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1. General Information

Unless specified, all reactions were performed in oven-dried glassware equipped with magnetic
stir bar. Reagents and solvents were of analytical grade and used as received from AVRA, GLR,
and BLD Pharma without further purification. Reaction progress was monitored using thin-layer
chromatography (TLC) on 0.2 mm commercial silica gel 60 F2s4 plates, with visualization under
UV light. All compounds are fully characterized. 'H NMR, *C NMR, and '°F NMR spectra were
recorded on a JEOL ECZ500R/S1 spectrometer operating at 500, 126, and 471 MHz,
respectively, at room temperature. Chemical shifts (3) are reported in parts per million (ppm)
relative to the reference DMSO-ds (8 = 2.50 for 'H, § = 39.52 for *C{'H}) and TMS (5 = 0.00
for 'H). A residual signal at § = 3.33 ppm indicates moisture in DMSO-ds. Multiplicities are
given as s (singlet), d (doublet), dd (doublet of doublets), t (triplet), q (quartet), and m (multiplet),
with coupling constants (J) reported in hertz (Hz). High-resolution mass spectra (HRMS) were
obtained using a time-of-flight (TOF) mass spectrometer with electrospray ionization (ESI).
Melting points were determined using a digital melting point apparatus. All reactions used a

silicone oil bath as the heat source.

2. Preparation of Substrates

2.1 Substrates studied in this report
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Figure S1. Representative examples of substrates 1
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Figure S2. Representative examples of cyclic 1,1-enediamines 2a—2f.
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Figure S3. Unsuccessful substrates.

3. General Procedure for 2-(Benzo[d]thiazol-2-yl)acrylonitriles 1

X NH» X
\@ NC.__CN
SH  EtOH, AcOH

rt, 1h

X
Ar—CHO \@N\ CN
EtOH, TMSCI W
i, 3h S Ar
1a-1r
N X =H, Cl
\4 \
S CN
S1
R—CHO N\ CN
EtOH, TEA SWR
i, 0.5 h
X=H 1s and 1t

R = 2-pyridyl/4-pyridyl

Scheme S1. Preparation of benzothiazole-based Michael acceptors 1

Preparation of substrates 1a-1r'

A mixture of 2-aminothiophenol (30 mmol), malononitrile (30 mmol), and acetic acid (30 mmol)
in ethanol (50 mL) was stirred at room temperature for one hour. The resulting precipitate was
filtered and recrystallized from ethanol, yielding benzothiazol-2-yl acetonitrile (S1). Next, a

solution containing an aldehyde (5 mmol), benzothiazol-2-yl acetonitrile (S1) (5 mmol), and
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TMSCI (1.3 mL) in EtOH (10 mL) was stirred at room temperature for three hours. The
precipitated solid was filtered and washed with isopropanol to obtain the products (1a—1r) as

shown in Scheme S1.
Preparation of substrates 1s and 1

1s and 1t were obtained by Knoevenagel condensation between equimolar amounts of 2-
(benzo[d]thiazol-2-yl)acrylonitrile (S1) and hetaryl aldehydes, using ethanol as solvent and
catalytic amounts of triethylamine (TEA), as shown in Scheme S1. The reaction was carried out
with stirring at room temperature for a short duration. The adducts were obtained as brown solids

with excellent purities and high yields. All the substrates 1 are listed in Figure S1.

4. General Procedure for Preparation of Cyclic 1,1-enediamines 2
Preparation of 2a-2¢>

MeS SMe  H,N" 7 NH, (\(])n
]/ ——— > HN_ _NH
0N EtOH, reflux, 8 h ]/
O,N
2a,n=0
2b,n=1
2c,n=2

Scheme §2. Preparation of substrates 2a—2¢

A solution of (2-nitroethene-1,1-diyl)bis(methylsulfane) (1.65 g, 10 mmol) and diaminoalkane
(12 mmol) in 40 mL of ethanol was stirred for approximately 8 h at reflux. After cooling to room
temperature, the resulting product was obtained by filtration and collected as a white solid (2a—

2c¢), yielding 80—85% (Scheme S2).

Preparation of 2d and 2¢*

MeS.__SM
YT AN )
of —»HZN/\HENHZ N/\H/NHZ_OZN %\N ”
MeCN, 0°C —rt H n EtOH, reflux, 8 h
NO,
S2 2d,n=1
2e,n=2

Scheme S3. Preparation of substrates 2d and 2e

For S2: The solution of benzyl chloride (20 mmol) in acetonitrile (50 mL) was added dropwise

to a solution of diamine (100 mmol) in acetonitrile (30 mL) that had been cooled in a salt-ice
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bath maintained at a temperature between —15 °C and —10 °C. Subsequently, the mixture was
allowed to warm to room temperature and was stirred for 8 h. Following this, the solvent was
removed under reduced pressure. Water (50 mL) was then added to the resulting liquid, after
which extraction was performed using DCM (30 mL X 5). The combined organic layer was
thoroughly dried over anhydrous Na2SO4 and subsequently filtered. The solvent was removed
under reduced pressure to yield substituted diethylene amine S2, which was utilized in the

subsequent step without further purification.

For compounds 2d and 2e: The reaction mixture consisting of compound substituted diamine S2
(10 mmol) and ketene dithioacetal (10 mmol) in ethanol (20 mL) was subjected to reflux for 8
h. The precipitate formed was filtered, washed with a small amount of ethanol, and dried to

furnish the products 2d and 2e (Scheme S3).

Preparation of 2f°
o .
i) KoCO3/ DMF MeS SMe —\
i) CS, | HoN N\ NH2 HN. _NH
iii) Mel Ph EtOH, reflux, 8 h on |
0
S3 O 2f

Scheme S4. Preparation of substrate 2f

For S3: To a well-stirred suspension of acetophenone (1.00 g, 10 mmol), K2COs (3.45 g, 25
mmol) and DMF (20 mL) was added CSz (0.66 mL, 11 mmol) at 0 °C. After the reaction mixture
was stirred at 0 °C for 1 h, Mel (1.37 mL, 22 mmol) was added dropwise within 15 min. The
mixture was allowed to warm to room temperature and stirred for 24 h, and then poured into ice-
water (50 mL) under stirring and extracted with CH2Cl2 (3 x 20 mL). The combined organic
phase was washed with water (3 x 20 mL), dried over MgSO4 and concentrated in vacuo. The
crude product was purified by flash chromatography (silica gel, petroleum ether/ethyl acetate:

20/1, v/v) to give S3 (1.90 g, 92%) as a white solid.

For 2f: The reaction mixture consisting of compound ketene dithioacetal S3 (10 mmol) and
ethylene diamine (10 mmol) in ethanol (20 mL) was subjected to reflux for 8 h. The precipitate
formed was filtered, washed with a small amount of ethanol, and dried to furnish the products

2f (Scheme S4). All the substrates are listed in Figure S2.
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5. Procedure for Optimisation of Reaction Conditions for Synthesis of 3a

S CN rt, 12 h S

initial conditions @ NO;
1a 2a

3a

HoN
N HN N N
(9 Iy =
NOZH

In a 10 mL round-bottom flask equipped with a magnetic stir bar, compound 1a (0.25 mmol,
1 equiv) and 2-(nitromethylene)imidazolidine 2a (0.25 mmol, 1 equiv) were dissolved in
ethanol (2 mL). The reaction mixture was stirred at room temperature for 12 h under
ambient conditions. Reaction progress monitored by thin-layer chromatography. Upon
completion of the reaction, as monitored by TLC, a yellow precipitate was formed. The
solid product was collected by filtration, washed with cold ethanol, and dried to afford the

pure compound 3a.

Table S1. Optimisation of Base”

HN
N\>_(/_® /> EtOH Q\'\\' NG
+ 27N B S
s" ©N H

Z N
NO, t, 6 h

Z N
H
1a 2a NO,
3a
entry base yield (%) of 3a’

1 Piperidine 25
2 Pyridine 28
3 DABCO 30
4 EtsN 33
5 DBU 35
6¢ DBU 37

“Reaction conditions: All the reactions were performed using 1a (0.25 mmol, 1 equiv), 2a
(0.25 mmol, 1 equiv), and base (1 equiv) in ethanol (2 mL) at rt (25 °C) under air for 6 h.
bisolated yield. ‘Reaction time 12 h.
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Table S2. Optimisation of Solvent”

Oy, Ly o sy
S =z N/B

| 02 reflux, 6 h P
N
1a 2a NO,
3a
entry solvent yield (%) of 3a’
1 EtOH 68
2 MeOH 63
3 DCE nr
4 Dioxane nr
5 H20 nr
6 THF Traces
7 ACN nr
8 DMF 60

“Reaction conditions: All the reactions were performed using 1a (0.25 mmol, 1 equiv), 2a
(0.25 mmol, 1 equiv), in solvent (2 mL) at reflux (25 °C) for 6 h. ’isolated yield.

Table S3. Optimisation of Reaction Temperature and Time”

>_(—© HN EtOH Q\{\l NH,
s

T (°C), time (h) ~ N/>

Z N
1a 2a NO, |
3a
entry temp (°C) time (h) yield (%) of 3a’

1 reflux 6 68
2 reflux 8 70
3 reflux 12 96
4 40 12 49
5 60 12 51

“Reaction conditions: All the reactions were performed using 1a (0.25 mmol, 1 equiv), 2a
(0.25 mmol, 1 equiv), and base (1 equiv) in ethanol (2 mL) under air. isolated yield.
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Table S4. Optimisation of Stoichiometry”

Co (O Ty ooy
] /N/>

reflux, 12 h

Z N
H
1a 2a NO,
3a
entry equiv of 1a equiv of 2a yield (%) of 3a’

1 1 1 96
2 1.25 1 96
3 1 1.25 96

“Reaction conditions: All the reactions were performed using 1a (0.25 mmol, 1 equiv), 2a
(0.25 mmol, 1 equiv), and base (1 equiv) in ethanol (2 mL) at reflux for 12 h. ’isolated

yield.

. General Procedure for Catalyst-Free [3+3] Annulation of Benzothiazole-Based
Acceptors with Cyclic 1,1-enediamines (GP1)

X
M I” n _Eor Q\“
2\ ST N
reflux 12 h In
Z N
H
1 2 NO,
3
X =H,Cl
n=123

In a 10 mL round-bottom flask equipped with a magnetic stir bar, compound 1 (0.25 mmol,
1 equiv) and 2-(nitromethylene)imidazolidine 2 (0.25 mmol, 1 equiv) were dissolved in
ethanol (2 mL). The reaction mixture was stirred at reflux for 12 h. After completion of the
reaction (as monitored by TLC), the solid product was collected by filtration, washed with
cold ethanol, and dried to afford the corresponding imidazo[1,2-a]pyridine—benzothiazole

hybrids.
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7. Procedure for Optimization of Reaction Conditions for the Synthesis of 6a

NH
N g HNTN Cs,CO3 (50 mol %) Q\{" 2
: e A

S CN EtOH
NO, reflux, 12 h Z N
initial conditions NO, \\©
1a 3a 6a

To a 10 mL round-bottom flask equipped with a magnetic stir bar, compound 1a (0.37 mmol,
1.5 equiv.) and 1-benzyl-2-(nitromethylene)imidazolidine 3a were added along with a catalytic
amount of Cs2CO3 (0.146 mmol, 20 mol%) in ethanol (2 mL). The reaction mixture was then
heated under reflux for 12 h. Upon completion, the mixture was allowed to cool to room
temperature, forming a precipitate. The solid product was collected by filtration, washed with

cold ethanol, and dried to afford the pure compound 6a with 89% yield.

Table SS5. Optimisation of Reaction Conditions

N>_(/—© HNTN base (mol %) Q'\“ NH
S CN EtOH
NO, \\© reflux, 12 h Z N
o (3

1a 3a 6a

entry solvent base (mol%) yield (%) of 6a’
1 EtOH Cs2C0s (50) 89
2 EtOH NaHCO; (50) 90
3 EtOH NaHCOs (30) 90
4 EtOH NaHCOs; (20) 90
5 EtOH NaHCO; (10) 80

“Reaction conditions: All the reactions were performed using 1a (0.35 mmol, 1.5 equiv),
3a (0.25 mmol, 1 equiv), and base (x mol%) in ethanol (2 mL) at reflux for 12 h. isolated

yield.
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8. General Procedure for Synthesis of N-benzyl imidazo[1,2-a]pyridine-benzothiazole
hybrids (GP2)

N NH
N @ AN, NaHCO3 (20 mol %) Q\ 2
S~ + S Z "N
~Z N )
s ©N EtOH P
NO, reflux, 12 h
NO, \\©

1 3

6,n=1
7,n=2

To a 10 mL round-bottom flask equipped with a magnetic stir bar, compound 1 (0.37 mmol, 1.5
equiv) and 1-benzyl-2-(nitromethylene)imidazolidine 3 were added along with a catalytic
amount (0.146 mmol, 20 mol%) of NaHCOs in ethanol (2 mL). The reaction mixture was then
heated under reflux for 12 h. Upon completion, the mixture was allowed to cool to room
temperature, forming a precipitate. The solid product was collected by filtration, washed with
cold ethanol, and dried to afford the corresponding pure N-benzyl imidazo[1,2-a]pyridine-
benzothiazole hybrids 6 and 7.

9. Spectroscopic Data of Compounds
6-(Benzo[d]thiazol-2-yl)-8-nitro-7-phenyl-1,2,3,7-tetrahydroimidazo[1,2-a]pyridin-5-

amine (3a)

3a was prepared by following the general procedure GP1 using

H,N
@EN\ 7 ’;/TIH (E)-2-(benzo[d]thiazol-2-yl)-3-phenylacrylonitrile 1a (62 mg, 0.25
® NO, mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg, 0.25

3a

mmol) in EtOH at reflux for 12 h, followed by filtration. Yellow

solid (92.0 mg, 95%) m.p.: 278.9-280.2 °C; 'H NMR (500 MHz,
DMSO-ds) § 9.16 (s, 1H), 8.25 (s, 2H), 7.62 (d, J = 7.9 Hz, 1H), 7.57 (d, J = 8.1 Hz, 1H),
7.36 (d, J= 7.3 Hz, 2H), 7.22 (t, J = 7.6 Hz, 1H), 7.13 (t, J= 7.5 Hz, 2H), 7.04 (t, J = 5.8
Hz, 2H), 5.05 (s, 1H), 4.27-4.06 (m, 2H), 4.01-3.80 (m, 2H); BC{'H} NMR (126 MHz,
DMSO-ds) & 169.00, 153.5, 151.5, 146.0, 144.5, 131.3, 128.8, 128.2, 126.9, 126.4, 122.7,
121.6, 119.7, 108.00, 84.3, 49.1, 45.1, 43.9, 43.1; HRMS (ESI/Q-TOF) m/z: [M+H]" Caled
for C20H1sN5028: 392.1176, Found: 392.1175.

S10



6-(Benzo|d]thiazol-2-yl)-8-nitro-7-(4-nitrophenyl)-1,2,3,7-tetrahydroimidazo[1,2-
a]pyridin-5-amine (3b)

HoN 3b was prepared by following the general procedure GP1 using
@[N\ 4 ’\}/wNH (E)-2-(benzo[d]thiazol-2-yl)-3-(4-nitrophenyl)acrylonitrile 1b (76
° NO, mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg,

0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

N Orange solid (104.8 mg, 96%) m.p.: 297.5-298.0 °C "TH NMR
(500 MHz, DMSO-ds ) 6 9.46 (s, 1H), 8.51 (s, 2H), 7.83 (d, /= 8.6 Hz, 2H), 7.67(d, J= 7.8
Hz, 1H), 7.41 (t, J= 7.6 Hz, 3H), 7.31 (t, J= 7.6 Hz, 1H), 7.12 (t, /= 7.5 Hz, 1H), 5.01 (s,
1H), 4.20-4.14 (m, 2H), 3.92-3.86(m, 2H); 1*C{'H} NMR (126 MHz, DMSO-ds) & 168.5,
153.5, 152.0, 151.4, 146.6, 146.2, 131.0, 130.0, 126.5, 123.5, 122.8, 121.6, 119.8, 106.9,

83.0,45.1,44.0, 43.2; HRMS (ESI/Q-TOF) m/z: [M+H]" Caled for C20H17N6O4S: 437.1027,
Found: 437.1027.

6-(Benzo|d]thiazol-2-yl)-7-(4-chlorophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-

a]pyridin-5-amine (3¢)

3¢ was prepared by following the general procedure GP1 using

HoN
@[N\ 74 ;/TH (E)-2-(benzo[d]thiazol-2-yl)-3-(4-chlorophenyl)acrylonitrile  1¢
S . o . g
NO, (74 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32
Cl
3c

mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

Yellow solid (88.3 mg, 83 %) m.p.: 301.7-302.5 °C; 'H NMR (500
MHz, DMSO-ds ) 6 9.48 (s, 1H), 8.53 (s, 2H), 7.82 (d, /= 7.8 Hz, 1H), 7.67 (d, /= 8.1 Hz,
1H), 7.39 (d, J = 8.4 Hz, 2H), 7.32 (t, J=7.6 Hz, 1H), 7.28 (d, /= 8.4 Hz, 2H), 7.13 (t, J
= 7.5 Hz, 1H), 4.99 (s, 1H), 4.28-4.06 (m, 2H), 4.01-3.79 (m, 2H); ¥C{'H} NMR (126
MHz, DMSO-ds) 6 168.1, 152.8, 150.7, 145.4, 142.7, 130.8, 130.5, 129.1, 127.5, 125.8,
122.1,120.9,119.1,106.9, 83.0, 44.4, 43.2, 42.0; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd
for C20H17**CINs02S: 426.0786, Found: 426.0785.

6-(Benzo|d]thiazol-2-yl)-8-nitro-7-(4-(trifluoromethyl)phenyl)-1,2,3,7 tetrahydroimi-
dazo[1,2-a]pyridin-5-amine (3d)

3d was prepared by following the general procedure GP1 using (£) 2-(benzo[d]thiazol-2-
yl)-3-(4-(trifluoromethyl)phenyl)acrylonitri -le 1d (82 mg, 0.25 mmol) and 2-(nitromethy-
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HoN lene)imidazolidine 2a (32 mg, 0.25 mmol) in EtOH at reflux for 12

@[N\ J N/T,H h, followed by filtration. Yellow solid (100 mg, 87%) m.p.: 321.1-

321.6; TH NMR (500 MHz, DMSO-ds) 8 9.51 (s, 1H), 8.56 (s, 2H),

7.81 (d, J=7.8 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 9.4

FaC Hz, 4H), 7.34-7.29 (m, 1H), 7.15-7.09 (m, 1H), 5.09 (s, 1H), 4.25—

4.13 (m, 2H), 3.97-3.85 (m, 2H); BC{!H} NMR (126 MHz,

DMSO-ds) 8 168.7, 153.5, 151.20 (d, Je_r = 432.2), 146.1, 131.1, 129.5, 127.8 (q, Je-r=

31.3 Hz), 126.3, 125.5, 125.0, 124.0, 122.6, 121.5, 119.7, 107.4, 83.5, 45.0, 44.0, 43.1;

HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C21H17F3Ns02S: 460.1050, Found: 460.1058,
1YF NMR (471 MHz, DMSO-ds) 8 —60.71 (s, 1F).

6-(Benzo|d]|thiazol-2-yl)-7-(4-bromophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo|1,2-

alpyridin-5-amine (3e)

HoN 3e was prepared by following the general procedure GP1 using
@[N\ 7 ;/WNH (E)-2-(benzo[d]thiazol-2-yl)-3-(4-bromophenyl)acrylonitrile ~ 1e
° - (85 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32

mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

B ge Yellow solid (94 mg, 80%) m.p.: 298.3-298.9; "TH NMR (500
MHz, DMSO-ds) 6 9.49 (s, 1H), 8.53 (s, 2H), 7.83-7.75 (m, 1H),
7.66 (d, J= 8.1 Hz, 1H), 7.42 (d, J = 1.8 Hz, 1H), 7.41-7.39 (m, 1H), 7.35 (d, J= 1.9 Hz,
1H), 7.34-7.32 (m, 1H), 7.30 (dd, J = 8.1, 1.0 Hz, 1H), 7.14-7.08 (m, 1H), 4.99 (s, 1H),
4.26-4.05 (m, 2H), 3.91 (ddd, J=25.3,15.1, 7.9 Hz, 2H); 3C{'H} NMR (126 MHz, DMSO-
ds) 0 168.7, 153.4, 151.3, 146.0, 143.7, 131.2, 131.0, 131.0, 126.4, 122.7, 121.5, 120.0,

119.7, 107.5, 83.6, 45.0, 43.8, 42.7; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for
Ca0H17°BrNs02S: 470.0281, Found: 470.0281.

6-(Benzo|d]thiazol-2-yl)-7-(4-fluorophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-
a]pyridin-5-amine (3f)

HoN 3f was prepared by following the general procedure GP1 using (E)-
@[N\ 7 j/jm 2-(benzo[d]thiazol-2-yl)-3-(4-fluorophenyl)acrylonitrile 1f (70
° NO, mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg,
0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.
F
3f

Orange solid (71.6 mg, 70%) m.p.: 272.8-274 °C; "TH NMR (500
MHz, DMSO-ds ) 6 9.46 (s, 1H), 8.51 (s, 2H), 7.82 (d, /= 7.8 Hz, 1H), 7.67 (d, J = 8.0 Hz,
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1H), 7.39 (dt, J = 34.1, 17.1 Hz, 2H), 7.32 (t, J = 7.6 Hz, 1H), 7.12 (t, J = 7.5 Hz, 1H), 7.04
(t, J= 8.7 Hz, 2H), 5.01 (s, 1H), 4.27-4.08 (m, 2H), 4.01-3.63 (m, 2H); *C{'H} NMR (126
MHz, DMSO-ds) 6 168.9, 161.3 (d, Jc—r = 242.3 Hz), 153.5, 151.4, 146.0, 140.5, 131.2,
130.5 (d, Je-r =7.7 Hz), 126.4, 122.7, 121.6, 119.8, 115.0, 114.8 (d, Jc-r=21.2 Hz), 107.8,
84.0,45.0,43.9,42.4,40.5,40.3, 40.1, 40.0, 39.9, 39.7; HRMS (ESI/Q-TOF) m/z: [M+H]"
Calcd for C20H17FN502S: 410.1082, Found: 410.1080; F NMR (471 MHz, DMSO-ds): &
~116.21 to —116.24 (m, 1F).

6-(benzo|d]thiazol-2-yl)-8-nitro-7-(p-tolyl)-1,2,3,7-tetrahydroimidazo[1,2-a|pyridin-5-
amine (3g)

HoN 3g was prepared by following the general procedure GP1 using (E)-
@[N\ 4 ,>/7QH 2-(benzo[d]thiazol-2-yl)-3-(p-tolyl)acrylonitrile 1h (69 mg, 0.25
° NO, mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg, 0.25 mmol)

in EtOH at reflux for 12 h, followed by filtration. Yellow solid (50.0

HC % mg, 49%) m.p.: 2361238 °C; 'H NMR (500 MHz, DMSO-ds) § 9.42

(s, 1H), 8.47 (s, 1H), 7.81 (d, J= 7.8 Hz, 1H), 7.66 (d, J= 8.1 Hz, 1H), 7.30 (dd, J=15.4, 7.8
Hz, 2H), 7.26 (s, 1H), 7.12 (t, J = 7.6 Hz, 1H), 7.02 (d, J = 7.9 Hz, 2H), 4.99 (s, 1H), 4.36 —
4.10 (m, 2H), 3.88 (s, 1H), 2.18 (s, 3H); *C NMR (126 MHz, DMSO-Ds) 169.07, 153.52,
151.50, 145.93, 141.48, 135.99, 131.37, 128.76, 128.70, 126.35, 122.63, 121.56, 119.73,

108.14, 84.41, 45.09, 43.86, 42.72, 40.54, 40.37, 40.20, 40.03, 39.87, 39.70, 39.53, 21.13;
HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C21H20N502S: 406.1332, Found: 406.1333.

6-(benzo|d]thiazol-2-yl)-7-(4-methoxyphenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-
alpyridin-5-amine (3h)

3h was prepared by following the general procedure GP1 using (Z)-
@EN\ e J N/\II\JH 2-(benzo[d]thiazol-2-yl)-3-(4-methoxyphenyl)acrylonitrile 1i (73
S % mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg,
g{; 2 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration. Yellow

Med  3h solid (60.4 mg, 56%) m.p.: 255-255.9 °C; 'TH NMR (500 MHz,
DMSO-ds) 69.41 (s, 1H), 8.45 (s, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.66

(d, J=8.1Hz, 1H), 7.32 (d, J =7.3 Hz, 1H), 7.28 (d, J = 8.7 Hz, 2H), 7.12 (t, ] = 7.6 Hz, 1H),
6.77 (d, J = 8.7 Hz, 2H), 4.96 (s, 1H), 4.33 — 4.06 (m, 1H), 3.88 (d, J = 10.2 Hz, 1H), 3.65 (s,

4H);3C NMR (126 MHz, DMSO-Ds) 4 169.0, 158.3, 153.5, 151.4, 145.9, 136.5, 131.4, 129.8,
126.4, 122.6, 121.6, 119.7, 113.6, 108.2, 84.5, 55.5, 45.1, 43.8, 42.3, 40.5, 40.4, 40.2, 40.0,
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39.9,39.7,39.5; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C21H20N503S: 422.1281, Found:
422.1282.

6-(Benzo|d]thiazol-2-yl)-7-(4-(tert-butyl)phenyl)-8-nitro-1,2,3,7-tetrahydroimidazo-
[1,2-a]pyridin-5-amine (3i)

3i was prepared by following the general procedure GP1 using (£)-
2-(benzo[d]thiazol-2-yl)-3-(4-(tert-butyl)phenyl)acrylonitrile 1g
(79 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32
mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.
Yellow solid (76.0 mg, 68%) m.p.: 288.2-289.0 °C; "TH NMR (500
MHz, DMSO-ds) 6 9.44 (s, 1H), 8.44 (d, J=25.1 Hz, 2H), 7.83 (d,
J=17.7Hz, 1H), 7.66 (d, J = 7.7 Hz, 1H), 7.36-7.27 (m, 3H), 7.23 (d, J = 7.9 Hz, 2H),
7.16-7.06 (m, 1H), 4.97 (s, 1H), 4.27-4.04 (m, 2H), 4.04-3.79 (m, 2H), 1.19 (s, 9H);
BC{'H} NMR (126 MHz, DMSO-ds) & 169.0, 153.6, 151.6, 149.1, 146.0, 141.5, 131.3,
128.3, 126.4, 125.0, 122.7, 121.7, 119.7, 108.1, 84.3, 45.0, 43.9, 42.6, 34.5, 31.6; HRMS
(ESI/Q-TOF) m/z: [M+H]" Calcd for C24H26N50:S: 448.1802, Found: 448.1782.

6-(Benzo|d]thiazol-2-yl)-7-(2-chlorophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-
a]pyridin-5-amine (3j)

HoN 3j was prepared by following the general procedure GP1 using (£)-
@[N\ 4 ;/TH 2-(benzo[d]thiazol-2-yl)-3-(2-chlorophenyl)acrylonitrile 1j (74
° NO, mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg,

z é\ “ 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

i Orange solid (72.2 mg, 68%) m.p.: 299.9-301.4; 'H NMR (500

MHz, DMSO-ds ) 6 9.46 (s, 1H), 8.57 (s, 2H), 7.79 (d, J= 7.8 Hz, 1H), 7.61 (d, J= 8.0 Hz,
1H), 7.50 (d, J=17.2 Hz, 1H), 7.27 (t, J= 7.6 Hz, 1H), 7.20 (dd, J = 17.6, 7.8 Hz, 2H), 7.08
(dd, J=14.1, 6.8 Hz, 2H), 5.24 (s, 1H), 4.16 (dd, J=15.9, 8.1 Hz, 2H ), 3.87 (t, /= 8.2 Hz,
2H); BC{'H} NMR (126 MHz, DMSO-ds) 5 168.4, 162.1, 152.8, 145.9, 140.6, 133.8, 133.2,

131.4, 130.3, 128.6, 126.8, 126.4, 122.7, 121.5, 119.7, 106.5, 82.9, 44.3, 43.2, 41.6; HRMS
(ESI/Q-TOF) m/z: [M+H]" Calcd for C20H17CINs0:2S: 426.0786, Found: 426.0787.
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6-(Benzo|d]thiazol-2-yl)-7-(2-bromophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-
alpyridin-5-amine (3Kk)

3k was prepared by following the general procedure GP1 using

HoN
@[N\ 7 ';/TH (E)-2-(benzo[d]thiazol-2-yl)-3-(2-bromophenyl)acrylonitrile 1k
S . . . g
NO, (85 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32
Br
3k

mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

Yellow solid (74 mg, 63%) m.p.: 292.6-293.1; '"H NMR (500
MHz, DMSO-ds ) 6 9.51 (s, 1H), 8.64 (s, 2H), 7.81 (d, /= 7.7 Hz, 1H), 7.65 (d, J = 8.0 Hz,
1H), 7.57 (dd, J=7.8, 1.4 Hz, 1H), 7.43 (dd, J= 7.9, 1.0 Hz, 1H), 7.34-7.29 (m, 1H), 7.31—
7.22 (m, 1H), 7.18-7.08 (m, 1H), 7.04 (td, J = 7.8, 1.6 Hz, 1H), 5.25 (s, 1H), 4.22 (td, J =
8.9, 3.0 Hz, 2H), 3.90 (t, J = 8.9 Hz, 2H); ¥C{'H} NMR (126 MHz, DMSO-ds) 5 168.4,
152.5, 151.0, 146.0, 141.4, 134.0, 133.2, 131.4, 128.3, 126.6, 125.9, 122.8, 122.1, 120.9,
119.1, 106.0, 82.4, 44.3, 43.7, 43.2; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for
C20H17°BrNs02S: 470.0281, Found: 470.0284.

6-(Benzo[d]thiazol-2-yl)-7-(3-bromophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-
alpyridin-5-amine (31)

31 was prepared by following the general procedure GP1 using (E)-

H,N
@[N\ / ’\}/TIH 2-(benzo[d]thiazol-2-yl)-3-(3-bromophenyl)acrylonitrile 11 (85
® NO, mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32 mg,

3l Br

0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

Yellow solid (129 mg, 96 %) m.p.: 280.5-282.3 °C; '"H NMR (500
MHz, DMSO-ds ) § 9.50 (s, 1H), 8.54 (s, 2H), 7.83 (d, J= 3.3 Hz, 1H), 7.67 (d, J= 8.0 Hz,
1H), 7.52 (s, 1H), 7.39 (d, J= 7.2 Hz, 1H), 7.32 (t, J= 7.6 Hz, 2H), 7.20 (t, J = 7.7 Hz, 1H),
7.12 (t, J= 6.5 Hz, 1H), 5.01 (s, 1H), 4.31-4.16 (m, 1H), 4.14 (dd, J = 19.0, 9.4 Hz, 1H),
3.90 (dd, J = 19.6, 9.8 Hz, 2H); 3C{'H} NMR (126 MHz, DMSO-ds) § 168.2, 153.0, 150.9,
146.5, 145.6, 130.7, 130.6, 130.0, 129.9, 127.3, 125.9, 122.7, 121.2, 121.1, 119.2, 106.8,
82.8, 44.5, 43.3, 42.4; HRMS (ESI/Q-TOF) m/z: [M+H]" Caled for Ca20Hi7°BrNsO:S:
470.0281, Found: 470.0279.

6-(Benzo|d]thiazol-2-yl)-7-(3-fluorophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo|[1,2-
alpyridin-5-amine (3m)

3m was prepared by following the general procedure GP1 using (E£)-2-(benzo[d]thiazol-2-
yl)-3-(3-fluorophenyl)acrylonitrile Im (70 mg, 0.25 mmol) and 2-(nitromethylene)-
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HoN imidazolidine 2a (32 mg, 0.25 mmol) in EtOH at reflux for 12 h,
@[N\ % N/TH followed by filtration. Yellow solid (81.82 mg, 80 %) m.p.: 321.4-
321.9; '"H NMR (500 MHz, DMSO-ds ) 8 9.43 (s, 1H), 8.48 (s,
2H), 7.80 (d, J = 7.8 Hz, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.33 (t, J =
am F 7.6 Hz, 1H), 7.29-7.20 (m, 2H), 7.13 (dd, J = 8.7, 5.6 Hz, 2H),
7.00-6.92 (m, 1H), 5.00 (s, 1H), 4.19-07 (m, 2H), 3.89-3.82 (m, 2H); *C{'H} NMR (126
MHz, DMSO-ds) 6 168.8, 161.3, 153.5, 151.4, 147.3, 147.2, 146.1 (d, Jc-r = 242.9 Hz),
131.2,130.0 (d, Jc-r = 7.9 Hz), 126.4, 124.8, 124.8, 122.7, 121.6, 119.8, 115.4, 115.3, 113.9
(d, Jer=21.1 Hz), 113.7, 107.4, 83.5, 45.0, 43.9, 42.9; HRMS (ESI/Q-TOF) m/z: [M+H]*
Caled for C20H17FN502S: 410.1082, Found: 410.1085; ’F NMR (471 MHz, DMSO-ds): &
~113.86 to ~113.91 (m, 1F).

6-(Benzo|d]thiazol-2-yl)-7-(3-chlorophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-

alpyridin-5-amine (3n)

HoN 3n was prepared by following the general procedure GP1 using
C[Ng?"/gjm (E)-2-(benzo[d]thiazol-2-yl)-3-(3-chlorophenyl)acrylonitrile  1n
° NO, (74 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32

mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

an Orange solid (71.6 mg, 70%) m.p.: 253.7-254.6 °C; '"H NMR (500

MHz, DMSO-ds ) 6 9.49 (s, 1H), 8.54 (s, 1H), 7.85 (d, J 7.0 Hz, 1H), 7.68 (d, J= 7.2 Hz,
1H), 7.37 (s, 1H), 7.34 (d, J= 6.7 Hz, 2H), 7.27 (t,J= 6.3 Hz, 1H), 7.20 (d, /= 7.0 Hz, 1H),
7.14 (s, 1H), 5.02 (s, 1H), 4.22 (s, 1H), 4.14 (d, /= 9.3 Hz, 1H), 3.90 (dd, J=23.0, 11.8 Hz,
2H); BC{'H} NMR (126 MHz, DMSO-ds) 5 168.2, 153.0, 150.8, 146.7, 146.2, 132.8, 131.2,

130.1, 128.4, 127.4, 127.0, 126.4, 122.7, 121.6, 119.8, 106.8, 82.8, 44.6, 43.4, 42.5; HRMS
(ESI/Q-TOF) m/z: [M+H]" Caled for C20H17CINsO2S: 426.0786, Found: 426.0785.

6-(Benzo[d]thiazol-2-yl)-7-(3-methoxyphenyl)-8-nitro-1,2,3,7-tetrahydroimidazo|[1,2-
a]pyridin-5-amine (30)

30 was prepared by following the general procedure GP1 using

H,N
@[N\ 7 ';/7”4 (E)-2-(benzo[d]thiazol-2-yl)-3-(3-methoxyphenyl)acrylonitrile 10
S . .. . g
NO, (73 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a (32
30 OMe

mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration.

Yellow solid (68.4 mg, 65%) m.p.: 255-255.9 °C; '"H NMR (500
MHz, DMSO-ds ) 6 9.45 (s, 1H), 8.49 (s, 2H), 7.83 (d, J= 7.8 Hz, 1H), 7.67 (d, J= 8.0 Hz,
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1H), 7.32 (t,J=17.6 Hz, 1H), 7.13 (q, J = 8.0 Hz, 2H), 6.94 (d, /= 7.6 Hz, 1H), 6.90 (s, 11),
6.78-6.64 (m, 1H), 5.01 (s, 1H), 4.26-4.05 (m, 2H), 4.00-3.76 (m, 2H), 3.68 (s, 3H);
BC{'H} NMR (126 MHz, DMSO-ds) § 169.0, 159.2, 153.5, 151.5, 146.0, 145.9, 131.3,
129.3, 126.4, 122.6, 121.6, 120.9, 119.7, 115.6, 111.2, 107.8, 84.0, 55.4, 45.0, 43.8, 43.0;
HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C21H20N503S: 422.1281, Found: 422.1288.

6-(Benzo|d]thiazol-2-yl)-7-(2,4-dichlorophenyl)-8-nitro-1,2,3,7-tetrahydroimidazo[1,2-
alpyridin-5-amine (3p)

HoN 3p was prepared by following the general procedure GP1 using
CEN\; é/ '}\;7\1 H (E)-2-(benzo[d]thiazol-2-yl)-3-(2,4-dichlorophenyl)acrylonitrile
° NO, 1p (82 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a

“ (32 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by

“ 3 filtration. Yellow solid (81.7 mg, 71%) m.p.: 224.6-225.1 °C; 'H
NMR (500 MHz, DMSO-ds ) 8 9.56 (s, 1H), 8.68 (s, 2H), 7.88 (d, /= 7.8 Hz, 1H), 7.71 (d,
J=17.9 Hz, 1H), 7.59 (d, /= 8.3 Hz, 1H), 7.44 (s, 1H), 7.37 (t, /= 8.0 Hz, 2H), 7.18 (t, J =
7.3 Hz, 1H), 5.31 (s, 1H), 4.25 (dd, J = 15.3, 7.9 Hz, 2H), 4.01-3.88 (m, 2H); 3C{'H} NMR
(126 MHz, DMSO-ds) 6 168.6, 153.1, 151.4, 146.4, 139.6, 134.9, 134.1, 132.1, 131.2, 129.4,

126.9, 126.3, 122.6, 121.5, 119.6, 106.1, 82.3, 44.9, 43.7, 41.8; HRMS (ESI/Q-TOF) m/z:
[M+H]" Calcd for C20H16C12N502S: 460.0396, Found: 460.0404.

6-(4-Chlorobenzo|d]thiazol-2-yl)-8-nitro-7-phenyl-1,2,3,7-tetrahydroimidazo|1,2-
a]pyridin-5-amine (3q)

3q was prepared by following the general procedure GP1 using

H,N
Cl\@EN\ / j/TH (E)-2-(5-chlorobenzo[d]thiazol-2-yl)-3-phenylacrylonitrile 1q
S

NO, (74 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a

(32 mg, 0.25 mmol) in EtOH at reflux for 12 h,, followed by
2 filtration. Orange solid (93.6 mg, 88 %) m.p.: 285.8—286.2 °C;
'TH NMR (500 MHz, DMSO-ds) & 9.48 (s, 1H), 8.59 (s, 2H), 7.82 (d, J= 8.3 Hz, 1H), 7.71
(s, 1H), 7.36 (d, /= 7.1 Hz, 2H), 7.22 (t, J = 7.0 Hz, 2H), 7.13 (d, J = 7.4 Hz, 2H), 4.96 (s,
1H), 4.16 (dt, J = 18.6, 7.3 Hz, 2H), 3.98-3.78 (m, 2H); C{'H} NMR (126 MHz, DMSO-
ds) 6 170.2, 154.2, 150.8, 146.3, 143.7, 130.5, 130.3, 129.5, 129.3, 128.3, 127.7, 126.5,
122.3,121.7,118.4,107.4, 83.9, 44.6, 43.4, 42.5; HRMS (ESI/Q-TOF) m/z, [M+Na]* Calcd
for C20H17*°CINsO2SNa: 448.0605 Found: 448.0617.
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6-(Benzo[d]thiazol-2-yl)-8-nitro-7-(pyridin-2-yl)-1,2,3,7-tetrahydroimidazo[1,2-

a]pyridin-5-amine (3r)

3r was prepared by following the general procedure GP1 using
(E)-2-(benzo[d]thiazol-2-yl)-3-(pyridin-2-yl)acrylonitrile ~ 1r
(65 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a
(32 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (92.9 mg, 97%) m.p.: 292.6-293.4 °C;
TH NMR (500 MHz, DMSO-ds ) 6 9.49 (s, 1H), 8.47 (s, 2H), 8.39 (d, J = 4.4 Hz, 1H), 7.83
(d, J=17.8 Hz, 1H), 7.65 (ddd, /= 8.0, 6.7, 2.7 Hz, 2H), 7.51 (d, /= 7.7 Hz, 1H), 7.31 (t, J
=7.6 Hz, 1H), 7.12 (t, J= 6.8 Hz, 2H), 5.11 (s, 1H), 4.28-4.07 (m, 2H), 3.98-3.78 (m, 2H);
BC{'H} NMR (126 MHz, DMSO-ds) & 168.8, 162.0, 153.6, 152.0, 149.8, 146.5, 135.8,
131.1, 126.4, 124.5, 122.5, 122.3, 121.5, 119.6, 107.1, 83.7, 45.5, 45.0, 43.8; HRMS
(ESI/Q-TOF) m/z, [M+H]" Calcd for C1oH17N6O2S: 393.1128, Found: 393.1127.

6-(Benzo|d]|thiazol-2-yl)-8-nitro-7-(pyridin-4-yl)-1,2,3,7-tetrahydroimidazo[1,2-
a|pyridin-5-amine (3s)

3s was prepared by following the general procedure GP1 using
(E)-2-(benzo[d]thiazol-2-yl)-3-(pyridin-4-yl)acrylonitrile ~ 1s
(65 mg, 0.25 mmol) and 2-(nitromethylene)imidazolidine 2a
(32 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (120.0 mg, 80%) m.p.: 278.1-279.2 °C
"H NMR (500 MHz, DMSO-ds ) 6 9.48 (s, 1H), 8.53 (s, 1H), 8.38 (dd, J=4.5, 1.5 Hz, 2H),
7.79 (d, J=7.5 Hz, 1H), 7.63 (d, J= 8.0 Hz, 1H), 7.33 (dd, /= 4.5, 1.5 Hz, 2H), 7.3-7.26
(m, 1H), 7.15-6.99 (m, 1H), 4.97 (s, 1H), 4.24-4.02 (m, 2H), 3.94-3.75 (m, 2H); BC{'H}
NMR (126 MHz, DMSO-ds) 6 168.0, 153.0, 152.2, 151.0, 149.1, 146.0, 130.5, 126.0, 123.4,
122.2, 121.7, 119.2, 106.1, 82.2, 79.2, 44.6, 43.4, 42.2; HRMS (ESI/Q-TOF) m/z [M+H]"
Calcd for Ci9H17N6O2S: 393.1128, Found: 393.1140

7-(Benzo[d]thiazol-2-yl)-9-nitro-8-phenyl-1,3,4,8-tetrahydro-2 H-pyrido[1,2-

a]pyrimidin-6-amine (4a)

4a was prepared by following the general procedure GP1 using (E)-2-(benzo[d]thiazol-2-
yl)-3-phenylacrylonitrile 1a (62 mg, 0.25 mmol) and 2-(nitromethylene)hexahydropyrimi-
dine 2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by filtration. Orange solid
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HN (98.0 mg, 95 %) m.p.: 236-238 °C; "TH NMR (500 MHz, DMSO-

@EN\ 7 nH | de) 0 11.39 (d, J=4.2 Hz, 1H), 8.44 (s, 2H), 7.82 (d, /= 7.8 Hz,

NO, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.33 (d, J = 7.6 Hz, 2H), 7.30 (d, J

=7.7Hz, 1H), 7.19 (t,J=7.5 Hz, 2H), 7.14-7.06 (m, 2H), 5.15 (s,

1H), 3.97 (d, J= 8.1 Hz, 1H), 3.86 (td, /= 11.7, 3.9 Hz, 1H), 3.59

(d, J = 11.1 Hz, 1H), 3.34 (s, 1H), 2.26-2.13 (m, 1H), 1.87 (dd, J = 16.8, 7.6 Hz, 1H);,

BC{'H} NMR (126 MHz, DMSO-ds) 8 169.2, 153.5, 150.1, 146.9, 143.7, 131.4, 128.4,

128.2, 127.0, 126.5, 123.0, 121.7, 120.1, 110.0, 85.4, 43.4, 41.7, 38.8, 20.3; HRMS (ESI/Q-
TOF) m/z: [M+H]" Calcd for C21H20N502S: 406.1332, Found: 406.1336.

4a

7-(Benzo[d]thiazol-2-yl)-8-(4-fluorophenyl)-9-nitro-1,3,4,8-tetrahydro-2 H-pyrido[1,2-
alpyrimidin-6-amine (4b)

4b was prepared by following the general procedure GP1 using (E)-2-(benzo[d]thiazol-2-
yl)-3-(4-fluorophenyl)acrylonitrile 1f (70 mg, 0.25 mmol) and 2-(nitromethylene)hexa-

HN hydropyrimidine 2b (35 mg, 0.25 mmol) in EtOH at reflux for 12

@[N\ 4 j/_NZ h followed by filtration. Yellow solid (63.5 mg, 60%) m.p.:

) NO, 225.5-226.1 °C; 'TH NMR (500 MHz, DMSO-ds ) 6 11.42 (s, 1H),

8.50 (s, 2H), 7.86 (d,J=7.8 Hz, 1H), 7.71 (d, /= 8.1 Hz, 1H), 7.39

4 (dd, J = 8.6, 5.6 Hz, 2H), 7.35 (t, J= 7.8 Hz, 1H), 7.17 (t, J= 7.6

Hz, 1H), 7.05 (t, J = 8.8 Hz, 2H), 5.17 (s, 1H), 4.02 (d, J = 11.8 Hz, 1H), 3.89 (td, /= 11.8,

4.1 Hz, 1H), 3.69-3.54 (m, 1H), 3.49-3.38 (m, 1H), 2.24 (dd, J = 10.5, 3.1 Hz, 1H), 2.01-

1.80 (m, 1H); BC{'H} NMR (126 MHz, DMSO-ds) § 169.1, 161.4 (d, Jcr = 242.4 Hz),

153.5, 150.0, 146.9, 139.8, 131.4, 130.10 (d, Jcr = 7.9 Hz), 126.6, 123.1, 121.7, 120.1,

115.13 (d, Jcr =21.1 Hz), 109.9, 85.1, 43.5, 20.3; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd

for C21H19FN5s0:2S: 424.1238, Found: 424.1237; YF NMR (471 MHz, DMSO-ds): 6 —111.21
to —111.27 (m, 1F).

7-(Benzo|d]thiazol-2-yl)-9-nitro-8-(4-nitrophenyl)-1,3,4,8-tetrahydro-2 H-pyrido[1,2-

a]lpyrimidin-6-amine (4¢)

4c was prepared by following the general procedure GP1 using

HoN
@[N\ / ';/_,\}4 (E)-2-(benzo[d]thiazol-2-yl)-3-(4-nitrophenyl)acrylonitrile 1b (76
° NO, mg, 0.25 mmol) and 2-(nitromethylene)hexahydropyrimidine 2b

(35 mg, 0.25 mmol) in EtOH at reflux for 12 h followed by

oM 4c filtration. Orange solid (101.0 mg, 90%) m.p.: 237.2-238 °C; 'H
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NMR (500 MHz, DMSO-ds ) 6 11.32 (d, J = 4.4 Hz, 1H), 8.57 (s, 2H), 8.12 (s, 1H), 7.99
(dd, J=8.1, 1.6 Hz, 1H), 7.84 (d, J= 7.9 Hz, 1H), 7.75 (d, J= 7.7 Hz, 1H), 7.68 (d, J= 8.1
Hz, 1H), 7.51 (t, J= 8.0 Hz, 1H), 7.32 (t, J= 7.6 Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 5.24 (s,
1H), 3.99 (d, J = 12.1 Hz, 1H), 3.88 (td, /= 11.7, 4.0 Hz, 1H), 3.61 (d, J = 11.6 Hz, 1H),
3.49-3.33 (m, 1H), 2.23 (d, J=13.6 Hz, 1H), 2.04-1.79 (m, 1H); *C{'H} NMR (126 MHz,
DMSO-ds) & 168.7, 153.0, 149.5, 147.3, 146.7, 145.1, 134.1, 130.7, 129.8, 126.1, 122.7,
122.2, 121.8, 121.4, 120.2, 119.7, 83.6, 43.1, 41.2, 38.4, 19.7; HRMS (ESI/Q-TOF) m/z,
[M+H]" Caled for C21H19N6O4S: 451.1183, Found: 451.1187.

7-(Benzo[d]thiazol-2-yl)-8-(3-fluorophenyl)-9-nitro-1,3,4,8-tetrahydro-2 H-pyrido[1,2-
alpyrimidin-6-amine (4d)

4d was prepared by following the general procedure GP1 using (E)-2-(benzo|[d]thiazol-2-
yl)-3-(3-fluorophenyl)acrylonitrile 1m (70 mg, 0.25 mmol) and 2-(nitromethylene)hexa-
hydropyrimidine 2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h followed by filtration.
Yellow solid (90.0 mg, 85 %) m.p.: 228.9-229.4; 'H NMR (500

H,N
N N >
@[ S )| MHz, DMSO-ds ) 8 11.40 (d, J = 4.6 Hz, 1H), 8.53 (s, 2H), 7.87
S
no, | (d,J=7.8Hz 1H), 7.71 (d, J = 8.1 Hz, 1H), 7.35 (t, J= 7.6 Hz,
4d F

1H), 7.30-7.25 (m, 1H), 7.18 (dd, J= 16.3, 8.1 Hz, 2H), 7.11 (d, J
=10.0 Hz, 1H), 6.98 (td, J= 8.5, 2.5 Hz, 1H), 5.22 (s, 1H), 4.16—
3.96 (m, 1H), 3.88 (td, J=11.8, 4.1 Hz, 1H), 3.69-3.56 (m, 1H), 3.43 (s), 2.23 (dd, J= 10.3,
3.3 Hz, 1H), 1.93 (dd, J = 9.2, 4.3 Hz, 1H); 3C{'H} NMR (126 MHz, DMSO-ds) 5 169.1,
163.3 (d, Jor = 243.7 Hz), 153.5, 150.0, 147.0, 147.0 (d, Jor = 6.1 Hz), 131.4, 130.6 (d,
Jor =8.5Hz), 126.5, 124.2, 123.3, 121.8, 120.1, 114.9 (d, Jer = 21.3 Hz), 114.1, 109.5,
84.6, 43.5, 41.6, 38.9, 20.3; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C21HisFNsO:S:
424.1238, Found: 424.1241; F NMR (471 MHz, DMSO-ds): & —113.55 (dd, 1F).

7-(Benzo[d]thiazol-2-yl)-8-(3-bromophenyl)-9-nitro-1,3,4,8-tetrahydro-2 H-pyrido|[1,2-

a]pyrimidin-6-amine (4e¢)

HoN /_> 4e was prepared by following the general procedure GP1 using
@[N\ 4 lj NH | (B)-2-(benzo[d]thiazol-2-yl)-3-(3-bromophenyl)acrylonitrile 11
° NO, (85 mg, 0.25 mmol) and 2-(nitromethylene)hexahydropyrimidine
2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by

de Br

filtration. Yellow solid (91.1 mg, 76%) m.p.: 235.1-235.9 °C; 'H
NMR (500 MHz, DMSO-ds ) 6 11.38 (d, /J=4.4 Hz, 1H), 8.54 (s, 2H), 7.89 (d, /= 7.8 Hz,
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1H), 7.72 (d, J = 8.1 Hz, 1H), 7.51 (s, 1H), 7.36 (t, J = 7.4 Hz, 2H), 7.31 (d, J = 7.8 Hz,
1H), 7.19 (dt, J = 11.2, 7.7 Hz, 2H), 5.17 (s, 1H), 4.02 (d, J = 11.7 Hz, 1H), 3.89 (td, J =
11.8, 4.0 Hz, 1H), 3.69-3.55 (m, 1H), 3.40 (dd, J = 17.6, 6.9 Hz, 1H), 2.34-2.15 (m, 1H),
2.03-1.83 (m, 1H). BC{'H} NMR (126 MHz, DMSO-ds) 8 168.9, 153.5, 150.0, 147.0,
146.3, 131.3, 131.1, 131.1, 130.1, 127.0, 126.6, 123.2, 121.9, 121.6, 120.2, 109.4, 84.4,
43.5, 41.6, 38.9, 20.3; HRMS (ESI/Q-TOF) m/z: [M+H]" Caled for C21H19™BrNsO:S:
484.0437, Found: 484.0449.

7-(Benzo[d]thiazol-2-yl)-9-nitro-8-(3-nitrophenyl)-1,3,4,8-tetrahydro-2 H-pyrido|[1,2-

alpyrimidin-6-amine (4f)

4f was prepared by following the general procedure GP1 using (E)-2-(benzo[d]thiazol-2-

HoN yl)-3-(3-nitrophenyl)acrylonitrile 1p (76 mg, 0.25 mmol) and 2-
@[N\ 4 N/—,\Z (nitromethylene)hexahydropyrimidine 2b (35 mg, 0.25 mmol) in
° EtOH at reflux for 12 h, followed by filtration. Yellow solid, 96.1
mg, 86%, m.p.: 257.2-258 °C; '"H NMR (500 MHz, DMSO-ds ) &
11.38 (d, J = 4.3 Hz, 1H), 8.60 (s, 2H), 8.17 (s, 1H), 8.03 (d, J =
8.1 Hz, 1H), 7.87 (d, J=7.9 Hz, 1H), 7.79 (d, J= 7.7 Hz, 1H), 7.71 (d, J= 8.1 Hz, 1H), 7.54
(t,J=79Hz, 1H), 7.35 (t,J= 7.6 Hz, 1H), 7.17 (t, J= 7.5 Hz, 1H), 5.29 (s, 1H), 4.03 (d, J
=11.4 Hz, 1H), 3.92 (td, /= 11.7, 3.8 Hz, 1H), 3.65 (d, /= 10.5 Hz, 1H), 3.43 (t, J=10.8
Hz, 1H), 2.27 (d, J = 13.5 Hz, 1H), 1.96 (d, J = 13.1 Hz, 1H); BC{'H} NMR (126 MHz,
DMSO-ds) & 168.2, 153.0, 150.1, 146.5, 145.7, 130.8, 130.7, 130.0, 129.4, 127.3, 126.0,
122.2, 121.2, 121.0, 119.3, 106.8, 82.9, 59.8, 44.6, 43.4, 42.5, 20.8, 14.1; HRMS (ESI/Q-
TOF) m/z: [M+H]" Calcd for : C21H19N6O4S 451.1183, Found: 451.1187.

7-(Benzo|d]thiazol-2-yl)-8-(2,4-dichlorophenyl)-9-nitro-1,3,4,8-tetrahydro-2 H-
pyrido[1,2-a]pyrimidin-6-amine (4g)

4g was prepared by following the general procedure GP1 using

H,N —
@[N\ 7 '> NH (E)-2-(benzo[d]thiazol-2-yl)-3-(2,4-dichlorophenyl)acrylonitrile
° NO, 1q (82 mg, 0.25 mmol) and 2-(nitromethylene)hexahydropyrimi-
Cl
Cl 4g

dine 2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h followed

by filtration. Yellow solid (101.0 mg, 85%) m.p.: 206.3-207.1 °C;
TH NMR (500 MHz, DMSO-ds ) & 11.57 (d, J = 4.0 Hz), 8.65 (s), 7.87 (d, J= 7.8 Hz), 7.70
(d, J=8.1 Hz), 7.57 (d, J = 8.4 Hz), 7.41 (d, J= 1.6 Hz), 7.34 (dd, J = 18.0, 8.1 Hz), 7.17
(t, J=7.5 Hz), 5.35 (s), 4.04 (d, /= 11.3 Hz), 3.90 (td, J = 11.6, 3.9 Hz), 3.68 (d, /= 10.4
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Hz), 3.42 (d,J=11.1 Hz), 2.26 (d, J= 13.2 Hz), 1.93 (d, J = 12.6 Hz); 3C{'H} NMR (126
MHz, DMSO-ds) 6 169.0, 153.0, 150.2, 147.6, 139.0, 135.3, 133.7, 132.3, 131.4, 129.7,
127.0, 126.6, 123.2, 121.7, 120.0, 108.1, 83.1, 43.7, 41.3, 38.7, 20.3; HRMS (ESI/Q-TOF)
m/z, [M+H]* Caled for C21H17CLaNsO2S: 474.0553, Found: 474.0561.

7-(5-Chlorobenzo[d]thiazol-2-yl)-9-nitro-8-phenyl-1,3,4,8-tetrahydro-2 H-pyrido[1,2-
alpyrimidin-6-amine (4h)

4h was prepared by following the general procedure GP1 using (E)-2-(5-
chlorobenzo[d]thiazol-2-yl)-3-phenylacrylonitrile 1r (74 mg, 0.25 mmol) and 2-
(nitromethylene)hexahydropyrimidine 2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h
followed by filtration. Orange solid (93.6 mg, 88 %) m.p.: 256258 °C; "TH NMR (500 MHz,
H,N DMSO-ds) 6 11.42 (s, 1H), 8.57 (s, 2H), 7.86 (d, J = 8.4 Hz,
C'j@[“\ J “}ﬁNZ 1H), 7.75 (s, 1H), 7.34 (d, J = 7.4 Hz, 2H), 7.22 (t, J = 7.4 Hz,
S
NO, 2H), 7.19-7.11 (m, 2H), 5.14 (s, 1H), 4.01 (d, /= 10.6 Hz, 1H),
3.89 (dd, J=11.6, 8.2 Hz, 1H), 3.64 (d, /= 10.7 Hz, 1H), 3.41
(t,J=11.2 Hz, 1H), 2.24 (d,J=13.4 Hz, 1H), 1.93 (d,/=12.2
Hz, 1H); BC{'H} NMR (126 MHz, DMSO-ds) )  171.0, 154.6, 150.0, 147.6, 143.5, 131.2,
130.1, 128.5, 128.2, 127.1, 123.0, 122.7, 119.3, 109.9, 85.4, 43.5, 41.7, 40.2, 40.0, 39.8,
38.8, 20.3; HRMS (ESI/Q-TOF) m/z, [M+H]" Caled for C21H19CIN502S: 440.0943 Found:
440.0957.

4h

7-(Benzo|d]thiazol-2-yl)-9-nitro-8-(pyridin-2-yl)-1,3,4,8-tetrahydro-2 H-pyrido[1,2-

alpyrimidin-6-amine (4i)

4i was prepared by following the general procedure GP1 using
(E)-2-(benzo[d]thiazol-2-yl)-3-(pyridin-2-yl)acrylonitrile 1s (6
5 mg, 0.25 mmol) and 2-(nitromethylene)hexahydropyrimidine
2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Orange solid (100 mg, 98%) m.p.: 243.8-244.7 °C,
TH NMR (500 MHz, DMSO-ds ) 8 11.46 (d, J = 4.3 Hz, 1H), 8.45 (s, 2H), 8.39 (d, J = 4.2
Hz, 1H), 7.87 (d, J= 7.9 Hz, 1H), 7.68 (d, J = 8.1 Hz, 1H), 7.64 (dd, J= 7.6, 1.5 Hz, 1H),
7.45 (d, J= 7.8 Hz, 1H), 7.34 (t, J= 7.6 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 7.16-7.11 (m,
1H), 5.26 (s, 1H), 3.90 (dd, /=9.4, 3.9 Hz, 2H), 3.64 (d, /= 3.9 Hz, 1H), 3.42 (s, 1H), 2.23
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(dd, J=10.2, 3.4 Hz, 1H), 2.09-1.66 (m, 1H); BC{'H} NMR (126 MHz, DMSO) & 169.2,
161.8, 153.6, 151.0, 150.0, 147.3, 136.3, 131.3, 126.6, 123.5, 123.1, 122.5, 121.7, 120.0,
109.3, 84.8, 44.4, 43.5, 20.4; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C20H1sNs0-S:
407.1285, Found : 407.1282.

7-(benzo|d]thiazol-2-yl)-9-nitro-8-(pyridin-4-yl)-1,3,4,8-tetrahydro-2 H-pyrido|[1,2-

a|pyrimidin-6-amine 4j

4j was prepared by following the general procedure GP1 using
(E)-2-(benzo[d]|thiazol-2-yl)-3-(pyridin-4-yl)acrylonitrile 1t (6
5 mg, 0.25 mmol) and 2-(nitromethylene)hexahydropyrimidine
2b (35 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (80.6 mg, 80%) m.p.: 250.7-251.4 °C 'H
NMR (500 MHz, DMSO-ds) 6 11.38 (s, 1H), 8.58 (s, 1H), 8.43 (d, J= 5.5 Hz, 2H), 7.86 (d,
J=s7.8 Hz, 1H), 7.71 (d, J= 8.1 Hz, 1H), 7.35 (t, J = 6.6 Hz, 3H), 7.17 (t,J = 7.5 Hz, 1H),
5.18 (s, 1H), 4.03 (d, J=11.1 Hz, 1H), 3.96-3.81 (m, 1H), 3.64 (d, /= 11.4 Hz, 1H), 3.42
(d, J=10.9 Hz, 1H), 2.24 (d, J = 13.4 Hz, 1H), 1.96 (dd, J = 24.3, 11.5 Hz, 1H); BC{'H}
NMR (126 MHz, DMSO-ds) 6 168.3, 153.0, 151.4, 149.6, 149.4, 146.7, 130.7, 126.1, 122.7,
121.2, 119.6, 108.2, 83.3, 43.0, 40.9, 38.4, 19.7, HRMS (ESI/Q-TOF) m/z [M+H]" Calcd
for C20H19N6O2S: 407.1285, Found: 407.1294.

8-(Benzo|d]thiazol-2-yl)-10-nitro-9-(4-nitrophenyl)-1,2,3,4,5,9-hexahydropyrido[1,2-
a][1,3]diazepin-7-amine (5a)

HN Sa was prepared by following the general procedure GP1 using
@[N\ 7 Q (E)-2-(benzo[d]thiazol-2-yl)-3-(4-nitrophenyl)acrylonitrile 1b
® NO, (76 mg, 0.25 mmol) and 2-(nitromethylene)-1,3-diazepane 2¢

(39 mg, 0.25 mmol) in EtOH at reflux for 12 h followed by

N2 filtration. Orange solid (90.1 mg, 77%) m.p.: 242.4-243.1 °C;
'"H NMR (500 MHz, DMSO-ds ) 8 10.52 (s, 1H), 8.13 (d, J = 8.5 Hz, 4H), 7.89 (d, J = 7.9
Hz, 1H), 7.75 (d, /= 8.1 Hz, 1H), 7.55 (d, J = 8.6 Hz, 2H), 7.37 (t, /= 7.6 Hz, 1H), 7.20 (t,
J=7.5Hz, 1H), 5.42 (s, 1H), 4.31 (d, J = 14.0 Hz, 1H), 3.80 (dd, /= 8.6, 4.2 Hz, 1H), 3.55

(t,J=12.4 Hz, 1H), 3.37 (d, J= 16.1 Hz, 1H), 2.10 (d, J= 9.3 Hz, 1H), 1.89 (dd, J = 23.0,
8.8 Hz, 2H), 1.58 (d,J= 8.3 Hz, 1H); 3C{'H} NMR (126 MHz, DMSO-ds) 5 168.4, 156.6,
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153.7,151.0,149.7,146.9, 131.4,128.9, 126.7, 124.2, 123.5,121.9, 120.5, 113.5, 87.6, 53.2,
45.4,42.3,26.6,25.5. HRMS (ESI/Q-TOF) m/z, [M+H]" Caled for C22H22N6O4S: 465.1340,
Found: 465.1342.

8-(Benzo[d]thiazol-2-yl)-9-(4-bromophenyl)-10-nitro-1,2,3,4,5,9-hexahydropyrido[1,2-
al[1,3]diazepin-7-amine (Sb)

HN Sb was prepared by following the general procedure GP1 using

@EN\ / Q (E)-2-(benzo[d]thiazol-2-yl)-3-(4-bromophenyl)acrylonitrile 1e
® NO, (85 mg, 0.25 mmol) and 2-(nitromethylene)-1,3-diazepane 2¢

(39 mg, 0.25 mmol) in EtOH at reflux for 12 h followed by

o= filtration. Yellow solid (82.2 mg, 66%) m.p.: 251.7-252.1; 'H
NMR (500 MHz, DMSO-ds ) 6 10.50 (s, 1H), 8.08 (d, J= 8.4 Hz, 4H), 7.82 (d, J= 7.7 Hz,
1H), 7.70 (d, J= 8.0 Hz, 1H), 7.51 (d, /= 8.3 Hz, 2H), 7.31 (t, /= 7.4 Hz, 1H), 7.15 (d, J =
7.4 Hz, 1H), 5.38 (s, 1H), 4.28 (d, J = 13.2 Hz, 1H), 3.75 (d, /= 4.3 Hz, 1H), 3.51 (t, J =
12.0 Hz, 1H), 2.05 (s, 1H), 1.89-1.78 (m, 3H), 1.55 (s, 1H); *C{'"H} NMR 168.4, 153.7,
151.0, 149.7, 146.9, 131.4, 129.0, 128.9, 126.7, 124.3, 124.2, 124.2, 123.5, 121.9, 120.5,

113.5,87.7,60.3,53.2,45.4, 42.3, 26.6, 25.6, 21.3, 14.6; HRMS (ESI/Q-TOF) m/z, [M+H]*
Caled for C22Ha1°BrNsO»S: 498.0594, Found: 498.0592.

8-(Benzo|d]thiazol-2-yl)-10-nitro-9-(3-nitrophenyl)-1,2,3,4,5,9-hexahydropyrido[1,2-
al[1,3]diazepin-7-amine (5¢)

HN Sc was prepared by following the general procedure GP1 using

@[N\ / Q (E)-2-(benzo[d]thiazol-2-yl)-3-(3-bromophenyl)acrylonitrile 11
° NO, (85 mg, 0.25 mmol) and 2-(nitromethylene)-1,3-diazepane 2¢

(39 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by

filtration. Orange solid (122.2 mg, 92 %) m.p.: 223-235 °C; 'H
NMR (500 MHz, DMSO-ds ) 6 10.50 (s, 1H), 8.07 (s, 2H), 7.90 (d, J = 8.0 Hz, 1H), 7.75
(d, J=8.4 Hz, 1H), 7.45 (s, 1H), 7.38 (d, ] = 7.8 Hz, 2H), 7.34 — 7.14 (m, 3H), 5.30 (s, 1H),
4.28 (s, 1H), 3.78 (d, J=14.7 Hz, 1H), 3.49 (m, J = 25.8 Hz, 2H), 2.08 (s, 1H), 1.87 (m, 2H),
1.57 (s, 1H). 13C NMR (126 MHz, DMSO-ds) 6 168.6, 156.6, 153.7, 149.5, 146.2, 131.5,
131.3, 130.5, 130.3, 126.7, 126.5, 123.5, 122.1, 122.0, 120.5, 114.1, 88.1, 79.7, 53.2, 45.5,

42.1,26.7,25.6; HRMS (ESI/Q-TOF) m/z, [M+H]" Calcd for C22H21""BrNs02S: 465.1340,
Found: 465.1342.

5¢c Br
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8-(5-Chlorobenzo[d]thiazol-2-yl)-10-nitro-9-phenyl-1,2,3,4,5,9-hexahydropyrido[1,2-
1[1,3]diazepin-7-amine (5d)

HoN 5d was prepared by following the general procedure GP1 using
Cl\@[N\ / m (E)-2-(5-chlorobenzo[d]thiazol-2-yl)-3-phenylacrylonitrile 1r
(74 mg, 0.25 mmol) and 2-(nitromethylene)-1,3-diazepane 2¢
(39 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Orange solid (79.4 mg, 70 %) m.p.: 255.9-256.7 °C;
'"H NMR (500 MHz, DMSO-ds) 6 10.50 (s, 1H), 8.12 (s, 2H), 7.89 (d, J = 8.5 Hz, 1H), 7.79
(d,J=1.8 Hz, 1H), 7.28 (t, /= 7.0 Hz, 3H), 7.25 (d, /= 7.8 Hz, 2H), 7.21 (dd, /= 8.5, 1.9
Hz, 1H), 7.16 (t,J=7.0 Hz, 1H), 5.27 (s, 1H), 4.30 (d, /= 13.9 Hz, 1H), 3.85-3.69 (m, 1H),
3.50 (t, J=12.5 Hz, 1H), 3.38 (s, 1H), 2.10 (d, /= 9.5 Hz, 1H), 1.88 (dd, J = 23.8, 9.0 Hz,
2H), 1.57 (d, J = 8.8 Hz, 1H); ¥C{'H} NMR (126 MHz, DMSO-ds) § 170.8, 156.5, 154.9,
150.1, 143.3,131.3, 130.3, 128.9, 127.7, 127.3, 123.2, 123.1, 119.7, 114.7, 88.9, 53.3, 45 4,
42.2,26.7,25.7; HRMS (ESI/Q-TOF) m/z, [M+H]" Calcd for C22H213*CINsO2S: 453.1021
Found: 453.1025.

5d

8-(Benzo[d]thiazol-2-yl)-10-nitro-9-(pyridin-2-yl)-1,2,3,4,5,9-hexahydropyrido[1,2-
al[1,3]diazepin-7-amine (5e)

5e was prepared by following the general procedure GP1 using
(E)-2-(benzo[d]thiazol-2-yl)-3-(pyridin-2-yl)acrylonitrile 1s (6
5 mg, 0.25 mmol) and 2-(nitromethylene)-1,3-diazepane 2¢ (39
mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (85.6 mg, 80%) m.p.: 243.5-244.0 °C 'H
NMR (500 MHz, DMSO-ds ) 6 10.58 (s, 1H), 8.41 (d, J = 4.2 Hz, 1H), 7.98 (s, 2H), 7.91
(d,/J=7.9 Hz, 1H), 7.72 (d, J= 8.1 Hz, 1H), 7.67 (td, J= 7.7, 1.2 Hz, 1H), 7.44 (d, J= 7.7
Hz, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.20 (t, J = 7.6 Hz, 1H), 7.16 (dd, J = 7.2, 5.0 Hz, 1H),
5.33 (s, 1H), 4.26-4.02 (m, 1H), 3.89-3.62 (m, 1H), 3.46 (t, /= 12.4 Hz, 1H), 3.33 (s, 1H),
2.07(d,J=9.2Hz, 1H), 1.94 (dd, /= 13.1, 4.8 Hz, 1H), 1.89-1.79 (m, 1H), 1.54 (d, /= 8.9
Hz, 1H); BC{'H} NMR (126 MHz, DMSO-ds) 5 168.7, 161.4, 158.0, 153.9, 150.5, 150.3,
136.7, 131.4, 126.6, 123.3, 122.9, 122.7, 121.8, 120.3, 114.0, 89.0, 54.5, 45.3, 44.7, 26.8,
25.8. HRMS (ESI/Q-TOF) m/z [M+H]" Calcd for C21H21N6O2S: 421.1441, Found:
421.1440.

S25



8-(Benzo[d]thiazol-2-yl)-10-nitro-9-(pyridin-4-yl)-1,2,3,4,5,9-hexahydropyrido[1,2-
a][1,3]diazepin-7-amine (5f)

5f was prepared by following the general procedure GP1 using
(E)-2-(benzo[d]thiazol-2-yl)-3-(pyridin-4-yl)acrylonitrile 1t
(65 mg, 0.25 mmol) and 2-(nitromethylene)-1,3-diazepane (39
mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (, 85%) m.p.: 251-251.8 °C 'H NMR
(500 MHz, DMSO-ds) 6 10.51 (s, 1H), 8.45 (d, J = 5.8 Hz, 2H), 8.09 (s, 2H), 7.89 (d, J =
7.9 Hz, 1H), 7.75 (d, J = 8.1 Hz, 1H), 7.37 (t,J = 7.6 Hz, 1H), 7.28 (d, ] = 5.8 Hz, 2H), 7.20
(t,J=7.5Hz 1H),4.29 (d,J=13.9 Hz, 1H), 3.79 (dd, J = 8.1, 4.8 Hz, 1H), 3.52 (t,J =12.3
Hz, 1H), 3.40 (s, 1H) 2.09 (d, J =9.5 Hz, 1H), 1.87 (t, J = 13.4 Hz, 2H), 1.58 (d, J = 8.5 Hz,
1H); BC{'H} NMR (126 MHz, DMSO-ds) 5 168.5, 156.7, 153.8, 152.0, 150.3, 149.7, 131 4,
126.7, 123.5, 122.8, 121.9, 120.5, 113.4, 87.4, 79.7, 53.2, 45.5, 41.9, 26.7, 25.6. HRMS
(ESI/Q-TOF) m/z [M+H]" Calcd for C21H22N6¢O2S: 421.1441, Found: 421.1453.

(5-amino-6-(benzo[d]thiazol-2-yl)-7-phenyl-1,2,3,7-tetrahydroimidazo[1,2-a|pyridin-
8-yl)(phenyl)methanone (5g)

S5g was prepared by following the general procedure GP1 using
(2-(benzo[d]thiazol-2-yl)-3-phenylacrylonitrile 1a (62 mg, 0.25
mmol) and 2-(imidazolidin-2-ylidene)-1-phenylethan-1-one 2f
(47 mg, 0.25 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (60 mg, 53%) m.p.: 296-296.9 °C; H
NMR (500 MHz, DMSO-ds ) 8 9.15 (s, 1H), 8.39 (s, 2H), 7.76 (d, /= 7.9 Hz, 1H), 7.61 (d,
J=28.1Hz, 1H), 7.51 = 7.41 (m, 3H), 7.32 - 7.20 (m, 3H), 7.07 (t, /= 7.6 Hz, 1H), 6.99 (dq,
J=14.3, 7.4 Hz,2H), 6.66 (d, J = 7.4 Hz, 2H), 4.81 (s, 1H), 4.09 (td, /= 9.5, 4.9 Hz, 1H),
4.02 (q, J = 9.5 Hz, 1H), 3.89 — 3.75 (m, 2H). 3C NMR (126 MHz, DMSO-ds) & 190.6,
169.7, 155.3, 154.0, 148.2, 147.4, 142.7, 131.1, 129.4, 128.7, 128.3, 127.3, 127.0, 126.3,
126.2, 122.2, 121.5, 119.4, 89.7, 84.9, 44.0, 43.6, 43.4, 40.2, 40.1 39.9; HRMS (ESI/Q-
TOF) m/z: [M+H]" Calcd for C27H23N4OS: 451.1587, Found: 451.1586.

6-(Benzo[d]thiazol-2-yl)-1-benzyl-8-nitro-7-phenyl-1,2,3,7-tetrahydroimidazo[1,2-
a|pyridin-5-amine (6a)
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HN /ﬁ 6a was prepared by following the general procedure GP2

@[N\ / ; N\/© using (E)-2-(benzo[d]thiazol-2-yl)-3-phenylacrylonitrile

) NO, la. 98 mg, 037 mmol) and (1-benzyl-2-

6a (nitromethylene)imidazolidine 2d (54 mg, 0.25 mmol)

with NaHCO3 (4 mg, 0.05 mmol) in EtOH at reflux for 12

h, followed by filtration. Orange solid (108.0 mg, 90%) m.p.: 257.7-258.2 °C; '"H NMR

(500 MHz, DMSO-ds ) 6 8.33 (s, 2H), 7.84 (d, /= 7.9 Hz, 1H), 7.72 (d, J = 8.1 Hz, 1H),

7.35 (t, J=7.6 Hz, 1H), 7.28 (d, J = 7.4 Hz, 2H), 7.22 (t, J = 7.5 Hz, 2H), 7.20-7.16 (m,

2H), 7.14 (dd, J=13.9, 6.6 Hz, 3H), 7.03 (d, /= 7.4 Hz, 2H).5.35 (s, 1H), 4.87 (d, J=15.4

Hz, 1H),4.62 (d,J=15.4 Hz, 1H), 4.32-4.17 (m, 1H), 4.08 (dd, J=13.1, 6.8 Hz, 1H), 4.01—

3.89 (m, 1H), 3.75 (q, J = 10.2 Hz, 1H); BC{'H} NMR (126 MHz, DMSO-ds) & 168.9,

153.9, 153.3, 145.0, 144.0, 135.8, 131.6, 129.0, 128.8, 128.2, 128.0, 127.4, 127.1, 126.5,

123.0, 121.8, 120.0, 107.3, 85.2, 53.6, 49.7, 43.8, 43.5; HRMS (ESI/Q-TOF) m/z: [M+H]"
Calcd for C27H24N50:2S: 482.1645, Found: 482.1651.

6-(Benzo[d]thiazol-2-yl)-1-benzyl-7-(4-fluorophenyl)-8-nitro-1,2,3,7-tetrahydro
imidazo[1,2-a]pyridin-5-amine (6b)

6b was prepared by following the general procedure GP2

H,N
N N , )
@[\ 7/ p N\/© using (E)-2-(benzo[d]thiazol-2-yl)-3-(4-fluorophenyl)-
S
NO,
F 6b

acrylonitrile 1f (103 mg, 0.25 mmol) and (1-benzyl-2-
(nitromethylene)imidazolidine 2d (54 mg, 0.25 mmol) with

NaHCOs3 (4 mg, 0.05 mmol) in EtOH at reflux for 12 h,
followed by filtrationYellow solid (118.3 mg, 95 %) m.p.: 200-203 °C; '"H NMR (500 MHz,
DMSO-ds ) 6 8.37 (s, 2H), 7.83 (d,J=7.9 Hz, 1H), 7.71 (d, J=8.1 Hz, 1H), 7.34 (t, J="7.7
Hz, 1H), 7.28-7.24 (m, 2H), 7.18 (dd, J=12.7, 5.4 Hz, 1H), 7.13 (dd, /= 13.9, 6.4 Hz, 3H),
7.02 (dd, J=10.1, 8.0 Hz, 4H), 5.31 (s, 1H), 4.88 (d, /= 15.4 Hz, 1H), 4.61 (d, J = 15.5 Hz,
1H), 4.28 (dd, J=19.4, 9.9 Hz, 1H), 4.14-4.04 (m, 1H), 4.00 (td, /= 10.8, 6.3 Hz, 1H), 3.81
(q, J = 10.3 Hz, 1H); BC{'H} NMR (126 MHz, DMSO-ds) 168.7, 162.5, 161.5 (d, Jc_r=
242.3 Hz), 160.6, 153.9, 153.4 , 153.0, 145.0, 140.2, 135.9, 131.5, 129.3, 129.2 (d, Jc.r = 7.9
Hz), 128.9, 128.1, 128.0, 126.6, 123.0, 121.8, 120.1, 115.5 (d, Jcr = 21.1 Hz), 115.4, 107.4,
85.0, 53.6, 50.1, 43.8, 42.9; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C27H23FNs02S:
500.1551, Found: 500.1555; ’F NMR (471 MHz, DMSO-ds): 6 —111.50 to —111.60 (m, 1F).
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6-(Benzo[d]thiazol-2-yl)-1-benzyl-7-(2-bromophenyl)-8-nitro-1,2,3,7-tetrahydro

imidazo[1,2-a|pyridin-5-amine (6¢)

6¢c was prepared by following the general procedure GP2

HoN
N N , .
@[\ 7/ p N\/© using (E)-2-(benzo[d]thiazol-2-yl)-3-(2-bromophenyl)acr-
S
NO,
Br
6¢c

ylonitrile 1i (126 mg, 0.25 mmol) and (1-benzyl-2-
(nitromethylene)imidazolidine 2d (54 mg, 0.25 mmol) with

NaHCOs3 (4 mg, 0.05 mmol) in EtOH at reflux for 12 h,
followed by filtration. Orange solid (133.1 mg, 95%) m.p.: 246.8-247.9 °C; 'H NMR (500
MHz, DMSO-ds ) 6 8.46 (s, 2H), 7.85 (d, J=7.9 Hz, 1H), 7.70 (d, /= 8.1 Hz,1H), 7.53 (d,
J=7.4Hz, 1H), 749 (d, J= 7.9 Hz, 1H), 7.33 (t, J=7.7 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H),
7.22 (s, 5SH), 7.15 (t, J=7.5 Hz, 1H), 7.09 (t, /= 7.3 Hz, 1H), 5.50 (s, 1H), 4.70 (q, /= 15.3
Hz, 2H), 4.42—4.24 (m, 1H), 4.14 (dd, J = 18.2, 9.9 Hz, 1H), 3.95 (dd, J = 18.7, 10.7 Hz,
1H), 3.78 (dt, J=17.5, 8.9 Hz, 1H); ¥C{'H} NMR (126 MHz, DMSO-ds) & 168.6, 153.5,
153.3, 145.4, 142.2, 135.7, 134.1, 133.3, 131.6, 129.0, 128.9, 128.5, 128.1, 127.7, 126.5,
123.0, 122.8, 121.7, 120.0, 105.0, 85.2, 54.5, 49.3, 45.3, 43.8; HRMS (ESI/Q-TOF) m/z:
[M+H]" Calcd for C27H237°BrNs02S: 560.0750, Found: 560.0752.

6-(Benzo[d]thiazol-2-yl)-1-benzyl-7-(4-fluorophenyl)-8-nitro-1,2,3,7-tetrahydro
imidazo[1,2-a]pyridin-5-amine (6d)

6d was prepared by following the general procedure GP2

HoN
@EN\ 7/ ;/71 \/@ using (E)-2-(benzo[d]thiazol-2-yl)-3-(3-fluorophenyl)acry
S
NO,
F
6d

-lonitrile 1k (103 mg, 0.25 mmol) and (1-benzyl-2-
(nitromethylene)imidazolidine 2d (54 mg, 0.25 mmol)

with NaHCO3 (4 mg, 0.05 mmol) in EtOH at reflux for 12
h, followed by filtration. Orange solid (133.1 mg, 95%)
m.p.: 265.4-266.7 °C; '"TH NMR (500 MHz, DMSO-ds ) & 8.37 (s, 2H), 7.83 (d, /= 7.9 Hz,
1H), 7.72 (d, J= 8.1 Hz, 1H), 7.35 (t,J= 7.6 Hz, 1H), 7.26 (dd, /= 14.5, 8.1 Hz, 1H), 7.19—
7.13 (m, 2H), 7.10 (t, J = 6.8 Hz, 3H), 7.03 (d, J = 7.5 Hz, 2H), 6.98 (d, J = 8.9 Hz, 2H),
5.35(s, 1H), 4.90 (d, J=15.4 Hz, 1H), 4.62 (d, J = 15.5 Hz, 1H), 4.27 (dd, /= 19.5, 9.8 Hz,
1H), 4.13 (dt, J=16.0, 8.1 Hz, 1H), 4.01 (td, /= 10.7, 6.4 Hz, 1H), 3.84 (dd, J=19.4, 10.2
Hz, 1H); BC{'H} NMR (126 MHz, DMSO-ds) & 168.7, 162.17 (d, Jc_r = 243.7), 153.9,
153.0, 147.0, 147.0, 145.1, 135.8, 131.5, 130.1 (d, Jc-r=8.1 Hz), 128.9, 128.9, 128.9, 128.8,
128.8, 128.8, 128.1, 128.1, 126.6, 123.5, 123.5, 123.0, 121.8, 120.1, 114.1, 113.9 (d, Jc-r=
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21.1 Hz), 107.0, 84.4, 53.6, 50.2, 43.8, 43.4; HRMS (ESI/Q-TOF) m/z, [M+H]" Calcd for
C27H23FNs02S: 500.1551, Found: 500.1551; YF NMR (471 MHz, DMSO-ds): &
~113.00 (dd, 1F).

6-(Benzo|d]thiazol-2-yl)-1-benzyl-7-(3-methoxyphenyl)-8-nitro-1,2,3,7-tetrahydro

imidazo[1,2-a|pyridin-5-amine (6e)

HoN /ﬁ 6e was prepared by following the general procedure GP2
N
@EN\ 7/ p N\/© using  (E)-2-(benzo[d]thiazol-2-yl)-3-(3-methoxyhenyl)-
S
NO, acrylonitrile 1Im (108 mg, 0.25 mmol) and (1-benzyl-2-
6e

(nitromethylene)imidazolidine 2d(54 mg, 0.25 mmol) with
OMe

NaHCOs (4 mg, 0.05 mmol) in EtOH at reflux for 12 h,
followed by filtration. Yellow solid (121.2 mg, 95%) m.p.:
278.9-279.3; TH NMR (500 MHz, DMSO-ds ) & 8.33 (s, 2H), 7.84 (d, J=7.9 Hz, 1H), 7.72
(d,/=8.1Hz, 1H), 7.35 (t,J=7.6 Hz, 1H), 7.18 (dd, J=12.9, 7.4 Hz, 3H), 7.14 (d, J= 3.6
Hz, 1H), 7.11 (d,J= 7.4 Hz, 1H), 7.02 (d, /= 7.5 Hz, 2H), 6.86 (d, J = 7.7 Hz, 1H), 6.82 (s,
1H), 6.76 (dd, J= 8.1, 2.0 Hz, 1H), 5.35 (s, 1H), 4.89 (d, /= 15.4 Hz, 1H), 4.60 (d, /J=15.4
Hz, 1H), 4.33-4.22 (m, 1H), 4.06 (dd, /= 13.1, 6.8 Hz, 1H), 4.01-3.91 (m, 1H), 3.78-3.69
(m, 1H), 3.66 (s, 3H); BC{'H} NMR (126 MHz, DMSO-ds) & 168.8, 153.5, 150.0, 147.8,
147.3,145.7,134.7,131.2,130.3, 126.7, 123.2, 122.7,122.3, 121.9, 120.2, 109.2, 84.1, 43.6,
41.7, 39.0, 20.2; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C2sH26Ns03S: 512.1751,
Found: 512.1751.

7-(Benzo[d]thiazol-2-yl)-1-benzyl-9-nitro-8-phenyl-1,3,4,8-tetrahydro-2H-pyrido|[1,2-

alpyrimidin-6-amine (7a)

7a was prepared by following the general procedure GP2

H,N
N N . . .
@[\ / ) using  (E)-2-(benzo[d]thiazol-2-yl)-3-phenylacrylonitrile
° NOz@ la.= 98 mg, 025 mmol) and (I-benzyl-2-

Ta

(nitromethylene)hexahydropyrimidine 2e (58 mg, 0.25

mmol) with NaHCOs3 (4 mg, 0.05 mmol) in EtOH at reflux
for 12 h, followed by filtration. Yellow solid (111.2 mg, 90%) m.p.: 212.1-212.6; 'H NMR
(500 MHz, DMSO-ds) 6 8.33 (s, 1H), 7.90 (d, /= 5.4 Hz, 1H), 7.82 (d, /= 5.9 Hz, 1H), 7.41
(s, 1H), 7.31 (s, 1H), 7.28 (s, 1H), 7.23 (s, 1H), 7.14 (s, 1H), 7.14 (s, 1H), 6.71 (s, 1H), 5.74
(s, 1H), 4.26 (dd, J = 38.2, 13.2 Hz, 2H), 3.42 (s, 1H), 3.10 (s, 1H), 2.01 (d, J = 21.8 Hz,
1H), 1.64 (s, 1H); 3C{'H} NMR (126 MHz, DMSO-ds) 5 168.4, 153.4, 153.1, 145.9, 142.6,
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128.8, 128.5,128.2, 128.0, 126.8, 126.1, 126.0, 123.0, 121.5, 120.1, 107.5, 89.4, 58.2, 44.7,
43.2, 41.5, 22.1. HRMS (ESI/Q-TOF) m/z: [M+H]" Caled for C2s8H26N502S: 496.1802,
Found: 496.1805.

7-(Benzo|d]thiazol-2-yl)-1-benzyl-8-(3-fluorophenyl)-9-nitro-1,3,4,8-tetrahydro-2H-
pyrido[1,2-a]pyrimidin-6-amine (7b)

7b was prepared by following the general procedure GP2

H,N
@[N\ 4 ’; N: using (E)-2-(benzo[d]thiazol-2-yl)-3-(3-fluorophenyl)acry-
° NOZ\_Q lonitrile 1k (103 mg, 0.25 mmol) and (1-benzyl-2-

.

7b

(nitromethylene)hexahydropyrimidine 2e (58 mg, 0.25

mmol) with NaHCOs3 (4 mg, 0.05 mmol) with NaHCO3 (4
mg, 0.05 mmol) in EtOH at reflux for 12 h, followed by
filtration. Yellow solid (133.1 mg, 95%) m.p.: 216.6-217.1 °C; '"H NMR (500 MHz, DMSO-
de) 8 8.37 (s, 2H), 7.90 (d, J=7.9 Hz, 1H), 7.81 (d, J=8.1 Hz, 1H), 7.41 (t,J="7.7 Hz, 1H),
7.35(dd,J=14.1,7.9 Hz, 1H), 7.23 (td, J=7.4,4.3 Hz, 2H), 7.14 (t,J=7.6 Hz, 2H), 7.11—
7.06 (m, 2H), 6.96 (d, J=9.9 Hz, 1H), 6.75 (d, J = 7.5 Hz, 2H), 5.72 (s, 1H), 4.30 (d, J =
6.2 Hz, 2H), 4.28-4.20 (m, 1H), 3.50-3.41 (m, 1H), 3.33 (d, /= 8.3 Hz, 1H), 3.16 (dt, J =
13.7, 6.9 Hz, 1H), 2.04 (ddd, J = 13.0, 7.8, 2.6 Hz, 1H), 1.69 (ddd, J = 13.2, 6.7, 3.9 Hz,
1H); ¥C{'H} NMR (126 MHz, DMSO-ds) 8 168.8, 153.4, 153.0 (d, Jc_r = 244.3 Hz), 146.6,
145.7, 128.5, 128.1, 128.0, (d, Jc-r= 7.9 Hz), 126.3, 123.1, 122.1, 121.5, 120.2, 112.6 (d,
Jcr=21.1Hz), 107.2,88.7,58.2,45.2,43.2,41.4,22.2; HRMS (ESI/Q-TOF) m/z: [M+H]"
Caled for C238H25FN5sO2S: 514.1708, Found 514.1706 ;'°F NMR (471 MHz, DMSO-ds): &
—112.55 (dd, 1F).

7-(Benzo|d]thiazol-2-yl)-1-benzyl-8-(2,4-dichlorophenyl)-9-nitro-1,3,4,8-tetrahydro-
2H-pyrido[1,2-a]pyrimidin-6-amine (7¢)

H,N 7¢ was prepared by following the general procedure GP2
@[N\ 4 h}/—,} using (E)-2-(benzo[d]thiazol-2-yl)-3-(2,4-dichlorophenyl)-
> NO, \_Q acrylonitrile 1o (122 mg, 0.25 mmol) and (1-benzyl-2-

° (nitromethylene)hexahydropyrimidine 2e (58 mg, 0.25

“ mmol) with NaHCOs (4 mg, 0.05 mmol) in EtOH at reflux

for 12 h, followed by filtration. Yellow solid (114 mg, 75%),

m.p.: 209.4-210.8 °C; 'H NMR (500 MHz, DMSO-ds) & 8.40 (s, 2H), 7.90 (d, J = 7.5 Hz,
1H), 7.81 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 2.2 Hz, 1H), 7.43-7.39 (m, 1H), 7.36 (dd, J = 8.4,
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2.2 Hz, 1H), 7.23 (ddd, J = 8.1, 4.3, 2.1 Hz, 2H), 7.12 (d, J = 2.7 Hz, 1H), 7.12-7.08 (m,
2H), 6.59 (d, J = 7.4 Hz, 2H), 5.92 (s, 1H), 4.54 (d, /= 14.8 Hz, 1H), 4.34 (d, /= 14.9 Hz,
1H), 4.24 (ddd, J=12.9, 7.8, 4.9 Hz, 1H), 3.48 (ddd, J = 11.5, 6.2, 4.5 Hz, 2H), 3.19-3.01
(m, 1H), 2.14-2.00 (m, 1H), 1.61-1.48 (m, 1H); BC{'H} NMR (126 MHz, DMSO-ds) &
168.2, 154.1, 154.0, 147.0, 138.3, 135.5, 134.9, 132.8, 131.8, 130.2, 129.2, 128.9, 128.5,
128.2,127.9, 126.8, 123.7, 122.0, 120.7, 103.9, 89.9, 59.1, 45.2, 43.7, 21.9; HRMS (ESI/Q-
TOF) m/z: [M+H]" Calcd for C2sH24>>C12N502S: 564.1022, Found: 564.1027.

10. Gram-scale Synthesis

NH
N/ Q \ EtOH Q\'\\l 2
+ HN NH ——m
& on Y
0,N

reflux, 12 h S = N/>

Z N
NO,

3a (1.21g)
(85%)

1a (19) 2a(0.5g)

To an Oven dried 50 mL round-bottom flask equipped with magnetic stir bar, compound 1a (1.0
g, 3.81 mmol, 1 equiv) and (2-nitromethylene)imidazolidine 2a (0.5 g, 3.87 mmol, 1 equiv) were
dissolved in ethanol (25 mL). The reaction mixture was then heated to reflux and stirred for 12
h. Upon completion of the reaction, the mixture was cooled to room temperature, leading to the
formation of a precipitate. The solid product was collected by filtration, washed with cold

ethanol, and dried to afford the compound 3a as pure yellow solid in 85% yield.

11. One-pot Synthesis
Procedure for three-component one-pot reaction

HoN N NH2
©:N\>—(/_© , MeS__SMe _ N Q\
s’ ©N | S
N
1a 2

Z N
EtOH

reflux, 12 h Z N
H
NO,

3a, 40%

To an Oven dried 10 mL round-bottom flask equipped with magnetic stir bar, compound 1a
(62 mg, 0.25 mmol, 1 equiv) along with (2-nitroethene-1,1-diyl)bis(methylsulfane) (41mg,
0.25 mmol, 1 equiv), and ethylenediamine (15 mg, 0.25 mmol, 1 equiv) were dissolved in

ethanol (2 mL) and reflux for 12 h. After completion of the reaction, the mixture was cooled
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room temperature, resulting in the formation of a precipitate. The solid product was collected
by filtration, washed with cold ethanol, and dried to afford the pure compound 3a with yield of
40%.

12. Control Experiments:

12.1. Radical trapping experiments

TEMPO (3 equiv.)

or
N /\ BHT (3 equiv.) Q\l\\l NH,
N HN_ _NH EtOH 57 NF N/>
+ —_—

S CN | reflux, 12 h ~N
O,N H
NO,

1a 2a 3a
(81%)

To a 10 mL round-bottom flask, compound 1a (62 mg, 0.25 mmol, 1 equiv) and (2-nitro-
methylene)imidazolidine 2a (32 mg, 0.25 mmol, 1 equiv) were added along with ethanol (2 mL).
TEMPO (117.1 mg, 0.75 mmol, 3 equiv) /BHT (165.2 mg, 0.75 mmol, 3 equiv) was added and
heated at reflux temperature for 12 h. Upon completion of the reaction, the mixture was allowed
to cool to room temperature, resulting in the formation of a precipitate. The solid product was

collected by filtration, washed with cold ethanol, and dried to afford 78 mg (81%) of pure 3a.
The observation confirms that the reaction proceeds through radical-free pathway.
12.2. Reaction with 2-(Benzo[d]thiazol-2-yl)-3-phenylpropanenitrile
©:N\>_(_© HN_NH e Q{\‘ NH
+ _—
S ©N I(
02N

reflux, 12 h S Z\N />
N
H

S3 2a NO,

Not Observed

To a 10 mL round-bottom flask, compound S3 (0.25 mmol, 1 equiv) and (2-
nitromethylene)imidazolidine 2a (0.25 mmol, 1 equiv) were added along with ethanol (2 mL) as
the solvent. The reaction mixture is heated at reflux temperature for 12 h. After 12 h, no
precipitate settled in the flask, and TLC observation confirms that both starting materials were

unreacted and no product was obtained.

This observation confirms that product formation involves Michael addition in first step.
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13. Calculation of Green Matrix

The following green matrix is evaluated for the synthesis of compound 3a

N NH,
N\ / I EtOH Q\\
+ HN NH ——mMmM S Z N/>

S CN | reflux, 12 h

Z N
O,N H
NO,
1a 2a 3a
MW: 262.33 MW: 129.11 MW: 391.44
0.25 mmol, 65 mg 0.25 mmol, 32 mg 94 mg, 96%
Table S6. Green matrix calculation
Catalyst/reagent | Oil bath | Yield Atom economy
None temperature 96% 99%

85 °C

Atom efficiency (%) = yield x atom economy/100 =96 x 99/100 = 95.9%

Total mass of starting materials (mg) = 65 mg (mass of reactant 1a) + 32

mg (mass of reactant 2a) + 1578.4 mg (solvent) = 1675.4 mg

Total mass of product + recovered solvent =93.86 mg + 1420 mg=1513.86

mg

Total mass of waste = 1675.4 — 1573.86 = 161.54 mg

E- Factor (waste/ product) = 1.72 (around the amount of recovered solvent)

Reaction mass efficiency (RME)(products/materials) = 93.86/(65+32) =
96.7% (yield)

Process Mass Intensity (PMI)
(Total mass of starting materials/product) = 1675.4—-1420/93.86 = 2.72 (E-

factor + 1)

S33



14. X-ray Crystallographic Analysis

X-Ray Crystallographic Data

Crystals of compounds 3d/3q/7a were obtained by dissolving the compounds in an appropriate
solvent. A suitable crystal was picked and placed on a glass fibre sheet using paraffin oil for
mounting. The data were collected at 100 K on a Bruker Kappa (D8 QUEST) Apex-11 CCD
diffractometer by using graphite monochromated Mo-Ka radiation (A= 0.71073 A). The crystal
structure was solved by using Olex2 software and refined using least-squares minimization.
The crystal structure details are deposited at the Cambridge Crystallographic Data Centre with

the deposition number.

Compound 3d

Crystals of compound 3d were obtained by dissolving the compound in DMSO.

- Prob = 50%
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Figure S4: Structure refinement for 3d (Thermal ellipsoids are shown at the 50% level).
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Table S7. Crystal data and structure refinement for 3d.

Compound 3d (CCDC: 2498191)
Empirical Formula C21 Hic F3 N5 02 S
Formula weight 537.58
Crystal system triclinic
Space group P-1
a(A) 9.845 (4)
b(A) 11.454 (4)
c(A) 12.044 (4)
a (°) 94.609 (9)
B (°) 110.349 (9)
Y (°) 108.894 (9)
Volume (A?) 1175.9 (8)
Z 2
Crystal size, mm® 0.144x0.045%0.044
Density (g/cm?®) 1.518
Absorption coefficient (mm™") 0.288
Temp. (K) 100
Compound 3s

Crystals of compound 3s were obtained by dissolving the compound in DMSO.

- Prob = 50%
Temp = 100K

13

(VERSION=260925)

0004 cooW

PLATON-Oct 9 14:59:47 2025 -

~

-89  rkp_ns_py4 2315 0P -1 R =10.03 RES= 0 -57 X

Figure S5. Structure refinement for 3s (Thermal ellipsoids are shown at the 50% level).
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Table S8. Crystal data and structure refinement for 3s.

Compound 3s (CCDC: 2497628)
Empirical Formula Ci9 His N6 O2 S
Formula weight 470.56

Crystal system Triclinic

Space group P-1

a(A) 8.725 (2)

b (A) 9.713 (2)

c(A) 13.679 (3)

a (°) 98.871 (9)

B (°) 93.284 (9)

7 (°) 110.537 (8)
Volume (A?) 1064.8 (4)

Z 2

Crystal size, mm? 0.207x0.088%0.032
Density (g/cm?®) 1.468

Absorption coefficient (mm™") 0.288

Temp. (K) 100

Compound 7a

Crystals of compound 7a were obtained by dissolving the compound in DMSO.

Prob = 50%
Temp = 100K

43 Y

™ PLATON-Oct 27 17:38:48 2025 - (VERSION=260925)

-114 rkp_ns_31_2000 OmP 1 21 1 R =0.10 RES= 0 -85 X

Figure S6: Structure refinement for 7a (Thermal ellipsoids are shown at the 50% level).

S36



Table S9. Crystal data and structure refinement for 7a.

Compound 7a (CCDC: 2498289)
Empirical Formula C28 H2sNs O2 S
Formula weight 495.59

Crystal system Monoclinic

Space group P21

a(A) 8.499 (3)

b (A) 15.707 (6)

c(A) 18.184 (7)

o (°) 90

B 90

v (©) 90

Volume (A?) 2427.5 (16)

Z 4

Crystal size, mm? 0.166x0.138%0.082
Density (g/cm?®) 1.356

Absorption coefficient (mm™") 0.170

Temp. (K) 100

15. Optimised Structures and coordinated of optimised structure of
Compounds 3a

3a

Figure S7. Optimised structures of the compounds 3a obtained by DFT calculations in DCM
solution.

XYZ Coordinates of 3a in Sy optimized geometry

C -0.49442758068261 -0.87603001080930  1.19053195926650
C 0.01039251466696 -0.98000866845326 -0.13363731221102
C -0.10852820652312  0.12125995982109 -1.00065167572597
C -0.71612115504190  1.28738501370483  -0.54043061544263
C -1.21074269254216  1.37654245579009  0.77442748904301
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-6.16501976152748
-8.32434012961104
-6.87663491534540
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17. Copies of NMR Spectra of Synthesized Compounds

"H NMR (500 MHz, DMSO-ds) of 3a
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"H NMR (500 MHz, DMSO-ds) of 3b
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"H NMR (500 MHz, DMSO-ds) of 3d
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PF{'H} NMR (471 MHz, DMSO-ds) of 3d
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"H NMR (500 MHz, DMSO-dj) of 3e
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'"H NMR (500 MHz, DMSO-ds) of 3f
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F NMR (126 MHz, DMSO-ds) of 3f
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'H NMR (500 MHz, DMSO-dj) of 3g
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'"H NMR (500 MHz, DMSO-ds) of 3h
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"H NMR (500 MHz, DMSO-ds) of 3i
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'"H NMR (500 MHz, DMSO-ds) of 3j
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'"H NMR (500 MHz, DMSO-ds) of 3k
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'"H NMR (500 MHz, DMSO-ds) of 31
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'"H NMR (500 MHz, DMSO-ds) of 3m
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PF{'H} NMR (471 MHz, DMSO-ds) of 3m
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'"H NMR (500 MHz, DMSO-ds) of 3n
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"H NMR (500 MHz, DMSO-dj) of 30
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"H NMR (500 MHz, DMSO-dj) of 3p
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"H NMR (500 MHz, DMSO-dj) of 3q
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'"H NMR (500 MHz, DMSO-ds) of 3r

S8'E
L8'E
68°E
T6'E
Z6'E
£€6'E
P6'E
S6'€
96'E
TP
€T'p
ST'd
9T'p
L'y
8Tt
6T '
[oras 2
|15
N._”NU_
E£T'¢
6C'L
TE'LS
CE'L
1S4
5L
€94
9L+
v9'LA
9L
S9'LA
S9'¢~
8L
£8'L

6E8
ov.mw
ir'8

-

6b'6—

\S-PY 1
pulse

S

Frre
roze

=00'T

Fore
81T
+ITT
oze
50T

007
|

=0T

3.0 2.5 2.0 15 1.0 0.5 0.0

3.5

10.0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5

BC{'H} NMR (126 MHz, DMSO-dj) of 3r

T
coshy
gssh/

L9'E8—

PTLOT—

65'6TT
mm_ﬁmﬁy
0g'zzT
bSzzT
et .\
8€°92T \
80°'TET
8L'GET

Bb 9T~
£8'6bT~,
80'25T—
6551

90'29T—

18'89T—

single pulse decoupled gated NOE

RKP-NS-PY1

210 200 190 180 170 160 150 140 130 120 f1(10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

S60



"H NMR (500 MHz, DMSO-djs) of 3s
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'"H NMR (500 MHz, DMSO-dy) of 4a
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'H NMR (500 MHz, DMSO-d;) of 4b
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PF{'H} NMR (471 MHz, DMSO-ds) of 4b
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'H NMR (500 MHz, DMSO-d;) of 4¢
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"H NMR (500 MHz, DMSO-dj) of 4d
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PF{'H} NMR (471 MHz, DMSO-ds) of 4d
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"H NMR (500 MHz, DMSO-dj) of 4e
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"H NMR (500 MHz, DMSO-d;) of 4f
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"H NMR (500 MHz, DMSO-dj) of 4g
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"H NMR (500 MHz, DMSO-dj) of 4h
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"H NMR (500 MHz, DMSO-dj) of 4i
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"H NMR (500 MHz, DMSO-dj) of 4j
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"H NMR (500 MHz, DMSO-dj) of 5a
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"H NMR (500 MHz, DMSO-dj) of 5b
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'"H NMR (500 MHz, DMSO-ds) of 5¢
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"H NMR (500 MHz, DMSO-ds) of 5d
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"H NMR (500 MHz, DMSO-dj) of 5e
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"H NMR (500 MHz, DMSO-ds) of 5f
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"H NMR (500 MHz, DMSO-dj) of 5g
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'H NMR (500 MHz, DMSO-d;) of 6a
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"H NMR (500 MHz, DMSO-ds) of 6b

A

6b

RKP-NS-TH-21
single_pulse

3.0 25 2.0 1.5 1.0 0.5

3.5

9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0

10.0

f1 (ppm)

BC{'H} NMR (126 MHz, DMSO-dj) of 6b

06'ch—
oh.mv\.
0T'05—
65'€5—

L6'P8—

mm_.mxl
vm.m:/
ozt
8.5%
85°92T
s0'szT:
sTszT
06'82T
zz 6zt
8z'6zT
va'SET
oo'set/

00'€ST-7
S8'EST

£5'09T—
sp'zar
bL'89T~

single pulse decoupled gated NOE

RKP-NS-21

6b

210 200 190 180 170 160 150 140 130 120 f1(10 ) 100 90 80 70 60 50 40 30 20 10
1 (ppm

220

S82



PF{'H} NMR (471 MHz, DMSO-ds) of 6b

RKP-NS-21 R T -
-10F 1 nnn

NO,

F 6b

T T T T T T T T T T T T T T T T T T
-60 -65 -70 -75 B0 -85 -90 -85 -100 -105 -110 ~-115 *1%0( *12]5 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185
1 (ppm

S83



"H NMR (500 MHz, DMSO-ds+ CDCI3) of 6¢
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"H NMR (500 MHz, DMSO-ds) of 6d
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PF{'H} NMR (471 MHz, DMSO-ds) of 6d
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"H NMR (500 MHz, DMSO-dj) of 6e
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'"H NMR (500 MHz, DMSO-dy) of 7a
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"H NMR (500 MHz, DMSO-dj) of 7b
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PF{'H} NMR (471 MHz, DMSO-ds) of 7b
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"H NMR (500 MHz, DMSO-ds) of 7¢

98T

R

=

EST'T

E=6T'T

Cl

Tc

=STT
01T
2T

=00'T

=bEcT

€1C
PI'T
Bage2
91T
1T
90T
)mﬂ.ﬂ
LT'T

=b6'T

7.0

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

6.5

7.5

9.5 9.0 8.5 8.0

10.0

BC{'H} NMR (126 MHz, DMSO-dj) of 7¢

€6'TC—

TLEP~
TS

60'65—

06'68—

88621,
b0'ZZT
26T
L1821
98'821
9T'6ZT
0Z'0ET
18'T€T
E.mm«V
88'pET
?.mmﬂ\

SOLPT—

66°EST
TTPST

L1'89T—

29-4-2025
RKP-NS32

Cl

7c

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

S91



