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1. General Comments:

All reactions were carried out under argon atmosphere using oven dried pressure tubes. All
electrophilic cyanating reagents (N-CN reagents) were synthesized from corresponding
amine/amide’. [Pd(cinnamyl)Cl], was prepared from known literature?. Dry solvents were
prepared through standard procedure and stored in an oven using molecular sieves 4A under
argon atmosphere. Column chromatography was performed using Rankem Silica gel (100-200
mesh) and the solvent system used unless otherwise specified was ethyl acetate — hexanes with

various percentages of polarity depending on the nature of the substance.

2. Analytical Methods:

NMR data were recorded on 400 and 500 MHz spectrometers. 'H and '3C NMR spectra were
referenced to signals of either deuterated solvents or residual protic solvents. Infrared spectra
were recorded on a Thermo Nicolet iS10 FT and Jasco ATR-IR spectrometer. HRMS were
recorded by electrospray ionization (ESI) method on a Q-TOF Micro with lock spray source

3. Synthesis of electrophilic cyanating reagents

Synthesis of 2-cyano-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (2a)

0]
\\//O O
L \\,/O i \\/O
; . . S BrCN (1.2 equiv) s/
N—H LiAIH, (1.2 Y |
THE ‘E)(°C - q1uévh) B @/N_H Flal (126 qulv) ©/\/N_CN
\ : , Acetone, 0 °C-rt, 1 h

Step 1: To a stirred suspension of LiAlH, (122 mg, 3.29 mmol, 1.2 equiv) in anhydrous THF
(4 mL) in an ice-water bath was added a solution of saccharin (500 mg, 2.74 mmol, 1 equiv) in
anhydrous THF (3 mL) dropwise over 30 min under argon. The ice bath was removed and the
suspension stirred for 16 h at room temperature. When TLC analysis showed the reaction
completed, the reaction mixture was quenched with 10% H,SO, and extracted to ethyl acetate.
The combined organic extracts were concentrated to a pale-yellow solid.

Step 2: A dry and argon flashed Schlenk tube was charged with above obtained reduced
saccharin (500 mg, 2.95 mmol, 1 equiv), cyanogen bromide (376 mg, 3.54 mmol, 1.2 equiv)
and magnetic stir bar and sealed with septum. Acetone (8 mL) was added, and the resultant
slurry was cooled to 0 °C. Then, triethylamine (383 mg, 3.78 mmol, 1.28 equiv) was added

dropwise over 20 min and stirred at same temperature for 1 h. The reaction mixture was
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partitioned between ethyl acetate and water. The organic layer was washed to brine and dried
over sodium sulphate. Evaporation of solvent and purification by column chromatography
using mixture of hexane/ ethyl acetate as an eluent afforded 2a in 69% of yield (512 mg) as a
white solid. R,=0.50 in 30:70 ethyl acetate/hexane; FTIR (neat, cm™): 3060, 2360, 2236, 1348,
1184, 734, 668; 'H NMR (400 MHz, CDCls, 24 °C): 6 7.85 (d, /= 7.9 Hz, 1H), 7.77 (t, /= 8.9
Hz, 1H), 7.66 (t, J = 8.3 Hz, 1H), 7.49 (d, /= 7.7 Hz, 1H), 4.98 (s, 2H); *C{'H} NMR (100
MHz, CDCI3, 24 °C): ¢ 134.8, 131.8, 130.6, 130.5, 125.1, 122.1, 106.0, 51.1; HRMS (ESI/Q-
TOF) m/z: [M*] Caled. for CgHgN,0O,S 194.0150; found 194.0154.

Synthesis of morpholine-4-carbonitrile (2b)

@]
[ j BrCN (1 equiv) [ ]
K,COj3 (1.5 equiv) N~ 2b

Acetone, 0 °C-rt, 1 h CIZN

Round bottomed flask was charged with a stir bar, morpholine (535 mg, 6.13 mmol, 1 equiv)
and potassium carbonate (1.27 g, 9.20 mmol, 1.5 equiv) followed by acetone (8 mL) was added
and cooled to 0 °C. Then, cyanogen bromide (650 mg, 6.13 mmol, 1 equiv) in acetone was
added dropwise. The reaction mixture is then allowed to warm to room temperature and water
was added followed by extracted with DCM. Evaporation of solvent afford 2b in 75% (519
mg) yield as a yellow liquid. R;=0.50 in 20:80 ethyl acetate/hexane. FTIR (neat, cm™'): 3454,
2862, 2358, 2212, 1449, 1109, 997, 731; '"H NMR (400 MHz, CDCl;, 24 °C): 6 3.67-3.52 (m,
4H), 3.39-2.96 (m,4H); 3C{'H} NMR (100 MHz, CDCl;, 24 °C): 6 117.0, 66.2, 65.3, 48.5,
43.9; HRMS (ESI/Q-TOF) m/z: [M*] Calcd. for CsHgN,O 112.0637; found 112.0640.

Synthesis of piperidine-1-carbonitrile (2¢)

O BrCN (1 equiv) O
N K2CO3 (1 5 equiv) N 2c

o |
Ill Acetone, 0 °C-rt, 1 h CN

Round bottomed flask was charged with a stir bar, piperidine (500 mg, 5.87 mmol, 1 equiv)
and potassium carbonate (1.21 g, 8.80 mmol, 1.5 equiv) followed by acetone (10 mL) was
added and cooled it to 0 °C. Then, cyanogen bromide (621 mg, 5.87 mmol, 1 equiv) in acetone
was added dropwise. The reaction mixture is then allowed to warm to room temperature and

water was added followed by extracted with DCM. Evaporation of solvent afford 2¢ in 80%
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(517 mg) yield as a colourless liquid. R, = 0.50 in 20:80 ethyl acetate/hexane; FTIR (neat, cm™
1):3593,2941, 2858, 2360, 2207, 1449, 1104, 727; '"H NMR (400 MHz, CDCls, 24 °C): ¢ 3.09
(t, J= 6.5 Hz, 4H), 1.59-1.45 (m, 6H); *C{'H} NMR (100 MHz, CDCI3, 24 °C): 6 118.5, 50.0,
24.4,22.8; HRMS (ESI/Q-TOF) m/z: [M*] Caled. for CgHoN,: 110.0844; found: 110.0848.

Preparation of 3,4-dihydroquinoline-1(2H)-carbonitrile (2d)

@j BrCN (1 equiv) _ @j
N Ko,CO3 (1.5 equiv) N~ 2d

I A °C-rt, 16 h !
0 cetone, 0 °C-rt, 16 eN

Round bottomed flask was charged with a stir bar, tetrahydroquinoline (622 mg, 4.67 mmol, 1
equiv) and potassium carbonate (970 mg, 7.00 mmol, 1.5 equiv) followed by acetone (7 mL)
was added and cooled it to 0 °C. Then, cyanogen bromide (495 mg, 4.67 mmol, 1 equiv) in
acetone was added dropwise. The reaction mixture is then allowed to warm to room temperature
and water was added followed by extracted with DCM. Evaporation of solvent and purification
by column chromatography using mixture of hexane/ ethyl acetate as an eluent afforded 2d in
69% (512 mg) yield as a dark brown liquid. Ry = 0.40 in 20:80 ethyl acetate/hexane; FTIR
(neat, cm™): 3039, 2945, 2360, 2213, 1496, 1294, 738; '"H NMR (400 MHz, CDCl;, 24 °C): 6
7.20-7.12 (m, 2H), 7.05 (d, J=7.78 Hz, 1H), 6.97-6.89 (m, 1H), 3.75-3.68 (m, 2H), 2.77 (t,J
= 11.0 Hz, 2H), 2.04-1.97 (m, 2H) BC{'H} NMR (100 MHz, CDCI3, 24 °C): 6 135.4, 129.7,
127.4,123.9, 122.7, 115.4, 113.4, 48.4, 26.1, 20.8; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd.
for CEHENO 159.0922; found 159.0922.

Preparation of N-cyano-/N-cyclohexyl-4-methylbenzenesulfonamide (2¢)

NH,
I PR O %
EtzN (1.5 equiv) N/S BrCN (1.2 equiv) N/S
Q0 *  DCM r16h : \©\ Et;N (1.28 equiv) 3 \©\
/S\©\ CHj Acetone, 0°C, 1h CHs
2e
CH

Step 1: Round bottom flask with magnetic stirring bar was charged with cyclohexylamine (600
mg, 6.05 mmol, 1.05 equiv) and THF (10 mL). After the solution had been cooled to 0 °C, a

solution of the tosyl chloride (1.1 g, 5.76 mmol, 1 equiv) in THF (10 mL) was added dropwise

over a period of 5 min. Subsequently, triethylamine (702 mg, 6.91 mmol, 1.2 equiv) was added
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at the same temperature. The reaction was allowed to stir at room temperature for 24 h, before
being quenched with water. The reaction mixture was extracted with DCM and dried over
sodium sulphate. The solvent was removed under vacuum and the crude product was purified
using column chromatography to afford a N-tosylamine derivative as a colourless liquid.

Step 2: A dry and argon flashed Schlenk tube was charged with N-tosylamine derivative (500
mg, 1.97 mmol, 1 equiv) was dissolved in THF and cooled to 0 °C. To this solution NaH (95
mg, 4.06 mmol, 2 equiv) was added portion wise. Then, the mixture was stirred for half-an-
hour at same temperature. To this, cyanogen bromide (271 mg, 2.64 mmol, 1.3 equiv) in THF
was added dropwise over 15 minutes and stirred for 2 h at 0 °C then warm to RT, subsequently
stirring was continued for 16 h. Aqueous NH4Cl was added to remove excess NaH then
extracted with ethyl acetate. Evaporation of solvent followed by purification of compound
through column chromatography using mixture of hexane/ ethyl acetate as an eluent afforded
2e in 87% (480 mg) yield as a colourless liquid. R,= 0.6 in 20:80 ethyl acetate/hexane FTIR
(neat, cm™): 3060, 2938, 2359, 2225, 1376, 1171, 979, 735, 665; 'H NMR (400 MHz, CDCls,
24 °C): 6 7.83 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 7.9 Hz, 2H), 3.69-3.57 (m, 1H), 2.47 (s, 3H),
1.82-1.69 (m, 4H), 1.61-1.59 (m, 1H), 1.49-1.38 (m, 2H), 1.33-1.20 (m, 2H), 1.13-1.00 (m,
1H); BC{'H} NMR (100 MHz, CDCl3, 24 °C): ¢ 146.2, 135.1, 130.5, 127.7, 107.3, 60.0, 31.5,
25.3, 24.6, 21.8; HRMS (ESI/Q-TOF) m/z: [M*] Calcd. for C;4H;sN,O,S 278.1089; found
278.1095.

Synthesis of N-benzyl-N-cyano-4- methylbenzenesulfonamide (21)

o
* 0 Et3N (1.2 equiv) BrCN (1.3 equiv)
\\S// THF, 0 °C-rt NaH (2 equiv) ©_\

~cl HN >0 THF, 0°C, 1 h

HsC

Step 1: To a solution of benzylamine (500 mg, 4.66 mmol, 1 equiv) and triethylamine (708 mg,
6.99 mmol, 1.5 equiv) in DCM (20 mL), tosyl chloride (889 mg, 4.66 mmol, 1 equiv) was
added in small portions. The reaction was allowed to stir at room temperature for 1 h, before
being quenched by water. The aqueous layer was extracted with DCM. The residue obtained
after evaporation was recrystallized from (DCM/hexane) to produce N-tosylamine derivative

as a colourless crystal.
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Step 2: A dry and argon flashed Schlenk tube was charged with N-tosylamine derivative (500
mg, 1.91 mmol, 1 equiv), cyanogen bromide (242 mg, 2.29 mmol, 1.2 equiv) and magnetic stir
bar and sealed with septum. Acetone (5 mL) was added and the resultant slurry was cooled to
0 °C. Then triethylamine (248 mg, 2.45 mmol, 1.28 equiv) was added dropwise over 20 min
and stirred at same temperature for 1 h. To the reaction mixture diluted water was added and
extracted with ethyl acetate. The organic layer was washed with brine and dried over sodium
sulphate. Evaporation of solvent and purification by column chromatography using mixture of
hexane/ ethyl acetate as an eluent afforded 2f in 39% (213 mg) yield as a colourless solid. Ry=
0.50 in 30:80 ethyl acetate/hexane FTIR (neat, cm™'): 3067, 2359, 2229, 1377, 1171, 1009, 896,
706, 658; '"H NMR (400 MHz, CDCl;, 24 °C): 6 7.68 (d, J = 8.8 Hz, 2H), 7.29-7.20 (m, 5H),
7.16-7.10 (m, 2H), 4.45 (s, 2H), 2.37 (s, 3H); BC{'H} NMR (100 MHz, CDCls, 24 °C): 6
146.4, 133.9, 132.2, 130.4, 129.4, 129.1, 128.9, 128.0, 108.7, 54.3, 21.8; HRMS (ESI/Q-TOF)
m/z: [M*] Caled. for C;5sH4N,O,S 286.0776; found 286.0784.

4. Optimization studies

4.1 Screening of cyanating reagent

[Pd (Cinnamyl Cl)]» (5 mol %)

Br
/©/ N R/\N/R1 (”BU)3PHBF4( 30 mOl%) _ /@/CN
\ -
Cs,CO5 (2.0 equiv
MeO CN 2C0s ( quiv) MeO

2 (2 equiv) Dioxane, 140 °C, 16 h

1a (1 equiv) 3a

Cyanating Yield

O
Entry 0o
S eI
- N
CN

N-CN N
1 2a 28 oN
2 2b 23 2a 2b 2c
3 2¢ nr
) (L

4 2d 15 _Ts g .

N N CN
5 2e 14 CN CN

2d 2e 2f

6 2f 11
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4.2 Screening of catalyst, ligand, base and solvent

Qo Pd-catalyst (5 mol %)

Br &7 CN
+ \ Ligand (30 mol%)
N—CN 50 -
MeO Base (2.0 equiv) MeO

solvent, 140 °C, 16 h

1a (1 equiv) 2a (2 equiv) 3a
Entry Pd-catalyst Ligand Base Solvent Yield (%)
1 Pd(OAc), ("Bu);P-HBF, Cs,CO;5 Dioxane 14
2 PdCl, ("Bu);P-HBF, Cs,CO; Dioxane 18
3 Pd(PPhs), ("Bu);P-HBF, Cs,CO;s Dioxane 17
4 Pd(PPh;),Cl, ("Bu);P-HBF, Cs,CO;s Dioxane 10
5 [Pd(CH3CN)4](BF4), ("Bu);P-HBF, Cs,COs3 Dioxane 15
6 [Pd(cinnamyl)C1], ("Bu);P-HBF, Cs,CO;  Dioxane 28
7 Pd(acac), ("Bu);P-HBF, Cs,CO;s Dioxane nr
8 [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOAc Dioxane 12
9 [Pd(cinnamyl)Cl], ("Bu);P-HBF, NaOPiv  Dioxane 10
10 [Pd(cinnamyl)Cl], ("Bu);P-HBF, NaOMe  Dioxane 25
11 [Pd(cinnamyl)Cl], ("Bu);P-HBF, K;POy4 Dioxane nr
12 [Pd(cinnamyl)Cl], ("Bu);P-HBF, Na,CO;  Dioxane 10
13 [Pd(cinnamyl)CI], ("Bu);P-HBF, KOMe Dioxane 45
14 [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOMe CH,CN 73
15 [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOMe DMSO 20
16 [Pd(cinnamyl)CI], ("Bu);P-HBF, KOMe DCE 37
17 [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOMe Diglyme 83
18 [Pd(cinnamyl)Cl], PPh; KOMe Diglyme 21
19 [Pd(cinnamyl)Cl], Tri(o-tolyl)phosphine KOMe Diglyme 17
20 [Pd(cinnamyl)CI], Tributylphosphine KOMe Diglyme 43
21 [Pd(cinnamyl)Cl], X-phos KOMe Diglyme 30
22 [Pd(cinnamyl)Cl], Bipyridyl KOMe Diglyme nr
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23 [Pd(cinnamyl)Cl], (cy);P-HBF, KOMe Diglyme 48

24 [Pd(cinnamyl)Cl], ('‘Bu);P-HBF, KOMe Diglyme <10
25 [Pd(cinnamyl)Cl], ("Bu);P-HBF, K,CO; Diglyme 46
26 [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOH Diglyme nr
27@ [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOMe Diglyme 50
28® [Pd(cinnamyl)Cl], ("Bu);P-HBF, KOMe Diglyme 13
29 [Pd(ally])Cl], ("Bu),P-HBF, KOMe  Diglyme 24

Reaction condition: 1a (50 mg, 0.26 mmol, 1 equiv), 2a (104 mg, 0.53mmol, 2 equiv), Pd-catalyst (5
mol%), ligand (30 mol%), base (2 equiv), sovlent (2 mL for 0.26 mmol), 140 °C, 16 h; ® 2.5 mol%
catalyst and 15 mol% ligand; ® 1.25 mol% catalyst and 7.5 mol% ligand.

5. General procedure for the synthesis of benzonitrile derivatives:

X Q0 [Pd (Cinnamy! Cl)], (5 mol %) N
RIL + N=CN ("Bu)sP-HBF, (30 mol%) R N
Z KOMe (2.0 equiv) L
) ) solvent, temp, 16 h
1 (1 equiv) 2a (2 equiv) 3

X = Br, I, OTf, N,BF,

In an oven dried Schlenk tube, aryl bromide 1 (50 mg, 1 equiv), 2a (2 equiv), [Pd(cinnamyl)Cl],
(5 mol%), P("Bu);"HBF, (30 mol%), KOMe (2 equiv) were added under argon atmosphere.
Dry diglyme (for aryl bromides) or CH3CN (for iodides and pseudo halides) (2 mL) was added
into the reaction tube using a syringe. The reaction mixture was kept in a pre-heated oil bath at
140 °C/120 °C and stirred at the same temperature for 16 h. The reaction mixture was cooled
to room temperature, water was added and extracted with hexane. The solvent was evaporated
to get the crude product, which was further purified by column chromatography using ethyl

acetate: hexane (5:95) as an eluting solvent to afford the benzonitrile derivatives in good yield.

6. Properties of isolated benzonitriles:

4-methoxybenzonitrile (3a)°

cN  Yield: 83% (29 mg); from iodide: 92% (26 mg); from triflate: 45% (13 mg);
/©/ from diazonium salt: 61% (18 mg); white solid; R, = 0.5 in 5:95 ethyl
MeO
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acetate/ hexane; FTIR (neat ,cm™): 2922, 2364, 2219, 1697, 1600, 1490, 1282, 1023, 827; 'H
NMR (400 MHz, CDCls, 24 °C): 6 7.58 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 3.85 (s,
3H); BC{'H} NMR (100 MHz, CDCl;, 24 °C); ¢ 162.9, 134.0, 119.3, 114.8, 104.0, 55.6;
HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C8HgNO 134.0606; found 134.0592.

4-methylbenzonitrile (3b)*
Yield: 70% (24 mg); colourless liquid; R,=0.3 in 5:95 ethyl acetate/hexane;
FTIR (neat,, cm™): 2838, 2224, 1605, 1509, 1303, 1258, 835, 769, 560; 'H
HaC NMR (400 MHz, CDCl;, 24 °C): 6 7.53 (d, J= 8.0 Hz, 2H), 7.26 (d,J=17.9
Hz, 2H), 2.42 (s, 3H) *C{'H} NMR (100 MHz, CDCl3, 24 °C): ¢ 143.7, 132.1, 129.9, 119.2,
109.3, 21.9; HRMS (ESI/Q-TOF) m/z: [M*] Calcd for C8H;N 117.0578; found 117.0562.

3-methylbenzonitrile (3¢)°

HsC cN Yield: 68% (23 mg); yellow liquid; R,= 0.5 in 5:95 ethyl acetate/hexane;
\©/ FTIR (neat, cm™"): 3051, 2931, 2233, 1585, 1390, 1297, 789, 689; 'H NMR

(400 MHz, CDCl;, 24 °C): 6 7.45-7.44 (m, 2H), 7.40 (d, J= 7.6 Hz, 1H), 7.36- 7.32 (m, 1H),

2.38 (s, 3H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 139.2, 133.7, 132.5, 129.3, 129.0,

119.1, 112.3, 21.2; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd. for CgHgN 118.0657; found

118.0645.

2-methylbenzonitrile (3d)?

Yield: 58% (20 mg); yellow liquid; Ry= 0.5 in 5:95 ethyl acetate/hexane; FTIR
(neat, cm™'): 3215,2931, 2239, 1685, 1390, 1129, 789, 689; 'H NMR (400 MHz,
CDCl;, 24 °C): 6 7.39 (d, J/=8.0 Hz, 1H), 7.28 (t,J = 8.6 Hz, 1H), 7.13- 7.05 (m,
2H), 2.35 (s, 3H); *C{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 141.9, 132.6, 132.4, 130.2,
126.2, 118.1, 112.7, 20.4.

CN

CH3

4-(tert-butyl) benzonitrile (3¢)°
CN Yield: 65% (24 mg); from iodide: 76% (23 mg); from triflate: 48% (18 mg);
colourless liquid; R,= 0.3 in 5:95 ethyl acetate/hexane; FTIR (neat, cm™):
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2965, 2227, 1606,1366, 1269, 1107, 838, 750; 'H NMR (400 MHz, CDCl;, 24 °C): 6 7.57 (d,
J=28.5Hz, 2H), 7.47 (d, J = 8.5 Hz, 2H), 1.32 (s, 9H); BC{'H} NMR (100 MHz, CDCl;, 24
°C): 0 156.7,132.0, 126.2, 119.2, 109.3, 35.3, 31.0; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd
for C;1H 4N 160.1126; found 160.1111.

[1,1'-biphenyl]-4-carbonitrile (3f)*
cN Yield: 78% (30 mg); from iodide: 81% (26 mg); white solid; R,=0.4 in
O 5:95 ethyl acetate/hexane FTIR (neat, cm™!): 3058, 2226, 1924, 1687,
O 1605, 1483, 1266, 842; 'H NMR (400 MHz, CDCls, 24 °C): 6 7.74- 7.67
(m, 4H), 7.59 (d, J = 7.3 Hz, 2H), 7.50- 7.40 (m, 3H); *C{'H} NMR (100 MHz, CDCls, 24
°C): 0 145.8,139.3,132.7, 129.2, 128.7, 127.8, 127.3, 119.0, 111.0; HRMS (ESI/Q-TOF) m/z:
[M*] Calcd for C;3HoN 179.0735; found 179.0727.

4-(dimethylamino)benzonitrile (3g)’

FTIR (neat, cm™'): 2904, 2361, 2211, 1607, 1528, 1372, 1171, 818, 737;

Ve 'H NMR (400 MHz, CDCl,, 24 °C): 6 7.45 (d, J = 8.9 Hz, 2H), 6.63 (d, J

= 8.8 Hz, 2H), 3.03 (s, 6H); *C{'H} NMR (100 MHz, CDCls, 24 °C): § 152.5, 133.4, 120.8,

111.5, 97.5, 40.0; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for CoH; N, 147.0922; found
147.0921.

cN Yield: 76% (28 mg); yellow solid; R,= 0.5 in 10:90 ethyl acetate/hexane;
Me\N /[ )

Tert-butyl (4-cyanophenyl) carbamate (3h)?
cN  Yield: 63% (25 mg); brown solid; Ry= 0.5 in 20:80 ethyl acetate/hexane;
Boc\N/©/ FTIR (neat, cm™): 3445, 2954, 2855,2316, 1939, 1681, 1607, 1448, 1169,
H 848; 'H NMR (400 MHz, CDCls, 24 °C): 6 7,56 (d, J = 8.7 Hz, 2H), 7.47
(d, J= 8.7 Hz, 2H), 6.72 (s, 1H), 1.52 (s, 9H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6
152.0, 142.7, 133.4, 119.1, 118.2, 106.0, 81.8, 28.3.
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N-(4-cyanophenyl)-4-methylbenzenesulfonamide (3i)°
cn  Yield: 74% (31 mg); white solid; Ry= 0.5 in 10:90 ethyl acetate/hexane;
TS\N/©/ FTIR (neat, cm™'): 2924, 2356, 2228, 1926, 1592, 1379, 1169, 1088, 915,
H 812; 'H NMR (400 MHz, CDCls, 24 °C): 6 7.78 (d, J = 8.0 Hz, 2H), 7.65
(d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.3 Hz, 2H), 7.15 (d, J = 8.6 Hz, 2H), 2.48 (s, 3H); BC{'H}
NMR (100 MHz, CDCls, 24 °C); o 145.7, 138.5, 136.1, 133.1, 132.6, 129.9, 128.6, 117.8,
114.2,21.8.

4-Fluorobenzonitrile (3j)*

FTIR (neat, cm™'): 2957, 2233, 1601, 1504, 1240, 1162, 843, 755; 'H NMR
(400 MHz, CDCls, 24 °C): 6 7.69-7.66 (m, 2H), 7.26-7.15 (m, 2H); BC{'H} NMR (100 MHz,
CDCl;, 24 °C): 0 165.1 (d, J =256 Hz), 134.7 (d, J=9.5 Hz), 118.1, 116.9 (d, J = 22.7 Hz),
108.6 (d, J = 3.7 Hz); HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd for C;HsFN 122.0406; found
122.0446.

/©/CN Yield: 42% (15 mg); colourless liquid; Ry = 0.5 in 5:95 ethyl acetate/hexane;
F

4-(trifluoromethyl)benzonitrile (3k)*
Yield: 56% (21 mg), from iodide: 73% (23 mg), from triflate: 33% (16 mg);
/O/ colourless solid; Ry = 0.3 in 5:95 ethyl acetate/hexane; FTIR (neat, cm™):
FsC 3060, 2239, 2208, 1323, 1176, 1068, 843, 736, 691; 'H NMR (400 MHz,
CDCls, 24 °C): 0 7.81 (d, J= 8.5 Hz 2H), 7.75 (d, J = 8.1 Hz, 2H); 3C{!H} NMR (100 MHz,
CDCl3, 24 °C): 0 134.6, (q, J = 32.7 Hz), 132.8, 126.23 (q, /= 3.7 Hz), 123.1 (q, J =273 Hz),
117.5, 116.1.

4-nitrobenzonitrile (31)*

Yield: 87% (32 mg); from iodide: 93% (28 mg); from triflate: 49% (15 mg);
from diazonium salt: 69% (21 mg); yellow solid; Ry= 0.4 in 5:95 ethyl
acetate/hexane; FTIR (neat, cm™!): 3109, 2360, 2232, 1601, 1526, 1347,
1102, 742; "H NMR (400 MHz, CDCl;, 24 °C): ¢ 8.35 (d, J = 8.8 Hz, 2H), 7.88 (d, /= 8.9 Hz,
2H); BC{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 150.1, 133.5, 124.4, 118.4, 116.9.

CN

O,N
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4-formylbenzonitrile (3m)!°
CN Yield: 76% (27 mg); colourless solid; R,= 0.6 in 5:95 ethyl acetate/hexane;
H\[(©/ FTIR (neat, cm™): 3096, 2842, 2221, 1705, 1411, 1297, 1043, 831, 726; 'H
O NMR (400 MHz, CDCl;, 24 °C): 6 10.09 (s, 1H), 7.99 (d, J = 8.1 Hz, 2H),
7.84 (d, J = 8.0 Hz, 2H); BC{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 190.7, 138.8, 133.0,

130.0, 117.8, 117.7; HRMS (ESI/Q-TOF) m/z: [M*] Caled. for CsHsNO 131.0371; found
131.0376.

4-acetylbenzonitrile (3n)3
CN  Yield: 81% (30 mg); white solid; R,= 0.5 in 5:95 ethyl acetate/hexane;
HsC FTIR (neat,, cm™): 3725, 2928, 2360, 2233, 1692, 1402, 1261, 1102, 960,
e} 839, 735; '"H NMR (400 MHz, CDCl3, 24 °C): 6 8.04 (d, J= 8.2 Hz, 2H),
7.77 (d, J= 8.3 Hz, 2H), 2.64 (s, 3H); *C{'H} NMR (100 MHz, CDCls, 24 °C); 6 196.6, 140.0,
132.6, 128.8, 118.0, 116.5, 26.8.

Ethyl 4-cyanobenzoate (30)'°
CN Yield: 84% (32 mg), from iodide: 90% (29 mg); colourless solid; R,= 0.5
EtO in 10:90 ethyl acetate/hexane; FTIR (neat, cm™): 2987, 2232, 1937, 1722,
0 1369, 1176, 1106, 1020, 744; '"H NMR (400 MHz, CDCl;, 24 °C): 6 8.13
(d,J=8.5Hz,2H),7.73 (d,J= 8.5 Hz, 2H), 4.43-4.38 (m,2H), 1.40 (t, /= 8.3 Hz, 3H); 3C{'H}
NMR (100 MHz, CDCl;, 24 °C): 6 165.0, 134.4, 132.2,130.1, 118.1, 116.3, 61.9, 14.3; HRMS
(ESI/Q-TOF) m/z: [M]" Caled. for C;(HyNO, 175.0633; found 175.0635.

Terephthalonitrile (3p)*
Yield: 62% (14 mg), from diazonium salt: 39% (12 mg); white solid; R,= 0.6
/©/ in 5:95 ethyl acetate/hexane; FTIR (neat, cm™!): 3060, 2361, 2229, 1937,
NC 1533, 1265, 1200, 840, 781; 'H NMR (400 MHz, CDCls, 24 °C): 6 7.79 (s,
4H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 132.8, 117.1, 116.8.
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Phthalonitrile (3q)!!
Yield: 53% (19 mg); white solid; R= 0.6 in 5:95 ethyl acetate/hexane; FTIR (neat,
@CN cm'): 3048, 2355, 2232, 1582, 1481, 1453, 1266, 771, 735; '"H NMR (400 MHz,
CN  CDCl;, 24 °C): 6 7.83-7.81 (m, 2H), 7.79-7.76 (m, 2H); 3C{'H} NMR (100 MHz,
CDCl;, 24 °C): 6 133.6,133.3, 115.9, 115.4; HRMS (ESI/Q-TOF) m/z: [M]* Calcd. for CgH4N,
128.0374; found 128.0366.

1-napthonitrile (3r)*
CN Yield: 74% (28 mg); yellow liquid; R,= 0.5 in 5:95 ethyl acetate/ hexane; FTIR
O (neat, cm™): 3059, 2360, 2222, 1940,1508, 1341, 1216, 801, 768, 689; 'H
NMR(400 MHz, CDCl;, 24 °C): ¢ 8.23 (d, J = 8.4 Hz, 1H), 8.07 (d, /= 8.2 Hz,
1H), 7.91 (t, J=7.9 Hz, 2H), 7.69 (t, J= 8.5 Hz, 1H), 7.61 (t,J= 8.4 Hz, 1H), 7.51 (t, J= 8.7
Hz, 1H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 133.3, 133.0, 132.7, 132.4, 128.7, 128.6,
127.6,125.2,125.0,117.9, 110.2; HRMS (ESI/Q-TOF) m/z: [M]* Calcd. for C{7H;N 153.0578;
found 153.0559.

Anthracene-9-carbonitrile (3s)°
CN Yield: 69% (27 mg); yellow solid; R,= 0.5 in 5:95 ethyl acetate/hexane;
FTIR (neat, cm™): 3054, 2260, 2219, 1948, 1527, 1265, 1158, 802, 730; 'H
NMR (400 MHz, CDCl;, 24 °C): ¢ 8.65 (s, 1H), 8.41 (d, J = 8.7 Hz, 2H),
8.06 (d, /= 8.4 Hz, 2H), 7.71 (t, J = 8.9 Hz, 2H), 7.58 (t, J= 8.7 Hz, 2H); BC{'H} NMR (100

MHz, CDCl;, 24 °C): 6 133.4, 132.8, 130.7, 129.0, 126.5, 125.4, 125.4, 117.4; HRMS (ESI/Q-
TOF) m/z: [M]" Calcd. for C;sHgN 203.0735; found 203.0724.

2-formyl-4-methoxybenzonitrile (3t)'?
Yield: 71% (26 mg); colourless solid; R, = 0.5 in 10:90 ethyl
/@i acetate/hexane; FTIR (neat, cm™'): 3096, 2930, 2364, 2223, 1711, 1692,
MeO CHO 1415, 1297, 831, 727; '"H NMR (400 MHz, CDCls, 24 °C): 6 10.33 (s, 1H),
7.74 (d, J = 8.5 Hz, 1H), 7.50 (d, J = 2.6 Hz, 1H), 7.23-7.20 (m, 1H), 3.93 (s, 3H); BC{'H}
NMR (100 MHz, CDCl;, 24 °C): 0 188.6, 163.3, 138.9, 135.5,121.0, 116.3, 113.1, 106.1, 56.1;
HRMS (ESI/Q-TOF) m/z: [M]* Calcd. for CyHgNO, 162.0555; found 162.0555.
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3,4,5-trimethoxybenzonitrile (3u)!3

FTIR (neat, cm™'): 2928, 2849, 2220, 1729, 1502, 1245, 1137, 1038, 855,
OMe  516; 'H NMR (400 MHz, CDCls, 24 °C): 6 6.85 (s, 2H), 3.89 (s, 3H), 3.87
(s, 6H); BC{'H} NMR (100 MHz, CDCl,, 24 °C): § 153.7, 142.4, 119.0, 109.7, 106.8, 61.1,
56.5.

MeOD/CN Yield: 53% (21 mg); colourless solid; R,= 0.5 in 10:90 ethyl acetate/hexane;

MeO

4-cyanophenyl cinnamate (3v)'4

o CN Yield: 56% (24 mg); colourless solid; R, = 0.5 in 10:90 ethy
Ph /\)J\O /©/ lacetate/hexane; FTIR (neat, cm™'): 2923, 2362, 2232, 1766, 1600,,
1308, 1221, 1136, 855, 762; 'H NMR (400 MHz, CDCl;, 24 °C): 6 7.89 (d, J= 15.9 Hz, 1H),
7.72 (d, J = 8.5 Hz, 2H), 7.59 (t, /= 4.3 Hz, 2H), 7.44-7.43 (m, 3H), 7.32 (d, J = 8.5 Hz, 2H),
6.61 (d, J = 15.9 Hz, 1H); BC{'H} NMR (100 MHz, CDCl;, 24 °C):  164.6, 154.2, 1438.0,
133.9, 133.8, 131.2, 129.2, 128.5, 122.9, 118.4, 116.4, 109.7.

Thiophene-2-carbonitrile (3w)*

@\ Yield: 59% (20 mg); yellow liquid; R,= 0.5 in 10:90 ethyl acetate/hexane; FTIR
87 N (neat, cm): 3627, 3103, 2220, 1674, 1234, 1043, 721; 'H NMR (400 MHz,

CDCls, 24 °C): 9 7.63- 7.60 (m, 2H), 7.14- 7.12 (m, 1H); 3C{'H} NMR (100 MHz, CDCls, 24

°C): 6 137.5, 132.6, 127.7, 114.3, 109.9; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd. for CsH,NS

110.0064; found 110.0065.

Picolinonitrile (3x)!

@ Yield: 66% (22 mg); white solid; Ry= 0.4 in 20:80 ethyl acetate/hexane; FTIR
| N~ Scn  (neat, cm™h): 3060, 2359, 2238, 1579, 1433, 1092, 993, 781; '"H NMR (400 MHz,
CDCls, 24 °C): 6 8.71 (d,J=4.5 Hz, 1H), 7.86- 7.82 (m, 1H), 7.70 (d, J= 7.8 Hz, 1H), 7.54-
7.51 (m, 1H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 151.2, 137.1, 134.0, 128.6, 127.0,
117.2; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd. for C¢HsN, 105.0453; found 105.0445.
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6-methylpicolinonitrile (3y)'>

J\/j Yield: 62% (21 mg); brown liquid; R,= 0.4 in 20:80 ethyl acetate/hexane;
HaC N~ >cn  FTIR (neat, cm'): 3058, 2980, 2238, 1912, 1588, 1267, 796, 736; 'H NMR
(400 MHz, CDCl3, 24 °C): 6 7.70 (t, J= 8.5 Hz, 1H), 7.50 (d, /= 7.4 Hz, 1H), 7.37 (d,J=7.9
Hz, 1H), 2.59 (s, 3H); BC{'H} NMR (100 MHz, CDCls, 24 °C); 6 160.7, 137.1, 133.2, 126.9,
125.7, 117.4, 24.8; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd. for C;H;N, 119.0609; found
119.0602.

Quinoline-2-carbonitrile (3z)'°

X Yield: 75% (28 mg); yellow liquid; R,= 0.5 in 10:90 ethyl acetate/hexane;
©|\/NJ\CN FTIR (neat, cm™): 3060, 2211, 1608, 1400, 1375, 1266, 953, 825, 736; 'H
NMR (400 MHz, CDCl;, 24 °C): 6 8.30 (d, /= 8.2 Hz, 1H), 8.15 (d, J= 8.5 Hz, 1H), 7.90-7.81
(m, 2H), 7.71-7.68 (m, 2H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 148.2, 137.6, 133.6,
131.3, 130.0, 129.5, 128.7, 127.8, 123.4, 117.6; HRMS (ESI/Q-TOF) m/z: [M+H]" Calcd. for
C10H7N; 155.0609; found 155. 0603.

1-oxo0-1,3-dihydroisobenzofuran-5-carbonitrile (3aa)'®
CN  Yield: 76% (28 mg); yellow solid; Ry= 0.5 in 20:80 ethyl acetate/hexane;
FTIR (neat, cm™): 3495, 3057, 2235, 1754, 1459, 1121, 1050, 997, 738, 678;
0o 'H NMR (400 MHz, DMSO, 24 °C): § 8.19 (s, 1H), 8.01 (s, 2H), 5.46 (s,
2H); BC{'H} NMR (100 MHz, DMSO, 24 °C): ¢ 169.3, 147.7, 132.8, 128.9, 127.5, 126.0,
118.0, 116.1, 69.9.

0]

4'-methyl-[1,1'-biphenyl]-2-carbonitrile (3ab)'®

CN Yield: 70% (27 mg); brown liquid; Ry= 0.5 in 10:90 ethyl acetate/hexane;
O FTIR (neat, cm™'): 3069, 2360, 2226, 1630, 1478, 1267, 1078, 755; 'H
O NMR (400 MHz, CDCl;, 24 °C): 6 7.75 (d, /= 7.7 Hz, 1H), 7.62 (t, J =

CHs

8.4 Hz, 1H), 7.51-7.39 (m, 4H), 7.30 (d, J = 7.8 Hz, 2H), 2.42 (s, 3H);
13C{'H} NMR (100 MHz, CDCls, 24 °C): 6 145.6, 138.8, 135.3, 133.8, 132.8, 130.0, 129.5,
128.7, 127.3, 118.9, 111.2, 21.3.
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2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)chroman-6-yl 4-cyanobenzoate (3ac)'!
CHs Yield: 21% (10 mg); yellow
HaC o™ CH
3 ® solid; R;= 0.5 in 10:90 ethyl

CHa CHs CHs acetate/hexane; FTIR (neat,

/@/go CHs em'): 2928, 2232, 1738,
NC 1458, 1240, 1094, 1016, 918,
860, 756, 688; 'H NMR (400 MHz, CDCl;, 24 °C): 6 8.34 (d, /= 8.4 Hz, 2H), 7.82 (d, J= 8.5
Hz, 2H), 2.62 (t, J = 7.8 Hz, 2H), 2.12 (s, 3H), 2.04 (s, 3H), 2.00 (s, 3H), 1.87-1.76 (m, 2H),
1.55-150 (m, 2H), 1.42-1.38 (m, 5H), 1.26 (s, 13H), 1.64-1.06 (m, 7H), 0.87 (s, 3H), 0.86 (s,
6H); 3C{'H} NMR (100 MHz, CDCls, 24 °C): & 163.7, 149.9, 140.5, 133.6, 132.5, 130.7,

126.7, 125.0, 123.5, 118.0, 117.8, 117.0, 75.3, 39.5, 37.6, 37.5, 37.5, 37.4, 32.9, 32.8, 31.2,
28.1,24.9,24.6,22.8,22.7,21.1,20.7,19.9, 19.8, 19.7, 19.7, 13.1, 12.3, 11.9.

(5)-3,7-dimethyloct-6-en-1-yl 4-cyanobenzoate (3ad)
NC CHs Yield: 80% (34 mg); colourless liquid; R,= 0.5 in 10:90 ethyl
\©\WO acetate/hexane; FTIR (neat, cm™'): 3428, 2921, 2232, 1760, 1605,
0 ~_CH; 1458,1274, 1110, 860, 691; 'H NMR (400 MHz, CDCls, 24 °C):
CHs 08.12(d,J=8.1Hz, 2H), 7.73 (d, /= 8.2 Hz, 2H), 5.08 (t,J=9.3
Hz, 1H), 4.43-4.35 (m, 2H), 2.04-1.96 (m, 2H), 1.84-1.78 (m, 2H), 1.66 (s, 3H), 1.59 (s, 3H),

1.38-1.25 (m, 3H), 0.96 (d, J = 6.1 Hz, 3H); *C{'H} NMR (100 MHz, CDCls, 24 °C): § 165.1,
132.3,130.1, 124.5, 118.1, 116.3, 68.2, 64.4, 37.0, 35.4, 29.6, 25.8, 25.4, 19.5, 17.7, 14.1.

4-cyanophenyl benzoate (3ae)!’

o CN Yield: 81% (28 mg); colourless solid; Ry = 0.5 in 10:90 ethyl
/©/ acetate/hexane; FTIR (neat, cm™): 3067, 2360, 2230, 1744, 1594,

©)LO 1260, 1057, 736; '"H NMR (400 MHz, CDCls, 24 °C): § 8.19 (d, J =
7.7 Hz, 2H), 7.75 (d, J = 8.59 Hz, 2H), 7.69- 7.63 (m, 1H), 7.53 (t, J = 8.1 Hz, 2H), 7.37 (d, J
= 8.6 Hz, 2H); *C{'H} NMR (100 MHz, CDCl;, 24 °C): 6 164.4, 154.4, 134.3, 133.8, 130.4,
128.9, 128.3, 123.0, 118.4, 109.9.
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Benzo|d][1,3]dioxole-5-carbonitrile (3af)'¢

e} CN Yield: 71% (21 mg); colourless solid; R,= 0.5 in 5:95 ethyl acetate/hexane;
<O:©/ FTIR (neat, cm™): 2923, 2866, 2223, 1724, 1486, 1441, 1258, 1035, 919, 811,
736, 613; 'TH NMR (400 MHz, CDCl;, 24 °C): 6 7.22- 7.19 (m, 1H), 7.03 (s, 1H), 6.86 (d, J =
8.0 Hz, 1H), 6.06 (s, 2H); ¥C{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 151.6, 148.1, 128.3,
119.0, 111.5, 109.2, 105.1, 102.3.

[1,1'-biphenyl]-2-carbonitrile (3ag)’
CN Yield: 76% (24 mg); white solid; R,= 0.4 in 5:95 ethyl acetate/hexane; FTIR
O (neat, cm™"): 3063, 2360, 2226, 1630, 1475, 1267, 1078, 758; '"H NMR (400
MHz, CDCls, 24 °C): 0 7.77 (d, J=7.7 Hz, 1H), 7.66- 7.62 (m, 1H), 7.57- 7.42
(m, 7H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): § 145.6, 138.2, 133.8, 132.9, 130.1, 128.8,
128.8, 127.6, 118.8, 111.3; HRMS (ESI/Q-TOF) m/z: [M+H]* Calcd for C;3H;oN 180.0813;
found 180.0806.

2,4,6-trimethylbenzonitrile (3ah)3
CHs Yield: 59% (17 mg); white solid; R/~ 0.5 in 5:95 ethyl acetate/hexane; FTIR
CN (neat, cm™): 2927, 2855, 2226, 1628, 1591, 1265, 1031, 828, 748; '"H NMR
HsC CH; (400 MHz, CDCl;, 24 °C): 6 7.26 (s, 1H), 7.12 (s, 1H), 2.73 (s, 3H), 2.55
(s, 6H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 146.6, 146.3, 129.6, 115.9, 112.6, 21.3,
20.1.

[1,1'-biphenyl]-4,4'-dicarbonitrile (3ai)'?
CN Yield: 61% (15 mg); colourless solid; Ry = 0.6 in 5:95 ethyl
O acetate/hexane; FTIR (neat, cm—"): 3048, 2360, 2223, 1489, 1266,
O 818, 741; '"H NMR (400 MHz, CDCl3, 24 °C): 6 7.78 (d, /= 7.69 Hz,
NC 4H), 7.69 (d, J = 7.69 Hz, 4H); 3C{'H} NMR (100 MHz, CDCl;, 24
°C): 0 143.6, 133.0, 128.0, 118.5 ,112.5.
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7. Procedure for the synthesis of benzonitrile derivative in 1 mmol scale:
o [Pd(cinnamyl)Cl], (5 mol%)
Br & P("Bu)s'HBF, (30 mol%) CN
/©/ + ©1/\N_CN KOMe (2 equiv) /©/
Ph Diglyme, 140 °C,16h  Ph
1f 2a 3f: 70%

In an oven dried Schlenk tube, 4-bromo-1,1'-biphenyl (233 mg, 1 mmol, 1 equiv), 2a (388 mg,
2 mmol, 2 equiv), [Pd(cinnamyl)Cl], (26 mg, 0.05 mmol, 5 mol%), P("Bu);"HBF4 (87 mg, 0.3
mmol, 30 mol%), KOMe (204 mg, 2 mmol, 2 equiv) were added under argon atmosphere. Dry
diglyme (10 mL) was added into the reaction tube using a syringe. The reaction mixture was
kept in a pre-heated oil bath at 140 °C and stirred at the same temperature for 16 h. The reaction
mixture was cooled to room temperature, water was added and extracted with hexane. The
solvent was evaporated to get the crude product, which was further purified by column
chromatography using ethyl acetate: hexane (5:95) as an eluting solvent to afford the [1,1'-
biphenyl]-4-carbonitrile in 70% yield.

8. Isolation of benzo|d]isothiazole 1,1-dioxide (4):

05 [Pd(cinnamyl)Cl], (5 mol%) 05
\\// W\

Br S P("Bu)z-HBF, (30 mol%) CN %
+ ©;‘N—CN K2SO4 (2 equiv) + ©i//\N

MeO Diglyme, 140 °C, 16 h MeO
N 2a 3f: 50% 4: 45%

In an oven dried Schlenk tube, 4-bromoanisole (50 mg, 0.26 mmol, 1 equiv), 2a (104 mg, 0.53
mmol, 2 equiv), [Pd(cinnamyl)Cl], (6.9 mg, 0.01 mmol, 5 mol%), P("Bu);"HBF, (23 mg, 0.08
mmol, 30 mol%), K,SO4 (92 mg, 0.53 mmol, 2 equiv) were added under argon atmosphere.
Dry diglyme (10 mL) was added into the reaction tube using a syringe. The reaction mixture
was kept in a pre-heated oil bath at 140 °C and stirred at the same temperature for 16 h. The
reaction mixture was cooled to room temperature, water was added and extracted with hexane.
The solvent was evaporated to get the crude product, which was further purified by column
chromatography using ethyl acetate: hexane (5:95) as an eluting solvent to afford the 4-

methoxybenzonitrile and imine 4 in 50% and 45% yield, respectively.
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Yield: 45% (20 mg); white solid; R,= 0.5 in 30:70 ethyl acetate/hexane; 'H
S”  NMR (400 MHz, CDCls, 24 °C): 6 9.0 (s, 1H), 7.86 (d, J = 8.08 Hz, 1H),
©/\// 7.73 (t,J=8.54 Hz, 1H), 7.62 (t, J=8.21 Hz, 1H), 7.52 (d, J=8.15 Hz, 1H);

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.3, 134.4, 134.2, 131.5,
130.0, 125.4, 121.7.
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9. NMR spectra of isolated compounds:

2-Cyano-2,3-dihydrobenzo|d]isothiazole 1,1-dioxide (2a)
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Morpholine-4-carbonitrile (2b)
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Current Data Parameters

NAME MDL-MOR-CN
EXPNO 283
3 RN Rt o ® PROCNOC 1
o [t XS B @
. T AN ™M uw) . . .
o~ I .o FZ - Acquisition Parameters
3 tEReg 32 Date_ 20220828
\\x/ \/ |F Time 13.32 h
INSTRUM spect
PROBHD 212939%2_0001 (
PULPROG zgpg 30
TD 16540
SOLVENT CDCl3
NS 256
DS 4
0 SWH 24038.461 Hz
FIDRES 2.906706 Hz
[ j AQ 0.3440320 sec
N RG 200.34
CN DW 20.800 usec
DE 6.50 usec
TE 300.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.622828% MHz
NUCL 13C
Pl 10.00 usec
PLWL 47.00000000 W
SFO2 400.1316005 MHz
Nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLWZ 10.50000000 W
PLW1Z 0.29166999 W
PLW13 0.1467099% W
F2 - Processing parameters
ST 32768
SF 100.6127841 MHz
WDW EM
S55B 0
LB 1.00 Hz
T T T T T T T T T T T GE ]
200 180 160 140 120 100 80 60 40 20 Q ppm PC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 2b
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Piperidine-1-carbonitrile (2¢)

o PO AR A MNNO M- AN
o COD®AM VWM A O~ O N
N HoownununnnnE S S oS Current Data Parameters
N W EXPNO 277
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20220828
Time 11.23 h
INSTRUM spect
PROBHD  2129392_0001 {
PULPROG zg30
O TD 65536
N SOLVENT CDC13
! NS 16
N DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
RO 4.0894465 sec
RG 31.9
DwW 62.400 usec
DE 6.50 usec
TE 300.5 K
Dl 0.50000000 sec
TDO 1
SFOL 400.1320007 MHz
NucCl 1H
Pl 15.00 usec
PLWl 10.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
~a WDW EM
SSB 0
T T T T T T T T T T T LB 0.30 Hz
10 9 8 7 6 5 4 3 2 1 ppm GE 0
PC 1.00
b= )
= =
= =
= |

'"H NMR (400 MHz, CDCl;, 24 °C) of compound 2¢

Current Data Paramsters

NAME MDL-FIF CN
o EXENC 278
o O o ~ o PROCNO 1
ol oo @ - o
. e ) o =@
b - g o [ F2 - Acgquisition Parameters
~ r o~ v o Date_ 20220828
NV V/ Time 11.30 h
INSTRUM spect
PROBHD £1293%2_ 0001 {
PULPROG zgpg 30
TD 16540
SOLVENT CDC13
NS 256
D5 4
SHH 24038.461 H=z
O FIDRES Z.%06706 Hz
A 0.3440320 sec
N RG 200.34
EN D 20.800 usec
DE .50 usec
TE 301.0 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.622828% MHz
NUCL 13C
Pl 10.00 usec
PLW1 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCEDZ2 90.00 usec
PLWZ 10.50000000 W
PLW1Z 0.2916659% W
PLW13 0.14870%9% W
FZ - Processing parameters
ST 32768
" . SF 100.6127753 MHz
DT EM
B5B 0
LB 1.00 Hz
T T T T T T T T T T T SR o
200 180 160 140 1zo0 100 80 &0 40 20 ppm C 1.40

3BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 2¢
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3,4-Dihydroquinoline-1(2H)-carbonitrile (2d)

CH

7.260
7.195
7.175
7.156
7.141
7.136
7.068
7.049
6.963
6.958
6.946
6.928
6.923

/

paa=

3.736
3.729
3.722
3.718
3.715
3.708
3.701
2,785
2,771
2.758
z.042
2.036
2,025
z.021
Z.011
z.008
1.998
1.993
1.983
1.976

TS T e

Current Data Parameters

h

Hz
Hz
gec

usec
usec
K
gec
MHzZ

usec

NAME MDL-QUIN CH
EXPNO 274
PROCHO 1
F2 - Acquisition Parameters
Date_ Z0zzo0s28
Time 11.10
INSTRUM spect
PROBHD 2129392 0001 |
PULPROG - zg3o
TD 65536
SOLVENT CDCL3
s 18
DS 2
SWH 8012.820
FIDRES 0.244532
Jito] 4.065%4465%
RG 56.23
DwW 6Z.400
DE 6.50
TE 300.5
Dl 0.50000000
TDO 1
SFOL 400.1320007
NUC1 1H
Pl 15.00
PLW1 10.50000000

il

F2 - Processing parameters

SI 65536
SF 400.1300093
WD EM
55B 0
LB 0.30
[€3:) 0
PC 1.00

Current Data Parameters

10 9 8 4 3 2 1 ppm
Of caf | (=] [ ™~
R g g [x
EER & = I
| ) o] N
TH NMR (400 MHz, CDCl3, 24 °C) of compound 2d
[ B Ce IR LS )
SESNFGE 93 = e
e E) o . = o =t — O
woh 0 g w0 ] 0 . .
GuNuYs o 5 58
: N
CN
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppr

MHz

Hz

NAME MDL-QUIN CN
EXFNO 275
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220828
Time 11.17 h
INSTRUM spect
PROBHD 7129392 0001 ¢
PULPROG Tzgpg30

TD 16540
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 2.9%06706 Hz
A 0.3440320 sec
RG 200.34

D 20.800 usec
DE 6.50 usec
TE 300.8 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
5FC1 100.6228289 MHz
NUCL 13cC

Pl 10.00 usec
PLIW1 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzle
BCPDZ 50.00 usec
PLWZ 10.50000000 W
PLW1Z2 0.29166595 W
PLIW13 0.1467095%9 W
F2 - Processing parameters
51 32768

SF 100.6127775 MHz
DR EM

B5B 0

LB 1.00 Hz
GB 0

PC 1.40

3BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 2d
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N-Cyano-N-cyclohexyl-4

methylbenzenesulfonamide (2e)

o N O D e e D S G O 00 0 MDD H T 00 e N T T D Oy o 0 o WA =
PSS E e R e NIRRT SE R a85d5T8028s 2 current Data Parameters
L - - U MDL-CY-CN
[ e i e T e EXPNO 268
e —— PROCHO 1
FZ - RAcquisition Parameters
Date z0zzoszs
Time 10.52 h
INSTRUM spect
ERCBHD 2128392 0001 (
0.0 PULPROG 2g30
N,S TD 55536
i \©\ SOLVENT CDCl3
CN CHa Ne 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
nQ 4.0894485 sec
RG 153.13
DWW 6Z.400 usec
DE 6.50 usec
TE 300.5 K
D1 0.50000000 sec
TDO 1
SFOl 400.1320007 MHz
NuCcl 1H
Fl 15.00 usec
ELWl 10.50000000 W
F2 - Processing parameters
SI 65536
L A‘ SF 400.1300095 MHz
Wi Dl EM
SER 0
LB 0.30 Hz
T T T T T T T T T T T aR 0
10 9 8 7 & 5 4 3 2 1 ppmp - 1.00
= o pel 2 x| = o o o
= o) Ll =n | [ = - L
= ] fau] fau] s e un] e e
N S P I I ! e

'H NMR (400 MHz, CDCl3, 24 °C) of compound 2e

Current Data Parameters

—1l4e.244

romenamrenstmapasleb s

o0y o
W @ [ ] o — o
— 0 ™ [ @ oD
LR . E R o n o
R=N [ . .
™oy o I =1 —
o — [l 0 ™o

24 .606
21.87%

™~

NAME
EXPNOC
PROCHNO

MDL-CY-CN
282
1

F2Z - Acguisition Parameters

T T T
z00 180 180

T
140

T T
1z0 100 80 &0 40

zZ0

Date 20220828
Time 13.23 h
INSTRUM spect
FROBHD 2129392 0001 ¢
PULPROG 2gpg30
TD 16540
SOLVENT CDC13
NS 256
Ds 4
BWH 24038%.461 Hz
FIDRES 2.906706 Hz
Jato] 0.3440320 sec
RG 200.34
o 20.800 usec
DE 6.50 usec
TE 300.8 K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1
B3FO1 100.6228289 MHz
NUC1 13cC
El 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
BCPDZ 90.00 usec
BLIZ 10.50000000 W
BLIW1Z 0.25166959 W
PLW13 0.146709%9 W
F2Z - Processing parameters
ST 32768
SF 100.6127563 MHz
WDW EM
35B 0
T LB 1.00 Hz

ppm  GB 0

EBC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 2e
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N-benzyl-N-cyano-4-methylbenzenesulfonamide (2f)

MNAOMO®PR T O = Lo
Al U P I e N NP R I ] uwy -~
weaaaaaagdan = “ Current Data Parameters
=N EXPNO 271
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220828
Time 11.00 h
INSTRUM spect
oo PROBHD 21293%2_0001 (
gn PULPROG zg30
N D 65536
©/\éN \©\C SOLVENT CcDC13
Hs NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 169.77
D 62.400 usec
DE 6.50 usec
TE 300.5 K
Dl 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUC1l 18
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
g l SF 400.1300454 MHz
. WDW EM
SEB 0
T T T T T T T T T T T LB 0.30 Hz
10 9 8 7 3 5 4 3 2 1 ppm GB 0
PC 1.00
= | = uy L=
| )| 0| b= L=
= == L= L=
o [wfed o o
'H NMR (400 MHz, CDCl3, 24 °C) of compound 2f
Current Data Paramsters
HAME MDL-BZ-CN
Mo O M EXPNC 281
585555598 TEB 0§ . EROCHO L
IR . = @ “ ©
L2088 FE RS T =y — F2 - Acquisition Parameters
L e B e B B B B B | Lol e Cal ™ Date 20220828
\\\\% ‘ W | Time 13.15 h
INSTRUM spect
PROBHD Z1293%2Z 0001
PULPROG Tzgpg30
TD 16540
SOLVENT CDC13
N3 256
o0 DS 4
N,S SWH 24038.4¢61 Hz
géN Q FIDRES 2.306706 Hz
CHy %) 0.3440320 sec
RG 200.34
oW 20.800 usec
DE 6.50 usec
TE 300.8 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228289 MHz
NUC1 13c
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDFRG[2 waltzle
PCFDZ $0.00 usec
PLWZ 10.50000000 W
PLW1Z 0.2916659% W
PLW13 0.1467099% W
F2 - Processing parameters
=h 32768
SF 100.812756% MHz
wWow EM
S5B ol
T T T T T T T T T T T EE 1'08 He
200 180 180 140 120 100 80 &0 40 20 0 PP oo 1.40

3BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 2f
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4-methoxybenzonitrile (3a)

T7.570
—7.260
6.956
6.934
3.855

_~17.593
<<

CN

OCH;

Current Data Parameters

10 9 8 7 & 5 4 3 2 1
o o) o
=1 o |
o = of
© o o

'H NMR (400 MHz, CDCl;, 24 °C) of compound 3a

h

Hz
Hz
sec

usec
usec
K
sec
MHz

usec
W

MHz

Hz

NAME MDL-II-4-0OMe
EXPNO 21
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20zzlo0z
Time 8.19
INSTRUM spect
PROEHD 2129332 _0001 (
PULPROG zg30
TD 65536
SOLVENT CDC13
ns 16
Ds 2z
SWH 8012.820
FIDRES 0.244532
AQ 4.08%4465
RG 200.34
DW 6z.400
DE 6.50
TE 298.7
D1 0.50000000
TDO 1
SFOl 400.1320007
Nucl 1H
Pl 15.00
PLW1 10.50000000
F2 - Processing parameters
51 65536
SF 400.1300097
WDW EM
SSB 0
LB 0.30
ppm e 0
PC 1.00

Current Data Parameters

NAME MDL-II-4-CMe
o © P, EXPHO 26
S 2 e 3 38 3 FROCHO +
. . . - @ 0
o = a3 e " F2 - Acquisition Parameters
— — I e v Date_ 20z2z1o00z
|1 S | Time 8.25 h
INSTRUM spect
PROBHD Z12835%2_0001 ¢
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 258
D3 4
SWH 24038.461 Hz
CN FIDRES 2.906706 Hz
AQ 0.3440320 sec
RG 200.34
jul) 20.800 usec
DE 6.50 usec
OCH; TE 298.8 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
SEO1 100.822828% MHz
NUCL 13¢C
El 10.00 usec
PLIT1 47.00000000 W
BFO2 400.1316005 MHz
NUCZ 1H
CEDPRG[2 waltzle
BCPDZ 90.00 usec
BLIWZ 10.50000000 W
PLW1Z 0.29166%9% W
PLWL3 0.1467058% W
F2 - Processing parameters
s3I 32768
SF 100.612757% MHz
WD EM
B5E Q
LB 1.00 Hz
T T T T T T T T T T T T T GB 0
220 200 180 180 140 1z0 100 80 60 40 20 ] PEM po 1.40

3C{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 3a
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4-methylbenzonitrile (3b)

WD oy O —
= - D [aN]
[EaNTalNenTen] =
r-\Tr\-'/r-' o
CN
CH,
{ 1
T T T T T T T T T T T
10 ] 8 7 5 5 4 3 2 1 PpRm
=) A
of W [
ER 2
4 ’
TH NMR (400 MHz, CDCl;, 24 °C) of compound
5 23 % o1 . o
[ — o [} " o s =
I el §
= Mmoo — (=] [l el u} —
TviT W i
CN
CH;
T T T T T T T T T T T
200 180 1a0 140 1z0 100 a0 60 40 20 0 ppm

Current Data Paramsters

NAEME 4 methyl
EXPNO 205
PROCNO 1

FZ - Acquilsition Parameters
Date 20200524
Time 8.53
INSTRUM spect
PROBHD 5 mm PREEO BEBE-—
PULPROG zg30

TD 65536
SOLVENT CDC13

ns 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
pte) 4.08%4465 sec
RG 153.13

o 62.400 usec
DE 6.50 usec
TE 2585.8 K
D1 0.50000000 sec
TDO 1
======== CHRNNEL fl ===
SFOL1 400.1320007
NUC1 1H

Pl 15.70 usec
PLIW1 7.75000000 W
F2Z - Processing parameters
SI 65536

SF 400.1300054 MHz
D EM

S5B 0

LB Q.30 Hz
GB Q

BC 1.00

3b

Current Data Parameters

NAME 4 methyl
EXPNO 206
PROCHNOG 1

F2 - Rcguisition Parameters
Date 20200924
Time™ §.59
INSTRUM spect
EROEBHD 5 mm PRBBO BB-
PULPROG zgpg30

TD 16540
SOLVENT CDC13

NS 256

Ds 4

SWH 240368.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

oW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1
======== CHANMNEL fl ===
srol 100.6228289
Nucl 13c

Pl 9.25 usec
PLI1 47.00000000 W
======== CHANNEL fZ ===
SFOZ 400.1316005
NUcz 1H
CPDPRG[2 waltzla
ECFDZ 90.00 usec
PLWZ 7.75000000 W
PLW1Z 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
3I 327468

aF 100.6127620 MHz
WDH EM

S5B 0

LB 1.00 He
GB 0

BC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3b
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3-methylbenzonitrile (3¢)

WM TN o o
W oy D D © Current Data Parameters
R AR R ] ] NAME MRD-II-3-Me
Ny PROCNO 1
F2 - Rcquisition Parameters
Date_ 20220412
Time 18.57 h
INSTRUM spect
PROBHD 21293%2 0001 (
PULPROG zg30
TD 65536
SOLVENT CDCLl3
NS 16
CN DS z
SWH 8012.820 Hz
FIDRES 0.244532 Hz
Me no 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.5 K
D1 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
nucl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300096 MHZz
L | l WDW EM
SSB 0
LB 0.30 Hz
T T T T T T T T T T T GE 0
10 9 8 7 6 5 4 3 2 1 0 ppm pc 1.00
oW ¢ [=]
f={Es =l f=1
L=t = =] [=]
i IS
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3¢
Current Data Parameters
Mo o NAME MRD-II-3-Me
GERLES R 258 - EXPNO 81
S aoa o o %o o PROCHO 1
oA o~ M~ 0 —
oo e o F2 - Rcquisition Parameters
SN N Date_ 20220412
Time 19.04 h
INSTRUM spect
FROEBHD 21283%2_ 0001
FULPROG zgpg 30
TD 16540
SOLVENT CDCLl3
NS 256
D3 4
cn SWH 24038.461 Hz
FIDRES 2.80670& Hz
AQ 0.3440320 sec
RG 200.34
Me oW 20.800 usec
DE 6.50 usec
TE 297.9% K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1
SFOl 100.622828% MHz
NUCcl 1zc
Fl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCFD2 80.00 usec
PLWZ 10.50000000 W
PLIT1Z2 0.29166399% W
PLW13 0.1467099% W
F2Z - Processing parameters
5T 32768
S5F 100.61275%5 MHz
WD EM
T T T T T T T T T T T S5B o
200 180 160 140 120 100 80 80 40 20 0 ppm CF 1-00 Hz
BC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3¢
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2-methylbenzonitrile (3d)

TNDOMNMOMWNM YO WNnD -
ROV OMmHer-OHOhn v
ITMANAERRASIQ 2
LN L N L S S N LN N L o~
cH
[i:rcm
J

Current Data Parameters
NA, spad(425
EXPNO 177
PROCNO 1

F2 - Acquisition Parameters
Date_ 20250412

Time 9.56 h
INSTRUM AVNeo 400 - 5069959 - iT Madras_Chemistry
PROBHD Z166552 0029 (

PULPROG 2930

0 26858
SOLVENT CDCi3
NS 16

Ds 2

SWH 8196.721 Hz
FIDRES 0.640375 Hz
AQ 1.6383380 sec
RG 57

ow 61.000 usec
DE 13.89 usec
TE 2989 K

D1 0.50000000 sec
D0 1

SFO1 400.1324708 MHz
NUC1 1H

PO 2.67 usec

P1 8.00 usec
PLW1 25.85400009 W

F2 - Processing parameters
St 85536

SF 400.1300792 MHz
EN

wow

S58 0
LB 0.30 Hz
GEB 0

PC 1.00

Current Data Parameters
NAME spad0425
EXPNO 178
PROCNO 1

F2 - Processing parameters
5T 32768

SF 100.6127665 MHz
WDW EM
SSB 1]

LB 1.00 Hz
GB 0

PC 1.40

9 8 I7 [] 5 4 ppm
s :
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3d

N N
CM
CHsz
T T T T T T T T
180 160 140 120 100 80 40 20 pom

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3d
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4-(tert-butyl)benzonitrile (3e¢)

~ oW o —
- o Current Data Parameters 7
e s . NAME 4 tert butylbenozonitrile
TeTTy T EXPNO 291
\V/ PROCNO 1
F2 - Rcquisition Parameters
Date_ 20220228
Time 12.00 h
INS TRUM spect
PROBHD 71293%2_0001 {
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
CN DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 79.8
DW 62.400 usec
DE 6.50 usec
TE 297.3 K
D1 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUCL 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
Jl J SF 400.1300096 MHz
. wDW EM
SSB 0
LB 0.30 Hz
T T T T T T T T T T T GB 0
10 9 8 7 ) 5 4 3 2 1 0 ppm pC 1.00
| r [
o = )
= =] (=
3f ed o

'H NMR (400 MHz, CDCl3, 24 °C) of compound 3e

Current Data Paramsters

o [T NAME 4 tert butylbenozonitrile
o 25a 5 253 32 BXENO 292
. e . w0 o FROCHO 1
0 N e o . .
in} ey o [ ) uy
~ et P o F2 - Acquisition Parameters
T NV V] Date_ Zozavazs
Time 12.07 h
INSTRUM spect
PROBHD £129352 0001
PULPROG T zgpg30
TD 16540
SOLVENT CDC13
NS 256
Ds 4
o SWH 24038.461 Hz
FIDRES 2.90670%6 Hz
ate) 0.3440320 sec
RG 200.34
D 20.800 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 100.6228289 MHz
Nucl 13c
Pl 10.00 usec
PLW1 47.00000000 W
SFo2 400.1316005 MHz
NUCZ 1H
CPDPRG [2 waltzlé
PCEDZ 90.00 usec
PLWZ 10.50000000 ™
PLW1Z 0.2916659% W
PLW13 0.1467059% W
I | F2 - Processing parameters
SI 32768
SF 100.6127616 MHz
WD EM
T T T T T T T T T T T 53B g
200 180 160 140 120 100 80 50 40 20 o ppm -F 1.og Hz
PC 1.40

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 3e
S30



[1,1'-biphenyl]-4-carbonitrile: (3f)

COWVWNANVWYWOMWNEO Current Data Parameters
TREEERRERICSS NAME MD-I-COOEt, Ph
R N R . EXPNO 265
M\M PROCNO 1
F2 - Acquisition Parameters
Date_ 20220713
Time 16.34 h
INSTRUM spect
PROBHD 2129392 _0001 {
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 16
DS 2
SWH 8012.820 Hz
N FIDRES 0.244532 Hz
RO 4,0894465 sec
RG 200.34
Dw 62.400 usec
DE 6.50 usec
Ph TE 300.3 K
D1 0.50000000 sec
TDO 1
SFOL 400.1320007 MHzZ
NUCl 1H
Pl 15.00 usec
PLW1 10.50000000 w
F2 - Processing parameters
SI
SF 400.1300097 MHz
WDW EM
i 55B 0
LB 0.30 Hz
GB 1]
T T T T T T T T T PC 1.00
10 9 8 7 6 5 4 3 0 ppm
of =
[=lk=1g=
[={k=1k=/
<l el e
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3f
Current Data Paramseters
T M D ;S NAME MD-I-COOEL, Ph
BONNEER3S SR EXPHO 266
Boelome o moE FROSNO !
St TSI o N B o B B -~ 0
oo T e Fz - Rcquisition Parameters
NP N Date_ 20220713
Time 16.41 h
INSTRUM spect
BROBHD 7128382 0001
BULPROG zgpg 30
TD 18540
SOLVENT CcDcl3
N3 256
D3 4
SHIH 24038.461 Hz
FIDRES 2.806706 Hz
CN AQ 0.3440320 sec
RG 200.34
) Z0.800 usec
LE &6.50 usec
TE 300.7 K
Ph ol 1.00000000 sec
Dl1 0.03000000 sec
TDO 1
SFol 100.6228288 MHz
NUCl 13C
El 10.00 usec
ELW1 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG [2 waltzle
ECPDZ 90.00 uszec
ELIZ 10.50000000 W
PLW1Z2 0.29166555 W
ELW13 0.146705%% W
F2 - Processing parameters
51 32768
SF 100.6127564 MHz
WDTT EM
55B 0
T T T T T T T T T T T LE 1.00 Hz
200 180 180 140 120 100 80 B0 40 20 0 ppm GB 0
EC 1.40

I3C{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3f
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4-(dimethylamino)benzonitrile (3g)

@® 0O W O o
O =0 = N o~
T oww < Current Data Parameters
SR o NAME MRD-II-4-NMe2
NSOV EXPNO 74
PROCNO 1
F2 - Rcquisition Parameters
Date_ z0zzo4dlz
Time 18.31 h
INSTRUM spect
PROBHD 2129392 0001 (
PULPROG zg30
TD 65536
N SOLVENT cDCl3
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
N AQ 4,08%4465 sec
RG 169.77
DWW 62.400 usec
DE 6.50 usec
TE 297.6 K
Dl 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUC1 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
ST 65536
I SF 400.1300095 MHz
WDwW EM
T T T T T T T T T T T SSB 0
LB 0.30 Hz
10 9 8 7 6 5 4 3 2 1 PPM g 0
PC 1.00
f=1 o
f=1 wf
[=] L=
N 19
'H NMR (400 MHz, CDCl;, 24 °C) of compound 3g
Current Data Parameters
© - ~ o NAME MRD-II-4-NMe2
Y o oD ™ oW 0 EXPNC 75
o oo o e b=t PROCNO 1
[y} ] f=) — . .
t 4 J - I EEE 3 F2Z - Acquisition Parameters
‘ ‘ | ‘ | \\y/ D§t67 20220412
Time 18.37 h
INSTRUM spect
FROBHD £129392 0001
PULEROG z2gpg30
TD 16540
BOLVENT CDCl3
NE 256
DS 4
SWH 24038.461 Hz
EN FIDRES 2.806706 Hz
RO 0.3440320 sec
RG 200.34
o 20.800 usec
DE 6.50 usec
AN TE 297.9 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
SFOl 100.6228289 MHz
NUCL 13c
Pl 10.00 usec
PLH1 47.00000000 W
SFOZ 400.1316005 MH=z
NUCZ 1H
CEDERG[2 waltzlé
PCPDZ2 $0.00 usec
PLHZ 10.50000000 W
PLW1Z2 0.2916635%9 W
PLW13 0.146709%8 W
F2Z — Processing paramsters
5T 32768
SF 100.61275%1 MHz
WD EM
558 0
T T T T T T T T T T T LB 1.00 He
200 180 160 140 120 100 80 50 40 20 ppm 5B 0
EC 1.40

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 3g
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Tert-butyl (4-cyanophenyl)carbamate (3h)

L0 D O M o~

-0 @ W W N o~ Current Data Parameters
A a NAME MDL-4-CF3, NHBOC
\V/ { PROCNO 1

F2Z - Rcquisition Parameters

Date_ 20230614
Time 11.42
INSTRUM spect
PROEBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT CDCl13
NS 16
Ds 2
J< SWH 10000.000 Hz
NC o FIDRES 0.305176 Hz
O /& AQ 1.6384000 sec
N0 RG 202.34
H DW 50.000 usec
DE 6.50 usec
TE 304.7 K
Dl 0.50000000 sec
TDO 1
======== CHANNEL fl ===
SFOL1 500.1525008
nNucl 1H
Pl 11.75 usec
PLW1 15.3000001% W
h L F2Z - Processing parameters
| il i 5T 65536
SF 500.1500118 MHz
WDW EM
T T T T T T T T T T T SSE 0
10 ] 8 7 6 5 4 3 2 1 0 ppm LB 0.30 Hz
GB 0
il o BC 1.00
[=1k={ o~
[=] L= (=]
e EN

TH NMR (400 MHz, CDCl;, 24 °C) of compound 3h

Current Data Faransters

NAME MOL-4-CF3, NHBOC
EXPNO 85
- = 0 @ - PROCHNO 1
o ™ 3] [Vt o O M o
< 5o a8 LI9R P F2 - Acquisition Parameters
998 o338 RO i Date 20230614
— = —— @O o Time 11.50
‘ ‘ ‘ \/ ‘ \\j/‘ TINSTRUM spect
PROBHD 5 mm EABBO BB/
PULPROG zgpg 30
TD 20480
SOLVENT CDC13
N3 256
Ds 4
SWH 29761.9504 Hz
FIDRES 1.453218 Hz
ate) 0.3440640 sec
NE J< 3 202.34
o D 16.800 usec
\©\ /& DE 6.50 usec
N0 TE 305.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ==
SFO1 125.7753932 MHz
NUCL1 13C
Pl 10.20 usec
PLIW1 103.00000000 W
======== CHANNEL f2 ==
BFOZ2 500.1520006 MHz
NUCZ 1H
CPDFRG [2 waltzle
PCPDZ2 80.00 usec
PLWZ 15.3000001% W
PLW1Z 0.396589%% W
PLIW13 0.19948000 W
F2Z - Processing parameters
ST 32768
3F 125.7627984 MHz
T T T T T T T T T T T WO EM
200 180 160 140 120 100 80 50 a0 z0 0 ppm SSB a
LE 1.00 Hz
GE Q
PC 1.40

3BC{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 3h
S33



N-(4-cyanophenyl)-4-methylbenzenesulfonamide (3i)

Current Data Parameters

TN MO MM o
vl A < NAME MDL-NHTS-CN
el ™ Exemo 310
\“ \/% PROCNO 1
F2 - Acquisition Parameters
Date 20230718
Time™ 1%.37 h
INSTRUM spect
PROEHD 2129352 0001 ¢
PULPROG T zg3o
TD 65536
N SOLVENT CDC13
nus 16
Ds 2
CH, SWH 8012.820 Hz
FIDRES 0.24453% Hz
H /©/ AQ 4.0894465 sec
=N RG 200.34
SHe) juird 62.400 usec
DE 16.92 usec
TE 428.4 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
51 65536
SF 400.1300087 MHZ
WDW EM
S5B 0
\ \ T T \ T T \ \ \ T ég 0'38 Hz
10 8 g 3 5 4 3 z 1 PP po 1.00
| Of = O o
& | | & =
ool o|o =
INENENEN )
TH NMR (400 MHz, CDCls3, 24 °C) of compound 3i
Current Data Parameters
NAME MDL-NHT=-CHN
B T T e A 0w @ PROCNO 1
[ I IR U R B e B o 0o o L]
. P e T @ @ L
Leaou a 8 i P 4 F2 - Acquisition Parameters
A A [ o Date 20230718
¥ \\JI// \| / W/ Time 19.53 h
INSTRUM Spect
EROBHD 2125392 0001 ¢
PULPROG Tzgpg30
TD 65536
SOLVENT CDC13
N3 256
Ds 4
CHN SWH 24038.461 Hz
FIDRES 0.733596 Hz
Ry 1.3631488 sec
CH4 RG 200.34
oIy 20.800 usec
HN_S/[::r DE ©.50 usec
e TE 420.0 K
oo D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.62282%8 MHz
NUCl 13C
EO 3.33 usec
El 10.00 usec
BLWl 47.00000000 W
SFOZ 400.1316005 MHz
Nucz 1H
CPDPRG [2 waltzeb
BCPDZ 90.00 usec
PLWZ2 10.50000000 W
PLW1Z 0.291665%% W
BLW1Z 0.1467055% W
FZ - Processing parameters
51 32768
SF 100.6127567 MHz
WD EM
S55B 0
T T T T T T T T T T T LB 1.00 Hz
Z00 180 160 140 120 100 80 &0 40 20 prm  GB 0
BC 1.40

BC{H} NMR (100 MHz, CDCl3, 24 °C) of compound 3i
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4-fluorobenzonitrile (3j))

R T s e R ]

QLR enn Y Current Data Parameters
e e e e . NAME MRD-II-4-F
A e EYTHO 77
W \W PROCNO 1

F2 - Acquisition Parameters

Date_ 20220412
Time 18.44 h
INSTRUM spect
PROBHD 71253%2_0001 (
PULPROG zg30
TD 65536
SOLVENT CDC13
CM s 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
no 4.0894465 sec
F RG 200.34

D 62.400 usec
DE 6.50 usec
TE 287.6 K
Dl 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUcl 1H
Pl 15.00 usec
PLWl 10.50000000 W
F2 - Processing parameters
s8I 65536
SF 400.1300097 MHz
WDW EM
S5B 0
LB 0.30 Hz

T T T T T T T T T T T GE 0

10 9 8 7 6 5 4 3 2 1 0 ppm PC 1.00

2.000
2.039

'H NMR (400 MHz, CDCl;, 24 °C) of compound 3j

Current Data Parameters

oo G h 0o e NRME MRD-II-4-F
it enoaeene 228 PROCNC 1
el = = w0 .
[eRt M A o0 I . .
— A A A A [l FZ - Acquisition Parameters
\/‘ \/ \V V \l/ Date 20220412
Time 18.50 h
INSTRUM spect
PROBHD 2125382_0001 |
PULEROG zgpg 30
TD 16540
SOLVENT CDC13
N3 256
Ds 4
SHH 24038.461 Hz
N FIDRES 2.506706 Hz
RO 0.3440320 sec
RG 200.34
o Z20.800 usec
DE ©6.50 usec
TE 287.9 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOol 100.6228289 MHz
Nucl 13c
Pl 10.00 usec
PLH1 47.00000000 ®
SFOZ 400.1316005 MH=z
NUCZ 1H
CPDFRG[2 waltzle
BCPDZ 50.00 usec
PLW2 10.50000000 W
PLW1Z2 0.29166595% W
PLW13 0.14670595% W
FZ - Processing parameters
51 32768
5F 100.6127587 MH=z
DR EM
S55B o]
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 50 40 20 0 ppm GB 0
PC 1.40

3C{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 3j
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4-(trifluoromethyl)benzonitrile (3k)

7.821
7.801
7.770
7.749
T-17.260

&
~

CN
CFy
T T T T T T T T T
10 9 8 ] 4 0 ppm
=
I={1=
I={1=]
il e

Current Data Parameters

NAME MDL-CEF3-F
EXPNO &07
PROCHO 1
F2 - Acquisition Parameters
Date 20230829
Time 18.11 h
INSTRUM spect
PROBHD £129392 0001
PULPROG T =zg30
TD 65536
SOLVENT cpcls
ns 16
D3 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
pate) 4.0894465 szec
RG 200.34
D 62.400 usec
DE 16.92 usec
TE 430.6 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324708 MH=z
NUC1 1H
PO 5.00 usec
Pl 15.00 usec
PLI1 10.50000000 W
FZ - Processing parameters
5T 65536
BF 400.13000%4 MHz
TIDE EM
S5B a
LB 0.30 Hz
GB o]

1.00

'H NMR (400 MHz, CDCls, 24 °C) of compound 3k

~ -
[ [la}
) o
0 o

@
o
w
=

134.862

H
o0
wn
=
o
—

13z.824
121.81¢6

o
—
w
-
—
—

128.341
126.303
1le.152
77.473
77.156
76.838

— m

CN

Fa

T T T T T T T T
200 180 180 140 1z0 100 80 60

40

Current Data Parameters

NAME MDL-CF 3-P
EXPNC 628
PROCNO 1

F2 - Acquisition Parameters
Date 20230630

Time 8.52 h
INSTRUM spect
PROBHD 2129392 0001 {
PULEROG Zgpg30

TD 65536
SOLVENT CDC13

NS 256

D3 4

SWH 24038.461 H=z
FIDRES 0.7335%6 Hz
ate) 1.3631488 sec
RG 200.34

D 20.800 usec
DE 6.50 usec
TE 404.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

sFol 100.6228298 MH=
NuCcl 13¢

PO 3.33 usec
Pl 10.00 usec
PLHL 47.00000000 W
SFO2 400.1316005 MHz
NUCz2 1H
CPDPRG[2 waltzeb
PCPDZ %0.00 usec
PLW2 10.50000000 W
PLW1Z2 0.291665%9 W
PLW13 0.14670598 W

F2 - Processing parameters
=l 32768

SF 100.6127563 MHz
TOH EM

55B 0

LB 1.00 Hz
GB 0

PC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3k
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4-nitrobenzonitrile (31)

oo O O [+
= current Data Parameters
o - NAME MDL-TIII-I-4-NO2Z CN
EXFNO 142
\/ \/ ‘ PROCNO 1
CH F2 - Acquisition Parameters
Date_ 20240115
Time 9.17 h
INSTRUM spect
N0z PROBHD 2129392_0001 (
PULPROG zg30
TD 65536
SOLVENT CDCcl3
NS 1s
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 H=z
aQ 4.08%4465 sec
RG 200.34
D 52.400 usec
DE 16.92 usec
TE 293.3 K
Dl 1.00000000 sec
TDO 1
SFOl 400.1324708 MHz
Nucl 1H
PO 5.00 usec
Fl 15.00 usec
PLWl 10.50000000 W
L__; l FZ - Processing parameters
J SI 65536
SF 400.1300038 MHz
WD EM
SS5R 0
T T T T T T T T T T T 1T 0.30 Hz
10 9 8 7 3 5 4 3 2 1 ppm ap 0
BC 1.00
L= =T
L= o
L= o
(\; (o]
'H NMR (400 MHz, CDCl3, 24 °C) of compound 31
Current Data Parameters
- © oo - NAME MDL-III-I-4-NO2Z CN
- [= R 0 @ EXPNO 143
i e Soa PROCHO 1
o (8] =@ D .
— — — [ i F2 - Acquisition Parameters
‘ | ‘ \/ w/ Date_ 20240115
Time 9.3z h
INSTRUM spect
PROBHD £129382_0001 (
FULFROG Z2gpg30
TD 65536
N SOLVENT CDCL3
N3 256
DS 4
SWH 24038.4¢1 Hz
no, FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 200.34
D 20.800 usec
DE %.50 usec
TE 253.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.86228258 MHz
NUCl 13C
PO 3.33 usec
Pl 10.00 usec
PLWL 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG [2 waltzes
PCPDZ 90.00 usec
PLIZ 10.50000000 W
PLW1Z 0.29166598 W
PLWL3 0.14670585 W
" L "y " " o, F2 - Processing parameters
mmpmmmmdmmuﬂwmﬁ e——— r2 ramet
SF 100.8127583 MHz
D EM
T T T T T T T T T T T sSB 0
200 180 160 140 1z0 100 80 60 40 20 ppm LB 1.00 Hz
GB 0
BC 1.40

BC{ITH} NMR (100 MHz, CDCl3, 24 °C) of compound 31
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4-formylbenzonitrile (3m)

=) WORnNo

< SELIS current Data Parameters
P ) ! NAME MDL-TI-4-CHO
= B EXPNO S0
| W V ’ PROCNO 1

F2 - Acquisition Parameters

Date_ 20220606
Time 19.53 h
INSTRUM spect
PROBHD 2129392_0001 ¢
PULPROG 2g30
CN TD 65536
SOLVENT CDCl3
NS 16
Ds 2
SWH 8012.820 Hz
CHO FIDRES 0.244532 Hz
RO 4.0894465 sec
RG 200.34
oW 62.400 usec
DE 6.50 usec
TE 296.6 K
Dl 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUC1 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2Z - Processing parameters
J JL SI €553¢6
SF 400.130009¢ MHZ
) —J — A WDW EM
SSB 0
T T T T T T T T T T T r— LB 0.30 Hz
11 10 9 8 7 6 5 4 3 2 1 i ppm GB 0
PC 1.00
o =)
L= | |
o o|of
- o o
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3m
Current Data Parameters
- oo @ NAME MDL-II-4-CHO
~ w oo feell e LS ]
. . .o T D PROCNO 1
=3 w o -~ .
o e o [~ [~ \0
— A A o~ == F2 - Acquisition Parameters
BTV, N Date_ 20220606
Time 1%.5% h
INSTRUM spect
PROBHD 2125352 0001 {
PULPROG zgpg 30
TD 16540
SOLVENT CDC13
N3 256
D3 4
SWH 2403%.461 Hz
FIDRES Z2.906708 Hz
CN ng 0.3440320 sec
RG 200.34
i) 20.800 ussc
DE 6.50 usec
Ho TE 287.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.622828% MHz
NUC1 13C
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHzZ
NUCZ 1H
CFDPRG [2 waltzle
BCPDZ 90.00 usec
PLWZ 10.50000000 W
PLW1Z2 0.291669%% W
PLW13 0.1467099% W
F2 - Processing parameters
51 32768
SF 100.6127574 MHz
WD EM
S5B o]
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 &0 40 20 0 ppm  zp 0
j=led 1.40

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 3m
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4-acetylbenzonitrile (3n)

Current Data Parameters

NAME MDL-COCH3-CN (SIP)
EXPNO l4g
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230711

Time 8.09 h
INSTRUM spect
PROBHD £129392_0001 (
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 6012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34

DW 62.400 usec
DE 16.92 usec
TE 468.4 K

Dl 1.00000000 sec
TDO 1

SFOl 400.1324708 MHZ
NUCl 1H

PO 5.00 usec
Pl 15.00 usec
PLW1 10.50000000 w

F2 - Processing parameters
ST 65536

SF 400.1300094 MHZ
WDW EM

SSB i}

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME
EXPENC
PROCNO

MDL—COCH3-CN {SIPB)

149
1

F2 - Acquisition Paramesters

SN O Ll
SN ©0 W [ae]
oo~~~ N (L]
«;:x;r‘\/h'r]i N
CN
07 CH,
| I
T T T T T T T
10 ] 8 7 & 4 ppm
Of ©| |
O = Lae)
of O [=
o o
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3n
— M~ o ™D
@ ™M w0 w ™MD o
pl] o @ O =~ >
X Sds =6 e “
| iy W g
CMN
CHy
L o
T T T T T T T T T T T
200 180 180 140 120 100 80 &0 40 20 0 ppm

S39

Date_ 20230711

Time 8.24 h
INSTRUM spect
PROBHD 2125392 0001 ¢
BULPROG Zgpg 30

TD 65536
SOLVENT CDCl3

Ng 256

Ds 4

BWH 24038.461 Hz
FIDRES 0.733596 Hz
e} 1.3631488 sec
RG 200.34

oW 20.800 usec
DE 6.50 usec
TE 453.8 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOL 100.6228258 MHz
NUCl 13C

EQ 3.33 usec
El 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzéh
BCEDZ 50.00 usec
PLIWZ 10.50000000 W
PLW1Z 0.251665%%5% W
PLW13 0.14670%%5 W

FZ - Processing parameters
ST 32768

BF 100.6127578 MHz
WD EM

S55B ol

LB 1.00 Hz
GB ol

BC 1.40

13C{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3n



Ethyl 4-cyanobenzoat

(¢°]
~

30)

oo o o 0w~ ®» o™
SN SN D )~ Oy O ®
e - < o - e Ccurrent Data Parameters
N N N - oo — NAME MDL-II-COOEL
\/ \ ‘ '\\"// w/ EXFNO 363
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230114
Time 10.04 h
INSTRUM spect
PROBHD 2129392 _0001 {
oN PULPROG 2g30
TD 65536
SOLVENT CDCl3
NS 16
Ds 2
SWH 8012.820 Hz
070" CH; FIDRES 0.244532 Hz
RO 4.0894465 sec
RG 153.13
Dw 62.400 usec
DE 6.50 usec
TE 297.6 K
Dl 0.50000000 sec
TDO 1
SFol 400.1320007 MHZ
NUCl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
51 65536
| [ SF 400.1300087 MHZ
WDW EM
SSB 1]
T T T T T T T T T T T ég 0-33 Hz
10 9 g 7 =] 5 4 3 2 1 0 ppm e 1.00
= o I
= o N
= [ = =]
o (\; o ™)
'H NMR (400 MHz, CDCl3, 24 °C) of compound 30
Current Data Parameters
NAME MDL-II-COOEL
[=] [T R N I R el o — EROCHO 1
. o . o (=) [ae]
0 TN O oW . .
et Mmoo A4 [ = FZ - Rcquisition Parameters
\\|/ \/ \q// ‘ D§t67 20230114
Time 10.11 h
INSTRUM Spect
EROBHD £12539%2_0001 ¢
PULEROG z2gpg 30
TD 16540
SOLVENT CcpCl3
N3 256
D3 4
CN SWH 24038.461 Hz
FIDRES 2.%06706 Hz
AD 0.3440320 s=ec
RG 200.34
D 20.800 usec
0 O/\CHa DE .50 usec
TE 297.9 K
D1 1.00000000 =sec
D1l 0.03000000 sec
TDO 1
SFOL 100.6228289%9 MHz
NUCL 13cC
Pl 10.00 usec
PLW1 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDERG[2 waltzlé
BCEDZ2 S50.00 usec
PLWZ 10.50000000 W
BLIW1Z 0.291669%3 W
PLIW13 0.146709%3 W
FZ - Processing paramsters
; oo " - wm SI 32768
5F 100.61275%5 MHz
WD EM
558 0
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm GB 0
EC 1.40

BC{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 30
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Terephthalonitrile (3p)

== o
(=] o
~ o
- - Current Data Parameters
NAME MRD-II-4-CN
‘ ‘ EXPNO 83
PROCNO 1
F2z - Rcquisition Parameters
Date_ 20220412
Time 19.10 h
INSTRUM spect
PROBHD 2129392 0001 ({
PULPROG z2g30
TD 65536
CN SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820 Hz
oN FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 usec
DE ©.50 usec
TE 297.5 K
D1 0.50000000 sec
TDO 1
SFOL 400.1320007 MHz
NuCl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
51 65536
_ o SF 400.1300096 MHz
WDW EM
T T T T T T T T T T T igﬁ 0_38 Hz
10 El 8 7 6 5 4 3 2 1 0 ppm g 0
PC 1.00

.0

'H NMR (400 MHz, CDCl3, 24 °C) of compound 3p

Current Data Parameters

. oo NAME MRD-II-4-CHN
=3 falel D@ EXPNO 84
@ - ST PROCNO 1
ol [}
— — [ FZ - RAcguisition Parameters
‘ \/ \V Date_ 20220412
Time 19.17 h
INSTRUM spect
PROBHD £125352_0001 (
PULEROG z2gpg30
TD 16540
SOLVENT CDC13
N3 256
Ds 4
SWH 24038.481 Hz
FIDRES 2.908706 Hz
N 29 0.3440320 sec
RG 200.34
o 20.800 usec
DE 6.50 usec
TE Z97.8 K
CN Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
SFOL 100.622828% MHz
NUCl 13c
Pl 10.00 usec
PLIH1 47.00000000 ®W
SEOZ 400.1316005 MHz
NUCz2 1H
CPDPRG[2 waltzlé
PCPDZ 90.00 usec
PLW2 10.50000000 W
PLW1Z2 0.29166559 W
PLW13 0.1467099% W
F2 - Processing parameters
| I 327638
BF 100.6127607 MHz
WDW EM
SSB 0
T T T T T T T T T T T LE 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm GB 0
PC 1.40

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 3p
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Phthalonitrile

7.840 A~

7.833 W9
=

7.828
7.822
7.813
7.791
7.783
7.777
7.776
7.772

)

7.765
7.260

CN

10 9 4 2 0 ppm
'H NMR (400 MHz, CDCl;, 24 °C) of compound 3q
AR N4
CH
Ch
T T T T T
200 180 160 140 120 an 40 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

MDL-II-2-CN
91
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

20220715
12.0¢6
spect

5 mm PAEEO BB/
zg30

32768

CDC13

32

2
10000.000 Hz
0.30517¢ Hz
1.6384000 sec

50.000 usec
6.50 usec
303.3 K
0.50000000 sec
1

CHANNEL fl =
500.1525008 MHz
1H
11.75 usec

15.30000018 w

F2 - Processing parameters

65536
500.150011¢ MHz
EM
0
0.30 Hz

0
1.00

Current Data Parameters

HAME MDL-II-Z-CN
EXPNO a9z
PROCNO 1

FZ - Acquisition Parameters
Date_ 20220715

Time 12.11
INSTRUM spect
FROBHD 5 mm PABBO BR/
PULPROG zgpg30

TD 20480
SOLVENT CDC13

N5 128

uks} 4

SWH Z29761.904 Hz
FIDRES 1.453218 Hz
ot 0.3440640 sec
RG z0zZ .34

oW 16.800 usec
DE 6.50 usec
TE 304.0 K

Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFOLl 125.7733932 MHz
HUCL 13c

Fl 10.20 usec
PLWL 103.00000000 ®

CPDERG [2
ECEDZ
PLWZ
PLW1Z
PLW13

= CHANNEL fZ =

500.1520006 MHz
1H
waltzle
0.00 usec
15.3000001% w
0.3965898%
0.1%943000 W

FZ - Frocessing parameters

51
5F
WOW
39B
LB
GB
PC

3BC{H} NMR (100 MHz, CDCl3, 24 °C) of compound 3q

542

32748
125.7628151 MHz
EM
0
1.00 Hz
0

1.40



current Data Parameters

- - - NAME lnaphthyl
bl v o EXENO 65
R&\%l&wm\\/wﬁ%/ PROCNO 1
F2Z - Acquisition Parameters
Date_ 20z2z0412
Time 17.53 h
INSTRUM spect
PROBHD 712%93%2_0001 ¢
PULPROG zg30
TD 65536
SOLVENT cDC13
CM us 16
DS 2z
SWH 8012.820 Hz
FIDRES 0.244532 Hz
ite} 4.085%4465 sec
RG 169.77
DWW 62.400 usec
DE %.50 usec
TE 287.7 K
Dl 0.50000000 sec
TDO 1
SFOL1 400.1320007 MH=z
NUCl 1"
Fl 15.00 uszec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300087 MHzZ
J WLW EM
55R 0
LB 0.30 Hz
T T T T T T T T T T T GB 0
10 9 & 2 1 pm PC .00
O 0| L anf & |
O Of o) e o
of 0| o ofo|o
A A A
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3r
Current Data Parameters
NAME Inaphthyl
R B RN B R TR B RNV o] EXPNO 56
HERIZRINSRG TEE PROCHO 1
T
LRI T BN Rl SR e T I B i) . . . .
2 g 2 g ﬂ S ﬂ S ﬂ : : g g g F2 - Acquisition Parameters
Date 20220412
N\/’%// W Time 17.59 h
INSTRUM spect
PROBHD 7125352 0001 ¢
PULEROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
D3 4
SWH 24038.461 Hz
FIDRES 2.906706 Hz
o] ate} 0.3440320 =ec
RG 200.34
D 20.800 ussc
DE 6.50 usec
TE 298.1 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
sSFol 100.6228289%9 MHz
NUCL 13C
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUCZ 1H
CPDFRG [2 waltzlé
PCPDZ 90.00 usec
PLWZ 10.50000000 w
PLW1Z 0.29166%5%9 W
PLW13 0.14870%5%9 W
F2 - Processing parameters
N ST 32768
e O AT O N A s 100.6127617 MHz
WD EM
555 0
T T \ \ \ \ \ T T \ \ éi 1.0g Hz
200 180 180 140 120 100 80 &0 40 20 0 ppm oo 1.40

BC{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 3r

543



Anthracene-9-carbonitrile (3s)

CN

Current Data Parameters

10 g 8 7 5 5 4 3
of i [offo] =
o o [ = ] 1|
ol of | of o] o
| o | eaf| ] e

NAME MRD-II-%-anthracene
EXPNO 71
PROCNO 1
F2 - Acquisition Parameters
Date_ z20z2041z2
Time 18.18 h
INSTRUM spect
PROBHD 2129392 0001 (
PULPROG zg30
TD 65536
SOLVENT CDC13
ns le
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34
DwW 62.400 usec
DE .50 usec
TE 297.6 K
D1 0.50000000 sec
TDO 1
SFO1 400.1320007 MHZ
Nucl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHZ
WDW EM
SSB 0
LB 0.30 Hz

T GB 0

0  ppmPC 1.00

'H NMR (400 MHz, CDCl3, 24 °C) of compound 3s

133.468
132.895
130.777
125.085
126.502
125.442
125.405
117.412
77.473

77.155

76.837

/
\
3

CN

Current Data Parameters

NAME
EXPNO
PROCNO

MRD-II-S-anthracene

1

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
N3

D3

SWH
FIDRES
AQ

RG

D

DE

TE

Dl

D11

TDO
SFO1
NUC1

Pl

PLW1
SFOZ
NUCZ
CEDPRG[2
PCPDZ
PLWZ
PLW1Z2
PLW13

20220412
18.24 h
spect

£1283%2_ 0001 (
zgpg30
18540
CDC13
256
4
24038.461 Hz
2.306706 Hz
0.3440320 s=sec
200.34
Z0.800 usec
6.50 usec
298.0 K
1.00000000 sec
0.03000000 sec

1
100.6228289 MH=z
13C
10.00 usesc
47.00000000 W
400.1318005 MHz
1H
waltzlé
90.00 usec
10.50000000 W
0.29166%%% W
0.148708%% W

F2 - Processing parameters

T T T T T T T
200 180 160 140 120 100 80 60

40 z0

0 ppm o

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 3s

S44

32768
100.6127562 MH=z
EM
0
1.00 Hz

Q
1.40



2-formyl-4-methoxybenzonitrile (3t)

[a2] NAHOTO MW AW L]
“ Loas8a89sg o current Data Parameters
S I L - NAME MDL-2CHO+40Me CN
‘ kKéQ;&.\Aé;Z/) ‘ EXPNO 323
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230719
Time 16.36 h
INSTRUM spect
PROBHD 2129392_0001 ¢
PULPROG zg30
CN TD 65536
CHO SOLVENT CDC13
NS 4
Ds 2
SWH 8012.820 Hz
OCH; FIDRES 0.244532 Hz
AQ 4,0894465 sec
RG 200.34
oW 62.400 usec
DE 16.92 usec
TE 411.7 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHZ
NUCl 1
PO 5.00 usec
Pl 15.00 usec
PLW1 10.50000000 W
F2Z - Processing parameters
SI 65536
- SF 400.1300095 MHZ
WDwW EM
T T T T T T T T T T T T $SB 0
10 9 8 7 6 5 4 3 2z 1 0 ppm LB 0.30 Hz
GB 0
PC 1.00
| S| o |
=z | O |
= k=] =/ of
i e o)

'H NMR (400 MHz, CDCls, 24 °C) of compound 3t

Current Data Parameters
- I~ - [, NAME MDL-2CHO+40Me CN
ol o 0@ © @ - [ @ EXPNO 40
© i an g 8 BROCHO 1
o 5] oo — DD .
3 it aa 4538 cEeE a F2 - Rcquisition Parameters
‘ \/ \ \/ ‘ Date_ 20230719
Time 20.38 h
INSTRUM spect
PROBHD 2129392 0001 ¢
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 400
D5 4
SWH 24038.461 H=z
on FIDRES 0.733586 Hz
RO 1.3631488 sec
CHO RG 200.34
DW 20.800 usec
DE &6.50 usec
OCH; TE 407.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 100.6228298 MH=z
NUCL 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MH=
NUCZ 1H
CPDPRG[2 waltzed
PCPD2 90.00 usec
PLW2 10.50000000 W
PLH1Z 0.29166999 W
PLW13 0.14670999 W
F2 - Processing parameters
51 32768
sF 100.6127550 MHz
D EM
T T T T T T T T T T T SSE 0
200 180 160 140 120 100 80 &0 40 20 0 ppm LB 1.00 Hz
GB 0
PC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3t

$45



3,4,5-trimethoxybenzonitrile (3u)

Current Data Parameters

T @ o= NAME MDL-3,4,5-0Me CHN
oo R EXPNO 406
~— 9 il PROCNO 1
‘ | \/ F2 - Acquisition Parameters
Date_ 20230723
Time 10.41 h
INSTRUM spect
PROBHD 129352 0001 ¢
PULPROG zg30
N TD 65536
SOLVENT CDCl3
NS 16
oS 2
MeQ OMe SWH 8012.820 Hz
OMe FIDRES 0.244532 Hz
el 4.0854465 sec
RG 200.34
DW 62.400 usec
DE 16.52 usec
TE 401.9 ¥
ol 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUCl 1H
ED 5.00 usec
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
51 65536
SF 400.1300095 MHZ
_J WDW EM
55B 0
LB 0.30 Hz
T T T T T T T T T T T GB 0
10 9 8 7 6 5 4 3 2 1 PEm BC 1.00
I (=]
o (=]
f= o
~ [l

'H NMR (400 MHz, CDCl3, 24 °C) of compound 3u

] 2 ® 9% ot - Current Data Parameters
(S = o N ] ] NAME  MDL-3.4.5-OMe CN
3 S 2 38 N I - @ EXPNO 132
‘ | | \ / | | F2 - Acquisition Parameters
Date 20230724
Time 8.52h
INSTRUM spect
PROBHD Z129392 0001
CN PULPROG zZgpg30
D 65536
SOLVENT CDCi3
NS 1024
Me( OWe D
CMe SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 200.34
Dw 20.800 usec
DE 6.50 usec
TE 404.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 WHz
uc1 13C
PO 3.33 usec
P1 10.00 usec
PLW1T 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDFPRG{2 waltz65
PCFD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166989 W
PLW13 0.14670999 W
F2 - Processing parameters
Si 32768
SF 100.6127562 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T 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 70 60 50 40 k] 20 ppm

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 3u

546



4-cyanophenyl cinnamate (3v

rré % Current Data Paramelers
.. MAME 3

Yo} EXPND 463

‘\‘Xﬂ‘xj %ﬂ%ﬁ'/ PROCNO H

F2 - Acquisifion Paramefers
083

7.597

Dale 2023

CN Time 10.55h
INSTRUM spect
PROBHD 7128392 0001 ¢
PULPROG zg30
TD 65538
SOLVENT CoCi3

[9) ., NS 16
o5 2
SwH 8012820 Hz

o FIDRES 0244532 Hz

AQ 4.0894465 sec
RG 20034
ow 62400 usec
DE 16.92 usac
TE
o1 1.00000000 sec
TDO !
SFOf 4001324708 MHz
NUCT 1H
PO 5.00 usac

P 15.00 usec
PLW 10.50000000 W
F2 - Pracessing paramelfers
St 65536

SF 400, 1300098 MHz
WoW =)

()
558
Lg 0.30 Hz
GB a
L‘,LA—J PC 1.00
T T T T T T T T T T
10 9 8 7 5 5 4 3 2 1 ppm
O | o) an| fes)
O | S| L] O ]
o] o] ] o] ] o]
| O] O] e | bl
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3v
=) T B hephaeooy ~ Current Data Parameters
§ 3 § ?,' § :: 3 i E 3 2 E- S ey NAIME  WDi-cinnamyl cn(Fure)
© d ¥ S95[/N2E [N ] EXPNO 69
- - T YT T T Y- T T [ N PROCNO T
‘ ‘ ‘ \\ ’/ / // / F2 - Acquisition Parameters
Datea_ 20230905
Time 9.34h
INSTRUM spect
PROBHD Z129392 0001 (
PULPROG 2gpn3o
D 65536
N SOLVENT cDei3
NS 512
DS 4
SWH 24038.461 Hz
o FIDRES 0.733596 Hz
AQ 1.3631488 sec
G RG 200.34
ow 20.800 usec
DE 6.50 usec
TE 2974 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFAO1 100.6228298 MHz
NUCT 13C
PO 3.33 usec
P1 10.00 usec
PLW1 4700000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG{2 wallz65
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166999 W
PLW13 0.14670999 W
F2 - Processing parameters
! 32768
SF 100.6127558 MHz
wow EM
S$58 [}
LB 1.00 Hz
GB [
PC 1.40
T 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 70 60 50 40 30 20 pRm

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3v
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Thiophene-2-carbonitrile (3w)

COAOOFNON T A A

QOO0 WS OO Current Data Parameters
WWWwWwwww

A A AN NAME MDL-II-2-CN-THIOPHENE
Lo e e e e Ll el o

EXPNO 107

B PROCNO 1

F2 - Rcquisition Parameters

Date 20220413
Time 19.10 h
INSTRUM spect
PROBHD 212%3%2_0001 ¢
PULPROG zg30
TD 65536
SOLVENT cDCl3
NS 16
ﬁ’&\ DS 2
S CN SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.7 K
Dl 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUC1 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
J SF 400.1300096 MHz
. 1] WOW EM

SSB 0

LB 0.30 Hz
T T T T T T T T T T T GR 0
10 9 8 7 6 5 4 3 2 1 0 ppmpg 1.00

2.000
1.005

'H NMR (400 MHz, CDCl3, 24 °C) of compound 3w

Current Data Paramsters

@wom [ ] NAME MDL-II-2-CN-THICPHENE
HEr 42 gag EXPHO 108
o M Rl PROCHNO 1
= o= ) .
oo — o I
et e e FZ - Acquisition Parameters
\ ‘ | \ f \\L/ Date_ 20220413
Time 1%.17 h
INSTRUM spect
PROBHD 71293%2_0001 ¢
PULEROG zgpg 30
TD 16540
SCLVENT CDC13
NS 256
D5 4
SWH 24038.461 Hz
FIDRES 2.906706 Hz
AQ 0.3440320 sec
E’&\ RG 200.34
5 TCN oW 20.800 usec
DE &.50 usec
TE 287.9 K
D1l 1.00000000 sec
D11 0.03000000 sec
TDO 1
5FO1 100.622828% MH=z
NUC1 13C
Pl 10.00 usec
PLW1 47.00000000 W
S5F0Z 400.1316005 MHz
NUCZ 1H
CPDERG [2 waltzle
PCPD2 90.00 usec
PLHZ 10.50000000 W
PLW1Z 0.291665955 W
PLW13 0.1467095%3 W
FZ - Processing parameters
5T 32768
5F 100.6127610 MHz
Lhin EM
558 0
T T T T T T T T T T T LB 1.00 Hz
200 180 1e0 140 lz0 100 80 &0 40 20 0 ppm GB 0
BC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3w
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Picolinonitrile (3x)

8.721
8.710
7.868
7.864
7.849
7.845
7.829
7.826
7.710
7.691
7.545
7.532
7.528
7.525
7.5158
7.513
7.260

current Data Parameters
NAME MRD-II-2CN PY
R NP EXENO 104
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220413
Time 18.58 h
INSTRUM spect
PROBHD 5129392 0001 ¢
PULPROG zg30
TD 65536
SOLVENT CDC13
s 1e
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
RQ 4.0894465 sec
RG 200.34
W 62.400 usec
DE 6.50 usec
TE 297.5 K
Dl 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
nucl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
v SF 400,1300098 MHz
WDW EM
SSB 0
T T T T T T T LB 0.30 Hz
10 8 6 5 a 3 2 ppm 92 N Ug
o @ mf
b= oo
k= ool <
- i e
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3x
Current Data Parameters
@ e e B NAME MRD-II-ZCN Py
N GSgE o 238 EXENO 105
' o N - PROCHNO 1
— [ o=f o~ .
W (SRR Ae T & o ] oD
- et e P FZ2 - Rcquisition Parameters
RV N Date_ Bosstars
Time 19.04 h
INSTRUM spect
PROBHD 7128392 0001 ¢
PULFPROG zZgpg 30
TD 16540
SOLVENT CDC13
NS 256
D5 4
SWH 24038.461 Hz
[ FIDRES 2.906706 Hz
oM RO 0.3440320 sec
RG 200.34
D 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1
grol 100.6228289 MHz
NUCl 13C
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUCZ 1H
CPDERG[2 waltzlé
PCEDZ 90.00 usec
PLWZ 10.50000000 W
PLW1Z2 0.29166393 W
PLW13 0.14670393 W
‘ \ F2 - Processing parameters
- NPTPINPWIS N 32768
T 5F 100.6127616 MHz
WDW EM
S5EB Q
T T T T T T T T T T B 1.00 Hz
200 180 180 140 1z0 100 80 &0 40 20 0 ppm &g Q
BC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3x

549



6-methylpicolinonitrile (3y)

- e oo o
NeEfzers 32 Current Data Parameters
L - . NAME MRD-II-6-Me Z-CN Py
=\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220413
Time 18.19 h
INSTRUM spect
PROBHD 7129392 0001 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 287.4 K
Dl 0.50000000 sec
TDO 1
5FO1 400.1320007 MHz
NUC1L 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
51 65536
1 j N ST 400.1300095 MHz
WDW EM
SS5EB 0
LB 0.30 Hz
T T T T T T T GB 0
10 8 7 3 5 4 3 0 ppm pe 1.00
= I~ o (=]
= OOl =]
[= = K= (=]
i e v -
'H NMR (400 MHz, CDCl;, 24 °C) of compound 3y
Current Data Paramsters
Q R P - NAME MRD-II-6-Me 2-CN By
o e ey * EXPNO 96
o o\ . . PROCHO 1
el LA ISe T AV I SV ] [ e] =
— A Ll il ot ™~
\ / \/ ‘ \q// F2 - Acquisition Parameters
Date 20220413
Time 18.26 h
IN3TRUM spect
PROBHD 2129352 0001 (
PULPROG Tzgpg30
TD 16540
SOLVENT CDC13
NS 256
D5 4
SWH 24038.461 Hz
FIDRES 2.906706 Hz
pate) 0.3440320 sec
RG 200.34
oW 20.800 usec
DE 6.50 usec
TE 287.9 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.622828% MHz
NUCL 13C
rl 10.00 usec
PLW1 47.00000000 W
SFCZ 400.1316005 MHz
NUCZ 1H
CPDFRG[2 waltzlé
PCPDZ 90.00 usec
PLWZ2 10.50000000 W
PLW1Z 0.291665995% W
PLW13 0.1467099% W
F2 - Processing parameters
sI 32768
SF 100.61275%4 MHz
WD EM
T T T T T T T T T T T ESB 1 08 H
200 180 10 140 1z0 100 g0 60 40 20 PPm o ) 0 B
BC 1.40

13C{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3y

S50



Quinoline-2-carbonitrile (3z)

8.316
8.295
8.168
8.147
7.904
7.884
7.856
7.839
7.836
7.818
7.719
7.704
7.702
7.684
7.260

S

Current Data Parameters

10

8 7 & 5 4
10| el
o f o
o of o
| eaf

NAME MRD-II-QUINOLINE
EXPNO 101
PROCNO 1
F2 - Acquisition Parameters
Date 20220413
Time 18.45 h
INSTRUM spect
PROBHD £129392_0001 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
m SWH 8012.820 Hz
FIDRES 0.244532 Hz
N "CN o 4.0894465 sec
RG 200.34
DwW €2.400 usec
DE 6.50 usec
TE 297.5 K
D1 0.50000000 sec
TDO 1
SFOl1 400.1320007 MHz
NUCl 1H
Pl 15.00 usec
PLW1 10.50000000 W
i F2 - Processing parameters
SI 65536
SF 400.1300097 MHz
WDW EM
SSB Q
T T LB 0.30 Hz
1 0 ppmGB 0
PC 1.00

TH NMR (400 MHz, CDCl3, 24 °C) of compound 3z

148.290
137.608
123411
117.549

77.462
77.145
76.827

\
\
<

Current Data Parameters

200

T T T T T T
180 160 140 120 100 80

60

NAME MRD-II-QUINOLINE
EXPNO 102
PROCHNO 1
FZ - Acquisition Parameters
Date 20220413
Time™ 18.51 h
INSTRUM spect
PROBHD 7129392 0001 (
PULPROG Tzapg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 H=z
FIDRES 2.906706 Hz

= AQ 0.3440320 sec

o RG 200.34

NN DW 20.800 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.622828% MHz
NUC1 13C
Pl 10.00 usec
PLW1 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ 90.00 usec
PLWZ 10.50000000 W
PLW1Z 0.2916699% W
PLW13 0.1487099% W
FZ - Processing parameters
51 32768
SF 100.6127607 MHZ
wWow EM

T T T 35B 0
40 20 0 ppm LD 1'08 Hz

PC 1.40

IBC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3z

S51



1-ox0-1,3-dihydroisobenzofuran-5-carbonitrile (3aa)

Current Data Parameters

= o o [ )
S:; g ﬁ S NAME MDL-II-FPHTHALIDE
' . . . EXFNO 11
c\“?" T ““ T PROCNO 1
FZ - Acquisition Parameters
Date_ 20230101
Time 17.30 h
INSTRUM spect
EROBHD 2129352 0001 (
PULPROG 2g30
5 TD 55536
SOLYENT DMS0
@D s 16
NG DS 2
SWH 801Z2.820 Hz
FIDRES 0.244532 Hz
o] 4.0894465 sec
RG 124.58
D 62.400 usec
DE .50 usec
TE 297.1 K
Dl 0.50000000 sec
TDO 1
SFOl 400.1320007 MHz
NuCl 1H
Fl 15.00 usec
ELW1 10.50000000 W
F2 - Processing parameters
sI 65536
SF 400.1300045 MHz
_JL ’[ WD EM
SSE 0
LB 0.30 Hz
T T T T T T T T T T T e 0
IC 1.00
10 a 8 7 5 5 4 3 2 1 ppm
| @ Rl
| | e
O O =
e I

'TH NMR (400 MHz, DMSO, 24 °C) of compound 3aa

Current Data Parameters

- © Lo n®e NEME MDL-II-PHTHALIDE
o o A Owm o T O o EXPNG 12
- Tosaneen a 2atnedd PROCNO 1
[ [ N @~ DO . R
o = eI B e B B Ll LR R e T R B )
— — [a R e e o O e ) F2Z - Acquisition Parameters
‘ ‘ \\// // ‘ W Date 20230101
Time 17.42 h
INSTRUM spect
PROBHD 2123392 0001 (
PULPROG Zgpg30
TD 16540
SOLVENT M5O
NS 512
Ds 4
SWH 24038.461 Hz
FIDRES 2.906706 Hz
0 AQ 0.3440320 sec
RG 200.34
0 jali) 20.800 usec
NC DE 6.50 usec
TE 297.5 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
5FO1 100.622828% MHz
NUCl 13c
Fl 10.00 usec
BLW1 47.00000000 W
BFOZ2 400.1316005 MHz
NUCZ2 1H
CPDPRG[2Z waltzle
BCPDZ 90.00 usec
BLWZ 10.50000000 W
PLW1Z 0.2916699% W
PLW13 0.14670298 W
F2Z - Processing parameters
" 5L 32768
5F 100.6128100 MHz
WD EM
T T T T T T T T T T T 35B 0
LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm GB 0
EBC 1.40

3C{'H} NMR (100 MHz, DMSO, 24 °C) of compound 3aa

S52



4'-methyl-[1,1'-biphenyl]-2-carbonitrile(3ab)

Current Data Parameters
NAME MDL-69

e EXPNO 214
PROCNO 1

F2 - Acquisition Parameter

7.763
7.744
T.648
7.629
7.610
7.517
7.498
7.478
7.459
T.437
7.418
7.399
7.317
7.257
7.2680
2.427

=

Date_ 20230714
Time 14.31 h
INSTRUM spect
PROBHD 71253%2_0001
PULPROG zg 30
Me: TD 65536
SOLVENT CDC13
NS 16
D3 2
SWH 8012.820 Hz
CN FIDRES 0.244532 Hz
O AQ 4.0894465 sec
RG 138.85
DW 62,400 usec
DE 16.92 usec
TE 446.1 K
Dl 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
wucl 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 10.50000000 W

F2 - Processing parameters
h ST 65536
h SF 400.1300055 MHz

WDW EM
T T T T T T T T T T T igB . 38 “
. z
10 9 8 7 & 5 4 3 2 1 0  ppm B 2
PC 1.00
o Wl O] o (=]
Q0| WO a2 o (=]
g olg g =t
A A= o
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3ab
Current Data Parameters
NAME MDL-69
EUTeTARA2LT s « SN 3
LU e T oI e BT o B e B o SR | =M 5l
LI [ LI R -~ @D o™
AR R e PR — F2Z - Acquisition Parameters
\\\\\V//// W Time 14.47 h
INSTRUM spect
PROBHD 7129352 0001 ¢
PULPROG zgpg 30
TD 65536
SOLVENT Ccpcl3
N3 256
Ds 4
SWH 24038.461 Hz
Me FIDRES 0.7335%6 Hz
pate) 1.3631488 sec
RG z200.34
g Z0_.800 usec
DE 6.50 usec
CH TE 436.7 K
0 Dl 2.00000000 sec
D11l 0.03000000 sec
TDO 1
SFOL1 100.6228288 MHz
NUC1 13c
PO 3.33 usec
Pl 10.00 usec
PLIL 47.00000000 W
SFOZ 400.1316005 MH=
NUCZ2 1H
CPDPRG[2 waltzéh
PCEDZ2 %0.00 usec
PLWZ 10.50000000 W
PLI1Z2 0.2916695%5 W
PLW13 0.14670938 W
FZ - Processing parameters
o e b 5T 32768
b o ol — whohie " op 100.6127605 MHz
DR EM
T T T T T T T T T T T ESB N 08 Ha
200 180 10 140 120 100 g0 [} 40 20 0 ppm GE ) 0
BC 1.40

BC{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 3ab

S53



2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)chroman-6-yl 4-cyanobenzoate (3ac)

- OO O NN DO M0 SO0 0O W W DO S ] 00
LM A0 AN M AC0NACR O 000NN S mad OO o ®D Do
MmO ONDODOWOD A0 Do NN AAAAAAAA"AAAD O OO OO 0@ Current Data Parameters
B T U VI J e i e g e Qe NAME MD L-TOCO-CHN
%\;\:_:LLLLLLLL - EXPNO 115
PROCHNO 1
Fz - Acquisition Parameters
Date_ 20230816
Time 9.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg 30
TD 32768
CH3 SOLVENT CDCcl3
HaC. o) CH, NS 10
o cHa DS 2
CHs CHs CHs SWI 10000.000 Hz
/@AO FIDRES 0.305176 Hz
NE CH; Y] 1.6384000 sec
RG 75.04
DW 50.000 usec
DE 6.50 usec
TE 304.6 K
Dl 0.50000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1525008 MHz
Nucil 1"
Pl 11.75 usec
‘ PLWl 15.30000015 w
i

F2 - Processing parameters

ST 65536
SF 500.1500119 MHz
10 9 8 7 6 5 4 3 Z 1 0 ppm WDW EM
S5B Q
LB 0.30 Hz
o (w o = s o g | S| o) CR 0
o |= = | o oof wf v = S| o
= S o| ol o of o] o o —| o PC 1.00
o e o) o o el e ] 3]
|

'H NMR (400 MHz, CDCl;, 24 °C) of compound 3ac

o W o MM OO NhON e Oho Y -h NI OHDIHINNNO O IS dactiet Al SISIS S
o O SmNSEYm el fromaonugYSaNTaneahehodhhe oo EXPNO 16
° < IRRVEVEVRER RREeakbEREN s3I gRERRR2QNUE PROCNO 1
‘ | \\\\ \ {/ V/ N/ %&MVX%/ F2 - Acquisition Parameters
Date_ 30816
Time 924
CH INSTRUM spect
3 PROBHD 5 mm PABBO BB/
HaC 0 CH, PULPROG Zgpg30
i CH ggL VENT 2C"‘BC?DCI 3
3
o CH; CH3 CHz NS 256
Ds 4
CHs SWH 29761904 Hz
NC FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
ow 16.800 usec
DE 6.50 usec
TE 305.0K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL ff ========
SFO1 125.7753932 ViHz
NUC1 13C
P1 10.20 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG2 waltz16
PCPD2 80.00 usec
PLWZ 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Pracessing parameters
81 32768
SF 1257627986 MHz
wow EM
8SB Q
LB 1.00 Hz
GB )
T T T T T T T T T T T T T T T T T T T T PC 140
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ] ppm

BC{TH} NMR (100 MHz, CDCl3, 24 °C) of compound 3ac
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.
(S)-3,7-dimethyloct-6-en-1-yl 4-cyanobenzoate (3ad)
O 0~ 0 o HH AN OO FNN AR OO O D o)
SOFEs SEESDTRENZES RIS ERS RS TS 8Y current Data Parameters
JERE L. B aam g ad ddadd o d a0 a0 4004 WME  GITROL CN-PURE
EXPNC 483
NV TR TR =TT oo !
F2 - Acquisition Parameters
Date 20230831
Time 13.41 h
INSTRUM spect
PROBHD £12583%2_0001
PULPROG zg30
N D 65536
SOLVENT CDC13
§Hs us 16
DS 2
SWH 8012.820 Hz
oG FIDRES 0.244532 Hz
| ite} 4.08%94465 sec
HC7 "CH RG 153.13
DWW 6Z.400 usec
DE 16.592 usec
TE 29%9.5 K
Dl 1.00000000 sec
TDO 1
SFOl 400.1324708 MHz
Nucl 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 10.50000000 W
FZ - Processing parameters
51 65536
SF 400.1300098 MHZ
WL EM
SS5B 0
T T T T T T T T T T T TR 0.30 Hz
10 9 8 7 [} 5 4 3 2 1 0 ppm gp 0
PC 1.00
f= ) [ = ) e ] =] o]
[=" Tyl | ) O A0 Df Lo Lo ao
g |2 ol ol ol o|olo| gl o
o | - I [ P e R
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3ad
Current Data Parameters
- oo NAME CITROL CN-FURE
y SR N25 8 8E8IREZED ERENG e
. . - @ O TWOo W ! o PROCHO 1
w [ =R - e . . . . T
— o D [N RSN SRS R N FZ - Acquisition Parameters
TV VTNV e e
Time 7.54 n
INSTRUM sSpect
PROBHD $1253%2 0001 ¢
PULPROG Tzgpg30
TD 65536
SOLVENT CcpCcl3
N3 46
Ds 4
o] SHH 24038.461 Hz
FIDRES 0.733586 Hz
CHy -t} 1.3631488 sec
RG 200.34
Dl 20.800 usec
DE 6.50 usec
oo ‘ TE 257.0 K
Dl 2.00000000 sec
hC™ Chy D1l 0.03000000 sec
TDO 1
SFO1 100.62282%8 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzes
PCEDZ 90.00 usec
PLWZ 10.50000000 W
PLW1Z 0.291665938 W
PLI13 0.14670%9%3 W
F2 - Processing parameters
21 32768
SF 100.6127570 MHz
TIDET EM
T T T T T T T T T T T S5B 1 08
200 180 160 140 120 100 50 50 40 20 0 pem oo e e
PC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound 3ad
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4-cyanophenyl benzoate (3ae)

Al - O A Current Data Parameters
NeEr0Lennn om0 NAME MRD-II-I-4-0COPh
[ e e e e N e e e N EXPNO 30
%N/%%’J PROCNO 1
F2 - Rcquisition Parameters
Date_ 20221002
Time 10.02 h
INSTRUM spect
PROBHD 7129382 0001 (
PULPROG zg30
CN D 65536
SOLVENT CDC13
ns le
DS 2
SWH 8012.820 Hz
o FIDRES 0.244532 Hz
4 AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 0.50000000 sec
TDO 1
SFOL 400.1320007 MHzZ
nucl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
' l ' SI 65536
L L SF 400.1300095 MHz
WDW EM
55B 0
LB 0.30 Hz
T T T T T T T T T GR 0
10 9 6 2 0 ppm PC 1.00
oo | of
Q| = N O
Q9 O 9|
e Al el
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3ae
Current Data Parameters
@ = °ds rg N Y . NAME MRD-TII-I-4-0COPh
= P == w oo EXPNO 31
4 5 socdadad i BROCNO 1
oo R RS N S ] Il
FZ - Acgulsition Parameters
NN Date_ 20221002
Time 10.31 h
INSTRUM spect
PROBHD 2125352 0001
PULPROG zgpg 30
TD 16540
SOLVENT CDC13
NS 1200
D3 4
oM SWH 24038.461 Hz
FIDRES 2.906706 Hz
RO 0.3440320 sec
RG 200.34
D 20.800 usec
O\y(@ DE 6.50 usec
TE 298.6 K
] Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
5FOl 100.622828% MHz
Nucl 13c
Pl 10.00 usec
PLW1 47.00000000 W
SEOZ 400.1316005 MHz
NUC2 1H
CFDPRG[2 waltzle
PCPDZ 50.00 usec
PLWZ2 10.50000000 W
PLW1Z 0.29166395 W
PLW13 0.14670355 W
F2Z - Processing parameters
ST 32768
SF 100.6127559 MHz
WO EM
S5B a
T T T T T T T T T T T TR 1.00 Hz
200 180 160 140 1z0 100 80 G0 40 20 0 ppm g 0
j=led 1.40

BC{'H} NMR (100 MHz, CDCl3, 24 °C) of compound 3ae
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Benzo|d][1,3]dioxole-5-carbonitrile (3af)

7.260
7.223
7.215%
7.202
7.199
7.037
7.035
6.873
6.853
6.067

Current Data Parameters

NAME MRD-II-3, 4-02CH2
EXPNO 465
= A PROCNO 1
F2 - Acquisition Parameters
Date 20220930
Time 7.30 h
INSTRUM spect
PROBHD 21293%92_0001 {
PULPROG zg30
TD 65536
N SOLVENT CcDCl3
NS 16
Ds 2
SWH 8012.820 Hz
9] FIDRES 0.244532 Hz
0~/ 20 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 298.2 K
D1 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
Nucl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
ST 65536
SF 400.1300095 MHz
A WDwW EM
SS5B 0
T T T T T T T T T ég O'3g Hz
10 8 7 6 5 4 3 2 1 0 ppn oo 1.00
=7 1 =7 f=!
o O Of O
oo Of L=
i e o
'H NMR (400 MHz, CDCl;, 24 °C) of compound 3af
Current Data Parameters
NEME MRD-II-3, 4-02CHZ
G 2 4Z858% oo EXENO 473
iy R s PROCNO 1
— @ el Lol R I e L
o [ I I e i i) [ ] )
A e R e el [ F2 - Acquisition Parameters
\l / | " \\ f/ W/ Date_ 20220930
Time 8.48 h
INSTRUM spect
PROBHD £12%3%2_ 0001 ¢
PULPROG zgpg30
TD 16540
SOLVENT CDCl3
NS 1000
D3 4
SWH 24038.461 H=
oN FIDRES 2.906706 Hz
ate) 0.3440320 sec
jles 200.34
Dl 20.800 usec
o] DE .50 usec
o/ TE 298.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 100.6228289 MHz
NUCl 13c
Pl 10.00 usec
PLW1 47.00000000 W
SFOZ2 400.1316005 MH=z
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ 90.00 usec
PLWZ 10.50000000 W
PLW1Z2 0.29166%%9 W
PLW13 0.14670889 W
FZ - Processing parameters
1] | | 51 32768
; o i e CPRRRP P RRIS NTm TP s 100.6127565 MHz
WD EM
SSB 0
T T T T T T T T T T T LE 1.00 Hz
200 180 1le0 140 1z0 100 80 &0 40 Z0 ppm GB 0
PC 1.40

BC{IH} NMR (100 MHz, CDCl;, 24 °C) of compound 3af
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[1,1'-biphe

nyl]-2-carbonitrile (3ag)

HOWHN OO MWOAOULANWLMmOO

AR i R R ] Current Data Parameters

.. P . . NAME MDL-II-I-2-Fh

e e e e e el el e e e e s e i e EXPNO 168
PROCNO 1

F2 - Acquisition Parameters

Date_ 20220930
Time 7.42 h
INSTRUM spect
PROBHD 2129392 0001 (
PULPROG zg30
CN TD 65536
O SOLVENT CDC13
ns 16
0 - 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
pte} 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
TE 298.2 K
D1 0.50000000 sec
TDO 1
SFOl 400.1320007 MHz
NUCl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300085 MHzZ
. s VDW EM
SS5B 0
LB 0.30 Hz
T T T T T T T T T T T GB 0
10 9 8 7 3 5 4 3 2 1 0 ppm pC 1.00
| ™ D)
Q1o 9
ool of
i e
'H NMR (400 MHz, CDCl3, 24 °C) of compound 3ag
Current Data Parameters
. DA N D NAME MDL-II-I-2-Ph
BTINBRNERE 2828 BXENO 469
. N =@ PROCHNO 1
M) O W D .
S0 e 0 (] 0] e [l il
InBaiakalainialaliain Il F2 - Acquisition Parameters
S NV Date_ 20220930
Time 7.49 h
INSTRUM spect
FPROBHD 7125392 0001 ¢
BULEROG Zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 2.%08706 He
o ‘ AQ 0.3440320 sec
RG 200.34
Do 20.800 usec
O DE 6.50 usec
TE 285.0 K
Dl 1.00000000 sec
D11l 0.03000000 s=sec
TDO 1
SFOL 100.6228289% MHz
NUCL 13¢C
Pl 10.00 usec
PLW1 47.00000000 W
SFOZ 400.1316005 MHz
NUGCZ 1H
CEDERG[2 waltzlé
BCPDZ 90.00 usec
PLHZ 10.50000000 @
PLW1Z2 0.29166989 W
PLW13 0.14670959 W
FZ - Processing parameters
{ ‘ J | ST 32768
. " y ; " o o i SF 100.6127602 MHz
DK EM
35B 0
T T T T T T T T T T T LE 1.00 Hz
200 180 180 140 1z0 100 8a 60 40 20 0 ppm GB 0
EBC 1.40

13C{'H} NMR (100 MHz, CDCl,, 24 °C) of compound 3ag
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2,4,6-trimethylbenzonitrile (3ah)

o n —
oo 09 Current Data Parameters
.. .. NAME MDL-II_I-Mesityl CN
o Quen EXPNO 471
L/ ¥ PROCNO 1
F2 - Acquisition Parameters
Date_ 20220930
Time 7.53 h
INSTRUM spect
PROBHD 2129392_0001 ¢
PULPROG zg30
CN TD 65536
SOLVENT CDC13
us 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 usec
DE 6.50 usec
TE 298.8 K
Dl 0.50000000 sec
TDO 1
SFOl 400.1320007 MHz
NuCl 1H
Pl 15.00 usec
PLW1 10.50000000 W
F2z - Processing parameters
SI
| X SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
T T T T T T T T T T T GB 0
10 9 8 7 6 5 4 3 2 1 ppm  PC 1.00
| |
| |
L] k=)
o

'H NMR (400 MHz, CDCl3, 24 °C) of compound 3ah

Current Data Paramsters

© o o o NAME MDL-II-I-mesityl CN
g8 & &8s 938 25 ExeNo 54
: . . @ o PROCHNO 1
0 o o oo . .
= = &) — [l e] — O
Il I == e o F2 - RAcquisition Parameters
Y/ | N ¥ Date 20220907
Time 8.58 h
INSTRUM spect
PROBHD £1253%2_0001 ¢
FULEROG zgpg30
TD 16540
SOLVENT CDCl3
NS 1000
Ds 4
SWH 24038.461 Hz
cN FIDRES 2.906706 Hz
RO 0.3440320 sec
RG 200.34
o 20.800 usec
DE 6.50 usec
TE 300.6 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
SFOL1 100.6228289 MHz
NUCL 13cC
El 10.00 usec
BLIW1 47.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDFRG([Z2 waltzlé
BCPDZ 90.00 usec
ELIHZ 10.50000000 W
PLH12 0.2916695%9 W
PLW13 0.1467098% W
F2 - Processing parameters
l i 31 32768
I ———— SRR R FRHOF s s 1006127551 Mz
WD EM
T T T T T T T T T T T E:B 1 08 Hz
200 180 160 140 120 100 &80 60 40 20 0 ppm g ) 0
EBC 1.40

BC{'H} NMR (100 MHz, CDCl;, 24 °C) of compound
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[1,1'-biphenyl]-4,4'-dicarbonitrile(3ai)

SESI3 Current Data Parameters

mhpen NAME  MDL-JII-1-4.4' DICN
EXPNO 136

Sy PROCNO 1

F2 - Acguisition Parameters
40114

cN Date_ 202,
Time 1221 h
INSTRUM spect

O PROBHD Z129392 0001 (

PULPROG zg30
TD 65536
SOLVENT cDCi3
NS 16
Ds 2

CH SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 200.34
ow 62.400 usec
DE 16.92 usec
TE 2936 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 WHz
NUC1 TH
PO 5.00 usec

P1 15.00 usec
PLWT 10.50000000 W

F2 - Processing parameters
81 65536

SF 400.1300101 MHz
DW EM

Wi

Ss8 0
LB 0.30 Hz
GB 0
PC 1.00

|

9 8 7 6 5 4 3 2 1 ppm

4.000
4.005

TH NMR (400 MHz, CDCls, 24 °C) of compound 3ai

Current Dala Parameters
NAME  MDL-ill-i-4,4' DICN
EXPNO

PROCNG 1

——143.631
—133.009
— 128.061
— 118.551
— 112574
77.472
77.155
76.837

iyl
N

F2 - Acquisition Parameters
Date_ 20240114
Time 1237 h
INSTRUM spect
PROBHD Z129392 0001 (
PULPROG zgpg30
D 65536
CH SOLVENT cDCi3
NS 256
Ds 4
SWH 24038.461 Hz

FIDRES 0.733596 Hz
Al 1.3631488 sec
200.34

D
=00

20.800 usec

DE 6.50 usec

CN TE 293.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec

PLW1 47.00000000 W
SFO2 400.1316005 MHz
H

1
CPDPRG{2 waltz65
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166999 W
PLW13 0.14670999 W

F2 - Processing parameters

81 32768
SF 100.6127593 MHz
wDw EM
888 a
LB 1.00 Hz
i " N , GB o
sy Y P ' 4 FC 1.40

T 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 70 60 50 40 w20 ppm

13C{'H} NMR (100 MHz, CDCls, 24 °C) of compound 3ai
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Benzo|d]isothiazole 1,1-dioxide (4):

Current Data Parameters

............... NAME spa40525
NNNNNNNNNNNNNN EXPNO 230

F2 - Acquisition Parameters

Date_ 20250517

Time 6.10 h

INSTRUM AVNeo 400 - 5069959 - lIT Madras_Chemistry
PROBHD Z166552_0029 (

PULPROG 2930
TD 26858
%90 SOLVENT cDCI3
14 NS 16
Cr L
4 SWH 8196.721 Hz

FIDRES 0.610375 Hz
A 1.6383380 sec
101

RG

bw 61.000 usec
DE 13.89 usec

TE 300.2 K

D1 0.50000000 sec
TDO 1

SFO1 400.1324708 MHz
Nuc1 1H

PO 2.67 usec

P1 8.00 usec
PLW1 25.85400009 W

F2 - Processing parameters
SI 65536

SF 400.1300093 MHz
wow EM

ssB 0
LB 0.30 Hz
GB 0
PC 1.00
i | . J
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
o © (NN
TH NMR (400 MHz, CDCl;, 24 °C) of compound 4
n N A~
~ nWOWowmMmwn O o™ 0
“ savesn 503 Current Data P 4
urren ala Farameters
o P oo N NAME spa40525
N N Frocio
F2 - Processing parameters
S/ 32768
SF 100.6127546 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
w0
S\
N
‘ I . - .
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

BC{IH} NMR (100 MHz, CDCl3, 24 °C) of compound 4
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