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1.General method.

The reagents and solvents were purchased from commercial suppliers and used without further
purification unless noted. All reactions were monitored by TLC with silica gel-coated plates. 'H
(400 MHz or 600 MHz) NMR and '3C (101 MHz or 151 MHz) NMR spectra were recorded on a
Varian spectrometer in CDCl3 or DMSO-ds using tetramethylsilane (TMS) as internal standards.
Data are reported as follows: Chemical shift (number of protons, multiplicity, coupling constants).
Coupling constants were quoted to the nearest 0.1 Hz and multiplicity reported according to the
following convention: s = singlet, d = doublet, t = triplet, q = quartet, hept = heptet, m = multiplet,
dd = doublet of doublets, dt = doublet of triplets, td = triplet of doublets, ddd = doublet of doublet
of doublets, br s = broad singlet. Mass spectra were measured with a HRMS-APCI instrument using
ESI ionization. Fluorescence quenching experiments were performed on Hitachi F7000 FL

Spectrophotometer and F97Pro Spectrophotometer.

2.General procedure

2.1 Representative procedure for the synthesis of 3

S HCI (2.0 e xS
S m S I T TR o
N CH3CN, air, rt Z N OH
390-400 nm LEDs,

1 2a 3
0.2 mmol 1.0 mL

General procedure A. A mixture of compound 1 (0.2 mmol, 1.0 equiv.), alcohol 2 (1.0 mL), HCI
(36wt%, 35 uL, 2.0 equiv.) in a 10 mL Schlenk tube was added CH3CN (2.0 mL). The reaction
mixture was open to the air and stirred under the irradiation of 2x25 W Purple LEDs (A =390 — 400
nm) at room temperature for 24 h. The reaction mixture was quenched by NaHCO3 and then
extracted with ethyl acetate (3 x 10 mL). The combined organic extracts were washed by brine,
dried over NaxSOs, filtered, concentrated under reduced pressure and purified by column

chromatography (petroleum ether/ethyl acetate = 30/1 — 3/1) on silica get to give the products 3.
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2.2 Representative procedure for the synthesis of 11

S HCI (4.0 S
L v e L Y
N CH4CN, Ny, rt N
1

390-400 nm LEDs,
1 2a
0.2 mmol 1.0 mL

General procedure B. To a 10 mL Schlenk tube equipped with a magnetic stirring bar was added
compound 1 (0.2 mmol, 1.0 equiv.). After three cycles of evacuation and backfilling of the reaction
flask with N, alcohol 2 (1.0 mL), HCI (36wt%, 70 pL, 4.0 equiv.) and CH3CN (2.0 mL) was added.
The reaction mixture stirred under the irradiation of 2x25 W Purple LEDs (A = 390 — 400 nm) at
room temperature for 48 h. The reaction mixture was quenched by NaHCOs3 and then extracted with
ethyl acetate (3 X 10 mL). The combined organic extracts were washed by brine, dried over NaxSOs,
filtered, concentrated under reduced pressure and purified by column chromatography (petroleum

ether/ethyl acetate = 60/1 — 30/1) on silica get to give the products 11.

3. Additional optimization studies

Table S1. Additional optimization of reaction conditions./?

Cl IS .
HCI (2.0 equiv Cl Cl
LR R G R P =
N CH3CN (2 mL), rt, air ) N OH N
3a 11a

LEDs (390-400 nm, 25W

1a 2a "standard conditions"
Entry Deviation from standard conditions Yield 3a Yield 11a
(%)[b] (%)[b]
1 40 mol% TBAB and TFA instead of HCI 37 0
2 40 mol% TBAI and TFA instead of HCI 0 0
3 40 mol% TBAC without HCl 22 0
3 25W Bule LEDs (450 — 460 nm) instead of Purple LEDs 15 0
4 25W White LEDs instead of Purple LEDs 18 0
5 Reaction at 60°C in the dark instead of light irradiation 0 0
6 5 equiv of 2a 41 0
7 10 equiv of 2a 64 0
8 0.2 mL (13 equiv) of 2a 66 0
9 0.5 mL (32 equiv) of 2a 71 0
10 1 equiv of HCI 62 0
11 3 equiv of HCI 86 0
12 4 equiv of TFA, under a N, atmosphere, 48 h trace 42
13 4 equiv of HCI, under a N atmosphere, 48 h, 60°C trace 68

[a] Reaction conditions: 1a (0.2 mmol), 2a (1.0 mL), HCI (2.0 equiv.), CH3CN (2.0 mL), 2 x 25W Purple LEDs
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(390 — 400 nm), 24 h, under an air atmosphere. [b] Isolated yields based on 1a.

4. The mechanistic studies

4.1 Radical quenching experiment

HCI (2.0 equiv.)

c S )\ CH4CN (2.0 mL) c S\ /
a) \C[N/> * OH air, rt, 24 h \C[N/ OH
390-400 nm LEDs
1a, 0.2 mmol 2a, 10 equiv. standard conditions 1 3a, 64%

N
(¢]
|
) N
Cl S quencher (4.0 equiv.) Cl S
b) \C[ /> + )\ standard conditions 1 \C[ )A(
OH — OH
N N 12
TEMPO trace

1a, 0.2 | 2a,1 iv.
0.2 mmo 0 equiv. BHT trace

m/z: [M+H]J* Calcd for
C15H26NO;, 216.1958, found 216.1961

HCI (4.0 equiv.)

cl S )\ CHCN (2.0 mL) cl S
.
© N/> OH Ny, tt, 48 h N/> <
. 390-400 nm LEDs
1a, 0.2 mmol 2a, 10 equiv. standard conditions 2 Ma, 37% HO)L
o)

|
N
Cl s )\ quencher (4.0 equiv.)  Cl S
d) \C[N/> + OH standard conditions 2 \C[NH 12

e

13
1a, 0.2 mmol 2a, 10 equiv. TEMPO trace m/z: [M+H]J* Calcd for not detected by
BHT trace  CizH2sNO; 216.1958, found 216.1956  HRMS

e) Cl IS Cl s 2
/> . ASNNOH standard conditions 2 \C[ />7L\/
N N 1

1a, 0.2 mmol 2c, 10 equiv. 11i and 11i"

TEMPO (4.0 equiv.)
trace m/z: [M+H]* Calcd for not detected by
Cy3HsNO; 230.2115, found 230.2126 HRMS

N
14

15

A mixture of compound 1a (0.2 mmol, 1.0 equiv.), IPA 2a (2.0 mmol, 10 equiv.), HCI (36wt%, 35
pL, 2.0 equiv.) and a radical quencher (TEMPO or BHT, 0.8 mmol, 4.0 equiv.) in a 10 mL Schlenk
tube was added CH3CN (2.0 mL). The reaction mixture was open to the air and stirred under the
irradiation of 2x25 W Purple LEDs (A = 390 — 400 nm) at room temperature for 24 h. After the
reaction was completed, only a trace amount of 3a was observed by TLC.

To a 10 mL Schlenk tube equipped with a magnetic stirring bar was added compound 1a (0.2 mmol,
1.0 equiv.) and a radical quencher (TEMPO or BHT, 0.8 mmol, 4.0 equiv.). After three cycles of

evacuation and backfilling of the reaction flask with N, IPA 2a (2.0 mmol, 10 equiv.), HCI (36wt%,
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70 uL, 4.0 equiv.) and CH3;CN (2.0 mL) was added. The reaction mixture stirred under the
irradiation of 2x25 W Purple LEDs (A = 390 — 400 nm) at room temperature for 48 h. After the
reaction was completed, only a trace amount of 11a was observed by TLC.

To a 10 mL Schlenk tube equipped with a magnetic stirring bar was added compound 1a (0.2 mmol,
1.0 equiv.) and TEMPO (0.8 mmol, 4.0 equiv.). After three cycles of evacuation and backfilling of
the reaction flask with N, 1-butanol 2¢ (2.0 mmol, 10 equiv.), HCI (36wt%, 70 uL, 4.0 equiv.) and
CH3CN (2.0 mL) was added. The reaction mixture stirred under the irradiation of 2x25 W Purple
LEDs (A =390 — 400 nm) at room temperature for 48 h. After the reaction was completed, only a
trace amount of 11i and 11i’ was observed by TLC.

The formation of 3a, 11a, 11i and 11i" was significantly suppressed by radical quenchers, which
suggested that both dehydrogenative alkylation and dehydrative alkylation proceed through a
radical-involved pathway.

+MS, 0.3min #19

Intens. +MS, 0.3min #19|
x108] HO)L
1.04
: 216:1961 @
0.8 / N
067 214.1805 [ J
0.4+ 12
0 2: 199.1809 m/z: [M+H]* Calcd for
<] C12H26NO, 216.1958, found 216.1961
0.0 - T T - , T - T T
190 195 200 205 210 215 220 225 230 235 miz

Figure S1. The HRMS analysis of radical quenching experiment b

x107] N cl s
] O‘C| 12 >—<OH
1 17 216:1956 m/z: [M+H]* Calcd for N/
2 C12H26NO; 216.1958, found 216.1956 3
180.1487 192 1148 m/z: [M+H]" Calcd for m/z: [M+H7’ Calcd for
5 CgH19CINO 192.1150, found 192.1148 CoHss CINOS 228.0244, found 228.0243)
228.024 950.2008
1 ‘ 200.1639 2422837 i
ol 1 — S S i N | I — — -
180 190 200 210 220 230 240 250 miz
Figure S2. The HRMS analysis of radical quenching experiment d
N OJ\)OH e
x107 o\c| N
1.25
158.1555 17 [ ]
1.00 m/z: [M+H]* Calcd for
CgH19CINO 192.1150, found 192.1161 15
0.75 m/z: [M+H]* Calcd for
0.50 \ 2302126 7 1 No, 230.2115, found 230.2126
0.25 \ 1699836 J12.0307 260.2231
' 192.1161 .
anod L [ | . B . 200 Ll 2422125 | 274.2385
160 180 200 220 240 260 280 miz

Figure S3. The HRMS analysis of radical quenching experiment e
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4.2 Chlorine radical trapping experiment

HCI (4.0 equiv.), CH3CN (2.0 mL)

cl S >L Nz, rt, 24 h, 390-400 nm LEDs ™\
+
N/> OH >—{

TFA(4.0 equiv. )\{H::,CN (2.0 mL) /

1a, 0.2 mmol 20,1 mL (16%)

Ny, rt, 24 h, 390-400 nm LEDs
To a 10 mL Schlenk tube equipped with a magnetic stirring bar was added compound 1a (0.2 mmol,
1.0 equiv.). After three cycles of evacuation and backfilling of the reaction flask with N», ~-BuOH
20 (1.0 mL), HC1 (36wt%, 70 pL, 4.0 equiv.) and CH3CN (2.0 mL) was added. The reaction mixture
stirred under the irradiation of 2x25 W Purple LEDs (A = 390 — 400 nm) at room temperature for
24 h. The reaction mixture was quenched by NaHCO3 and then extracted with ethyl acetate (3 x 10
mL). The combined organic extracts were washed by brine, dried over Na,SO., filtered,
concentrated under reduced pressure to obtain the crude product. The isolated 16 was obtained in
16% yield by preparative thin-layer chromatography using petroleum ether/ethyl acetate (50:1) as

the eluent. On the contrary, no chloroalkylated product 16 was formed in the absence of chlorine

anion.
HCI (4.0 equiv.)
ol S )\ CH,CN (2.0 mL) Cl S N
+
N/> OH N, rt, 48 h N/> < o.
_ 390-400 nm LEDs Cl
1a, 0.2 mmol 2a, 10 equiv. 11a, trace 17

TEMPO (4.0 equiv.)
m/z: [M+H]* Calcd for

C4H1oCINO 192.1150, found 192.1148
To a 10 mL Schlenk tube equipped with a magnetic stirring bar was added compound 1a (0.2 mmol,
1.0 equiv.) and TEMPO (0.8 mmol, 4.0 equiv.). After three cycles of evacuation and backfilling of
the reaction flask with N», IPA 2a (2.0 mmol, 10 equiv.), HC1 (36wt%, 70 uL, 4.0 equiv.) and CH3;CN
(2.0 mL) was added. The reaction mixture stirred under the irradiation of 2x25 W Purple LEDs (A
=390 — 400 nm) at room temperature for 48 h. After the reaction was completed, a chlorine radical
adduct 17 was detected by ESI-HRMS, which indicated the formation of CI" in our case (see Figure

S2).
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4.3 Light on/off experiment

80

60

40

Yields(%)

204

on off on off on off on
0 T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time (h)

Figure S4. On/off light experiments for the model reaction under air atmosphere

4.4 Kinetic isotope effect (KIE) experiment

HCI (2.0 equiv.)

cl
\@ES> . H>CKH3 CH3CN (2.0 mL) C'\C[S: \ /
YV - /
N H,C OH air, rt, 24 h N OH

390-400 nm LEDs

1a 2a

0,
0.2 mmol 2 mmol 3a, (64%)

HCI (2.0 equiv.)

cl CcD
5., D>k3 CH4CN (2.0 mL) cl sDsG cp,
? D,C” “OD ; X
N 3 air, rt, 24 h N OH

390-400 nm LEDs

1a 2a-dg

- )
0.2 mmol 2 mmol 3a-dg, (43%)

Parallel reactions. Two 10 mL Schlenk tubes were added 2a (2 mmol) and 2a-dg (2 mmol),
separately. The mixtures were then sequentially added compound 1a (0.2 mmol, 1.0 equiv.), HCIl
(36wt%, 35 uL, 2.0 equiv.), CH3CN (2.0 mL). The reaction tubes were open to the air and stirred
under the irradiation of 2x25 W Purple LEDs (A =390 — 400 nm) at room temperature for 24 h. The
reaction mixtures were quenched by NaHCOj3 and then extracted with ethyl acetate (3 x 10 mL).
The combined organic extracts were washed by brine, dried over Na,SOs, filtered, concentrated
under reduced pressure and purified by column chromatography (petroleum ether/ethyl acetate =
10/1) on silica get to give the products 3a and 3a-ds in 64% and 43% yields, respectively. ku/kp =

1.48.
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HCI (2.0 equiv.)

Cl CD
3> . H;\H3 NG CHioN @omb)  © S:H3C3 cHy @ sDC op,
N/ HiC” oM DsC” “OD air, it, 24 h % + e
N OH N  OH
3a

390-400 nm LEDs

3a-dg
0.2 mmol 0.1 mL 0.1 mL 3.63 : 2.37

KIE =1.53

Intermolecular competition. A mixture of compound 1a (0.2 mmol, 1.0 equiv.), 2a (0.1 mL), 2a-
ds (0.1 mL), HCI (36wt%, 35 uL, 2.0 equiv.) in a 10 mL Schlenk tube was added CH3CN (2.0 mL).
The reaction mixture was open to the air and stirred under the irradiation of 2x25 W Purple LEDs
(A =390 — 400 nm) at room temperature for 24 h. The reaction mixture was quenched by NaHCO3
and then extracted with ethyl acetate (3 x 10 mL). The combined organic extracts were washed by
brine, dried over Na>SQs, filtered, concentrated under reduced pressure and purified by column
chromatography (petroleum ether/ethyl acetate = 10/1) on silica get to give the products 3a and 3a-
de, with a ratio of 3.63:2.37, kn/kp = 1.53.

Kinetic isotope effect experiment suggesting that the alkyl C—H cleavage might not be the rate-

determine step.

=M= — D ~ @®
S NN =D ) I
RERVRVLIYN i 5

L —
- |

3a 3a-dg

3.63 2.37
u ’.L L
g2z < 2
=== = -

5.0 4.5 0 5 30 25 ( 5 ) 0.0
£1 (i

Figure S5. Determination of the ratio of 3a and 3a-d¢ by 'H NMR
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4.5 Singlet oxygen quenching experiment

cl S )\ HCI (2.0 equiv.) Cl S
N H,0, rt, air N OH
1a 2a 390-400 nm LEDs 3a

0.2 mmol 1 mL 39%

A mixture of compound 1a (0.2 mmol, 1.0 equiv.), 2a (IPA, 1.0 mL), HCI (36wt%, 35 pL, 2.0 equiv.)
and DABCO (0.4 mmol, 2.0 equiv.) in a 10 mL Schlenk tube was added H,O (2.0 mL). The reaction
tubes was open to the air and stirred under the irradiation of 2x25 W Purple LEDs (A = 390 — 400
nm) at room temperature for 24 h. The reaction mixtures were quenched by NaHCO3; and then
extracted with ethyl acetate (3 x 10 mL). The combined organic extracts were washed by brine,
dried over Na,SQOs, filtered, concentrated under reduced pressure and purified by column
chromatography (petroleum ether/ethyl acetate = 10/1) on silica get to give the products 3a in 39%

yields.

4.6 Superoxide radical quenching experiment

HCI (2.0 equiv.)

c o A O
/ + /
N> OH CH4CN, rt, air N OH

1a 2a 390-400 nm LEDs
0.2 mmol 1mL

3a, trace

A mixture of compound 1a (0.2 mmol, 1.0 equiv.), 2a (IPA, 1.0 mL), HCI (36wt%, 35 pL, 2.0 equiv.)
and benzoquinone (0.4 mmol, 2.0 equiv.) in a 10 mL Schlenk tube was added CH3;CN (2.0 mL). The
reaction tubes was open to the air and stirred under the irradiation of 2x25 W Purple LEDs (A =390
— 400 nm) at room temperature for 24 h. After the reaction was completed, only a trace amount of

3a was observed by TLC.

4.7 Fluorescence quenching Screening Studies

Preparation. Four formulated solutions were prepared with CH3CN in 10 mL volumetric flasks.
For flask A, 6-chlorobenzo[d]thiazole (1a, 0.5 mmol, 84.5 mg) was added; for flask B, 6-
chlorobenzo[d]thiazole (1a, 0.5 mmol, 84.5 mg) and TFA (0.75 mmol, 57 pL) were added; for the
flask C, BusNCl (0.5 mmol, 139 mg) was added; for the flask D, isopropyl alcohol (2a, IPA, 0.5
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mmol, 38 uL). All these flasks were diluted to 10 mL to set the concentration to be 0.05 M.
Fluorescence quenching experiments of 1a with CI'. A quartz cuvette (1 cm X1 cm x3.5 cm) was
added 60 pL of the formulated solution from flask A and was diluted to 3 mL asa 1 uM 1a solution,
which was then irradiated at 350 nm. Duplicate experiments were performed with the addition of 0,
60, 90, 120, 180, 240 pL 0.05 M BusNCl solution from flask C before diluted to 3 mL, emission
spectra of the sample were collected instantly after each addition. The resulting fluorescence
emission spectra are shown in Figure S6. No significant fluorescence quenching between excited
1a and BusNCl was observed.

—1a

+ 1eq TBAC
+ 1.5eq TBAC
+ 2eq TBAC
+ 3eq TBAC
+ 4eq TBAC

400

300

200

Intensity

100

350 I 4CIJO : 4|50 l 5CIJD
Wavelength (nm)

Figure S6. Emission intensity of 1 uM 1a in CH3CN, with varied amount of BusNCl
Fluorescence quenching experiments of 1a-H* with CI. A quartz cuvette (1 cm x1 cm x3.5 cm)
was added 60 pL of the formulated solution from flask B and was diluted to 3 mL as a 1 pM 1a
solution, which was then irradiated at 350 nm. Duplicate experiments were performed with the
addition of 0, 60, 120, 180, 240, 360 puL 0.05 M BusNCl solution from flask C before diluted to 3
mL, emission spectra of the sample were collected instantly after each addition. The resulting

fluorescence emission spectra are shown in Figure S7.
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Figure S7. Emission intensity of 1 uM 1a-H" in CH3CN, with varied amount of BusNCl

1,/1

was observed.

112
y = 0.0158x + 10031

11 RZ=09817 .- ’
s e
06 e °

----- .
1.04 o
1.02 o
16"
0 1 2 3 4 5 6

n[Cl-]/n(1la-H")

Figure S8. Stern-Volmer plot of 1a-H* and BusNCl

Fluorescence quenching experiments of 1a with IPA. A quartz cuvette (1 cm %1 cm x3.5 cm) was
added 60 pL of the formulated solution from flask A and was diluted to 3 mL asa 1 uM 1a solution,
which was then irradiated at 365 nm. Duplicate experiments were performed with the addition of 0,
60, 120, 180, 240, 360uL 0.05 M IPA solution from flask D before diluted to 3 mL, emission spectra
of the sample were collected instantly after each addition. The resulting fluorescence emission

spectra are shown in Figure S9. No significant fluorescence quenching between excited 1a and IPA
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Figure S9. Emission intensity of 1 M 1a in CH3CN, with varied amount of [PA
Fluorescence quenching experiments of 1a-H* with IPA. A quartz cuvette (1 cm x1 cm x3.5 cm)
was added 60 pL of the formulated solution from flask B and was diluted to 3 mL as a 1 pM 1a
solution, which was then irradiated at 350 nm. Duplicate experiments were performed with the
addition of 0, 60, 120, 180, 240, 360 puL 0.05 M IPA solution from flask D before diluted to 3 mL,
emission spectra of the sample were collected instantly after each addition. The resulting

fluorescence emission spectra are shown in Figure S10.

—1a+TFA
+ 1eq IPA
+ 2eq IPA

600

500

400

300+

Intensity
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Figure S10. Emission intensity of 1 uM 1a-H* in CH3CN, with varied amount of TPA
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N
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Figure S11. Stern-Volmer plot of 1a-H* and IPA

4.8 Isomerization experiment of alcohols

Three 10 mL Schlenk tubes were added IPA (1.0 mL), 1-butanol (1.0 mL) and 3-pentanol (1.0 mL).
After three cycles of evacuation and backfilling of the reaction flask with N,. The mixtures were

then sequentially added HCI (36wt%, 70 pL) and CH3CN (2.0 mL). The reaction mixture stirred

under the irradiation of 2x25 W Purple LEDs (A = 390 — 400 nm) at room temperature for 48 h.
After the reaction was completed, the reaction mixture was directly detected by 'H NMR. The

results of 'H NMR spectrogram showed that no isomers formed in our conditions.

=St ==y F21000
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Figure S12. '"H NMR (400 MHz, CDCl;) spectrogram of IPA under acidic condition in CH;CN
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5. Characterization data for compounds

Cl S
A DwE
N OH

2-(6-chlorobenzo[d]thiazol-2-yl)propan-2-ol (3a). Yield = 82%; White solid; "H NMR (600 MHz,
CDCl3) 6 7.88 (d, J=8.7 Hz, 1H), 7.85 (d, /= 2.1 Hz, 1H), 7.43 (dd, /= 8.7, 2.0 Hz, 1H), 2.77 (br, 1H),
1.75 (s, 6H); 3C NMR (151 MHz, CDCl3) & 180.69, 151.63, 136.51, 130.86, 126.88, 123.62, 121.41,

73.71, 30.74. HRMS (ESI) calcd for CioH;1CINOS [M+H]" : 228.0244, found 228.0243.

©: :%H

2-(benzo[d]thiazol-2-yl)propan-2-ol (3b). Yield = 65%; White solid; "H NMR (400 MHz, CDCl3) &
7.98 (d, J= 8.2 Hz, 1H), 7.86 (d, J = 7.9 Hz, 1H), 7.48 — 7.44 (m, 1H), 7.38 — 7.34 (m, 1H), 3.26 (br,
1H), 1.75 (s, 6H); *C NMR (101 MHz, CDCl5) § 180.28, 152.96, 135.26, 126.09, 124.97, 122.83, 121.81,

73.63, 30.82.

H3C S
T
N OH

2-(6-methylbenzo|[d]thiazol-2-yl)propan-2-ol (3¢). Yield = 81%; White solid; "H NMR (600 MHz,
CDCls) 6 7.83 (d, /= 8.3 Hz, 1H), 7.59 (s, 1H), 7.23 (d, J= 8.3 Hz, 1H), 3.87 (br, 1H), 2.44 (s, 3H), 1.73
(s, 6H); 13C NMR (151 MHz, CDCls) & 179.24, 151.15, 135.42, 134.92, 127.56, 122.29, 121.48, 73.52,

30.78, 21.48.

Y S \
/
N OH

2-(6-methoxybenzo[d]thiazol-2-yl)propan-2-ol (3d). Yield = 67%; White solid; 'H NMR (400 MHz,
CDCls) 6 7.84 (d, J=8.9 Hz, 1H), 7.33 — 7.29 (m, 1H), 7.05 (dd, /= 8.9, 2.4 Hz, 1H), 3.86 (s, 3H), 3.18

(br, 1H), 1.73 (s, 6H); 1*C NMR (151 MHz, CDCl3) § 177.51, 157.45, 147.45, 136.58, 123.29, 115.33,
S15



104.29, 73.46, 55.80, 30.77.

~_© S
Y
N  OH

2-(6-ethoxybenzo[d]thiazol-2-yl)propan-2-ol (3e). Yield = 75%; White solid; '"H NMR (600 MHz,
CDCl3) 6 7.84 (d, J=8.9 Hz, 1H), 7.31 (d, J= 2.5 Hz, 1H), 7.05 (dd, J= 8.9, 2.5 Hz, 1H), 4.08 (q, J =
7.0 Hz, 2H), 3.15 (br, 1H), 1.73 (s, 6H), 1.45 (t, J= 7.0 Hz, 3H); 3C NMR (151 MHz, CDCl5) § 177.31,
156.82, 147.30, 136.55, 123.26, 115.80, 105.02, 73.45, 64.13, 30.79, 14.83. HRMS (ESI) calcd for

Ci2Hi6NO,S [M+H]" : 238.0896, found 238.0903.

SV

/

N  OH
OCH,

2-(4-methoxybenzo[d]thiazol-2-yl)propan-2-ol (3f). Yield = 68%; White solid; 'H NMR (600 MHz,
CDCl3) 8 7.44 (dd, J= 8.1, 1.0 Hz, 1H), 7.29 (td, J = 8.0, 0.9 Hz, 1H), 6.89 (dd, J= 8.0, 1.1 Hz, 1H),
4.01 (s, 3H), 3.29 (br, 1H), 1.76 (s, 6H); 3C NMR (151 MHz, CDCl3) & 178.89, 153.13, 143.14, 136.97,

125.82, 113.78, 106.56, 73.69, 56.00, 30.80.

S

CHj
2-(4-methylbenzo[d]thiazol-2-yl)propan-2-ol (3g). Yield = 83%; White solid; '"H NMR (600 MHz,
CDCl3) 8 7.72 — 7.70 (m, 1H), 7.29 — 7.26 (m, 2H), 3.62 (br, 1H), 2.75 (s, 3H), 1.76 (s, 6H); 3C NMR

(151 MHz, CDCl3) 6 178.11, 152.05, 135.38, 132.97, 126.59, 124.86, 119.12, 73.42, 31.04, 18.30.

0
/
N OH
ethyl 2-(2-hydroxypropan-2-yl)benzo|d]thiazole-6-carboxylate (3h). Yield = 79%; White solid; 'H

NMR (600 MHz, CDCl3) § 8.58 (d, J = 1.3 Hz, 1H), 8.12 (dd, J = 8.6, 1.6 Hz, 1H), 7.97 (d, J = 8.6 Hz,
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1H), 4.41 (q, J = 7.1 Hz, 2H), 3.22 (br, 1H), 1.76 (s, 6H), 1.41 (t, J= 7.1 Hz, 3H); 3C NMR (151 MHz,
CDCL) § 184.17, 166.27, 156.11, 135.21, 127.21, 126.99, 123.99, 122.50, 73.88, 61.34, 30.67, 14.35.

HRMS (ESI) calcd for C13H1sNO3S [M+H]" : 266.0845, found 266.0854.

F S
Y
N OH

2-(6-fluorobenzo[d]thiazol-2-yl)propan-2-ol (3i). Yield = 71%; White solid; 'H NMR (600 MHz,
CDCl3) 6 7.91 (dd, J = 8.9, 4.8 Hz, 1H), 7.55 (dd, J = 8.1, 2.6 Hz, 1H), 7.20 (td, J = 8.9, 2.6 Hz, 1H),
2.86 (br, 1H), 1.74 (s, 6H); 3C NMR (151 MHz, CDCls) § 179.78 (d, J = 3.1 Hz), 160.25 (d, J = 245.3
Hz), 149.70 (d, J = 1.3 Hz), 136.31 (d, J = 11.1 Hz), 123.79 (d, J = 9.4 Hz), 114.68 (d, J = 24.7 Hz),

107.94 (d, J =26.6 Hz), 73.65, 30.74.

Br S
LY
N OH

2-(6-bromobenzo[d]thiazol-2-yl)propan-2-ol (3j). Yield = 89%; White solid; 'H NMR (600 MHz,
CDCl) 6 8.01 (d,J=1.9 Hz, 1H), 7.82 (d, /= 8.7 Hz, 1H), 7.56 (dd, /= 8.7, 1.9 Hz, 1H), 2.93 (br, 1H),
1.74 (s, 6H); 3C NMR (151 MHz, CDCI3) & 180.74, 152.00, 137.01, 129.55, 124.34, 124.00, 118.47,

73.71, 30.73. HRMS (ESI) calcd for C10H11BrNOS [M+H]* : 273.9719, found 273.9719.

Fs3C S
Ty
N OH

2-(6-(trifluoromethyl)benzo[d]thiazol-2-yl)propan-2-ol (3k). Yield = 78%; White solid; '"H NMR
(600 MHz, CDCls) 6 8.18 (d, J = 1.5Hz, 1H), 8.06 (d, J = 8.6 Hz, 1H), 7.71 (dd, J = 8.6, 1.5 Hz, 1H),
2.87 (br, 1H), 1.77 (s, 6H); 1*C NMR (151 MHz, CDCls) & 183.57, 155.26, 135.46, 127.14 (q, J = 32.7
Hz), 125.08 (q, J = 270.7 Hz), 123.25, 123.02 (q, J = 3.4 Hz), 119.51 (q, J = 4.2 Hz), 73.94, 30.71.

HRMS (ESI) calcd for C1Hi1F3NOS [M+H]" : 262.0508, found 262.0514.

FSCO S
T
N OH
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2-(6-(trifluoromethoxy)benzo[d]thiazol-2-yl)propan-2-ol (31). Yield = 78%; White solid; '"H NMR
(600 MHz, CDCl3) 6 7.96 (d, J = 8.9 Hz, 1H), 7.75 — 7.72 (m, 1H), 7.35 — 7.31 (m, 1H), 3.17 (br, 1H),
1.75 (s, 6H); 3C NMR (151 MHz, CDCls) § 181.67, 151.68, 146.23 (q, J = 2.0 Hz), 136.13, 123.66,
120.53 (q, J=257.3 Hz), 119.98, 114.37, 73.76, 30.67. HRMS (ES]I) calcd for C;;H;1FsNO,S [M+H]"* :

278.0457, found 278.0466.

S \ ,
/
Cl N OH

2-(5-chlorobenzo[d]thiazol-2-yl)propan-2-ol (3m). Yield = 84%; White solid; "H NMR (600 MHz,
CDCl3) 6 7.96 (d, J=2.0 Hz, 1H), 7.77 (d, J= 8.5 Hz, 1H), 7.34 (dd, /= 8.5, 2.0 Hz, 1H), 3.01 (br, 1H),
1.74 (s, 6H); 3C NMR (151 MHz, CDCl3) & 182.24, 153.96, 133.57, 132.05, 125.44, 122.76, 122.50,

73.75, 30.73.

S } ,
/
Br N OH

2-(5-bromobenzo|d]thiazol-2-yl)propan-2-ol (3n). Yield = 84%; White solid; '"H NMR (600 MHz,
CDCl3) 6 8.12 (d,J= 1.8 Hz, 1H), 7.72 (d, J = 8.5 Hz, 1H), 7.47 (dd, J= 8.5, 1.9 Hz, 1H), 2.92 (br, 1H),
1.74 (s, 6H); 3C NMR (151 MHz, CDCls) § 182.00, 154.31, 134.13, 128.05, 125.83, 122.84, 119.60,

73.73, 30.74. HRMS (ESI) caled for C1oH;;BrNOS [M+H]" : 273.9719, found 273.9729.

S\
/
N OH
o]

2-(4-chlorobenzo[d]thiazol-2-yl)propan-2-ol (30). Yield = 80%; Colorless oil; '"H NMR (600 MHz,
CDCl3) 6 7.76 — 7.71 (m, 1H), 7.48 — 7.44 (m, 1H), 7.29 — 7.24 (m, 1H), 3.83 (br, 1H), 1.78 (s, 6H); 3C
NMR (151 MHz, CDCls) 6 181.35, 150.12, 136.78, 127.55, 126.24, 125.38, 120.33, 73.81, 30.73.

HRMS (ESI) calcd for CioH1CINOS [M+H]" : 228.0244, found 228.0246.

S } ,
/
O,N N  OH
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2-(5-nitrobenzo[d]thiazol-2-yl)propan-2-ol (3p). Yield = 35%; Yellow solid; '"H NMR (400 MHz,
CDCl3) 6 8.80 (d, J=2.1 Hz, 1H), 8.23 (dd, /= 8.8, 2.2 Hz, 1H), 7.99 (d, /= 8.8 Hz, 1H), 3.10 (br, 1H),
1.77 (s, 6H); 3C NMR (101 MHz, CDCl;) & 184.34, 153.18, 146.63, 142.09, 122.28, 119.35, 118.43,

74.00, 30.61.

02N S
T
N OH

2-(6-nitrobenzo[d]thiazol-2-yl)propan-2-ol (3q). Yield = 28%; Yellow solid; 'H NMR (400 MHz,
CDCl3) 6 8.77 (d, J = 2.3 Hz, 1H), 8.30 (dd, J=9.0, 2.3 Hz, 1H), 8.02 (d, /= 9.0 Hz, 1H), 3.29 (br, 1H),

1.77 (s, 6H); 13*C NMR (101 MHz, CDCl;) & 186.99, 157.22, 144.70, 135.71, 123.13, 121.47, 118.42,

74.21, 30.58.
@)
|
N OH

ethyl 2-(2-hydroxypropan-2-yl)-4-methylthiazole-5-carboxylate (3r). Yield = 75%; White solid; 'H
NMR (600 MHz, CDCl3) 6 4.30 (q, J = 7.1 Hz, 2H), 3.16 (br, 1H), 2.67 (s, 3H), 1.64 (s, 6H), 1.34 (t, J
= 7.1 Hz, 3H); BC NMR (151 MHz, CDCl3) § 181.92, 162.41, 159.86, 121.98, 73.37, 61.16, 30.72,

17.41, 14.29. HRMS (ES]) calcd for C1oH1sNO3S [M+H]" : 230.0845, found 230.0856.

OH
X
=
N~ Ph
1-(2-phenylquinolin-4-yl)ethan-1-ol (3s). Yield = 43%; Yellow oil; '"H NMR (400 MHz, CDCls) § 8.21
(d, J = 8.4 Hz, 1H), 8.12 — 8.08 (m, 2H), 7.97 (s, 1H), 7.90 (d, J = 7.9 Hz, 1H), 7.70 (ddd, J = 8.3, 6.9,
1.3 Hz, 1H), 7.52 — 7.42 (m, 4H), 5.59 (g, J = 6.5 Hz, 1H), 2.60 (br, 1H), 1.64 (d, J = 6.5 Hz, 3H); 1*C
NMR (101 MHz, CDCl3) § 157.22, 152.10, 148.12, 139.34, 130.34, 129.44, 129.34, 128.78, 127.55,

126.23, 124.26, 122.71, 114.44, 66.37, 24.58.
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OH

>N

J

N
1-(quinazolin-4-yl)ethan-1-ol (3t). Yield = 56%; White solid; 'H NMR (400 MHz, DMSO-ds) § 11.80

(s, 1H), 8.11 (dd, J=7.9, 1.2 Hz, 1H), 7.84 —7.76 (m, 1H), 7.64 (d, J= 8.1 Hz, 1H), 7.53 — 7.45 (m, 1H),
5.66 (s, 1H), 4.60 (q, J= 6.3 Hz, 1H), 1.43 (d, J= 6.6 Hz, 3H); 3C NMR (101 MHz, DMSO-ds) & 162.00,

160.20, 148.93, 134.84, 127.43, 126.77, 126.29, 121.67, 67.62, 22.06.

S OH
L

N
1-(benzo[d]thiazol-2-yl)ethan-1-ol (4a). Yield = 33%; White solid; "H NMR (600 MHz, CDCls) & 7.92
(d, J=8.2 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.43 — 7.40 (m, 1H), 7.34 — 7.31 (m, 1H), 5.25 (q, /= 6.6

Hz, 1H), 4.41 (br, 1H), 1.68 (d, J= 6.6 Hz, 3H); 3C NMR (151 MHz, CDCls) § 177.80, 152.73, 134.67,

126.10, 125.00, 122.67, 121.83, 68.34, 24.05.

1-(benzo[d]thiazol-2-yl)ethan-1-one (4a’). Yield = 21%; White solid; '"H NMR (600 MHz, CDCL;) &
8.18 (d, J=8.2 Hz, 1H), 7.96 (d, J = 8.2 Hz, 1H), 7.58 — 7.55 (m, 1H), 7.53 — 7.50 (m, 1H), 2.82 (s, 3H);

I3C NMR (151 MHz, CDCl;3) 8 193.13, 166.50, 153.58, 137.44, 127.70, 126.98, 125.45, 122.44,26.16.

1-(benzo[d]thiazol-2-yl)propan-1-ol (4b). Yield = 31%; White solid; '"H NMR (600 MHz, CDCl;) &
7.98 (d, J=8.1 Hz, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.48 — 7.46 (m, 1H), 7.39 — 7.36 (m, 1H), 5.05 (dd, J
=7.3, 4.9 Hz, 1H), 3.07 (br, 1H), 2.13 — 1.92 (m, 2H), 1.06 (t, J = 7.4 Hz, 3H); 3C NMR (151 MHz,

CDCl3) 6 176.13, 152.58, 134.78, 126.13, 125.06, 122.80, 121.84, 73.39, 31.14, 9.38.

CL<
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1-(benzo[d]thiazol-2-yl)propan-1-one (4b’). Yield = 17%; White solid; "H NMR (600 MHz, CDCls) &
8.17 (d,J=8.2 Hz, 1H), 7.97 (d, /= 7.8 Hz, 1H), 7.58 — 7.55 (m, 1H), 7.53 — 7.50 (m, 1H), 3.30 (q, /=
7.3 Hz, 2H), 1.30 (t, J = 7.3 Hz, 3H); 3C NMR (151 MHz, CDCl;) § 195.98, 166.36, 153.59, 137.21,

127.56, 126.91, 125.36, 122.42, 32.09, 7.89.

sedl

1-(benzo[d]thiazol-2-yl)butan-1-ol (4¢). Yield = 40%; White solid; "H NMR (400 MHz, CDCls) § 7.95
(d,J=8.1 Hz, 1H), 7.85 (d, J= 7.9 Hz, 1H), 7.47 — 7.43 (m, 1H), 7.37 — 7.34 (m, 1H), 5.09 (dd, J= 7.9,
4.7 Hz, 1H), 3.35 (br, 1H), 2.06 — 1.84 (m, 2H), 1.63 — 1.44 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H); 3C NMR

(101 MHz, CDCl3) 6 176.83, 152.70, 134.73, 126.09, 125.01, 122.78, 121.84, 72.06, 40.18, 18.50, 13.83.

S 0
/
N
1-(benzo[d]thiazol-2-yl)butan-1-one (4¢'). Yield = 26%; White solid; "H NMR (400 MHz, CDCl;) &
8.17 (d, J=8.0 Hz, 1H), 7.95 (d, J = 7.9 Hz, 1H), 7.58 — 7.48 (m, 2H), 3.24 (t, J = 7.4 Hz, 2H), 1.89 —

1.79 (m, 2H), 1.04 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls) § 195.47, 166.63, 153.59, 137.24,

127.58,126.92, 125.38, 122.43, 40.49, 17.51, 13.79.

Cl S OH
T
N
1-(6-chlorobenzo[d]thiazol-2-yl)-2-methylpropan-1-ol (4d). Yield = 42%; White solid; '"H NMR (600
MHz, CDCl3) & 7.84 (d, J= 8.7 Hz, 1H), 7.81 (d, /= 2.1 Hz, 1H), 7.39 (dd, J = 8.7, 2.1 Hz, 1H), 4.85
(d,J=4.9 Hz, 1H), 3.61 (br, 1H), 2.28 — 2.20 (m, 1H), 1.03 (d, /= 6.9 Hz, 3H), 0.96 (d, J= 6.8 Hz, 3H);

13C NMR (151 MHz, CDCl3) § 176.64, 151.16, 135.95, 130.94, 126.84, 123.50, 121.36, 76.79, 35.13,

18.97, 16.48. HRMS (ESI) calcd for C;;Hi3CINOS [M+H]" : 242.0401, found 242.0400.
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1-(6-chlorobenzo[d]thiazol-2-yl)-2-methylpropan-1-one (4d’). Yield = 23%; White solid; 'H NMR
(600 MHz, CDCls) 6 8.06 (d, J= 8.8 Hz, 1H), 7.93 (d, /= 2.0 Hz, 1H), 7.50 (dd, J = 8.8, 2.1 Hz, 1H),
3.92 (hept, J = 6.9 Hz, 1H), 1.31 (d, J = 7.0 Hz, 6H); *C NMR (151 MHz, CDCl;) § 198.86, 166.52,

152.12, 138.40, 133.85, 127.91, 126.17, 121.94, 36.40, 18.63.

CL o

2-(benzo[d]thiazol-2-yl)butan-2-ol (4e). Yield = 59%; White solid; "H NMR (600 MHz, CDCl) § 7.99
(d, J= 8.2 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.48 — 7.45 (m, 1H), 7.38 — 7.35 (m, 1H), 3.31 (br, 1H),
2.09-1.97 (m, 2H), 1.71 (s, 3H), 0.93 (t, J= 7.2 Hz, 3H); 3C NMR (151 MHz, CDCl3) § 179.44, 152.89,

135.41, 126.01, 124.88, 122.84, 121.76, 76.09, 36.29, 29.14, 8.02.

O
/)
Ofon

2-(6-chlorobenzo[d]thiazol-2-yl)butan-2-ol (4e’). Yield = 78%; Yellow oil; '"H NMR (400 MHz,
CDCl3) 6 7.88 (d, J=8.7 Hz, 1H), 7.84 (d, /= 2.1 Hz, 1H), 7.42 (dd, /= 8.7, 2.1 Hz, 1H), 2.90 (br, 1H),
2.11-1.93 (m, 2H), 1.69 (s, 3H), 0.92 (t,J= 7.4 Hz, 3H); '3C NMR (101 MHz, CDCl3) § 180.11, 151.60,

136.61, 130.79, 126.77, 123.60, 121.35, 76.16, 36.18, 28.94, 7.95.

S
/ OH
N

3-(benzo[d]thiazol-2-yl)pentan-3-ol (4f). Yield = 61%; Colorless oil; 'H NMR (600 MHz, CDCl;) &
8.00 (d, J=8.2 Hz, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.50 — 7.44 (m, 1H), 7.40 — 7.34 (m, 1H), 3.38 (br,
1H), 2.00 (dq, J = 14.1, 7.1 Hz, 4H), 0.88 (t, J = 7.4 Hz, 6H); 3C NMR (151 MHz, CDCl3) & 178.32,
152.69, 135.59, 125.95, 124.83, 122.83, 121.75, 78.73, 35.14, 7.72. HRMS (ES]I) calcd for Ci2HisNOS

[M+H]" : 222.0947, found 222.0955.
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Cl S
N

3-(6-chlorobenzo|[d]thiazol-2-yl)hexan-3-ol (4g). Yield = 43%; Colorless oil; "H NMR (600 MHz,
CDCl) 6 7.89 (d, J=8.7 Hz, 1H), 7.84 (d, /= 2.0 Hz, 1H), 7.42 (dd, J=8.7, 2.1 Hz, 1H), 3.12 (br, 1H),
2.06 —1.90 (m, 4H), 1.53 — 1.45 (m, 1H), 1.17 — 1.09 (m, 1H), 0.89 — 0.86 (m, 6H). 3C NMR (151 MHz,
CDCL) 6 179.42, 151.40, 136.69, 130.73, 126.73, 123.56, 121.33, 78.64, 44.46, 35.30, 16.71, 14.26,

7.66. HRMS (ESI) caled for Ci3Hi7CINOS [M+H]" : 270.0714, found 270.0721.

Cl s HO
oo
N

1-(6-chlorobenzo|[d]thiazol-2-yl)cyclobutan-1-ol (4h). Yield = 52%; Pale yellow solid; '"H NMR (400
MHz, CDCls) 6 7.90 (d, J = 8.7 Hz, 1H), 7.84 (d, J = 2.0 Hz, 1H), 7.43 (dd, J = 8.7, 2.1 Hz, 1H), 3.23
(br, 1H), 2.80 —2.71 (m, 2H), 2.56 — 2.47 (m, 2H), 2.14 — 2.01 (m, 2H); *C NMR (151 MHz, CDCls) §
178.52, 151.35, 136.41, 130.91, 126.92, 123.62, 121.40, 76.74, 37.82, 12.81. HRMS (ESI) calcd for

CuHiCINOS [M+H]" : 240.0244, found 240.0253.

1-(benzo|d]thiazol-2-yl)cyclopentan-1-ol (4i). Yield = 54%; Pale yellow solid; 'H NMR (600 MHz,
CDCl3) 6 7.96 (d, J = 8.2 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.46 — 7.43 (m, 1H), 7.36 — 7.33 (m, 1H),
3.31 (br, 1H), 2.34 — 2.29 (m, 2H), 2.12 — 2.09 (m, 2H), 2.05 — 1.89 (m, 4H); 3*C NMR (151 MHz,

CDCl3) 6 179.45, 153.16, 135.32, 126.00, 124.80, 122.75, 121.71, 83.92, 42.72, 24.24.

s OH
CLy
N
1-(benzo[d]thiazol-2-yl)cyclohexan-1-ol (4j). Yield = 66%; White solid; "TH NMR (600 MHz, CDCls)

§8.00 (d, J= 8.2 Hz, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.46 — 7.43 (m, 1H), 7.36 — 7.33 (m, 1H), 3.09 (br,
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1H), 2.10 — 2.05 (m, 2H), 1.98 — 1.93 (m, 2H), 1.80 — 1.66 (m, 5H), 1.42 — 1.36 (m, 1H); *C NMR (151

MHz, CDCls) 6 180.91, 153.07, 135.08, 125.96, 124.82, 122.83, 121.77, 74.81, 38.41, 25.13, 21.73.

Cl s. 0
L
N
1-(6-chlorobenzo[d]thiazol-2-yl)ethan-1-one (4Kk). Yicld = 41%; White solid; 'H NMR (400 MHz,

CDCls) 5 8.08 (d, J = 8.8 Hz, 1H), 7.94 (d, J= 2.0 Hz, 1H), 7.52 (dd, J = 8.8, 2.1 Hz, 1H), 2.80 (s, 3H);

3C NMR (101 MHz, CDCls) 8 192.80, 166.92, 152.05, 138.54, 134.03, 128.06, 126.22, 122.00, 26.09.

Cl S, OH
L
N
Cl
3-chloro-1-(6-chlorobenzo[d]thiazol-2-yl)propan-1-ol (41). Yield = 31%; White solid; 'H NMR (600
MHz, CDCl3) 6 7.88 (d, J= 8.7 Hz, 1H), 7.86 (d, /= 1.9 Hz, 1H), 7.44 (dd, J = 8.7, 2.0 Hz, 1H), 5.34
(dd, J=9.0, 3.8 Hz, 1H), 3.89 — 3.83 (m, 1H), 3.78 — 3.74 (m, 1H), 2.86 (br, 1H), 2.51 — 2.46 (m, 1H),
2.37 — 2.32 (m, 1H); *C NMR (151 MHz, CDCl3) § 175.61, 151.40, 135.99, 131.23, 127.12, 123.72,

121.50, 69.38, 40.78, 40.04. HRMS (ESI) calcd for CioH10CLLNOS [M+H]" : 261.9855, found 261.9863.

Cl s OH
=<
N CN

3-(6-chlorobenzo[d]thiazol-2-yl)-3-hydroxypropanenitrile (4m). Yield = 32%; Yellow solid; 'H
NMR (600 MHz, DMSO-ds) 6 8.28 (d, J=2.1 Hz, 1H), 7.98 (d, J = 8.7 Hz, 1H), 7.55 (dd, J=8.7,2.2
Hz, 1H), 7.24 — 7.19 (m, 1H), 5.32 — 5.28 (m, 1H), 3.21 — 3.11 (m, 2H); 3C NMR (151 MHz, DMSO-
ds) 8 177.00, 152.18, 136.66, 130.15, 127.22, 124.34, 122.59, 118.39, 67.09, 26.15. HRMS (ESI) calcd

for C1oHsCIN,OS [M+H]" : 239.0040, found 239.0045.

L

2-(tetrahydrofuran-2-yl)benzo|d]thiazole (6a). Yield = 55%; Yellow oil; '"H NMR (600 MHz, CDCl5)

§7.97 (d,J=8.2 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.46 — 7.43 (m, 1H), 7.36 — 7.34 (m, 1H), 5.34 (dd,
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J=178,54Hz, 1H),4.16 —4.13 (m, 1H), 4.01 —3.91 (m, 1H), 2.54 —2.48 (m, 1H), 2.30 — 2.21 (m, 1H),
2.05 - 1.99 (m, 2H); 13C NMR (151 MHz, CDCl3) § 176.41, 153.60, 134.71, 125.94, 124.79, 122.77,

121.77,78.75, 69.46, 33.39, 25.71.

6-chloro-2-(2-methyltetrahydrofuran-2-yl)benzo[d]thiazole (6b). Yield = 50%; Colorless oil; 'H
NMR (400 MHz, CDCls) & 7.86 (d, J= 8.7 Hz, 1H), 7.83 (d, J=2.0 Hz, 1H), 7.40 (dd, /= 8.7, 2.1 Hz,
1H), 4.07 (dd, J=7.3, 6.2 Hz, 2H), 2.62 — 2.55 (m, 1H), 2.18 — 2.11 (m, 1H), 2.09 — 1.99 (m, 1H), 1.97
- 1.90 (m, 1H), 1.72 (s, 3H); 13C NMR (101 MHz, CDCl3) & 181.46, 152.50, 136.48, 130.57, 126.60,
123.50, 121.35, 84.92, 69.10, 39.19, 27.83, 26.15. HRMS (ESI) calcd for C;2H;3CINOS [M+H]" :

254.0401, found 254.0409.

gocse

6-chloro-2-(tetrahydro-2H-pyran-2-yl)benzo[d]thiazole (6¢). Yield = 58%; White solid; 'H NMR
(600 MHz, CDCl3) 8 7.89 (d, J = 8.7 Hz, 1H), 7.87 (d, J = 2.0 Hz, 1H), 7.42 (dd, J = 8.7, 2.1 Hz, 1H),
4.76 (dd, J=10.2, 2.6 Hz, 1H), 4.22 — 4.16 (m, 1H), 3.69 (td, /= 11.5, 2.5 Hz, 1H), 2.31 —2.23 (m, 1H),
2.01 —1.97 (m, 1H), 1.76 — 1.69 (m, 3H), 1.66 — 1.60 (m, 1H); 3C NMR (151 MHz, CDCl3) § 174.67,
151.47, 135.90, 130.78, 126.73, 123.61, 121.39, 77.68, 69.02, 32.35, 25.56, 22.93. HRMS (ESI) calcd

for C1oH13CINOS [M+H]" : 254.0401, found 254.0406.

2-(1,4-dioxan-2-yl)benzo[d]thiazole (6d). Yield = 64%; White solid; '"H NMR (600 MHz, CDCl;) &
8.00 (d, /=79 Hz, 1H), 7.90 (d, J= 7.7 Hz, 1H), 7.48 — 7.46 (m, 1H), 7.39 — 7.36 (m, 1H), 5.08 — 5.02
(m, 1H), 4.29 (d, J = 11.6 Hz, 1H), 4.02 — 3.94 (m, 2H), 3.86 — 3.66 (m, 3H); 3C NMR (151 MHz,

CDCl3) 6 169.02, 152.98, 134.55, 126.13, 125.15, 123.11, 121.79, 75.43, 70.49, 66.99, 66.40.
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T
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6-chloro-2-(1,4-dioxan-2-yl)benzo[d]thiazole (6d’). Yield = 73%; White solid; '"H NMR (400 MHz,
CDCl3) 6 7.92 — 7.87 (m, 2H), 7.44 (dd, J= 8.7, 2.1 Hz, 1H), 5.03 (dd, /=9.7, 3.1 Hz, 1H), 4.29 (dd, J

=11.6, 3.1 Hz, 1H), 4.05 — 3.93 (m, 2H), 3.87 — 3.73 (m, 2H), 3.69 (dd, J = 11.6, 9.7 Hz, 1H); *C NMR

(101 MHz, CDCl3) 6 169.67, 151.60, 135.84, 131.16, 126.96, 123.88, 121.40, 75.24, 70.33, 66.98, 66.39.

Cl S o)
L~
N (@)
6-chloro-2-(1,3-dioxolan-2-yl)benzo|d]thiazole (6€). Yield = 52%; White solid; '"H NMR (600 MHz,
CDCls) 6 7.96 (d, J= 8.7 Hz, 1H), 7.87 (d, J=2.0 Hz, 1H), 7.44 (dd, J= 8.7, 2.1 Hz, 1H), 6.20 (s, 1H),

4.19 — 4.11 (m, 4H); *C NMR (151 MHz, CDCl3) & 169.79, 151.84, 136.16, 131.72, 127.14, 124.57,

121.52,100.32, 65.81.

Cl S 00—
/ O
o~
6-chloro-2-(1,3,5-trioxan-2-yl)benzo[d]thiazole (6f). Yield = 77%; White solid; "H NMR (400 MHz,
CDCl3) 6 7.98 — 7.94 (m, 1H), 7.91 — 7.88 (m, 1H), 7.47 — 7.43 (m, 1H), 6.24 — 6.21 (m, 1H), 5.42 - 5.37

(m, 2H), 5.37 — 5.32 (m, 2H); 13C NMR (151 MHz, CDCI3) 8 165.99, 151.15, 136.08, 132.01, 127.31,

124.71,121.57,97.80, 93.40. HRMS (ESI) calcd for C10HoCINO3S [M+H]" : 257.9986, found 257.9993.

L0

\
6-chloro-2-(1-methoxycyclopentyl)benzo|d]thiazole (6g). Yield = 63%; Colorless oil; "H NMR (600
MHz, CDCl3) 6 7.88 (d, J=8.7 Hz, 1H), 7.84 (d, J=2.0 Hz, 1H), 7.40 (dd, J=8.7, 2.1 Hz, 1H), 3.24 (s,
3H), 2.26 — 2.18 (m, 4H), 1.91 — 1.82 (m, 4H); 1*C NMR (151 MHz, CDCls) & 177.96, 151.60, 137.05,
130.89, 126.57, 123.75, 121.33, 89.25, 52.31, 37.55, 23.66. HRMS (ESI) calcd for Ci3HisCINOS

[M+H]" : 268.0557, found 268.0559.
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Loy

6-chloro-2-(2-isopropoxypropan-2-yl)benzo[d]thiazole (6h). Yield = 32%; Colorless oil; 'H NMR
(600 MHz, CDCl3) 6 7.88 (d, J=8.7 Hz, 1H), 7.83 (d, /= 2.1 Hz, 1H), 7.39 (dd, J= 8.7, 2.1 Hz, 1H),
3.86 (hept, J= 6.1 Hz, 1H), 1.70 (s, 6H), 1.17 (d,J= 6.1 Hz, 6H); *C NMR (151 MHz, CDCl5) § 180.54,
151.50, 136.86, 130.75, 126.48, 123.73, 121.27, 78.00, 66.46, 28.19, 24.77. HRMS (ESI) calcd for

Ci3H7CINOS [M+H]" : 270.0714, found 270.0718.

4-(6-chlorobenzo[d]thiazol-2-yl)-1,3-dimethylimidazolidin-2-one (8a). Yield = 68%; White solid; 'H
NMR (400 MHz, CDCls) & 7.81 (d, J=8.7 Hz, 1H), 7.79 (d, J=2.0 Hz, 1H), 7.36 (dd, /= 8.7, 2.1 Hz,
1H), 4.81 (dd, /=9.1, 7.3 Hz, 1H), 3.75 (t, /= 9.2 Hz, 1H), 3.28 (dd, J = 9.0, 7.3 Hz, 1H), 2.78 (s, 3H),
2.75 (s, 3H); 13C NMR (101 MHz, CDCls) § 172.33, 160.74, 151.47, 136.19, 131.56, 127.16, 123.90,
121.64, 58.75, 51.89, 31.16, 30.78. HRMS (ESI) calcd for C12H13CIN3OS [M+H]" : 282.0462, found

282.0476.

4-(6-bromobenzo|d]thiazol-2-yl)-1,3-dimethylimidazolidin-2-one (8b). Yield = 76%; White solid; 'H
NMR (400 MHz, CDCls) & 8.05 (d, J= 1.9 Hz, 1H), 7.86 (d, J=8.7 Hz, 1H), 7.62 (dd, J = 8.7, 1.9 Hz,
1H), 4.90 (dd, J=9.3, 7.2 Hz, 1H), 3.84 (t, /= 9.2 Hz, 1H), 3.36 (dd, /=9.2, 7.2 Hz, 1H), 2.87 (s, 3H),
2.84 (s, 3H); 13C NMR (101 MHz, CDCl3) 8 172.66, 160.83, 151.61, 136.60, 130.07, 124.68, 124.25,
119.48, 58.79, 51.97, 31.22, 30.89. HRMS (ES]I) caled for C12H13BrN;OS [M+H]* : 327.9937, found

327.9937.

4-(6-methoxybenzo[d]thiazol-2-yl)-1,3-dimethylimidazolidin-2-one (8c¢). Yield = 51%; White solid,
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H NMR (600 MHz, CDCls) & 7.86 (d, J = 8.9 Hz, 1H), 7.33 (d, J= 2.5 Hz, 1H), 7.08 (dd, J = 8.9, 2.5
Hz, 1H), 4.86 (dd, J=9.2, 7.4 Hz, 1H), 3.87 (s, 3H), 3.80 (t, /= 9.2 Hz, 1H), 3.35 (dd, J=9.2, 7.4 Hz,
1H), 2.85 (s, 3H), 2.81 (s, 3H); 13C NMR (151 MHz, CDCl3)  168.84, 160.91, 158.07, 147.22, 136.46,
123.63, 115.89, 104.37, 58.84, 55.84, 52.12, 31.20, 30.66. HRMS (ESI) caled for C13H;eN30,S [M+H]" :

278.0958, found 278.0960.

o
\
/\OJ\©:S N\’//O
Yy

ethyl 2-(1,3-dimethyl-2-oxoimidazolidin-4-yl)benzo[d|thiazole-6-carboxylate (8d). Yicld = 74%;
White solid; TH NMR (600 MHz, CDCl3)  8.58 (d, J= 1.4 Hz, 1H), 8.12 (dd, J= 8.6, 1.6 Hz, 1H), 7.97
(d, J=8.6 Hz, 1H), 4.88 (dd, J=9.3, 7.1 Hz, 1H), 4.37 (q, J= 7.1 Hz, 2H), 3.81 (t, /= 9.3 Hz, 1H), 3.34
(dd,J=9.2,7.1 Hz, 1H), 2.82 (s, 3H), 2.81 (s, 3H), 1.37 (t, /= 7.1 Hz, 3H); 3C NMR (151 MHz, CDCl5)
5 175.41, 165.80, 160.75, 155.76, 134.89, 127.80, 127.48, 124.13, 122.85, 61.34, 58.91, 51.90, 31.13,

30.84, 14.31. HRMS (ESI) calcd for CisHisN303S [M+H]" : 320.1063, found 320.1064.

4-(5-chlorobenzo|d]thiazol-2-yl)-1,3-dimethylimidazolidin-2-one (8e). Yield = 65%; White solid; 'H
NMR (600 MHz, CDCl3) & 7.96 (d, J= 1.9 Hz, 1H), 7.80 (d, J = 8.6 Hz, 1H), 7.38 (dd, J = 8.6, 2.0 Hz,
1H), 4.88 (dd, J=9.3, 7.1 Hz, 1H), 3.82 (t, /=9.3 Hz, 1H), 3.34 (dd, /=9.2, 7.1 Hz, 1H), 2.85 (s, 3H),
2.83 (s, 3H); 13C NMR (151 MHz, CDCI3) 8 173.90, 160.81, 153.83, 133.28, 132.45, 126.20, 123.05,

122.79, 58.84, 51.99, 31.18, 30.82. HRMS (ESI) calcd for Ci2Hi3CIN;OS [M+H]" : 282.0462, found

282.0468.

i \
N\ O
e} S N
/51 />_le
N N
ethyl 2-(1,3-dimethyl-2-oxoimidazolidin-4-yl)-4-methylthiazole-5-carboxylate (8f). Yield = 48%;
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White solid; "H NMR (600 MHz, CDCl3) § 4.70 (dd, J = 9.1, 7.0 Hz, 1H), 4.30 (g, J = 7.1 Hz, 2H), 3.74
(t,J=9.2 Hz, 1H), 3.23 (dd, J= 6.5, 2.5 Hz, 1H), 2.81 (s, 3H), 2.79 (s, 3H), 2.68 (s, 3H), 1.33 (t, J=7.1
Hz, 3H); 3C NMR (151 MHz, CDCls) & 173.31, 161.83, 160.74, 160.10, 123.04, 61.41, 58.33, 52.34,

31.13, 30.65, 17.25, 14.25. HRMS (ESI) calcd for Ci2HsN3O3S [M+H]" : 284.1063, found 284.1069.

Cl s \N 0]
<
N
5-(6-chlorobenzo[d]thiazol-2-yl)-1-methylpyrrolidin-2-one (8g). Yield = 44%; White solid; 'H NMR
(600 MHz, CDCl;) 8 7.88 (d, J = 8.7 Hz, 1H), 7.85 (d, /= 2.0 Hz, 1H), 7.44 (dd, J = 8.7, 2.1 Hz, 1H),
498 (dd, J= 8.7, 4.2 Hz, 1H), 2.85 (s, 3H), 2.68 — 2.58 (m, 2H), 2.50 — 2.43 (m, 1H), 2.21 — 2.14 (m,
1H); 3C NMR (151 MHz, CDCl;) § 175.07, 172.87, 151.59, 136.00, 131.65, 127.30, 124.02, 121.60,

62.65,29.29, 28.94, 26.60. HRMS (ESI) calcd for C2H12CIN,0OS [M+H]* : 267.0353, found 267.0358.

5-(6-chlorobenzo[d]thiazol-2-yl)-1-ethylpyrrolidin-2-one (8h). Yield = 46%; White solid; '"H NMR
(600 MHz, CDCl3) 8 7.90 (d, J = 8.7 Hz, 1H), 7.86 (d, J = 2.0 Hz, 1H), 7.46 (dd, J = 8.7, 2.1 Hz, 1H),
5.13 (dd, J=8.6, 3.9 Hz, 1H), 3.81 (dq, J = 14.6, 7.3 Hz, 1H), 2.96 — 2.90 (m, 1H), 2.71 — 2.59 (m, 2H),
2.52-2.46 (m, 1H),2.22 -2.17 (m, 1H), 1.09 (t, /= 7.2 Hz, 3H); *C NMR (151 MHz, CDCl;) § 174.72,
173.31, 151.55, 136.03, 131.67, 127.30, 124.02, 121.60, 59.86, 36.43, 29.61, 26.80, 12.45. HRMS (ESI)

caled for C13H14CIN,OS [M+H]" : 281.0510, found 281.0515.

cl s N_oO

LT
4-(6-chlorobenzo|d]thiazol-2-yl)oxazolidin-2-one (8i). Yield = 63%; Yellow solid; '"H NMR (600 MHz,
DMSO-dy) 6 8.76 (s, 1H), 8.33 — 8.30 (m, 1H), 8.00 (d, /= 8.7 Hz, 1H), 7.58 (dd, J=8.7, 2.0 Hz, 1H),
5.41 (ddd, J=9.0,4.7, 1.4 Hz, 1H), 4.78 (t, J= 8.9 Hz, 1H), 4.41 (dd, J = 8.8, 4.8 Hz, 1H); 3C NMR

(151 MHz, DMSO-ds) 6 174.62, 158.90, 152.09, 136.35, 130.49, 127.51, 124.49, 122.80, 69.76, 54.15.

HRMS (ESI) calcd for C19HsCIN>O2S [M+H]" : 254.9990, found 255.0001.
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2-(2-(6-chlorobenzo|d]thiazol-2-yl)-5-oxopyrrolidin-1-yl)acetamide (8j). Yield = 28%; White solid,
'TH NMR (600 MHz, DMSO-de) & 8.30 (d, J= 2.1 Hz, 1H), 8.00 (d, J = 8.7 Hz, 1H), 7.57 (dd, J = 8.7,
2.2 Hz, 1H), 7.39 (s, 1H), 7.10 (s, 1H), 5.22 (dd, J= 8.6, 4.6 Hz, 1H), 4.23 (d, /= 16.9 Hz, 1H), 3.33 (d,
J=16.9 Hz, 1H), 2.68 — 2.61 (m, 1H), 2.54 — 2.40 (m, 2H), 2.12 — 2.07 (m, 1H); 3C NMR (151 MHz,
DMSO-de) & 175.38, 174.15, 169.40, 151.91, 136.55, 130.50, 127.41, 124.51, 122.71, 60.39, 43.90,

29.25,26.72. HRMS (ES]I) calcd for C13H3CIN3O,S [M+H]" : 310.0412, found 310.0420.

1-(2-(6-chlorobenzo[d]thiazol-2-yl)pyrrolidin-1-yl)ethan-1-one, 1:0.54 rotamers (8k) and 1-(3-(6-
chlorobenzo[d]thiazol-2-yl)pyrrolidin-1-yl)ethan-1-one (8k'). Yield = 22%; Colorless oil; '"H NMR
(600 MHz, CDCl3) 6 8.08 (d, J = 8.8 Hz, 0.29H), 7.96 (d, J = 1.9 Hz, 0.29H), 7.90 — 7.86 (m, 1.54H),
7.85(d, J=2.0 Hz, 0.54H), 7.78 (d, J= 2.0 Hz, 1H), 7.54 (dd, /= 8.8, 2.1 Hz, 0.29H), 7.46 (dd, J=8.7,
2.1 Hz, 0.54H), 7.40 (dd, J=8.7, 2.1 Hz, 1H), 5.53 (dd, /= 8.1, 2.0 Hz, 1H), 5.29 (dd, J= 8.2, 1.9 Hz,
0.54H), 4.32 (dd, J = 7.5, 4.7 Hz, 0.29H), 3.82 — 3.74 (m, 1.54H), 3.72 — 3.65 (m, 0.58H), 3.62 — 3.52
(m, 1.54H), 3.51 — 3.49 (m, 0.29H), 3.41 — 3.37 (m, 0.29H), 2.69 — 2.63 (m, 0.29H), 2.55 — 2.49 (m,
0.29H), 2.47 — 2.43 (m, 1.08H), 2.37 — 2.28 (m, 2H), 2.23 — 2.18 (m, 1.08H), 2.16 (s, 3H), 2.12 — 2.07
(m, 2H), 2.01 (s, 1.62H), 1.96 (s, 0.87H); 3C NMR (151 MHz, CDCl3)  175.30, 174.54,173.30, 170.26,
170.15,170.09, 152.13,151.98, 151.67, 138.28, 136.23, 135.89, 134.29, 131.38, 130.81, 128.26, 127.27,
126.73, 126.36, 123.84, 123.63, 122.01, 121.49, 121.15, 61.00, 58.74, 53.86, 48.10, 46.64, 39.83, 38.79,
34.92, 34.24, 31.99, 24.55, 23.30, 22.74, 22.60, 22.48. HRMS (ES]I) calcd for Ci3Hi4CIN,OS [M+H]" :

281.0510, found 281.0522.
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N-((6-chlorobenzo[d]thiazol-2-yl)methyl)-N-methylacetamide, 1:0.3 rotamers (81). Yield = 18%;
Yellow solid; 'H NMR (600 MHz, CDCl;) 6 7.91 — 7.86 (m, 1+0.3H), 7.85 (d, J = 2.0 Hz, 0.3H), 7.81
(d, J=2.0 Hz, 1H), 7.45 (dd, J=8.7, 2.0 Hz, 0.3H), 7.42 (dd, J= 8.7, 2.1 Hz, 1H), 4.93 (s, 2H), 4.85 (s,
0.6H), 3.12 (s, 3H), 3.08 (s, 0.9H), 2.21 (s, 0.9H), 2.18 (s, 3H); '3C NMR (151 MHz, CDCls) § 170.99,

170.81, 168.65,168.43,151.87, 151.20, 136.89, 136.02, 131.56, 131.23,127.31, 126.90, 123.91, 123.67,

121.49, 121.33, 53.00, 49.39, 36.51, 34.45, 21.54, 21.50.

6-chloro-2-cyclopentylbenzo|[d]thiazole (10a). Yield = 52%; Yellow solid; 'H NMR (600 MHz, CDCl;)
87.85(d, J=8.7Hz, 1H), 7.79 (d, /= 2.1 Hz, 1H), 7.39 (dd, J=8.7, 2.1 Hz, 1H), 3.55 - 3.50 (m, 1H),
2.30 —2.19 (m, 2H), 1.98 — 1.82 (m, 4H), 1.79 — 1.70 (m, 2H); 3C NMR (151 MHz, CDCl3) § 177.73,
151.66, 136.00, 130.43, 126.60, 123.19, 121.10, 44.73, 34.00, 22.59. HRMS (ESI) calcd for C;2Hi3CINS

[M+H]* : 238.0452, found 238.0457.

6-chloro-2-cyclohexylbenzo[d]thiazole (10b). Yield = 58%; Yellow solid; "H NMR (600 MHz, CDCls)
§7.87 (d,J=8.7 Hz, 1H), 7.81 (d, J= 1.8 Hz, 1H), 7.39 (dd, J = 8.6, 1.7 Hz, 1H), 3.11 — 3.06 (m, 1H),
2.21-2.18 (m, 2H), 1.90 — 1.87 (m, 2H), 1.78 — 1.75 (m, 1H), 1.65 — 1.59 (m, 2H), 1.48 — 1.40 (m, 2H),
1.35 — 1.27 (m, 1H); 3C NMR (151 MHz, CDCls) & 178.26, 151.48, 135.69, 130.47, 126.63, 123.24,

121.17, 43.36, 33.33, 26.00, 25.73.

Cl S
T,
N

6-chloro-2-cyclooctylbenzo[d]thiazole (10¢); Yield = 44%; Yellow oil; 'TH NMR (600 MHz, CDCls) &

7.86 (d, J= 8.7 Hz, 1H), 7.81 — 7.79 (m, 1H), 7.41 — 7.37 (m, 1H), 3.38 — 3.33 (m, 1H), 2.17 - 2.12 (m,
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2H), 1.99 — 1.91 (m, 2H), 1.85 — 1.78 (m, 2H), 1.68 — 1.60 (m, 8H); 3C NMR (151 MHz, CDCL) &
179.68, 151.51, 135.92, 130.38, 126.55, 123.25, 121.11, 43.68, 32.79, 26.89, 26.09, 25.38. HRMS (ESI)

calcd for C;sH;9CINS [M+H]" : 280.0921, found 280.0928.

ROwESs

2-(adamantan-1-yl)-6-chlorobenzo[d]thiazole (10d). Yield = 65%; White solid; 'H NMR (400 MHz,
CDCl3) 6 7.88 (d, J= 8.7 Hz, 1H), 7.81 (d, /= 2.0 Hz, 1H), 7.38 (dd, J= 8.7, 2.1 Hz, 1H), 2.12 (s, 8H),
2.04—1.94 (m, 1H), 1.81 (s, 6H); 3C NMR (101 MHz, CDCl;) 6 182.72, 151.74, 135.63, 130.26, 126.45,
123.40, 121.17, 42.94, 40.28, 38.46, 37.50, 36.47, 32.58, 32.51, 28.53, 27.80, 27.54. HRMS (ESI) calcd

for C17H19CINS [M+H]" : 304.0921, found 304.0929.

6-chloro-2-isopropylbenzo[d]thiazole (11a). Yield = 62%; Yellow oil; "TH NMR (400 MHz, CDCl5) &
7.88 (d, J= 8.7 Hz, 1H), 7.82 (d, J=2.0 Hz, 1H), 7.41 (dd, /= 8.7, 2.1 Hz, 1H), 3.41 (hept, /= 7.0 Hz,
1H), 1.48 (d, J = 6.9 Hz, 6H); 13C NMR (151 MHz, CDCl3) § 179.38, 151.35, 135.77, 130.61, 126.74,

123.24, 121.20, 34.05, 22.81.

Cl S
\C[N/>—CH3

6-chloro-2-methylbenzo|d]thiazole (11b). Yield = 41%; Pale yellow solid; "TH NMR (600 MHz, CDCl5)
3 7.86 (d, J=8.7 Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.41 (dd, J = 8.7, 2.1 Hz, 1H), 2.83 (s, 3H); 1*C

NMR (151 MHz, CDCls) 6 167.62, 151.68, 136.72, 130.72, 126.77, 123.06, 121.05, 20.06.

"Cr

6-chloro-2-ethylbenzo|[d]thiazole (11c¢). Yield = 53%; Yellow solid; '"H NMR (600 MHz, CDCl3) 6 7.86

(d, J = 8.7 Hz, 1H), 7.80 (d, J = 2.1 Hz, 1H), 7.40 (dd, J = 8.7, 2.1 Hz, 1H), 3.13 (q, J = 7.5 Hz, 2H),
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1.46 (t,J=7.6 Hz, 3H); BC NMR (151 MHz, CDCl3) § 174.12, 151.72, 136.22, 130.57, 126.68, 123.20,

121.12,27.74, 13.64.

Cl IS
T
N
6-chloro-2-propylbenzo[d]thiazole (11d). Yield = 45%; Yellow solid; '"H NMR (600 MHz, CDCl;) §
7.86 (d, J=8.7 Hz, 1H), 7.80 (d, /=2.0 Hz, 1H), 7.40 (dd, /= 8.7, 2.0 Hz, 1H), 3.07 (t, /= 7.6 Hz, 2H),

1.93 — 1.87 (m, 2H), 1.05 (t, J = 7.4 Hz, 3H); *C NMR (151 MHz, CDCls) § 172.76, 151.75, 136.32,

130.57, 126.65, 123.22, 121.10, 36.19, 22.98, 13.69.

Cl S>_>—
T
N
6-chloro-2-isobutylbenzo[d]thiazole (11e). Yield = 40%; Yellow oil; "TH NMR (600 MHz, CDCl;)
7.88 (d,J=8.6 Hz, 1H), 7.81 (d, J=2.0 Hz, 1H), 7.41 (dd, J=8.7,2.0 Hz, 1H), 2.97 (d, /= 7.2 Hz, 2H),
2.25-2.18 (m, 1H), 1.04 (d, J = 6.6 Hz, 6H); 3C NMR (151 MHz, CDCl5) 6 171.92, 151.72, 136.41,

130.61, 126.66, 123.27, 121.08, 43.18, 29.71, 22.38. HRMS (ESI) calcd for C;1H;3CINS [M+H]" :

226.0452, found 226.0462.

6-chloro-2-(3-chloropropyl)benzo[d]thiazole (11f). Yield = 30%; White solid; '"H NMR (600 MHz,
CDCls) 6 7.88 (d, J = 8.7 Hz, 1H), 7.82 (d, /= 2.1 Hz, 1H), 7.42 (dd, J = 8.6, 2.1 Hz, 1H), 3.68 (t, J =
6.3 Hz, 2H), 3.29 (t, J = 7.4 Hz, 2H), 2.37 (dt, J = 13.6, 6.5 Hz, 2H); 3C NMR (151 MHz, CDCI;) &

170.60, 151.70, 136.24, 130.91, 126.88, 123.34, 121.16, 43.73, 31.65, 31.14.

2-(sec-butyl)-6-chlorobenzo[d]thiazole (11g). Yield = 42%; Yellow oil; "H NMR (600 MHz, CDCl;) &

7.88 (d, J = 8.7 Hz, 1H), 7.82 (d, J = 2.0 Hz, 1H), 7.40 (dd, J = 8.7, 2.0 Hz, 1H), 3.23 — 3.17 (m, 1H),
$33



1.94 — 1.74 (m, 2H), 1.44 (d, J = 6.9 Hz, 3H), 0.97 (t, J = 7.4 Hz, 3H); *C NMR (151 MHz, CDCl3) §
178.49, 151.55, 135.87, 130.51, 126.60, 123.30, 121.17, 41.04, 30.53, 20.56, 11.77. HRMS (ESI) calcd

for C11Hi3CINS [M+H]" : 226.0452, found 226.0458.

Cl S>_/_/ Cl S
+
Ly <
N N
4.2 : 1

2-butyl-6-chlorobenzo[d|thiazole (11i) and 2-(sec-butyl)-6-chlorobenzo[d]thiazole (11i"). Yield =
38%; Yellow oil; "TH NMR (400 MHz, CDCl3) § 7.88 — 7.85 (m, 1H+0.24H), 7.82 — 7.80 (m, 1H+0.24H),
7.40 (dd, J= 8.7, 2.1 Hz, 1H+0.24H), 3.24 — 3.15 (m, 0.24H), 3.10 (t, J = 8.0 Hz, 2H), 1.93 — 1.73 (m,
2H+0.48H), 1.51 — 1.41 (m, 2H+0.72H), 0.97 (t, J = 7.4 Hz, 3H+0.72H); 3C NMR (101 MHz, CDCl5)
§ 178.55, 173.07, 151.67, 151.51, 136.27, 135.84, 130.55, 130.49, 126.68, 126.62, 123.29, 123.18,
121.20, 121.12, 41.05, 34.02, 31.67, 30.58, 22.31, 20.62, 13.79, 11.82. HRMS (ESI) calcd for

CuHi3CINS [M+H]" : 226.0452, found 226.0453.

of s Cl S
+
N N

2.1 : 1
6-chloro-2-(pentan-3-yl)benzo[d]thiazole (11j) and 6-chloro-2-(pentan-2-yl)benzo[d]thiazole (11j").
Yield = 43%; Yellow oil; "TH NMR (400 MHz, CDCl3) & 7.90 — 7.86 (m, 1H+0.48H), 7.83 — 7.82 (m,
1H+0.48H), 7.42 — 7.39 (m, 1H+0.48H), 3.33 — 3.24 (m, 0.48H), 3.02 — 2.94 (m, 1H), 1.89 — 1.72 (m,
4H), 1.76 — 1.65 (m, 0.95H), 1.44 (d, J = 6.9 Hz, 1.43H), 1.41 — 1.32 (m, 0.95H), 0.94 — 0.90 (m,
6H+1.43H); 1*C NMR (101 MHz, CDCl3) 8 178.77, 177.57, 151.51, 151.47, 135.90, 135.83, 130.51,
130.49, 126.61, 126.57, 123.31, 123.29, 121.20, 48.69, 39.73, 39.28, 28.93, 21.07, 20.50, 13.98, 11.92.

HRMS (ESI) calcd for C,H;sCINS [M+H]" : 240.0608, found 240.0614.

T I

14.3 : 1
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6-chloro-2-isopropylbenzo[d]thiazole (11k) and 6-chloro-2-propylbenzo[d]thiazole (11k’). Yield =
56%; Pale yellow solid; '"H NMR (400 MHz, CDCl3) § 7.95 — 7.93 (m, 1H+0.07H), 7.73 — 7.70 (m,
1H+0.07H), 7.29 (dd, J= 8.5, 2.0 Hz, 1H+0.07H), 3.40 (hept, /= 6.9 Hz, 1H), 3.07 (t,J=7.6 Hz, 0.14H),
1.94 - 1.84 (m, 0.14H), 1.46 (d, J= 6.9 Hz, 6H), 1.04 (t,J=7.4 Hz, 0.21H); '3C NMR (101 MHz, CDCl;)
5 180.66, 174.25, 154.08, 154.01, 133.39, 132.97, 131.88, 131.83, 125.11, 125.05, 122.48, 122.40,
122.24, 122.17, 36.29, 34.19, 23.05, 22.83, 13.72. HRMS (ESI) caled for CioH;iCINS [M+H]" :

212.0295, found 212.0299.

6-chloro-2-(1-chloro-2-methylpropan-2-yl)benzo[d]thiazole (16). Yield = 16%; Yellow oil; '"H NMR
(600 MHz, CDCl3) 6 7.91 (d, J = 8.7 Hz, 1H), 7.85 (d, /= 2.0 Hz, 1H), 7.43 (dd, J = 8.7, 2.1 Hz, 1H),
3.89 (s, 2H), 1.60 (s, 6H); ®3C NMR (151 MHz, CDCl3) § 177.77, 151.64, 136.05, 130.88, 126.84, 123.70,

121.14, 54.26, 43.17, 26.45. HRMS (ESI) calcd for C1Hi2CILNS [M+H]" : 260.0062, found 260.0073.

Cl S, OH

N CD,
2-(6-chlorobenzo|d]thiazol-2-yl)propan-1,1,1,3,3,3-d¢-2-0l (3a-de). Yield = 43%; White solid; 'H
NMR (600 MHz, CDCl3) & 7.88 (d, /= 8.7 Hz, 1H), 7.86 (d, /= 2.1 Hz, 1H), 7.43 (dd, /= 8.7, 2.1 Hz,

1H), 2.70 (br, 1H); ¥C NMR (151 MHz, CDCl;) § 180.65, 151.71, 136.54, 130.82, 126.85, 123.64,

121.40, 73.45, 29.66. HRMS (ESI) calcd for C1oHsDsCINOS [M+H]" : 234.0621, found 234.0623.
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6. NMR spectra

TH NMR (600 MHz, CDCL) of 3a
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'H NMR (400 MHz, CDCl;) of 3b
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'"H NMR (600 MHz, CDCl;) of 3¢
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'"H NMR (400 MHz, CDCl;) of 3d
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'"H NMR (600 MHz, CDCl;) of 3e

SN S e — ®e T n X e T
TS W T T SR E  F Qo .
rxMmASSSS £SssS = A 35000
[l ol ol ol o ol ol o T o — -
———a e — | ——
o 150000
\\\[::::::::I::: ) L1500
10000
35000
30000
k25000
20000
15000
10000
i
5000
L Lo
[N i . [
coo & v o
s<=< < ) ==
— o =l o =-5000
T T T T T T T T T T T T T T T T T T T T T T
0.5 1.0 95 90 85 80 75 70 63 60 55 50 45 40 35 30 25 20 L5 L0 05 00 0.5
£1 (ppm)
13,
C NMR (151 MHz, CDCI;) of 3e
— QoS w o oo
] @ N aNx = w m & <2
~ g g ] - = = *® F1500
~ Wt oS — = = -
- — - - - [ -] 27 -
| ~ !~ ~ 7 | | | I
\\\\\///(:) s 4000
N OH 3500
3000
2500
2000
1500
1000
1 500
J A o
T T T T T T T T T T T T T T T T . T T T T T T .
00210 200 190 180 (70 160 150 140 130 120 110 100 90 B0 0 60 50 10 30 20 10 i 0 20
£1 {ppm)

540



'"H NMR (600 MHz, CDCl;) of 3f
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'H NMR (600 MHz, CDCl;) of 3g
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'TH NMR (600 MHz, CDCl;) of 3h
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'TH NMR (600 MHz, CDCl;) of 3j
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'"H NMR (600 MHz, CDCl;) of 3k
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'TH NMR (600 MHz, CDCl;) of 31
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'TH NMR (600 MHz, CDCl;3) of 3m
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'TH NMR (600 MHz, CDCl;) of 3n
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'"H NMR (600 MHz, CDCl;) of 30
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'H NMR (400 MHz, CDCl;) of 3p
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'H NMR (600 MHz, CDCl;) of 4a
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'"H NMR (600 MHz, CDCl;) of 4b’
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'H NMR (400 MHz, CDCl;) of 4¢
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'TH NMR (600 MHz, CDCl;) of 4d
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'"H NMR (600 MHz, CDCl;) of 4d’
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'"H NMR (600 MHz, CDCl;) of 4e
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'H NMR (600 MHz, CDCl;) of 4f
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'H NMR (400 MHz, CDCl;) of 4h
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'TH NMR (600 MHz, CDCl;) of 4j
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'H NMR (400 MHz, CDCl;) of 4k
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'H NMR (400 MHz, CDCl;) of 6b
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'TH NMR (600 MHz, CDCl;) of 6d
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'H NMR (400 MHz, CDCl;) of 6f
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'TH NMR (600 MHz, CDCl;) of 6h
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'H NMR (400 MHz, CDCl;) of 8a
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'"H NMR (400 MHz, CDCl;) of 8b
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'"H NMR (600 MHz, CDCl;) of 8¢
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'"H NMR (600 MHz, CDCl;) of 8f
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'H NMR (600 MHz, CDCl;) of 10¢

6000

000
500

(-5
4

4000
[~3500
3000
2500
2000
1500

1000

500
0

F-500

66571
191
619°1
FE9'T
99’1
659°T
1L9°1
6L9°T
F08°T

I8 1

0781
LT8'1
€€8°1
6¢8°1
SH8'L
126°1
9¢6°1
Sr6’l
056°T
096°1
FL6™T
e
91T
€€1°T
SPIT
0s1°T
951°C
091°T
91T
8EE°E
LPEE
PSEE
09€°€
69€°¢
T8E°L
€8€°L
96€°L
86€°L
08°L
€08°L
0S8°L
P98°L

JS1E8

Cl

§ “0TT

.
61T

617

e ()T

[ — |} |
w /P60

4 =001

=3
=1

10.5

£1 (opw)

13C NMR (151 MHz, CDCL) of 10¢

000

5

4500

4000
3500
3000
2500
2000
1000
500
=-500

Lo

8E°ST~
60797
6879
6L°TE
89°€p

Iz,
ST~
SS'971/
geros1/.
w6sel’

IS IST—

89°6L1—

Cl

30

10

200 190 180 L7 160 150 140 130 12 110 100 90
£1 (opw)

210

S97



'"H NMR (400 MHz, CDCl;) of 10d

(30000

25000
20000
15000
10000
{5000

LOS'T
956°1
F96°1
886°1
966°T
[41Ux4
120°C
Pt

L9€°L
wLEL
88¢°L
FoE L
LOSL
TI8L
898°L
068°L

/179

= ST

+

u “eeg

=p0’1l
86°0
Ncc.ﬁ

3.0

3.5

1.0

£1 (opw)

13C NMR (101 MHz, CDCL) of 10d

s =2 = = = = = =
S & &8 8 £ & & &8 8 g g8 g8 &8 &8 g ¢t B
g 2 2 8 §8 % 2 &€ g g8 g g & g g ¢t 2
2 = = = 8 3 = ¥ g & ¥ ¥ = £ 8§ 2 ¢
U A R AU U v A U A S B SR

ps'LT

08°LT

€587

-m.umw E

8s°TE
LY 9€-F
0s°LE
9p°8€
8T0F
ro°Th

LTTT
0b €T~
SH9T17
oz 0e1’.
coser’

PLIST—

TL'TI8I—

Cl

10

21 10

30

80

110

140 130

T
5

160 15

T
170

T T
200 190 180

210

£1 (opw)

598



'H NMR (400 MHz, CDCl;) of 11a
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'TH NMR (600 MHz, CDCl;) of 11b
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'"H NMR (600 MHz, CDCl;) of 11¢
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'TH NMR (600 MHz, CDCl;) of 11d
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'"H NMR (600 MHz, CDCl;) of 11e
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'"H NMR (600 MHz, CDCl;) of 11f
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'TH NMR (600 MHz, CDCl;) of 11g
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'H NMR (400 MHz, CDCl;) of 11i and 11i’
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'H NMR (400 MHz, CDCl;) of 11k and 11k’
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'"H NMR (600 MHz, CDCl;) of 16
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'TH NMR (600 MHz, CDCl;) of 3a-ds

7.890
7.876
7.858
7.855
7.439
7.436
7.425
7.421
—2.698

Cl

7000

6500

6000

5500

5000

[~4500

4000

3500

3000

2500

(2000

F1500

1000

500

T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 L5
£1 (opw)

13C NMR (151 MHz, CDCls) of 3a-ds

—180.65
~151.71
136.54
/13082
126.85
~123.64
\121.40
~73.45
—29.66

/
s

CD3
N OH

3200

3000

2800

2600

2400

(2200

{2000

1800

1600

1400

1200

1000

800

600

400

200

T T T T T T T T T T T
0 210 200 190 180 170 160 150 140 130 120 110 100 90 80
£1 (opw)

5110



7. HRMS spectra

+MS, 0.4min #23
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1
T Br S
41 > &< 2739719
i /
3 N OH
2]
3 282.27T91
1 -
1 304.2609
. ] 253.9635 206.2583
23 240 250 260 270 280 200 300 mhz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2719740 1 C10H11BrNOS 271.9739 0.5 4.3 1 100,00 6.0 even ok
HRMS spectra of 3j
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+MS, 0.4min #21

Intens.q
%106
] FsC

0 .22 ?’.1258

+MS, 0.4min #21

S 262,0514
/> <

N OH

244.0407 L o 0331

210 220 230

lon Formula
C11H11F3NOS

HRMS spectra of 3k

Meas. m/z #
262.0514 1

+MS, 0.4min #21

"240

miz  err [ppm]
262.0508

"250 260 270 " 280 290 miz

rdb e Conf N-Rule
6.0 even ok

Score

mSigma # mSigma
3.5 100.00

-24 1

0.8+

Intens. |
Cr

0.6

' N
0.4+
0.2

260.0357
0.0 |

2 3.04‘66

+MS, 0.4min #21

L I. 504.2615 320.2561

x1077
240

220 260

Meas. m/z # lon Formula

278.0466 1

HRMS spectra of 3i

+MS, 0.4min #21

C11H11F3NO2S  278.0457

280 300 320 340 miz

rdb e Conf N-Rule
6.0 even ok

Score
100.00

mfz  err [ppm]
-3.1

mSigma # mSigma
42 1

Intens. ]

x105;
1.59
1,05 Br

057
253.9645

0.0

+MS, 0.4min #21
S
2739729
/

N OH

250 285 " 080

Meas. m/z # lon Formula

2719750 1

HRMS spectra of 3n

+MS, 0.4min #22

m/z  err [ppm]
C10H11BrNOS  271.9739

" 265 "o70 " 275 280 " 085 miz

rdb e Conf N-Rule

6.0 even ok

Score
100.00

mSigma # mSigma

4.1 6.5 1

Intens.-
x1073
1.25§

1003
0.751
0.507
0.253
000

N
Cl

S
/> < 2280246

+MS, 0.4min #22|

OH

230.0213

\ 229.0271

]| 231.0241

222 224 226

Meas. m/z # lon Formula

228.0246 1

HRMS spectra of 30

mfz  err [ppm]
C10H11CINOS  228.0244

228 230 232 234 miz

rdb e Conf
6.0 even

Score
100.00

N-Rule

mSigma # mSigma
¥ ok

0.8 36.3 1
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+MS, 0.7min #40

Intens.: o) +MS, 0.7min #40)
x105:
1.54
] 5 | S>A( 230,0856
1.0 /
¢ N OH
057 228.0255
] 231.0885
003 ; ; . } J | r .
220 222 224 226 228 230 232 234 236 miz
Meas. m/z # lon Formula miz err [ppm] mSigma #mSigma Score rdb e Conf N-Rule
230.0856 1 C10H16NO3S 230.0845 -4.7 8.6 1 100.00 4.0 even ok
HRMS spectra of 3r
+MS, 0.4min #21
Intens.g +MS, 0.4min #21
x105;
53 Cl S OH
i 242,0400
43 /
33 N
23 244.0370
13
o] | 2RO 2450399
236 238 240 242 244 ' 246 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
242.0400 1 C11H13CINOS 242.0401 0.2 6.2 1 10000 6.0 even ok
HRMS spectra of 4d
+MS, 0.2min #13
Intens. 3 +MS, 0.2min #13|
x105;
3] 222,0955 S
] / OH
24 N
1
] 204.0847
0: | L, ) 250.51068
200 ' 220 240 ' 260 280 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
222.0955 1 C12H16NOS  222.0947 -34 4.4 1 100.00 6.0 even ok
HRMS spectra of 4f
+MS, 0.4min #21
IntenS?E +MS, 0.4min #21
%1074
: Cl S
1 .ODE 2700721 / OH
0.757 N
0.501
0.251
i 252.0612 | 2920536
0.004 - R ——— T —F— T
240 250 260 270 280 290 miz
Meas. m/z # lon Formula mfz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
270.0721 1 C13H17CINOS 270.0714 -26 49 1 100.00 60 even ok
HRMS spectra of 4g
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+MS, 0.3min #20

Intens. +MS, 0.3min #20|

x1074

0.8 cl s HO 2400253

0.6 /

0.44 N

02] 2220145 \

oo} sepn
200 210 220 230 240 250 260 270 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2400253 1 C11H11CINOS 240.0244 -35 59 1 10000 7.0 even ok

HRMS spectra of 4h

+MS, 0.3min #19

Intense.: +MS, 0.3min #19
e Cl S OH
1.0
261.9863
0.8 7
064 N 263.9833
0.4 Cl
0.21 | 2629802 265.8803 270.0719
0.0 r " T " T : 4 T T T )
256 258 260 262 264 266 268 270 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2619863 1 C10H10CI2NOS 261.9855 -3.1 10.3 1 10000 6.0 even ok
HRMS spectra of 41

+MS, 0.4min #26

Intenss, +MS, 0.4min #26|
x10°]
] cl S, OH
4 239,0045
2] /
] N CN
&
o | L mogoun Z4T0
200 210 220 230 240 250 260 270 280 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
239.0045 1 C10H8CIN20S 238.0040 -2.0 379 1 100.00 8.0 even ok
HRMS spectra of 4m
+MS, 0.2min #13
Intens. 3 +MS, 0.2min #13|
x1063 Cl S
59
4 \@ / O 2540400
E N
33
2_ 256.0375
13 255.0434
oi 257.0404 258 0351
250 252 254 256 258 260 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
254.0409 1 C12H13CINOS 254.0401 -3.2 35.6 1 10000 7.0 even ok
HRMS spectra of 6b
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+MS, 0.4min #23

IntenS?E +MS, 0.4min #23
%1071

1253 cl s

E O

1.004 25404086
E 7

0.759 N

0.503
0.251
- Il

0.003 : : . ; . . . ; - . ; v v .
180 200 220 240 260 280 300 320 miz

276.0220
()

Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
254.0406 1 C12H13CINOS 254.0401 -1.9 235 1 100.00 7.0 even ok

HRMS spectra of 6¢

+MS, 0.3min #19

Inmrassj +MS, 0.3min #19|
%109
5 Cl S 00—\
o] >_< O 2579993
3 7
33 N o—
23
1 _ 197.9781 | 279.9811
o — L e
180 200 220 240 260 280 300 320 miz
Meas. m/z # lon Formula mfz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2579993 1 C10H9CINO3S 257.9986 27 46 1 10000 7.0 even ok
HRMS spectra of 6f
+MS, 0.4min #21
Intens. +MS, 0.4min #21
x108| CI S
61 / 268.0559
4 N O\
24 270.0531
269<h0589 271.0559
0 - - . - / ! A T T T
264 266 268 270 272 274 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
268.0559 1 C13H15CINOS 268.0557 -0.7 36 1 10000 7.0 even ok
HRMS spectra of 6g

+MS, 0.4min #22

lntens6 +MS, 0.4min #22
x10°-
Cl s
2700718
2 ,
] N o)
11
; 254.0407 | l o B 3132740
Il i a
230 240 250 260 270 280 290 300 310 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
270.0718 1 C13H17CINOS 270.0714 -1.6 4.2 1 100.00 6.0 even ok
HRMS spectra of 6h
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+MS, 0.4min #22

Intens 4 +MS, 0.4min #22|
x1073 \
125 Cl S N
E 282,0476
1.004 \©: >—d
3 / N
0753 N ~
0.50°
025 | 304.0288
oooil :
250 260 270 280 290 300 310 320 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb e Conf N-Rule
282.0476 1 C12H13CIN30S 282.0462 -4.8 37.5 1 10000 8.0 even ok
HRMS spectra of 8a

+MS, 0.3min #20

Intens 3 +MS, 0.3min #20)
x1063 \ o
203 H 327.9937
153 N N\
1.0
0513 l 349.9755
280 290 300 310 320 330 340 350 360 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3259958 1 C12H13BrN30S 325.9957 -04 7.0 1 100.00 8.0 even ok
HRMS spectra of 8b

+MS, 0.3min #20

Intens.3 +MS, 0.3min #20|
x1055 o) \ 0
208~ S>_<\l/\!// 278,0960
1.54 7
] N NO
1.04
i 300.0778
0.54
) ———— .31.3'2.?3?. .
250 260 270 280 290 300 310 miz
Meas. m/z # lon Formula m/iz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
278.0960 1 C13H16N302S 278.0958 -0.8 7.3 1 100.00 8.0 even ok
HRMS spectra of 8¢

+MS, 0.3min #20

Intens. o) +MS, 0.3min #20)
x1083 \
49 O
/\O)K@S N\( 320.1064
3 N
23 N ~
1] 342.0882
S S N N L
150 200 250 300 350 400 450 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma #mSigma Score rdb e Conf N-Rule
320.1064 1 C15H1BN303S 320.1063 -0.2 4.4 1 100.00 9.0 even ok
HRMS spectra of 8d

5116



+MS, 0.3min #18

Intens. § +MS, 0.3min #18|
x1063 \ o
53 S N
45 >_<:( 2820468
3 7
33 N N
3 Cl N
2]
13 304.0286
0 : : : : il L : L
180 200 220 240 260 280 300 320 340 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
282.0468 1 C12H13CIN30OS 282.0462 -2.1 57 1 100.00 8.0 even ok
HRMS spectra of 8e
+MS, 0.4min #21
Intens?—: +MS, 0.4min #21
1073
1255 O \ o
1,001 2841069 /\O S N\(
0.?5; | />—</N
0.50- N ~ 589.1866
0.253 567.204
0.003 . il . . 41 664.3948
100 200 300 400 500 600 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2841069 1 C12H18N303S 284.1063 -1.8 13.3 1 100.00 60 even ok
HRMS spectra of 8f
+MS, 0.3min #19
|ﬂt9r:j56-' \ +MS, 0.3min #19|
%1091
Cl s N O
2670358
4 ,
N
2—
289.0174
0 353.2661 381.2973
150 175 "200° "225° "250° "275 "300 325 350 | 375 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
267.0358 1 C12H12CIN20S 267.0353 -1.7 4.7 1 100.00 8.0 even ok
HRMS spectra of 8g
+MS, 0.4min #21
Intens. 3 2 +MS, 0.4min #21
x106] /,—f
43 Cl S 4_N 2810515
: e
29 N
13 303.0332
0] 254.0405 | \ . | |
250 260 270 280 290 300 310 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
281.0515 1 C13H14CIN20S 281.0510 -1.8 5.5 1 100.00 8.0 even ok
HRMS spectra of 8h
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+MS, 0.4min #23

Intenssé
%102
] Cl

43

s NO©
/>_</\O( 2550001
N

A

+MS, 0.4min #23

2'|"4.2'|”481 .2 B?.PZSQ

L

1 —
2

Meas. m/z #
2550001 1

230

"2i0 " 250 " 260
mSigma
18.3

lon Formula m/z err [ppm]
C10H8CIN202S  254.9990 4.6

HRMS spectra of 8i

+MS, 0.3min #20

o700 280 200 miz

rdb e Conf
8.0 even

N-Rule
ok

# mSigma Score
1 100.00

Intens. ]
%1067
1.59

1.0

0.5]

0.0

293.0149 |

310,0420
Cl

+MS, 0.3min #20|

280
Meas. m/z #
310.0420 1

" 200

300 310 Ta20

lon Formula miz  err [ppm]
C13H13CIN302S  310.0412 -2.9

HRMS spectra of 8j

+MS, 0.4min #21

mSigma # mSigma
7.9

330 340 350 miz

rdb e Conf N-Rule
9.0 even ok

Score
1 100.00

Intens. 3
x1073
1003 ol
0.753

0503

0.25

0]

>/ 2810522

283.0483
282.0548

Il | ] 284.0510

+MS, 0.4min #21

0.003 : :
274 276

Meas. m/z #
281.0522 1

278 280 282
mSigma
176

lon Formula m/z  err [ppm]
C13H14CIN20S  281.0510 -4.4

HRMS spectra of 8k

+MS, 0.2min #12

284

286 288 290 miz

rdb e Conf
8.0 even

N-Rule
ok

# mSigma Score
2 100.00

Intens. ]

x1061
1.0

057

Cl S

/>_<:| 238.0457
N

226.0457

+MS, 0.2min #12

254.0409

Meas. miz #
238.0457 1

T220 T230 240
lon Formula
C12H13CINS

m/z err [ppm]
238.0452 -2.3

HRMS spectra of 10a
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mSigma # mSigma
29

250 260 270 miz

rdb e Conf N-Rule

7.0 even ok

Score
1 100.00



+MS, 0.3min #18

Intens. +MS, 0.3min #18|
x107] Cl S
107 / 280,0928
08 '
] N
0.6
0.4
:E: 238.0457 353.2663
. T T T T T T T T T T T T T T T T ll T T T T T T T T T T T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
280.0928 1 C15H19CINS 280.0921 -2.5 9.2 1 100.00 7.0 even ok
HRMS spectra of 10c
+MS, 0.3min #20
Inter:‘jss. +MS, 0.3min #20|
x1094
% “ S 304,0929
, ‘
41 N
2_
0 238.0459 353.2667
1 i
100 150 200 250 300 350 400 450 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
304.0029 1 C17H19CINS  304.0921 -26 42 1 100.00 9.0 even ok
HRMS spectra of 10d
+MS, 0.4min #22
Intens. | +MS, 0.4min #22
x107
1.04 Cl
- S
0.8 \@ 226,0462
1 ,
0.6
] N
0.4
0.2
0.0l ) ) 331.2849
100 125 150 175 200 225 250 275 300 325 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
226.0462 1 C11H13CINS 226.0452 -4.7 2.0 1 100.00 6.0 even ok
HRMS spectra of 11e
+MS, 0.3min #20
Intergg; +MS, 0.3min #20|
1 -
™ Cl S
4 2260458
33 %
] N
24
1 5
o] . 3132730 3532663 381.2075
150 175 200 225 250 275 300 325 350 375 miz
Meas. miz # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
226.0458 1 C11H13CINS 226.0452 -2.6 6.5 1 10000 6.0 even ok
HRMS spectra of 11g
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+MS, 0.2min #13

Intens.: +MS, 0.2min #13|
)(106: Cl S 2
/ 226,0453
27 N 1
5
ol 1230915 A
100 150 200 250 300 350 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
226.0453 1 C11H13CINS 226.0452 -0.7 31 1 100.00 6.0 even ok

HRMS spectra of 11i and 11i’

+MS, 0.8min #46

Intenosa' +MS, 0.8min #46)
x10% Cl S 1
1 240,0614 2
4- ,
| N
2_
Y
100 125 150 175 200 225 250 275 300 325 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
240.0614 1 C12H15CINS 240.0608 -2.6 6.6 1 100.00 6.0 even ok

HRMS spectra of 11j and 11j’

+MS, 0.2min #13

Intens. ] +MS, 0.2min #13]
x105‘: S 1
157 />—h 212,0299
] N
1.03 Cl 2
0.57 226.0454
e — A e T
190 200 210 220 230 240 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
212.0299 1 C10H11CINS 212.0295 -1.6 37 1 100.00 6.0 even ok

HRMS spectra of 11k and 11k’

+MS, 0.4min #21
Intens. +MS, 0.4min #21

i Cl sDsC

2] 236.0593
2350648
I

. 233.0559 237.0622
228 ' 230 ' 232 ' 234 ' 236 ' 238 240 miz

Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
235.0648 1 C10HS5CIDENOS 234.0621 1.0 46 1 10000 6.0 even ok

HRMS spectra of 3a-d¢
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+MS, 0.6min #38

Intenosa._ +MS, 0.6min #38
x109
o] cl s
o8] / 260,0073
061 N Cl
0.4+
0.2+
226.0456
0.0l . . il . . il . 2??.13&?6 . 298.1?36 i ‘
200 220 240 260 280 300 320 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
260.0073 1 C11H12CI2NS 260.0062 4.4 9.0 1 10000 6.0 even ok

HRMS spectra of 16
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