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General information
Materials and methods

All formamides were prepared in house by either performing the formylation reaction of
primary amines or anilines either with ethyl formats'- 2, or formic acid®> 4 or formic acetic
anhydride> ¢ or our recently described Leukart-Wallach reductive amination procedure’ (Fig.
S1).

formylation
R—NH, ——— R—-NHCHO

Leuckart- NHCHO
Jj\ Wallach

R2 Reductive R' "R2
amination

R1

Fig. S1. Formamide syntheses.

Other reagents and solvents were purchased from Sigma Aldrich, Abcr GmbH, Acros,
Fluorochem and AK Scientific and were used without further purification. Nuclear magnetic
resonance spectra (NMR) were recorded on a Bruker Avance 500 spectrometer ("H NMR (500
MHz), 3C NMR (126 MHz)). Chemical shifts for 'H NMR were reported relative to TMS (8 0
ppm) or internal solvent peak (CDCl; & 7.26 ppm, DMSO-ds 6 2.50 ppm or CD;0D 6 3.31
ppm) and coupling constants were in hertz (Hz). The following abbreviations were used for
spin multiplicity: s = singlet, d = doublet, t = triplet, dd = double doublet, m = multiplet, brs =
broad singlet. Chemical shifts for 3C NMR reported in ppm relative to the solvent peak (CDCls
0 77.00 ppm, DMSO-d; 6 39.50 ppm, CD;0D 6 49.00 ppm). Thin layer chromatography was
performed on precoated silica gel 60 Fs4 plates (Merck, Darmstadt). Silica Gel used for
purification was purchase from Screening devices b.v. Reagents were available from
commercial suppliers and used without any purification unless otherwise noted. Yields given
refer to isolated and spectroscopically pure compounds unless otherwise stated. Melting points
were determined using an OEM Electrothermal melting point apparatus 1A 8103. Electrospray
ionization mass spectra (ESI-MS) were recorded on a Waters Investigator Semi-prep 15 SFC-
MS instrument. High-resolution mass spectra were recorded using a QTOF Bruker Maxis Plus,
mass range 100-1500 m/z, spectra rate 2.00 Hz. The literature known % yields of each

isocyanide were reported and mention there with corresponding literature reference.
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Details about the parallel synthesis of isocyanides on 1mmol scale:

After successfully demonstrating the synthesis of 96 isocyanides each of 0.2 mmol scale in 96
well plate, we decided to test the isocyanides synthesis in parallel fashion. For this purpose, we
run the reactions on the 1-mmol scale of formamides randomly selected from the library which
we used for the 96-well plate, along with few new formamides. (Table. 3). The reactions were
carried out in 3-ml vials. The experimental procedure was very much similar to that outlined
with the 96-member library. The reactions were performed in 3-ml vials. To the
solutions/suspensions of the formamides (1.0mmol) in dichloromethane (2 M, 0.5 ml) was
added triethylamine (5 equiv) at room temperature. The reaction mixtures were cooled in an ice
bath, followed by the dropwise addition of phosphorous oxychloride (1 mmol) under vigorous
stirring. The reaction mixtures were stirred at 0 °C for 5-10 min (Fig. S2a). After completion of
the reactions as indicated by TLC, the reaction mixtures were transferred into columns (2 g
silica, 6 cm X 0.75 cm) pre-packed with 100-200 mesh size silica (Fig. S2b). The isocyanides
were eluted through the columns using a gradient solvent system from 0 to 100%
dichloromethane in diethyl ether (2-ml solutions of 0, 25, 50, 75 and 100 %, dichloromethane
in diethyl ether) (Fig. S2c). Fractions of 2-3 ml were collected, with the first two or three
fractions usually being the most concentrated ones (Fig. S2d). Evaporation of the solvents under

reduced pressure afforded the pure isocyanides (Fig. S2e).

1 A: Reaction vials cooled in metal block
. B: column pre-packed with 100-200 silica gel

C: Column purification

D: Collected eluent

mmfw__ E: pure isocyanides after evaporation

Fig. S2: Parallel synthesis of 56 isocyanides on a 1-mmol scale.
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General synthetic procedures

General synthetic procedure (A): synthesis of isocyanides on a 0.2-mmol scale: To the pre-
weighed formamides (0.2mmol) in a 1.5-ml glass deep well plate was added 0.1 ml
dichloromethane (2M), followed by the addition of triethylamine (5 equiv) at room temperature.
The well plate was cooled in an ice bath and phosphorous oxychloride (1 equiv, 1M solution in
CH,Cl,) was added to the reaction mixture inside the wells using an 8-channel pipette. After 4
minutes, the reaction mixtures were diluted with 0.5 ml diethyl ether and transferred to a 96-
well filtration plate packed with 400 mg silica 100-200 mesh size. The isocyanide-containing
solution in each well was allowed to flow down through the wells -which served as columns-
by gravity and collected in 1.5-ml deep 96-well collection plates. The remaining isocyanides in
the columns were washed first with diethyl ether and afterwards with 0.5-ml solutions of 25%,
50%, 75%, and 100% dichloromethane in diethyl ether and collected. Evaporation of the
solvents under reduced pressure afforded the pure isocyanides.

General synthetic procedure (B): synthesis of isocyanides on a 1-mmol scale: The reactions
were carried out in 3-ml vials. To the suspensions of the formamides (1 mmol) in
dichloromethane (2 M, 0.5 ml) was added triethylamine (5 equiv) at room temperature. The
reaction mixtures were cooled in an ice bath, followed by the dropwise addition of phosphorous
oxychloride (1 mmol) under vigorous stirring. The reaction mixtures were stirred at 0°C for 3-
6 min. After completion of the reactions as indicated by TLC, the reaction mixtures were
transferred into columns (2 g silica, 6 cm X 0.75 cm) pre-packed with 100-200 mesh size silica.
The isocyanides were eluted through the columns using a gradient solvent system from 0 to
100% dichloromethane in diethyl ether (1-ml solutions of 0, 25, 50, 75 and 100 %,
dichloromethane in diethyl ether). Fractions of 2-3 ml were collected, with the first two
fractions usually being the most concentrated ones. Evaporation of the solvents under reduced

pressure afforded the pure isocyanides.

General synthetic procedure (C) for 100 mmol scaleup batches: To the stirred solution of
the formamide in dichloromethane (2M) was added triethylamine (5 equiv) at room
temperature. Subsequently, phosphorus oxychloride (1.0 equiv) was added dropwise at 0 °C
and the reaction mixture was stirred for 5 minutes. After completion of the reaction (indicated
by TLC), the crude reaction mixture was loaded directly on a column (15 x 5 cm) packed with
silica 100-200 mesh size (140 gm), and a layer of sand (1cm) was put on top of silica gel.
Diethyl ether (100ml) was used as the mobile phase and fractions of 25ml were collected. The

compound eluted within the first four fractions. Then, the polarity of eluent (25ml) was
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increased by adding 25, 50, 75 % dichloromethane in diethyl ether. The solvents were

evaporated under reduced pressure to afford the pure product.

Synthetic procedure (D) for S00 mmol scaleup batch of 1-Adamantyl isocyanide (H-2): To
the solution of 1l-adamantyl formamide (0.5 mol) in dichloromethane (2M) was added
triethylamine (5.0 equiv) at room temperature. Phosphorus oxychloride (1.0 equiv) was added
at 0 °C at vigorously stirring and keeping internal temperature of reaction below 4 °C. After
addition, the reaction mixture was stirred for 10 min. After completion of the reaction as
indicated by TLC, the compound was purified using column chromatography. The crude
reaction mixture was loaded directly on a column (20 x 9 cm) dry-packed with 600 g silica 100-
200 mesh size. Diethyl ether (500ml) was used as the mobile phase and fractions of 250 ml
were collected. Then, the polarity of eluent (250ml) was increased by adding 25, 50, 75 %
dichloromethane in diethyl ether. The compound eluted within the first four fractions. The
solvent was evaporated under reduced pressure to afford the pure product as a yellow solid, 78

gm, 97% yield.

General synthetic procedure (E) for the Ugi-tetrazole reaction (UT-4CR): To the stirred
solution of the oxo component (1.0 mmol) and the amine (1.0 mmol) in methanol (1 mL) were
added the freshly prepared isocyanide (1.0 mmol) and trimethylsilyl azide (1.0 mmol) at 0°C.
After addition, the reaction was stirred at room temperature for 18 h. The reaction was

concentrated in vacuo and purified by flash column chromatography to give the pure product.

General synthetic procedure (F) for the Ugi four component reaction (U-4CR): To the
stirred solution of the oxo component (1.0 mmol) and the amine (1.0 mmol) in methanol (1 mL)
were added acid (1.0 mmol) and the freshly prepared isocyanide (1.0 mmol). The reaction
mixture was stirred at room temperature for 18 h. The reaction was concentrated in vacuo and

purified by flash column chromatography to give the pure product.

In the following references are given for previously described isocyanides for comparison of

analytical data (NMR), yields and synthesis methods.
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A-1: 1-Fluoro-4-(isocyanomethyl)benzene®

98% yield, liquid; (lit. yield = 79%)%. 'TH NMR (500 MHz, CDCl3) & 7.32

(dd, J=8.5,5.2 Hz, 2H) , 7.10 — 7.04 (m, 2H), 4.60 (s, 2H); 13C NMR (126
MHz, CDCl3) 06 162.4 (d, J=247.3 Hz), 157.7 (t, /= 5.1 Hz), 128.4 (d, /= 8.3 Hz), 128.1 (d,
J=3.1Hz), 115.8 (d,J=21.8 Hz), 44.7 (t, J = 7.1 Hz); HRMS (ESI) m/z calculated for
C;HgF [M+H-HCN]*: 109.0448; found [M-+H-HCN]*: 109.0449.

/@ACN The product was obtained with procedure A, 0.2 mmol scale, 26.5 mg,
F

A-2/1-7: (R)-(1-Isocyanoethyl)benzene’

R_NC The product was obtained with procedure A, 0.2 mmol scale, 24.9mg, 95% yield,
liquid; and with procedure B, 1.0 mmol, 113 mg, 86% yield; (lit. yield = 55%, by
Hoffman method)’. '"H NMR (500 MHz, CDCls) 6 7.46 — 7.34 (m, 5H), 4.86 (qt, J
=6.9, 2.0 Hz, 1H), 1.72 (dt, J = 6.9, 2.3 Hz, 3H); 3C NMR (126 MHz, CDCI;) &
156.3 (t,J=5.3 Hz), 129.0, 128.3, 125.4, 53.8 (t, /= 6.4 Hz), 25.2; HRMS (ESI) m/z calculated

for CsHy [M+H-HCN]*: 105.0699; found [M+H-HCN]": 105.0698.

A-3: 4-(Isocyanomethyl)-1,2-dimethoxybenzene'°
The product was obtained with procedure A, 0.2 mmol scale, 34.0 mg,
/@ANC 96% vyield, pale yellow solid; (lit. yield = 96%)!. 'H NMR (500 MHz,
MeO e CDCls) & 6.89 — 6.82 (m, 3H), 4.57 (s, 2H), 3.90 (s, 3H), 3.88 (s, 3H);
BCNMR (126 MHz, CDCl5) 8 157.1 (t,J=5.4 Hz), 149.2, 149.0, 124.7,

119.1, 111.1, 109.7, 55.9, 55.8, 45.2 (t, J = 7.0 Hz); HRMS (ESI) m/z calculated for CoH;,0,
[M+H-HCN]*: 151.0754; found [M+H-HCN]*: 151.0754.

A-4 / 1-14: 1-(Isocyanomethyl)-2-(trifluoromethyl)benzene'!
The product was obtained with procedure A, 0.2 mmol scale, 34.8 mg, 94%
(;CNC yield, liquid; and with procedure B, 1.0 mmol, 131 mg, 71% yield; (lit. yield
Fs 41%)''. 'TH NMR (500 MHz, CDCl3) 4 7.75 (d, J = 7.8 Hz, 1H), 7.69 (d,
J=7.8 Hz, 1H), 7.66 (t,J="7.7 Hz, 1H), 7.49 (t, J=7.7 Hz, 1H), 4.87 (s, 2H); 3C NMR (126
MHz, CDCl5) 6 159.3 (t, J = 5.6 Hz), 132.7, 130.2, 128.6, 128.4, 126.2 (q, J = 5.7 Hz), 123.8
(q, J = 273.0 Hz), 42.8 — 42.5 (m); HRMS (ESI) m/z calculated for CgHgF; [M+H-HCN]*:

159.0416; found [M+H-HCN]*: 159.0419.

A-5 / 1-58: 4-(3-Isocyanopropyl)morpholine!?
ﬁN/\/\NC The product was obtained with procedure A, 0.2 mmol scale, 4.6 mg,
O\) 15% yield, liquid; and with procedure B, 1.0 mmol, 138 mg, 90%
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yield; (lit. yield = 90%)'2. '"H NMR (500 MHz, CDCLy) & 3.70 (d, J = 4.7 Hz, 4H), 3.52 — 3.43
(m, 2H), 2.52 — 2.35 (m, 6H), 1.88 — 1.80 (m, 2H); 3C NMR (126 MHz, CDCLy) § 155.9 (t, J=
5.7 Hz), 66.8, 54.7, 53.5, 39.4 (t, J= 6.4 Hz), 26.0; HRMS (ESI) m/z calculated for CsH;sN,O
[M+H]": 155.1179; found [M+H]*: 155.1181.

A-6: 2-Chloro-1-fluoro-4-isocyanobenzene'3
The product was obtained with procedure A, 0.2 mmol scale, 29.2 mg, 94%
yield, solid; (lit. yield = 88%)!3. 'TH NMR (500 MHz, CDCls) 6 7.47 (dd, J =
6.3,2.4 Hz, 1H), 7.32 —7.27 (m, 1H), 7.18 (d, /= 8.5 Hz, 1H); 3C NMR (126
F ¢ MHz, CDCl;) 6 166.0, 158.3 (d, J = 254.3 Hz), 128.9, 126.5 (d, J = 8.0 Hz),
123.2 (t, J = 13.2 Hz), 122.3 (d, J = 19.2 Hz); 117.5 (d, J = 23.2 Hz); HRMS (ESI) m/z
calculated for C;HsCIFNO [M+H+H,0]": 174.0116; found [M+H+H,O]*: 174.0119.

NC

A-7: 1-Isocyano-2,4-dimethylbenzene'

The product was obtained with procedure A, 0.2 mmol scale, 24.1 mg, 92% yield,
solid; (lit. yield = 61%)'*. "TH NMR (500 MHz, CDCls) & 7.21 (d, J = 8.1 Hz, 1H),
7.07 (s, 1H), 6.99 (d, J = 8.1 Hz, 1H), 2.38 (s, 3H), 2.33 (s, 3H); *C NMR (126
MHz, CDCl;) § 164.8 (t, J = 6.0 Hz), 139.4, 134.5, 131.0, 127.2, 126.2, 124.0 (t,
J=13.5 Hz), 21.2, 18.4; HRMS (ESI) m/z calculated for CoH;oN [M+H]": 132.0808; found
[M+H]*: 132.0810.

NC

A-8: 1-Fluoro-2-isocyanobenzene!s
The product was obtained with procedure A, 0.2 mmol scale, 20.6 mg, 85%
N £ yield, liquid; (lit. yield = 80%)'>. 'TH NMR (500 MHz, CDCls) 6 7.44 — 7.37
©/ (m, 2H), 7.23 — 7.15 (m, 2H); 3C NMR (126 MHz, CDCl;) 4 170.1, 157.4 (d,
J=256.9 Hz), 130.9 (d, /= 7.4 Hz), 128.0, 126.3, 124.6 (d, /=4.0 Hz), 116.6
(d, J = 18.4 Hz); HRMS (ESI) m/z calculated for C;H,FNO [M-+H+H,0]": 140.0506; found
[M-+H-+H,0]":140.0508.

A-9 /1-35: 1,1-Diethoxy-4-isocyanobutane
The product was obtained with procedure A, 0.2 mmol scale, 27.4 mg,
OEt
o )\/\/ N 80% yield, liquid; and with procedure B, 1.0 mmol, 138 mg, 98% yield;
"H NMR (500 MHz, CDCl3) 3 4.49 (d, J= 5.0 Hz, 1H), 3.68 — 3.60 (m,

2H), 3.53 — 3.38 (m, 4H), 1.81 — 1.71 (m, 4H), 1.20 (d, J = 7.0 Hz, 6H); 1*C NMR (126 MHz,
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CDCl;) 6 155.8 (t,J=5.8 Hz), 102.0, 61.5, 41.4 (t,J= 6.6 Hz), 30.3, 24.4, 15.2; HRMS (ESI)
m/z calculated for CoHsNO, [M+H]": 172.1332; found [M+H]": 172.1334.

A-10/ 1-43: 1-Isocyano-3-isopropoxypropane!¢
The product was obtained with procedure A, 0.2 mmol scale, 22.9 mg,
O\/\/NC . .. . .
\( 90% yield, liquid; and with procedure B, 1.0 mmol, 118 mg, 93% yield;
'H NMR (500 MHz, CDCls) & 3.59 — 3.44 (m, 5H), 1.91 — 1.82 (m,
2H), 1.12 (d, J= 6.2 Hz, 6H); '3C NMR (126 MHz, CDCls) 6 155.7 (t,J= 5.7 Hz), 71.7, 63.3,
38.6 (t, J = 6.5 Hz), 29.6, 21.9; HRMS (ESI) m/z calculated for C;H;42NO [M+H]": 128.1070;
found [M+H]": 128.1071.

A-12: 2,4-Difluoro-1-isocyanobenzene
NC The product was obtained with procedure A, 0.2 mmol scale, 25.3 mg, 91%
F yield, solid; '"H NMR (500 MHz, CDCl3) § 7.46 — 7.39 (m, 1H), 7.00 — 6.89 (m,
2H); 3C NMR (126 MHz, CDCl3) 6 170.5, 162.5 (dd, J=254.8, 10.6 Hz), 157.9
F (dd, J=259.7, 12.5 Hz), 128.9 (d, /= 10.2 Hz), 128.5, 112.2 (dd, /= 23.2, 4.0
Hz), 105.4 (dd,J=26.9,22.1 Hz); SFC-MS (ESI) m/z calculated for C;H,F,N [M+H]": 140.03;
found [M+H]": 140.07

B-1/1-1: 4-Bromo-2-(isocyanomethyl)-1-methoxybenzene
The product was obtained with procedure A, 0.2 mmol scale, 39.3 mg,
Br\(;fNC 87% yield, semisolid; and with procedure B, 1.0 mmol, 213 mg, 95%
OMe vyield; '"H NMR (500 MHz, CDCl;) 8 7.51 (d, J= 2.5 Hz, 1H), 7.41 (dd,
J=28.7,2.5 Hz, 1H), 6.75 (d, J = 8.7 Hz, 1H), 4.58 (s, 2H), 3.82 (s, 3H); '*C NMR (126 MHz,
CDCl;) 6 157.9 (t,J = 5.0 Hz), 155.1, 132.2, 130.2, 122.7, 112.7, 111.8, 55.6, 40.6 (t, J = 7.5
Hz); HRMS (ESI) m/z calculated for CgHgBrO [M+H-HCN]*: 198.9759; found [M+H-HCN]™:

198.9757

B-2: (S)-(1-Isocyanoethyl)benzene!”
\_S/ NC  The product was obtained with procedure A, 0.2 mmol scale, 22.3 mg, 85% yield,
> liquid; (lit. yield = 50%)!'7. 'TH NMR (500 MHz, CDCl;) 6 7.43 — 7.32 (m, 5H),
@ 4.86 —4.80 (m, 1H), 1.71 — 1.67 (m, 3H); 3C NMR (126 MHz, CDCl;) 8 156.3
(t,J=4.9 Hz), 138.5,128.9, 128.3, 125.4, 53.8 (t,J= 6.5 Hz), 25.1; HRMS (ESI) m/z calculated
for CgHy [M+H-HCN]": 105.0699; found [M+H-HCN]": 105.0698.
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B-3: 1,3-Difluoro-2-(isocyanomethyl)benzene!8

- The product was obtained with procedure A, 0.2 mmol scale, 27.2

mg, 89% yield, liquid; (lit. yield = 50%)'. '"H NMR (500 MHz, CDCl;) &

@?NC 7.44 —7.36 (m, 1H), 7.03 — 6.95 (m, 2H), 4.68 (s, 2H); 3C NMR (126 MHz,

CDCl3) & 160.9 (dd, J = 251.8, 6.7 Hz), 157.2, 131.3 (t, J = 10.3 Hz), 111.7

(dd, J = 20.0, 5.0 Hz), 109.3 (t, J = 18.7 Hz), 33.0; HRMS (ESI) m/z calculated for C;HsF,
[M+H-HCNT*: 127.0354; found [M+H-HCN]*: 127.0356.

B-4 / 1-15: 1-(Isocyanomethyl)-4-(trifluoromethyl)benzene'®
The product was obtained with procedure A, 0.2 mmol scale, 36.3 mg,
NC 98% yield, liquid; and with procedure B, 1.0 mmol, 137 mg, 74% yield;
(lit. yield = 87%)'°. 'H NMR (500 MHz, CDCl;) 8 7.70 (d, J = 8.1 Hz,
2H), 7.51 (d, J = 8.0 Hz, 2H), 4.75 (s, 2H); 13C NMR (126 MHz, CDCl;) & 159.0 (t, J = 5.0
Hz), 136.1 (d, J= 1.0 Hz), 130.8 (q, J = 33.0 Hz), 126.9, 126.0 (q, J= 3.8 Hz), 123.7 (q, J =
273.0 Hz), 45.1 (t, J = 7.6 Hz); HRMS (ESI) m/z calculated for CgH¢F; [M+H-HCN]™:

159.0422; found [M+H-HCN]*: 159.0419.

FsC

B-5: 4-Chloro-2-fluoro-1-isocyanobenzene
The product was obtained with procedure A, 0.2 mmol scale, 26.7 mg, 86%
F yield, solid; 'H NMR (500 MHz, CDCl;) 6 7.36 (t,J= 8.0 Hz, 1H), 7.24 (dd, J
=9.0,2.2 Hz, 1H), 7.20 — 7.16 (m, 1H); 3C NMR (126 MHz, CDCl3) 6 171.7,
Cl 157.3 (d, J = 260.7 Hz), 136.3 (d, J = 8.8 Hz), 128.5, 125.2 (d, J = 4.1 Hz),
117.6 (d, J=21.9 Hz); HRMS (ESI) m/z calculated for C;H¢CIFNO [M+H+H,O0]": 174.0116;
found: [M+H+H,0]*: 174.0120.

NC

B-6 / 1-24: 2-Isocyano-1,3,5-trimethylbenzene?’
The product was obtained with procedure A, 0.2 mmol scale, 25.6 mg, 88%
© yield, solid; and with procedure B, 1.0 mmol, 135 mg, 93% yield; (lit. yield =
45%)°. 'TH NMR (500 MHz, CDCl;) 8 6.90 (s, 2H), 2.37 (s, 6H), 2.29 (s, 3H);
BCNMR (126 MHz, CDCl;) 8 166.7 (t,J=5.6 Hz), 138.7, 134.5, 128.4, 124.1,
21.1, 18.7; HRMS (ESI) m/z calculated for C,(H;,N [M+H]*": 146.0964; found [M+H]":

146.0966.

S10



B-7 / 1-33: 1-Fluoro-4-isocyano-2-nitrobenzene?!
NG The product was obtained with procedure A, 0.2 mmol scale, 26.7 mg, 80%
yield, solid; and with procedure B, 1.0 mmol, 143 mg, 86% yield; (lit. yield =
NO, 82%)?!. "TH NMR (500 MHz, CDCl;) & 8.13 (dd, J= 6.4, 2.6 Hz, 1H), 7.71 —
F 7.65 (m, 1H), 7.40 (t, J = 9.3 Hz, 1H); *C NMR (126 MHz, CDCl5) 6 167.9,
155.1 (d, J=270.3 Hz), 137.3, 133.2 (d, /=9.2 Hz), 124.4 (d, /= 2.2 Hz), 122.7, 120.0 (d, J
= 22.9 Hz); SFC-MS (ESI) m/z calculated for C;H4FN,O, [M+H]": 167.12; found [M+H]™:

167.13.

B-8 / 1-30: 1-Isocyano-4-isopropylbenzene!*
The product was obtained with procedure A, 0.2 mmol scale, 24.9 mg, 86% yield,
liquid; and with procedure B, 1.0 mmol, 131 mg, 90% yield; (lit. yield = 77%)'3.
'"H NMR (500 MHz, CDCl3) 6 7.30 (d, J = 8.6 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H),
2.94 (h,J/=6.9, 1H), 1.26 (d,J=7.1 Hz, 6H); *C NMR (126 MHz, CDCls) 4 163.1
(t,J=5.6 Hz), 150.3, 127.2, 126.1, 124.1 (t, J= 13.5 Hz), 33.8, 23.5; HRMS (ESI)
m/z calculated for C;(H;,N [M+H]": 146.0964; found [M+H]": 146.0967.

B-9 / 1-36: 1-Isocyanobutane??
NG The product was obtained with procedure A, 0.2 mmol scale, 13.5 mg, 81%
yield; and with procedure B, 1.0 mmol, 71 mg, 85% yield, liquid; (lit. yield =
96% reaction run at -78°C)?2, 'TH NMR (500 MHz, CDCls) 6 3.41 —3.36 (m, 2H), 1.71 — 1.62
(m, 2H), 1.52 — 1.43 (m, 2H), 0.95 (t, J= 7.4 Hz, 3H); *C NMR (126 MHz, CDCls) 6 155.5,
41.2 (t,J=6.4 Hz), 31.0, 19.5, 13.1; HRMS (ESI) m/z calculated for CsH;;NO [M+H+H,O0]":
102.0913; found [M+H+H,0]": 102.0914.

B-10 / 1-44: 2-(Isocyanomethyl)tetrahydrofuran?3
o - The product was obtained with procedure A, 0.2 mmol scale, 21.7 mg, 98%
<f yield; and with procedure B, 1.0 mmol, 102 mg, 92% yield, liquid; (lit. yield
=72%)?. '"H NMR (500 MHz, CDCl;) 8 4.14 — 4.04 (m, 1H), 3.98 —3.89 (m,
1H), 3.84 — 3.76 (m, 1H), 3.53 — 3.46 (m, 2H), 2.15 — 2.04 (m, 1H), 2.03 — 1.88 (m, 2H), 1.82
—1.71 (m, 1H); 3C NMR (126 MHz, CDCl3) 8 157.2 (t,J=15.7 Hz), 75.8, 68.9,45.7 (t, /= 6.9
Hz), 28.7, 25.6; HRMS (ESI) m/z calculated for C¢H(NO [M+H]": 112.0757; found [M+H]":

: 112.0758.
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B-11: Methyl 4-isocyanobutanoate?*
The product was obtained with procedure A, 0.2 mmol scale, 23.6 mg,
MO NC 93% yield, Tiquid; (lit. yield = 93%)*. 'H NMR (500 MHz, CDCly) &
° 3.66 (s, 3H), 3.49 — 3.42 (m, 2H), 2.52 — 2.42 (m, 2H), 2.02 — 1.90 (m,
2H); 3C NMR (126 MHz, CDCl3) § 172.4, 156.6 (t, J = 5.7 Hz), 51.7, 40.6 (t, J = 6.6 Hz), 30.0,
24.1; HRMS (ESI) m/z calculated for C¢H;,NO3; [M+H+H,0]": 146.0812; found [M+H+H,0]":
146.0814.

B-12: 2-Isocyano-1,1'-biphenyl?®
The product was obtained with procedure A, 0.2 mmol scale, 33.6 mg, 94%
O NC yield, liquid; (lit. yield = 84%)?°. 'H NMR (500 MHz, CDCl3) 4 7.56 — 7.41
(m, 8H), 7.41 — 7.36 (m, 1H); 13C NMR (126 MHz, CDCl;) & 166.4, 138.8,
136.9, 130.5, 129.5, 128.9, 128.5, 128.3, 128.1, 127.8, 124.5; HRMS (ESI)
m/z calculated for C3H;oN [M+H]": 180.0808; found [M+H]": 180.0809.

C-1/1-2: 1-(Isocyanomethyl)-4-methylbenzene?¢
The product was obtained with procedure A, 0.2 mmol scale, 25.7 mg,
/@NC 98% yield, liquid; and with procedure B, 1.0 mmol, 113 mg, 86% yield;
(lit. yield = 80%)2¢. "TH NMR (500 MHz, CDCl3) 6 7.24 (d, J= 8.3 Hz, 2H),
7.21 (d, J= 8.3 Hz, 2H), 4.59 (s, 2H), 2.37 (s, 3H); 3C NMR (126 MHz, CDCl;) 8 157.1 (t,J
=5.2 Hz), 138.1, 129.5, 126.5,45.2 (t,J = 7.1 Hz), 21.0; HRMS (ESI) m/z calculated for CgHy
[M-+H-HCN]": 105.0699; found [M+H-HCN]*: 105.0698.

C-2: (2-Isocyanoethyl)benzene?”’
- The product was obtained with procedure A, 0.2 mmol scale, 24.4 mg,
©/\/ 97% yield, liquid; (lit. yield = 45%)*’. '"H NMR (500 MHz, CDCl;) & 7.39
—7.33 (m, 2H), 7.32 - 7.27 (m, 1H), 7.27 — 7.22 (m, 2H), 3.61 (tt, J="7.1,
1.9 Hz, 2H), 2.99 (tt, J=7.1, 2.2 Hz, 2H); 3C NMR (126 MHz, CDCl5) 6 156.4 (t,J= 5.6 Hz),
136.6, 128.7, 128.6, 127.2, 42.9 (t, J = 6.7 Hz), 35.6; HRMS (ESI) m/z calculated for CgHy
[M-+H-HCN]*: 105.0699; found [M+H-HCN]*: 105.0698.

C-3: 1,3-Difluoro-5-(isocyanomethyl)benzene
The product was obtained with procedure A, 0.2 mmol scale, 27.5 mg, 90%

F
\QANC yield, liquid; "H NMR (500 MHz, CDCl3) § 6.94 — 6.87 (m, 2H), 6.81 (tt, J

— 8.8, 2.3 Hz, 1H), 4.65 (s, 2H); *C NMR (126 MHz, CDCl5) & 163.3 (dd,
F
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J=250.6, 12.8 Hz), 159.4 (t, J= 5.0 Hz), 135.8 (t, /= 9.7 Hz), 109.7 (dd, J = 20.2, 6.8 Hz),
104.0 (t, J = 25.1 Hz), 44.8 (t, J = 7.7 Hz); HRMS (ESI) m/z calculated for C;HsF, [M+H-
HCN]*: 127.0354; found [M+H-HCN]*: 127.0356.

C-4 / 1-16: (3-Isocyanopropyl)benzene?®
The product was obtained with procedure A, 0.2 mmol scale, 21.2 mg,
WNC 73% vyield, liquid; (lit. yield = 95%, reaction temp. 110°C)?8. and with
procedure B, 1.0 mmol, 138 mg, 95% yield; 'H NMR (500 MHz,
CDCl;) 6 7.31 (t,J=8.2 Hz, 2H), 7.25 - 7.18 (m, 3H), 3.37 (ddt, /= 8.5, 3.9, 2.0 Hz, 2H), 2.79
(t, J=17.4 Hz, 2H), 2.04 — 1.96 (m, 2H); '*C NMR (126 MHz, CDCl;) 8 156.2 (t, J = 5.6 Hz),
139.8, 128.6, 128.5, 126.4, 40.7 (t, J = 6.5Hz), 32.1, 30.5; HRMS (ESI) m/z calculated for
C1oH14NO [M+H+H,0]*: 164.1070; found [M+H+H,0]*: 164.1073.

C-5/1-21: 1-Isocyano-3,5-dimethoxybenzene!?
The product was obtained with procedure A, 0.2 mmol scale, 23.5 mg,
© 72% yield, solid; and with procedure B, 1.0 mmol, 116.6 mg, 71% yield;
/@\ (lit. yield = 91%, reaction temp -60 °C)!?. 'H NMR (500 MHz, CDCls)
MeO oM 36.51(d,J=2.3 Hz, 2H), 6.47 (t,J=2.3 Hz, 1H), 3.79 (s, 6H); 3C NMR
(126 MHz, CDCls) 6 163.4, 161.0, 127.6, 104.7, 102.1, 55.6; HRMS (ESI) m/z calculated for
CoH1oNO, [M+H]*: 164.0706; found [M+H-HCN]*: 164.0709.

e

C-6 / 1-25: 1-Isocyano-2-methyl-3-nitrobenzene

The product was obtained with procedure A, 0.2 mmol scale, 27.2 mg, 84%

NC yield, solid; and with procedure B, 1.0 mmol, 159 mg, 98% yield; 'H NMR (500
NO

MHz, CDCl;) 6 7.90 (dd, J= 8.1, 1.8 Hz, 1H), 7.62 (d, 8.1 Hz, 1H), 7.41 (t, J =

2 8.1 Hz, 1H), 2.59 (s, 3H); '3C NMR (126 MHz, CDCl3) § 169.1, 150.4, 130.8,

130.2, 128.3 (t, J = 12.5 Hz), 127.3, 124.9, 15.2; SFC-MS (ESI) m/z calculated for CsH;N,0,
[M+H]": 163.05; found [M+H]": 163.10.

C-7: 1,4-Dichloro-2-isocyanobenzene?’
The product was obtained with procedure A, 0.2 mmol scale, 28.9 mg, 84%
1 ¢ Vield, solid; (lit. yield = 90% from gem-dihalide)®. 'H NMR (500 MHz,
/©/ CDCl;) 6 7.51 (d, J=2.2 Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 7.29 (dd, J = 8.5,
c 2.2 Hz, 1H); BC NMR (126 MHz, CDCls) 8 170.5, 135.8, 131.8, 130.1, 129.2,
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128.6, 128.0; HRMS (ESI) m/z calculated for C;H¢Cl,NO [M+H+H,O]": 189.9821; found
[M+H+H,O0]": 189.9824.

C-8: 1-Isocyano-2-methylbenzene?
NC The product was obtained with procedure A, 0.2 mmol scale, 17.1 mg, 73%
yield, liquid; (lit. yield = 93%)3°. 'TH NMR (500 MHz, CDCl3) 4 7.34 (d, J=17.9
Hz, 1H), 7.31 — 7.27 (m, 2H), 7.23 — 7.18 (m, 1H), 2.43 (s, 3H); 3C NMR (126
MHz, CDCls) 8 165.5 (t, J=5.8 Hz), 134.9, 130.5, 129.2, 126.6, 126.5, 18.5; HRMS (ESI) m/z
calculated for CsgHgN [M+H]": 118.0651; found [M+H]": 118.0653.

C-9: 2-Isocyano-2,4,4-trimethylpentane3’> 32
The product was obtained with procedure A, 0.2 mmol scale, 24.2 mg, 87%
MNC yield, liquid; (lit. yield = 63%)32. '"H NMR (500 MHz, CDCl;) 6 1.59 (d, J =
2.3 Hz, 2H), 1.48 (d, J = 2.0 Hz, 6H), 1.07 (s, 9H); *C NMR (126 MHz,
CDCl) 6 154.4 (t, J = 4.7 Hz), 56.8 (t, J = 4.9 Hz), 53.8, 31.8, 31.6, 31.0; HRMS (ESI) m/z
calculated for CgHy; [M+H-HCN]*: 113.1325; found [M+H-HCN]*: 113.1326.

C-10/ I-45: 1-Isocyano-3-methoxypropane!®
The product was obtained with procedure A, 0.2 mmol scale, 16.0 mg,
o "Ne
81% yield, liquid; and with procedure B, 1.0 mmol, 94 mg, 95% yield; 'H
NMR (500 MHz, CDCl3) 6 3.50 — 3.42 (m, 4H), 3.30 (s, 3H), 1.94 — 1.78 (m, 2H); 13C NMR
(126 MHz, CDCl;) 6 155.8 (t, /= 5.7 Hz), 67.9, 58.6, 38.4 (t, J = 6.6 Hz), 29.2; HRMS (ESI)

m/z calculated for CsH,NO, [M+H+H,O]*: 118.0862; found [M+H-+H,O]": 118.0862.

C-11/ 1-48: Methyl 3-isocyanopropanoate’’
The product was obtained with procedure A, 0.2 mmol scale, 17.2 mg,
MeO NC . .. . : .
7}/\/ 76% yield, liquid; and with procedure B, 1.0 mmol, 92 mg, 81% yield; (lit.
@)
yield =22%)3. 'TH NMR (500 MHz, CDCl3) 6 3.71 (s, 3H), 3.67 (t, J= 6.7
Hz, 2H), 2.71 (t, J= 6.7 Hz, 2H); 13C NMR (126 MHz, CDCl3) & 169.7, 157.2 (t, J = 4.2 Hz),
52.1,37.0 (t, J= 7.3 Hz), 33.8; HRMS (ESI) m/z calculated for CsHgNO, [M+H]*: 114.0550;
found [M+H]": 114.0550.
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C-12: 4-Chloro-1-isocyano-2-(trifluoromethyl)benzene’*
NC The product was obtained with procedure A, 0.2 mmol scale, 34.1 mg, 83%
CFs  yield, solid; 'TH NMR (500 MHz, CDCl;) 6 7.71 (d, J = 2.3 Hz, 1H), 7.59 (dd,
J=18.5,2.3 Hz, 1H), 7.50 (d, J= 8.5 Hz, 1H); *C NMR (126 MHz, CDCl;) 3
Cl 172.8,135.7,133.1, 130.1, 128.5(d, J=2.8 Hz), 127.3 (q, /= 5.0 Hz), 121.40
(q, J = 274.0 Hz); SFC-MS (ESI) m/z calculated for CgH4,CIF;N [M+H]": 204.99; found
[M+H]": 205.25.

D-1/1-3: 1-(Isocyanomethyl)-3-methoxybenzene'’
The product was obtained with procedure A, 0.2 mmol scale, 25.0 mg,
Meo\©ﬁNC 85% yield, liquid: (lit. yield = 94%)'9. 'H NMR (500 MHz, CDCl;) 7.33
—7.28 (m, 1H), 6.93 — 6.90 (m, 1H), 6.90 — 6.86 (m, 2H), 4.60 (s, 2H),
3.82 (s, 3H); *C NMR (126 MHz, CDCl;) 8 159.9, 157.5 (t, J = 5.2 Hz), 133.6, 129.9, 118.6,
113.7,112.1, 55.2,45.3 (t, J= 7.2 Hz); HRMS (ESI) m/z calculated for CgHoO [M+H-HCN]":
121.0648; found [M+H-HCN]*: 121.0649.

D-2: (Isocyanomethyl)benzene®’
The product was obtained with procedure A, 0.2 mmol scale, 22.3 mg, 95%
gNC yield; with procedure C, 100 mmol scale, 11.35 gm, 97% yield, liquid; (lit.
yield = 64%)%*. '"H NMR (500 MHz, CDCl3) & 7.44 — 7.38 (m, 2H), 7.38 —
7.33 (m, 3H), 4.65 (s, 2H); 3C NMR (126 MHz, CDCl3) & 157.6 (t, J = 5.3 Hz), 132.3, 129.0,
128.4,126.6,45.5 (t,J=7.3 Hz); HRMS (ESI) m/z calculated for C;H; [M+H-HCN]*: 91.0542;
found [M+H-HCN]*: 91.0542.

D-3 / I-11: 1-(Isocyanomethyl)-3,5-dimethoxybenzene3¢
The product was obtained with procedure A, 0.2 mmol scale, 32.9 mg,
MeO NC 93% yield, semisolid; and with procedure B, 1.0 mmol, 142 mg, 80%
\©ﬁ yield; 'TH NMR (500 MHz, CDCls) 6 6.46 (d, J=2.2 Hz, 2H), 6.40 (d, J
OMe =2.2 Hz, 1H), 4.55 (s, 2H), 3.78 (s, 6H)I; '*C NMR (126 MHz, CDCl;)

o 161.1, 157.6 (t, J= 5.5 Hz), 134.4, 104.4, 99.9, 55.3, 45.4 (t, J = 7.2 Hz); HRMS (ESI) m/z
calculated for CoH;;0, [M+H-HCN]*: 151.0754; found [M+H-HCN]*": 151.0756.
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D-4 / I-17: 1-Chloro-4-(2-isocyanoethyl)benzene!!
The product was obtained with procedure A, 0.2 mmol scale, 31.8 mg, 96%
NC yield, liquid; and with procedure B, 1.0 mmol, 144 mg, 87% yield; (lit. yield
=83%)'!l. '"H NMR (500 MHz, CDCl) 6 7.30 (d, /= 8.4 Hz, 2H), 7.17 (d, J =
8.4 Hz, 2H), 3.59 (t,J= 7.0 Hz, 2H), 2.94 (d, J = 7.0 Hz, 2H); 3C NMR (126
MHz, CDCl;) & 156.8 (t, J = 5.5 Hz), 135.0, 133.0, 130.0, 128.8, 42.7 (t, J =
6.7 Hz), 34.7; HRMS (ESI) m/z calculated for CoH;;CINO [M+H+H,0]": 184.0524; found

[M+H+H,0]": 184.0527.

Cl

D-5: 1-Fluoro-3-isocyanobenzene?’
The product was obtained with procedure A, 0.2 mmol scale, 21.1 mg, 87%
© yield, liquid; '"H NMR (500 MHz, CDCl3) 6 7.38 (td, J = 8.2, 5.9 Hz, 1H), 7.19
@\ (d, J=8.0 Hz, 1H), 7.16 — 7.08 (m, 2H); '3C NMR (126 MHz, CDCls) 6 165.5
(t, J=4.6 Hz), 162.4 (d, J = 249.8 Hz), 130.9 (d, J=9.0 Hz), 122.4 (d,J=3.6
Hz), 117.0 (d, J=21.1 Hz), 114.1 (d, J = 25.4 Hz); HRMS (ESI) m/z calculated for C;H;FNO
[M+H-+H,0]*: 140.0506; found [M+H+H,O]*: 140.0509.

D-6: 2-Isocyano-1,3-dimethylbenzene3?

The product was obtained with procedure A, 0.2 mmol scale, 24.4 mg, 93%
NC

yield, solid; (lit. yield = 74%)8. "H NMR (500 MHz, CDCl;) 8 7.20 — 7.15 (m,
\©/ 1H), 7.09 (d, J=17.6 Hz, 2H), 2.42 (s, 6H); *C NMR (126 MHz, CDCl;) 6 167.5
(t, J=5.7 Hz), 134.8, 128.6, 127.7, 126.6 (t, J = 6.2 Hz), 18.9; HRMS (ESI)

m/z calculated for CoH;oN [M+H]": 132.0808; found [M+H]": 132.0810.

D-7: 1-Isocyano-4-methylbenzene3’
The product was obtained with procedure A, 0.2 mmol scale, 20.2 mg, 86% yield,
liquid; (lit. yield = 91%)°. '"H NMR (500 MHz, CDCl;) 6 7.26 (d, J= 8.2 Hz, 2H),
7.18 (d, J= 8.2 Hz, 2H), 2.37 (s, 3H); *C NMR (126 MHz, CDCl5) 6 163.1 (t,J =
5.6 Hz), 139.7, 129.9, 126.1, 124.0 (t, J = 13.8 Hz), 21.3; HRMS (ESI) m/z
calculated for CgHgN [M+H]": 118.0651; found [M+H]": 118.0652.
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D-8: 4-Isocyano-1,2-dimethylbenzene’’
The product was obtained with procedure A, 0.2 mmol scale, 23.4 mg, 89%
yield, solid; '"H NMR (500 MHz, CDCl;) 6 7.15 (s, 1H), 7.12 — 7.08 (m, 2H),
2.27 (s, 3H), 2.25 (s, 3H); *C NMR (126 MHz, CDCl;) & 162.6, 138.4, 138.0,
130.3,127.2,123.6, 19.6, 19.5; HRMS (ESI) m/z calculated for CoH;(N [M+H]*:
132.0808; found [M+H]": 132.08]1.

NC

D-9 / 1-38: (Isocyanomethyl)cyclohexane
The product was obtained with procedure A, 0.2 mmol scale, 20.7 mg, 84%
NC yield, liquid; and with procedure B, 1.0 mmol, 121 mg, 98% yield; '"H NMR
(500 MHz, CDCl5) & 3.24 — 3.15 (m, 2H), 1.84 — 1.73 (m, 4H), 1.71 — 1.57
(m, 2H), 1.32 — 1.21 (m, 2H), 1.19 — 1.11 (m, 1H), 1.09 — 0.98 (m, 2H); '*C NMR (126 MHz,
CDCly) & 155.8 (t, J=5.6 Hz), 47.9 (t, J = 6.7 Hz), 37.3, 30.1, 25.9, 25.5; HRMS (ESI) m/z
calculated for CgH,NO [M+H+H,0]*: 142.1226; found [M+H+H,O]": 142.1229.

D-10 / I-46: (3-Isocyanopropane-1,1-diyl)dibenzene
The product was obtained with procedure A, 0.2 mmol scale, 38.1 mg, 86%

NC yield, solid; and with procedure B, 1.0 mmol, 164 mg, 74% yield; '"H NMR

O O (500 MHz, CDCl3) 6 7.38 (t,J=7.9 Hz, 4H), 7.35 — 7.26 (m, 6H), 4.22 (t,

J= 8.0 Hz, 1H), 3.34 (t, J = 6.7 Hz, 2H), 2.51 — 2.42 (m, 2H); 3C NMR

(126 MHz, CDCl;) 8 156.5 (t, J=5.2 Hz), 142.7, 128.6, 127.5, 126.6,47.4,39.8 (t, /= 6.4 Hz),
34.4; HRMS (ESI) m/z calculated for C;sH (N [M+H]": 222.1277; found [M+H]": 222.1280.

D-11: 1-Isocyano-4-phenoxybenzene
The product was obtained with procedure A, 0.2 mmol scale, 31.2 mg, 80% yield,
liquid; '"H NMR (500 MHz, CDCl3) 8 7.41 —7.36 (m, 2H), 7.33 (d, J= 8.9 Hz, 2H),
7.21-7.19 (m, 1H), 7.06 — 7.01 (m, 2H), 6.98-6.93 (m, 2H); 3C NMR (126 MHz,
oph CDCl) 6 163.3, 158.2, 155.6, 130.0, 128.7, 127.9, 127.7, 124.5, 119.8, 118.5;
HRMS (ESI) m/z calculated for C13H;(NO [M+H]*: 196.0757; found [M+H]": 196.0759.

D-12 / 1-34: 1-Ethoxy-4-isocyanobenzene*
The product was obtained with procedure A, 0.2 mmol scale, 24.4 mg, 83% yield,
liquid; and with procedure B, 1.0 mmol, 128 mg, 87% yield; (lit. yield = 64%)*.
'H NMR (500 MHz, CDCl3) 6 7.29 (d, J = 8.9 Hz, 2H), 6.89-6.85 (m, 2H), 4.03 (q,
ot /= 7.0 Hz, 2H), 1.42 (t,J = 7.0 Hz, 3H); 3C NMR (126 MHz, CDCls) & 162.4 (t,

NC
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J=159Hz), 159.2, 130.0, 127.7, 114.9, 63.8, 14.6; HRMS (ESI) m/z calculated for CoH;,NO
[M+H]* :148.0757; found [M+H]": 148.0759.

E-1: 1-Bromo-4-(isocyanomethyl)benzene*!

The product was obtained with procedure A, 0.2 mmol scale, 31.8 mg,

81% yield, liquid; '"H NMR (500 MHz, CDCls) 4 7.56 (d, J= 8.4 Hz, 2H),
Br 7.26 (d, J = 8.4 Hz, 2H), 4.63 (s, 2H); *C NMR (126 MHz, CDCls) &

158.3 (t, J = 5.0 Hz), 132.1, 131.2, 128.3, 122.5, 45.0 (t, J = 7.2 Hz); HRMS (ESI) m/z

calculated for C;H¢Br [M+H-HCN]": 168.9647; found [M+H-HCN]*: 168.9651.

NC

E-2 / 1-8: (Isocyanomethylene)dibenzene*?

The product was obtained with procedure A, 0.2 mmol scale, 35.6 mg, 92%
NC

yield, solid; and with procedure B, 1.0 mmol, 162 mg, 84% yield; (lit. yield
= 93%)*. 'H NMR (500 MHz, CDCl3) & 7.41 — 7.31 (m, 10H), 5.91 (s,
1H); 3C NMR (126 MHz, CDCl;) 6 158.2 (t, J = 4.3 Hz), 137.4, 128.9,

128.3, 126.4, 61.8 (t, J = 6.7 Hz); HRMS (ESI) m/z calculated for C;3sH;; [M+H-HCN]":
167.0855; found [M+H-HCN]*: 167.0857.

E-3: 2,4-Difluoro-1-(isocyanomethyl)benzene*!
The product was obtained with procedure A, 0.2 mmol scale, 26.9 mg,
/@?NC 88% vield, liquid; "H NMR (500 MHz, CDCLy) § 7.48 — 7.42 (m, 1H), 6.99
F F ~6.93 (m, 1H), 6.91 — 6.84 (m, 1H), 4.65 (s, 2H); 3C NMR (126 MHz,
CDCly) & 163.1 (dd, J = 250.7, 11.8 Hz), 159.9 (dd, J = 251.0, 12.4 Hz), 158.6 (t, J = 5.1 Hz),
129.7 (dd, J= 9.9, 4.7 Hz), 116.0, 111.9 (dd, J = 21.7, 3.8 Hz), 104.2 (t, J = 25.3 Hz), 39.3 (,
J=17.2 Hz); HRMS (ESI) m/z calculated for C;HsF, [M+H-HCN]*: 127.0354; found [M+H-

HCN]*": 127.0356.

E-4: 1-Chloro-3-(2-isocyanoethyl)benzene!®
The product was obtained with procedure A, 0.2 mmol scale, 32.3 mg,
C'\©/\ 98% yield, liquid; (lit. yield = 82%)!°. '"H NMR (500 MHz, CDCls) & 7.28
NG 7.25 (m, 2H), 7.22 (s, 1H), 7.12 (d, J = 6.2 Hz, 1H), 3.61 (t, /= 7.1 Hz,
2H), 2.96 (t,J="7.1 Hz, 2H); 3C NMR (126 MHz, CDCl;) 6 156.9 (t,J=5.3 Hz), 138.5, 134.5,
130.0, 128.7, 127.5, 126.9, 42.6 (t, J = 7.2 Hz), 35.1; HRMS (ESI) m/z calculated for
CoH;;NOCI [M+ H + H,O]": 184.0524; found [M+H+H,0]": 184.0527.
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E-5/1-32: 1-Isocyano-2-nitrobenzene*

The product was obtained with procedure A, 0.2 mmol scale, 26.6 mg, 90%

1° no., vield. solid and with procedure B, 1.0 mmol, 117 mg, 79% yield: (lit. yield -
2

86%)*. 'TH NMR (500 MHz, CDCl3) 6 8.11 (d, J=8.5 Hz, 1H), 7.73 (t,J=17.7

Hz, 1H), 7.62 (t,J = 7.7 Hz, 2H); 13C NMR (126 MHz, CDCl5) 6 173.7, 144.1,
134.3, 130.2, 129.8, 125.5; HRMS (ESI) m/z calculated for C;HsN,O, [M+H]": 149.0346;
found [M+H]*: 149.0347.

E-6: 1-Isocyano-3,5-dimethylbenzene*
The product was obtained with procedure A, 0.2 mmol scale, 21.2 mg, 81%
© yield, liquid; (lit. yield = 76%)*. 'TH NMR (500 MHz, CDCl;) 6 7.01 (s, 1H),
/@\ 6.99 (s, 2H), 2.31 (s, 6H); 3C NMR (126 MHz, CDCl3) 8 162.8 (t, /= 5.4 Hz),
139.2, 130.9, 126.2 (t, J = 13.2 Hz), 123.8, 20.8; HRMS (ESI) m/z calculated
for CoH,NO [M+H+H,0]*: 150.0913; found [M+H+H,0]": 150.0916.

E-7 / 1-28: 1-Benzyl-2-isocyanobenzene

The product was obtained with procedure A, 0.2 mmol scale, 30.9 mg,
NC

80% yield, liquid; and with procedure B, 1.0 mmol, 147 mg, 76% yield;
O O '"H NMR (500 MHz, CDCls) 6 7.43 — 7.33 (m, 4H), 7.33 — 7.23 (m, 5H),
4.18 (s, 2H); BC NMR (126 MHz, CDCl;) 6 166.5, 138.3, 137.5, 130.1,

129.3, 128.8, 128.4, 127.0, 126.7, 126.4, 1259 (t, J = 12.5 Hz), 37.8; HRMS (ESI) m/z
calculated for C14H ;)N [M+H]": 194.09643; found [M+H]*: 194.0967.

E-8 / 1-31: 1-Isocyano-3-methoxybenzene?*> 46

The product was obtained with procedure A, 0.2 mmol scale, 19.5 mg, 75%
NC
yield, liquid; and with procedure B, 1.0 mmol, 106 mg, 80% yield; (lit. yield
OMe

=42%)*%. '"H NMR (500 MHz, CDCl3) & 7.25 (t, J= 8.1 Hz, 1H), 6.95 — 6.89

(m, 2H), 6.85 (s, 1H), 3.78 (s, 3H); 3C NMR (126 MHz, CDCl) 163.6 (t, J =
5.5 Hz), 159.8, 130.0, 127.1 (t, J = 13.5 Hz), 118.4, 115.4, 111.6, 55.3; HRMS (ESI) m/z
calculated for CsgHgNO [M+H]*: 134.0600; found [M+H]*: 134.0603.

E-9 /1-39: 1-Isocyanoundecane
The product was obtained with procedure A, 0.2 mmol scale, 30.8 mg, 85%

NC
yield, liquid; and with procedure B, 1.0 mmol, 156 mg, 86% yield; 'H NMR
(500 MHz, CDCls) 6 3.34 (t, J= 6.8 Hz, 2H), 1.71 — 1.58 (m, 2H), 1.46 —
1.35 (m, 2H), 1.34 — 1.19 (m, 14H), 0.85 (t, J= 6.8 Hz, 3H); *C NMR (126
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MHz, CDCls) 6 155.5,41.4 (t, J= 6.3 Hz), 31.7, 29.4, 29.3, 29.2, 29.1, 28.9, 28.5, 26.1, 22.5,
13.9; HRMS (ESI) m/z calculated for C;,H,xNO [M+H+H,O]": 200.2009; found
[M+H+H,0]": 200.2013.

E-10/ I-47: 1-Isocyano-3-methylbutane?
The product was obtained with procedure A, 0.2 mmol scale, 16.7 mg, 86%
)\ANC yield, liquid; and with procedure B, 1.0 mmol, 93 mg, 96% yield; (lit. yield =
72%). '"H NMR (500 MHz, CDCl;) 8 3.40 — 3.33 (m, 2H), 1.75 (h, J= 6.7, 1
H), 1.58 — 1.50 (m, 2H), 0.89 (d, J = 6.7 Hz, 6H); *C NMR (126 MHz, CDCl3) 8 155.5 (t,J =
5.8 Hz), 39.6 (t, J = 6.4 Hz), 37.6, 25.0, 21.7; HRMS (ESI) m/z calculated for C4H4,NO
[M+H+H,0]": 116.107; found [M+H+H,0]*: 116.1071.

E-11: 5-Isocyano-1,2,3,4-tetrahydronaphthalene3*
The product was obtained with procedure A, 0.2 mmol scale, 28.6 mg, 91%
e yield, solid; "H NMR (500 MHz, CDCl;) 6 7.19 (dd, J=6.7, 2.4 Hz, 1H), 7.16
(;@ —7.10 (m, 2H), 2.84 (t, J= 6.5 Hz, 2H), 2.80 (t,J = 6.3 Hz, 2H), 1.88 (tdd, /=
8.1, 4.9, 2.4 Hz, 2H), 1.85 — 1.78 (m, 2H); 3C NMR (126 MHz, CDCl;)
165.4, 139.1, 133.8, 130.0, 126.4 (t, J= 12.6 Hz), 125.7, 123.8, 29.3, 25.8, 22.4, 22.3; HRMS
(ESI) m/z calculated for C;;H ;N [M+H]*: 158.0964; found [M+H]": 158.0967.

E-12: 1,3,5-Trichloro-2-isocyanobenzene*’
The product was obtained with procedure A, 0.2 mmol scale, 28.9 mg, 70%
cl N ci vield, solid;'"H NMR (500 MHz, CDCl3) & 7.44 (s, 2H); 3*C NMR (126 MHz,
CDCly) 6 175.3, 135.6, 132.9, 128.4, 127.6; HRMS (ESI) m/z calculated for

Cl C;HsCI3NO [M+H+H,0]": 223.9431; found [M+H+H,0]": 223.9433.

F-1/1-4: 1-(Isocyanomethyl)-3-(trifluoromethyl)benzene
The product was obtained with procedure A, 0.2 mmol scale, 31.8 mg,
FSC\©ANC 86% yield, liquid; and with procedure B, 1.0 mmol, 163 mg, 88% yield;
'"H NMR (500 MHz, CDCl3) 6 7.64 — 7.59 (m, 2H), 7.58 — 7.52 (m, 2H),
4.71 (s, 2H); 3C NMR (126 MHz, CDCls) & 158.8 (t, J = 5.1 Hz), 133.2, 131.3 (q, J=32.6),
129.9, 129.5, 125.3 (q, J = 3.7 Hz), 123.7 (q, J = 273.4 Hz), 123.4 (q, /= 3.7 Hz), 45.0 (t, J =
7.4 Hz); HRMS (ESI) m/z calculated for CgHgF; [M+H-HCN]™: 159.0416; found [M+H-
HCN]": 159.0419.
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F-2 /1-9: 2,4-Dichloro-1-isocyanobenzene*’: 48
The product was obtained with procedure A, 0.2 mmol scale, 24.8 mg, 72%
cl yield, solid; and with procedure B, 1.0 mmol, 138 mg, 81% yield; '"H NMR (500
MHz, CDCl3) 6 7.49 (d, J= 2.1 Hz, 1H), 7.38 (d, /= 8.6 Hz, 1H), 7.28 (dd, J =
cl 8.6, 2.1 Hz, 1H); 13C NMR (126 MHz, CDCls) 6 170.5, 135.7, 131.7, 130.0,
128.5, 127.9, 124.0 (t, J = 4.3 Hz); HRMS (ESI) m/z calculated for C;H¢C1,NO [M+H+H,O]":
189.9821; found [M+H+H,0]": 189.9824.

NC

F-3 / 1-12: 1-(Isocyanomethyl)-4-(trifluoromethoxy)benzene*
The product was obtained with procedure A, 0.2 mmol scale, 34.2 mg,
gNC 85% yield, liquid; and with procedure B, 1.0 mmol, 195 mg, 97% yield;
FsCO (lit. yield = 80%)*. '"H NMR (500 MHz, CDCl;) 5 7.38 (d, J= 8.5 Hz,
2H), 7.25 (d, J = 8.5 Hz, 2H), 4.64 (s, 2H); 3C NMR (126 MHz, CDCl;) & 158.3 (t,J = 5.1
Hz), 149.1, 130.9, 128.1, 121.4, 120.4 (q, J=257.7 Hz), 44.7 (t, J= 7.4 Hz); HRMS (ESI) m/z
calculated for CgHgF;0 [M+H-HCN]*: 175.0365; found [M+H-HCN]*: 175.0368.

F-4 / 1-18: 1-(2-Isocyanoethyl)-3-methoxybenzene'’
The product was obtained with procedure A, 0.2 mmol scale, 29.3 mg,
Meom 91% yield, liquid; and with procedure B, 1.0 mmol, 156 mg, 97% yield;
(lit. yield = 94%)'°. 'TH NMR (500 MHz, CDCl;) 6 7.31 — 7.26 (m, 1H),
7.20 (dd,J=7.4,1.7 Hz, 1H), 6.94 (td, /= 7.4, 1.1 Hz, 1H), 6.89 (dd, J=8.2, 1.1 Hz, 1H), 3.84
(s, 3H), 3.64 — 3.58 (m, 2H), 3.04-2.99 (m, 2H); 3C NMR (126 MHz, CDCl;) 4 157.2, 155.5
(t,J=5.3 Hz), 130.6, 128.4, 124.6, 120.3, 110.1, 55.0, 41.1 (t, /= 6.5 Hz), 30.9; HRMS (ESI)
m/z calculated for C,oH;,NO [M+H]": 162.0913; found [M+H]": 162.0917.

F-5/1-22: 1-(Tert-butyl)-2-isocyanobenzene™’
The product was obtained with procedure A, 0.2 mmol scale, 28.3 mg, 89%
e yield, liquid; and with procedure B, 1.0 mmol, 145 mg, 91% yield; (lit. yield =
50%)°°. "H NMR (500 MHz, CDCl;) 8 7.42 (dd, J= 8.0, 1.5 Hz, 1H), 7.36 (d, J
=8.0 Hz, 1H), 7.32 (td, J="7.7, 1.5 Hz, 1H), 7.21 (td, J= 7.5, 1.4 Hz, 1H), 1.50
(s, 9H); PC NMR (126 MHz, CDCl;) 6 169.1 (t,J= 5.5 Hz), 145.4, 129.9, 129.2, 126.7, 125.1,
125.0 (t, J=12.0 Hz), 34.8, 29.0; HRMS (ESI) m/z calculated for C;;H 4N [M+H]": 160.1121;

found [M+H]": 160.1123.
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F-6 / 1-26: 1-Ethyl-2-isocyanobenzene!

The product was obtained with procedure A, 0.2 mmol scale, 24.1 mg, 92%
NC
yield, liquid; and with procedure B, 1.0 mmol, 124 mg, 95% yield; 'H NMR

(500 MHz, CDCl3) 6 7.35 —7.30 (m, 2H), 7.28 (d, /= 8.1 Hz, 1H), 7.23 - 7.18

(m, 1H), 2.78 (q, J = 7.6 Hz, 2H), 1.27 (t, J = 7.6 Hz, 3H); *C NMR (126
MHz, CDCl;) § 165.7 (t, J = 5.8 Hz), 140.3, 129.3, 128.7, 126.5, 125.6 (t, J = 12.7 Hz), 25.2,
13.6; HRMS (ESI) m/z calculated for CoH (N [M+H]": 132.0808; found [M+H]": 132.0810.

F-7: 1-Isocyano-3-methylbenzene3?

The product was obtained with procedure A, 0.2 mmol scale, 19.2 mg, 82% yield,

NC
liquid; (lit. yield = 93%)%. 'H NMR (500 MHz, CDCl3) § 7.27 — 7.24 (m, 1H),

7.22 —7.15 (m, 3H), 2.36 (s, 3H); *C NMR (126 MHz, CDCl3) 6 163.3 (t,J =
5.6 Hz), 139.6, 130.1, 129.1, 126.8, 123.4, 21.1; HRMS (ESI) m/z calculated for
CgHgN [M+H]*: 118.0651; found [M+H]*: 118.0653.

F-8: Ethyl 2-isocyanoacetate>?

0 The product was obtained using procedure A, 0.2 mmol scale 21.2 mg, 94%
/\OJ\/ NC yield, liquid; (lit. yield = 100%)32. '"H NMR (500 MHz, CDCl;) 6 4.28 (q, J =
7.1 Hz, 2H), 4.21 (s, 2H), 1.30 (t, J= 7.2 Hz, 3H); '*C NMR (126 MHz, CDCl5) § 163.9, 161.1,
62.7,43.5 (t, J= 8.6 Hz), 13.9; SFC-MS (ESI) m/z calculated for CsHgNO, [M+H]": 114.05;
found [M+H]*: 114.08

F-9 / 1-40: 1-(3-Isocyanopropoxy)butane
The product was obtained with procedure A, 0.2 mmol scale, 24.6 mg,
KO/\/\/NC 87% yield, liquid; and with procedure B, 1.0 mmol, 120 mg, 85% yield; 'H
NMR (500 MHz, CDCl;) 6 3.51 — 3.43(m, 4H), 3.38 (t, J = 6.6 Hz, 2H),
1.90 — 1.82 (m, 2H), 1.53 — 1.46 (m, 2H), 1.36 — 1.27 (m, 2H), 0.87 (t, J = 7.4 Hz, 3H); 13C
NMR (126 MHz, CDCl;) 6 155.8 (t, J = 5.7 Hz), 70.7, 65.9, 38.5 (t, J = 6.5 Hz), 31.5, 29.3,
19.1, 13.7;, HRMS (ESI) m/z calculated for CgH;(NO [M+H]*: 142.1226; found [M+H]":
142.1228.

F-10 / 1-50: (1s,3r,5R,7S)-3-Isocyanoadamantan-1-o132
The product was obtained with procedure A, 0.2 mmol scale, 17.7 mg, 50%
yield, solid; and with procedure B, 1.0 mmol, 106 mg, 60% yield; '"H NMR
(500 MHz, CDCl;) 6 2.31 —2.25 (m, 2H), 1.98 (s, 2H), 1.95 — 1.91 (m, 4H),
1.77 (brs, 1H), 1.69 — 1.65 (m, 4H), 1.58 — 1.49 (m, 2H); 3C NMR (126 MHz,

NC
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CDCly) 6 152.0 (t, J = 4.8 Hz), 68.1, 55.9 (t, J= 6.0 Hz), 50.4, 43.2, 42.1, 33.9, 29.9; HRMS
(ESI) m/z calculated for C;;H;(NO [M+H]*: 178.1226; found [M+H]": 178.1229.

F-11: 1-Isocyano-3-phenoxybenzene!3
The product was obtained with procedure A, 0.2 mmol scale, 28.9 mg,
e 74% yield liquid: (lit. yield = 85%)'3. TH NMR (500 MHz, CDCly) 3 7.39
@ (t,J=8.1 Hz, 2H), 7.33 (t, J = 8.1 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 7.09
© (d,J=8.1 Hz, 1H), 7.06 — 7.02 (m, 3H), 6.96 (s, H); 3C NMR (126 MHz,
CDCl;) 6 164.4, 158.4, 155.6, 130.5, 130.1, 124.5, 120.7, 119.7, 119.2, 115.9; HRMS (ESI)

m/z calculated for C3H;(NO [M+H]": 196.0757; found [M+H]": 196.0761.

F-12: 4-Isocyano-1,2-dimethoxybenzenes3 34
The product was obtained with procedure A, 0.2 mmol scale, 27.7 mg, 85%
yield, solid; '"H NMR (500 MHz, CDCl3) 6 6.98 (dd, J = 8.5, 2.3 Hz, 1H),
OMe 6.86 (d, J=2.3 Hz, 1H), 6.80 (d, J = 8.5 Hz, 1H), 3.89 (s, 3H), 3.88 (s, 3H);
OMe 13C NMR (126 MHz, CDCl;) & 162.4, 149.8, 149.1, 130.1, 119.2, 110.8,
109.5, 56.1, 56.0; HRMS (ESI) m/z calculated for CoH;(NO, [M+H]": 164.0706; found
[M+H]": 164.0709.

NC

G-1/1-5: 1-Fluoro-2-(isocyanomethyl)benzene*!

The product was obtained with procedure A, 0.2 mmol scale, 19.2 mg, 71%
F
yield, liquid; and with procedure B, 1.0 mmol, 127 mg, 94% yield; '"H NMR
NC

(500 MHz, CDCls) & 7.48 (t, J= 7.6 Hz, 1H), 7.38 — 7.32 (m, 1H), 7.22 (td,

J=17.5,12Hz, 1H), 7.12 - 7.05 (m, 1H), 4.68 (s, 2H); 3C NMR (126 MHz,
CDCly) 6 159.6 (d, J = 248.0 Hz), 158.2 (t, J= 5.6 Hz), 130.3 (d, /= 8.0 Hz), 128.5 (d, /=3.2
Hz), 124.6 (d, J=3.8 Hz), 119.7 (d, J = 14.5 Hz), 115.4 (d, J = 20.6 Hz), 39.7 (q, /= 7.0 Hz);
HRMS (ESI) m/z calculated for CsHyNOF [M+H+H,0]*: 154.0663; found [M+H+H,O]":
154.0665.

G-2/1-10: 1-(Isocyanomethyl)-2,4-dimethoxybenzene>>

o The product was obtained with procedure A, 0.2 mmol scale, 30.5 mg,
Me

86% yield, solid; and with procedure B, 1.0 mmol, 150 mg, 85% yield;

/©ANC (lit. yield = 80%)°>. 'H NMR (500 MHz, CDCl;) 6 7.28 (d, J = 8.4 Hz,

MeO 1H), 6.51 (dd, J = 8.4, 2.4 Hz, 1H), 6.46 (d, J = 2.4 Hz, 1H), 4.54 (s,
2H), 3.83 (s, 3H), 3.82 (s, 3H); *C NMR (126 MHz, CDCl3) 6 161.1, 157.3, 156.1 (t,J= 5.3
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Hz), 128.6, 113.3, 104.1, 98.3, 55.3, 40.7 (t, J = 7.0 Hz); HRMS (ESI) m/z calculated for
CoH{10;, [M+H-HCN]*: 151.0754; found [M+H-HCN]*: 151.0755.

G-3: 1-(Isocyanomethyl)-2-methoxybenzene®

The product was obtained with procedure A, 0.2 mmol scale, 26.2 mg, 89%

OM
¢ yield, liquid; (lit. yield = 79%)®. '"H NMR (500 MHz, CDCl3) § 7.43 (d, J =
NC

7.5 Hz, 1H), 7.34 (td, J= 7.9, 1.7 Hz, 1H), 7.02 (t, /= 7.5 Hz, 1H), 6.89 (d,

J = 8.2 Hz, 1H), 4.64 (s, 2H), 3.85 (s, 3H); 13C NMR (126 MHz, CDCls)
156.9 (t,J=5.5Hz), 156.2, 129.6, 128.8, 127.6, 120.7, 110.2, 55.3, 41.1 (t,J= 7.3 Hz); HRMS
(EST) m/z calculated for CsHyO [M+H-HCN]": 121.0648; found [M+H-HCN]": 121.0648.

G-4 /1-19: (2-Isocyanoethane-1,1-diyl)dibenzene?’
The product was obtained with procedure A, 0.2 mmol scale, 39.8 mg, 96%
NC yield, liquid; and with procedure B, 1.0 mmol, 174 mg, 84% yield; (lit.
O O yield = 93%)?’. '"H NMR (500 MHz, CDCl;) 6 7.44 — 7.37 (m, 4H), 7.36 —
7.28 (m, 6H), 4.40 (t, J= 7.6 Hz, 1H), 4.02 (d, J= 7.6 Hz, 2H); 3C NMR
(126 MHz, CDCl3) 6 157.3, 139.9, 128.7, 127.7, 127.2, 50.3, 46.0 (t, J = 6.5 Hz); HRMS (ESI)

m/z calculated for C;sH ;4N [M+H]": 208.1121; found [M+H]": 208.1124.

G-5: 2-Isocyano-1-methyl-3-nitrobenzene>

NG The product was obtained with procedure A, 0.2 mmol scale, 23.0 mg, 71%

NO, Yield, solid; (lit. yield = 89% with phosgene)**. 'H NMR (500 MHz,

\©/ CDCly) & 8.21 (d, J=2.3 Hz, 1H), 8.17 (dd, J = 8.5, 2.3 Hz, 1H), 7.50 (d,

J=8.5 Hz, 1H), 2.56 (s, 3H); 13C NMR (126 MHz, CDCl3) 5 169.2, 146.2, 142.4, 131.4, 126.9

(t, J = 12.5 Hz), 123.9, 121.6, 18.9; HRMS (ESI) m/z calculated for CgH;N,O, [M+H]*:
163.0502; found [M+H]": 163.0507.

G-6 / 1-27: 1-Chloro-4-isocyanobenzene®’
The product was obtained with procedure A, 0.2 mmol scale, 22.3 mg, 81% yield,
N solid; and with procedure B, 1.0 mmol, 111 mg, 81% yield; (lit. yield = 39%)37. 'H
NMR (500 MHz, CDCl3) § 7.36 (d, J = 8.7 Hz, 2H), 7.30 (d, J = 8.7 Hz, 2H); 13C
& NMR (126 MHz, CDCl3) 8 165.5, 135.2, 129.6, 127.5, 124.9 (t, J = 14.0 Hz);

HRMS (ESI) m/z calculated for C;HsCIN [M+H]": 138.0105; found [M+H]": 138.0107.
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G-7 / 1-29: 2-Isocyano-4-methoxy-1-methylbenzene?
NG The product was obtained with procedure A, 0.2 mmol scale, 24.1 mg, 82%
yield, liquid; and with procedure B, 1.0 mmol, 137 mg, 93% yield; (lit. yield
=94%). 'H NMR (500 MHz, CDCl;) 6 7.12 (d, J= 8.3 Hz, 1H), 6.85 - 6.78
(m, 2H), 3.75 (s, 3H), 2.31 (s, 3H); '*C NMR (126 MHz, CDCl;) 8 165.2,
157.7,130.9,126.6 (t,J=12.8 Hz), 126.5, 115.5, 111.2,55.3, 17.4; HRMS (ESI) m/z calculated

for CoH,oNO [M+H]*: 148.0757; found [M+H]*: 148.0759.

MeO

G-8: Ethyl 2-isocyano-2-methylpropanoate™
o The product was obtained with procedure A, 0.2 mmol scale, 20.8 mg, 82%
o &NC yield, liquid; (lit. yield = 62%)°. '"H NMR (500 MHz, CDCl;) 6 3.81 (s, 3H),
1.65 (s, 6H); 3C NMR (126 MHz, CDCl;) 6 170.0, 157.8 (t,J=4.1 Hz), 59.4
(t,J=1.1Hz), 53.4,27.4; HRMS (ESI) m/z calculated for C¢H;(NO, [M+H]": 128.0706; found

[M+H]*: 128.0708.

G-9 / 1-41: 1-(2-Isocyanoethyl)cyclohex-1-ene®’
The product was obtained with procedure A, 0.2 mmol scale, 22.7 mg, 84%
mc yield, liquid; and with procedure B, 1.0 mmol, 123 mg, 91% yield; (lit. yield
= 82%)%. 'H NMR (500 MHz, CDCl3) 8 5.55 — 5.44 (m, 1H), 3.47 — 3.32 (m,
2H), 2.35 - 2.18 (m, 2H), 2.03 — 1.92 (m, 2H), 1.92 — 1.80 (m, 2H), 1.68 — 1.55 (m, 2H), 1.55
— 1.45 (m, 2H); 3C NMR (126 MHz, CDCl;) 6 155.5 (t, /= 5.6 Hz), 132.2, 124.5, 40.0 (t, J =
6.5 Hz), 37.3, 27.6, 24.9, 22.4, 21.9; HRMS (ESI) m/z calculated for CoH;sN [M+H]":
136.1121; found [M+H]": 136.1122.

G-10: Methyl 2-isocyano-3-phenylpropanoate®!

The product was obtained with procedure A, 0.2 mmol scale, 41.5 mg, 91%
yield, liquid; with procedure C, 100 mmol scale, 16.40 gm, 87% yield; (lit.
yield = 93%)°!. '"H NMR (500 MHz, CDCls) 4 7.38 — 7.29 (m, 3H), 7.28 —
7.22 (m, 2H), 4.46 (dd, J= 8.4, 4.8 Hz, 1H), 3.80 (s, 3H), 3.26 (dd, J=13.9,
4.8 Hz, 1H), 3.14 (dd, J = 13.9, 8.4 Hz, 1H); 3C NMR (126 MHz, CDCl;) é
166.5, 160.9, 134.3, 129.2, 128.8, 127.8, 58.0, 53.4, 38.9; SFCMS (ESI) m/z calculated for
C11H1,NO;, [M+H]*: 190.08; found [M+H]*: 190.10

OMe
NC
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G-11: 1-Isocyano-4-(trifluoromethyl)benzene'

The product was obtained with procedure A, 0.2 mmol scale, 29.4 mg, 86% yield,
N liquid; "H NMR (500 MHz, CDCls) 6 7.43 (d, J = 8.6 Hz, 2H), 7.25 (d, J = 8.6 Hz,
2H); BC NMR (126 MHz, CDCl3) 6 165.6, 149.2 (d, J= 1.9 Hz), 128.1, 125.0 (t, J
= 14.0 Hz), 121.9, 120.2 (q, J = 258.9 Hz); SFC-MS (ESI) m/z calculated for

CgHsFsN [M+H]*: 172.12; found [M+H]*": 172.23

CF3

G-12: 2-Fluoro-4-isocyano-1-methylbenzene$?
The product was obtained with procedure A, 0.2 mmol scale, 32.1 mg, 85% yield,
solid; (lit. yield = 81%)%. 'H NMR (500 MHz, CDCl;) 8 7.20 (t, J= 8.0, 1H), 7.08
(d, J=8.0 Hz, 1H), 7.04 (d, J= 8.5 Hz, 1H), 2.29 (s, 3H); 3C NMR (126 MHz,
CHs " CDCl;) 6 164.4 (t, J = 5.5 Hz), 160.6 (d, J = 247.3 Hz), 132.0 (d, J = 6.1 Hz),
128.1, 127.2 (d, J = 17.1 Hz), 122.0 (d, J = 4.0 Hz), 113.5 (d, J = 26.3 Hz), 14.5 (d, J=3.3);
HRMS (ESI) m/z calculated for CgH,FN [M+H]*: 136.0557; found [M+H]*: 136.0559.

NC

H-1/1-6: 1-Chloro-4-(isocyanomethyl)benzene®
The product was obtained with procedure A, 0.2 mmol scale, 29.4 mg,
NC 97% yield, liquid; and with procedure B, 1.0 mmol, 148 mg, 98% yield;
(lit. yield = 75%)%. 'TH NMR (500 MHz, CDCls) 6 7.51 (d, J= 8.5, 2H),
7.21(d,J= 8.5, 2.3 Hz, 2H), 4.59 (s, 2H); 3C NMR (126 MHz, CDCl5) 6 158.2 (t,J= 5.0 Hz),
132.0, 131.2, 128.2, 122.3,44.9 (t, J= 7.3 Hz); HRMS (ESI) m/z calculated for C;HsCI [M+H-

HCN]': 125.0153; found [M+H-HCN]*: 125.0154.

Cl

H-2 / 1-49: (3s,5s,7s)-1-Isocyanoadamantane®*
The product was obtained with procedure A, 0.2 mmol scale, 28.6 mg, 89% yield,
solid, M.P. :189-190 °C; and with procedure B, 1.0 mmol, 150 mg, 93% yield; and
with procedure D, 500.0 mmol, 78.10 gm, 97% yield; (lit. yield = 93%)%. '"H NMR
(500 MHz, CDCl;) 6 2.11 — 2.04 (m, 3H), 2.04 — 1.98 (m, 6H), 1.71 — 1.61 (m,
6H); 3C NMR (126 MHz, CDCl3) 6 151.5 (t,J=5.1 Hz), 54.1 (t, J = 5.7 Hz), 43.5, 35.4, 28.5;
HRMS (ESI) m/z calculated for CioH;s [M+H-HCN]J": 135.1168; found [M+H-HCN]":
135.1169.

H-3 / I-13: 1-(Isocyanomethyl)-2-methylbenzene2®

The product was obtained with procedure A, 0.2 mmol scale, 22.8 mg, 87%
yield, liquid; and with procedure B, 1.0 mmol, 96 mg, 73% yield; (lit. yield =
66%)%°. '"H NMR (500 MHz, CDCls) 6 7.40 (dd, /= 7.0, 2.0 Hz, 1H), 7.32 -

NC
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7.26 (m, 2H), 7.23 (dd, J = 7.0, 2.0 Hz, 1H), 4.58 (s, 2H), 2.34 (s, 3H); 3C NMR (126 MHz,
CDCl3) 6 157.5 (t, J= 5.1 Hz), 135.4, 130.5, 130.4, 128.6, 127.3, 126.4, 43.9 (t, /= 7.0 Hz),
18.6; HRMS (ESI) m/z calculated for CgHy [M+H-HCN]": 105.0699 ; found [M+H-HCN]":
105.0698.

H-4 / 1-20: 1-(2-Isocyanoethyl)-4-methoxybenzene$®
The product was obtained with procedure A, 0.2 mmol scale, 27.1 mg,
Me0\©\ﬁ 84% yield, liquid; and with procedure B, 1.0 mmol, 129 mg, 80%
NC yield; (lit. yield = 93%)%. 'H NMR (500 MHz, CDCl3) 8 7.18 (d, J =
8.6 Hz, 2H), 6.91 (d, J= 8.6 Hz, 2H), 3.82 (s, 3H), 3.58 (t,J = 7.1 Hz, 2H), 2.93 (t, J= 7.1 Hz,
2H); BC NMR (126 MHz, CDCls) § 158.6, 156.2 (t,J=5.7 Hz), 129.5, 128.5, 113.9, 55.1, 43.1

(t, J = 6.4 Hz), 34.6; HRMS (ESI) m/z calculated for C;(H;;NO [M+H]": 162.0913; found
[M+H]": 162.0915.

H-5 / 1-23: 1-Fluoro-4-isocyanobenzene*
The product was obtained with procedure A, 0.2 mmol scale, 17.7 mg, 73% yield,
liquid; and with procedure B, 1.0 mmol, 104 mg, 86% yield; (lit. yield = 49%)*. 'H
NMR (500 MHz, CDCl3) § 7.39 — 7.33 (m, 2H), 7.10 — 7.03 (m, 2H); 3C NMR (126
£ MHz, CDCl;) 6 164.3 (t, J= 6.4 Hz), 162.2(d, J=251.7 Hz), 128.2 (d, J= 9.0 Hz),
122.7 (t,J=13.7 Hz), 116.5 (d, J = 23.5 Hz); HRMS (ESI) m/z calculated for C;HsFN
[M+H]": 122.0401; found [M+H]": 122.0402.

H-6: 2-Chloro-4-fluoro-1-isocyanobenzene

The product was obtained with procedure A, 0.2 mmol scale, 22.2 mg, 71% yield,
solid; "H NMR (500 MHz, CDCl3) 6 7.45 (dd, J= 8.9, 5.3 Hz, 1H), 7.24 (dd, J =
8.0, 2.7 Hz, 1H), 7.06 — 7.01 (m, 1H); 3C NMR (126 MHz, CDCls) & 169.3,
161.9 (d, J = 255.3 Hz), 158.7, 132.3 (d, J = 11.1 Hz), 129.2 (d, J = 9.6 Hz),
117.8 (d, J = 26.3 Hz), 115.1 (d, J = 23.0 Hz); HRMS (ESI) m/z calculated for C;H¢CIFNO
[M-+H+H,0]": 174.0116; found [M+H+H,0]": 174.0119.

NC
Cl

H-7: 2-Fluoro-1-isocyano-4-methylbenzene
The product was obtained with procedure A, 0.2 mmol scale, 19.7 mg, 73% yield, solid; 'H
NMR (500 MHz, CDCl;) & 7.19 (t, J= 8.0 Hz, 1H), 7.06 (d, /= 8.2 Hz, 1H), 7.01
g (d,J=8.2Hz 1H), 2.27 (s, 3H); 1*C NMR (126 MHz, CDCls) 5 164.4, 160.4 (d,
J=2478 Hz), 131.9(d, J= 6.0 Hz), 127.1 (d, /= 17.2 Hz), 124.9 (t,J = 12.4 Hz),

NC

CHs,
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1219 (d,J=3.9 Hz), 113.3 (d, /= 26.4 Hz), 14.3 (d, /= 3.2 Hz); HRMS (ESI) m/z calculated
for CgH,FN [M+H]*: 136.0557; found [M+H]": 136.0560.

H-8 / 1-59: 4-(2-Isocyanoethyl)morpholine®®
NG The product was obtained with procedure B, 1 mmol scale, 79.8 mg, 57%
//\N/\/
OJ yield, liquid; (lit. yield = 74%)%. 'H NMR (500 MHz, CDCl5) & 3.68 (dt, J
=5.3,2.0 Hz, 4H), 3.48 (td, /= 6.5, 2.0 Hz, 2H), 2.68 — 2.62 (m, 2H), 2.51
—2.45 (m, 4H); 3C NMR (126 MHz, CDCly) 6 156.7(t, J = 5.6 Hz), 66.5, 56.8, 53.1, 39.1 (d,
J = 6.9 Hz); HRMS (ESI) m/z calculated for C;H;3N,O [M+H]*: 141.1022; found [M+H]*:
141.1023

H-9 / 1-42: Ethyl(2-isocyanoethyl)sulfane
The product was obtained with procedure A, 0.2 mmol scale, 21.2 mg, 92%
\/S\/\NC yield, liquid; and with procedure B, 1.0 mmol, 90 mg, 78% yield; '"H NMR
(500 MHz, CDCl3) 63.59 — 3.48 (m, 2H), 2.83 — 2.72 (m, 2H), 2.61 (q, J = 7.4 Hz, 2H), 1.23 (t,
J=17.4Hz, 3H); 3C NMR (126 MHz, CDCL3) § 156.9 (t, J= 5.3 Hz), 41.7 (t, J = 6.7 Hz), 30.5,
25.9, 14.5; HRMS (ESI) m/z calculated for C4HoS [M+H-HCN]*: 89.0419; found [M+H-
HCN]*: 89.0418.

H-12: 1-Isocyano-2-(trifluoromethyl)benzene®’

The product was obtained with procedure A, 0.2 mmol scale, 23.9 mg, 70%
NC
CF, yield, liquid; (lit. yield = 89%)%”. 'TH NMR (500 MHz, CDCl3) 6 7.73 (d, J =

8.0 Hz, 1H), 7.62 (t, J = 8.0 Hz, 1H), 7.57 — 7.51 (m, 2H); *C NMR (126

MHz, CDCl;) 6 171.3,132.9, 129.4, 128.8, 128.1, 126.8 (q, /=4.7 Hz), 122.2
(q, J=273.2 Hz); HRMS (ESI) m/z calculated for CsH;F;NO [M+H+H,O]": 190.0474; found
[M+H+H,0]": 190.0477.

I-51: 2-Isocyanobenzaldehyde$®
o The product was obtained a procedure B, 1.0 mmol scale 111.4 mg, 85%
: i ’ yield, liquid; (lit. yield = 55%)% 'H NMR (500 MHz, CDCl;) 6 10.42 (s, 1H),
7.95(dd,J=17.8,1.6 Hz, 1H), 7.68 (dd, /=7.8, 1.6 Hz, 1H), 7.57 (d, J="7.8
Ne Hz, 1H),7.51 (d,J=7.8 Hz, IH); *C NMR (126 MHz, CDCl;)  187.7, 170.7,
134.9,129.9, 129.9, 128.7, 127.9; HRMS (ESI) m/z calculated for CgHsNO [M+H]": 132.0444;
found [M+H]": 132.0445.
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1-52: Methyl 2-isocyano-4-methylpentanoate®!
The product was obtained a procedure B, 1.0 mmol scale 151.9 mg, 98%
yield, liquid; (lit. yield = 93%)°!. 'TH NMR (500 MHz, CDCl;) 6 4.27 (dd, J
MeO N 9.9, 4.6 Hz, 1H), 3.80 (d, /= 1.3 Hz, 3H), 1.94 — 1.79 (m, 2H), 1.73 — 1.62
0 (m, 1H), 0.97 (d, J= 6.6 Hz, 3H), 0.95 (d, J = 6.7 Hz, 3H); 3C NMR (126
MHz, CDCly) 6 167.6, 160.0, 55.0 (t, J = 7.7Hz), 53.2, 41.2, 24.7, 22.5, 20.8; SFC-MS (ESI)

m/z calculated for CgH14sNO, [M+H]": 156.10; found [M+H-HCN]*: 156.12.

1-53: 2-(4-Isocyanophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane®’
The product was obtained a procedure B, 1.0 mmol scale 219.8 mg,
/©/ Ne 96% yield, semisolid; (lit. yield = 93%)%. 'H NMR (500 MHz,
OB CDCly) 8 7.85 — 7.77 (m, 2H), 7.44 (dt, J = 8.0, 1.8 Hz, 1H), 7.39 (t,
>§(O J=7.7Hz, 1H), 1.34 (s, 12H); 13C NMR (126 MHz, CDCl;) 5 163.8,
135.2, 132.1, 128.6, 128.5, 126.1 (t, J= 11.0 Hz), 84.2, 24.6; HRMS (ESI) m/z calculated for
C13H,,BNO, [M+H]": 230.1347; found [M+H]": 230.134S.

1-54: 1-(2-Isocyanophenyl)ethan-1-one”®

The product was obtained a procedure B, 1.0 mmol scale 127.6mg, 88%

i yield, semisolid; (lit. yield = 88%)7°. 'TH NMR (500 MHz, CDCl;) 6 7.77

dj\ ’ (dd, J=7.7,1.4 Hz, 1H), 7.55 (td, J=7.6, 1.6 Hz, 1H), 7.51 — 7.45 (m, 2H),

NC 2.70 (s, 3H); *C NMR (126 MHz, CDCl;) 6 197.0, 170.1, 132.6, 129.5,

129.5, 128.9, 29.7; HRMS (ESI) m/z calculated for CoH;NO [M-+H]*": 146.0600; found
[M-+H]*: 146.0602.

1-55: 2-(2-Isocyanoethyl)thiophene®?

The product was obtained a procedure B, 1.0 mmol scale 128.8 mg, 94%
yield, liquid; (lit. yield = 71%)%2. 'TH NMR (500 MHz, CDCls) & 7.21 (dd, J
=5.1,1.2 Hz, 1H), 6.98 (dd, /= 5.1, 3.5 Hz, 1H), 6.95 - 6.92 (m, 1H), 3.64
(tt, J/=17.0, 1.9 Hz, 2H), 3.21 (td, /= 7.0, 2.0 Hz, 2H); *C NMR (126 MHz, CDCl3) & 157.0 (t,
J=5.5Hz), 138.3, 127.1, 126.1, 124.5, 43.0 (t,J = 6.7Hz), 29.9; HRMS (ESI) m/z calculated
for C;HgNS [M+H]": 138.0372; found [M+H]": 138.0373.

7
S NC

I-56: 1-Chloro-3-(isocyanomethyl)benzene!?
The product was obtained using procedure B, 1.0 mmol scale 137.4 mg,

Cl
\©ANC 91% yield, liquid; (lit. yield = 92%)'2. '"H NMR (500 MHz, CDCl3) &
7.37 — 7.32 (m, 3H), 7.25 — 7.22 (m, 1H), 4.63 (s, 2H); '3C NMR (126
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MHz, CDCl;) 6 158.6 (t,J=5.0 Hz), 134.9, 134.1, 130.3, 128.7, 126.8, 124.7,449 0 (t,J= 7.4
Hz); SFC-MS (ESI) m/z calculated for CgH;CIN [M+H]*: 152.02; found [M+H]*": 152.03.

1-57: N,N-Diethyl-3-isocyanopropan-1-amine?3
The product was obtained a procedure B, 1.0 mmol scale 64.4 mg, 46%
yield, liquid; (lit. yield = 72%)?3. 'TH NMR (500 MHz, CDCl;) 6 3.47 —
3.39 (m, 2H), 2.54 — 2.43 (m, 6H), 1.82 — 1.71 (m, 2H), 1.00 (t, J=7.2
Hz, 6H); 3C NMR (126 MHz, CDCl;) & 155.6 (t, J = 5.8 Hz), 49.0, 46.9, 39.5 (t, /= 6.4 Hz),
27.1, 11.7; HRMS (ESI) m/z calculated for CgH;7N, [M+H]": 141.1386; found [M+H]":
141.1385.

1-60: 4-Isocyano-1-methylpiperidine
NG The product was obtained a procedure B, 1.0 mmol scale 34.7 mg, 28%
/O/ yield, liquid; '"H NMR (500 MHz, CDCl3) 6 3.81 —3.54 (m, 1H), 2.69 —2.50
(m, 2H), 2.44 —2.26 (m, 5H), 2.04 — 1.92 (m, 2H), 1.92 — 1.81 (m, 2H); 13C
NMR (126 MHz, CDCl;) 6 155.4, 51.6, 48.9, 46.1, 31.6; HRMS (ESI) m/z calculated for
C;H 3N, [M+H]": 125.1073; found [M+H]": 125.1072.

I-61: 1-Benzyl-4-isocyanopiperidine

The product was obtained a procedure B, 0. 1.0 mmol scale 192.0 mg,
96% yield, liquid; "H NMR (500 MHz, CDCl3) & 7.37 — 7.23 (m, 5H),
3.79 - 3.59 (m, 1H), 3.51 (s, 2H), 2.74 — 2.56 (m, 2H), 2.50 — 2.18 (m,
2H), 2.05 - 1.91 (m, 2H), 1.91 — 1.80 (m, 2H); *C NMR (126 MHz, CDCl;) 6 155.1, 137.9,
129.0, 128.3, 127.2, 62.9, 49.6, 31.8; HRMS (ESI) m/z calculated for C;3H7N, [M+H]":
201.1386; found [M+H]": 201.1384.

NC

Ph\/N

1-62: 3-Isocyano-N,N,2,2-tetramethylpropan-1-amine
The product was obtained a procedure B, 1.0 mmol scale 79.8 mg, 57%
N NC
| % yield, liquid; "H NMR (500 MHz, CDCl;) & 3.26 (t, J = 1.6 Hz, 2H), 2.28
(s, 6H), 2.17 (s, 2H), 0.93 (s, 6H); *C NMR (126 MHz, CDCl;) § 156.0 (t, /= 5.9 Hz), 66.4,
50.2 (t, J = 6.2 Hz), 48.5, 36.3, 23.3; HRMS (ESI) m/z calculated for CgH;7N, [M+H]":
141.1386; found [M+H]*: 141.1386.

1-63: N,N-Diethyl-4-isocyanoaniline$’
The product was obtained a procedure B, 1.0 mmol scale 132.3 mg,
N\
NONC 76% yield, liquid; (lit. yield = 90%)¢”. 'TH NMR (500 MHz, CDCls)

—/
7.17 (d, J=9.0 Hz, 2H), 6.53 (d, J=9.0 Hz, 2H), 3.35 (q, /= 7.1 Hz,
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4H), 1.16 (t, J= 7.1 Hz, 6H); 13C NMR (126 MHz, CDCl3) 5 160.7 (t,J = 5.8 Hz), 147.7, 127.4,
113.8 (t, J = 13.8 Hz), 110.9, 44.3, 12.2; HRMS (ESI) m/z calculated for C,;H;sN, [M+H]*:
175.1230; found [M+H]*: 175.1231.

1-64: 3-(Isocyanomethyl)pyridine?
The product was obtained a procedure B, 1.0 mmol scale 70.8 mg, 60% yield,
| NC liquid; (lit. yield = 72%)?. '"H NMR (500 MHz, CDCls) 6 8.61 (dd, J = 4.9,
1.6 Hz, 1H), 8.59 (d, J = 2.4 Hz, 1H), 7.75 — 7.71 (m, 1H), 7.36 (dd, J = 7.9,
4.9 Hz, 1H), 4.67 (s, 2H); 3C NMR (126 MHz, CDCl;) 6 159.2 (t,J=5.2), 150.0, 148.1, 134.3,
123.8, 43.2 (t, J = 7.5 Hz); HRMS (ESI) m/z calculated for C;H;N, [M+H]": 119.0604; found
[M-+H]*: 119.0603.

=

NS

N

1-66: 2-Chloro-3-isocyanopyridine
The product was obtained a procedure B, 1.0 mmol scale 126.0 mg, 92% yield,
| t Ne liquid; "H NMR (500 MHz, CDCl;) 6 8.44 (dd, /= 4.8, 1.8 Hz, 1H), 7.78 (dd, J
N~ Cl  =79,1.8 Hz, 1H), 7.34 (dd, J= 7.9, 4.8 Hz, 1H); 3C NMR (126 MHz, CDCl;)
0173.0,159.1, 149.4, 147.6, 136.0, 122.7; HRMS (ESI) m/z calculated for C¢H4CIN, [M+H]":

139.0058; found [M+H]": 139.0060.

1-67: 5-Isocyano-2-methylpyridine
The product was obtained a procedure B, 1.0 mmol scale 55.5 mg, 47% yield,
/(j/ liquid; 'TH NMR (500 MHz, CDCl3) 6 8.56 (d, J= 2.4 Hz, 1H), 7.57 (dd, J =
N 8.3, 2.4 Hz, 1H), 7.21 (d, J = 8.3 Hz, 1H), 2.59 (s, 3H); *C NMR (126 MHz,
CDCly) 6 168.0, 159.5, 146.7, 133.5, 123.4, 24.4; SFC-MS (ESI) m/z calculated for C;HoN,O
[M+H+H,0]": 137.07; found [M+H+H,0]": 137.08.

1-68: 2-Isocyanopyrimidine
The product was obtained a procedure B, 1.0 mmol scale 42.0 mg, 40% yield,
Z N
QJ\NC solid; 'H NMR (500 MHz, CDCl;) 6 8.80 (d, /= 4.9 Hz, 2H), 7.48 (t, /= 4.9
Hz, 1H); *C NMR (126 MHz, CDCl;) 6 162.9, 159.2, 158.3, 121.8; SFC-MS

(ESI) m/z calculated for CsH¢N;O [M+H+H,0]": 124.05; found [M+H-+H,0]*: 124.07.

1-69: 2-Isocyanopyridine”!
The product was obtained a procedure B, 1.0 mmol scale 31.2 mg, 30% yield,
A
| _ liquid; (lit. yield = 50%)7!. '"H NMR (500 MHz, CDCl3) 6 8.5 (dd, J=4.9, 1.1
N NC
Hz, 1H), 7.8 (td, J="7.8, 1.9 Hz, 1H), 7.4 (ddd, J=7.8,4.9, 1.1 Hz, 1H), 7.4

(dt, J=17.8, 1.0 Hz, 1H); *C NMR (126 MHz, CDCl;) & 163.8, 149.8, 140.4 (t,J = 17.2 Hz),
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138.7, 124.7, 121.4; HRMS (ESI) m/z calculated for C¢H;N,O [M+H+H,0]*: 123.06; found
[M+H+H,O]": 123.12.

1-72: Methyl 3-(1H-indol-3-yl)-2-isocyanopropanoate’?
The product was obtained a procedure B, 1.0 mmol scale 214.3mg,
Ne 94% yield, solid; (lit. yield = 69%)72. 'H NMR (500 MHz, CDCl;)
WOMe § 8.20 (s, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.39 (d, J = 8.0 Hz, 1H),
N 7.25—7.20 (m, 2H), 7.16 (d, J = 7.6 Hz, 1H), 4.55 (dd, J= 7.9, 4.7
Hz, 1H), 3.76 (s, 3H), 3.48 (dd, J= 14.7, 4.7 Hz, 1H), 3.36 (dd, J= 14.7, 7.9 Hz, 1H); 13C NMR
(126 MHz, CDCl;) 8 167.0, 160.0, 136.0, 126.6, 123.7, 122.3,119.7, 118.0, 111.4, 108.4, 57.4,

53.3, 29.4; HRMS (ESI) m/z calculated for C{3H;3N,0, [M+H]": 229.0972; found [M+H]*:
229.0971.

1-73: 3-(2-Isocyanoethyl)-1H-indole
The product was obtained a procedure B, 1.0 mmol scale 142.8 mg, 84%
w NC Sield, solid: (lt. yield = 92%). TH NMR (500 MHz, CDCIy) 5 8.10 (s.
N \ 1H), 7.54 (d, J = 7.9 Hz, 1H), 7.36 (d, J = 8.2 Hz, 1H), 7.24 — 7.19 (m,
1H), 7.17 - 7.12 (m, 1H), 7.10 (d, J = 2.4 Hz, 1H), 3.63 (td, /= 7.1, 2.0 Hz, 2H), 3.14 (td, J =
7.1, 2.0 Hz, 2H); 3C NMR (126 MHz, CDCls) 8 155.6 (d, J = 4.5 Hz), 136.1, 126.6, 122.6,
122.2, 119.5, 118.1, 111.4, 110.8, 42.3 (d, J = 6.4 Hz), 25.7; HRMS (ESI) m/z calculated for
CiiHiN; [M+H]*: 171.0917; found [M+H]": 171.0916.

1-74: 2-(2-Isocyanoethyl)pyridine
The product was obtained a procedure B, 1.0 mmol scale 89.8 mg, 68%
- IN yield, liquid; '"H NMR (500 MHz, CDCls) 6 8.51 (d,J=4.2 Hz, 1H), 7.64
N —7.56 (m, 1H), 7.22 — 7.11 (m, 2H), 3.79 (td, J= 6.8, 1.9 Hz, 2H), 3.13
—3.03 (m, 2H); BC NMR (126 MHz, CDCl3) 8 156.1 (t,J=5.6 Hz), 149.4, 136.6, 123.5, 122.1,
40.8 (td, J= 6.7 Hz), 37.3; HRMS (ESI) m/z calculated for CsHyoN, [M+H]": 133.0760; found
[M-+H]*: 133.0761.

UT-1: N-(4-Methoxyphenethyl)-3-methyl-1-(1-(pyrimidin-2-yl)-1H-tetrazol-5-yl)butan-
1-amine.
N—N H The product was obtained with procedure E, 1.0 mmol scale,
l\i/\N\ N\/\©\O/ 146.7 mg, 40% yield, solid; 'H NMR (500 MHz, CDCls) 6
N)\N 8.84 (d, J=4.8 Hz, 2H), 7.46 (t,J=4.9 Hz, 1H), 6.96 (d, J =
U 8.7 Hz, 2H), 6.68 (d, J= 8.7 Hz, 2H), 4.81 (t,J= 6.9 Hz, 1H),
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3.73 (s, 3H), 2.79 — 2.72 (m, 1H), 2.68 — 2.58 (m, 3H), 2.24 — 1.97 (m, 1H), 1.80 — 1.72 (m,
3H), 0.92 — 0.86 (m, 6H); 13C NMR (126 MHz, CDCl;) § 159.2, 158.7, 157.8, 154.0, 131.7,
129.4,121.1,113.7,55.2,52.3,47.8,43.2,35.3,24.8,22.8, 22.2; SFC-MS (ESI) m/z calculated
for C9Hy6N;O [M+H]": 368.46; found [M+H]": 368.45.
U-1: 2-(/V-(4-Methoxyphenethyl)acetamido)-4-
methyl-N-(pyrimidin-2-yl)pentanamide.

O<
N H /\/©/ The product was obtained with procedure F, 1.0 mmol
o N
x_N @) O&J‘\

scale, 115.0 mg, 30% yield, solid; 'H NMR (500 MHz,

CDCl5+1drop Of CH50D) 6 9.69 (s, 1H), 8.60 (d, J =
4.9 Hz, 2H), 7.06 (d, J= 8.7 Hz, 2H), 6.99 (t, J= 4.9 Hz, 1H), 6.76 (d, J= 8.7 Hz, 2H), 5.07
(t,J=7.7 Hz, 1H), 3.74 (s, 3H), 3.54 — 3.47 (m, 2H), 2.90 — 2.82 (m, 1H), 2.78 — 2.69 (m,
1H), 2.13 (s, 3H), 2.05 - 1.97 (m, 1H), 1.76 — 1.68 (m, 1H), 1.62 — 1.54 (m, 1H), 0.96 (d, J =
6.7 Hz, 3H), 0.94 (d, J = 6.7 Hz, 3H); 3C NMR (126 MHz, CDCl;) § 173.0, 169.4, 158.3,
157.5, 129.8, 129.6, 116.7, 114.0, 114.0, 55.2, 50.7, 48.4, 36.6, 35.0, 24.9, 22.6, 22.5, 21.9;
HRMS (ESI) m/z calculated for C,1HyoN4O3 [M+H]": 385.2234; found [M+H]": 385.2238.
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A-1: 1-Fluoro-4-(isocyanomethyl)benzene
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A-2 / 1-7: (R)-(1-Isocyanoethyl)benzene
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n
~
)
o
o
o
o
w
]

96

—T
1830

156.26
77.06
76.80
o
25.16

Owner nm 28000

L
N

Instrument ldrx| 500
Solvent cDgI3

Experiment 1D
Number| of Scafs 1669

{26000

{-24000

{-22000

{20000

=
N

NC

{18000

1 | - 16000

§/ - 14000
{-12000
- 10000
{8000
{6000
{-4000

{2000

200 190 80 7 15 1150 140 0 20 110

100
1] (opm)

S35



A-3: 4-(Isocyanomethyl)-1,2-dimethoxybenzene

—7.26
6.86
6.86
6.85
6.84
6.84
4.56
4.56
4.55

Xs.m
_-388
<3e7

11000

Parameter Value
Owner nmr
Instrument drx_500 {-10000
Solvent CDbci3
Experiment 1D

Number of Scans16
{9000

i~ 8000

NC

{7000

MeO

- 6000
OMe
5000
i~ 4000
3000

{2000

1000

3.00-T
2011
=

3.01
311

{--1000

T T
.5

o
o
w

4.5 4.

o
w
]

w
o
N
«
g
)
-
«
o
o
@
o
5}

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 5.0
f1 (ppm)

0o
T

{- 60000

157.13
149.24
48.99
—T09.
77.25
77.00
55.84
45.26
45.15

It
571

— 12474

—119.10

L
N\

Valu - ss000
Owner

Instrumery
Solvent

Experim
Number

rx_50
DCI3

{50000

o

IS = —e—

]
1]
@

{-45000
{-40000

/\\ Pd C {35000

30000

Me()

\
o\_/

D

{-25000

{-20000

{15000

{10000

{5000

t--5000

T T T T T T T T T T T T T
200 190 80 17p 160 150 14 130 20 110 90 80 yo 60 p0 30 g 10 0

100
f1 (ppm)
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A-4 / 1-14: 1-(Isocyanomethyl)-2-(trifluoromethyl)benzene

MA-70_1-14.1.fid 2YR3LBIAREY 8
MA-70_1-14 RRRRRRRAESR 3
PROTON CDCI3 {C:\NMR data\DD} Maryamassml N~ | | 5500
Parameter Value
Owner nmr L 5000
Instrument drx_500
Solvent CcDCI3
Experiment 1D
Number of Scans16 - 4500
- 4000
- 3500
3000
- 2500
- 2000
- 1500
I
| - 1000
|
- 500
|
_ - SR TP l R N AL . M‘k o
) Y
8888 3
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 rls 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-70_1-14.2lfid g8 sanesgabans " klw o
MA-70_1-14 88 HREERYRERIAR S MR R3¢
C13 CDCI3 {Q:\NMR |datd\DD} [MaryamA| 33 | e e N u } I {23000
\l/ SCC SRy S
Ale - 22000
Owner| nm 21000
Instrument drx 1500 [
Solvent apgiB L 20000
Experiferjt 1p
Number of Sdang500)| L 19000
- 18000
17000
- 16000
- 15000
N N
NS¢ NC L 14000
| - 13000
!
AN A
NT
C. F B - 12000
- 11000
- 10000
9000
- 8000
- 7000
- 6000
- 5000
4000
3000
| - 2000
! ‘ - 1000
SO s ot Y ) ' Y b ki . e | e -0
- -1000
-ttt
200 19p 8 170 160 150 14 130 120 0 100 e 80 0 60 50) 0 30 10 0
1 (ppm
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A-5 / 1-58: 4-(3-Isocyanopropyl)morpholine

Value
nmr
drx_500
Solvent CDCI3
Experiment 1D
Number of Scans16

ﬁN/\/\NC
0

Parameter
Owner
Instrument

©
&
~

4.00-T
2.02-T

2.03-T

T
10.0 9.5

155.97
155.92
155.88

Parame] alue
Owner nmr
Instryment drx_50Q
Sqlvent | | CDCI3

<

Nucleys| | 1BC

u—\>

(

7.5

5.5

5.0
f1 (ppm)

4.5

4.0

77.25
77.00
76.75

56,79

39.43
39.38

<

25.98

{2800

{2600

{2400

2200

{2000

{1800

1600

1400

{1200

{1000

800

600

400

{200

-200

{60000

55000

{50000

45000

{40000

35000

30000

{25000

{20000

{15000

10000

{5000

180 170 60

30 200

100
f1 (ppm)

90

40
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A-6: 2-Chloro-1-fluoro-4-isocyanobenzene

MA-67_A-6.3.fid 2250 HR23333%9]%Y
MA-67_A-6 RRNNNRRNNNRRRNN AR
PROTON CDCI3 {C:\NMR data\DD} MaryamA T/t
- 7000
Parameter Value
Owner nmr
Instrument drx_500 L 6500
Solvent  CDCI3
Experiment 1D
Nucleus  1H I 6000
- 5500
- 5000
235 ARYR3R]8Y 8 8 % 3500
Nl - S s | o0
3000
4000
2500
cl ] » ]
F A I 2000 3500
‘ I 1500 3000
b
{ i ‘ [~ 1000 2500
|
# i ‘ M
//_j ‘ 500 L 2000
\ / [
. J Lo
T T T - 1500
8 8 8
T T T T T T T T
7.50 7.45 7.40 7.35 7.3 7.25 7.20 7.15 - 1000
1 (ppm
500
- I ! S L L
e
888 I--500
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 E 5.0 4.5 4.0 3 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
« w0 ™Mo m gl min r
@ = SPSANfEan ngw
Parameter| Yalue \E g_ fgfa_“a: NS 17000
Ownper nmr| ‘ . \\ V L
Instrument|drix_|500 {16000
Solyent || (CDdI [
Experiment/1 L 15000
Nugleus 13C| L
14000
13000
™
NC - 12000
/)§ 11000
N F
| 10000
N
A L
Cl
{9000
{8000
{7000
{6000
5000
{4000
{3000
{2000
{1000
=0
"
A L | L L A L L A L L 1
70 %0 %0 4F 30 2D 10 0
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A-7: 1-Isocyano-2,4-dimethylbenzene

43355888888 88 |- 11000
Parameter Value LUV Ss s a7
Owner TESSSe \
Instrument drx_500
Solvent  CDCI3 L 10000
Experiment 1D
Nucleus  1H

{9000

N C |- 8000

{7000
|- 6000
{5000
{4000
{3000
{2000

{1000

1.00-T
100+,
0983
304
310

{--1000

~
)
o |
@
o |
o
o |
]

T T
10.0 9.5 9.0 8.5 8.0 7.5 4.5 4.0 3.5 3.0 2.

«
~
)
»
o
)
@
o
o

|- 8500
Parameter | Value
Owner pmr
Instrument drx_500
Solvent | [DCI3

16483
164.78
164.74
13943
126.20
77.25

77.00

<

— 13105
s

— 2119

— 18.41

A

{8000

7500

{7000
6500
16000
N C 5500
15000

| {4500

\

{4000

3500

{3000

{2500

{2000

1500

i~ 1000

500

--500

T T T
200 190 180 170 16/ 150 14 130 20 110 100 90 80 7] 60 50 40 30 0 10 0
f1|(ppf)

5S40



A-8: 1-Fluoro-2-isocyanobenzene

parameter Value TTITIAaNaM0g / ........... | 5000
Owner nmr A *

Instrument drx_500
Solvent CDCI3

Experiment1D
Nucleus  1H

{4500

{4000

N C 3500

3000

2500

2000

{1500

{1000

+-500

— T 1 T * T T T * T "~ T * T * T T~ T T T T T T " T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

30000

116.56
25

77.00

76.75

arameter| Value

— 169.93

——158.7
— 156.24

r nmr
strument drx_500
CDCI3 r
periment 1D L 26000
udeus | [13C

<
~X

{28000

P =)
j=4
I}
=
E3

T
200 190 180 17 0 150 140 130 120 114 100 90 8 70 60 50 44 30 2p 10 0
f1 (ppm)

541



A-9 / 1-35: 1,1-Diethoxy-4-isocyanobutane

8 22222333 ARRITLLYTLLILIIITY KROKKEIIRRS2RSE
Parameter Value i AL ARG BTG SRRl &
| ey e
Instrument drx_500
Solvent  CDCI3
Experiment 1D
Nucleus 1H {5500
)Oit/\/ -
Eto {4500
{4000
{3500
{3000
2500
{2000
1500
{1000
|
[
{500
! ]
. . . e |\ o
T ‘ v
r T s {
£ ]9 3 3 - -500
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3. 3.0 2.5 2.0 1.5 .0 0.5 0.0
f1 (ppm)
skk Y
SER 5 gge RI8 8 g
Paramjeter| |Value BRE g KR@ Hod < w
fuft g A RRR Fes B 4
Ownel m| 1y | N N - 30000
Instrunent drx| 500
Solvery DCI3
Experinent 1D L 28000
Nucleys 31
{-26000
3 Et {-24000
N
Etc A N NCI {22000
{-20000
{-18000
{-16000
{14000
{12000
{10000
{8000
{6000
{4000
{2000
" N hebod . Lo
T T T T T T T T T T T T T T T
200 19 180 yo 160 150 140 130 12 110 10 80 7o 6 0 40 RO 10 0
If1 {ppfm)
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A-10 / 1-43: 1-Isocyano-3-isopropoxypropane

9 ARERR2ZRALy snggunussanaltan
g RRRRRELERLLE 588888330 EST
Parameter Value ~ EEREE R B B e R |
‘\%ﬁ ;M 5000
Owner nmr ‘ B e
Instrument drx_500
Solvent  CDCI3
Experiment 1D 4500
Nucleus ~ 1H [
{4000
3500
3000
2500
{2000
1500
| 1000
|
! 500
A / \ﬁ
. , ! R ] A Lo
7 g
--500
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
28 gL g has  |a
Parameter Value i 15 i LR G o e g {7000
nan RR R L ]
Owner nmr N | | N |
Instrument drx_500
Solvent || CDCI3 - 6500
Experimgnt 1D
Nucleus || 13C
- 6000
5500
N
oL~ _NC
5000
{4500
{4000
3500
3000
2500
12000
1500
1000
500
‘ NN | bl L oo
t~-500
T T T T T T T T T T T T T T T T T T
200 90 180 170| 16| 150 140 130 120 110| 10 90 8| 70 50| 40 130 20 10 0
f1 (pp)

543



A-12: 2,4-Difluoro-1-isocyanobenzene

IICRTTRRRRLEGRRETIIREHGa
Parameter Value N NN IR R R R v R R v v B B L 3800
Owner nmr TESNA Ne
Instrument drx_500 I 3600
Solvent cDCI3
Experiment1D L3400
Nucleus  1H
{3200
3000
{2800
{2600
2400
{2200
F {2000
{1800
1600
{1400
{1200
“ {1000
{800
{600
- 400
N {200
| ” I I oo ) 5
L -200
kS g - -400
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
g [HeesegRs 88a REEEEL S g L 13000
Parameter Value g [gdecasid LR CEEEET T R
Owner nmr RS N/ NN N
Instrument drx_500
Solvent|  CDCI3 - 12000
Experiment 1D
Nucleu: 13C
{11000
{-10000

NC
F {9000

{8000

\

F 7000

{6000
{5000
{4000
{3000
{2000

{1000

t--1000

T T T T T T T T T T T T T T T T
200 190 180 17 160| 150 14p 130 20 110 100 9 0 70 60 50 40 30 0 10 0
1 (ppm)
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B-1/ I-1: 4-Bromo-2-(isocyanomethyl)-1-methoxybenzene

ARRRTFSR] B a8 g
Parameter Value
Owner nmr
Instrument drx_500
Solvent CDCI3
Experiment1D
Nucleus  1H
Br NC
q L JJ L )
11 ! ! i
g3 S = 8
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
SR H 2 Ra g3k 2 2an
G 4] 88 e KRS w sog
b 1] Y Nz 1 ¥
Vplue
Qwner nmr
Instrument drx_50
Splven CDei3
Experimeht 10|
cleus| | 13C
BI’ | \\ L N N
NC
N N
N
DMe
b | . , "
g g Y
T T T T T T T T T T T T T T T T T T
200 190 80 70 (L6 5 140 3] 12 1 100| 2l 80 o 0 50 40 3 20 10
1| (ppr)

18500

18000

{7500

{7000

6500

16000

{5500

5000

{4500

{4000

3500

3000

{2500

{2000

{1500

1000

{500

t--500

I~ 28000

I~ 26000

{-24000

{-22000

{20000

{18000

16000

{14000

{12000

{10000

- 8000

i~ 6000

I~ 4000

{2000

S45



B-2: (S)-(1-Isocyanoethyl)benzene

Parameter
Owner
Instrument
Solvent
Experiment
Nucleus

Value
nmr
drx_500
CDCI3
1D
1H

"
Z
O

070

- 8000

7500

I~ 7000

- 6500

{6000

5500

{5000

{-4500

{4000

13500

{3000

{2500

{2000

1500

{1000

500

110—=

- -500

}--1000

®
o
~
o
~
)
o
@

T
10.0 9.5 9.0 8.5

Owner pmr

o
2
I
«
S

Instrume
Solvent

Experiment D
Nucleuf 13C

\

f

@ze

<
c
T
6.
156.25
15621
138.51
—to8et
128.25

— 12536

T
5.5

53.83

30000

{28000

{26000

i~ 24000

{-22000

{20000

{18000

{16000

{14000

{12000

{10000

- 8000

- 6000

|- 4000

{2000

T
170 60| 5

©
=
3

T
200

T T
140 1. 4

20 1

10
f1 (ppm!
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B-3: 1,3-Difluoro-2-(isocyanomethyl)benzene

SARBRARRARRGGS g
Parameter Value TR ‘/“/“ Less M 9000
Owner nmr

Instrument drx_50f
Solvent CDCI3
Experiment 1D

N
Nucleus 1H N C / - 8000

{8500

7500
{7000
6500
- 6000
5500
{5000
{4500
{-4000
3500
{3000
{2500
{2000
{1500
{1000

500

+--500

—
1.99-F
2183

® |
o

7.5

~
o
o
@
o
o
@
@
@
o
ES
@
ES
o
w
@
w
o
~
@
~
o
@
-
o
=)
@
o
o

T
10.0 9.5 9.0 8.5

£1 (ppm)
L 26000

136

Value

161.93
159.93

"\ 157.17

111.79
111.75
109.45
109.30

L 13128
£
Y

131.20
33.04

77.25
i

Owner mr

Instrumen rx_500
Solvent DCI3 {24000
Experime:
Nucleus 3C

{25000

3
[S]

{-23000

{22000

{-21000

{-20000

{19000

{18000

{17000

N
/)
)
Z
)

| i~ 16000
N F - 15000
- 14000
I 13000
{12000
L 11000
- 10000
9000
8000
- 7000
6000
{5000
- 4000
3000
{2000

{1000

{--1000

T T T T T T T T T T T T T T T
200 10 180 170 16f |! 14 30 120 110 1] 9 0 79 6 D 40 3 2 10 0
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B-4 / 1-15: 1-(Isocyanomethyl)-4-(trifluoromethyl)benzene

3582 R 12000
Parameter Value nenn M
Owner nmr \/ v
Instrument drx_50 11000
Solvent cpci3 [
Experiment 1D
Nucleus 1H
{-10000
9000
| = - 8000
FsC
{7000
{2000
{6000
— — - 1500
{2000
\ L 1000 \ - 5000
] \ 1000
i L 500
! {4000
} w / \
‘——,H,V—VVLH T Lo L\/_/
3 & ro - 3000
T T T T T T T T T T g
780 775 7.70| 7.65 7.60 755 7.50 | 7.45 7.40 7.35 T T T T — T T T
f1 (ppm) 482 480 478 476 474 472 470 468 4.66
f1 (ppm L 2000
1000
%L . A Lo
I »T» I t--1000
8 8 8
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
388 88NRRISHLYR LN A ndo - 18000
Paramgter Valje EEES R EERE E R 4 Sda
LE fufayagugafais g iagaga) i g9
Owner mr| ) Aol o
N/ Y N L 17000
Instrument Irx_j500
Solvent DCI3
Experiment| D {16000
Nucleus BC
- 15000
- 14000
{13000
I\ LN
RN ~
| N NC - 12000
1
N~ {-11000
FaCl[
{10000
{9000
- 8000
{7000
{6000
{5000
{4000
{3000
{2000
i - 1000
|
" memw -0
T T T T T T T T T T T T T T T T T T
200 19¢ 1 7 60 150 140 130 2] 110) 00 9| 8 70 40 0 0 30 20 10 0
(ppm)
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B-5: 4-Chloro-2-fluoro-1-isocyanobenzene

Parameter Value
Owner nmr
Instrument drx_500
Solvent cDCi3
Experiment 1D
Nucleus 1H

NC

Cl

7.37
7.36
7.34
7.26

I 7.25

- 7.25

r

_-7.36
=736
7.34

- 7.26
725
724

723
/719
S 7o
=78
717
717

7.17
717

d
T T T T
7.50 7.45 7.30 7.15
f1 (ppm)
[
44
988
T T T T T T T T
10.0 9.5 9.0 8ip 7.0 6. .0 5.5 5.0
f1 (ppm)
MA-67_B-5.2.fid 8 8x Ry a2 &g
MA-67_B-5 s g8 88 [884 &%
C13 CDCI3 {C:\NMR data\QD} Ma ”‘ ”‘ \; ‘ ”\I ”v
Parameter Valge

Owner nmr

Instrument  drx_50

Solvent cbCi3

Experiment 1D

Nucleus 13C

T T T T T T
200 190 180 170 140 10 100
f1 (ppm)

21000

{-20000

{-19000

{18000

17000

{16000

{15000

- 14000

13000

{-12000

{11000

{10000

9000

- 8000

{7000

- 6000

5000

{4000

{3000

{-2000

{1000

{--1000

L-2000

12000

11000

{-10000

19000

18000

{7000

16000

{5000

{4000

{3000

{2000

{1000

549



B-6 / 1-24: 2-Isocyano-1,3,5-trimethylbenzene

MA-67_B-6.1.fid 9 2 52
MA-67_B-6 ~ © N
PROTON CDCI3 {C:\NMR data\DD} MaryamA 36 | | \ t 16000
Parameter Value
Owner nmr - 15000
Instrument  drx_500
Solvent cpci3 {14000
Experiment 1D
Nucleus 1H
{13000
{12000
N C L 11000
{-10000
9000
18000
L7000
- 6000
15000
{4000
3000
{2000
{1000
|
1 5
i I - -1000
b Ga
T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 5.5 4.0 3.5 3.0 0.0
MA-67_B{6.2.fid o | 2 ol .
MA-67_B- RIS g N 3
C13 CDCIB {C{\NMR data\DIli} M: E 36 “‘ “ T 7 “\“‘ N
{11000
Parameter Valpie
Owner nmr
Instr nt | drx_5
Solvent| CDCI3| {10000
Experiment | 1D
Nucleug 13C
[-9000
8000
NG
v
~ {7000
i
7z - 6000
{5000
{4000
{3000
{2000
{1000
N " o | o
T T T T T T T T T T
200 0 180 170 16 150 130 110 80 70 B 0

S50



B-7 / 1-33: 1-Fluoro-4-isocyano-2-nitrobenzene

MA-67_B-7.3.fid %

2NREBBBELLIIIRY L
MA-67_B-7 BBBBNNNNNNNNNNNNN 9000
PROTON CDCI3 {C:\NMR data\“ﬁbﬁﬁ?ﬁﬁﬁ&ﬁ/ N
8500
Parameter Value
Owner nmr 8000
Instrument drx_500 [
Solvent CDCI3
Experiment 1D {7500
Nucleus 1H
- 7000
- 6500
NC Togo R23BERLS spgk g
Boda RRRRERRR NN R
N S 7/ Wia I 3000 L 6000
- 5500
- 2000
N O > - 5000
F 1" - 4500
|
- 1000
el - 4000
1
- 3500
L S | |o
i HH i 3000
T T T T T T T T T T - 2500
B.2 8.1 8.0 7.9 7.8 717 7.6 7.5 7.4 7.3 7.2
f1 (pAm)
2000
- 1500
- 1000
- 500
| J Lo
1 Tooh - -500
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 5 4.0 35 30 2.5 2.0 1.9 1.0 0.5 0.0
f1 (ppm)
MA-67_B-7.4{fid 3 ©3 23 83R0 wgw L
MA-67. g §3 98 siss REE 14000
€13 cDCI3 {f:\NMR data\PD} MafyamA 3] "‘ "‘ ‘ "v' "\; 7". “\“‘/“
alug {13000
Owner nm
Instrunel drx [ 500|
Solvent coqi3 - 12000
Experine| 1D
Nucleu 139
- 11000
- 10000
(9000
8000
7000
6000
- 5000
(4000
3000
2000
- 1000
|
WWW‘W uwwmww LMMMMWMWW mm o
T T T T 1 T T T T T T T T T T T T T
200 190 184 170 160 50 140 130 1p 10 10 90 80 70 6| 50 40 30 20 10
1 (ppm))
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B-8 / 1-30: 1-Isocyano-4-isopropylbenzene

HARAY a838s N& - 6500
Parameter Value NRNRKNRN ISR R g
Owner nmr W \‘ \/
Instrument  drx_500 6000
Solvent CcDCI3 L
Experiment 1D
Nucleus 1H
5500
NC I 5000
{4500
{4000
3500
3000
2500
{2000
1500
1000
500
. . i B
& 7 !
g5 g 3 t-500
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3. 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
EEE SEEEE ag 4
Parameter Valug 334 g EEREE ISS [- 95000
Owner nmr M NN N
Instrument drx_5p 190000
Solvent coci3
Experiment 10 85000
Nucleus 13€ |
- 80000
| {75000
NG
k {-70000
{65000
{60000
{55000
{50000
{- 45000
< F o
ERY {40000
B8 5T Lot
3 - 7000 IS
N - 35000
6000
L s000 P | 30000
14000 |
| | {25000
L 3000 | o
|
{20000
MU {2000 U
il
1000 V/ L\ - {15000
~ \~ Lo J T
S B 124, 24.4 L 10000
1 (ppm
163.2 163.1 163.0 162.9 o
f1l(ppm
(Ppr) L s000
| L Lo
T T U T T T T T U T T T T T T
200 19 8 170 1160 150 140 30 12 110 100 80 70 60 30 0 10
1 (ppm)
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B-9 / 1-36: 1-Isocyanobutane

0.93

Parameter Value o o reereeeeag
| ey

Owner nmr

Instrument drx_500
Solvent coci3 | 16000
Experiment 1D
Nucleus 1H

3.40
3.40
3.40
339
339
338
338
337
337

68
68
68
68
67
Fie7
167
167
1.6
[ 166
- 1.66
[ 1.66
- 1.65
- 1.65
|- 165
- 1.65
/- 1.64

164
1.48
1.48
1.47

T1as
0.96
0.

L=

17000

{15000
i~ 14000

N NC - 13000

{12000

0.96
0.93

{11000

- 3000 - 10000

{9000
I-2000
- 8000

I-1000 {7000

J 1 ~J L,\JJL___, o [
)

T H L 5000

T T T T T T T T T T T T
22 20 18 [16 |14 12 1. - 4000
f1 (ppm)

{3000

{2000

{1000

200 |om—
e
o

210
T
-

b= t--1000

T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2i5 2.0 .5 1. 0.5 0.0

5.0
f1 (ppm)

155.52
7725
77.20
77.00
76.75
41.28
41.22
aTT
30.98

Paramete Valu
Owner nmr.
Instrument || |drx_500
Solvent coci3 8500
Experiment |f [1D
Nucleus 13C L 8000

9000

— 19.47
— 1311

£

7500

{7000

- 6500

{6000

{5500

5000

14500

{4000

3500

3000

2500

{2000

1500

1000

500

+--500

=
s
g8
3
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2-(Isocyanomethyl)tetrahydrofuran

B-10 / 1-44
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B-11: Methyl 4-isocyanobutanoate

7.26
3.67
3.66
3.65
3.48
3.47
3.47

A6
3.46
3.45
3.45
3.45
2.49
2.48
2.48
2.47
2.45
2.45
1.98
1.97
1.97
1.97
1.96
1.96
1.95
1.95
1.94
1.94

P: Vi
arameter alue SO L ss00

Owner nmr
Instrument  drx_500
Solvent CDCI3)
Experiment 1D 5000
Nucleus 1H

&
{
|

MeO

N

\IT NC

4000

(0]

3500
L 3000
2500
2000

1500

1000

|

=T
210
215

t--500

T T T T T T T T T T T T T T T T
10.0 9.5 .0 8.5 8.0 7.5 7.0 6.5 6.0 55 4.5 4.0 315 3.0 25

g
o
-

5 1.0 0.5 0.0

5.0
f1 (ppm)

{19000

£
pa
~

<

[

£

.
156.59
156.55

5.
77.26
77.00
76.75
40.70
40.59
— 30.02
—7a12

Owner nmr ‘
Instrumen
Solvent cpci3
Experimgr 1D {17000
Nucleus 13¢

a
(]
3
=3

{18000

- 16000

P NG - 15000

{- 14000

Me

{13000

{12000

{11000

{10000

9000

{8000

{7000

{6000

5000

{4000

3000

{2000

1000

t--1000

- -2000

T T T T T T T T T T T T T T T T T T T T
200 9 180 170 160 150 1 30 1p0| 110

100
f1 (ppm)
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B-12: 2-Isocyano-1,1'-biphenyl

MA-67_B-12.1.fid RN ARee2285 k0 TIRTVSARRASY
RN N N N A A I N A NI SN
D
Parameter Value
Owner nmr
Instrument drx_500
Solvent CcDCI3
Experiment 1D
Nucleus 1H
_J\_..J._.A—A; Lo
T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 6.5 6.0 55 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
MA-67_B-122.fid I AL RQ ng
MA-67_B-12 g Be dgge NS qef
C13 CDCI3 {@:\NMR data\DD Mayan? 42 H ”“””k 5 “\“‘
Val
Owner nm
Instrumen! drx| 50
Solvent CDeI3
Experiméh 10|
Nucleus 13
~
™N
S J
e | AN
%
N
|
T T T T T T T T T T T T T T T T T
200 19 BO 170 60 15 140 0 120 110 ¢ 100 80 70 60 50 40 3 20 10
1 (ppm.

5500

5000

{-4500

{4000

3500

3000

2500

i-2000

{1500

{1000

{500

{--500

{- 70000

- 65000

{- 60000

55000

{50000

{-45000

{-40000

{35000

{-30000

{25000

{-20000

{15000

{10000

{5000
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C-1/ 1-2: 1-(Isocyanomethyl)-4-methylbenzene

Parameter Value
QCNMONES 2aa IS
Oviner nme SUARANAR gae e
Instrument drx_500 ‘NW \‘/
Solvent CDCI3
Experiment 1D
Nucleus 1H
]
|
|
\ L |
¥el 1 d
g% N <
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 .5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
N o PAES
b3S o M 89K b B
Parameter Valle 55 & &8 NN s E
Owner | omr N2 IR \ Nz
Instrument drx_50)
Solvent cpci3
Experiment 1D
Nucleus 13C
I~
\ L1 N C\
v
il l |
T T T T T T T T T T T T T T T T T
200 190 18| 170 160 15 140 130 124 110 D 0 80 70 60 0 40| 30 20 10 0
1 (dpm)

I~ 14000

{13000

{12000

11000

{-10000

{9000

- 8000

{7000

{6000

{5000

{4000

{3000

{-2000

{1000

{--1000

{40000

35000

t-30000

25000

{-20000

{15000

{10000

{5000
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C-2: (2-Isocyanoethyl)benzene

NRNOOUNYTTT ST TONM Mm-S gdon—oolonn®on f=suuu
LSRRI ERRRRRR A toobboggihsooaaanaa
Parameter Vale YNNG S 0500000 e o e o MAmEaNN NN NN
e Yo |
Owner nmr L N [
Instrument drx_500 L 4500
Solvent CDCI3
Experiment iD L
Nucleus 1H
{4000
3500
3000
{2500
{2000
1500
{1000
|
I
500
. I T
| T
FAY d i I
es¢o < 9
IR I
—— 71 1~ T~ 1 ‘T "~ T ‘"~ T ‘T "~ T "~ T ‘" T ‘" T "~ [ *~ 1 ‘"~ T " T " T ‘" T " T " T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 5 4.0 315 3/0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Mk 2 383 ug L
Parameter Valyje 28 8 88K NN SRS r
o2 Y o Say RR ded
Owner nmr \‘/ ‘ \// \V ‘
[Instrument drx_300 {40000
Solvent cbcl
periment 1D |
Nucleus| 13C
{35000
{30000
|/§\ \/\IC L
NF 25000
{20000
15000
10000
{5000
) | ) 0
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C-3: 1,3-Difluoro-5-(isocyanomethyl)benzene

MA-67_C-3.1.fid g 883
MA-67_C-3 ~ '
PROTON CDCI3 {C:\NMR data\DD} MaryamA 45 ‘ \‘/ 5000
Parameter Value
Owner nmr
Instrument  drx_500
Solvent coei3 4500
Experiment 1D
Nucleus 1H
{4000
N C {3500
{3000
{2500
{2000
1500
{1000
500
b .
) {
I © L -500
T T T T T T
10.0 9.5 9.0 8.5 8.0 5.0 4.5
f1 (ppm)
MA-67_C-3.2.fid BRE]R 88 RRGRREE odn neool
MA67 C3 W/
C13 CDCI3 {C:\NMR datq\DD} Maryam / \4/
{13000
Parameter Valge
Owner nmr
Instrument  drx_500 {12000
Solvent cpci3
Experiment 1D
Nucleus 13C {-11000
{-10000
{9000
| NC 8000
{7000
16000
{5000
14000
13000
{2000
1000
-0

T T
200 190

%

T
170 160

100
f1 (ppm)
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C-4 / 1-16: (3-Isocyanopropyl)benzene

MA-67_C-4.1.fid I RREEEE] 2BRRRRRRNIRE [
MA-67_C-4 RNNRNRERNRRNRR M mE e Emn NN~
PROTON CDCI3 {C:\NMR data\DD} MaryamA 46 = ft=— N
Parameter  Value 5500
Owner nmr
Instrument  drx_500
Solvent cpci3 5000
Experiment 1D
Nucleus 1H
4500
4000
3500
3000
2500
2000
1500
- 1000
|
500
|
,!ﬁ Y. S VU ,,,UM — R | R J ﬁA‘.L L o
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_C-}.2.fid sk ghy v cuol| o
MA-67_C- 288 RS = R N8 L 9500
C13 CDCI3 {C:\NMR data\DD} MgryamA 46 || N ”; I \V" ”~ 7
Pargmeter  Value - 9000
Ownet nmr
Instrunent  drx_500
Solverlt cpai3 800
Experiment 1D
Nuclegs 13C - 8000
7500
- 7000
XX (P NG I 6500
= - 6000
- 5500
- 5000
- 4500
- 4000
- 3500
- 3000
- 2500
- 2000
I 1500
- 1000
I 500
Lo
[
T T T T T T T T T T U T T T T T T T
200 190 180 170 160 150 1 13 1 1 100 od 80 70 60 50 40 30 20 10 0
f1 (ppm|
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C-5 / 1-21: 1-Isocyano-3,5-dimethoxybenzene

8 a% R
Parameter  Value N e -
Owner nmr \ / - 32000
Instrument drx_500
Solvent CDCI3 L 30000
Experiment 1D
Nucleus 1H
1~ 28000
I~ 26000
{- 24000

N C I-22000

- 20000
- 18000
MeO OMe
g b - 3000 L 16000
o - 14000
— L2000

ﬁ F 12000

H

v
- 1000 I 10000
- 8000

Fo
6000
T T T T T
654 652 650 648 6.46 L 4000
f1 (ppm)
| 2000
|
|
e e A i, J o

t--2000
28 d
35 g
NS © {--4000
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
35 3 R 8 o8
2 Valu 38 ] =} IR - 7000
Owner nnj ‘ ‘
Instrumept drx| 500
Solvent cgei3 L 6500
Experimefit 10
Nucleus 13|
- 6000
5500
NG I 5000
J ) \ - 4500
i \% 4000
MeO OMe
{3500
{3000
{2500
{2000
1500
1000
500
-0
T T T T T T T
100 19 18 17} 1%0 5 140 130 120 00 0 80 70 6) 5 40 30 0 10 0
1|(ppm)

S61



C-6 / 1-25: 1-Isocyano-

Parameter

Owner
Instrument
Solvent
Experiment
Nucleus

Value
nmr
drx_500
CDCI3
1D
1H

NC

NO,

7.90
7.90

/
788

2-methyl-3-nitrobenzene

2.60
2.59
2.59

<

¥ !
T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 2.5
f1 (ppm.
B 8 828 bw w
Paramfeter | Vallie B 8 EERE! R e 5
Owner pmr I/ 4
Instrument  drx_5|
Solvent £Dcl3
Experiment 1D
Nucleus| 13C
)§
| N
AT N OZ
|
o Inl | (/N
T T T T T T T T T T
200 90 18 1y0 16 15 140 130 120 11 1 50
1 (p

9000

18000

{7000

6000

5000

{4000

3000

{2000

1000

{--1000

|-34000

132000

{30000

{-28000

26000

{-24000

{22000

{20000

{18000

16000

{14000

{12000

{10000

- 8000

6000

{4000

2000
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C-7: 1,4-Dichloro-2-isocyanobenzene

MA-67_C-7.1.fid AR2RRAIAGRY
MA-67_C-7 NN NN NSNS - 12000
PROTON CDCI3 {C:\NMR data\DD} MaryamA 49 ~SSSS\N&="
Parameter Value
Owner nmr {-11000
Instrument drx_500
Solvent cDCi3
Experiment 1D L 10000
Nucleus 1H
{9000
NC . gl 8 qeae
al v il ik
f k2500
j {7000
Cl - 2000
16000
{1500
‘ - 1000 {5000
/ I k500
\ 4000
| \L/JMV_,‘J =l ‘U !
Lo
d i )
3 2 I L s00 3000
T T T T T T T
7.55 7.50 7.45 7.4 7.35 .30 7.25
f1 (ppm
, {2000
|
{1000
R R - SO S B AOS — - PR . S
7
§ 5 :T I--1000
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 ‘ 5|0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
MA-67_C-7.2.fid EeaHdki whbw
MA-67_C-7 2 2 Halls qge
C13 CDCI3 {C:\NNIR data\DD} MiryamA 49 “‘ U ; s I ‘/“ - 25000
{24000
Parameter Value|
Owner nmr L 23000
Instrument  drx_500|
Solvent CDCi3 {22000
Experiment 1D
Nucleus 13C 21000
{20000
{19000
(- 18000
i~ 17000
I 16000
I 15000
I 14000
{13000
{12000
{11000
{10000
{9000
L8000
L7000
{6000
{5000
{4000
{3000
{2000
I 1000
0
{--1000
T T T T T T T T T T T T T T T T T T T
200 190 80 70 160) 50 140 1# 120 10 . 9 ) E 80 70 0 5 40 30 R0 10 0
1 Xpp
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C-8: 1-Isocyano-2-methylbenzene

10000

19000

18000

{7000

16000

15000

{4000

3000

{2000

{1000

i~ 19000

{18000

{17000

{16000

{15000

{14000

13000

12000

11000

{10000

{9000

i~ 8000

{7000

- 6000

{5000

{4000

{3000

{2000

1000

{--1000

MA-67_C-8.1.fid BERRRRRRENYRR 2
MA-67_C-8 NRRNRRRNRRRR R ~N
PROTON CDCI3 {C:\NMR data\DD} MaryamA 50 ——=jjqe===—""
Parameter Value
Owner nmr
Instrument drx_500
Solvent CcDCI3
Experiment 1D
Nucleus 1H
J
|
418 i
T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 .0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_C-8.pifid 2% H 2432 usg 5
MA-67_C-8 s EEEEEE S H
C13 CDCI3 {C:\NMR data\DD} Mary: f‘/A‘so “‘ '\“ ‘\; “\T o
iglue
Owner nn
Instrument drx| 500
Solvent: Co¢I13
Experimgnt 10}
Nucleus | 130
NC
—
J\ -
~N
| N
L
i
A
T T T I T T T T T T T T T T T
200 190 180 170) 60 150 fa 13 120 1 100 og 80 70 q 50 4 3 20 10 0
f1 (ppm)
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C-9: 2-Isocyano-2,4,4-trimethylpentane

8 BR32LL &
Parameter Value ~ I RrBrniaBr i L 40000
Owner nmr ‘ N W ‘
Instrument  drx_500 L
Solvent CDCI3
Experiment 1D 35000
Nucleus H [
30000
NC 2R3 28 S
/ NIg T i
15000
|- / 25000
A /
10000 [
{20000
- 5000 L
it
| W 15000
S U N | GRS I
i e s t
8 5
S 5
L 1 I B e L L 10000
1.70 1.65 1.6p 1.55 1.50 1.45 1.40 1.35 1.30 1.25 1.20 1.15 1.10 1.05
1 (ppm)
{5000
J Jju Ak 0
it I
88 5
INRY o
—— 1~ 1 T [ - r T -~ T T " T T " 1T T T " T " [[T T "~ T ‘" T " T " T " T
9.0 8.5 0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 B.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
g4 28/ 58§ shls
Valug 353 NN e g ey
889 R BRE RS
nmr \‘/ \l/ r
drx_50q
anci3 L 35000
1D
13C
30000
/>< R
NC
{25000
{20000
15000
10000
{5000
. . s I, o
Lo
¥
S L L L I L L L L L L L L I L 1 O A
80 70 1160 150 14 130 12 110 1qQo 90 80 7! 6 50 40 %0 20 1 0
1 (ppm)
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C-10 / 1-45: 1-Isocyano-3-methoxypropane

7.26
347

Parameter Value
Owner nmr N
Instrument drx_500
Solvent CDCI3
Experiment 1D
Nucleus 1H

{13000

{12000
{11000
{10000
19000

- 8000
{7000
- 6000
5000
{4000
3000

{2000

{1000

T

t--1000

3937

T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.(0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1

Parameter Vallte
Owner nmr V
Instrument  drx_5{)0 L 22000
Solvent CDCI3
Experiment D {-21000
Nucleus 13C

- 23000

155.87
77.00
76.75
67.93
58.62
3837
3831

—29.16

<

- 20000
- 19000
- 18000
\O/\ LN NG L 17000
- 16000
- 15000
- 14000
I 13000
I 12000
I 11000
- 10000
9000
|- 8000
- 7000
- 6000
|- 5000
- 4000
- 3000
L 2000

1000

{--1000

T T
200 190 14 170 60 150 40 1B 120 10 1] 90 0 70 0 0 40 0 20 10 0
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C-11 / 1-48: Methyl 3-isocyanopropanoate

Parameter

Owner
Instrume
Solvent

ent

Experiment

Nucleus

Value

—7.26

nmr
drx_500
CbCI3
1D

1H

MeO\W/\\/NC

o)

PN ¥
f i\
8 8
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
g PR 9s sEne
Parameter Valle (g byl NS 3 RRead
Owner nmr ‘ \L \‘ \V/
Instrument drx_50
Solvent| codl
Experinjerit | 1D
Nucleug 13C
MeO.__+ NC
~ \n/ ™~
]
" | " | L L " n bbb " " WL "
Y s g i . Rt uiinon) oo y b iy il { y
T T T T T T T T T T T T T T T
200 190 18| (L7 160 150 140 13 [po 110 0 90 80 7 60 0 0 0 10 0
f1 (ppm)

}-4500

14000

3500

3000

{2500

12000

{1500

1000

500

{26000

{24000

{22000

{-20000

{18000

16000

14000

12000

{10000

- 8000

- 6000

{4000

{2000

t--2000
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C-12: 4-Chloro-1-isocyano-2-(trifluoromethyl)benzene

MA-67_C-12.10.fid 22388852
MA-67_C-12 RN
PROTON CDCI3 {C:\NMR data\DD} MaryamAM //
9000
Parameter Value
Owner nmr
Instrument  drx_500
Solvent CcDCI3
Experiment 1D {8000
Nucleus 1H
{7000
CF; u i \ o
{1500
| |
I ! ﬂ L 5000
v | l {1000
| |
Cl | Tl | |
I\ f\ I 500
J | [\ UL
—r —1 —T ro
T T T T T T T T T T T T L 3000
776 774 772 7.70 7.68 766 7.64 7.62 760 7.58 756 7.54 7.52 7.50 7.48 7.46
f1 (ppm)
{2000
1000
I Lo
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 0.5 0.0
f1 (ppm)
MA-67_C-f2.1t.fid e dusuaangabdas wdw L 34000
MA-67_C-12 EEEEREERIREE A
C13 CDCI3{ {Ci\NMR data\DD}} ﬁaryamA 6 Q‘\—‘\—‘\;—/— | ; N\ ®
{32000
V3lug
Owne| nmr {30000
Instrument drk_500
Solverit CDCi3 L 28000
Exper|ment 10
Nuclegs 13C
I~ 26000
“ C I~ 24000
{22000
AN CFs
{-20000
N =
{- 18000
Cl
~ 16000
{14000
{12000
{10000
{8000
{- 6000
{4000
{2000
Lo
{--2000

T T T T T T T T T
200 190 180 170 160 50 11 130 12 110 100 (90 80 0
1 (ppm|

S68



D-1 / I-3: 1-(Isocyanomethyl)-3-methoxybenzene

Parameter
Owner
Instrument
Solvent
Experiment
Nucleus

Value
nmr
drx_500
CDCI3
1D
1H

MeO

7.32
7.32

NC

6.92
6.91
6.91
6.89
6.89
6.88
588
6.88

2888
666 e

2 |- 2000

{1500

{1000

500

——

2 71
f1 (ppm)

4.61
4.60
4.60

<

382

{13000

{12000

{11000

{10000

{-9000

18000

- 7000

- 6000

5000

{4000

3000

{-2000

{1000

1

3.00= _=—

T
10.0

Ownei
Instrument
Solvent
Experiment
Nucleys

W)

159.88
157.58
157.53

e
z

NC

_~157.58
Z 15753

~157.49

157.5| || 15p42

1250t

1200t

[150(

L0

1500

13365
—129.89

6.

o

11368
— 112,06

T
55

5.0
f1 (ppm)

4.5

NS
°

77.00
76.75

X

—55.15

4531
45.25
3520

Vs

—~ 4531

0000

000

000

4000

000

0.0

{- 44000

{- 42000

I~ 40000

i~ 38000

{-36000

{-34000

{-32000

t-30000

I~ 28000

26000

{24000

{-22000

{-20000

18000

16000

{14000

{12000

L 10000

1 (pi

T
45.4
]

45.2
(ppm)

45.0

- 8000

I~ 6000

|- 4000

{2000

T T
200 190

T
170

T
160

T
150 A0

T
130

110

00

ppm)
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D-2: (Isocyanomethyl)benzene.

Nozoornowny Py
TITITaaanas °
Parameter Value NN M
Owner nmr N/M [
Instrument drx_500 L 2000
Solvent CDCI3
Experiment 1D
Nucleus 1H [
3500
3000
2500
‘ {2000
1500
1000
{500
O e e in amiminm IR - l S PUE S SN A S
43 g I
g8 g
N I
—— 71 ~ 1.~ T~ 1 T -~ 1 T -~ 1 - T T " T 1 " T " T " T " T "~ T " T " T " T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
$98 R ok By o < I 75000
Parame alge GHE 8K Y w |l
Lae SSp IN 29 t
Qwner nmr| \L \ \‘ , \L
Instrument| drx /50 {70000
Splvent CDdI3 r
Expdrimen 1D L 65000
ucleus 13C|
{60000
L L
|/§\\ NC - 55000
N {50000
{45000
{40000
35000
30000
25000
20000
15000
10000
I {5000
Q
LI L I I LI R L L O L L . 1 L L L I L LI 1 I L I B I | R
200 190 80 170 160 50 140 130 1po 110 Lop 90 8 70 0 50 40 30 20 o 0
1|(ppm)
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D-3 / I-11: 1-(Isocyanomethyl)-3,5-dimethoxybenzene

MA-67_D-3.1.fid %
MA-67_D-3 ~
PROTON CDCI3 {C:\NMR data\DD} MaryamA 19

©
b
<

4.56
4.56
4.55
3.78

N 6.40
<1

Parameter  Value
Owner nmr
Instrument drx_500
Solvent CDCI3
Experiment 1D
Nucleus 1H

M
eO NC

OMe

_~6.46
~~6.46
—6.40

\

Vs L {2000
|

{1000

() S
R

T T
6.55 6.50 6.40 6.35 6.30

.45
f1 (ppm)

2,00~
1.00-=

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f:

77.25
00

rameter vad

T57.68
13474
104.54

— 100.11
45.47
45.41

i
——55.40

A 157:72
<

Insfirument
Sol

Exp

©
=
-
TOO X3
=)
@

mert

=z
c
o
@
=

{36000

{34000

32000

{30000

{28000

{26000

{24000

{22000

20000

{18000

16000

{14000

{12000

10000

8000

{6000

{4000

2000

P

+-2000

90 180 171 60 15 L4 130 120 fll1 Lol 90 80 70 60 5 4( 30
f1 (ppm)
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D-4 / 1-17: 1-Chloro-4-(2-isocyanoethyl)benzene

2.95
2.94
2.93
293

T
7.47

:
¥
{
AN

7.16
7.16

Parameter Value
Owner nmr
Instrument  drx_500 2300
Solvent [ehlek)
Experiment 1D
Nucleus 1H

2400

2200
{2100
{2000
N C 1900
11800
1700
- 1600
{1500
CI - 1400
1300
1200
1100
{1000
900

- 800

700

- 600

500

‘ {400

200

.
~
L
i
|
(

{--100

2,00
2.00—=x
2121

—_

T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55

{15000

156.84

156.79

156.75
oT
75

Paramete| Vplue

— 133.00

— 3472

—
"\ 7e.

Owner mr
Instrument rx_500
Solvent €DC|3
Experiment

Nucleus 3C

<

{14000

o

{13000

{12000

{11000

X

{10000

O—\ >)—\

{9000

- 8000

17000

{6000

5000

14000

3000

{2000

1000

100 90 8 70 60 50 4 3 2 10 0
(ppm)

&
—
=
S
=

T
200 190 180 170 160
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D-5: 1-Fluoro-3-isocyanobenzene

MA-67_D-5.1.fid

AARRRERIVAIINIONNNAS
MA-67_D-5 RRRRRRRNRRNRRNRRNRRR
PROTON CDCI3 {C:\NMR data\DD} MaryamA T1 =i et
- 4500
Parameter Value
Owner nmr
Instrument  drx_500
Solvent CDCI3
Experiment 1D - 4000
Nucleus 1H
N C 3500
3000
{2500
{2000
k- 1500
- 1000
m {500
‘ | Fo
g7
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 ¢ 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
MA-67_D-5.2 ffid 2RIRY 3 ¥R 88585 ndo
MA-67_D-5 PEEEE EE ] NEERE e
C13 CDCI3 {C:\NMR data\DD} Ma yw‘; 1 \7 \/— N k15000
Parameter Value
Owner mr - 14000
Instrument | drx_500
Solvent goci3
Experiment| 1D - 13000
Nucleus 1B3C
{12000
NC
v/ {11000
N
| {10000
1 F {9000
- 8000
{7000
{6000
5000
{4000
{3000
- 2000
{1000
=0
T T T T T T T T T T T T
200 190 180 170 16{0 15p 40 10 20 110 DE 0 80 0 6 50 @0 3% 0 10 0
f1 {ppm)
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D-6: 2-Isocyano-1,3-dimethylbenzene

MA-67_D-6.1.fid eomeacg o
MA-67_D-6 RRRRRRR S
PROTON CDCI3 {C:\NMR data\DD} MaryamA 22 SN - 15000
Parameter  Value
Owner nmr i~ 14000
Instrument drx_500
Solvent cpci3
Experiment 1D - 13000
Nucleus 1H
{12000
/ 11000
NC - 10000
19000
g 9 8% g g
N R ORR R N L 1500
AL |- 8000
-
{1000 {7000
| |
ﬁ P {6000
U | L 500
[ ] |
L\WJ U | - 5000
| \
e |
4 d - 4000
8 8
2 B
T T T T T T T T T T
7.30 7.28 7.26 (7.24 7.22 7.20 7.18 7.16 7.14 7.12 7.10 7.08 7.06 7.04 3000
f1 (ppm) [
| 2000
I
| 1000
|
- - R A 0
fg £ - -1000
5] <
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
MA-67_D-6.2.fid 7Y 2 AR b ©
MA-67_D-6 s 5 8 PR R 3
C13 CDCI3 {IC:\NMR data\DD’ Ma@ Al2R ”‘ \”\“@ T
{- 45000
Parameter Value
Owner nmr
Instrument  dr_500
Solvent e k)
Experiment 1D| L 40000
Nucleus 13¢
{35000
NC
v
\ -
| X - 30000
P
25000
{20000
{15000
{10000
5000
. Al - 4 - =0
T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 1l 100 9| 0 70 60 5 40 3 R0 10
i (pp)
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D-7: 1-Isocyano-4-methylbenzene
MA-67_D-7.1.fid RRREER d
MA-67_D-7 RRNRRNR N
PROTON CDCI3 {C:\NMR data\DD} MaryamA 1 N 13000
Parameter Value
Owner nmr
Instrument  drx_500 {12000
Solvent CDCI3
Experiment 1D
Nucleus 1H - 11000
- 10000
2500 - 9000
58y EELS
NN NN
1PN | 170 [ 000
L - 8000
! ‘ L 1500
‘ {\ l - 7000
M ( ' | - 1000
| \ - 6000
\ J ! - 500
) [
M
‘ : ro - 5000
2 q
S
T T T T T T
7.30 7.25 7.20 7.15 7.10 7.05
f1 (gpm) - 4000
- 3000
- 2000
- 1000
44 4
- N
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. .0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1|(ppm
MA-67_D-1(2}fid ) 8 LR 28 i
AN D) M sﬁ g Gl 5 i
aryal
N\ N N - 30000
Valu
Owner nmr L 28000
Instrumgn| dfix_500
Solvent Ccpci3
Experimer 1 L 26000
Nucleus| 13C
- 24000
N ™
v
J\ 22000
Lt
| - 20000
N
- 18000
- 16000
- 14000
- 12000
- 10000
8000
6000
4000
2000
T T T T T T T T T T T T T T T T T
200 90 180 1 160 g 14 1{ 120 0| 100 £ 80 7o 60| 50| 40 BO 20 10 0
1 (ppm|
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D-8: 4-Isocyano-1,2-dimethylbenzene

MA-67_D-8.1.fid gudlan N
MA-67_D-8 RRRRR SN
PROTON CDCI3 {C:\NMR data\DD} MaryamA 2 NS v
Parameter Value {10000
Owner nmr
Instrument drx_500
Solvent CDCI3
Experiment 1D {9000
Nucleus  1H
NC 8000
- 7000
= RRR 1200
| |1 B (6000
- // L 1000
l\ L 800 - 5000
\ k600
|
/’\ L 400 {4000
/ \ / \ 200
/ \ N \
-~/ S\ e[ o k3000
! J
g g F--200
T T T T
716 714 712 7.0 2000
f1 (ppm)
1000
T $ LA L_AJ_.JL_,\—_F Lo
-~ o +-1000
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 ‘ 7.0 6.5 6.0 55 5.0 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
MA-67_D18.2.fi 3 5 ang e 0 2
MA-67_Di8 % f8 888 NN EE L 18000
€13 cDCIB {C{\\MR! data\QD} MarygmA| ) 21 ¥ v
ajue
- 17000
Owner nm
Instryiment|| x| 500
Solvent apfl. - 16000
Expefimeft| 1D|
Nucleus 1B L 15000
- 14000
NC
J v - 13000
d § L 12000
| - 11000
N N
- 10000
t- 9000
- 8000
- 7000
t 6000
- 5000
- 4000
t 3000
- 2000
.
- 1000
Lo
L -1000
T T T T T T T U T T T T T T T T T
200 19| 180 170 16 150 1 130 20 1 100 80 7 60 5 40 3 20 10 0
f1 (ppm
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D-9 / 1-38: (Isocyanomethyl)cyclohexane

MA-67_D-9
PROTON CDCI3 {C:\NMR data\DD} MaryamA 3

MA-67_D-9.2.fid © NN ANND SIS0 PnodNdONTO00aRBBIRNNMMANN RNOLTNANT T TN
_D-9.2. 8 AURNRAo222RRRRRYRAIRRREEBEBEE6383880 BRRAIRNARTLI3IEs

~ -

‘ A

Parameter Value 2500

Owner nmr
Instrument drx_500
Solvent CDCI3 t

Experiment 1D
/ L 2000

Nucleus  1H
NC I
1500

1000

500

I T
& Se Ne
N N PN
T T T * T T T * T T T * T "~ T T "~ T [T T T T T T T [ T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 B.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
) f1 (ppm)
MA-67_0-$.3.fid T3 bso g uld l, b ol L
MA-67_01- 8445 ‘K¢ 23 S By
C13 CDd3 {C:\NNIR|data\DD} MaryamA \‘/ \‘/ \l’ ‘ ‘ I- 65000
Parpmeter Valug [
Owner nmr {60000
Instrympent  |drx_500)|
Solveft cpei3 [
Experjrhent (1D ownd {55000
88§
Nucle: 13C RN L
| 1500 I 50000
PN ™ NC [
{45000
N RS ‘ - 1000 i
1}
R - 40000
||/ f+6qoo
- 5000
- 35000
4000
Y
‘ M |0 - 30000
| L 2000 T T t
48.0 (47.8 47.6
f1 (ppm) {25000
Ny M -0 L
v
I 20000
T 1
156.0 155/6 [
L (bpm) I 15000
I 10000
5000
-y e " r— " T p—— N, O o haio "1‘4_“ " . hatie |- 0
L L L | L N i | L L L L L L L L L L — T T T T T T
200 190 180 17p 160 150 14q 30! 120 110 100 90 80 yo 60 50 40| BO 20 1
1 (ppm)

S77



D-10 / 1-46: (3-Isocyanopropane-1,1-diyl)dibenzene

2.46
2.45

Parameter  Value W)
nmr

Owner
Instrument  drx_500 13600
Solvent cpci3
Experiment 1D L3400
Nucleus 1H

4.23
422
420
336
335
335
334
334
333
333
247

<
~
AN

13800

3200
N C 3000
- 2800
2600
2400
2200
12000
11800
1600
{1400
{1200
{1000

- 800

--200

0.97-T
2.00-1
=F

T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2{5 2.0 1.5 1.0 0.5 0.0
f1 (ppm

Parameter || Value

156.50
156.46
156.42
142.66

_-1862
2

~126.63

s
47.37

2
39.77
34.43

Owner pmr|
Instrument |drx 500 {50000
Solvent £odai3
Experiment |1D
Nucleus 113C|

<

1~ 45000
- 40000

J 35000
~
/ N

| | {30000

ALY

{25000

{20000

15000

{10000

5000

~-5000

T
200 190 80 170 160 50 140 13 120 110 100 90 8f 70 60 50 0 30 20 10 0
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D-11: 1-Isocyano-4-phenoxybenzene
MA-67_D-11.1.fid ceaansngdassksgany L 6500
MA-67_D-11 RRNNNRRIRRRRRRR 66
PROTON CDCI3 {C:\NMR data\DD} Maryama 5§~ —==S5y\jemga==—"
Parameter  Value - 6000
Owner nmr
Instrument  drx_500
Solvent cpci3 - 5500
Experiment 1D eaa I EEER] gey By
Nucleus 1H NG\ R ORRRRR ~ 6 © {4000
N (N L s000
NC e ) 3000
4500
- t 2000
| A 4000
| | - 1000
W b N
N, A N \—\,_A,\NJ Ay Lo - 3500
OPh T . Hir— -
T = T T = T - T - T T
7.5 4 7.3 7.2 7.1 7.0 6.9 6.8 3000
f1 (ppm)
2500
2000
\ - 1500
|
[ I
{1000
k500
N I N Lo
T o
EE: ; 28 - -s00
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7. 6.5 6. 5. 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MA-67_D-11.2.fid 3 3|d gkaeg | sw
MA-67_D-11 g 2 SRR (2 28
C13 CDCI3|{C} R data\DD} [M3n nAS? “‘ “ N \P; '~ \“‘/“ I 21000
Value
{20000
Owner nmr
Instrument drx_50p| 1
Solvent coci3 - 19000
Experimeft| | 1D
Nucleus 13C {18000
- 17000
NC
q - 16000
N I 15000
| - 14000
U
L
o2
I 13000
I 12000
11000
{10000
- 9000
8000
- 7000
- 6000
5000
4000
3000
{-2000
‘ ! L 1000
| ) ‘ o |0
T T T T T T T T T T T T T T
200 19 18 170 160 50 14 0 2 0 ( o) 90| g 70 60 5 0 30 20 10 0
1 m
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D-12 / 1-34: 1-Ethoxy-4-isocyanobenzene

MA-67_D-12.1.fid 288 93 L3y 22
MA-67_D-12 RRR G FIY 33
PROTON CDCI3 {C:\NMR data\DD} MaryamA 58 \‘/ \/ \\ \‘/
Parameter Value 10000
Owner nmr
Instrument drx_500
Solvent CcDCI3
Experiment 1D {9000
Nucleus 1H
N C 18000
{7000
{6000
{5000
{~4000
3000
I {2000
{1000
[ ]
. ﬁ \ ) yr——1y0
I 7 ) £y 1000
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MA-67_D-13.2]fi zeng 2 ol N - - 70000
MA-67_D-1. CEEE: R NS 3 ¢
C13 CDCI3 {[C:\NMR data\DD: yal nA”Qy/” ‘ ”‘ ‘/“ i
Pargmeter alue| {65000
Owner| nmr|
Instrument| drx /500
Solven| cndi3 L 60000
Experifent| 10
Nucleu 13(|
{55000
NG
i
)\ {50000
N
[l ] {~45000
N
\r {- 40000
{-35000
{30000
{25000
{20000
{15000
{10000
5000
[ AR Lo
T T T T T T T T T T T T T T T T T
200 19q 1 yo 160 50 40 30 12 1 1q 80| 7 60 50 40 0 0 10 0
1 (ppm
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E-1: 1-Bromo-4-(isocyanomethyl)benzene

MA-67_E-1.1.fid Sl s 288
MA-67_E-1 N NN N ot {-10000
PROTON CDCI3 {C:\NMR data\DD} MaryamA 21 / \‘/ \‘/
Parameter Value
Owner nmr
Instrument  drx_500 19000
Solvent CDCI3
Experiment 1D
Nucleus 1H
18000
N C {7000
v o8
B r — / — 16000
— {2000
5000
{1000
{-4000
| 1
b SN
-0
T T T T T T T T T T 3000
760 7.%5| 750 7.45 7.40 735 730 7.3 [7.20 7.15
f1 (ppm)
{~2000
{1000
|
R o~ L Y S S I
)T J
g 2
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 .5 7.0 6.5 6.0 5.5 0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
it (ppm)
MA-67_E-1.2.fid NEY ] 3 egwe agg {32000
MA-67_E-1 EE] SR RR® a%e
C13 CDCI3 {C:\NNIR data\DD} Maryam, Z—K—V— " “ “ “\“‘/“ ND;
{-30000
Parameter| alue
Owner nmr
Instrument || drx_500 - 28000
Solvent CcDLI3
Experiment || 1D| L 26000
Nucleus 13¢
{-24000
{22000
{-20000
L1 R LN N C
| - 18000
\/
Br
{-16000
{14000
{12000
{-10000
18000
{6000
{4000
12000
" N R UAA‘LM " FRRETTPROR A | T
e L T S R e s A - 0
T T T T T T T T T T T T T T T T T T T T T
200 190 180 70 160 5 140| 3| 120 110 Fllg ) 90 80 70 60 50 40 30 20 10 0
1 (prny
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E-2 / 1-8: (Isocyanomethylene)dibenzene

2RARRRNBRRRATTRY a 6000
Parameter Value SRR RRERERRERRRT a
Owner nmr w
Instrument  drx_500
Solvent coci3 5500
Experiment 1D
Nucleus 1H
{5000
{-4500
N C f {-4000
{3500
{~3000
{2500
{2000
1500
{1000
500
L_).WA‘ NI A |o
T T
a s -500
2 g
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
5 4 283 legw ko
@5 @5
lue &5 g S8R NN B35 - 50000
Owner ||| e % Y NZ P
Instrun drx 500
Solvent nle]
Experiment D L 45000
Nucleu: BC
1~ 40000

N
Iy, l dl {35000

/

7] b 30000

{25000

{-20000

{15000

{10000

5000

T T
200 Bo 1 0 650 15 140 130 120 110 100 90 0 7 60 50 40 0 20 10 0
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E-3: 2,4-Difluoro-1-(isocyanomethyl)benzene

MA-67_E-3.1.fid 2e9039254835200
MA-67_E-3 NNRNNRNGGO66666

PROTON CDCI3 {C:\NMR data\DD} MaryamA 23 &W/ \

NC

4.65

{4500

{4000

3500

{3000

2500

{2000

1500

1000

500

129.74
129.70

T29.66
1296

A

77.00
76.75

X

i 1l
T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0
MA-67_E-3.2.fid D3LIIISIEL
MA-67_E-3 ELEEEEELE
C13 CDCI3 {C:\NNMR data\DD} Mar{at “Q“\n;‘;
N
| X TNC
F Y F
.
T T T T T T T

200 190 180 1#0 160 150 4

{26000

{25000

{24000

{23000

{22000

{21000

{20000

{19000

i~ 18000

{17000

i~ 16000

- 15000

i~ 14000

13000

{12000

{-11000

{-10000

{-9000

18000

{7000

{6000

{5000

{4000

{3000

{2000

{1000

-1000
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E-4: 1-Chloro-3-(2-isocyanoethyl)benzene

MA-67_E-4.1.id FRRERRRER 3238 588883
MA-67_E-4 RRRRRRRCE Gemea Adddad - 3400
PROTON CDCI3 {C:\NMR data\DD} MaryamA 24 —~\/2==" RV
Parameter Value {3200
Owner nmr
Instrument  drx_500 L 3000
Solvent CDCI3
Experiment 1D
Nucleus 1H {2800
{2600
CI I-2400

N C 2200

{2000
- 1800
- 1600
1400
1200
- 1000
{800
I~ 600
400

200

&
-
f

N33 S < L -200
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MA-67_E-4.2]fid e Y s on N
MA-67_E-4 Ss 3 || =gy Bl o2 32000
C13 CDCI3 {¢: D} MaryamA|24 ”\L "‘ T ”\‘\”‘ ST
Parameter alue 30000
Owner nm
Insts t 500
nstrument  drx| L 28000
Solvent D(I3
Experiment D
Nucleus 3 L 26000
{-24000
{-22000
CI{__#
(]
{-20000
L
g NC
N
{-18000
{16000
- 14000
{12000
{-10000
18000
16000
{4000
{2000
v ”w“ MWW Fo
I 1 ‘ )
T T T T T T T T T T T T T T T T T T 1
200 90 18 170 160 15 40 13| 12 110 100 90 0| 70 0 40 0 20 10 0
f1 (ppm)
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E-5 / 1-32: 1-Isocyano-2-nitrobenzene

}-7000

Parameter Value 55
SR

Owner nmr
Instrument drx_500 6500
Solvent ~ CDCI3
Experiment1D

Nucleus  1H 6000

5500

NC
N02 5000

{3000

8.09
7.62

™\ 7.62
|

=~ 8.10
7.60

- 2500 4500
_ / - 2000

1500

{4000

- 3500
| - 1000

L 500 3000

2500

1.02
2.03—
T
@
=)
3

T T T T T 1 L 2000
820 815 [df1 805 800 795 790 785 7.8 A75S 770 765 [0 7.55
f1 (ppm)

{1500
1000

500

+-500

T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 . 55

5.0
f1 (ppm)

173.67
14411
=
4.
13018

1297
—125.46

Owner| nmr {20000

Instrument  drx_500
Solven| coci3 {19000
Experiment 1D
Nucleus 13C L 18000

17000

- 16000

7

15000

NG
)§ No 2 i~ 14000
A

13000

\)

{12000

{11000

{10000

9000

8000

{7000

{6000

5000

{4000

{3000

{2000

| {1000

200 90 180 170 16 150 140 13 20 10 100 9 80 po 6 50 40 0 2 10 0
f1(fppr)
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E-6: 1-Isocyano-3,5-dimethylbenzene

8 38 "
Parameter  Value ~one o
Owner nmr ‘ v
Instrument  drx_500
Solvent CcDCI3
Experiment 1D
Nucleus 1H
3 &
IN @
‘ ‘ {2000
il
. 1500
A | - 1000
\
[
500
/
— Lo
[
g g
T T T T T T
|7.04 7.02 7.00 6.98 6.96
f1 (ppm)
] _J
25 d
58 &
2d )
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 .0 0.5 0.0
f1 (ppm)
& ol o gdge
2 2 %82 gw =
alije E| 8% ; g% N8 S
Owner nmr| | N
Instrument drx 50§
Solvent CcDAI3
Experi 1D
Nucleus' 13C|
N
L
ZIaN
[0
T T T T T T T T T T T T T T T T T T
200 19 180 170 60 150 140 130 120 1 90 80 70 60 50 40 Bo 2 10
f1{(ppm|

{-21000

{-20000

{19000

{18000

{17000

16000

{15000

i~ 14000

{13000

12000

{11000

{10000

{9000

{8000

{7000

|- 6000

5000

{-4000

13000

{-2000

{1000

t--1000

{--2000

|- 45000

{-40000

35000

30000

{25000

{20000

{15000

{10000

5000
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E-7 / 1-28: 1-Benzyl-2-isocyanobenzene

TeRERRARRARNZRRY o
Parameter  Value NRNRRRRRRNRRNR RS <
Owner nmr N“
Instrument  drx_500
Solvent [eblelk)
Experiment 1D
Nucleus 1H
) “ E_ La
11 d
g g
E <
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 2.5 1.5 1.0 0.5 0.0
f1 (ppm)
Y 9 o ansn
< EREL N 35 B IS
Paramgt Value g an Eni B R N
Owner nmr v ‘~§\ ﬁ/az \‘
Instrument drx_500
Solvent Ci
Experiment 1
Nucleus 13¢€
NC
v
I~
N
| NN | AN
2
§Z =
!
"
|
L L 1 L I L B R B I B T T [ T T T T T T T
200 19 180 170 160 150 140 1 (”‘ 120 110 100 8p 70 50 0 30 0 10 0
f1 (ppm)

3400

3200

3000

12800

2600

2400

2200

{2000

{1800

1600

1400

1200

1000

{800

- 600

{400

200

--200

{40000

{38000

t-36000

34000

32000

{30000

- 28000

{26000

{24000

{22000

{-20000

{18000

{16000

14000

12000

{10000

{8000

{6000

{4000

2000
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E-8 / 1-31: 1-Isocyano-3-methoxybenzene
ARJERRRER88885588888 R
Parameter Value RRRRRRRNGOE06880688606 s -
\ W—‘—‘ {17000
Owner nmr NV
Instrument drx_500
Solvent cpci3 {16000
Experiment 1D
Nucleus 1H L 15000
{14000
{13000
{12000

O Me k- 11000
- 10000
L8 BT
/ 3000

- 8000
S

{7000
{2000

{6000
{1000
| | 5000

{4000

3000

o]
]

7.1 7.0 X .
f1 (ppm) 2000

1 - 1000

1.07—
2143
1.00-%
3.06-= ==

t--1000

T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

163.62
16355~

13000
127.19
126.98

lue

17000

~ 115.39

Owner| nm|
Instrume drx 500
Solven| cpg3) - 16000
Experimen| 1D
Nucleus 13

e
A
N

15000
14000

\I {13000
IS
N

N L 12000
N~ g(l DMe L 11000
10000
| 9000
{8000
{7000
L 6000
L 5000
{4000
3000
| 2000

| - 1000

200 1 14 170 il 1 140 130 120 10 100
1 (ppm)
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E-9 / 1-39: 1-Isocyanoundecane

3400

7.26
334
66
64
63
41
1.40
127
1.24
0.86
0.85
084

Parameter Value
Owner nmr
Instrument drx_500
Solvent [eblek)
Experiment 1D 3000
Nucleus 1H

3200

2800

NC 2600
j I

2200
12000
{1800
1600
1400
1200
{1000

- 800

- 600

{400

n {200

S
| -
——
>

--200

2.00 -
203
211 J
1
=t
311

T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 4.5 4.0 3.5 3.0 2.5

g

0 1.

@
—
o
o
@
o
o

5.0
f1 (ppm)

Parameter Value

155.52
76.99
76.75
5.

4135
413
3171
13.90

A
/ 29.33

77.25

Owner nmr
Instrument drd_50 {50000
Solvent CDLI3
Experiment 1D|
Nucleus 13

{45000

N C {- 40000

35000

{30000

{25000

{-20000

15000

{10000

5000

200 190 180 170 60 130 140 130 0 0

100
f1 (gpm)
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E-10 / 1-47: 1-Isocyano-3-methylbutane

8 BRRLHARRAN RREIABIFRRY 558
Parameter Value N R R P B R ol e e R e
Owner nmr eSS T N W
Instrument drx_500
Solvent cpci3
Experiment 1D
Nucleus 1H
}L I |
) W
7 7 T
3 g o M
N F S
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)
ana
s 8 ST R0 2%
Parameter Vplye EEE 34 EESAN %z
aen HARE 3R
Owner nr \V 4/ ‘ ‘
Instrument -
Solvent| Cl|
Experinment
Nucleug 3c
/ /’/ N N ~
.J
i
[T T LI T R L T T[T T T T T T T
200 190 181 70 1160 150 140 30 120 110 0 po 8q 70) 60 50 40| 30 20 10
1|(ppn

{11000

{10000

9000

{8000

{7000

6000

5000

{4000

3000

{2000

1000

t-90000

- 85000

{80000

75000

{70000

{65000

{60000

55000

{50000

- 45000

{40000

35000

{30000

{25000

{20000

15000

{10000

5000
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E-11: 5-Isocyano-1,2,3,4-tetrahydronaphthalene

NEREER R 838RRREBB8BB 8RR
Parameter Value NNNNNNNNRN NN A A L
Owner nmr S\ == SN T =
Instrument  drx_500 {4500
Solvent CDCI3
Experiment 1D r
Nucleus 1H
{4000
3500
3000
2500
{2000
1500
1000
il
500
- - J‘i ‘ 9
43 d I3 »
&g 8= RN
RN ARS AR
—T T T T T T T * T * T T *~ T T T T T T T T T T " T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
~ b uondbaow
a P RSYRARK NERY CERY] L
Parameter aluel| |8 h MRYR8AR NS gEain
g g S RRE QAUAR | 34000
wner i \ | NSNCA N\ [\N
Instrument drx|500 r
Solvent D3 {32000
xperimefit 1P [
ucleu: BC| {30000
28000
)N C 26000
Y | 3 §] - 24000
N — Z - 22000
N TNA
20000
{18000
16000
{14000
12000
10000
{8000
{6000
4000
| 2000
e (it v 4 p . e~ U
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2D 19 180 7 1640 150 140 30 120 11p 100 90 80 vo 60 50 40 BO 20 10
f1 (ppm)

S91



E-12: 1,3,5-Trichloro-2-isocyanobenzene

I-24000
MA-67_E-12

MA-67_E-12.1.fid 3
PROTON CDCI3 {C:\NMR data\DD} MaryamA 8 ‘

—7.26

{-23000

Parameter Value
Owner nmr
Instrument drx_500
Solvent cbci3
Experiment 1D {20000
Nucleus 1H

{-22000

{-21000

19000

NC - 18000
Cl cl F 17000

16000
15000
I~ 14000
CI {13000
{12000
{11000
{10000
{9000
i~ 8000
{7000
- 6000
{5000
{4000
{3000
{2000

{1000

- -1000

T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55

MA-67_E-12,2.fi
MA-67_E-12
C13 CDCI3 {|d:\NMR data\Df} MaryamA 8

{-36000

— 13556

- 128.44

~ 12757
77.00
76.75

X

i~ 34000

Vplue
Owner
Instrumeln|
Solvent

t-32000

Experiméit - 30000

Nucleus

== 003
@

{-28000

{-26000

{24000

{22000

20000

(@]
/
=z

_cl

{-18000

7,

{-16000

{- 14000

o—

{12000

{10000

{8000

6000

{4000

{2000

Al AL . i In T e, N \ " o AL | w0

T T T T
200 0 180 170 140 150 4D 13 120 0 100 8 7q 60 50 40 o 10 0
f1] (ppm)
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F-1/ I-4: 1-(Isocyanomethyl)-3-(trifluoromethyl)benzene

NEE3888RES -
gegechnihhy g
Parameter Value NANRRRRRNR 8
Owner nmr W ‘ ‘ 4500
Instrument drx_500
Solvent cDCI3
Experiment 1D
Nucleus 1H
{4000
3500

F3C NC 3000
2500
{2000

1500

1000

500

208-T =

T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55

5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
3 veeddlebbringidd ko o
SEEER R i e 2 15000
) r
owner| | =LV = v
Instrument drk |500
Solven ne(c}
) - 14000
Experiment 10
Nucleus 3C
- 13000
12000
- 11000
- 10000
Fa@C 9000
K\
I 8000
- 7000
- 6000
- 5000
- 4000
3000
- 2000
! - 1000
[y " I " " " " " T | | ) il |- 0
e ¥ y . " y Il y i iliiand 4 U
T T T T T T L T T T T T T T T T T T
200 160 180 170 160 15 140 1%0 12 10 100 90 8 60 50 4 0 2 10 0
1 (ppn)
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F-2 / 1-9: 2,4-Dichloro-1-isocyanobenzene

RIRARRRIRY
Parameter Value UGS SS
[y
Owner nmr “ W
Instrument drx_500
Solvent cbci3
Experiment 1D
Nucleus 1H
22 3 & R 8%
r\\ ~ r‘ ~ 77 ~~ 3000
\‘ \ | k2000
iy
{ /M 1000
I } ’ “]
\ |\ J \/ U
\_,_,v\/_\/ S R )
g m o
T ™ T T = T — T
7.55 7.50 7.45 7.40 7.35 7.30 7.2
f1 (ppm)
L - Y
i
gq
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm
¢ NIGE 3L olsle
Parareter falu R BN REE NN
5 ful i by NN
Owner nnjr | | WV I\
Instrumgnt drx_bO(
Solvent cpciB
Experimgnt| | 1D}
Nucleus| 13C
I\ Cl
i
[/ \I/ ~
N (
N
~
Cl
Ll do bl Ll m " " " \ i el 4 | I
s fhomiminp S g ‘ (o Hetcenttonn
T — T — T — T T
200 190] 180 170 160 130 140 30/ 120 110 100 80 yo| 60 0 40 3 2 10 0
(ppm|

3500

3000

{2500

{2000

1500

1000

500

I-26000

{25000

I-24000

{23000

{22000

{-21000

{20000

{19000

118000

{17000

116000

15000

{14000

13000

{12000

{11000

{10000

9000

- 8000

17000

6000

5000

{4000

3000

2000

{1000

t--1000
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F-3 / 1-12: 1-(Isocyanomethyl)-4-(trifluoromethoxy)benzene

7.39
7.37
7.26
76
25
25
24
24

Parameter Value A5 55
Owner nmr \W L 11000
Instrument drx_500
Solvent eek}
Experiment 1D
Nucleus 1H {10000
9000
- 8000
FsCO
a | 8858KY
=R RRRRE L 7000
e S\ 000
e
1 000 - 6000
\ |
|
\ 000 I 5000
i
: \\\r\,_,\”/ N
{4000
— l
g g
S
T T T T
7.40 7.35 7.30 7.25
f1 (ppm) k3000
{2000
1000
' - u el i J\ 9
£ :
L -1000
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2. 1.5 1.0 0.5 0.0
1 (ppm
oo 9 o 4 © o
b B S @ 3 mHEEs gl NS
parameter | Valfie LECTI H B3k
Owner pmr \P ‘ ‘ \ / \‘ \P
Instrumenp  drx_5
Solvent CDci3; {45000
Experiment  [ID
Nucleus 13C
{40000
3 N
|/ \. N C - 35000
L
FsCO™ [
3\
130000
{25000
t-20000
{15000
{10000
5000
! |
k) o . N - ‘ Lo
— T . — T —H T T T T
200 00 180 170 160 150 140 130 2 110 100 o 80 70| 0 50 10
f1 (ppm
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F-4 / 1-18: 1-(2-Isocyanoethyl)-3-methoxybenzene

7.30
7.30
7.29
7.28
7.27
7.27
7.26
7.21
7.20
7.19
7.19
6.96
6.96
6.95
6.94
6.93
6.90
6.90
6.88

57
3.62
3.61

T
3.60
3.59
3.03
3.03
3.02
3.02
3.0t
3.01
3.00
3.00

.

g

porometer Value R B98NNAIR22884358588 [
mr T N IRV

Owner

Instrument drx_500
Solvent [eblek) L 6500
Experiment 1D
Nucleus 1H

- 6000
M e O 5500
5000
14500
14000
3500
3000
{2500

12000

1500

1000

500

1.00—
1:00=%
1.02
1.03
EBGE
08.
2.10

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
55 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

,_.
5
o
©
@
©
o
-3
@
o |
o
~
«n
~
o
o
@
o
o

5.0
f1 (ppm)

157.17
155.56
155.51
7725
77.00
76.76
76.74
4,97
4112
41.07
41.02
30.85

Pargmeter Vi
Owner| nm|
Instrument drx_500
Solven fentel - 80000
Experiment 1D
Nucleu 13

ue
{85000

T
12459
— 12035
— 110.09

7
<

{75000

- 70000
P2 - 65000
\l - 60000

{55000

MeO. | L~

N
N

{50000

{45000

1~ 40000

{35000

t-30000

{25000

{-20000

15000

{10000

5000

t--5000

T T
200 190 180 170 60 150| 140 130] 20 110 00 90 180 4 60 0 40 30 20| 10 0
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F-5 / 1-22: 1-(Tert-butyl)-2-isocyanobenzene

eezennkasdanakRdngang 2
Parameter  Value NN NN B30 8 I - I 12000
Owner nmr e
Instrument  drx_500
Solvervn cpci3 L 11000
Experiment 1D
Nucleus 1H
{10000
9000
{8000
{7000
eges RHER RANAAS % RAFERR | 1000
NNNN RERR RRRRRR IS RRRRRR
Y INE 12NN [ I/ AN 6000
| 800
— 44— ————
n 600 5000
K I J
’{ | | {400
’ ' N 14000
J .1 200
| \ | \ I |
- o \J (N \“ Lo 3000
] J d J
E = 3 3 L-200
T T T T T T T
7.50 7.45 7140 7.30 7.25 7.20 7.15 L 2000
f1 (ppm)
1000
A W Lo
SR T
8§88 s
T ? -1000
T T T T T [ T [ — T T T T T T T [T 1 LB T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
9 R RER3S TS a
Paramete: Value 2 £ RESKER N <
g £ i appaia il NN &
Owner nmr N\ N2 - 12000
Instrument | drx_500
Solvent dociz
Experiment| 1D | 11000
Nucleu 13C
{10000
|+
gl 9000
N \
v/ 8000
7000
- 6000
5000
{4000
3000
{2000
il
1000
|
| | B
LI L L T T [ T T T T T[T T
200 9 180 70 160 150 140 130 20 110 100 920 0 70 60 50 @0 D 0 10 0
1 (ppm)
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F-6 / 1-26: 1-Ethyl-2-isocyanobenzen

2.81
2.79
278
276
1.28
1.27
1.25

Parameter Value
Owner nmr M/M
Instrument drx_500
Solvent CDCi3 {4500
Experiment 1D
Nucleus 1H

£
X2
s
~

{4000

NC

3500

3000

{2500

{2000

{1500

{1000

500

»-
1002
207

T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

{23000

Parameter Blue
Owner nm|

— 165.70

— 140.34
129.26
128.75
126.51
126.47
77.00
76.75
25.23
13.63

/
X

{22000

2
@
S

Instrum
Solvent ol 21000
Experim D

Nucleus 31 {20000
{19000

{18000

x4

{17000
i~ 16000

| {15000

<X
ANN

{14000

{13000

{12000

{11000

{10000

9000

18000

{7000

6000

5000

{4000

3000

i {2000

{1000

T T T
200 0| 180 170 16| 50 14 130 120 110

1
1 (Apm)
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F-7: 1-Isocyano-3-methylbenzene

MA-67_F-7.1.fid
MA-67_F-7

PROTON CDCI3 {C:\NMR data\DD} MaryamA 14 =/ g==—"

234

{10000

Parameter Value
Owner nmr
Instrument drx_500 {9000
Solvent ~ CDCI3
Experiment 1D
Nucleus  1H
{8000

N C {7000

16000

15000

{-4000

13000

{2000

1000

=

{--1000

254 =
0.00—=

025

T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5

T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

~
o
o
@
o
o
w
@

5.0
1 (ppm)
MA-67_F-7.2.fid
MA-67_F-7

C13 CDCI3 {C:\NMR {ata\DP} Mary: rnw

63.36
63.32
139.63
126.84
77.25
21.08

76.75

{17000

~130.14

N 120.14

Parameter Valug {16000
Owner r
Instrument (_500

ni

di
Solvent CDCI3 {15000

1

1

Experiment

Nucleus C {14000

{13000
N C {12000
{-11000
| {-10000
{9000
- 8000
{7000
- 6000
5000
{4000
3000
{2000

{1000

T T T T T T
200 190 180 17 16) 150 140 130 120 11

10
f1 (ppm)
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F-8: Ethyl 2-isocyanoacetate

] ARNRELH ARIR
Parameter Value ~ FETF T Al L 6000
Owner nmr B N
Instrument drx_500 [
Solvent CDCI3 L 5500
Experiment 1D
Nucleus 1H [
5000
PN )J\/ NC L 4500
4000
3500
{3000
2500
{2000
1500
1000
500
| L
) l | L o
j«{ F
§S 8
5 E L -500
—— 71 "~ 1~ 1 "~ T~ 1 "~ T ‘T ‘" T ‘* T ‘" T ‘" T [ T *~ T "~ T " T ‘" T ‘" I [ T T T " T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm.
28 qBR R oo 8 b
Paramgter alues 5 S o P B o
=i R i) Qe °
Dwijel nmr ‘ ‘ / \V
nstrumen drx_{500 35000
olvent ICDCJ3)
Experimen 1D
udleus 13C [
30000
LN 0 ﬂ\ ING - 25000
{20000
{15000
{10000
5000
Y o " g 4 iy ]‘ e - 0
U L T T T T 1T [ 7 [T T T T T T T T
2 1190 180 170 16D 150 140 130 120 110 iL00 90 8 4 6 50 4D 3q 2 0
1] (ppm
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F-9 / 1-40: 1-(3-Isocyanopropoxy)butane

Parameter
Owner
Instrument
Solvent
Experiment
Nucleus

Value
nmr
drx_500
CDCI3
1D
1H

O~ NC

—7.26

0.89
0.88
0.87
0.86

Lo
X

2000

1500

1000

500

T
2.4

2.2
f1 (ppm)

87
87
86
86
51
51
51

1.51

1.50

1.50

1.49

1.48

1.48

1.47

134

133

131

§ :

131
1.30
0.89

Lo

0.87
086

F 2300

2200

2100

2000

{1900

{1800

{1700

- 1600

1500

1400

1300

1200

1100

1000

900

- 800

700

- 600

500

- 400

300

{200

{100

4.01-
2:00=

2.0

2.05-T
2.06-J

3.00—x

Param

Owner

Instrumen|
Solvent

Experimer
Nucleus

155.80
155.76
155.71

<

T
55

5.0
f1 (ppm)

4.5

77.26
77.00
76.75

L
N

w |
o

— 7075
o

3.

0

o

38.50

38.40

=
&

— 3149
— 2931

19.10

T
200 190

160

150

T
130

T
120

100
f1 (ppm)

f--100

+-200

{45000

{-40000

{35000

t-30000

{25000

{-20000

{15000

{-10000

5000
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F-10 / I-50: (1s,3r,5R,7S)-3-Isocyanoadamantan-1-ol

Parameter
Owner
Instrument
Solvent
Experiment
Nucleus

Value
nmr
drx_500
CDCI3
1D
1H

NC

OH

229
<L 3%
\-2.28

©
N
IN

1.93
93

1.67

=166

{2000

1000

2.29

2.28
1.98
1.9

1.93

i

1.67
1.66
1.54
1.53

{3400

3200

3000

{2800

2600

{2400

2200

{2000

1800

1600

{1400

1200

L 1000

T

<

T T T

1.9
f1 (ppm)

e

2.00—

R

2.12-—=

111

— T

T
10.0 9.5

Parameter
Qwner
Ihstrumen|
Splvent

perimer
ucleus

Value
nmr
drx_500
CDCI3
D
13C

NC

OH

152.01
151.9
151.94

L

.0
f1 (ppm)

4.5

4.0

77.00

3.5 3.0

68.10
55.97
55.93
55.88

<

— 50.40

~
-
5

_—43.20

~ 4212
— 33.87
—29.92

200

180 170

1150

140

130

—
100
1 (ppm

70

800

600

{200

t-200

{ 150000

- 140000

130000

120000

{ 110000

{- 100000

{90000

{80000

{70000

{60000

50000

{40000

{30000

{20000

10000
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F-11: 1-Isocyano-3-phenoxybenzene

MA-67_F-11.1.fid Y2988 RASNNIRNSS8885333338838k
MA-67_F-11 N OO NN A
PROTON CDCI3 {C:\NMR data\DD} Maryamis= el L 2600
Parameter Value
Owner nmr
Instrument drx_500 L2400
Solvent  CDCI3
Experiment 1D
Nucleus  1H L 2200
HeeR aR NRR{2® 23488 833183 2500
- 2000
N C 2000
" LV
| B (- 1800
- 1500
I 1600
| - 1000
- 1400
1
| I 500 1200
I 1
kM Lo - 1000
Hi—
Ei
T T T T T T 800
745|740 | 735  7.30 695  6.90
| L 600
|
- 400
200
il
- J\F L L M | o
L -200
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 0 6.5 6.0 5.5 5.0 4. 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_F-11.2.fld bl o Helld o db o |- 75000
MA-67_F-1 EE Ha| |4 =2 Rs
C13 CDCI3 {¢:\NMR data\DP} [Marydmh 6 ”‘”‘ ; "‘ ‘\ ‘/"
- 70000
Valde|
Owner nmr
Instrument | drx_b00
Solvent dpciB [ 65000
Experimeft | 1D
Nucleus| 1BC
- 60000
N
N C, - 55000
/L\ I
| N zd ™ - 50000
% N
N \(] N L 45000
- 40000
- 35000
- 30000
- 25000
- 20000
- 15000
- 10000
- 5000
" " | |
i u ro
T U T T T T T T T T T T T T T T T
200 do 180| 170 16 0 14 30 120 1 10 90 B! 7d 60 50 o 30 10 0
1| (pphh)
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F-12: 4-Isocyano-1,2-dimethoxybenzene

MA-67_F-12.1.fid eknngdag 2k 1700y
MA-67_F-12 Rpossdes B
PROTON CDCI3 {C:\NMR data\DD} MaryamA 7 [~ \ L 18000
Parameter Value
Owner nmr 17000
Instrument  drx_500 [
Solvent coci3
Experiment 1D N C L 16000
Nucleus 1H
N L 15000
| L 14000
3 2 |- 9000
O M e - - L 13000
- 8000
OMe | 12000
L 7000
- 11000
L 6000
- 10000
PSS g 2 e
g 33 8 g R L 5000
|1 | {9000
| (4000
_— T L 1000 L 8000
1 3000
’ (7000
| {2000
Lo \ - 500 (- 6000
Vx N \ L 1000
i
- 5000
aE 4 \ L
T
LN\ )
I I J ro - o - 4000
3 3 2 T T T T T T T T
T T T T T 3.93 392 391 390 3.89 3.88 3.87 3.86
7.00 6.95 6.90 6.85 6.80 f1 (ppm) L3000
f1 (ppm)
L 2000
- 1000
L
AL 4 < .
14 4B 1000
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_F-12.2.fid £ = g ] 2¢R ng a9 {14000
MA-67_F-12 ] £g ] 2 || sgg RRe gg
C13 CDCI3 {C:\NMR data\Q} ryam. ‘T \; i “‘ ”\“ bl N “v“
Parameter Value {13000
Owner nmr
Instrument  drx_500
Solvent CDCI3 L 12000
Experiment 1D
Nucleus 13C
- 11000
N C - 10000
{9000
- 8000
OMg
=
OMe - 7000
- 6000
- 5000
- 4000
- 3000
2000
- 1000
L ™ !
wmmmme i PR RRPPR SRR W O a1 NS st avams oo
T T T T T T T T T T T T T T T T T T T
200 190 180 7 160 50 140 13 120 11 100 0 80 70 60 50 l40 30 20 10 0
flL (ppn))
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1-Fluoro-2-(isocyanomethyl)benzene
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G-2 / I-10: 1-(Isocyanomethyl)-2,4-dimethoxybenzene

50
50
46
a6
4
3

2
R
IN

6.
6.
6.
6.
6.
4
3
3

Parameter Value
Owner nmr
Instrument drx_500
Solvent CcDCi3
Experiment 1D - 7000
Nucleus 1H

{

7500

6500

OMe 6000
NC J J L 5500

M e O 5000
{4500
{4000
3500
3000
{2500
{2000
{1500

1000

500

1,00~
1.00%

{--500

54
o
o |
@
o |
o
o |
@
o |
o
~
n
~
o
o |
@

6.0 55 .5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0
f1 (ppm:

156.09

/TS50

40.67
062
40.56

{19000

TS50
128.65
— 104.07

N\ 7675
<

Owner pmr \
Instrumen
Solvent £DCi3 {18000
Experimer

Nucleus 13C {17000

,,
T
2

1
'

5

{16000

{15000

=

€ L 14000

13000

112000

\_/ 2
AN

{11000

{10000

9000

- 8000

7000

6000

5000

14000

3000

2000

1000

{--1000

T T T
200 0 18 170 160 150 140 30 120 110 . 10 90 180 70 6| 50 40 30| 0 10 0
1|(pAM!
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G-3: 1-(Isocyanomethyl)-2-methoxybenzene

IFTIRBITNNREYRREE 3
Parameter Value NENNNRNRNNNNNNG 666 «
Owner nmr W/ = 4500
Instrument drx_500
Solvent CDCI3
Experiment 10
Nucleus 1H {4000
OMe | 00
- 3000
II3eRARANY 8 38 8888 3000
SERRRRRRIR X NIN S6s63
N SNVE | / NV 2500
|
e 1 - 2000
- 2000
- 1000
| [ |
\ ! L‘ L 1500
v 0
o = T
S o 8 ‘ g
T T T T T T T T
7.5 7.4 7.3 7.2 7.1 0 6. 6.8 - 1000
f1 (ppm)
- 500
A ,
Il , L,rJ M Ll
I B g )
8% g3 @ 5
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7p0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_G-3.2]fid ki g o N
MA-67_G-3 QBN ) N N L ;g
C13 CDCI3 {G\NMR data\DD} [MaryamA 11 3’” ‘\'; ‘ \“‘ N I 12000
Valu
Owner nmr
Instrumer drx_500 L 11000
Solvent CDCI3
Experimer 1D
Nucleus 13C
- 10000
- 9000
OMe
L - 8000
NN
N
| N N C
L - 7000
A
™~
- 6000
- 5000
- 4000
- 3000
- 2000
- 1000
| |
i |
T T T T T T T T T T T T T T T T T
200 1 180 7D 16 150 14 1 120 1 100 0 80 7q e 30 R0 10
f1 (ppm)
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G-4 / 1-19: (2-Isocyanoethane-1,1-diyl)dibenzene

1900

11800

1700

1600

1500

- 1400

{1300

{1200

1100

1000

900

- 800

700

600

500

{400

300

200

100

{--100

{--200

2v2ak%RARR SEsE 88
Parameter Value NENRRERRRRR FEdY 99
owner nmr TS SNV
Instrument  drx_500
Solvent cpci3
Experiment 1D
Nucleus 1H
\ o
y
'’ T T
8 8 g
o 3 <
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7. 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm.
& 8 ARERA Bran
Parameter| alue 5 a §RERR Boun
Owner nnr | N |
Instrument dry 500
Solvent e ok}
Experiment 1D|
Nucleus 13
N ~
v
|
| |
T T T T T T T T T T T T T T T T T T
200 190 1B 170 160 15 140 13 120 110 ¢ 100 po 0| 70 6[ 50 140 30 20 10 0
1 (ppm

1~ 85000

1~ 80000

{75000

{70000

{65000

- 60000

{55000

- 50000

{45000

{-40000

{35000

{-30000

{25000

{20000

{15000

{-10000

5000
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G-5: 2-Isocyano-1-methyl-3-nitrobenzene

MA-67_G-5.1.fid
MA-67_G-5

PROTON CDCI3 {C:\NMI

Parameter
Owner
Instrument
Solvent
Experiment
Nucleus

NC

Val
nmr
drx_50|
CDCI3
1D
1H

N(

8.22

e

8.22

data\DD} Maryai

P

8.17

S

<X 7.49
—7.26

3

—7.51
—7.49

8.3

1,00~

8.0

7.8
1 (ppm)

{1500

i~ 1000

500

18T o

2.56

- 8500

18000

{7500

{7000

- 6500

- 6000

- 5500

5000

{4500

{4000

3500

3000

2500

i-2000

1500

- 1000

500

t--500

T
10.0 9.

MA-67_G-5.2{fid
MA-67_G-5
C13 CDCI3 {gH\NI

Owner
Instrument
Solvent
Experiment
Nucleus

e W -]
=4
o
&

5

3
5

a\DD

=
(@)

216917

~
in
~
°

— 146.18
— 14239

— 13141
126.99
126.89

<

126.79

T
5.5

5.0
f1 (ppm)

>
°

77.00
76.75

X

{-44000

{42000

{-40000

{-38000

I~ 36000

I-34000

32000

t-30000

{28000

- 26000

{-24000

{22000

{-20000

1~ 18000

- 16000

{14000

{12000

I~ 10000

18000

- 6000

14000

{2000

T
200 19

T
150 140

T
130

10§
i1 (ppm)
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G-6 / 1-27: 1-Chloro-4-isocyanobenzene

Parameter Value {3000
Owner nmr %W
Instrument  drx_500
Solvent CDCI3 12800
Experiment 1D
Nucleus 1H
2600
2400

N C 2200

{2000

{1800

Cl I 1600

88 5588 9 [~ 1400
REOORRIYOR
{3000
1200
—

- 2000 L 1000
f
\ \ [1 - 1000 800
\ \/ \\J\T_,‘
\J ro 600

T T T T 400
7.45 7.40 7.35 7.30 7.25 7.20
f1 (ppm)
{200
. Mi[ N o
J {--200
g
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
1 A YHBER < dle
e lue o ANKEIR < dle
£ o SERSR R
Owner nmr \
Instrumént | dr{_500 L 50000
Solvent coeB
Experimjent | 1D|
Nucleug 13
{-45000
NC
U
{-40000
L
I% {35000
Iy
.JI
{30000
{25000
{-20000
{15000
{10000
{5000
s Lo
T T T T T T T T T T T T T T T
200 90 80 170 a 15p 1 120 111 100 90 80 70 60 50 0 30 20 10 0
1l (ppm|
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G-7 / 1-29: 2-Isocyano-4-methoxy-1-methylbenzene

RREER L g 3 5000
Parameter Value "R Ss - N r
Owner nmr ~ \, \W
Instrument drx_500
Solvent eek}
Experiment 1D {4500
Nucleus 1H
{4000
3500
3000
MeO
{2500
{2000
1500
1000
|
[
500
- - i i J i 0
4! J )
g = =
B @ kS
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3. 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm
IS 8RN3R 2 @ glo IS
1 N S dgis v sl a
5} 2 s = RR[R 5
{35000
t-30000
M
ﬂ § {25000
1
MeO” |
{-20000
15000
{10000
5000
|
L L B L o B B N A N N R U T L A L I T T I T L L T T
200 190 18 1 160 50 40 13 120 10 ¢ 100 90 80 60 50 40 30 10 0
1 (ppm
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G-8: Ethyl 2-isocyano-2-methylpropanoate

8 g 8
Parameter Value "‘ -
Owner nmr
Instrument  drx_500
Solvent CDCI3
Experiment 1D
Nucleus 1H
MeO
|
. ) |
; y
= s
T T T T — T T T T T T T T T T T T
10.0 9.5 9.0 8.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)
I N 281 ey e 3
Parameter Value 8 GREG NSt Bdio o N
& Lo RR Y 329 3 I
Owper nmr ‘ \V \1/
Instrument drx_500
Solyent CDCI3
Experiment 1D
Nugleus 13C
/ﬂ\ NC
MeO 7<
il
|
T T T T -
2po 190 180 170 140 13 20 110 100 0 80
1 (ppm)

- 1uuuu

9000

{8000

{7000

{6000

{5000

{4000

3000

{2000

1000

55000

50000

{45000

{40000

35000

30000

{25000

{20000

t 15000

{10000

{5000

+-5000
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G-9 / 1-41: 1-(2-Isocyanoethyl)cyclohex-1-ene

Brlnleininirink-A-J) IO

7.26
5.50
49
5.49
341
F3.41
[ 3.40
3.0
|- 3.39
38

53

52

51

51

27

25

[ 224
99

99

98

98

97

97

97

%

%6

95

[ 180
88

88

87

87

86

86

61
1.61
60

60

59

Parameter Value
Owner nmr - o
Instrument drx_500 L 2200
Solvent CDCI3
Experiment 1D {2100
Nucleus 1H

t 2000
L 1900
L 1800
L1700
NC F 1600
L 1500
t 1400
L 1300
k1200
L1100
t 1000
- 900
|-800
k- 700
|- 600
- 500
400
300

{200

] e -

T T TOTT T -0
~ N RN L 200

T T T T T T T T T T T T T T T T

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10

T T T T
10.0 9.5 9.0 8.5

o |
o
~
o
N
)
o
@
o
o

5.0
f1 (ppm)

155.53
15548
2242
2187

Pararpeter Valug L 75000
Owner nmr
Instrument  drx_5(
Solvent| CDCI3| {70000
Experiment 1D
Nucleus 13C

— 13223
— 124550
—27.57

L 7.0
<z
N
—
e

{65000
{60000
55000
|
| N MmN {50000
{- 45000
{40000
35000
t-30000
{25000
{-20000
{15000
{10000

5000

t--5000

T T T
200 190 18 70 160 150 140 30 20 11 100 90 80 70 pO S 40 30 0 10 0
fL (ppm)
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G-10: Methyl 2-isocyano-3-phenylpropanoate

$588850054R35838888R G88%%2% 23hER%RgTREnNA
Parameter value .L.LNLNL.\LNLNL.\LNGT:T:T:::EE FTYTTTTT mmBeEmemmmenmnn |
owner - T VSN e
Instrument  drx_500 {5000
Solvent CDCI3
Experiment 1D [
Nucleus 1H L 4500
{4000
3500
OMe ,
NC 3000
{2500
2000
1500
1000
500
i
R P N s 1L,
8 g 4| Iy I
b/ S S ]
N B - prpe) L -500
—— 1 T T T T r -~ 1~ T " 1 1 T " T 1 T T " T T T " T "~ T T T " T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
> g 3 qR9 qaf B o k
Parameter Valug g 5 8K N - 3 F
9 s o N3 b
Dwner| nmr ‘ ‘ ‘ V ‘ ‘ ‘
nstrumept] drx_500 90000
olven CDCI3
Experimen 1D t
ucleus 13C
80000
{70000
| r ON e {60000
\5/ NC r
50000
{40000
{30000
{20000
10000
|
! . | Lo
¥ s u y
— T T Tt
20 9 180 171 160 150 140 130 120 110 10 90 8 70 50 Aq 30 20 0 0
f1 (ppm)
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G-11: 1-Isocyano-4-(trifluoromethyl)benzene

MA-67_G-11.1.fid se9ds L 14000
MA-67_G-11 NG Y
PROTON CDCI3 {C:\NMR data\DD} MaryamA 21 N
Parameter Value L 13000
Owner nmr
Instrument drx_500
Solvent  CDCI3 - 12000
Experiment1D
Nucleus  1H
(11000
10000
(9000
O g9 | g
3 N KRB
\ ay 5000
(3000
— L 7000
C F 3 ! (2000
;\ (6000
|
I
) \ / - 1000 5000
v \ 4000
f———1Vo0
1 J (3000
T T T T T T T T T T T T T T T T T
| 7.50 7.48 7.46 7.44 7.42 7.40 7.38 7.36 7.34 7.32 7.30 7.28 7.26| 7.24 7.22 7.20 7.18| 7.16
1 (ppm) (2000
L 1000
R ] Y| PO B I L . .
N -1000
T T T T T T T T T T T T T T m T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 5 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_G-11.2}fid 3 b} gealeblandab o - 21000
MA-67_G- g £g ZEARISSAYE SIS
C13 CDCI3[{C:\NMR dgtalDD} Maryafpp 21 [ RN iy 3 20000
vald M SN WA
Owner mr L 19000
Instrumen rx_50|
Solvent DCI3 L 18000
Experiment |1D
Nucleus 3C L 17000
- 16000
N C 15000
l 14000
1
| N {13000
L 12000
N
I - 11000
- F3 {10000
(9000
- 8000
7000
- 6000
{5000
- 4000
3000
2000
- 1000
WWM ‘mﬂmmwmmmﬂmmw o
- -1000
- -2000
T T T T T T T T U T T T T T T T T T
200 1po BO 170 16 5 140 130 120 110 100 90 80| 70 60 50 40 30 20 10 0
f1 (ppm:
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G-12: 2-Fluoro-4-isocyano-1-methylbenzene

MA-67_G-12.1.fid eg=gdy 2’ L 8500
MA-67_G-12 ININENNIN aq
PROTON CDCI3 {C:\NMR data\DD} MaryamA 23 =53 \%
Parameter Value {8000
Owner nmr
Instrument  drx_500 L 7500
Solvent CDCI3
Experiment 1D
Nucleus 1H [~ 7000
NC I 6500
{6000
22 82 g5 33 | 1aoo o500
{1200 5000
[ Looo - 4500
{-800
{4000
- 600
3500
{-400
{3000
{200
s 2500
{--200 {2000
g
T 1500
20| 7.12
, f1 (ppm)
1000
500
J‘N P =0
- -500
{a 3
T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 5.0 4.5 4.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MA-67_G-12.2.fid 2343 29935 3 ? on o L 6000
MA-67_G-12 338 SHERR | g RR ER
C13 CDCI3 {C:\NMR|data\DD Maryam§ §3'\ "v" —\HV— “‘ 7 N —\/H
Parameter Value 5500
Owner nmr
Instrument drx_500
Solvent gpci3
Experiment 1p {5000
Nucleus 1BC
{4500
J\l\c {4000
| 3500
1: .
3
2500
{2000
{1500
{1000
500
| | !
-0
T T T T T T T T T T T T
200 190 180 170 140 11 100 90 80 0 5 0 B0 20 10 0
1 (ppm)
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H-1 / 1-6: 1-Chloro-4-(isocyanomethyl)benzene

Parameter
Owner
Instrument
Solvent
Experiment
Nucleus

Cl

Value
nmr
drx_500
CDCI3
1D
1H

7.52

7.26
7.23
7.22
7.22

X720

Z

3000

2500

12000

{1500

{1000

500

+-500

7.4 7.3
f1 (ppm)

78

4.59

{7000

6500

6000

5500

5000

{4500

{4000

3500

3000

2500

2000

1500

1000

500

2.00T

—-500

T
10.0 9.5

Ownel
Instrument

Solvent

Experiment

Nucleus

x |50f

falue

158.19
158.11

—122.32

T T
5.5 5.0
f1 (ppm)

77.01

44.93
38T

200 190

0

|- 18000

{17000

{16000

{15000

{- 14000

{13000

{12000

{-11000

{10000

{9000

18000

{7000

16000

15000

{4000

3000

12000

{1000

t--1000
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H-2 / 1-49: (3s,5s,7s)-1-Isocyanoadamantane

Parameter Value iNNNA - 3000

o
S
~
Owner nmr ‘
Instrument  drx_500 {2800
Solvent CDCI3
Experiment 1D

Nucleus 1H

{2600
{2400
N C {2200
{2000
1800
1600

{1400

2.09
2.01
2.01

{2000
1200

{1000
1000

\ 800

)71—1 T L {600

T T T T T T T T L 400

200

L B B L T T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
4 |H i
Parpmeter Valug W g {- 210000

Owngr mr ‘ r
x_50p - 200000

DCI3 [

5.0
f1 (ppm|

151.56
151.52
1514
77.26
77.00
54.16
54,07
a4

Y
54T

Instryment
Solvent
Expefliment
Nucleus

190000

180000

170000

{ 160000
150000
g

NC »
- 140000

130000

{ 120000

{ 110000

100000

90000

{80000

= -]

15752
151.48

600D

"\ 15156
T

54.16
——54.12
_—~54.07
T
S
a
S

H 5000

04
H 30¢ H {70000

r 1000 r
\ H 2000 L {60000

—
=
—T
N
=]
——
—
[}

U 10d4b I 50000

{40000

{30000

151.6 ||1B1.5(| 151.4 ppn)
f:

1 m [
Fen) (20000

10000

] ‘ [o

200 190 180 170 160 b0 40 130 12p 110 100 90 80 ra 6) 50 40 30 2 1D 0
f1 (ppm)
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H-3 / 1-13: 1-(isocyanomethyl)-2-methylbenzene

4.58
234

Parameter Value 8500
Owner nmr
Instrument  drx_500
Solvent cbci3
Experiment 1D
Nucleus 1H 7500

- 8000

{7000
6500
6000
NC
5500

5000

{4500

14000

3500

3000

2500

{2000

{1500

1000

500

+--500

335-x

100~

210~
=

2197

T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7. 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

«n
™
o
o
@

5.0
f1 (ppm:

157.50
157.46
157.42
130.40
176
77.25
77.00
76.75
43.94
SED
18.62

Parameter allie
Owner nmr
Instrument  drx_§D0O
Solvent cncl
Experiment 1D {26000

Nucleus 13C

- 28000

— 13536
130.45

L

— 128.58

<
e
<

I-24000

{22000

{-20000

{18000

16000

14000

{12000

{10000

- 8000

6000

{4000

{2000

)
=)
o

200 190 80 170| 16 5 14 130 20 110 100 9 80 70 6D 0 40 30
1 (pp
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H-4 / 1-20: 1-(2-Isocyanoethyl)-4-methoxybenzene

Q "w Ry 8500

8000

Parameter Value
Owner nmr
Instrument  drx_500
Solvent cbci3
Experiment 1D
Nucleus 1H L 7500

Z-719

717

_-692
<690

726

{7000

Meo 6500

6000
N C 5500
5000
{4500
{4000
3500
3000
2500

{2000

1500

1000

500

+--500

2.00—= —;,i
(=
—
>

2.00-x
3181
2081
2.09-T

T T T T T
.5 6.0 55

o
ES
&
ES
°
w
@
w
o
~
@
~
o
-
@
o
o
@
o
o

T
10.0 9.5 9.0 8.5 8.0 7.5 7.0

T56.18
156.14

{50000

8
76.74
55.06
43.10
43.05
4299

Parameter alue| Bl
Owner| nry
Instrument  drk| 500
Solven| cogI3
Experiment 1D {-45000
Nucleus 13

- 129.54
~ 128.54

{40000

MeO

)

f

4
)
o

{35000

{30000

25000

{20000

15000

{10000

5000

T T T T
200 190 180 1 0 5 130 121 110

=

30

f1 (p

$120



5500

5000

{4500

{4000

3500

3000

2500

{2000

1500

1000

500

{13000

{12000

{11000

{10000

19000

18000

{7000

{6000

15000

{4000

13000

{2000

1000

H-5 / 1-23: 1-Fluoro-4-isocyanobenzene
neeuegesyygyy
R IRERRIEE]
Parameter Value R RN
ey
Owner nmr \*\W
Instrument drx_500
Solvent cpci3
Experiment 1D
Nucleus 1H
5898 g sapafiesls
N ~ ~ NI NININEEN N 12000
7 4
4 | L 1500
[ |
| | {\ |
{\[ \ - 1000
| vl - 500
’_/—J \h__g ; Lo
I
S
T T T T T T T T T T T T T T T
7.40 .35 7.30 7.25 7.20 7.15 7.10 7.0
f1 (ppm)
1
g 8
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5] 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
fd REYYY BIKRB8L &% wg
Eisdg BE RN 2% R
y Beesy SR RSS on RR
C13 CDCI3 [(C: DD} Man Q}}/ \‘/ v \‘
Paramefer |Valug|
Owner mr
Instrumgnt drx_5p
Solvent DCI3
Experimgnt 1D
Nucleus 3C
\JCI
" " j N ) i L Ll il
‘ . it y A U L Ll R i il il
U L T T NN AL L L T T T T T T L L T
200 90 80 171 16 150] 4 131 120 110 ¢ 1q 0 80 70 6 50 4 30 20 10 0
(pm)
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H-6: 2-Chloro-4-fluoro-1-isocyanobenzene

{8000
Parameter Value
Owner nmr [
Instrument  drx_500
Solvent CDCI3
Experiment 1D - 7000
Nucleus 1H
NC t 6000

Cl

=S ?/ 2000 [ 3000

7.26
7.24
7.24
>
7.05
7.04
7.03
7.03
7.03
7.02
7.01

TN 722

# 7.43
A

L1500
B | - 4000

1000

500 {3000

-500

»—;——« - »—I—« L 2000
8 g

7.5 7.4 7.3 7.2 7.1 7.0

{1000

100/ L

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 5.0 4.5 4.0 5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

©
o
~N
[
~
o
o
«n
o
o
«
«

MA-67_H-b|2/d
MA-67_H
C13 CDCI3 {C:\NMR data\DD} Mai

13236
132.27

<

014
77.00
76.75

77.25

19000

S

]

>

W
—162.87
— 160.84

£
X

glue
{18000
Owner nmi
Instrument || drx| 500
Solvent CDCIB {17000
Experimgnt| | 1D

Nucleus 13¢ 16000

{15000

NC F 14000
N C - 13000
N

| 12000

/

{-11000

TT—=\

{10000

{9000

18000

{7000

6000

5000

{4000

{3000

{2000

{1000

{--1000

T T
200 {tloo 18 70| 160 150 14 1B0 120 110 0 po 80 70 60 0 0 B0 2 10 0
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H-7: 2-Fluoro-1-isocyano-4-methylbenzene

MA-67_H-7.10.fid eganysas 2
MA-67_H-7 RRRERRRR N {6500
PROTON CDCI3 {C:\NMR data\DD} MafyamA 11 =
Parameter Value
Owner nmr - 6000
Instrument drx_500
Solvent CDCI3
Experiment 1D 5500
Nucleus 1H
L 5000
F (- 4500
- 4000
CH g 2= 5 |8 B 8 L 1500 [~ 3500
3 R
S Py | L 3000
T — ] {1000
| |
[ /\ h NN
f \ I | 2500
i / \ / \ 500
[\ \ J \\ V_J \ v 2000
AV N
J/ \ U N lo
4 ! d
2 3 2 L1500
U T T T T T
7.2 7.15 7.10 7.05 7. 6.95
f1 (ppm)
(1000
500
| ) g
A AN i
248 !
T T T T T T T T T U T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MA-67_H-7.11fid Ipe 2358 E8B| 9= g0 58
MA-67_H-7 IEa AANNI IR AN 22 e ey - 15000
C13 CDCI3[{C3\NMR data\[)D} aryamA'} \“\ 1) ‘q ”@; 1 ; “‘/“ ”v”
Value - 14000
Owner nmr
Instrument drx_500
Solvent] cpei3 - 13000
Experiment 1D
Nucleu 13C
12000
11000
NC
~
L 10000
N_F
N
| 9000
L
w5
r - 8000
H
OH3
- 7000
- 6000
5000
4000
3000
|
| 2000
1000
‘ tl Lo
|- -1000
T T T T T T T T T U T T U T T T T T T
200 90 180 170 16 150 40 30 12 1t 1 90 8 7o B0j 50 40 3 2 10 0
f1 (pAm)
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H-8 / 1-59: 4-(2-Isocyanoethyl)morpholine

g 238852292255 908888P338992%%
Parameter Value ~ MemEmmEmmemmeaNNNNNNANNNN NN
e L L
Owner nmr ‘ W W
Instrument drx_500
Solvent CDCI3 3500
Experiment 1D
Nucleus 1H [
- 3000
I 2500
- 2000
L 1500
- 1000
- 500
‘ L
J H (1o
N N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2l5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Résg 888 B 2 s 388
Parameter Value BY8 NN < S | gaa { 260000
Bt RRE g g aad
Owner nmr \V ‘ \V L
Instrument drx_500
Solvent coai3 [ 240000
Experiment 1D L
Nucleus 13C L 220000
(\ N N NC 200000
(e} - 180000
I 160000
N o8 oz L - 140000
a 8 8
- 30doo r
SEs [~ 10000 | | I 120000
0N - 8000 - 20000 [
| - 100000
- 6000 [ |
|- 10doo
| 2000 J (- 80000
J \ 2000 v [ 60000
- -0 392 391 39.0 [
f1 (ppm) - 40000
T T 7T
156.7] 156.6 1565 L
1 (ppm)
[ - 20000
J 9
|- -20000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 0 80 70 60 50 40 30 20 10 0
1 (ppm)
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H-9 / 1-42: Ethyl(2-isocyanoethyl)sulfane

2 |- 2600
Parameter Value N
Owner nmr
Instrument  drx_500 L 2400
Solvent [eblek}
Experiment 1D
Nucleus 1H
12200
\/ S \/\ NC - 2000
1800
1600
i 1400
1200
1000
800
600
{400
k200
| | o
I iy I
a a @ k- -200
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 5 1.0 0.5 0.0
f1 (ppm)
MA-70-1-42 [2.fi héy bbwowo oo P w» [
MA-70-1-42 BES NRe 3Hz E s
C13 CDCI3 {C: data\DD} Maryam, N \“;/“ 1" T ”‘ N
Paramete Value {12000
Owner i~
Instrument|| |drx_500
Solvent DCI3 {11000
Experiment| D
Nucleus| 3C
{10000
< {9000
\/ i \,/ ™~ NQ
—
- 8000
{7000
6000
{5000
14000
3000
12000
1000
o
T T T T T T T T T T T T T T T
200 19 180 170 0 150 140 30 120 114 100 0 BO 70 60 50 40 30 20 10
f1 (ppm;
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H-12: 1-Isocyano-2-(trifluoromethyl)benzene

MA-67_H-12.1.fid IRANGYEERARARANS
MA-67_H-12 RRRNNRNRRNRRRRNNR
PROTON CDCI3 {C:\NMR data\DI al ‘ {6500
Parameter Value
Owner nmr
Instrument  drx_500 {6000
Solvent CcDCI3
Experiment 1D
Nucleus 1H 5500

N C 5000

CFs kY VAVANERK | APk

! 1000

J/ ,// /[\/ {4000

3500

[
L

(. F 2500
o
—
I B! 1 2000
g 3 B
T T T T T I T
7.80 7.75 7.70 7.65 7.60 7154 7.50
f1 (ppm) {1500
|
L 1000
k- 500
l } N I )
I
EER [0
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 B 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
MA-67_H-12.2.ffd 2 bsgznnalzns B F 12000
MA-67_H-12 & EEEEEEL B i3 I
C13 CDCI3 {C:\NMR data\DD} rﬂar amA 36 el il N B
YT ~
L 11000
Parameter Value
Owner mr
Instrument| @irx_$00
Solvent €DCIB - 10000
Experiment| 1D
Nucleus 3C
t 9000
~ 8000
L -CF3
| _ - 7000
- 6000
- 5000
- 4000
- 3000
- 2000
- 1000
Lo
T T T T T T T T T T T T T T T T T T
200 190 180 17 160 150 140 130 20 110 100 %0 80 70 60 9 40 30 20 10 0
f1 (gpm)
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I-51: 2-Isocyanobenzaldehyde

g 8835558588558
Parameter Value S INRNNRRNNNNNNRN r
Owner nmr \ TSN ="
- 5000
Instrument  drx_500
Solvent CDCI3 L
Experiment 1D
Nucleus 1H {4500
O
{4000
H I
NC 3500
szobigs  akngs | »
NN ~ ~
NS =
3000
— t-500 [
{2500
f ‘ )L 2000
Y [ 1500
g 4 I
T T T - F‘T
8.1 8.0 7.9 7.8 7.7| 7.5 - 1000
L f1 (ppm)
500
RN W 11 ‘JF TN SR I
g 43
- - I -500
—TT T —— T e e A e e B R I B e S R e
120 11.5 11.0 10.5 95 9.0 85 7.5 65 60 55 50 45 40 35/ (30 25 20 15 1.0 05
f1 (ppm)
8 B EEETE skl I
5 MEEISN B
aramete altie R AR ] NS | 55000
Owrjer nnj ‘ ‘ /
Ingtrument| | drx| 500 L
Sajvent coci3
Experiment| | 10} - 50000
Nicleus 1@[
L )J - 45000
| H
\/
NC L 40000
35000
30000
{25000
(- 20000
I 15000
10000
5000
e Lbd " " Lo
¢
T T T T T T T T T T T T T T i T T T T T T T T T T T T
P10 D 1190 180 16 15Q 140 120 o 100 DO 8¢ 70 60 50 A0 0 0 0 -10
1 (ppm)
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I1-52: Methyl 2-isocyano-4-methylpentanoate

] ARNEBRR2822880280083083383KRBBLERIAS
Parameter Value N SR D L ririr i irir i b e ke A A ririe b irir b B
SN L
Owner nmr S SS b ~—
Instrument  drx_500 {4000
Solvent CDCI3
Experiment 1D
Nucleus 1H
3500
MeO / - 3000
NC
{2500
{2000
1500
{1000
500
N Y DS W PO
U T " I
g 3 %9 S8
a “ S &
L e e O
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
o b
o 4 58 S8R 2 223
argmeter Value s A x|l PR - $ag
S 4 N BR5R < SRR L
Oyne e Lo N ‘Y
Instrument | drx_%00 L 40000
Salvent DCI3
Experiment | 1D
Nucleus 13C [
{35000
30000
I‘eO\n NG
25000
20000
15000
{10000
5000
" \ 0
— T 1T N B e B o o e o B B e B Lo s L B B
210 200 190 180 170 160 150 14 120 110 100 9 18 70 60 5 40 30 20 1 0 -10
f1{(ppm)
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1-53: 2-(4-Isocyanophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane

ZEIRRARIIILANKE 5
Parameter Value STERRSSRSSSSSS - F
i - NN
Owner nmr Ne=—"
Instrument  drx_500
Solvent CDCI3 L 25000
Experiment 1D
Nucleus 1H
NC
j {20000
o I/
~
B
(') L
15000
B8 §R LRINPR LGSR
IS NN NRNNREN RN
| [ F
— o
! 500
10000
T T T " T " T " T " T
{5000
7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50
1 (ppm)
|
Y J o
LY [}
8 83 o
ST o
—rT 1 T T T (1 - T -~ T T " T " T " T " T ‘" 1 "~ T [~ T " T " T T T T
10.0 9.5 9.0 8.5 8/0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5] 3.0 2.5 2.0 .5 1.0 0.5 0.0
f1 (ppm) r
] Ailaeass e gsm
Parameter ~ Value 3 ARRRIRAS $ RRg
Owner nmr \\V ‘ \V [- 450000
Instrument drx_500
Solvent CDCI3 [
Experiment 1D
Nucleus 13C - 400000
NC - 350000
O«
B
300000
o}
250000
200000
150000
- 100000
50000
“ L
A‘ l 1 - 0
T T+ T T * T * T * T [T ~ T *~ T *~ T *~ T T~ T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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1-54: 1-(2-Isocyanophenyl)ethan-1-one

RRERRRHRABAARIIRLIITLRY N - 10000
Parameter  Vallg{TTTT N NN S OA00TTTTY o
Owner nmr o L
Instrument drx_500
Solvent CDCI3 {9000
Experiment 1D
Nucleus 1H r
{8000
O 7000
CH3 [
NC {6000
5000
4000
3000
{2000
1000
AJ\LAA L ek | 9
11 ! »
gy «
—— 1 1+~ T "~ 1 - T -~ [r "~ T °~ 1 ° T ‘" T ‘" T "~ T ‘" T ‘" T [~ T " T " T " T " T " T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
3 2 2 ol |- 50000
3 = Haae ABR R
g REe 3
Parameter Valu
Owner nmr {45000
Instrument drx_500
Solvent qnCi3 [
Experiment 1D L 40000
Nucleus 13C
35000
J(J)\ 30000
GH o) [
25000
NC
{20000
{15000
10000
5000
|
Y " , " W; L | SR s 4 TR PR P )
T 1 " Gl I IR ¥ ¥
L e | N 1 L L O | B LI | R A | L 1 L B L B A B B
21 200 19i 180 170 14 130 4Q 13F 120 110 100 10] 80 7P 60 50 40| 30 20 1Q 0
f1 (ppm)
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I-55: 2-(2-Isocyanoethyl)thiophene

oNmooRnNTY monnsyodaandliogaoo
KRRRREREE CooovodoONNNNNNS
Parameter  Value NRRNRNG GG O RS RE R PRt [ RS ph i ph s
e )
Owner nmr W W #/ M
Instrument drx_500
Solvent CDCI3
Experiment 1D
Nucleus 1H
S NC
|
l (A IO N | . | . L
1y I
8 83 g
- - N
L B B A | T T T T T T T T T T T [T L T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
g5g 3 g3 kgw 3 8
arameter alue G543 2 RI§S St B 2
Loy a Ny INES R ]
ppner | e WV I/ N2 4/
nstrument  drx_50!
5alvent CDCI3
periment 10
ucleus 13C
NC
N .
™ '
T T T T T [T L L L N O L L e L N L B L T
20 190 180 170 160 150 140 130| 0 11 100 0 70 60 50 40| 30 20 flo 0
1 (ppm)

{5500

{5000

{4500

{4000

3500

{3000

2500

{2000

1500

{1000

500

~-500

130000

120000

f- 110000

{- 100000

90000

{80000

70000

{60000

50000

{40000

30000

{20000

10000
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1-56: 1-Chloro-3-(isocyanomethyl)benzene

464
463
463

<

Parameter Value I
Owner nmr NJ W
Instrument  drx_500
Solvent cDCi3
Experiment 1D
Nucleus 1H

- 6500
I~ 6000
5500

- 5000

Cl NC

{-4500
{-4000
3500
{3000
2500
{2000
1500
{1000

500

--500

o=
1.00-=
224-=

4.5
1 (ppm)
{25000
alue

158.61
158.57
158.53

i
™\ 134.10

77.25
77.00
76.75
44.92
7486

44.97

—126.77

Owner {-24000
Instrumep!
Solvent
Experimgnt

Nucleus

<
£

x| 500
3 23000

{-22000

-]

{-21000
{-20000
{19000
{-18000

| N NG I 17000

L - 16000

{-15000

{14000

{13000

{12000

11000

{10000

{9000

{8000

{7000

- 6000

5000

{4000

{3000

{2000

1000

T T T T T T T T T T T T T T T T T T
200 50 180 170 160 15 1*0 1 0 10 10 90 80 70 %U 0 40 30 20 10 0
fHi(pp)
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I-57: N,N-Diethyl-3-isocyanopropan-1-amine

& 293 QYRR TLLYTLARRRRRERE 885 - 4500
Parameter  Value ~ MEmEmEmENNNNNNNN S DS d A S 6o
ovmer - ‘ B N e Y Wy |
Instrument drx_500
Solvent cDClI3 (4000
Experiment 1D
Nucleus 1H r
3500
3000
2500
{2000
1500
1000
500
: - — ¥ i .AA.) s 0
T --500
: P
~ I ~ s
e e T T T T T T " T " T " T " T " T T T
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1-60: 4-Isocyano-1-methylpiperidine
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I1-61: 1-Benzyl-4-isocyanopiperidine
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1-62: 3-Isocyano-N,N,2,2-tetramethylpropan-1-amine
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1-63: N,N-Diethyl-4-isocyanoaniline
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1-64: 3-(Isocyanomethyl)pyridine
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1-66: 2-Chloro-3-isocyanopyridine
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I1-67: 5-Isocyano-2-methylpyridine
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1-68: 2-Isocyanopyrimidine
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1-69: 2-Isocyanopyridine
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3-(2-Isocyanoethyl)-1H-indole
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I1-74: 2-(2-Isocyanoethyl)pyridine
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UT-1: N-(4-Methoxyphenethyl)-3-methyl-1-(1-(pyrimidin-2-yl)-1H-tetrazol-5-yl)butan-1-amine.
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U-1: 2-(N-(4-Methoxyphenethyl)acetamido)-4-methyl-N-(pyrimidin-2-yl)pentanamide.
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Comparisons of various parameters for literature reported synthesis of phenylethyl
isocyanide with the current method:

Here we compare different parameters of literature reported procedures for the synthesis of
phenylethylisocyanide using POCl;.27- 7477 However, not all procedures were reported on a 100
mmol scale: 1. Porcal-2014: 30 mmol; 2. Pirali-2009: 70 mmol; 3. Andeana-2018: 70 mmol; 4.
Domling-2009: 100 mmol; 5. Goldeman-2015: 150 mmol; 6. our method: 100 mmol. Clearly
the differences to 100 mmol are not large and are therefore comparable. Thus, we calculate
these values for solvents amount from literature by scaling them to 100 mmol scale. Moreover,
we count the number of operations, reaction time, reaction workup time amount of
dichloromethane used, aqueous waste generated during the reaction until isolating the pure
product in the all procedures summarized in the Table S1. For comparison, we consider the

factor of 100 mmol scale to summarized following table as reported in the actual reports.

Table S1: Comparison of various parameters for 100 mmol synthesis of phenylethyl

isocyanide (C-2) useful for production of Praziquantel drug.

Porcal,”* | Pirali,” Andreana,”® | Domling,”” | Goldeman,?’ This
2014 2009 2018 2009 2015 Method
CH,Cl, used for
the reaction, 250 220 220 100 400 50
(mL)
Aq.
q waste 500 400 400 300 300 0
generated, (mL)
% yield 99 77 95 65 45 97
Reaction time
’ 3 3 3 5 3 0.2
(h)
Workup time, ) ) ) ) ) 0
(h)
Number of 7 7 7 9 9 3
operations
0°C 2h+3 0°C
Temperature -10°C -10°C -78°C 0°C 1h+2hr rt .
hr rt 10 min
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Environmental factor (E-factor) Calculations:
The reaction conditions of phenylethyl isocyanide synthesis using POCl; were taken from
literature.?”> 7477 While calculating the E-factors, we didn’t consider the amount of silica gel
used for flash column chromatography as it is generally not reported. However, if we consider
the typical amount of silica gel used for other literature known methods synthesis, then in the
first three reports which are using chromatography, E-factors will even increase. In our case for
a 100 mmol scale reaction we used 140 gm of 100 -200 mesh size silica for the filtration process.
Thus inclusion of silica gel waste would considerably increase the difference in E-factor
between our and previous work.
Calculation of E-factor values for various phenylethyl isocyanide synthesis by using POCl;
systems:
E-factor = Kg (waste)/Kg (product)
1) M. Ingold, G. V. Lopez, W. Porcal, ACS Sustain. Chem. Eng., 2014, 2, 1093-1097.74

H L J CH,Cl, (75 ml)
N_ _H
+ N

NC
+ POC|3 t
©/\/ \g/ ) aq.NaHCO3 (100 ml, ©/\/

7.00 gm
4.53 gm 15.35 gm sat. NaCl (50 ml)
NazS04 3.89 gm

Purification by flash
silica column using
ether/EtOAc (8:2)

(Total number of oprations: 7)

Amount of total amount of Reactants:

Mass (N-(2-phenylethyl) formamide) = 4.53 gm

Mass (Triethylamine) = 15.35 gm

Mass (POCl;) = 7.00 gm

Mass (Dichloromethane assuming 90% recovery): 75 ml x (1.33 g/ml) x 10% =9.975 gm
Mass (Aq. NaHCOj, (calculated by weight) (100 ml)) = 106.7 gm

Mass (Sat. NaCl sol. (calculated by weight): (50ml)) = 60.75 gm

Purification by flash silica column solvent (8:2 ether/EtOAc) for 4.53 gm assuming as 500 ml
used and 90% recovery):

Mass (Ether (assuming as 90% recovery)): 400ml x (0.706 g/ml) x 10% = 28.24 gm

Mass (EtOAc (assuming as 90% recovery)): 100 ml x (0.902 gm/ml) x 10% = 9.02 gm
Mass (Na,SO, used for drying (assuming two tea spoon)) = 5.0 gm

(Silica have been excluded from this calculation)
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Total mass of Reactants waste: (4.53 gm + 15.35 gm + 7.00 gm + 9.975 gm + 106.7 gm +
60.75 gm + 28.24 gm + 9.02 gm + 5.0 gm) = 246.565 gm = 246.57 gm

Amount of product = 3.89 gm

E-Factor = Amount of waste/Amount of product = 246.57 gm/3.89 gm = 63.39

E-factor = 63.39

2) A. A. Grolla, V. Podesta, M. G. Chini, S. Di Micco, A. Vallario, A. A. Genazzani, P.
L. Canonico, G. Bifulco, G. C. Tron, G. Sorba, T. Pirali, J. Med. Chem., 2009, 52,
2776-2785.7

Y CH,Cl, (150 ml)
N H LNJ 22

NC
+  POCI; >
©/\/ \[C])/ ) agq.NaHCO3 (300 ml) ©/\/

10 ml,
105 gm 49ml, 16.40 gm sat. NaCl (100 ml)

35.6 gm Na SO, 7.11gm, 77%

Purification by flash
silica column using
pet.ether/EtOAC
(5:5)

(Total number of oprations: 7)

Amount of total amount of Reactants:

Mass (N-(2-phenylethyl) formamide) = 10.5 gm

Mass (Triethylamine) = 35.6 gm

Mass (Dichloromethane (assuming 90% recovery)): 150 ml x (1.33 g/ml) x 10% = 19.95 gm

Mass (POCl;) = 16.40 gm
Mass (Aq. NaHCOs_ (calculated by weight) (3 x 100 ml)) = 320.1 gm

Mass (Sat. NaCl sol. (calculated by weight): (100ml)) = 121.5 gm

Purification by flash silica column solvent (5:5 ether/EtOAc) for 10.5 gm assuming as 800 ml
used and 90% recovery):

Mass (Pet. ether (assuming as 90% recovery)): 400ml x (0.64 g/ml) x 10% = 25.6 gm
Mass (EtOAc (assuming as 90% recovery)): 400 ml x (0.902 gm/ml) x 10% = 36.08 gm
Mass (Na,SO, used for drying (assuming 3 tea spoon)) = 7.5 gm

(Silica have been excluded from this calculation)

Total mass of Reactants waste: (10.5 gm + 35.6 gm + 19.95 gm + 16.40 gm + 320.1 gm +
121.5 gm +25.6 gm + 36.08 gm + 7.5 gm) = 593.23 gm
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Amount of product =7.11 gm

E-Factor = Amount of waste/Amount of product = 593.23 gm/7.11 gm = 83.44

E-factor = 83.44

3) N. Esmati, A. Maddirala, N. Hussein, H. Amawi, A. Tiwari, P. Andreana, Org. Biomol.
Chem., 2018, 16, 5332-5342.7¢ [Note that these authors referred the above (J. Med.
Chem., 2009, 52, 2776-2785) manuscript for synthesis, and reported the yield 95% of

phenyl ethyl isocyanide]

Low L

CH,Cl, (150 ml)

NC
+ POCI .
(j/V \[(])/ ) * " aq.NaHCO3 (300 ml) ©/\/
10 ml
: t. NaCl (100 ml
10.5 gm 49ml, 16.40 gm sa a ( m )
' 35.6 gm NaxSO4 8.77 gm, 95 %

Purification by flash
silica column using
pet.ether/EtOAc
(5:5)

(Total number of oprations: 7)

Amount of total amount of Reactants:

Mass (N-(2-phenylethyl) formamide) = 10.5 gm

Mass (Triethylamine) = 35.6 gm

Mass (POCl;) = 16.40 gm

Mass (Dichloromethane (assuming 90% recovery)): 150 ml x (1.33 g/ml) x 10% = 19.95 gm
Mass (Aq. NaHCOs_ (calculated by weight) (3 x 100 ml)) = 320.1 gm

Mass (Sat. NaCl sol. (calculated by weight): (100ml)) = 121.5 gm

Purification by flash silica column solvent (5:5 ether/EtOAc) for 10.5 gm assuming as 800 ml
used and 90% recovery):

Mass (Pet. ether (assuming as 90% recovery)): 400ml x (0.64 g/ml) x 10% = 25.6 gm
Mass (EtOAc (assuming as 90% recovery)): 400 ml x (0.902 gm/ml) x 10% = 36.08 gm
Mass (Na,SO, used for drying (assuming 3 tea spoon)) = 7.5 gm

(Silica have been excluded from this calculation)
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Total mass of Reactants waste: (10.5 gm + 35.6 gm + 19.95 gm + 16.40 gm + 320.1 gm +
121.5 gm +25.6 gm + 36.08 gm + 7.5 gm) = 593.23 gm

Amount of product =8.77 gm
E-Factor = Amount of waste/Amount of product = 593.23 gm/8.77 gm = 67.64
E-factor = 67.64

4) A.Doemling, Preparation of praziquantel, 2009, PCT Int. Appl., 2009115333,
W02009115333.7

ST L J CH,Cl, (100 ml) NG
o+ N + POCl, >
o ) aq.NaHCO3 (300 ml)
195-33%“' Extracted with CH,Cl,,
14.90 gm 41.74 ml, 59 gm (4x 50ml)
30.3gm 8.53 gm, 65 %
N82804

(Total number of oprations: 9)

Amount of total amount of Reactants:

Mass (N-(2-phenylethyl) formamide) = 14.90 gm

Mass (Triethylamine) = 30.3 gm

Mass (POCl;) = 15.33 gm

Mass (Dichloromethane (assuming 90% recovery)): 300 ml x (1.33 g/ml) x 10% = 39.9 gm
Mass (Water +Aq. NaHCOs; (calculated by weight) (300ml)) = 320.1 gm

Mass (Na,SO, used for drying (assuming 4 tea spoon)) = 10 gm

Total mass of Reactants waste: (14.90 gm + 30.3 gm + 15.33 gm + 39.9 gm + 320.1 gm +
10 gm) = 430.53 gm

Amount of product = 8.53 gm
E-Factor = Amount of waste/Amount of product = 443.83 gm/ 8.53 = 50.47
E-factor = 50.47
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5) W. Goldeman, A. Nasulewicz-Goldeman, Tetrahedron 2015, 71, 3282-3289.%7

H L J CH,Cl, (250 ml)
N _H NC
o+ N + POCly _ >~
0O ) Na,CO3 (25 gm in
14.8 ml, 100 ml water)
74ml 24.27gm CH5Cl, (3x 50 ml)
22.36 gm 7

? 53.7 gm sat. NaCl (200 ml) 8.85 gm, 45%

Na,SO,4 (10gm)

(Total number of oprations: 9)

Amount of total amount of Reactants:

Mass (N-(2-phenylethyl) formamide) = 22.36 gm

Mass (Triethylamine) = 53.7 gm

Mass (Dichloromethane (assuming 90% recovery)): 400 ml x (1.33 g/ml) x 10% = 54.37 gm
Mass (POCl;) =24.27 gm

Mass (Na,CO; Mass) =25.0 gm

Mass (Water (100 ml)) = 100.0 gm

Mass (Sat. NaCl sol. (calculated by weight): (200ml)) = 243.0 gm

Mass (Na,SO, used for drying (assuming 4 tea spoon)) = 10.0 gm

Total mass of Reactants waste: (22.36 gm + 53.7 gm + 54.37 gm + 24.27 gm + 25.0 gm +
100 gm +243.0 gm + 10.0 gm) = 532.7 gm

Amount of product = 8.85 gm
E-Factor = Amount of waste/Amount of product = 532.7 gm/8.85 gm = 60.19
E-factor = 60.19
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6) E-factor calculation for our current work:

4o L CH,Cl, (50 mi) NG
o+ N +  POClg
©/\/ o) ) Purification by flash ©/\/
15.33gm  silica column using
14.9 gm 50.5 gm ether/CH,Cly:

(100ml ether),(45ml 12.7.gm
ether” 5ml DCM),
(40ml Ether® 10m|

DCM), 30ml ether*
20ml DCM)

(Total number of oprations: 3)

Y

Amount of total amount of Reactants:

Mass (N-(2-phenylethyl) formamide) = 14.9 gm

Mass (Triethylamine) = 50.5 gm

Mass (POCl;) = 15.33 gm

Mass (Dichloromethane (assuming 90% recovery)): 85 ml x (1.33 g/ml) x 10% = 11.31 gm
Mass (Diethyl ether (assuming 90% recovery)): 215 ml x (0.706 g/ml) x 10% = 15.18 gm

(Silica (140.0 gm) have been excluded from this calculation, as in all above mention
references, we excluded silica.)

Total mass of Reactants waste: (14.9 gm +50.5 gm + 1533 gm + 11.31gm + 15.18 gm =
107.22 gm

Amount of product =12.7 gm
E-Factor = Amount of waste/Amount of product = 107.22 gm/12.7 gm = 8.44
E-factor = 8.44

Thus, herein we summarized the all E-factor calculations of the various literature process of

phenylethyl isocyanides synthesis using POCl;.

Process E-Factor
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Porcal-2014 63.39
Pirali-2009 83.44
Andreana-2018 67.64
D6mling-2009 50.47
Goldeman-2015 60.19
Present work 8.44
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