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General experimental

NMR spectra were recorded at 400 MHz, using CDClI;. For the spectra recorded in CDCl;,
TMS (tetramethylsilane) served as internal standard for 'H NMR (0.00 ppm) and solvent
signal was used as reference for 3C NMR (77.00 ppm). IR spectra were measured using a
FT-IR spectrometer. Mass spectra were measured using Q-Tof (ESI-HRMS) and GC-MS.
Column chromatography was performed on Silica gel 100-200 mesh. Unless otherwise noted,
starting materials and solvents obtained from commercial suppliers were used without further
purification. The starting materials benzoxazole-2thiones were prepared as described in the

literature.!
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General and typical experimental procedures:

Method A: General experimental procedure for the synthesis of a-sulfenyl ketones (3a-
3g, 31, 3m-3p, Sa, Sb, 5d-5f): To a well-stirred, ice-cold heterogeneous solution of
benzoxazole-2-thione derivatives (1, 0.25 mmol), acetophenone derivatives/aliphatic ketones
(2 or 4, 3 equiv, 0.75 mmol), and K,S,05 (74.25 mg, 1.1 equiv) in DCM (1 mL) was added
aq HCIO,4 (69-72% in water, 0.11 mL, 5.0 equiv) drop wise. The reaction mixture was
allowed to attain room temperature, and stirring was continued for 4 h. The reaction was then
quenched by water (3-4 mL), reaction mixture was transferred into 50 mL separating funnel
followed by the addition of 20 mL water. The crude compound was then extracted with DCM
(10 mLx3), the combined organic fractions were dried over anhydrous Na,SO, and purified
on silica gel (100-200 mesh size) column by using EtOAc - petroleum ether mixture as eluent

to afford the expected product and the unreacted ketone.

Method B: General experimental procedure for the synthesis of a-sulfenyl ketones; (3h-
3k and 3q-3r): To a well-stirred, ice-cold heterogeneous solution of benzoxazole-2-thione
derivatives (1, 0.25 mmol), Propiophenone derivatives (2, 1.0 mmol), and K,S,05 (74.25 mg,
1.1 equiv) in DCM (1 mL) was added aq. HC10,4 (69-72% in water, 0.11 mL, 5.0 equiv) drop
wise. The reaction mixture was allowed to attain room temperature, and stirring was
continued for 4 h. The reaction was then quenched by water (3-4 mL) and reaction mixture
was transferred into 50 mL separating funnel followed by the addition of 20 mL water. The
crude compound was then extracted with DCM (10 mLx3), the combined organic fractions
were dried over anhydrous Na,SO,4 and purified on silica gel (100-200 mesh size) column by
using EtOAc-petroleum ether mixture as eluent to afford the expected product and the

unreacted ketone.

Method C: General experimental experimental procedure for the synthesis of a-sulfenyl
ketones; (7a-7h): To a well-stirred, ice-cold solution of 1,2-bis(benzo[d]thiazol-2-
yl)disulfane (6a’, 0.25 mmol), ketones (2 or 3, 1.0 mmol), and K,S,0g (135 mg, 2.0 equiv) in
CH;CN (3 mL) was added aq HCIO4 (69-72% in water, 0.43 mL, 20 equiv) drop wise. The
reaction mixture was allowed to attain room temperature, and stirring was continued for 4 h.
The reaction was then quenched by water (3-4 mL) and reaction mixture was transferred into
50 mL separating funnel followed by the addition of 20 mL water. The crude compound was

then extracted with DCM (10 mLx3), the combined organic fractions were dried over
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anhydrous Na,SO, and purified on silica gel (100-200 mesh size) column by using EtOAc -

petroleum ether mixture as eluent to afford the expected product.

Typical experimental procedure for the synthesis of 1-((S-methylbenzo[d]oxazol-2-
yl)thio)propan-2-one (5¢): To a well-stirred, ice-cold heterogeneous solution of 5-methyl-
benzoxazole-2-thione derivatives (1a, 0.25 mmol) and K,S,0g (74.25 mg, 1.1 equiv) in
mixture of acetone (1 mL) and DCM (1 mL) solvents was added aq. HCIO4 (69-72% in
water, 0.11 mL, 5 equiv) drop wise. The reaction mixture was allowed to attain room
temperature, and stirring was continued for 4 h. The reaction was then quenched by water (3-
4 mL) and reaction mixture was transferred into 50 mL separating funnel followed by the
addition of 20 mL water. The crude compound was then extracted with DCM (10 mLx 3), the
combined organic fractions were dried over anhydrous Na,SO4 and purified on silica gel
(100-200 mesh size) column by using EtOAc - petroleum ether mixture as eluent to afford the

expected product.

Typical experimental procedure for the synthesis of 11-(benzo[d]thiazol-2-
ylthio)propan-2-one (7f): To a well-stirred, ice-cold heterogeneous solution of 5-methyl-
benzoxazole-2-thione derivatives (1a, 0.25 mmol) and K,S,0g (74.25 mg, 1.1 equiv) in
mixture of acetone (1 mL) and CH3CN (2 mL) solvents was added aq. HCIO4 (69-72% in
water, 0.43 mL, 20 equiv) drop wise. The reaction mixture was allowed to attain room
temperature, and stirring was continued for 12 h. The reaction was then quenched by water
(3-4 mL) and reaction mixture was transferred into 50 mL separating funnel followed by the
addition of 20 mL water. The crude compound was then extracted with DCM (10 mLx 3), the
combined organic fractions were dried over anhydrous Na,SO, and purified on silica gel
(100-200 mesh size) column by using EtOAc - petroleum ether mixture as eluent to afford the

expected product.

Note 1: The progress of the reactions could not be monitored by TLC. Although the starting
material benzoxazole-2-thione derivatives found to disappear within an hour, the yields
obtained in such cases are low. However, 3-4 h is the optimum time in case of method A and
method B. In case of method C, the starting material disulfide disappears soon after the

addition of acid and optimum reaction time found as 12 h.

Note 2: Following method C, aq HCIO,4 should be added very slowly (0.2 mL/min). Initial

addition of 0.1-0.2 mL causes complete disappearance of disulfane and slowly precipitate
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back to form a heterogeneous reaction mixture (off-white or light yellow in colour) with
further addition of acid. Generally, low yields were observed with rapid addition of acid

wherein dark yellow heterogeneous reaction mixture formed after complete addition of acid.

Note 3: Following method C, generally during purification stage the degradation of the
product was observed in all the cases and hence the compounds 7a-7h were isolated in low
yields. However, improvement in isolated yields was observed with rapid purification and

with the use of silica-gel of 100-200 mesh size.

Characterization data for products:

o)
T
3a

2-((5-Methylbenzo[d]oxazol-2-yl)thio)-1-phenylethanone (3a): Prepared as described in

the general experimental procedure - Method A: yellow solid; mp: 88-90 °C; Yield: 94% (67
mg); Ry (5% EtOAc/hexane) 0.4; IR (KBr, cm™'):1680, 1426, 1378, 1253, 1147, 1103, 995;
'TH NMR (400 MHz, CDCl5): 6 8.07 (d, J= 7.6 Hz, 2H), 7.63 (t, J = 7.4 Hz, 1H), 7.52 (t, J =
8.2 Hz, 2H), 7.36 (s, 1H), 7.30 (d, J = 8.4 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 4.95 (s, 2H),
2.43 (s, 3H); 3C NMR (100 MHz, CDCl;): 6 192.5, 163.9, 150.3, 141.9, 135.1, 134.2, 134.0,
128.8, 128.5, 125.0, 118.4, 109.3, 41.1, 21.4; HRESI-MS (m/z): Calculated for C;sH;3NO,S
(M + Na): 306.0565, found (M + Na): 306.0568.

o)
N
s
o)
3b

2-((5-methylbenzo[d]oxazol-2-yl)thio)-1-(p-tolyl)ethan-1-one (3b): Prepared as described
in the general experimental procedure - Method A: brown solid; mp: 131-132 °C. Yield: 94%
(70 mg); R, (5% EtOAc/hexane) 0.2; IR (KBr, cm™): 1687, 1495, 1254, 1192, 1100, 988,
754; TH NMR (400 MHz, CDCly): 6 7.97 (d, J/=8.4 Hz, 2 H), 7.37 (s, 1 H), 7.32-29 (m, 3 H),
7.05 (d, J/=8.4 Hz, 1 H), 4.93 (s, 2 H), 2.44 (s, 3 H), 2.43 (s, 3 H); 13C NMR (100 MHz,
CDCl;): 0 192.1, 164.0, 150.3, 145.1, 141.9, 134.2, 132.7, 129.5, 128.7, 125.0, 118.6, 109.3,
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41.1, 21.6, 21.4; HRESI-MS (m/z): Calculated for C;H;5NO,S (M + Na): 320.0721, found
(M + Na): 320.0718; Recovered amount of ketone: 1.6 equiv (53 mg).

0
N
s
)
3c

1-(4-Methoxyphenyl)-2-((5-methylbenzo[d]oxazol-2-yl)thio)ethanone (3c): Prepared as

OMe

described in the general experimental procedure - Method A: White solid; mp: 120-121 °C;
Yield: 63% (49 mg); Ry (5% EtOAc/hexane) 0.1; IR (KBr, cm): 1656, 1509, 1492, 1325,
1259, 1149, 1011, 991; TH NMR (400 MHz, CDCl;): 6 8.04 (d, /= 8.0 Hz, 2H), 7.36 (s, 1H),
7.29 (d, J = 8.4 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.97 (d, J = 8.4 Hz, 2H), 4.90 (s, 2H), 3.88
(s, 3H), 2.43 (s, 3H); 13C NMR (100 MHz, CDCls): 8 190.9, 164.2, 164.1, 150.2, 141.9,
134.1, 130.9, 128.1, 124.9, 118.4, 114.0, 109.3, 55.6, 40.9, 21.4; HRESI-MS (m/z):
Calculated for C7H;5sNOsS (M + Na): 336.0670, found (M + Na): 336.0670; Recovered

amount of ketone: 1.9 equiv (70 mg).

0
N
Ly
o)
3d

OH

1-(4-hydroxyphenyl)-2-((5-methylbenzo|d]oxazol-2-yl)thio)ethan-1-one (3d): Prepared as
described in the general experimental procedure - Method A: White solid; mp: 193-195 °C;
Yield: 45% (34 mg); R; (30% EtOAc/hexane) 0.4; IR (KBr, cm™): 1665, 1469, 1308, 1237,
1161, 996; TH NMR (400 MHz, DMSO-ds): 6 ppm 10.53 (brs. 1 H), 7.95 (d, J/=8.4 Hz, 2 H),
7.49 (d, /=8.0 Hz, 1 H), 7.38 (s, 1 H), 7.11 (d, J/=8.4 Hz, 1 H), 6.91 (d, /=8.4 Hz, 2 H), 5.06
(s, 2 H), 2.38 (s, 3 H); 13C NMR (100 MHz, DMSO-dy): & 190.4, 163.8, 162.7, 149.5, 141 .4,
134.0, 131.1, 126.7, 125.0, 118.1, 115.4,109.5, 20.9; HRESI-MS (m/z): Calculated for
Ci6H13NO;S (M + Na): 322.0514, found (M + Na): 322.0514. Recovered amount of ketone:
2.4 equiv (82 mg).
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Br

1-(4-bromophenyl)-2-((5-methylbenzo[d]oxazol-2-yl)thio)ethan-1-one (3e): Prepared as
described in the general experimental procedure - Method A: White solid; mp: 131-132 °C;
Yield: 93% (84 mg); R, (5% EtOAc/hexane) 0.2; IR (KBr, cm™): 1677, 1580, 1497, 1390,
1254, 1146, 1068, 988, 796, 760; 'H NMR (400 MHz, CDCl3): 4 7.93 (d, /=8.4 Hz, 2 H),
7.65 (d, J=8.4 Hz, 2 H), 7.35 (s, 1 H), 7.30 (d, J/=8.4 Hz, 1 H), 7.05 (d, /=8.4 Hz, 1 H), 4.87
(s, 2 H), 2.43 (s, 3 H); 3C NMR (100 MHz, CDCl;): & 191.61, 163.60, 150.30, 141.79,
134.23, 133.92, 132.20, 130.00, 129.35, 125.06, 118.46, 109.35, 40.63, 21.40; HRESI-MS
(m/z): Calculated for C;sH;2,NO,SBr (M + H): 361.9850, found (M + H): 361.9851.

Recovered amount of ketone: 1.7 equiv (84 mg).

o)

Ty QQ

3f

2-((5-methylbenzo[d]oxazol-2-yl)thio)-1-(naphthalen-2-yl)ethan-1-one (3f): Prepared as
described in the general experimental procedure - Method A: Brown solid; mp: 116-119 °C;
Yield: 90% (75 mg); Ry (5% EtOAc/hexane) 0.25; IR (Neat, cm™!): 1681, 1501, 1363, 1256,
1150, 1088; "TH NMR (400 MHz, CDCls): & 8.68 (d, /=8.4 Hz, 1 H), 8.08 (d, J/=7.2 Hz, 1 H),
8.02 (d, /=7.6 Hz, 1 H),7.86 (d, J/=7.6 Hz, 1 H), 7.48 - 7.62 (m, 3 H), 7.33 (s, 1 H), 7.26 (d,
J=8.0 Hz, 1 H), 7.02 (d, /=8.0 Hz, 1 H), 4.93 (s, 2 H), 2.41 (s, 3 H); 3C NMR (100 MHz,
CDCl5): 0 195.6, 163.8, 150.3, 141.9, 134.1, 133.9, 133.8, 133.4, 130.2, 128.7, 128.4, 128.3,
126.7, 125.7, 124.9, 124.2, 118.4, 109.3, 43.0, 21.4; HRESI-MS (m/z): Calculated for
CyoH1sNO,S (M + H): 334.0902, found (M + H): 334.0908; Recovered amount of ketone:
1.97 equiv (84 mg).
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2-((5-Methylbenzo[d]oxazol-2-yl)thio)-1-(thiophen-2-yl)ethanone (3g): Prepared as
described in the general experimental procedure - Method A: White solid; Yield: 79% (57
mg); Ry (10% EtOAc/hexane) 0.35; IR (Neat, cm™):1665, 1499, 1412, 1257, 1150, 1104,
1016; 'TH NMR (400 MHz, CDCl3): 8 7.93 (dd, J; =3.6 Hz, J,=0.8 Hz, 1 H), 7.717 (dd, J; =
4.6 Hz, J,=0.4 Hz, 1 H), 7.36 (s, 1 H), 7.29 (d, /= 8.0 Hz,1 H), 7.169 (dd, J; = 5.0 Hz, J, =
0.8 Hz, 1 H), 7.04 (dd, J; = 8.2 Hz, J, = 0.6 Hz, 1 H), 4.81 (s, 2 H), 2.42 (s, 3 H) ; 3C NMR
(100 MHz, CDCl;): & 185.3, 163.6, 150.3, 141.9, 141.8, 135.0, 134.2, 133.3, 128.4, 125.0,
118.5, 109.4, 40.1, 21.4; HRESI-MS (m/z): Calculated for C;4H;;NO,S, (M + Na):
312.0129, found (M + Na): 312.0131.

(@]
o
3h

2-((5-Methylbenzo[d]oxazol-2-yl)thio)-1-phenylpropan-1-one (3h): Prepared as described

in the general experimental procedure - Method B: Colourless liquid; Yield: 94% (70 mg); R,
(5% EtOAc/hexane) 0.3; IR (Neat, cm™): 1676, 1474, 1259, 1209, 1157, 1000, 805; 'H
NMR (400 MHz, CDCl,): 6 8.08 (d, J = 8.4 Hz, 2H), 7.60 (t, /= 7.4 Hz, 1H), 7.49 (t, J="7.6
Hz, 2H), 7.39 (s, 1H), 7.29 (d, J = 8.4 Hz, 1H), 7.05 (d, J = 8.4 Hz, 1H), 5.70 (q, J = 7.0 Hz,
1H), 2.44 (s, 3H), 1.81 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl;): § 197.0, 163.6,
150.2, 141.9, 134.4, 134.2, 133.8, 128.83, 128.81, 125.0, 118.5, 109.3, 47.5, 21.4, 19.1;
HRESI-MS (m/z): Calculated for C;;H;sNO,S (M + Na): 320.0721, found (M + Na):
320.0722. Recovered amount of ketone: 2.0 equiv (70 mg).
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1-(4-Methoxyphenyl)-2-((5-methylbenzo|d]oxazol-2-yl)thio)propan-1-one (3i): Prepared
as described in the general experimental procedure - Method B: White solid; mp: 120-122 °C;
Yield: 90% (74 mg); R, (10% EtOAc/hexane) 0.4; IR (KBr, cm™!): 1500, 1402, 1251, 1209,
1144, 1098, 1013, 812; 'TH NMR (400 MHz, CDCl;): 6 8.07 (d, /= 8.8 Hz, 2H), 7.40 (s, 1H),
7.29 (d, J = 8.4 Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 5.67 (q, J = 8.0
Hz, 1H), 3.87 (s, 3H), 2.44 (s, 3H), 1.81 (d, J = 7.8 Hz, 3H); 3C NMR (100 MHz, CDCl;): 3
195.5, 164.1, 163.9, 150.2, 141.9, 134.1, 131.3, 127.2, 125.0, 118.5, 114.0, 109.3, 55.5, 47 .4,
21.4, 19.4; HRESI-MS (m/z): Calculated for C;sH;NO3S (M + Na): 350.0827, found (M +
Na): 350.0832; Recovered amount of ketone: 2.1 equiv (88 mg).

o)
N
-
)
3j

Cl

1-(4-chlorophenyl)-2-((5-methylbenzo[d]oxazol-2-yl)thio)propan-1-one (3j): Prepared as
described in the general experimental procedure - Method B: Brown solid; Yield: 88% (73
mg); mp: 88-90 °C (lit.); R, (5% EtOAc/hexane) 0.5; IR (KBr, cm™): 1667, 1585,1489, 1254,
1192, 1144, 1095, 971, 835, 791; TH NMR (400 MHz, CDCl;): 6 8.03 (d, J = 8.8 Hz, 2H),
7.45 (d, J= 8.8 Hz, 1H), 7.38 (s, 1H), 7.28 (d, J = 8.4 Hz, 1H), 7.05 (d, J = 8.4 Hz, 1H), 5.63
(9, J = 7.2 Hz, 1H), 2.44 (s, 3H), 1.78 (d, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;): 3
195.8, 163.3, 150.3, 141.8, 140.3, 134.2, 132.8, 130.2, 129.1, 125.1, 118.5, 109.4, 47.0, 21.4,
18.8; HRESI-MS (m/z): Calculated for C{7H4,CINO,S (M + Na): 354.0331, found (M + Na):
354.0331; Recovered amount of ketone: 2.5 equiv (105 mg).

ESI-10



0
N
Ty
o)
3Kk Cl

1-(3-Chlorophenyl)-2-((5-methylbenzo[d]oxazol-2-yl)thio)propan-1-one (3k): Prepared

as described in the general experimental procedure - Method B: Colourless liquid; Yield:
95% (78 mg); R, (10% EtOAc/hexane) 0.4; IR (KBr, cm™):1689, 1571, 1497,1307, 1253,
1150, 1103, 988, 799; TH NMR (400 MHz, CDCl;): 8 8.09 (s, 1H), 7.97 (d, J = 8.0 Hz, 1H),
7.58-7.56 (m, 1H), 7.43 (t, /= 8.0 Hz, 1H), 7.39 (s, 1H), 7.30 (d, /= 8.0 Hz, 1H), 7.06 (d, J =
8.0 Hz, 1H), 5.61 (q, J = 7.2 Hz, 1H), 2.45 (s, 3H), 1.79 (d, J = 7.2 Hz, 3H); 13C NMR (100
MHz, CDCl;): 6 195.9, 163.2, 150.3, 141.8, 136.2, 135.2, 134.3, 133.7, 130.1, 128.9, 126.9,
125.2, 118.6, 109.4, 47.1, 21.4, 18.7; HRESI-MS (m/z): Calculated for C;H;4CINO,S (M +
H): 332.0512, found (M + H): 332.0513; Recovered amount of ketone: 2.5 equiv (104 mg).

o
N
T~

3l

2-((5-methylbenzo[d]oxazol-2-yl)thio)-1,2-diphenylethan-1-one  (31):  Prepared as
described in the general experimental procedure - Method A: yellow solid; mp: 103-105 °C;
Yield: 96% (86 mg); R, (5% EtOAc/hexane) 0.3; IR (Neat, cm™):1765, 1680, 1492, 1206,
1145, 1098, 996; '"H NMR (400 MHz, CDCl3): & ppm 8.04 (d, /=8.0 Hz, 2 H), 7.57 (d, J=7.2
Hz, 2 H), 7.50 (t, J=7.6 Hz, 1 H), 7.40 (t, /=7.8 Hz, 2 H), 7.32 (s, 1H), 7.29 (t, J=7.4 Hz, 2
H), 7.25-7.22 (m, 2 H), 6.99 (d, /=8.4 Hz, 1 H), 6.82 (s, 1 H), 2.38 (s, 3 H)); 13C NMR (100
MHz, CDCls): & 193.84, 163.45, 150.07, 141.78, 134.96, 134.93, 134.00, 133.55, 129.17,
129.13, 128.83, 128.70, 128.65, 124.90, 118.52, 109.22, 58.13, 21.31; HRESI-MS (m/z):
Calculated for C,H;7NO,S (M + Na): 382.0878, found (M + Na): 382.0879. Recovered

amount of ketone: 1.8 equiv (91 mg).
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2-(benzo[d]oxazol-2-ylthio)-1-phenylethan-1-one (3m)%**: Prepared as described in the

general experimental procedure - Method A: brown crystalline solid; Yield: mp: 113-115 °C
(lit.® 115-116) 71% (67 mg); R, (5% EtOAc/hexane) 0.3; IR (Neat, cm!): 1675, 1493, 1447,
1189, 1130, 996, 746; 'TH NMR (400 MHz, CDCl;): 8 8.07 (d, J/=7.6 Hz, 2 H), 7.63 (t, J/=7.2
Hz, 1 H), 7.57 (d, J=7.6 Hz, 1 H), 7.51 (t, J=7.6 Hz, 2 H), 7.43 (d, /=7.2 Hz, 1 H), 7.29 - 7.22
(m, 2 H), 4.96 (s, 2 H); 3C NMR (100 MHz, CDCl3): 8 197.0, 192.35, 164.01, 151.98,
141.66, 135.12, 134.01, 128.84, 128.51, 124.33, 124.03, 118.38, 109.96, 41.08; HRESI-MS
(m/z): Calculated for C;5H;{NO,S (M + Na): 292.0408, found (M + Na): 292.0408.

(0]
Ph N
Ty
(@]
3n

1-phenyl-2-((5-phenylbenzo[d]oxazol-2-yl)thio)ethan-1-one (3n): Prepared as described in

the general experimental procedure - Method A: White solid; mp: 135-137 °C; Yield: 90%
(78 mg); R (5% EtOAc/hexane) 0.2; IR (KBr, cm™): 1680, 1494, 1454, 1255, 1190, 1099,
987, 754; TH NMR (400 MHz, CDCl;): 8 8.09 (d, J=7.2 Hz, 2 H), 7.77 (s, 1 H), 7.64 (t,
J=7.4 Hz, 2 H), 7.58 (d, /=7.6 Hz, 2 H), 7.53 (t, J/=7.8 Hz, 2 H), 7.48 - 7.43 (m, 4 H), 7.35 (t,
J=7.4 Hz, 2 H), 4.98 (s, 2 H); 3C NMR (100 MHz, CDCl;): 8 '3C NMR (100 MHz, CDCl3):
0 192.3, 164.6, 151.6, 142.3, 140.9, 138.3, 135.2, 134.0, 128.9, 128.8, 128.5, 127.4, 127.2,
123.6, 116.9, 109.9, 41.3; HRESI-MS (m/z): Calculated for C,;H;5NO,S (M + H): 346.0902,

found (M + Na): 346.0901.
0]
Cl N
Ly
O
3o

2-((5-chlorobenzo|[d]oxazol-2-yl)thio)-1-phenylethan-1-one (30): Prepared as described in

the general experimental procedure - Method A: White solid; mp: 117-119 °C; Yield: 71%

54 mg); Ry (5% EtOAc/hexane) 0.25; IR (KBr, cm™): 1691, 1491, 1449, 1205, 1134, 990;
g), Iy
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'TH NMR (400 MHz, CDCI;): 6 8.07 (d, J=8.0 Hz, 2 H), 7.64 (t, /=7.2 Hz, 1 H), 7.54 - 7.50
(m, 3 H), 7.34 (d, J= 8.4 Hz, 1 H), 7.205 (dd, J;= 8.6 Hz, J,=4.0 Hz, 1 H), 4.94 (s, 2 H); 3C
NMR (100 MHz, CDCls): 6 192.10, 165.79, 150.59, 142.82, 135.09, 134.10, 129.88, 128.90,
128.51, 124.16, 118.48, 110.58, 41.14; HRESI-MS (m/z): Calculated for C,5H;(NO,SCI (M
+ Na): 326.0018, found (M + Na): 326.0018.

(@)
Yoyt
3p

2-(naphtho|1,2-d]oxazol-2-ylthio)-1-phenylethan-1-one (3p): Prepared as described in the

general experimental procedure - Method A: Pale yellow solid; mp: 139-141 °C; Yield: 60%
(48 mg); Ry (5% EtOAc/hexane) 0.2; IR (KBr, cm™): 1671, 1582, 1487, 1445, 1373, 1188,
994; 'TH NMR (400 MHz, CDCl;): 6 8.37 (d, /=8.4 Hz, 1 H), 8.09 (dd, J=8.2, 1.0 Hz, 2 H),
791 (d, J=8.0 Hz, 1 H), 7.68 (d, /=9.2 Hz, 1 H), 7.65 - 7.57 (m, 3 H), 7.53 - 7.47 (m, 3 H),
497 (s, 2 H); BC NMR (100 MHz, CDCl;): 8 192.72, 162.14, 149.32, 137.19, 135.37,
133.93, 130.97, 128.84, 128.53, 128.40, 126.78, 125.49, 125.24, 124.80, 122.00, 110.29,
40.90; HRESI-MS (m/z): Calculated for C;9H;3NO,S (M + H): 320.0745, found (M + Na):

320.0741.
O
N
Cry-
)
3q

2-(Benzo[d]oxazol-2-ylthio)-1-phenylpropan-1-one (3q): Prepared as described in the

general experimental procedure - Method B: Colourless liquid; Yield: 83% (59 mg); R, (5%
EtOAc/hexane) 0.4; IR (Neat, cm™): 1683, 1499, 1450, 1330, 1237, 1206, 1132; 'H NMR
(400 MHz, CDCls): 6 8.09 (d, J = 7.2 Hz, 2H), 7.61 (t, J = 7.0 Hz, 2H), 7.50 (t, J = 7.6 Hz,
2H), 7.43 (d, J = 7.6 Hz, 1H), 7.31-7.263 (m, 2H), 5.72 (q, J = 7.1 Hz, 1H), 1.83 (d, J=7.2
Hz, 3H); 3C NMR (100 MHz, CDCl;): § 197.0, 163.8, 152.0, 141.7, 134.4, 133.9, 128.9,
128.9, 124.4, 124.1, 118.5, 110.0, 47.6, 19.2; HRESI-MS (m/z): Calculated for C;sH;3NO,S
(M + Na): 306.0565, found (M + Na): 306.0567.
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1-Phenyl-2-((5-phenylbenzo|d]oxazol-2-yl)thio)propan-1-one (3r): Prepared as described
in the general experimental procedure - Method B: Pale yellow liquid; Yield: 90% (81 mg);
R/ (5% EtOAc/hexane) 0.2; IR (Neat, cm!): 1682, 1497, 1459, 1255, 1191, 1104, 1016; 'H
NMR (400 MHz, CDCls): 6 8.10 (d, J = 7.6 Hz, 2H), 7.80 (s, 1H), 7.63-7.58 (m, 3H), 7.52-
7.43 (m, 6H), 7.36 (t, J= 7.4 Hz, 1H), 5.74 (q, /= 7.2 Hz, 1H), 1.84 (d, /= 6.8 Hz, 3H) ; 13
NMR (100 MHz, CDCl;): 6 197.0, 164.4, 151.5, 142.3, 140.9, 138.3, 134.4, 133.9, 128.9,
128.8, 127.4, 127.3, 123.6, 117.0, 110.0, 47.7, 19.2; HRESI-MS (m/z): Calculated for
C»H17NO,S (M + Na): 382.0878, found (M + Na): 382.0879.

(@)
Oy

5a

2-((5-methylbenzo[d]oxazol-2-yl)thio)pentan-3-one (5a): Prepared as described in the
general experimental procedure - Method A: Colourless liquid; Yield: 92% (57 mg); R, (5%
EtOAc/hexane) 0.5; IR (Neat, cm™!): 1717, 1500, 1256, 1150; "H NMR (400 MHz, CDCl;):
0 7.38 (s, 1 H), 7.30 (d, /=8.4 Hz, 1 H), 7.05 (d, J/=8.0 Hz, 1 H), 4.65 (q, /=7.2 Hz, 1 H), 2.82
(dq, J,=18.2, J,= 7.4 Hz, 1 H), 2.685 (dq, J,=18.0, J,= 7.2 Hz, 1 H), 2.44 (s, 3 H), 1.64 (d,
J=7.2 Hz, 3 H), 1.12 (t, J=7.6 Hz, 3 H); 3C NMR (100 MHz, CDCl3): & 207.65, 163.23,
150.17, 141.83, 134.20, 125.09, 118.57, 109.31, 50.02, 33.32, 21.37, 17.20, 7.90, HRESI-
MS (m/z): Calculated for C;3H;sNO,S (M + Na): 272.0721, found (M + Na): 272.0719.

oot

2-((5-methylbenzo|d]oxazol-2-yl)thio)cyclohexan-1-one (5b): Prepared as described in the

general experimental procedure - Method A: yellow liquid; Yield: 64% (42 mg); R, (5%
EtOAc/hexane) 0.2; IR (Neat, cm™): 1780, 1714, 1499, 1256, 1150; 'H NMR (400 MHz,
CDCl5): 6 7.36 (s, 1 H), 7.29 (d, J/=8.4 Hz, 1 H), 7.03 (d, J/=8.4 Hz, 1 H), 4.755 (dd, J; = 10.8
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Hz, J,=5.6 Hz, 1 H), 2.80 - 2.75 (m, 1 H), 2.70 - 2.66 (m, 1 H), 2.52 (td, J; = 13.0 Hz, J, =
6.0 Hz, 1 H), 2.43 (s, 3 H), 2.19 - 2.14 (m, 1 H), 2.00 - 1.96 (m, 1 H), 1.93-1.88 (m, 2 H),
1.85-1.77 (m, 1 H); 3C NMR (100 MHz, CDCl5): 8 205.09, 163.49, 149.97, 141.92, 134.03,
124.87, 118.43, 109.23, 56.93, 41.62, 35.69, 27.55, 25.18, 21.37; HRESI-MS (m/z):
Calculated for C4HsNO,S (M + H): 284.0721, found (M + H): 284.0719.

0

T

5c

1-((5-methylbenzo[d]oxazol-2-yl)thio)propan-2-one (5c): Prepared as described in the
typical experimental procedure for synthesis of S¢ - brown solid; 73-75 °C; mp: 73-75 °C;
Yield: 60% (33 mg); Ry (5% EtOAc/hexane) 0.1; IR (Neat, cm/-'): 1773, 1715, 1500, 1355,
1251, 1145, 1100, 803; "TH NMR (400 MHz, CDCl;): 6 7.36 (s, 1 H), 7.30 (d, /=8.4 Hz, 1 H),
7.05 (d, J=8.4 Hz, 1 H), 4.21 (s, 2 H), 2.43 (s, 3 H), 2.39 (s, 3 H); 13C NMR (100 MHz,
CDCl): 6 201.04, 163.46, 150.33, 141.78, 134.23, 125.05, 118.51, 109.33, 42.67, 28.79,
21.38; HRESI-MS (m/z): Calculated for C;;H;;NO,S (M + Na): 244.0408, found (M + Na):
244.0411.

0]
O
e O
5d

5d

Inseperable mixture
5d:5d = 95:5

Mixture of 3-((5-methylbenzo[d]oxazol-2-yl)thio)hexan-2-one (5d) and 1-((5-
methylbenzo[d]oxazol-2-yl)thio)hexan-2-one ( 5d’ ): Prepared as described in the general
experimental procedure - Method A: Colourless liquid; Over all yield: 94% (60 mg, 5d:5d" =
5:95); Ry (5% EtOAc/hexane) 0.3; IR (Neat, cm!): 1717, 1500, 1256, 1150, 1101, 11047.37
(s, 1 H), 7.30 (d, /=8.4 Hz, 1 H), 7.05 (d, J=8.0 Hz, 1 H), 4.572 (t, J/=7.0 Hz, 1 H), 4.20 (s,
0.11 H), 2.43 (s, 3 H), 2.38 (s, 3 H), 2.05-1.96 (m, 1 H), 1.89 - 1.80 (m, 1 H), 0.97 (t, J=7.2
Hz, 3 H); 3C NMR (100 MHz, CDCl;): 6 204.76, 163.09, 150.18, 141.79, 134.19, 125.10,
118.61, 109.28, 55.47, 32.57, 27.84, 21.34, 20.13, 13.66; HRESI-MS (m/z): Calculated for
C14H17NO,S (M + Na): 286.0878, found (M + Na): 286.0879.
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3-((5-methylbenzo[d]oxazol-2-yl)thio)octan-2-one (5e): Prepared as described in the
general experimental procedure - Method A: Colourless liquid; Yield: 81% (59 mg); R, (5%
EtOAc/hexane) 0.4; IR (Neat, cm!): 1718, 1500, 1355, 1256, 1150, 1103; '"H NMR (400
MHz, CDCls): 6 7.38 (s, 1 H), 7.30 (d, /=8.4 Hz, 1 H), 7.05 (d, /=8.4 Hz, 1 H), 4.56 (t, J=7.2
Hz, 1 H), 2.43 (s, 3 H), 2.38 (s, 3 H), 2.07-1.98 (m, 1 H), 1.90-1.80 (m, 1 H), 1.52-1.41 (m, 2
H), 1.34 - 1.26 (m, 4 H), 0.88 (t, J/=6.8 Hz, 4 H); 3C NMR (100 MHz, CDCl3): 5 204.77,
163.12, 150.19, 141.80, 134.18, 125.09, 118.62, 109.28, 55.71, 31.31, 30.52, 27.85, 26.47,
22.27, 21.35, 13.85; HRESI-MS (m/z): Calculated for C;¢H,;NO,S (M + Na): 314.1191,
found (M + Na): 314.1191.

0 O

5f : 50% Overall yield : 77%  5f :27%

4-Methyl-3-((5-methylbenzo[d]oxazol-2-yl)thio)pentan-2-one (5f) and 4-methyl-1-((5-
methylbenzo[d]oxazol-2-yl)thio)pentan-2-one ( 5f ): Prepared as described in the general
experimental procedure - Method A: The reaction performed in 0.5 mmol scale: Overall

yield: 77% (101 mg)

Compound 5f : Colourless liquid; Yield: 50% (66 mg); Ry (5% EtOAc/hexane) 0.4; IR
(Neat, cm™): 1716, 1500, 1425, 1355, 1256, 1217, 1150, 1104, 1000, 936; '"H NMR (400
MHz, CDCly): 6 7.37 (s, 1 H), 7.30 (d, /=8.4 Hz, 1 H), 7.05 (d, J = 8.0 Hz, 1 H), 4.51 (d,
J=6.8 Hz, 1 H), 2.43 (s, 3 H), 2.40 (s, 3 H), 2.43-2.33 (m, 1H), 1.12 (d, J=6.8 Hz, 3 H), 1.10
(d, J=6.8 Hz, 3 H); 13C NMR (100 MHz, CDCl;): 4 205.0, 163.6, 150.2, 141.8, 134.2, 125.1,
118.5, 109.3, 62.6, 29.6, 29.0, 21.4, 20.8, 19.5; HRESI-MS (m/z): Calculated for
C14H17NO,S (M + Na): 286.0878, found (M + Na): 286.0874.
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Compound 5f: White solid; mp: 71-73 °C (lit.) Yield: 27% (35 mg); R/ (5% EtOAc/hexane)
0.25; IR (Neat, cm™): 1719, 1502, 1467, 1360, 1253, 1147, 1101, 1034; "TH NMR (400 MHz,
CDCly): 6 7.35 (s, 1 H), 7.29 (d, /=8.4 Hz, 1 H), 7.04 (dd, J; = 8.4 Hz, J,= 0.8 Hz, 1 H), 4.19
(s, 2 H), 2.54 (d, /=6.8 Hz, 2 H), 2.43 (s, 3 H), 2.29-2.18 (m, 1 H), 0.96 (d, J/=6.8 Hz, 6 H)xv;
13C NMR (100 MHz, CDCls): & 202.87, 163.64, 150.32, 141.87, 134.19, 124.98, 118.48,
109.31, 50.51, 42.67, 24.75, 22.49, 21.40; HRESI-MS (m/z): Calculated for C;4H;;NO,S (M
+ Na): 286.0878, found (M + Na): 286.0876.

@)
o

2-(benzo[d]thiazol-2-ylthio)-1-phenylethan-1-one (7a)’: Prepared as described in the

general experimental procedure - Method C. Pale yellow solid; Yield: 85% (121 mg); mp:
107-108 °C (lit.3 109-111 °C); R/ (5% EtOAc/hexane) 0.2; IR (Neat, cm™!): 1674, 1449, 1419,
1376, 1316, 1285, 1186, 994, 750; "TH NMR (400 MHz, CDCl;): 6 8.08 (d, J=7.6 Hz, 2 H),
7.81 (d, J=8.0 Hz, 1 H), 7.74 (d, J=8.0 Hz, 1 H), 7.62 (t, J=7.2 Hz, 1 H), 7.39 (t, J=7.6 Hz, 1 H),
7.29 (t, J=7.4 Hz, 1 H), 4.97 (s, 2 H'3C NMR (100 MHz, CDCl;): 6 193.0, 165.2, 152.8, 135.5
(2C: ipso carbon of phenyl ring and ipso carbon attached to sulfur atom), 133.8, 128.8, 128.6,
126.0, 124.4, 121.5, 121.0, 41.0; HRESI-MS (m/z): Calculated for C;sH;;NS,0 (M + Na):
308.0180, found (M + Na): 308.0175.

o)
jarts
7b

2-(benzo[d]thiazol-2-ylthio)-1-(p-tolyl)ethan-1-one (7b)’**: Prepared as described in the
general experimental procedure - Method C: White solid; mp: 88-90 °C (lit.* 94-95 °C);
Yield: 65% (97 mg); Ry (5% EtOAc/hexane) 0.2; IR (KBr, cm): 1678, 1601, 1510, 1459,
1424, 993; 'TH NMR (400 MHz, CDCl): 6 7.97 (d, J=8.0 Hz, 2 H), 7.82 (d, J=8.0 Hz, 1 H),
7.74 (d, J=8.0 Hz, 1 H), 7.40 (t, J/=7.6 Hz, 1 H), 7.30 (d, J=8.0 Hz, 2 H), 7.29 (t, /=8.4 Hz, 1
H), 4.97; 3C NMR (100 MHz, CDCl;): 6 192.4, 165.3, 152.9, 144.8, 135.5, 132.9, 1294,
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128.6, 126.0, 124.3, 121.4, 121.0, 40.9, 21.7; HRESI-MS (m/z): Calculated for C,cH;3NOS,
(M + Na): 322.0336, found (M + Na): 322.0338.

O
@*%
7c

2-(Benzo[d]thiazol-2-ylthio)-1-phenylpropan-1-one (7c¢): Prepared as described in the

general experimental procedure - Method C: Colourless liquid; Yield: 67% (100 mg); R, (5%
EtOAc/hexane) 0.6; IR (Neat, cm™): 1682, 1594, 1455, 1426, 1308, 1238, 1201, 1077, 995;
TH NMR (400 MHz, CDCl;): 6 8.09 (d, J/=7.6 Hz, 2 H), 7.82 (d, /= 7.6 Hz, 1 H), 7.73 (dd, ,
J;=8.0Hz, J,=04 Hz, 1 H), 7.57 (t, /= 7.4 Hz, 1 H), 7.46 (t, J= 7.6 Hz, 2 H), 7.40 (t, J =
7.4 Hz, 2 H), 7.28 (t, J= 7.6 Hz, 1 H), 5.87 (q, J=7.12 Hz, 1 H), 1.77 (d, J = 7.02 Hz, 3 H);
13C NMR (100 MHz, CDCl;): 8 197.1, 164.6, 152.8, 135.6, 134.9, 133.5, 128.8, 128.7,
126.0, 124.4, 121.5, 121.0, 47.0, 18.3; HRESI-MS (m/z): Calculated for C;sH3NOS, (M +
Na): 322.0336, found (M + Na): 322.0338.

0
N
-
S
7d

Cl

2-(benzo[d]thiazol-2-ylthio)-1-(4-chlorophenyl)propan-1-one (7d): Prepared as described
in the general experimental procedure - Method C: Colourless liquid; Yield: 73% (122 mg);
R/ (5% EtOAc/hexane) 0.5; IR (Neat, cm!): 1683, 1588, 1457, 1426, 1238, 1201, 993; H
NMR (400 MHz, CDCl;): 8.05 (d, J=8.4 Hz,2 H), 7.82 (d, /J=8.0 Hz, 2 H), 7.75 (d, J=7.6
Hz, 1 H), 7.44 - 7.40 (m, 3 H), 7.30 (t, J=7.6 Hz, 1 H), 5.82 (q,J=7.2Hz, 1 H), 1.75 (d, J =
6.8 Hz, 3 H); 3C NMR (100 MHz, CDCl;): 6 196.0, 164.4, 152.7, 140.1, 135.7, 133.4,
130.2, 129.0, 126.1, 124.6, 121.6, 121.1, 46.6, 18.0; HRESI-MS (m/z): Calculated for
Ci6H12CINOS, (M + Na): 355.9947, found (M + Na): 355.9945.
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2-(benzo|d]thiazol-2-ylthio)-1,2-diphenylethan-1-one (7e): Prepared as described in the
general experimental procedure - Method C: White Solid; mp: 106-108 °C; Yield: 72% (130
mg); Ry (5% EtOAc/hexane) 0.6; IR (Neat, cm™!): 1684, 1586, 1452, 1420, 1268, 1199, 1074,
994; TH NMR (400 MHz, CDCl3): 6 8.06 (d, J= 8.0 Hz, 2 H), 7.71 (d, J= 8.0 Hz, 1 H), 7.67
(d,/=8.0Hz, 1 H), 7.55 (d,J=7.6 Hz, 2 H), 7.51 (t,J=7.4 Hz, 1 H), 7.41 (t,J=7.0Hz, 2
H), 7.39-7.28 (m, 3 H), 7.26 - 7.21 (m, 2 H), 6.95 (s, 1 H); 13C NMR (100 MHz, CDCl3): §
194.2, 164.7, 152.7, 135.5, 135.5, 134.6, 133.3, 129.1, 129.02, 129.0, 128.6, 128.6, 125.8,
124.3, 121.4, 121.00, 58.1; HRESI-MS (m/z): Calculated for C, H;sNOS, (M + Na):
384.0493, found (M + Na): 384.0493.

e
7f

1-(benzo[d]thiazol-2-ylthio)propan-2-one (7f)’: Prepared as described in the typical
experimental procedure for synthesis of 7f - Method E: brown Solid; 68-70 °C (lit.> 67-68 °C)
Yield: 68% (76 mg); R, (5% EtOAc/hexane) 0.1; IR (Neat, cm™): 1718, 1459, 1420, 1351,
1151, 992; "H NMR (400 MHz, CDCl;): 6 7.83 (d, /= 8.4 Hz, 1 H), 7.74 (d, /= 8.0 Hz, 1
H), 7.41 (t, /=7.8 Hz, 1 H), 7.29 (t, J=7.6 Hz, 1 H), 4.23 (s, 2 H), 2.39 (s, 3 H); 13C NMR
(100 MHz, CDCl;): & 201.7, 164.9, 152.7, 135.5, 126.1, 124.4, 121.5, 121.1, 43.0, 28.8;
HRESI-MS (m/z): Calculated for C;gHoNOS, (M + Na): 246.0023, found (M + Na):

246.0027.
0]
o)
(O
S
79
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3-(benzo[d]thiazol-2-ylthio)octan-2-one (7g): Prepared as described in the general
experimental procedure - Method C: Pale yellow liquid; Yield: 82% (120 mg); Ry (5%
EtOAc/hexane) 0.5; IR (Neat, cm™): 1714, 1623, 1460, 1426, 1354, 1196, 1180, 995; 'H
NMR (400 MHz, CDCl5): ¢ 7.85 (d, /=8.0 Hz, 1 H), 7.75 (d, J=8.0 Hz, 1 H), 7 .41 (t, J/=8.0
Hz, 1 H), 7.30 (t, J=7.6 Hz, 1 H), 4.69 (t, /=7.2 Hz, 1 H), 2.39 (s, 3 H), 2.06-1.96 (m, 1 H),
1.88 - 1.79 (m, 1 H), 1.56-1.31 (m, 2 H), 1.34 - 1.31 (m, 4 H), 0.90-0.87 (m, 3 H); 3C NMR
(100 MHz, CDCls): 6 205.2, 164.7, 152.9, 135.6, 126.1, 124.5, 121.6, 121.0, 56.3, 31.4, 30.4,
27.9, 26.70, 22.3, 13.90; HRESI-MS (m/z): Calculated for C;sH;oNOS, (M + Na): 316.806,
found (M + Na): 316.814.

o

7h

2-(benzo[d]thiazol-2-ylthio)-2,3-dihydro-1H-inden-1-one (7h): Prepared as described in
the general experimental procedure - Method C: Pale yellow liquid; Yield: 69% (102 mg); R,
(10% EtOAc/hexane) 0.3; IR (Neat, cm™): 1718, 1607, 1461, 1426, 1237, 1238, 1207, 995;
TH NMR (400 MHz, CDCl3): 8 7.85 (d, J= 8.0 Hz, 1 H), 7.73 (dd, J= 8.0, 0.4 Hz, 1 H), 7.68
-7.63 (m, 2 H), 7.48 - 7.42 (m, 2 H), 7.35 (t, /= 8.0 Hz, 1 H), 7.29 - 7.25 (m, 1 H), 4.70 (dd,
J;=8.0,J,=48 Hz, 1 H),3.94 (dd, J,=17.60, J, = 8.0 Hz, 1 H), 3.42 (dd, J, = 17.70, J, =
4.8 Hz, 1 H) ; 3C NMR (100 MHz, CDCl3): 8 200.6, 164.0, 152.8, 152.1, 135.8, 135.6,
135.4, 127.8, 126.3, 125.9, 124.4, 124.4, 121.6, 121.0, 50.2, 35.6; HRESI-MS (m/z):
Calculated for C;cH;1NOS; (M + Na): 320.0180, found (M + Na): 320.0180.
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