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1. Materials and Methods
1.1. Synthesis of 8a-t.
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Scheme S1. The synthesis of intermediate 8a-t.



1.2. General procedures for the synthesis of molecular hybrids 9a-t

In a round-bottom flask of 50ml, intermediate 8a-t (1.0eq.) and INH (1.0eq.) were stirred
at room temperature for 24 hours (Scheme S2). The reaction was analyzed by TLC. After the
completion of the reaction, 10 mL of ethanol was added to the reaction mixture. The solid formed

was filtered using the Buchner funnel and purified further by recrystallization using ethanol.
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Scheme S2. The synthesis of INH-Rh molecular hybrids.

2. Computational studies

2.1. Molecular docking



Figure S2. The 3D representation of the ligand-receptor complex of compound 9n.



Table S1. The ADME studies of compound 9d, 9j and 9n.

S. No. Parameter 9d 9j 9n Standard range

1 Mw 338 342 358 <500!

2 No. of rot. bond 5 5 5 2-10!

3 HBD 2 2 2 0-6.0?

4 HBA 4 5 4 2-207

5 QPlogPo/w 1.666 1.64 1.88 -2.0 to 6.5!
6 QPlogS -44.09 -4.06 -4.41 -6.5 to -0.5!
7 TPSA 108.75 108.75 108.75 0-140?

8 RO; 0 0 0 <3?

9 ROs 0 0 0 <42

2.2. ADME

Table S2. In silico rules for bioavailability and bioavailability score for compounds 9d, 9j and

9Cn(;de Druglikeness properties Bioavailbility Synthetic
Lipinski | Muegge | Ghose | Veber | Egan score accessibility
9d yes yes yes yes yes 0.55 3.66
9j yes yes yes yes yes 0.55 3.51
9n yes yes yes yes yes 0.55 3.52







Table S3. ADMET prediction using pkCSM for compounds 9d, 9j, and 9n.

Absorption Distribution Metabolism Excretion T Ot’;m
Water Intz:tln BEBE VDss
SO!Ubll absorpt CNS CyP Total | AMES .
ity . . .. | Skin
Na ion clearanc | toxicit Sense
(logB | Nume 2D6 3A4 1A2 e y
me . . ... | 2C |2C | 2D | 3A
Numeri | B) ric substr | substr | inhibi
Nume 19|96 | 4
Log c (log ric ate ate tor
o .
movL, | (7 LKD) | (10gP Numeric | o oN
absorbe S) Categorical (yes/no) (log )
d) ategorical (yes/no ml/min/ 0
kg)
9d | -4.01 94.19 | -145 | -0.66 | -2.32 no yes no no | ye | no | no -0.45 no no
S
9j -3.84 93.28 | -1.34 | -0.60 | -2.16 no yes no no [ no | no | no -0.50 no no
9n | -4.218 | 92.33 -1.31 | -0.28 | -2.24 no yes no no | no | no | no -0.48 no no




2.3. DFT

Study of global reactivity and chemical properties

The global reactivity parameter of the compounds were calculated to determine their drug
properties and interactions with the biological target, and results are shown in Table S4.3- It is
widely recognized that frontier molecular orbitals (FMOs), such as the Highest Occupied
Molecular Orbital (HOMO) and Lowest Unoccupied Molecular Orbital (LUMO), are crucial to a
variety of scientific field, including electronics, optics, photochemical reaction and pharmaceutical

research.®8

Ionization energy indicates a molecule's electron-donating propensity and reactivity, with
lower values correlating with higher donating ability and heightened reactivity.” Accordingly, all

the compounds were predicted to be good electron donor ability.

Table S4. The Global reactivity properties of the compounds 9d, 9j, and 9n.

S.No Properties 9d 9j 9n
1 I[(eV) 5.13 4.94 4.96
2 A (eV) 2.21 2.31 2.23
3 n (eV) 1.45 1.31 1.31
4 1 (eV) 2.60 2.51 2.52
5 S (eV) 0.19 0.20 0.20
6 n(eV) -2.60 -2.51 -2.52
7 W (eV) 2.33 2.40 242

I = Ionization energy; A = Electron affinity; 1 = Chemical hardness; y = Electronegativity; S = Chemical softness;

p = Chemical potential; @ = Global electrophilicity index.

Meanwhile, electron affinity denotes the energy released by a gaseous atom upon
acquisition of an electron, and is linked to enhancing electron-accepting capabilities. The
calculated data revealed that the compound 9d, 9j and 9n have a strong electron acceptor

capability.



Electronegativity is a key factor for successful binding, indicating the ability of the ligand
to bond with protein.!? Table S4 demonstrated that the compound 9d has a higher value for
electronegativity, which may show a better catalytic ability as well as greater binding affinity with

protein.!'!> 12

A molecule's chemical hardness (n) measures its resistance to charge transfer, while its
chemical softness (S), the inverse of chemical hardness, measures its susceptibility to charge
transfer.'> A molecule with a low chemical hardness and a high chemical softness will interact
more effectively with nearby biomolecules and transfer more charge.'* !> In the case of 9d, 9j and

9n, were found to be a lower hardness and higher softness values

The chemical potential indicated with a lower value has more potential for electrophilicity.
Compound 9d was found to have lower electrochemical potential, as depicted in Table S4. The
electrophilicity index (w) refers to the reactivity of the molecule, the more considerable
electrophilicity value indicates the high reactivity of the molecules, hence more significant
biological potential.'¢ All compounds have been found with higher electrophilicity index in the

range 2.33-2.42.

2.4. Molecular electrostatic potential (MEP) surface analysis

The molecular electrostatic potential surfaces are important to predict the reactive sites as
well as to determine the interactions with target proteins.!”- '8 The positive region in blue indicates
the best site for the nucleophilic attack, while the negative region in red and yellow indicates the
best site for electrophilic attack.!” Figure S3 indicated that the carbonyl group of rhodanine ring
and N-atoms of INH moiety were electron-rich center can show interactions with a nearby

biomolecule further demonstrating the significance of this moiety in their activity.

10



Figure S3. Illustrate the MEP map of compound 9d, 9j, and 9n at the B3LYP/6-311++G (d, p) level of

theory.
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3. Analytical data

3.1. The analytical data of compound 8’

/\[(\S/”\s —

o

TH-NMR (600 MHz, DMSO-d6): 1.20 (t, J = 7.06 Hz, 3H, CH;), 4.15 (q, J = 7.06 Hz, 2H, CH),
4.30 (s, 2H, CH,), 7.50-7.56 (m, 3H, ArH), 7.65 (d, J = 7.45 Hz, 2H, ArH), 7.88 (s, 1H, olefinic-
H).

I3C-NMR (150 MHz, DMSO-d6): 14.43, 35.39, 62.20, 126.40, 129.92, 130.94, 131.56, 133.55,
136.29, 167.50, 178.98, 191.75.

3.2. The analytics data of compounds 8a-t

8a.
(o]
NN
=
/S
H,C

TH-NMR (600 MHz, DMSO-d6): 2.82 (s, 3H, SCH3), 7.49-7.56 (m, 3H, ArH), 7.65 (d, J = 7.42
Hz, 2H, ArH), 7.84 (s, 1H, olefinic-H).

13C-NMR (150 MHz, DMSO-d6): 15.96, 126.69, 129.88, 130.87, 131.39, 133.67, 135.54, 179.46,
193.80.

8b.
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HaC ~
/S

H,C

TH-NMR (600 MHz, DMSO-d6): 2.36 (s, 3H, CHs), 2.82 (s, 3H, SCH;), 7.34 (d, J = 7.88 Hz, 2H,
ArH), 7.53 (d, J = 7.96 Hz, 2H, ArH), 7.80 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 15.92, 21.60, 125.45, 130.52, 130.89, 130.99, 135.66, 141.86,
179.56, 193.41.

8c.
(o]
H5C
N N
4
/S
H,C

TH-NMR (600 MHz, DMSO-d6): 2.42 (s, 3H, SCH3), 2.88 (s, 3H, SCH3), 7.37 (d, J = 6.91 Hz,
1H, ArH), 7.47-7.50 (m, 3H, ArH), 7.84 (s, 1H, olefinic-H).

IBC-NMR (150 MHz, CDCl;): 16.02, 21.42, 126.08, 127.67, 129.13, 131.13, 131.66, 133.50,
136.22, 139.03, 179.96, 193.05.

8d.
CH3 o
N N
2
S
HsC

TH-NMR (600 MHz, CDCls): 2.46 (s, 3H, CH3), 2.82 (s, 3H, SCH3), 7.25-7.28 (m, 3H, ArH), 7.45
(d, J=17.93 Hz, 1H, ArH), 8.09 (s, 1H, olefinic-H).

13



I3C-NMR (150 MHz, CDCl;): 15.99, 20.00, 126.59, 127.90, 130.61, 131.05, 132.97, 133.73,
139.50, 179.49, 193.69 (one carbon coalesced).

Se.
(o)
H,CO %
/S
H,C

TH-NMR (600 MHz, DMSO-d6): 2.81 (s, 3H, SCH3), 3.83 (s, 3H, OCHj3), 7.08 (d, J = 7.86 Hz,
2H, ArH), 7.60 (d, /= 8.71 Hz, 2H, ArH), 7.78 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 15.86, 56.04, 115.52, 123.60, 126.12, 133.10, 135.72, 161.98,
179.68, 192.84.

8f.

OCH; o)
X

N
=
S

/

H4C

TH-NMR (600 MHz, CDCLy): 2.81 (s. 3H, SCH;), 3.89 (s, 3H, OCH;), 6.93 (d, J = 8.26 Hz, 1H,
ArH), 7.01 (t, J = 7.43 Hz, 1H, ArH), 7.39-7.44 (m, 2H, ArH) 8.28 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 15.95, 56.30, 112.34, 121.51, 122.00, 126.37, 129.57, 130.00,
133.46, 158.80, 179.49, 193.64.

8g.
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TH-NMR (600 MHz, DMSO-d6): 2.82 (s, 3H, SCH3), 3.37 (s, 3H, OCHj3), 3.84 (s, 6H, 20CH3),
6.96 (s, 2H, ArH), 7.77 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 16.06, 56.52, 60.70, 108.43, 125.62, 129.15, 135.89, 140.39,
153.71, 179.40, 193.14.

8h.

TH-NMR (600 MHz, DMSO-d6): 1.20 (d, J= 6.89 Hz, 6H, 2CHs), 2.81 (s, 3H, SCH;), 2.89 (sept,
1H, CH), 7.40 (d, J = 8.08 Hz, 2H, ArH), 7.56 (d, J = 8.14 Hz, 2H, ArH), 7.80 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 15.95, 23.93, 33.92, 125.59, 127.90, 131.13, 131.32, 135.64,
152.41, 179.54, 193.43.

8i.

TH-NMR (600 MHz, DMSO-d6): 2.78 (s, 3H, SCH3), 7.05 (dd, J = 11.47 Hz, J = 15.25 Hz, 1H,
C=CH), 7.37-7.43 (m, 5H, ArH), 7.53 (dd, J = 15.62 Hz, J = 11.40 Hz, 1H, C=CH), 7.67 (d, J =
7.18 Hz, 1H, olefinic-H).

I3C-NMR (150 MHz, CDCl3): 16.01, 124.78, 127.73, 128.99, 129.09, 130.07, 135.20, 135.46,
144.23, 179.28, 191.01.

8j.
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/©/\//<N
F s%/
S

H,C

TH-NMR (600 MHz, CDCL3): 2.83 (s, 3H, SCH3), 7.38 (t, J = 8.74 Hz, 2H, ArH), 7.73 (dd, J =

5.59 Hz, J=8.56 Hz, 2H, ArH), 7.86 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 15.98, 117.02,117.16, 126.45, 130.37, 130.39, 133.37, 133.43,
134.45,164.51, 179.44, 193.71. (multiple carbon peaks observed due to fluorine-carbon coupling)

8k.

TH-NMR (600 MHz, DMSO-d6): 2.83 (s, 3H, SCH3), 7.34 (t, J = 7.76 Hz, 1H, ArH), 7.48 (t, J =

7.51 Hz, 2H, ArH), 7.57 (dd, J = 7.75 Hz, J= 14.04 Hz, 1H, ArH), 7.84 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 16.06, 117.36 117.50, 118.04, 118.19, 126.48, 126.50, 128.24,
131.90, 131.95, 133.97, 133.99, 136.06, 136.11, 163.61, 179.31, 194.00. (multiple carbon peaks

observed due to fluorine-carbon coupling)

8l

F

(o)

S N
~
S

H,C

TH-NMR (600 MHz, CDCls): 2.83 (s, 3H, SCH3), 7.13 (t,J=9.01 Hz, 1H, ArH), 7.24 (t,J=7.56
Hz, 1H, ArH), 7.41 (dd, J=7.51 Hz, J= 6.87 Hz, 1H, ArH), 7.48 (t,J=7.27 Hz, 1H, ArH), 8.09
(s, 1H, olefinic-H).

16



I3BC-NMR (150 MHz, CDCl;): 16.06, 116.19, 116.34, 122.02, 122.09, 124.72, 124.74, 127.46,
127.51, 128.37, 129.18, 132.47, 132.53, 160.80, 162.50, 179.43, 193.03. (multiple carbon peaks

observed due to fluorine-carbon coupling)

Sm.
F (o]
F ~
/S
H,C

TH-NMR (600 MHz, DMSO-d6): 2.83 (s, 3H, SCH3), 7.28 (ddd, J =2.05 Hz, J = 8.57 Hz, J =
10.36 Hz, 1H, ArH), 7.47 (dd, J=2.32 Hz, J = 11.37 Hz, 1H, ArH), 7.62 (dd, J = 8.65 Hz, J =
15.06 Hz, 1H, ArH), 7.74 (s, 1H, olefinic-H).

I3BC-NMR (150 MHz, DMSO-d6): 16.11, 105.41, 105.59, 105.76, 113.46, 113.48, 113.61, 113.63
118.49, 118.52, 118.57, 118.60, 125.28, 125.31, 128.93, 131.35, 131.37, 131.42, 131.44, 160.82,
163.32, 179.09, 194.06. (multiple carbon peaks observed due to fluorine-carbon coupling)

8n.
(o)
Cl \<
/S
H,C

TH-NMR (600 MHz, DMSO-d6): 2.82 (s, 3H, SCH3), 7.58 (d, J = 8.48 Hz, 2H, Ar-H), 7.65 (d, J
=8.40 Hz, 2H, Ar-H), 7.82 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 16.04, 127.32, 129.93, 132.04, 132.47, 134.10, 136.00, 179.37,
193.67.

8o.
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TH-NMR (600 MHz, DMSO-d6): 2.84 (s, 3H, SCH3), 7.57-7.60 (m, 3H, Ar-H), 7.73 (s, 1H, Ar-
H), 7.83 (s, 1H, olefinic-H).

13C-NMR (150 MHz, DMSO-d6): 16.08, 128.36, 128.74, 130.59, 130.91, 131.67, 133.77, 134.52,
135.90, 179.25, 193.96.

8p.
Cl (o)
Y
O
/S
H,C

TH-NMR (600 MHz, CDCls): 2.83 (s, 3H, SCH3), 7.34 (dd, J = 6.36 Hz, J= 3.67 Hz, 2H, Ar-H),
7.47 (dd,J=7.70 Hz, J=3.20 Hz, 1H, Ar-H), 7.52 (t=5.35 Hz, 1H, Ar-H), 8.23 (s, 1H, olefinic-
H).

3BC-NMR (150 MHz, CDCl;): 16.13, 127.32, 129.18, 129.42, 130.46, 131.45, 131.64, 132.24,
136.32, 179.16, 193.33.

8q.
Cl (o)
Cl \<
S
H,C

TH-NMR (600 MHz, CDCls): 2.83 (s, 3H, SCH3), 7.33 (dd, J = 1.89 Hz, J = 8.42 Hz, 1H, Ar-H),
7.44 (d, J=8.45 Hz, 1H, Ar-H), 7.49 (d, J=1.99 Hz, 1H, Ar-H), 8.13 (s, 1H, olefinic-H).
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IBC-NMR (150MHz, CDCl;): 16.21, 127.60, 127.74, 129.84, 130.31, 130.38, 130.88, 136.83,
136.96, 179.04, 193.05.

8r.
(o)
Br \<
/S
H,C

TH-NMR (600 MHz, CDCl;): 2.08 (s, 3H, SCH3), 6.38 (t,J= 6.87 Hz, 1H, Ar-H), 6.49 (t,J=7.76
Hz, 1H, Ar-H), 6.66 (q, J = 6.69 Hz, 1H, Ar-H), 6.72 (t, J = 8.78 Hz, 1H, Ar-H), 7.32 (s, 1H,
olefinic-H).

I3C-NMR (150 MHz, CDCl;): 16.07, 116.30, 121.91, 121.99, 124.74, 127.38, 129.14, 132.52,
132.58, 179.43, 193.09.

8s.

TH-NMR (600 MHz, DMSO-d6): 2.84 (s, 3H, SCH3), 7.49 (t, J=7.89 Hz,1H, Ar-H), 7.64 (d, J =
7.82 Hz, 1H, Ar-H), 7.69 (d, J=7.72 Hz, 1H, Ar-H), 7.83 (s, 1H, Ar-H), 7.87 (s, 1H, olefinic-H).

I3C-NMR (150 MHz, DMSO-d6): 16.08, 123.02, 128.35, 129.08, 131.89, 133.49, 133.73, 133.81,
136.17, 179.24, 193.96.

8t.
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Br (o)
NN

=

/S

H,C

TH-NMR (600 MHz, CDCl;): 2.83 (s, 3H, SCH3;), 7.25 (t,J=7.53 Hz, 1H, Ar-H), 7.39 (t, J=7.66
Hz, 1H, Ar-H), 7.51 (d, J = 7.71 Hz, 1H, Ar-H), 7.66 (d, = 8.06 Hz, 1H, Ar-H), 8.16 (s, 1H,
olefinic-H).

I3C-NMR (150 MHz, CDCl;): 16.11, 126.64, 127.91, 129.31, 129.74, 131.52, 133.76, 134.17,
134.30, 179.01, 193.38.

3.3. Analytical data of final compounds 9a-9t
(Z)-N'-(5-benzylidene-4-oxo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9a).

Rf value: 0.40 (10%, MeOH/DCM, 1/9)

Yield: 95%, (130.97 mg)

Appearance: white solid

FTIR: (ATR): 3180.79, 2960.45, 2768.3, 1709.80, 1650.64, 1614.01 cm™!

TH-NMR (600 MHz, DMSO-d6): 7.44 (dd, J=7.30 Hz, J=14.61 Hz, 1H, Ar-H), 7.51 (t, J=7.51
Hz, 2H, Ar-H), 7.60 (d, J=7.49 Hz, 2H, Ar-H), 7.67 (s, 1H, olefinic-H), 7.80 (d, /=4.99 Hz, 2H,
ArPy-H), 8.78 (d, J=4.96 Hz, 2H, ArPy-H), 11.44 (s, 1H, NH) 12.66 (s, 1H, NH).

IBC-NMR (150 MHz, DMSO-d6): 121.91, 122.00, 129.77, 130.13, 130.32, 130.49, 133.70,
140.43, 150.68, 150.83, 162.67 (one carbon coalesced).

HRMS: (ESI-MS, m/z) [M-H] caled for [C;6 Hj; N4 O, S]: 323.0603; found: 323.0604.
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(Z)-N'-(5-(4-methylbenzylidene)-4-oxo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9b).

H4C

Rf value: 0.42 (10%, MeOH/DCM, 1/9)

Yield: 92%, (124.88 mg)

Appearance: white solid

FTIR: (ATR): 3186.44, 2977.40, 1712.62, 1650.64, 1622.46 cm’!

TH-NMR (600 MHz, DMSO-d6): 2.33 (s, 3H, CH3), 7.32 (d, J = 7.67 Hz, 2H, Ar-H), 7.48 (d, J =
7.55 Hz, 2H, Ar-H), 7.63 (s, 1H, olefinic-H), 7.80 (d, J = 4.50 Hz, 2H, ArPy-H), 8.77 (d, J = 4.44
Hz, 2H, ArPy-H), 11.42 (s, 1H, NH) 12.60 (s, 1H, NH).

I3C-NMR (150 MHz, DMSO-d6): 21.50, 121.55, 121.92, 122.05, 130.19, 130.32, 130.92, 140.50,
140.63, 150.60, 150.77, 162.66, 167.99.

HRMS: (ESI-MS, m/z) [M-H]- caled for [Cy7 Hj3 Ny O, S]: 337.0759; found: 337.0760.

(Z)-N'-(5-(3-methylbenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9c).

Rf value: 0.48 (10%, MeOH/DCM, 1/9)
Yield: 90%, (122.16 mg)
Appearance: light yellow solid

21



FTIR: (ATR): 3192.09, 2977.40, 2768.36, 1718.26, 1650.64, 1622.46 cm’!

TH-NMR (600 MHz, DMSO-d6): 2.34 (s, 3H, CHs), 7.26 (d, J = 7.14 Hz, 1H, Ar-H), 7.38-7.41
(m, 3H, Ar-H), 7.62 (s, 1H, olefinic-H), 7.80 (d, J = 5.36 Hz, 2H, ArPy-H), 8.77 (d, J = 5.18 Hz,
2H, ArPy-H), 11.40 (s, 1H, NH) 12.62 (s, 1H, NH).

I3C-NMR (150 MHz, DMSO-d6): 21.40, 121.93, 122.65, 127.07, 129.66, 130.24, 131.09, 131.24,
133.70, 139.08, 140.51, 150.65, 150.81, 162.71, 167.89.

HRMS: (ESI--MS, m/z) [M-H]- caled for [Cy7 Hiz Ny O, S]: 337.0759; found: 337.0765.

(Z)-N"-(5-(2-methylbenzylidene)-4-0xo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9d).

Rf'value: 0.41 (10%, MeOH/DCM, 1/9)

Yield: 96%, (130.31 mg)

Appearance: yellow solid

FTIR: (ATR): 3163.84,2971.75, 2779.66, 1712.62, 1692.90, 1630.92 cm’!

TH-NMR (600 MHz, CDCls): 2.38 (s, 3H, CHs), 7.32-7.33 (m, 2H, Ar-H), 7.34-7.38 (m, 2H, Ar-
H), 7.42 (s, 1H, olefinic-H), 7.76 (d, J = 5.41 Hz, 2H, ArPy-H), 8.75 (d, J = 5.40 Hz, 2H, ArPy-
H), 11.40 (s, 1H, NH), 12.66 (s, 1H, NH).

I3C-NMR (150 MHz, DMSO-d6): 19.85, 121.87, 121.98, 127.07, 127.54, 127.92, 130.21, 130.36,
131.37, 132.88, 138.75, 140.46, 150.66, 150.80. (one carbon is coalesced).

HRMS: (ESI--MS, m/z) [M-H] calcd for [Cy; Hj3 N4 O, S]: 337.0759; found: 337.0750.

(Z)-N'"-(5-(4-methoxybenzylidene)-4-o0xo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9e).
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H,CO

Rf value: 0.44 (10%, MeOH/DCM, 1/9)

Yield: 94%, (125. 56 mg)

Appearance: light yellow solid

FTIR: (ATR): 3186.44, 2977.40, 2774.01, 1709.80, 1647.82, 1622.46 cm’!

TH-NMR (600 MHz, DMSO-d6): 3.80 (s, 3H, OCH3), 7.08 (d, J = 8.78 Hz, 2H, Ar-H), 7.56 (d, J
= 8.69 Hz, 2H, Ar-H), 7.63 (s, 1H, olefinic-H), 7.80 (d, J = 5.70 Hz, 2H, ArPy-H), 8.78 (d, J =
5.61 Hz, 2H, ArPy-H), 11.40 (s, 1H, NH), 12.54 (s, 1H, NH).

I3C-NMR (150 MHz, DMSO-d6): 55.88, 115.32, 119.56, 121.90, 122.02, 126.16, 130.16, 132.11,
132.32, 140.48, 150.65, 150.82, 161.08.

HRMS: (ESI-MS, m/z) [M-H] caled for [C;7 Hj3 Ny O3 S]: 353.0708; found: 353.0698.

(Z)-N'-(5-(2-methoxybenzylidene)-4-o0xo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9f).

Rf value: 0.41 (10%, MeOH/DCM, 1/9)
Yield: 88%, (117.55 mg)
Appearance: yellow solid

FTIR: (ATR): 319209, 2954.80, 2774.01 1715.44, 1645.00, 1622.46 cm’!
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TH-NMR (600 MHz, CDCl;): 3.88 (s, 3H, OCH3), 7.07 (dd, J=7.46 Hz, J=15.41 Hz, 1H, Ar-H),
7.11 (dd, J=7.39 Hz, J=15.60 Hz, 1H, Ar-H), 7.43 (d, J=7.62 Hz, 2H, Ar-H), 7.79 (d, J = 4.94
Hz, 2H, ArPy-H), 7.87 (s, 1H, olefinic-H), 8.77 (d, J = 4.50 Hz, 2H, ArPy-H), 11.40 (s, 1H, NH),
12.62 (s, 1H, NH).

I3C-NMR (150 MHz, CDCl3): 56.25, 112.28, 121.40, 121.89, 122.18, 122.67, 124.61, 128.81,
132.41, 140.49, 150.80, 158.32, 162.62.

HRMS: (ESI--MS, m/z) [M-H]- caled for [Cy7 Hj3 Ny O3 S]: 353.0708; found: 337.0700.

(Z)-N"-(5-(3,4,5-trimethoxybenzylidene)-4-oxo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide
(93).

Rfvalue: 0.44 (10%, MeOH/DCM, 1/9)

Yield: 90%, (114.64 mg)

Appearance: dark yellow solid

FTIR: (ATR): 3175.14, 2937.85, 2757.06, 1706.99, 1650.64, 1625.28 cm’!

TH-NMR (600 MHz, DMSO-d6): 3.80 (s, 3H, OCH3), 3.85 (s, 6H, 20CH3), 6.91 (s, 2H, Ar-H),
7.62 (s, 1H, olefinic-H), 7.76 (d, J = 4.77 Hz, 2H, ArPy-H), 8.76 (d, J = 3.97 Hz, 2H, ArPy-H),
11.40 (s, 1H, NH), 12.60 (s, IH, NH).

I3C-NMR (150 MHz, DMSO-d6): 56.55, 60.72, 108.63, 121.89, 121.99, 128.92, 129.18, 129.36,
133.61, 135.91, 139.65, 150.81, 153.65, 167.43.

HRMS: (ESI-MS, m/z) [M-H]- caled for [C19 H;7 Ny Os S]: 413.0920; found: 413.0923.
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(Z)-N'"-(5-(4-isopropylbenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9h).

Rf value: 0.50 (10%, MeOH/DCM, 1/9)

Yield: 94%, (140.49 mg)

Appearance: yellow solid

FTIR: (ATR): 3045.19, 2954.80, 2762.71, 1709.80, 1650.64, 1614.01 cm™!

TH-NMR (600 MHz, DMSO-d6): 1.19 (d, J = 6.84 Hz, 6H, 2CH3), 2.89 (sept, 1H, CH), 7.39 (d,
J=17.88 Hz, 2H, Ar-H ), 7.52 (d, J = 7.82 Hz, 2H, Ar-H), 7.64 (s, 1H, olefinic-H), 7.80 (d, J =
5.03 Hz, 2H, ArPy-H), 8.78 (d, J = 4.88 Hz, 2H, ArPy-H), 11.43 (s, 1H, NH), 12.63 (s, 1H, NH).

13C-NMR (150 MHz, DMSO-d6): 24.00, 33.84, 121.90, 122.00, 127.76, 127.79, 130.19, 130.32,
130.48, 131.37, 150.67, 150.83, 151.31. (one carbon is coalesced)

HRMS: (ESI--MS, m/z) [M-H]- calced for [Cy9 H;7 N4y O, S]: 365.1072; found: 365.1075.

'-((Z)-4-0x0-5-((E)-3-phenylallylidene)-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9i).

0]

H —

s N\N»\CN
Nt

(o)

Rf value: 0.43 (10%, MeOH/DCM, 1/9)
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Yield: 86%, (120.59 mg)
Appearance: yellow solid
FTIR: (ATR): 3197.74, 2994.35, 2774.01, 1712.62, 1650.64, 1625.28, 1602.74 cm’!

TH-NMR (600 MHz, DMSO-d6): 6.98 (dd, J = 11.49 Hz, J = 15.13 Hz, 1H, olefinic-H ), 7.02 (d,
J=15.19 Hz, 1H, olefinic-H), 7.33-7.38 (m, 4H, Ar-H), 7.41 (d, J = 7.46 Hz, 1H, Ar-H), 7.64 (d,
J=17.43 Hz, 1H, olefinic-H), 7.80 (d, J = 4.83 Hz, 2H, ArPy-H), 8.78 (d, J = 4.66 Hz, 2H, ArPy-
H), 11.40 (s, 1H, NH), 12.46 (s, 1H, NH).

IBC-NMR (150 MHz, DMSO-d6): 121.79, 123.98, 125.65, 128.15, 128.48, 129.31, 129.91,
130.47, 135.69, 136.23, 142.78, 145.29, 150.84, 178.97.

HRMS: (ESI-MS, m/z) [M-H] calcd for [C9 Hi3 Ny O, S]: 349.0759; found: 349.0762.

(Z)-N'"-(5-(4-fluorobenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9j).

Rf value: 0.32 (10%, MeOH/DCM, 1/9)

Yield: 87%, (120.35 mg)

Appearance: yellow solid

FTIR: (ATR): 3180.79, 2960.45, 1712.62, 1659.09, 1616.83 cm™!

TH-NMR (600 MHz, DMSO-d6): 7.36 (t, J = 8.28 Hz, 2H, Ar-H), 7.67 (d, J = 7.01 Hz, 2H, Ar-
H), 7.69 (s, 1H, olefinic-H), 7.82 (d, J = 4.55 Hz, 2H, ArPy-H), 8.79 (d, J = 4.46 Hz, 2H, ArPy-
H), 11.46 (s, 1H, NH), 12.54 (s, 1H, NH).
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BC-NMR (150 MHz, DMSO-d6): 116.81, 116.91, 121.90, 122.01, 122.50, 129.05, 130.38,
132.47, 132.53, 132.68, 132.74, 140.40, 150.66, 150.82, 162.21, 163.86. (multiple carbon peaks

observed due to fluorine-carbon coupling)
HRMS: (ESI--MS, m/z) [M-H]- calcd for [C1Hjg N4y O, S F]: 341.0508; found: 341.0511.

(Z)-N'-(5-(3-fluorobenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9k).

Rfvalue: 0.09 (10%, MeOH/DCM, 1/9)

Yield: 95%, (128.41)

Appearance: light yellow solid

FTIR: (ATR): 3141.24, 2966.10, 1701.35, 1659.09, 1636.55 cm!

TH-NMR (600 MHz, DMSO-d6): 7.29 (t, J= 8.20 Hz, 1H, Ar-H), 7.43 (dd, J=7.90 Hz, J = 14.84
Hz, 2H, Ar-H), 7.55 (dd, J= 7.58 Hz, J = 14.38 Hz, 1H, Ar-H), 7.67 (s, 1H, olefinic-H), 7.79 (d,
J=5.53 Hz, 2H, ArPy-H), 8.77 (d, J = 4.48 Hz, 2H, ArPy-H), 11.45 (s, IH, NH), 12.69 (s, 1H,
NH).

BC-NMR (150 MHz, DMSO-d6): 116.94, 117.09, 117.15, 117.29, 121.92, 121.99, 124.57,
125.82,128.71, 131.80, 131.85, 136.11, 136.17, 140.43, 150.67, 150.81, 161.94, 163.56. (multiple

carbon peaks observed due to fluorine-carbon coupling)

HRMS: (ESI-MS, m/z) [M-H]- calcd for [Cys Hio Ny O, S F]: 341.0508; found: 341.0511.

(Z)-N'"-(5-(2-fluorobenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (91).
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Rf value: 0.41 (10%, MeOH/DCM, 1/9)

Yield: 96%, (129.77 mg)

Appearance: yellow solid

FTIR: (ATR): 3152.54, 3050.84, 2774.01, 1687.26, 1628.10, 1597.11 cm™!

TH-NMR (600 MHz, DMSO-d6): 7.36 (d, J= 8.20 Hz, 2H, Ar-H), 7.49 (dd, J= 6.27 Hz, J= 12.57
Hz, 1H, Ar-H), 7.55 (t, J = 7.34 Hz, 1H, Ar-H), 7.67 (s, 1H, olefinic-H), 7.80 (d, J = 4.59 Hz, 2H,
ArPy-H), 8.77 (d, J = 4.32 Hz, 2H, ArPy-H), 11.47 (s, 1H, NH), 12.62 (s, 1H, NH).

IBC-NMR (150 MHz, DMSO-d6): 116.53, 116.67, 120.99, 121.57, 121.64, 121.91, 122.03,
125.56, 125.81, 125.83, 129.25, 132.68, 132.73, 140.38, 150.65, 150.80, 160.00, 161.66. (multiple

carbon peaks observed due to fluorine-carbon coupling)

HRMS: (ESI-MS, m/z) [M-H]- calcd for [C1s Ho Ns O, S F]: 341.0508; found: 341.0497.

(Z)-N"-(5-(2,4-difluorobenzylidene)-4-oxo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9m).

Rf'value: 0.51 (10%, MeOH/DCM, 1/9)
Yield: 97%, (128.85 mg)

Appearance: white solid
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FTIR: (ATR): 3169.49, 2994.35, 2779.66, 1721.07, 1650.64, 1625.28 cm’!

TH-NMR (600 MHz, DMSO-d6): 7.26 (t, J = 7.71 Hz, 1H, Ar-H), 7.46 (t, J = 8.95 Hz, 1H, Ar-
H), 7.61 (s, 1H, olefinic-H), 7.55 (d, J = 8.95 Hz, 1H, Ar-H), 7.79 (d, J = 5.06 Hz, 2H, ArPy-H),
8.77 (d, J=4.72 Hz, 2H, ArPy-H), 11.47 (s, 1H, NH), 12.77 (s, | H, NH).

I3BC-NMR (150 MHz, DMSO-d6): 105.30, 105.47, 105.64, 113.26, 113.41, 118.47, 120.19,
121.88, 121.98, 125.42, 130.80, 130.83, 130.88, 130.91, 140.32, 150.69, 150.84, 160.42, 162.03,

162.58. (multiple carbon peaks observed due to fluorine-carbon coupling)

HRMS: (ESI"-MS, m/z) [M-H] calcd for [Ci6 HsN4O,SF;]: 359.0403; found: 359.0402.

(Z)-N'"-(5-(4-chlorobenzylidene)-4-0xo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9n).

Cl

Rf value: 0.38 (10%, MeOH/DCM, 1/9)

Yield: 90%, (120.22 mg)

Appearance: yellow solid

FTIR: (ATR): 3158.17, 2965.14, 1700.86, 1682.16, 1628.75, 1602.04 cm’!

TH-NMR (600 MHz, DMSO-d6): 7.57 (d, J = 8.38 Hz, 2H, Ar-H), 7.62 (d, J = 8.25 Hz, 2H, Ar-
H), 7.67 (s, 1H, olefinic-H), 7.80 (d, J = 4.08 Hz, 2H, ArPy-H), 8.78 (d, J = 5.20 Hz, 2H, ArPy-
H), 11.46 (s, 1H, NH), 12.69 (s, 1H, NH).

IBC-NMR (150 MHz, DMSO-d6): 121.90, 121.98, 128.79, 129.82, 129.90, 131.72, 131.95,
132.64, 134.99, 140.39, 150.69, 150.83.

HRMS: (ESI"-MS, m/z) [M-H] calced for [C16 H;(N4O,SCl]: 357.0213; found: 357.0214.
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(Z)-N'-(5-(3-chlorobenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (90).

Cl o

Rf value: 0.38 (10%, MeOH/DCM, 1/9)

Yield: 89%, (118.88 mg)

Appearance: white solid

FTIR: (ATR): 3206.43, 2997.31, 2793.56, 1724.90, 1655.45, 1626.07 cm’!

TH-NMR (600 MHz, DMSO-d6): 7.51-7.59 (m, 3H, Ar-H), 7.67 (s, 1H, olefinic-H), 7.68 (d, J =
6.84 Hz, 1H, Ar-H), 7.80 (d, J = 5.10 Hz, 2H, ArPy-H), 8.77 (d, J = 4.46 Hz, 2H, ArPy-H), 11.45
(s, 1H, NH), 12.71 (s, 1H, NH).

IBC-NMR (150 MHz, DMSO-d6): 121.93, 121.99, 127.88, 128.03, 128.49, 130.07, 130.24,
131.59, 134.35, 135.94, 140.40, 150.68, 150.82, 162.72.

HRMS: (ESI--MS, m/z) [M-H]- calcd for [C6H;(N4O,SCI]: 357.0213; found: 357.0200.

(Z)-N"-(5-(2-chlorobenzylidene)-4-0xo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9p).

cl N

Rf value: 0.37 (10%, MeOH/DCM, 1/9)
Yield: 91%, 121.55 mg)

Appearance: yellow solid
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FTIR: (ATR): 3124.29, 3000.00, 2790.96, 1684.45, 1636.55, 1597.11 cm’!

TH-NMR (600 MHz, DMSO-d6): 7.43-7.49 (m, 2H, Ar-H), 7.57 (t,s, J = 8.49 Hz, 3H, Ar-H &
olefinic-H merge) , 7.78 (d, J = 5.30 Hz, 2H, ArPy-H), 8.76 (d, J = 5.00 Hz, 2H, ArPy-H), 11.46
(s, 1H, NH), 12.76 (s, 1H, NH).

IBC-NMR (600 MHz, DMSO-d6): 121.89, 122.01, 125.15, 126.52, 128.49, 129.30, 130.73,
131.71, 131.85, 134.67, 140.37, 150.65, 150.77, 167.51.

HRMS: (ESI--MS, m/z) [M-H]- calcd for [C6 H;g N4y O, S CI]: 357.0213; found: 357.0206.

(Z)-N"-(5-(2,4-dichlorobenzylidene)-4-0xo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9¢q).

Cl

cl N

Rfvalue: 0.34 (10%, MeOH/DCM, 1/9)

Yield: 87%, (112.83 mg)

Appearance: red solid

FTIR: (ATR): 3067.79, 2915.25, 1701.35, 1670.36, 1636.55 cm"!

TH-NMR (600 MHz, DMSO-d6): 7.58-7.62 (m, 2H, Ar-H), 7.73 (s, 1H, Ar-H), 7.78 (d, J = 4.72
Hz, 2H, ArPy-H), 7.81 (s, 1H, olefinic-H), 8.76 (d, J = 4.35 Hz, 2H, ArPy-H), 11.48 (s, 1H, NH),
12.79 (s, 1H, NH).

BC-NMR (150 MHz, DMSO-d6): 121.88, 123.93, 127.26, 128.78, 130.31, 130.45, 130.76,
135.44, 135.55, 140.31, 150.68, 150.81, 162.61, 167.47.

HRMS: (ESI--MS, m/z) [M-H]- calcd for [C6 Ho N4 O, S Cl,]: 390.9823; found: 390.9812.
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(Z)-N'"-(5-(4-bromobenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9r).

Br (o)

Rf value: 0.33 (10%, MeOH/DCM, 1/9)

Yield: 92%, (118.83 mg)

Appearance: yellow solid

FTIR: (ATR): 3180.79, 3000.00, 1704.17, 1676.09, 1619.65 cm"!

TH-NMR (600 MHz, DMSO-d6): 7.53 (d, J = 8.42 Hz, 2H, Ar-H), 7.64 (s, 1H, olefinic-H) 7.70
(d,J=7.82 Hz, 2H, Ar-H), 7.80 (d, J=5.11 Hz, 2H, ArPy-H), 8.77 (d, J = 3.98 Hz, 2H, ArPy-H),
11.47 (s, 1H, NH), 12.77 (s, 1H, NH).

IBC-NMR (150 MHz, DMSO-d6): 121.90, 122.00, 123.86, 128.87, 132.11, 132.54, 132.73,
140.38, 150.66, 150.82, 162.62, 167.41.

HRMS: (ESI-MS, m/z) [M-H]- calcd for [Ci6 H;o N4y O, S Br]: 400.9708; found: 400.9694.

(Z)-N'-(5-(3-bromobenzylidene)-4-oxo0-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9s).

Br o

Rf value: 0.37 (10%, MeOH/DCM, 1/9)
Yield: 90%, (116.25 mg)

Appearance: white solid

32



FTIR: (ATR): 3045.57,2975.87, 2793.56, 1716.88, 1652.78, 1623.40 cm’!

TH-NMR (600 MHz, DMSO-d6): 7.47 (t, J = 7.89 Hz, 1H, Ar-H), 7.58 (d, J = 7.79 Hz, 1H, Ar-
H), 7.64 (d, J = 9.66 Hz, 2H, Ar-H) 7.79 (d, J = 5.27 Hz, 2H, ArPy-H), 7.83 (s, 1H, olefinic-H),
8.77 (d, J= 5.20 Hz, 2H, ArPy-H), 11.45 (s, 1H, NH), 12.72 (s, I H, NH).

BC-NMR (150 MHz, DMSO-d6): 121.94, 122.01, 122.90, 122.93, 128.35, 128.44, 131.80,
132.95, 133.13, 136.18, 140.41, 150.68, 150.82. (one carbon is coalesced).

HRMS: (ESI-MS, m/z) [M-H]- calcd for [Ci6 H;o N4y O, S Br]: 400.9708; found: 400.9691.

(Z)-N'-(5-(3-bromobenzylidene)-4-oxo-4,5-dihydrothiazol-2-yl)isonicotinohydrazide (9t).

Br N

Rf value: 0.41 (10%, MeOH/DCM, 1/9)

Yield: 91%, (117.54 mg)

Appearance: yellow solid

FTIR: (ATR): 2943.69, 2788.20, 1687.50, 1631.42, 1599.37 cm’!

TH-NMR (600 MHz, DMSO-d6): 7.35 (t, J = 7.50 Hz, 1H, Ar-H), 7.51 (t, J=7.76 Hz, 1H, Ar-
H), 7.56 (t, J=7.77 Hz, 1H, Ar-H), 7.69 (d, J = 6.25 Hz, 2H, ArPy-H), 7.78 (s, 1H, olefinic-H),
7.80 (dd, J=3.92 Hz, 1H, Ar-H), 8.76 (d, J=5.46 Hz, 2H, ArPy-H), 11.46 (s, 1H, NH), 12.80 (s,
1H, NH).

BC-NMR (150 MHz, DMSO-d6): 121.90, 122.03, 125.54, 126.53, 127.93, 129.06, 129.43,
132.06, 133.42, 134.01, 140.35, 150.66, 150.79, 162.70.

HRMS: (ESI--MS, m/z) [M-H]- calced for [Ci6 H;o N4y O, S Br]: 400.9708; found: 400.9703.
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4. Spectral data
4.1. Spectral data of compounds 8’
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4.2. Spectral data of compounds 8a-t
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Figure S6. 'H-NMR of compound 8a.
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Figure S7. 3C-NMR of compound 8a.
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Figure S8. 'H-NMR of compound 8b.
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FIDRES 1.105709 Hz
AQ 0.9043968 sec
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DE 6.50 usec
TE 673.2K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.9103545 MHz
NUC1 13C
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Figure S9. 3C-NMR of compound 8b.
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Figure S10. "H-NMR of compound 8c.
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Figure S11. 3C-NMR of compound 8c.
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Figure S12. "H-NMR of compound 8d.
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Figure S13. 3C-NMR of compound 8d.
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Figure S14. "H-NMR of compound 8e.
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F2 - Processing parameters
Sl 32768
T T T T J T T T T T 1 SF 150.8952650 MHz
200 180 160 140 120 100 80 60 40 20 ppm ‘Mo =

Figure S15. 3C-NMR of compound 8e.
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Figure S16. "H-NMR of compound 8f.
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Figure S17. BC-NMR of compound 8f.
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Figure S18. "H-NMR of compound 8g.
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Figure S19. BC-NMR of compound 8g.
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Figure S20. "H-NMR of compound 8h.
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Figure S21. 3C-NMR of compound 8h.
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Figure S22. "H-NMR of compound 8i.
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Figure S23. 3C-NMR of compound 8i.
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Figure S24. 'H-NMR of compound 8j.
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Figure S25. 3C-NMR of compound 8j.
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Figure S27. 3C-NMR of compound 8k.
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Figure S28. "H-NMR of compound 8.
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Figure S30. "H-NMR of compound 8m.
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Figure S31. 3C-NMR of compound 8m.



RMEI-4CL
~Nr=OoOwnm T N T
oD NS o r @
R R -] qAr O
oo n © 0w
[ N o ool

-
b
7

o o

2.5067
2.5048
2.5025

I T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 3.0 2

Figure S32. 'H-NMR of compound 8n.

T T
.5 2.0

T
1.5 1

T

.0

1
ppm

Current Data Parameters

NAME  Nov07-2023-PS-gobind_nmré
30

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20231107
Time 9.20 h
INSTRUM spect
PROBHD Z847801_0049 (
PULPROG zg30

TD 65536
SOLVENT DMSO
NS 16

DS 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 144

DW 41.600 usec
DE 10.93 usec
TE 673.2K

D1 1.00000000 sec
TDO 1

SFO1 600.1037056 MHz
NUC1 1H

PO 4.00 usec

P1 12.00 usec

PLW1 25.00000000 W

F2 - Processing parameters
Sl 65536

SF 600.1000000 MHz
wDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

62



RMEI-4CL

()
BRUKER
(<)

™ - o

I~ = COPM~TOMN oM TIWH W g

© ] Sr¥o00 JRFogN®

] -3 Sgaoia TS @~ G =

o ~ R ] coocooOoO 0

- - -—_rrrrerr T TTOOO - Current Data Parametars
NAME Now07-2023-PS-gobind_nmré

| | \\\/ // W | EXPNO 31
PROCHO 1
F2 - Acquisition Paramaters
Date_ 231107
Time 11.27h
INSTRUM spect
PROBHD m‘ragf_coms {
PULPROG Tgpp30
TD 65536
SOLVENT DMSO
NS 400

4

SWH 36231883 Hz
FIDRES 1.105709 Hz
AG 0.9043968 sec
RG 812
ow 13.800 usec
DE 6.50 usec
TE 673.2K
o1 2,00000000 sec
D11 0.03000000 sec
TDO
SFO1 150.9103545 MHz
NuUc1 13C
PO 3.33 usec
P1 10.00 usec
PLWA 58.50000000
SFO2 600.1024004 MHz
NUC2 1H
CPDPRG[Z2  waltzt5
PCPD2 T0.00 usec
PLW2 3540000153 W
PLW12 1.41600001 W
PLW13 0.71223996 W
F2 - Processing parameders
=1 32768
SF 150.8952650 MHz
wow EM
S58 o
LB 1.00 Hz
GB o
PC 1.40

| ‘ L

T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 T 60 50 40 30 20 ppm

Figure S33. 3C-NMR of compound 8n.
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Figure S34. "H-NMR of compound 8o.

64



RMe-3CI
o ~ TNRODITTND
© N~ CODDDOT R MOeNOLON T
© i ONNNEO S © NOodTDBwko
a LY GOk oanin~ & NOFTOoOND
] @ DY o0 ®d Sk n o
o ~ MmO mMm O NN cdogagga O
- - PCIRSUENC L RCU A TIITTOOO -
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

Figure S35. 3C-NMR of compound 8o.
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Figure S36. 'H-NMR of compound 8p.
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Figure S37. 3C-NMR of compound 8p.
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Figure S38. 'H-NMR of compound 8q.
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Figure S39. 3C-NMR of compound 8q.
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Figure S41. 3C-NMR of compound 8r.
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Figure S42. "H-NMR of compound 8s.

.0

ppm

<)
BRUKER
(<)

Current Data Parameters

NAME  Nov(07-2023-PS-gobind_nmré

EXPNC 40
PROCNO 1

F2 - Acquisition Parameters
Date 20231107
Time 9.25h
INSTRUM spect
PROBHD Z847801_0049 (
PULPROG 2930

TD 65536
SOLVENT DMSO
NS 16

DS 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 228

DW 41.600 usec
DE 10.93 usec
TE 673.2K

D1 1.00000000 sec
TDO 1

SFO1 600.1037056 MHz
NUC1 1H

PO 4.00 usec

P1 12.00 usec

PLW1 25.00000000 W
F2 - Processing parameters
Sl 65536

SF 600.1000000 MHz

WDW EM
SSB Q
LB 0.30 Hz
GB 0

PC 1.00

72



RMe-3Br BRUKER

2 g FESIHENE arroNEo®
a N ELREIE8388 FoBISEEm 8
& o g e e e e HhYATSan~n o Current Data Parameters .
o r~ OO ONNN OoSoSaaO © NAME Nov07-2023-PS-gobind_nmr6
- - - FIFFFTOOO — EXPNO 41
\ \ |/ N PROCNO 1
F2 - Acquisition Parameters
Date_ 20231107
Time 11.56 h
INSTRUM spect
PROBHD Z847801_0049 (
PULPROG zgpg30
TD 65536
SOLVENT DMSO
500
DS 4
SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.9043968 sec
RG 1030
DW 13.800 usec
DE 6.50 usec
TE 673.2K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.9103545 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLWA1 59.50000000 W
SFO2 600.1024004 MHz
NUC2 1H
CPDPRG[2 waltz65
l PCPD2 70.00 usec
[ l " ) . PLW2 35.40000153 W
e = — PLW12 1.41600001 W
PLW13 0.71223998 W
F? - Proceacing narametara
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm

Figure S42. 3C-NMR of compound 8s.
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Figure S43. 'H-NMR of compound 8t.
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Figure S44. 3C-NMR of compound 8t.
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4.3. Spectral data of final compounds 9a-t
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Figure S45. IR spectra of compound 9a.
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Figure S46. "H-NMR of compound 9a.
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Figure S47. 3C-NMR of compound 9a.

Single Mass Analysis

Tolerance =5.0PPM / DBE:min=-1.5 max =500
Element prediction: Off

Number of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Even Electron lons

96 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:050 H:10-25 N:05 0O:05 S:041

RF-A 63 (0.557) Cm (2:230)

TOF MS ES-
1.792+006
100 323.0604
%
324.0634 .
377957 1105433230003 | A0 3208260 331.8048
0 367780 7 3207849 " ; 326.0612 328 81252 R vz
o B e i AR 1}
316.0 318.0 3200 3220 3240 326.0 328.0 3300 3320
Minimum:
Maximum: 2.0 o0
Mass Calc. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula
323.0604 323.0603 0.1 0.3 13.5 1015.7 n/a n/a Clé H11 N4 02 5

Figure S48. HRMS of compound 9a.
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Figure S49. IR spectra of compound 9b.
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Figure S50. "H-NMR of compound 9b.
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Figure S51. 3C-NMR of compound 9b.
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for I-FIT = 3
Monoisotopic Mass, Even Electron lons
96 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-50 H:10-25 N:0-5 0O:0-5 S:0-41
RF-B 142 (1.234) Cm (2:230)
TOF MS ES-
6.99e+005
100 337.0760
%
338.0793
3328163 333975 335.8839237.0339 ‘ 339.0752 339.8618 30 0500 342 8471 E— 345,828 3474651
D roppspospeposodjespmpost oot st msppspuepo ool oy ool ot sopenpo Ehp g e s o ks i puip g g ipompispuceatd /2
3320 334.0 336.0 338.0 340.0 3420 3440 346.0
Minimum: gL
Maximum: 2.0 = L 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
337.0760 337.0759 0.1 0.3 1 LR 8903.4 n/a n/a Cl7 H13 N4 02 5
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HRMS of compound 9b.
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Figure S52. IR spectra of compound 9c.
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Figure S53. 'H-NMR of compound 9c.
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Figure S54. 3C-NMR of compound 9c.
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5 max =50.0
Element prediction: Off
MNumber of isctope peaks used for I-FIT = 3
Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-60 H:5-20 N:1-5 O:0-5 S:1-41
RF-M 21 (0.197) Cm (2:230)
TOF MS ES-
1.01e+006
100 337.0765
Y
338.0795
bt 3 37 & 2 344 8136 6.8 8
i 3068020 2287961 3309213 3348093 337.0379 |339.:J?c0 340077 343.8018 344 8136 3468149 3487599 o
S E L o o e AR mar e e L L o s L e A e S Rt 11154
3260 3280 3300 3320 3340 3360 335.0 340.0 3420 3440 80 3458.0 3500
Minimum =1
Maximum 2.0 L] a0.
Mass Calc. Mass mDa DEM DEE i-FIT Norm Conf (%) Formula
337.0765 337.07358 0.6 1.8 3 670.3 n/a n/a Cl7 H13 N4 02 5

Figure S55. HRMS of compound 9c.

84



106.0

104 |

102 |

100 J

98

96

94

92 ]

90 |

88

%T

26

84 3

825

80 J

78 J

76 J

74

2

70.3

7175

e
1712.62
1692.90

1630.92

4000.0 3000 2000 1500 1000

el and ings ik y bind_npr lab\rf series\2-ch3.002

Figure S56. IR spectra of compound 9d.

500

1
380.0

85



RF-2CH3

o o
< I~ —FOOONCrr TR R - NI D QOO

@ =) ORI OrNOBHDOTO-~ CHADHO®

] T OWEDO~ONB~ODT O EE-E-E-2-%"]

o b EhEERERENEODROG00 1010\ 01063 Current Data Parameters

= = MO RN NN NN NN NAME ' Nov13-2023-PS-GOBIND_NMRS

N Vo= SN oo

F2 - Acqui n Parameters
Date 20231115
Time 124 05 h
INSTRUM
PROBHD 2847801 0049 {
PULPHOG 293

65536
SDLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz

FIDRES 0.366798 Hz
AQ 2.7262376 sec
14

RG

DwW 41.600 usec
DE 10.93 usec

TE .

D1 1.00000000 sec
SF01 600.1037056 MHz
NUC1 1H

P 4.00 usec

P1 12.00 usec

PLWA 25.00000000 W
F2 - Processing parameters
Sl 65536

SF 600.1000000 MHz
WDw EM

S5B 0
LB 0.230 Hz
GB o
PC 1.00
ﬁwr‘ © =) w-(o)a 0
~ ~ e o|® @) o o
S (=] o oilc |~ ]
I T T T T T T T T T T T T T 1
13 12 1 10 9 -] 7 6 5 4 3 2 1  ppm

Figure S57. "H-NMR of compound 9d.
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Figure S58. 3C-NMR of compound 9d.

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5 max =50.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:5-20 N:1-5 0:0-5 S:1-1

RF-T 223 (1.927) Cm (2:230)

TOF MS ES-
1.20e+006
100 337.0750
Yo
335.0784
3 g 39 341.05 2. .
o1 3307812 3320818 3ag7oes 521033 S S a1 Ly M50
T B T e e B A I e e B T B o T o N e T v EE e ) Dt
3320 3340 336.0 3380 340.0 20 3440 346.0
Minimum: =1
Maximum: 2.0 5.0 5(
Ma=s Calc. Mass mDa EEM DEE i-FIT Norm Conf (%) Formula
337.0730 337.0759 -0.%9 -2.7 13.5 858.5 n/a n/a Cl7 H13 N4 02 5

Figure S59. HRMS of compound 9d.
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Figure S61. "H-NMR of compound 9e.
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Figure S62. 3C-NMR of compound 9e
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5 max =50.0
Element prediction: Off
MNumber of isatope peaks used for i-FIT = 3
IMonoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:050 H:520 N:1-5 ©:05 S:11
RF-J 162 (1.405) Cm (2:230)
TOF MS ES-
8.58e+005
)
100 353.0698
%
3540731
9 775 146 .86 5 55, 56. . .y
: %1‘_.??3? 345 8247 346 8639 450.7008 353.0301 3 3]0595 356.0709 350.0315 361 7844 -
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3440 346.0 348.0 350.0 3520 3540 356.0 358.0 360.0 362.0
Minimuam: -1.5
Maximuam: 2.0 =il 50.0
Mazs Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
353.06088 353.0708 -1.0 -2.8 k3o 926.9 n/a nia Cl7 H13 N4 03 5

Figure S63. HRMS of compound 9e.
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Figure S65. "H-NMR of compound 9f.
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Figure S66. >’C-NMR of compound 9f.
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5 max = 500
Element prediction: Off
MNumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-50 H:520 N:1-5 0O:0-5 S:1-1
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Figure S67. HRMS of compound 9f.
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Figure S69. 'H-NMR of compound 9g.
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Figure S70. 3C-NMR of compound 9g.

Single Mass Analysis

Tolerance = 5.0 PPM /

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits {up to 50 closest results for each mass)

Elements Used:

DBE: min =-1.5, max = 50.0

C:0-50 H:520 N:1-5 O:05 5:141
RF-O 102 (0.821) Cm (2:230)
TOF MS ES-
1.086+006
g 413.0023
%
4140055
7015 5 415 0826
: 4057815 407 7389 e [ ©418 8051 472 7930.423 7917 4287646420750 4350781
ISPRSPIMOPIR & v AN, Lot IO i A WP (B i1 L0 et L i ORGP T
405.0 410.0 4150 4200 4250 4300 4350
Minimum: =1.9
Maximum: 2.0 0.0 50.0
Mass Calc. Mass mD PEM DBE i-FIT Norm Conf (%) Formula
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Figure S71. HRMS of compound 9g.

96



114.6
110
105 |
100
95
90
85

80

34519
75 2762.71

70
%T
2954 80
65 ]

60
165054

334 1709.80

50 ]

|

40 J

35]

30 ] 1614,

254
T T T T 1
4000.0 3000 2000 1500 1000 500 380.0

[ and setl in \my ind_npr lab\f seri 1.002

Figure S72. IR spectra of compound 9h.
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Figure S73. 'H-NMR of compound 9h.
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Figure S74. 3C-NMR of compound 9h.

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Even Electron lons

48 formula(e) evaluated with 1 results within limits {up o 50 closest results for each mass)
Elements Used:

C:0-50 H:10-25 N:0-5 0:0-5 S:141
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Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
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Figure S75. HRMS of compound 9h.
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Figure S77. 'H-NMR of compound 9i.
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Figure S78. 3C-NMR of compound 9i.

Single Mass Analysis

20

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 500

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Menoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
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Figure S79. HRMS of compound 9i.
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Figure S80. IR spectra of compound 9j.
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Figure S82. 3C-NMR of compound 9j.
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
192 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-50 H:10-25 MN:0-5 0:0-5 S:0-1 F:0-1
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Figure S83. HRMS of compound 9j.
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Figure S84. IR spectra of compound 9Kk.
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Figure S85. "H-NMR of compound 9k.
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Figure S86. 3C-NMR of compound 9k.

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

192 formula(e) evaluated with 1 results within limits (up to 30 closest results for each mass)
Elements Used:
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Figure S87. HRMS of compound 9k.
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Figure S88. IR spectra of compound 91.
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RF-2F
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Current Data Paramelers
NAME  Nov15-2023-PS-GOBIND_NMRG
20

EXPNO

PROCNO A

F2 - Acquisition Parameters
Date_ 20231115
Time 12, 11 h
INSTRUM

PROBHD ZS47SG\ 0049{
PULPROG 2330

TD 65538
SOLVENT DMSO
NS 18

Ds 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2 ?252976 sec
RG

Dw 41 EOD UsSeC
DE 10.93 usec

TE 3.2

D1 1.00000000 sec
TDO 1

SFO1 600.1037056 MHz
NUC1 1H

PO 4.00 usec

P1 12.00 usec

PLW1 25.00000000 W
F2 - Processing parameters
sl 5.

65536
SF 600.1000000 MHz
DW EM

Wi
SSl
LB 0.30 Hz
GB 0
PC 1.00
A UMJ
W r ~ Q| [N
@ 3| %@ =~
(=] Nl [rOlr{r|r
T T T T T T i T T T T T 1
14 13 12 1 10 9 8 z 6 5 4 3 2 1 ppm

Figure S89. 'H-NMR of compound 91.

110



RF--2F

B%?R
Lo

~a o o W oL r~ar~W rTRONNO®

0O VUORANRIBUSHBIL GO N IRSHELE

2 oo OO WD WD N o ww -]

o RO GNENanaaERE O S O M O @ Deurrent Data Parameters

—_ EFrFrFTEFTFEFFEFEFIEFREFFREEE = FTF T OO OFANE Jmmwsaoblndnmrs
EXPNO

VN SSSN == SN
F2 - Acquisition Parameters
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Tirne 1419h
INSTRUM
PROBHDZ%SBOIDWB(
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65536
QOL'M'E NT DMSO
NS 1024

Ds 4

SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.9043968 sec
RG 2050

DW 13.800 usec
DE 6.50 usec
TE 419.7 K

D1

D11 003000000 sec
TDO 1

SFO1 1509103545 MHz
HNUc1 13C

PO 4,67 usec

P 14.00 usec

SFOE 600, 10!4004 MHz

CPDF'HG|2 mnzes

PCPD2 70.00 usec
PLW2  11.80000019 W
PLW12  0.26550001 W
PLWI3  0.13354000 W

F2 - Processing parameters
|
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SSB 0
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Figure S90. 3C-NMR of compound 91.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:520 N:1-5 0O:0-5 S:1-1 Fi1-1

RF-5 25 (0.231) Cm (2:230)

TOF MS ES-
1.17e+006
100 341.0497
%
342.0529
3358225  337.8109339.1993  341.0082 T OM30489 . cies wea21e
333.7047 7228550 i : | d ; : 350.8104 3531901
e o B o B B MR RN EEAmEREEEam s B B R S S 115
3340 3360 338.0 3400 3420 3440 346.0 2480 350.0 3520

Minimuam: -1.5
Maximuam: 2.0 5.0 S0.0
Mazsz Calc. Mass mDa FEM DBE i-FIT Norm Conf (%) Formula
341.0497 341.0508 -1.1  -3.2 13.5 96€0.8 n/a n/a Clé HILD N4 O2 S F

Figure S91. HRMS of compound 91.
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Figure S92. IR spectra of compound 9m.
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\"\‘ %r’//J W NAME_ Oc124-2023-PS-GOBIND_NMRS
EXPNO 0
PROCNO 1
F2 - Acquisition Parameters
Date_ 20231024
Time 1546 h
INSTRUM spect
PROBHD Z847801 0049
PULPROG zg30
T 8!
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 256
DwW 41.600 usec
DE 10.93 usec
TE 673.2K
D1 1.00000000 sec
TDO h |
SFO1 600.1037056 MHz
NUCH 1H
PO 4.00 usec
P1 12.00 usec
PLW1 25.00000000 W
F2 - Processing parameters
Sl
SF £00.1000000 MHz
WDW EM
SSB 0
LB 0.30 Hz
G L]
PC 1.00
e i=3 Q| [
‘m—‘ 3 a Wc’fgjﬁ
o o o™ —oiriro
I T T T T T T T T T T T T T T 1
14 13 12 1 10 9 8 7 6 5 4 3 2 1 ppm

Figure S93. "H-NMR of compound 9m.
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—_TrrrrrFTTEFTEFTFETTF TR T T TTOMCO0 Current Data Parameters
N/ N ST\ g = =0/~ NAME 0ct24-2023-PS-GOBI
EXPNO 91
PROCNO 1
F2 - Acquisition Parameters
Date 20231024
Time 20.07 h
INSTRUM spect
PROBHD Z847801_0049 (
PULPROG 2gpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.9043968 sec
RG 912
DW 13.800 usec
DE 6.50 usec
TE 673.2K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.9103545 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLWA1 59.50000000 W

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 ppm

Figure S94. 3C-NMR of compound 9m.

Single Mass Analysis
Tolerance = 5.0 PPM /
Element prediction: Off
Number of isotope peaks used for I-FIT = 3

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

T T T T T T T T T 1

C:0-50 H:520 N:1-5 O:05 F:1-1 S:1-1
RF-G 42 (0.376) Cm (2:230)
TOF MS ES-
1.09e+006
100 359.0402
%
360.0434
. 350 5141 153.1904_353.8120 1568172 3590009 3:-1.|0394 352.0411 365.1057 366.1072 3678178 359_302%?’
L B e B B B e B B R A A B B B B B B e B B I S e s T el
3520 3540 356.0 3580 360.0 3620 3640 366.0 368.0 370.0
Minimum: =1-05
Maximum: 2.0 D=0 50.0
Mazsz Calc. Mass mDa EEM DBE i-FIT Norm Conf (%) Formula
359.0402 350.0403 ~-0.1 -0.3 17.5 6953.3 n/a n/a Cl9 HB N4 O F 5

Figure S95. HRMS of compound 9m.
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Figure S96. IR spectra of compound 9n.
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Current Data Parameters
NAME  Oct26-2023-PS-gobind_nmré
EXFNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20231026
Time 951 h
INSTRUM spect
PROBHD 7847801 0049 (
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 203
Dw 41.600 usec
DE 10.93 usec
TE 673.2 K
D1 1.00000000 sec
TDO
SFO1 600.1037056 MHz
NUC1 1H
PO 4.00 usec
P1 12.00 usec
PLWA '25.00000000 W
F2 - Processing parameters
sl 65536
SF 600.1000000 MHz
wDw EM
S5B 0
LB 0.30 Hz
GB Q
PC 1.00
M
o - (=) ﬁlgr“oﬁ
<@ ] | e ] i b
(=] Q ™~ NioNiN
T T T T T T T T T T T T T T 1
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Figure S97. 'H-NMR of compound 9n.
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Figure S98. 3C-NMR of compound 9n.
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 1 results within limits (up to 30 closest results for each mass)
Elements Used:
C:0-50 H:520 N:1-5 O:0-5 511 Cl141
RF-L 144 (1.251) Cm (2:230)
TOF M3 ES-
5.01e+005
100 357.0214
% 359.0190
o . 260.0214
o] H3pospaapipp 3487576353813 356581 | | 7 365 7762.366.8041 372 5080.373 5071 301791
L e e S e e e L L o e o s o s sy s s LA o o s e o e o o iz
3450 350.0 3550 360.0 365.0 370.0 3750 3300
Minimum: i (s
Maximum: Z.0 2.0 50.0
Mass Calc. Mass mDa DEM DBE i-FIT Norm Conf (%) Formula
357.0214  357.0213 0.1 0.3 13.5 8%4.8 n/a n/a Clé HI10 N4 02 5 C1

Figure S99. HRMS of compound 9n.
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Figure S100. IR spectra of compound 9o.
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EXPNO
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F2 - Acquisilien Parameters
Date_ 3102
Time 10.38 h
INSTRUM spect
PROBHD Z847801_0048 (
PULPROG 7930

TD 65
SOLVENT DM3SO
NS 16

DS 2

SWH 12019,230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 228

bw 41.600 usec
DE 10.93 usec
TE 673.2 K

D1 1.00000000 sec
TDO 1

SFO1 600.1037056 MHz
NUC1 1H

PO 4.00 usec

P1 12.00 usec
PLW1 25.00000000 W

F2 - Processing parameters
sl 65536

8F 600.1000000 MHz
‘WDW EM

55B 0

LB 0.30 Hz

GB ¢

PC 1.00

< @ S alq|a|e

o (=] o™ —|—|oim
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Figure S101. '"H-NMR of compound 9o.
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RF-3CL RE IN ETOH
BRUKER
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128.4959
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40.5226
40.4026
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Current Data Parameters
HAME  Oct25.2023-PS-GOBIND_NM
EXPNO n

2
§

PROCNO 1
E2 - Acquisition Parameters.
Date_ 20231026
Time 430k
INSTRUM " spect
PROBHD mm;ﬁaf
20
o 5536
SOLVENT  DMSO
HS 1024
DS [
SWH 11,883
FIDRES _ 1.10570% Hz
a0 1965
RG 912
oW 13,800 usee
DE 6.50 usec
TE 732K
o1
DIl 003000000 see
SFO1 1500103545 MHE
HUCT 136
] 333 usee
10.00 usec
PLWI  59.50000000 W
SFOZ  600.1024004 MHz
uC: H

N

CPOPRG[2 waltzss
PCP usee
PLWZ 3540000153 W
PLWIZ 141500001 W
PLWI3 oTIR2INB W
F2 - Processing parametars

SF 150.8952650 MHz
wow EM

558 o
LB 1.00 Hz
GB )
PC 1.40

WA A

T T T T T T T T T T T T T T T T T
1770 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S102. 3C-NMR of compound 9o.

Single Mass Analysis

Taolerance = 5.0 PPM / DBE: min=-1.5 max =500
Element prediction: Off

Number of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:5-20 N:1-5 0O:0-5 S:1-1 Cl:1-1

RF-H 123 (1.070) Cm (2:230)

TOF MS ES-
9.19e+005
100 357.0200
% 359.0196
358.0229 ———
; 345.8171 343.9_305349.8139 3531994 356.9788 | 350.|D2¢32 D 3651065 ;Ec-.81c-0359_?962 971 8217 373 8111 -
e e e i e e e o e e N A e et e e e e e e B R B T B S S e e 1 T
3475 3500 3525 355.0 3575 360.0 3625 365.0 367.5 370.0 3725 375.0
Minimum: =1l
Maximuam: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
357.0200 357.0213 o [ -3.6 1355 1000.7 nfa n/a Cle HI10 N4 02 5 C1

Figure S103. HRMS of compound 9o.
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Figure S104. IR spectra of compound 9p.
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NAME  Nov15-2023-PS-GOBIND NMRE
EXPNO a0
PROCNO 1
F2 - Acquisition Parameters
Date 20231115
Time 1223 h
INSTRUM spect
PROBHD Z847801 0048 {
PULPROG 2930
SOLVENT DMSO
NS 16

2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 90.5
bW 41.600 usec
DE 10.93 usec
TE 673.;
D1 1.0000000¢ sec
TDO 1
SFO1 600.1037056 MHz
NUGi 1H
PO 4.00 usec
P1 12.00 usec
PLW1 25.00000000 W
F2 - Processing parameters
Sl 65536
SF 600.1000000 MHz
wow EM
888 L]
LB 0.30 Hz
GB 0
PC 1.00
A

1.1
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Figure S105. 'H-NMR of compound 9p.
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. L L B L LA e B B s SIIRZER Current Data Parameters:

NAME  Nov15-2023-PS-GOBIND_NMRE&
a
1

L
/
§

F2 - Acquisition Parameters
Date_ 20231116

Time 1514 K
INSTRUM spect
PROBHD zaa?egl'cmt
PULPROG Zgpg30
TO 85536
SOLVENT OMSO

NS 500

Ds 4

SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.9043968 sec
RG 812

ow 13,800 usec
DE 6.50 usec
TE 673.2 K

=1} 2.00000000 sec
D1 10.03000000 sec

TOO 1
SFO1 150.9103545 MHz
NUC1 13C

3.33 usec
P1 10.00 usec
PLW1
SFO2 600.1024004 MHz
Nuc2 1H
CPDPRG[2 wallzés
PCPD2 70.00 usec

PLW12 141600001 W
PLW13 0.71223998 W

F2 - Processing parameters
sl

SF 150.8952650 MHz
wow EM

558 o
LB 1.00 Hz
GB L]
PC 1.40
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Figure S106. *C-NMR of compound 9p.

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5 max =500
Element prediction: Off

Number of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:5-20 N:1-5 O: 05 S:1-1 Cl141

RF-Q 143 (1.243) Cm (2:230)

TOF MS ES-
1.30e+006
100 3570206
% 359.0179
e 3641.0170
56,970 3600200 361, 62 736
(165404 3497630 3507926 3531991 35580550 0 | | > Sha: T30 57701
e R e PN DO -3 =1L SRR NP NORMAROR NVRPPRY SN ANV AR =13 L
348.0 350.0 3520 254.0 356.0 356.0 360.0 262.0 364.0 366.0
Minimum: =1 .5
Maximum: 2.0 5.0 50.0
Mazs Calc. Mass mDa EEM DEBE i-FIT Norm Conf (%) Formula
357.0206  357.0213 ~0.7 -2.0 13.5 1018.5 n/a  n/a Clé HIO N4 02 5 Cl

Figure S107. HRMS of compound 9p.
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Figure S108. IR spectra of compound 9q.
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Figure S109. '"H-NMR of compound 9q.
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F2 - Acquisition Parameters
Date_ 20231027
Time 7.50h
INSTRUM supect
PROBHD Z847801_0049 (
PULPROG zgpg30
i) 6
SOLVENT DMSO
NS
DS 4
SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.9043968 sec
RG 912
DwW 13.800 usec
DE 6.50 usec
TE 673.2 K
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Figure S110. *C-NMR of compound 9q.
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5 max =500
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
80 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-50 H:5-20 N:1-5 0O:0-5 S:11 ClL1-2
RF-K 62 (0.547) Cm (2:230)
TOF MS ES-
1.02e+006
100 390.9812
%
il 3019842 3949750
] o 199395 9784
o 379 7738 380-7834 382.7619 405 7704 957 7594 390-940]) l Il 7 1977604 400.9604 402 0682 404.7720 e
I SN NS ERE S WS (VL RN B S SRS B SN REUNNE. N TS e S S R O, S P [ e S LT 0 LS SR -
380.0 3825 385.0 387.5 390.0 3925 395.0 3975 400.0 4025 405.0
Minimum: =15
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DB i-FIT Norm Conf (%) Formula
390.9812 390.9823 -1.1 -2.8 13.5 856.6 n/a n/a Cle H9 N4 02 s Cl2

Figure S111. HRMS of compound 9q.
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Figure S112. IR spectra of compound 9r.
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TE 673.2 K
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P1 12.0C usec
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Figure S113. 'H-NMR of compound 9r.
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Figure S114. 3C-NMR of compound 9r.

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5 max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

96 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-50 H:10-25 N:0-5 0:0-5 S:1-1 Br.0-1

RF-F 22 (0.204) Cm (2:230)
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Figure S115. HRMS of compound 9r.
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Figure S116. IR spectra of compound 9s.
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Figure S117. 'H-NMR of compound 9s.
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Figure S118. 3C-NMR of compound 9s.

Single Mass Analysis
Tolerance = 5.0 PPM
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

DBE: min =-1.5, max = 50.0

80 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
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Figure S119. HRMS of compound 9s.
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Figure S121. "H-NMR of compound 9t.
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Figure S122. 3C-NMR of compound 9t.

Single Mass Analysis
Tolerance = 5.0 PPM
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

T 1
60 50 40 30 20 10 ppm

80 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
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Figure S123. HRMS of compound 9t.
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