-4a methyl thienobicycloctane-5-one:(79)
Palered flakes, low melting solid; Yield 2.0g(70%);IR 1680, 1650,
1610cm™;'H NMR(300MHz, CDCl;)1.93 (s,3H, CH;), 2.12-2.22 (m,2H,

CH,),2.32(s,3H, SCH,),2.35(s,3H, SCH,), 2.26-2.68 (m,2H, CH,), 5.17-
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5.23 (m,1H,CH), 7.08-7.13 (m,1H, arom), 7.39-7.49 (m,1H, arom);" C
NMR(75MHz, CDCl,) 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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