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  X-ray Crystallographic Studies

Figure 1. ORTEP Structure of compound 3l 

The intensity data for 3l was collected on an Oxford Xcalibur CCD diffractometer 

equipped with graphite monochromatic Mo-Kα radiation (λ = 0.71073 Ǻ) at 293(2) 

K1. A multi-scan correction was applied. The structure was solved by the direct 

methods using SIR-92 and refined by full-matrix least-squares refinement techniques 

on F2 using SHELXL972. The hydrogen atoms were placed into the calculated 

positions and included in the last cycles of the refinement. All calculations were done 

using Wingx software package3.
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Table 1. Crystal data and structure refinement for compound 3l

aR = ∑(║Fo│– │Fc║)/∑│Fo│; bwR = {∑[w(Fo
2 ─ Fc

2)2]/∑[w(Fo
2)2]}1/2

3

Empirical formula C14H11F3O2S2

Formula weight 332.35
Temperature 293(2) K
Wavelength 0.71073 Å
Crystal system Orthorhombic
Space group P b c a 
a 13.456(5) Å
b 10.034(5) Å
c 22.429(5) Å
 90(5)°
 90(5)°
 90(5)°
Volume 3028(2) Å3

Z 8
Density (calculated) 1.458 Mg/m3

Absorption coefficient 0.383 mm-1

F(000) 1360
Crystal size 0.22 x 0.20 x 0.18 mm3

Theta range for data collection 3.12 to 25.00°
Index ranges -16 ≤ h ≤ 15, -11 ≤ k ≤ 11, -21 ≤ l ≤ 26
Reflections collected 9837
Independent reflections 2653 [R(int) = 0.0226]
Completeness to theta = 25.00° 99.8 % 
Absorption correction Multi-scan
Max. and min. transmission 0.9342 and 0.9204
Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 2653 / 0 / 190
Goodness-of-fit on F2 1.087
Final R indices [I>2sigma(I)]a, b R1 = 0.0470, wR2 = 0.1121
R indices (all data) R1 = 0.0583, wR2 = 0.1175
Largest diff. peak and hole 0.205 and -0.180 e.Å-3



               

            

Figure 2. ORTEP drawings of compound 4i

The intensity data for was collected on an Oxford CCD diffractometer equipped with 

Xcalibur Sapphire diffraction measurement device graphite monochromatic Mo-Kα 

radiation (λ = 0.71073 Ǻ) at 293(2) K1. A multi-scan correction was applied. The 

structure was solved by the direct methods using SIR-92 and refined by full-matrix 

least-squares refinement techniques on F2 using SHELXL972. The hydrogen atoms 

were placed into the calculated positions and included in the last cycles of the 

refinement. All calculations were done using Wingx software package3.
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Table 2. Crystallographic data and structure refinement for compounds 4i 

aR = ∑(║Fo│– │Fc║)/∑│Fo│; bwR = {∑[w(Fo
2 ─ Fc

2)2]/∑[w(Fo
2)2]}1/2

5

Empirical formula C8H9N2F3S
Formula weight 222.23
Temperature 293(2) K
Wavelength 0.71073 Å
Crystal system Monoclinic
Space group P 2/c
a 19.392(5) Å
b 12.369(5) Å
c 18.099(5) Å
 90(5)°
 110.204(5)°
 90(5)°
Volume 4074(2) Å3

Z 16
Density (calculated) 1.449 Mg/m3

Absorption coefficient 0.323 mm-1

F(000) 1824
Crystal size 0.22 x 0.21 x 0.20 mm3

Theta range for data collection 2.98 to 25.00°
Index ranges -21 ≤ h ≤ 23, -14 ≤ k ≤ 14, -21 ≤ l ≤ 21
Reflections collected 24995
Independent reflections 6891 [R(int) = 0.0832]
Completeness to theta = 25.00° 95.9 % 
Absorption correction Multi-scan
Max. and min. transmission 0.9382 and 0.9323
Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 6891 / 2 / 523
Goodness-of-fit on F2 1.041
Final R indices [I>2sigma(I)]a, b R1 = 0.1116, wR2 = 0.2682
R indices (all data) R1 = 0.2134, wR2 = 0.3318
Largest diff. peak and hole 0.417 and -0.278 e.Å-3
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General procedure for the synthesis of  α-iodo substituted oxoketene dithioacetals 

(2a-l) 

To a stirred solution of substituted oxoketene dithioacetal (1equiv.) in CHCl3, N-

iodosuccinimide (1.2equiv.) was added portionwise at rt. Colour of the reaction mixture 

changes to dark brown. Reaction mixture was stirred at rt for 1hr. Progress of reaction 

was monitored by TLC. After consumption of starting material, solvent was evaporated 

and crude compound was directly purified by column chromatography using silica gel 

(100: 200 mesh) in n-Hexane to afford 2a-l as pure compound.  

Analytical data of α-iodo substituted oxoketene dithioacetals (2a-l)

2-iodo-3,3-bis(methylthio)-1-phenylprop-2-en-1-one (2a) : The O

S

S

I

compound was obtained as a yellow viscous material, yield : (718 mg, 92%) ; 1H NMR 

(400 MHz, CDCl3) δ: 7.84 (d, J = 7.93 Hz, 1H), 7.79 (d, J = 7.93 Hz, 1H), 7.26 (d, J = 

7.93 Hz, 3H), 2.45 (s, 3H, -SCH3), 2.13 (s, 3H, -SCH3); 13C NMR (100 MHz, CDCl3) 

δ: 185.3, 165.3, 142.2, 136.5, 129.0, 127.7, 95.2 (vinylic CI), 17.2 (-SCH3), 14.9 (-

SCH3). 

1-(4-fluorophenyl)-2-iodo-3,3-bis(methylthio)prop-2-en-1-O

S

SF

I

one (2b) : The compound was obtained as a pale yellow liquid, yield : (706 mg, 93%) ; 
1H NMR (400 MHz, CDCl3) δ:   7.86 (dd, J = 8.24, 2.75 Hz, 2H),  7.08 (t, J = 8.24, 

2H),  2.41 (s, 3H,-SCH3),  2.07 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ: 189.0, 

167.2, 164.6, 142.5, 132.4, 130.3, 116.0, 115.8, 96.7 (vinylic C-I), 19.3 (-SCH3), 17.3 (-

SCH3).

 1-(4-chlorophenyl)-2-iodo-3,3-bis(methylthio)prop-2-en-1-O

S

SCl

I

one (2c) : The compound was obtained as a yellow liquid, yield : (698 mg, 94%) ; 1H 

NMR (400 MHz, CDCl3) δ: 7.81 (d,  J = 8.70 Hz,  2H),  7.42  (d,  J = 8.70 Hz, 2H),  
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2.45 (s, 3H, -SCH3),  2.11 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  189.2, 

142.9, 140.1, 132.4, 131.0, 129.1, 96.4 (vinylic C-I), 19.3 (-SCH3), 17.3 (-SCH3).

 1-(4-bromophenyl)-2-iodo-3,3-bis(methylthio)prop-2-en-1-O

S

SBr

I

one (2d) : The compound was obtained as a brown solid, yield : (643 mg, 91%) ; mp 

50-52°C; 1H NMR (400 MHz, CDCl3) δ:   7.74 (d, J = 8.70, 2H),  7.59 (d, J = 8.70, 

2H),  2.46 (s, 3H, -SCH3),  2.12 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  

189.4, 142.9, 132.8, 132.1, 131.1, 128.9, 96.4 (vinylic C-I), 19.3 (-SCH3), 17.3 (-SCH3).

 2-iodo-3,3-bis(methylthio)-1-(4-O

S

SF3C

I

(trifluoromethyl)phenyl)prop-2-en-1-one (2e) : The compound was obtained as a 

pale yellow liquid, yield : (665 mg, 93%) ; 1H NMR (400 MHz, CDCl3) δ: 7.98 (d, J = 

8.24, 2H),  7.72 (d, J = 8.24, 2H),  2.47 (s, 3H, -SCH3),  2.10 (s, 3H, -SCH3);  13C NMR 

(100 MHz, CDCl3) δ:  189.2, 143.8, 137.1, 134.8, 134.5, 129.9, 125.7, 124.8, 122.2, 

95.8 (vinylic C-I), 19.3 (-SCH3), 17.4 (-SCH3).

 1-(3-bromophenyl)-2-iodo-3,3-bis(methylthio)prop-2-en-1-one 
O

S

S

I

Br

(2f) : The compound was obtained as a light yellow solid, yield : (665 mg, 94%) ; mp 

54-56°C; 1H NMR (400 MHz, CDCl3) δ:   7.91 (t, J = 1.83 Hz, 1H),  7.67 (dt, J = 7.79, 

2.75, 1H),  7.57 (dq, J = 7.79, 2.75, 1H),  7.24 (t, J = 7.79, 1H),  2.37 (s, 3H, -SCH3),  

2.05 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  188.9, 143.5, 136.3, 136.0, 

132.3, 130.2, 128.2, 122.9, 96.0 (vinylic C-I), 19.3 (-SCH3), 17.3 (-SCH3).
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2-iodo-3,3-bis(methylthio)-1-(3-(trifluoromethyl)phenyl)prop-
O

S

S

I

F3C

2-en-1-one (2g) : The compound was obtained as yellow liquid, yield : (644 mg, 90%) ; 
1H NMR (400 MHz, CDCl3) δ:  8.14 (s, 1H), 8.04 (d, J = 8.39, 1H),  7.81 (d, J = 7.63, 

1H), 7.61 (t, J = 7.63, 1H),  2.48 (s, 3H, -SCH3),  2.10 (s, 3H, -SCH3);  13C NMR (100 

MHz, CDCl3) δ: 189.0, 143.9, 134.8, 132.8, 131.5, 129.9, 129.3, 126.2, 124.9, 95.6 

(vinylic C-I), 19.2 (-SCH3), 17.4 (-SCH3).

 2-iodo-3,3-bis(methylthio)-1-(p-tolyl)prop-2-en-1-one (2h) : O

S

S

I

The compound was obtained as a yellow liquid, yield : (687 mg, 90%) ; 1H NMR (400 

MHz, CDCl3) δ:   7.78 (d, J = 8.24, 2H),  7.25 (d, J = 8.24, 2H),  2.45 (s, 3H, -SCH3), 

2.40 (s, 3H, Ar-CH3), 2.11 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  190.1, 

144.7, 141.7, 131.3, 129.9, 129.4, 97.8 (vinylic C-I), 21.7 (Ar-CH3), 19.3 (-SCH3), 17.3 (-

SCH3).

 1-cyclopropyl-2-iodo-3,3-bis(methylthio)prop-2-en-1-one (2i) : The O

S

S

I

compound was obtained as a yellow liquid, yield : (792 mg, 95%) ; 1H NMR (400 

MHz, CDCl3) δ: 2.39 (s, 3H, SCH3), 2.25 (s, 3H, SCH3), 2.16-2.12 (m, 1H, cyclopropyl 

CH),  1.20-1.16 (m, 2H, cyclopropyl CH2),  1.01-0.96 (s, 2H, cyclopropyl CH2);  13C 

NMR (100 MHz, CDCl3) δ:  206.9, 200.4, 100.5 (vinylic C-I), 30.8 (cyclopropyl CH), 

19.7 (-SCH3), 17.6 (-SCH3), 13.1 (cyclopropyl CH2).

  2-iodo-3,3-bis(methylthio)-1-(thiophen-2-yl)prop-2-en-1-one (2j) O

S

S

I

S

: The compound was obtained as a yellow liquid, yield : (711 mg, 92%) ; 1H NMR 

(400 MHz, CDCl3) δ:  7.68 (d, J = 5.04 Hz, 1H),  7.61 (d, J = 4.58, 1H),  7.11(t, J = 
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4.58, 1H),  2.45 (s, 3H, -SCH3), 2.17 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  

183.4, 143.2, 140.9, 135.2, 134.4, 128.3, 95.8 (vinylic C-I), 19.6 (-SCH3), 17.4 (-SCH3).

 1-(furan-2-yl)-2-iodo-3,3-bis(methylthio)prop-2-en-1-one (2k) : O

S

S

I

O

The compound was obtained as a yellow liquid, yield : (722 mg, 91%) ; 1H NMR (400 

MHz, CDCl3) δ:  7.63 (t, J = 1.83 Hz, 1H),  7.14 (d, J = 3.66 Hz, 1H),  6.54 (dd, J = 

3.66, 1.83 Hz, 1H), 2.45 (s, 3H, -SCH3), 2.18 (s, 3H, -SCH3);  13C NMR (100 MHz, 

CDCl3) δ:  178.7, 149.7, 147.7, 144.2, 120.2, 112.6, 94.8 (vinylic C-I), 19.6 (-SCH3), 

17.4 (-SCH3).

 1-(benzofuran-2-yl)-2-iodo-3,3-bis(methylthio)prop-2-en-1-O

S

S

I

O

one (2l) : The compound was obtained as a yellow viscous material, yield : (686 mg, 

93%) ; 1H NMR (400 MHz, CDCl3) δ:  7.68 (d, J = 7.79 Hz, 1H),  7.57 (d, J = 8.70 Hz, 

1H),  7.48-7.44 (m, 2H) 7.29 (t, J = 7.79 Hz, 1H),  2.48 (s, 3H, -SCH3), 2.18 (s, 3H, -

SCH3);  13C NMR (100 MHz, CDCl3) δ: 180.5, 156.2, 149.9, 145.2, 128.6, 126.9, 

124.0, 123.4, 115.9, 112.5, 94.2 (vinylic C-I), 19.7 (-SCH3), 17.4 (-SCH3).

Genereal procedure for synthesis of trifluoromethylated α-oxoketene dithioacetals 

(3a-l) 

To a solution of compound 2 (1equiv.) in DMF, CuI (1.2equiv.) was added portionwise. 

After stirring for 5 minutes, FSO2CF2COOMe (1.5equiv.) was added dropwise at rt and 

reaction mass was heated to 90oC and stirred for 2-3hrs. Progress of reaction was 

monitored by TLC. After consumption of starting material 2, crude was quinched with 

NH4OAc and extracted with EtOAc. Organic layer was washed with water. Combined 

organic layers were concentrated and crude was purified by column chromatography 

using 5% EtOAc: Hexane in silica gel(100:200) mesh to afford 3a-l as pure compound. 
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 Analytical data of trifluoromethylated α-oxoketene dithioacetals  (3a-l)

 3,3-bis(methylthio)-1-phenyl-2-(trifluoromethyl)prop-2-en-1-one (3a) O

S

S

F3C

: The compound was obtained as a light yellow solid, yield : (434 mg, 80%) ; mp 77-79°C; IR 

(νmaxcm-1) (CHCl3): 2927, 1672 ;  1H NMR (400 MHz, CDCl3) δ: 7.89 (d, J = 8.54, 2H), 7.59 

(t, J = 7.32 Hz, 1H), 7.48 (t, J = 7.32, 2H), 2.44 (s, 3H, -SCH3 ), 2.16 (s, 3H, -SCH3) ; 13C 

NMR (100 MHz, DMSO-d6) δ: 188.2, 151.2, 135.0, 132.2, 130.5, 129.2, 125.9, 122.2 

(vinylic C-CF3), 119.5 (-CF3), 17.2 (-SCH3), 16.9 (-SCH3) ; HRMS (ESI) (M+H)+ Calcd for 

C12H11F3OS2: 293.0281, found 293.0282.

 1-(4-fluorophenyl)-3,3-bis(methylthio)-2-(trifluoromethyl)prop-2-O

S

SF

F3C

en-1-one (3b) : The compound was obtained as a pale yellow viscous material, yield : (465 

mg, 85%) ; IR (νmaxcm-1) (CHCl3): 2925, 1671 ; 1H NMR (400 MHz, CDCl3) δ:  7.92 (dd, J 

= 8.24, 2.75 Hz, 2H),  7.15 (t, J = 8.24, 2H),  2.44 (s, 3H, -SCH3),  2.18 (s, 3H, -SCH3);  13C 

NMR (100 MHz, CDCl3) δ:  187.8, 167.5, 164.9, 150.8, 132.6, 131.8, 122.2 (vinylic C-CF3), 

119.5 (-CF3), 116.2, 116.0, 17.2 (-SCH3), 16.9 (-SCH3) ; HRMS (ESI) (M+H)+ Calcd for 

C12H10F4OS2: 311.0187, found 311.0177.

 1-(4-chlorophenyl)-3,3-bis(methylthio)-2-(trifluoromethyl)prop-2-O

S

SCl

F3C

en-1-one (3c) : The compound was obtained as a yellow solid, yield : (463 mg, 84%) ; mp 50-

52°C; IR (νmaxcm-1) (CHCl3): 2927, 1685 ; 1H NMR (400 MHz, CDCl3) δ: 7.83 (d,  J = 8.24 

Hz,  2H),  7.45  (d,  J = 8.70 Hz, 2H),  2.44 (s, 3H, -SCH3),  2.17 (s, 3H, -SCH3);  13C NMR 

(100 MHz, CDCl3) δ:  181.1, 151.0, 140.4, 134.6, 130.4, 129.2, 122.0 (vinylic C-CF3), 119.5 

(-CF3), 17.2 (-SCH3), 17.0 (-SCH3); HRMS (ESI) (M+H)+ Calcd for C12H10ClF3OS2: 

326.9892, found 326.9898.
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 1-(4-bromophenyl)-3,3-bis(methylthio)-2-(trifluoromethyl)prop-O

S

SBr

F3C

2-en-1-one (3d) : The compound was obtained as a light yellow viscous material, yield : 

(446 mg, 86%) ; IR (νmaxcm-1) (CHCl3): 2927, 1672 ; 1H NMR (400 MHz, CDCl3) δ:   7.75 

(d, J = 8.70, 2H),  7.62 (d, J = 8.70, 2H),  2.43 (s, 3H, -SCH3),  2.17 (s, 3H, -SCH3);  13C 

NMR (100 MHz, CDCl3) δ:  188.2, 151.2, 135.0, 132.2, 130.5, 129.2, 125.9, 122.2 (vinylic 

C-CF3), 119.5 (-CF3), 17.2 (-SCH3), 16.9 (-SCH3) ; HRMS (ESI) (M+H)+ Calcd for 

C12H10ClF3OS2: 370.9387, found 370.9381.

 3,3-bis(methylthio)-2-(trifluoromethyl)-1-(4-O

S

S

F3C

F3C

(trifluoromethyl)phenyl)prop-2-en-1-one (3e) : The compound was obtained as a yellow 

solid, yield : (444 mg, 86%) ; IR (νmaxcm-1) (CHCl3): 2826, 1685 ; 1H NMR (400 MHz, 

CDCl3) δ:  7.99 (d, J = 8.24, 2H),  7.74 (d, J = 8.24, 2H),  2.45 (s, 3H,-SCH3),  2.16 (s, 3H, -

SCH3);  13C NMR (100 MHz, CDCl3) δ:  188.1, 152.0, 139.0, 135.1, 134.7, 131.0, 130.7, 

129.2, 125.9, 124.8, 122.2, 122.0 (vinylic C-CF3), 119.5 (-CF3), 17.2 (-SCH3), 17.0 (-SCH3) 

; HRMS (ESI) (M+H)+ Calcd for C13H10F6OS2: 361.0155, found 361.0156.

 1-(3-bromophenyl)-3,3-bis(methylthio)-2-(trifluoromethyl)prop-2-
O

S

S

F3C

Br

en-1-one (3f) : The compound was obtained as a light yellow viscous material, yield : (441 

mg, 85%) ; IR (νmaxcm-1) (CHCl3): 2925, 1670 ; 1H NMR (400 MHz, CDCl3) δ:  8.04 (d, J = 

1.53 Hz, 1H),  7.77 (d, J = 7.63, 1H),  7.71 (d, J = 7.63, 1H),  7.36 (t, J = 7.63, 1H),  2.45 (s, 

3H, -SCH3),  2.17 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  187.8, 151.6, 138.0, 

136.6, 131.8, 130.3, 127.6, 123.1, 122.2 (vinylic C-CF3), 119.5 (-CF3), 17.2 (-SCH3), 16.9 (-

SCH3) ; HRMS (ESI) (M+H)+ Calcd for C12H10BrF3OS2: 370.9387, found 370.9389.
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 3,3-bis(methylthio)-2-(trifluoromethyl)-1-(3-
O

S

S

F3C

F3C

(trifluoromethyl)phenyl)prop-2-en-1-one (3g) : The compound was obtained as a pale 

yellow solid, yield : (429 mg, 83%) ; IR (νmaxcm-1) (CHCl3): 2925, 1680 ; 1H NMR (400 

MHz, CDCl3) δ:  8.15 (s, 1H), 8.04 (d, J = 7.63,  1H),  7. 84 (d, J = 7.63, 1H), 7.63 (t, J = 

8.01, 1H),  2.45 (s, 3H, -SCH3),  2.16 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ: 

187.8, 152.2, 136.8, 132.1, 131.7, 131.4, 130.8, 130.5, 130.1, 129.5, 125.6, 122.1 (vinylic 

C-CF3), 119.6 (vinylic CF3), 17.1 (-SCH3), 17.0 (-SCH3) ; HRMS (ESI) (M+H)+ Calcd for 

C13H10F6OS2: 361.0155, found 361.0156.

 3,3-bis(methylthio)-1-(p-tolyl)-2-(trifluoromethyl)prop-2-en-1-O

S

S

F3C

one (3h): The compound was obtained as a yellow liquid, yield : (413 mg, 82%) ; IR 

(νmaxcm-1) (CHCl3): 2928, 1665 ; 1H NMR (400 MHz, CDCl3) δ:   7.74 (d, J = 8.39, 2H),  

7.21 (d, J = 7.63, 2H),  2.40 (s, 3H, -SCH3), 2.35 (s, 3H, Ar-CH3), 2.06 (s, 3H, -SCH3);  13C 

NMR (100 MHz, CDCl3) δ:  190.1, 144.7, 141.7, 131.3, 129.9, 129.4, 125.9, 122.4 (vinylic 

C-CF3), 119.4 (-CF3), 21.7 (Ar-CH3), 19.3 (-SCH3), 17.3 (-SCH3) ; HRMS (ESI) (M+H)+ 

Calcd for C13H13F3OS2: 307.0438, found 307.0457.

 1-cyclopropyl-3,3-bis(methylthio)-2-(trifluoromethyl)prop-2-en-1-one O

S

S

F3C

(3i) : The compound was obtained as a yellow liquid, yield : (491 mg, 86%) ; IR (νmaxcm-1) 

(CHCl3): 2884, 1692 ; 1H NMR (400 MHz, CDCl3) δ:  2.36 (s, 6H, 2 x SCH3),  2.12-2.07 (m, 

1H, cyclopropyl CH),  1.22-1.18 (m, 2H, cyclopropyl CH2),  1.05-1.00 (m, 2H, cyclopropyl 

CH2);  13C NMR (100 MHz, CDCl3) δ:  198.9, 150.3, 122.4 (vinylic C-CF3), 119.7 (vinylic 

CF3), 22.5 (cyclopropyl CH), 17.3 (-SCH3), 12.7 (cyclopropyl CH2) ; HRMS (ESI) (M+H)+ 

Calcd for C9H11F3OS2: 257.0281, found 257.0280.
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 3,3-bis(methylthio)-1-(thiophen-2-yl)-2-(trifluoromethyl)prop-2-en-1-O

S

S

F3C

S

one (3j) : The compound was obtained as a yellow liquid, yield : (462 mg, 85%) ; IR (νmaxcm-

1) (CHCl3): 2885, 1665 ;  1H NMR (400 MHz, CDCl3) δ:  7.71 (d, J = 5.34 Hz, 1H),  7.60 (d, J 

= 3.81, 1H),  7.12 (t, J = 3.81, 1H),  2.43 (s, 3H, -SCH3), 2.22 (s, 3H, -SCH3);  13C NMR (100 

MHz, CDCl3) δ:  181.4, 151.5, 143.4, 135.6, 134.1, 128.3, 122.2 (vinylic C-CF3), 119.5 (-CF3), 

17.4 (-SCH3), 16.9 (-SCH3) ; HRMS (ESI) (M+H)+ Calcd for C10H9F3OS3: 298.9846, found 

298.9839.

 1-(furan-2-yl)-3,3-bis(methylthio)-2-(trifluoromethyl)prop-2-en-1-one O

S

S

F3C

O

(3k) : The compound was obtained as a yellow liquid, yield : (453 mg, 84%) ; IR (νmaxcm-1) 

(CHCl3): 2878, 1655 ; 1H NMR (400 MHz, CDCl3) δ:  7.64 (t, J = 1.83 Hz, 1H),  7.15 (d, J = 

3.66 Hz, 1H),  6.55(q, J = 3.66, 1.83 Hz, 1H),  2.42 (s, 3H), 2.23 (s, 3H);  13C NMR (100 MHz, 

CDCl3) δ:  176.5, 152.6, 151.9, 147.9, 130.8, 130.4, 122.3 (vinylic C-CF3), 119.9 (-CF3), 112.7, 

17.5 (-SCH3), 16.9 (-SCH3) ; HRMS (ESI) (M+H)+ Calcd for C10H9F3O2S2: 283.0074, found 

283.0072.

 1-(benzofuran-2-yl)-3,3-bis(methylthio)-2-(trifluoromethyl)prop-2-O

S

S

F3C

O

en-1-one (3l) : The compound was obtained as a yellow solid, yield : (475 mg, 93%) ; IR 

(νmaxcm-1) (CHCl3): 2925, 1656 ; 1H NMR (400 MHz, CDCl3) δ:   7.70 (d, J = 8.24 Hz, 1H),  

7.57 (d, J = 8.24 Hz, 1H),  7.48 (t, J = 8.24 Hz, 2H) 7.30 (t, J = 7.79 Hz, 1H),  2.46 (s, 3H), 

2.23 (s, 3H);  13C NMR (100 MHz, CDCl3) δ: 178.3, , 156.3, 153.5, 152.0, 128.9, 126.9, 124.1, 

123.5, 122.4 (vinylic C-CF3), 119.5 (-CF3), 115.6, 112.5, 17.7 (-SCH3), 17.0 (-SCH3) ; HRMS 

(ESI) (M+H)+ Calcd for C14H11F3O2S2: 333.0231, found 333.0230.
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General procedure for the synthesis of trifluoromethylated 1H-pyrazoles (4a-l)

In an oven-dried RBF, hydrazine hydrate (1.5equiv.) was added to a solution of compound 3 
(1equiv.) in  EtOH and reaction mass was heated at 90°C for 2-3hrs. Progress of reaction was 
monitored by TLC. The reaction mixture was then cooled and solvent was evaporated. After 
that crude was purified by column chromatography using 20% ethyl acetate/hexane as eluent 
to afford the corresponding products 4a-l.

5.7.4.1 Analytical data of 3,4-dihydro-1H-quinazolin-2-ylidenes (4a-l)

         3-(methylthio)-5-phenyl-4-(trifluoromethyl)-1H-pyrazole (4a) :

NHN
S

CF3

The compound was obtained as light yellow solid, yield : (247 mg, 80%) ;mp 122-124°C;  

IR (νmaxcm-1) (CHCl3): 3221, 2924 ;  1H NMR (400 MHz, CDCl3) δ:  7.45 (s, 5H),  2.54 (s, 

3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  146.3, 146.1, 129.8, 128.7, 128.4, 128.1, 

124.2,  121.5(C-CF3), 114.0, 108.7 (q, J = 32.5Hz, -CF3), 15.4 (-SCH3) ; 19F NMR (376 

MHz, CDCl3) δ: -54.22 (s, 3F); HRMS (ESI) (M+H)+ Calcd for C11H9F3N2S: 259.0517, 

found 259.0515.

 5-(4-fluorophenyl)-3-(methylthio)-4-(trifluoromethyl)-1H-pyrazole 

NHN
S

CF3F

(4b) : The compound was obtained as light yellow solid, yield : (252 mg, 81%) ; mp 112-
114°C;  IR (νmaxcm-1) (CHCl3): 3218, 2926 ;  1H NMR (400 MHz, CDCl3) δ: 7.45 (dd, J = 8.70, 
3.21 Hz, 2H),  7.12 ( t, J = 8.70 Hz, .2H), 2.53 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  
164.8, 162.3, 146.0, 145.4, 130.5, 124.4, 124.0, 121.3 (C-CF3), 116.0, 115.7, 109.0 (-CF3), 15.7 (-
SCH3) ; 19F NMR (376 MHz, CDCl3) δ: -54.92 (s, 3F); HRMS (ESI) (M+H)+ Calcd for 
C11H8F4N2S: 277.0422, found 277.0417.

 5-(4-chlorophenyl)-3-(methylthio)-4-(trifluoromethyl)-1H-     

NHN
S

CF3Cl

pyrazole   (4c) : The compound was obtained as light yellow solid, yield : (257 mg, 82%) ; 
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mp 120-122°C;  IR (νmaxcm-1) (CHCl3): 3216, 2925 ;  1H NMR (400 MHz, CDCl3) δ:  8.20 
(bs, 1H, NH),  7.36 (s, 4H),  2.50 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ: 146.1, 
145.0, 136.0, 129.7, 128.9,  126.9,  124.0, 121.3(C-CF3), 118.7, 113.6, 109.1(-CF3), 15.9 (-
SCH3) ; 19F NMR (376 MHz, CDCl3) δ: -53.91 (s, 3F); HRMS (ESI) (M+H)+ Calcd for 
C11H8ClF3N2S: 293.0127, found 293.0126.

         5-(4-bromophenyl)-3-(methylthio)-4-(trifluoromethyl)-1H- 

NHN
S

CF3Br

pyrazole (4d) : The compound was obtained as light yellow viscous material,  yield : (254 mg, 

80%) ; IR (νmaxcm-1) (CHCl3): 3219, 2925 ;  1H NMR (400 MHz, CDCl3) δ:  8.41 (bs, 1H, NH),  

7.53 (d, J = 7.79 Hz, 2H),  7.30 (d, J = 8.24 Hz, 2H),  2.50 (s, 3H, -SCH3);  13C NMR (100 

MHz, CDCl3) δ:  131.9, 130.0, 128.9, 127.4, 125.5,  124.3, 15.9 (-SCH3) ; 19F NMR (376 

MHz, CDCl3) δ: -53.22 (s, 3F); HRMS (ESI) (M+H)+ Calcd for C11H8BrF3N2S: 336.9622, 

found 336.9620.

 3-(methylthio)-4-(trifluoromethyl)-5-(4-(trifluoromethyl)phenyl)-

NHN
S

CF3F3C

1H-pyrazole (4e) : The compound was obtained as light yellow solid, yield : (253 mg, 80%) ; 
mp 76-78°C;  IR (νmaxcm-1) (CHCl3): 3226, 2926 ;  1H NMR (400 MHz, CDCl3) δ:  8.19 (bs, 
1H, NH),  7.67 (d, J = 8.24 Hz, 2H),  7.59 (d, J = 7.33 Hz,  2H),  2.54 (s, 3H);  13C NMR (100 
MHz, CDCl3) δ:  146.5, 144.4, 132.4, 131.8, 131.4, 128.9, 125.6,  124.1, 122.3, 121.3 (C-CF3),  
109.2 (-CF3), 16.2 (-SCH3) ; 19F NMR (376 MHz, CDCl3) δ: -53.93 (s, 3F), -62.82 (s,3F, Ar-
CF3);  HRMS (ESI) (M+H)+ Calcd for C12H8F6N2S: 327.0390, found 327.0385.

       5-(3-bromophenyl)-3-(methylthio)-4-(trifluoromethyl)-1H-

NHN
S

CF3

Br

pyrazole (4f) : The compound was obtained as light yellow viscous material, yield : (257 mg, 
81%) ; mp 104-106°C;  IR (νmaxcm-1) (CHCl3): 3219, 2925;  1H NMR (400 MHz, CDCl3) δ:  8.84 
(bs, 1H, NH),  7.58-7.52 (m, 2H), 7.37 (d, J = 7.33 Hz, 1H),  7.25 (d, J = 8.24 Hz, 1H),  2.49 (s, 
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3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  145.8, 144.7, 132.7, 131.3, 130.7, 130.1, 127.2, 
124.0, 122.5, 121.3(C-CF3), 18.7, 109.6 (-CF3), 16.0 (-SCH3); 19F NMR (376 MHz, CDCl3) δ:  -
53.25 (s, 3F) ; HRMS (ESI) (M+H)+ Calcd for C11H8BrF3N2S: 336.9622, found 336.9621.

 3-(methylthio)-4-(trifluoromethyl)-5-(3-

NHN
S

CF3

F3C

(trifluoromethyl)phenyl)-1H-pyrazole (4g) : The compound was obtained as light 
yellow solid, yield : (263 mg, 83%) ; mp 92-94°C;  IR (νmaxcm-1) (CHCl3): 3219, 2925 ;  
1H NMR (400 MHz, CDCl3) δ:  7.74 (s, 1H), 7.67 (t, J = 8.39 Hz, 2H),  7.54 (d, J = 
8.39 Hz, 1H),  2.52 (s, 3H, -SCH3);  13C NMR (100 MHz, CDCl3) δ:  146.4, 144.2, 
131.9, 131.3, 130.0, 129.9, 129.2, 126.3, 125.3, 122.2, 121.3(C-CF3), 114.0, 109.7(-
CF3), 16.1 (-SCH3); 19F NMR (376 MHz, CDCl3) δ: -53.81 (s, 3F), 62.84 (s, 3F, Ar-
CF3);  HRMS (ESI) (M+H)+ Calcd for C12H8F6N2S: 327.0390, found 327.0382.

 3-(methylthio)-5-(p-tolyl)-4-(trifluoromethyl)-1H-pyrazole 4h) 

NHN
S

CF3

: The compound was obtained as light yellow solid, yield : (223 mg, 72%) ; mp 128-

130°C;  IR (νmaxcm-1) (CHCl3): 3233, 2927 ;  1H NMR (400 MHz, CDCl3) δ:  7.87 (bs, 

1H, NH),  7.32(d, J = 8.24 Hz, 2H), 7.21 (d, J = 8.24 Hz, 2H), 2.51 (s, 3H,-SCH3),  2.37 

(s, 3H, Ar-CH3);  13C NMR (100 MHz, CDCl3) δ:  146.4, 146.2, 140.1, 129.4, 128.3, 

125.0,  124.2,  121.5(C-CF3), 108.1(-CF3), 21.3 (Ar-CH3), 15.2 (-SCH3) ; 19F NMR 

(376 MHz, CDCl3) δ: -53.95 (s, 3F);  HRMS (ESI) (M+H)+ Calcd for C12H11F3N2S: 

273.0673, found 273.0664.

 5-cyclopropyl-3-(methylthio)-4-(trifluoromethyl)-1H-pyrazole (4i) : 

NHN
S

CF3

The compound was obtained as a off white crystalline solid, yield : (230 mg, 76%) ; mp 116-

118°C;  IR (νmaxcm-1) (CHCl3): 3174, 2920 ; 1H NMR (400 MHz, CDCl3) δ: 9.30 (bs, 1H, 

NH),  2.46 (s, 3H,-SCH3),  2.01-1.93 (m, 1H,cyclopropyl CH),  1.02-0.97 (q, 2H, cyclopropyl 

CH2), 0.81-0.76 (q, 2H, cyclopropyl CH2) ;  13C NMR (100 MHz, CDCl3) δ:  148.5, 144.7, 
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121.8 (C-CF3), 110.2 (q, J = 37.3 Hz, -CF3), 15.9 (-SCH3), 6.9 ( cyclopropyl CH), 6.2 

(cyclopropyl CH2) ; 19F NMR (376 MHz, CDCl3) δ: -54.95 (s, 3F);   HRMS (ESI) (M+H)+ 

Calcd for C8H9F3N2S: 223.0517, found 223.0521.

 3-(methylthio)-5-(thiophen-2-yl)-4-(trifluoromethyl)-1H-pyrazole (4j) 

NHN
S

CF3S

: The compound was obtained as a viscous brown material, yield : (244 mg, 79%) ; IR 

(νmaxcm-1) (CHCl3): 3459, 2923 ; 1H NMR (400 MHz, CDCl3) δ: 9.38 (bs, 1H, NH),  7.28 

(d, J = 5.04 Hz, 1H), 7.24 (d, J = 3.66 Hz, 1H), 6.98 (t, J = 4.58 Hz, 1H), 2.39 (s, 3H);  13C 

NMR (100 MHz, CDCl3) δ:  144.1, 141.7, 129.2, 128.5, 127.8, 127.4, 124.1, 121.4(C-CF3), 

108.4 (-CF3), 15.9(-SCH3) ; 19F NMR (376 MHz, CDCl3) δ: -54.40 (s, 3F);  HRMS (ESI) 

(M+H)+ Calcd for C9H7F3N2S2: 265.0081, found 265.0082.

 5-(furan-2-yl)-3-(methylthio)-4-(trifluoromethyl)-1H-pyrazole (4k) : 

NHN
S

CF3O

The compound was obtained as a off white crystalline solid, yield : (240 mg, 78%) ; mp 146-

148°C;  IR (νmaxcm-1) (CHCl3): 3440, 2926 ; 1H NMR (400 MHz, CDCl3) δ: 9.05 (bs, 1H, 

NH),  7.45 (d, J = 1.83 Hz, 1H), 6.83 (d, J = 3.21 Hz, 1H), 6.50 (dd, J = 3.66, 1.83 Hz, 1H), 

2.55 (s, 3H, -SCH3) ; 13C NMR (100 MHz, CDCl3) δ: 146.5, 143.3, 141.8, 136.3, 124.1, 

121.5 (C-CF3), 112.1, 111.4, 105.8 (q, J = 38.3 Hz, -CF3), 15.0 (-SCH3) ; 19F NMR (376 

MHz, CDCl3) δ: -54.60 (s, 3F); HRMS (ESI) (M+H)+ Calcd for C9H7F3N2OS: 249.0309, 

found 249.0306.

 5-(benzofuran-2-yl)-3-(methylthio)-4-(trifluoromethyl)-1H-

NHN
S

CF3O

pyrazole (4l) : The compound was obtained as a off white crystalline solid, yield : (241 mg, 

77%) ; mp 178-180°C;  IR (νmaxcm-1) (CHCl3): 3420, 2924 ; 1H NMR (400 MHz, DMSO-

d6) δ:  7.67 (d, J = 7.79 Hz, 1H),  7.56 (d, J = 8.24 Hz, 1H),  7.31 (t, J = 8.24 Hz, 1H) 7.24-

7.21 (m, 2H),  2.49 (s, 3H,-SCH3) ;  13C NMR (100 MHz, DMSO-d6) δ:  154.2, 127.6, 
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125.8, 124.4, 123.6, 121.9 (C-CF3), 111.3, 106.7(-CF3), 14.7 (-SCH3) ; 19F NMR (376 MHz, 

CDCl3) δ: -55.20 (s, 3F); HRMS (ESI) (M+H)+ Calcd for C13H9F3N2OS: 299.0466, found 

299.0466.
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COPIES OF 1H, 13CNMR & HRMS                  
DATA
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