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General

Reactions were carried out under an atmosphere of dry nitrogen. Reagents and solvents
were used as received from commercial sources. *H NMR spectra were recorded on a 400
MHz spectrometer. Chemical shifts are reported in ppm from tetramethylsilane with the
solvent resonance as the internal standard (DMSO-ds: 6 2.49). Data are reported as
follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br =
broad, m = multiplet), coupling constants (Hz) and integration. *C NMR spectra were
recorded on a 100 MHz spectrometer with complete proton decoupling. Chemical shifts
are reported in ppm from tetramethylsilane with the solvent as the internal reference
(DMSO-ds: & 39.5). **F NMR spectra were recorded on 375 MHz spectrometer with
complete proton decoupling. Chemical shifts are reported in ppm with o,o,0-

trifluorotoluene added as an internal reference (0 - 62.7).



Representative Procedures:

(1) Representative procedure for alkyl-isothiocyanates: A 50 mL round-bottom
flask was charged with 3-propylphenylamine (1.6 mL, 11.0 mmol), triethylamine (5.0
mL, 36.2 mmol), and THF (10 mL), then cooled with an ice bath under N, atmosphere.
Carbon disulphide (0.66 mL, 11.0 mmol) was then added to the reaction mixture by
syringe pump over 0.5 h. After addition was completed, the mixture was stirred at room
temperature. After 1 h 'H NMR of an aliquot indicated that conversion into
dithiocarbamate salt was complete. The reaction mixture was cooled with an ice bath,
tosyl chloride (2.3 g, 12.1 mmol) was added, and the reaction allowed to warm to room
temperature. After 0.5 h, IN HCl (10 mL) and MTBE (10 mL) were added to the
mixture. The agueous layer was cut, and back extracted with MTBE (10 mL). The
organic layers were then combined, dried over Na,SO,, and filtered. The filtrate was
concentrated in vacuo to obtain an oil, which was passed through a silica plug using
100% hexane as eluent. 1.48 g of 3-propyl phenylisothiocyanate was obtained as a
colourless ail, 75% yield. *H NMR (400 MHz, dmso-dg) & 7.30 (m, 2H) 7.20 (m, 3H)
3.64 (t, J = 6.8 Hz, 2H) 2.66 (t, J = 7.6 Hz, 2H) 1.94 (g, J = 10.8 Hz, 2H). *C NMR (100
MHz, dmso-ds) & 140.4 128.5 128.4 126.2 44.3 32.0 30.9. IR 3061.1 (m) 3025.5 (m)
2925.4 (m) 2857.7 (m) 2181.4 (s) 2088.9 (3).

(2) Representative procedurefor aryl-isothiocyanates: A 50 mL round-bottom flask
was charged with p-bromoaniline (1.89 g, 11.0 mmal), EtsN (5.03 mL, 36.2 mmol) and
THF (10 mL), then cooled with an ice bath under N, atmosphere. CS; (0.66 mL, 11.0
mmol) was added using a syringe pump over 0.5 h. More CS; (0.66 mL, 11.0 mmol) and
EtsN (1.8 mL, 12.1 mmol) were added after '"H NMR of an aliquot indicated incomplete

conversion into the dithiocarbamate. Once conversion of the salt was completed, (18 h)
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the mixture was cooled with an ice bath and TsCl (2.30 g, 12.1 mmol) was added. The
reaction was stirred at room temperature for 1 h. The material was subjected to work up
(as above) and 1.76 g of p-bromophenyl isothiocyanate was obtained; 77% vyield. *H
NMR (400 MHz, dmso-dg) & 7.64 (d, J = 8.4 Hz, 2H) 7.40 (d, J = 8.8 Hz, 2H). *C
NMR (100 MHz, dmso-ds) 6 134.6 132.7 129.4 127.9 120.6. IR 2923.6 (w) 2076.5 (m).

(3) Representative procedure for electron poor aryl-isothiocyanates using NaH as
base: A 50 mL round-bottom flask was charged with 4-aminobenzotrifluoride (1.38 mL,
11.0 mmol), THF (10 mL), and sodium hydride (60% in mineral oil; 0.66 g, 16.5 mmol)
in an ice bath under N, atmosphere. CS, (1.98 mL, 32.9 mmol) was added via syringe
pump as the reaction was brought up to room temperature over 1 h. The mixture was then
refluxed at 75 °C for 20 h. The mixture was then cooled on an ice bath, and TsCl (2.30 g,
12.1 mmol) and Et3N (3.35 mL, 26.1 mmol) were added. The mixture was stirred at room
temperature for 0.5 h. The reaction mixture was subjected to work up (as above) and
column chromatogrpahy to yield 1.44 g of p-CFs-phenyl isothiocyanate; 63% yield. *H
NMR (400 MHz, dmso-ds) & 7.82 (d, J = 8.4 Hz) 7.64 (d, J = 8.4 Hz). *C NMR (100
MHz, dmso-de) & 136.0 134.0 127.7 (q, J = 32.2Hz) 126.9 126.8 122.3 (t, J = 270Hz).

IR 3447.3 (5) 2923.7 (M) 2090.7 (3).

Char acterization Data:

1-1sothiocyanatomethyl-benzene (1): *H NMR (400 MHz, dmso-dg) & 7.45-7.31 (m, 5
H) 4.93 (s, 2 H). ®*C NMR (100 MHz, dmso-dg) & 134.7 128.8 128.2 127.1 48.0. IR
3088.7 (m) 3032.1 (m) 2919.7 (w) 2080.8 (s) 1604.8 (m) 1495.8 (s) 1454.3 (s) 1439.4 ()
1347.7 () 1302.0(m). Known Compound.*
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1-1 sothiocyanatomethyl-4-methoxybenzene (2): *"H NMR (400 MHz, dmso-ds) & 7.31
(d, J = 8.3 Hz, 2H) 6.96 (d, J = 8.3 Hz, 2H) 4.83 (s, 2H) 3.75 (s, 3H). *C NMR (100
MHz, dmso-de) & 159.1 128.8 126.6 114.2 55.1 47.6. | R 3001.8 (W) 2956.6 (W) 2933.1
(W) 2835.1 (m) 2167.4 (s) 2084.9 (s) 1610.8 (s) 1513.4 (s) 1249.9 (s). Known

Compound.?

1-Bromo-4-isothiocyanatomethyl-benzene (3): *H NMR (400 MHz, dmso-ds) & 7.79
(d, J=8.3Hz, 2H) 7.34 (d, J = 8.3 Hz, 2H) 4.92 (s, 2H). *C NMR (100 M Hz, dmso-ds)
8 134.2 131.7 129.5 128.0 121.3 47.4. IR 2921.6 (W) 2175.2 (s) 2085.0 (s) 1488.1 (9).

Known Compound.®

1-1 sothiocyanatomethyl-4-trifluor omethyl-benzene (4): *"H NMR (400 MHz, dmso-
ds) 8 7.79 (d, J = 8.0 Hz, 2H) 7.60 (d, J = 8.0 Hz, 2H) 5.08 (s, 2H). *C NMR (100 MHz,
dmso-dg) 6 139.2 127.6 125.5 122.6 47.4. YF NMR (375 MHz, acetone-ds) 6 —62.8. IR
2926.4 (W) 2185.3 (s) 2090.7 (s) 1324.1 (s). Known Compound.*

(3-1 sothiocyanato-pr opyl)-benzene (5): *H NMR (400 MHz, dmso-ds) & 7.30 (m, 2H)
7.20 (m, 3H) 3.64 (t, J = 6.5 Hz, 2H) 2.66 (t, J = 7.7 Hz, 2H) 1.94 (g, J = 10.8 Hz, 2H).
3C NMR (100 MHz, dmso-dg) § 140.4 128.5 128.4 126.2 44.3 32.0 30.9. IR 3061.1 (m)
3025.5 (m) 2925.4 (m) 2857.7 (m) 2181.4 (s) 2088.9 (s). Known Compound.®

(2-1sothiocyanato-1-phenyl-ethyl)-benzene (6): '"H NMR (400 MHz, dmso-dg) & 7.33
(g, J = 8.4 Hz, 8H) 7.23 (t, J = 6.8 Hz, 2H) 4.46 (t, J = 7.6 Hz, 1H) 4.34 (d, J = 4.0 Hz,
2H). BC NMR (100 MHz, dmso-ds) 6 141.4 129.0 128.5 127.5 126.0 51.0 48.8. IR
3060.5 (w) 3026.7 (w) 2195.0 (m) 2092.3 (s). Known Compound.®

| sothiocyanato-cyclohexane (7): *H NMR (400 MHz, dmso-dg) & 3.88 (m, 1H) 1.82
(m, 2H) 1.56 (m, 4H) 1.33 (m, 4H). *C NMR (100 MHz, dmso-ds) & 128.1 54.9 32.4
245 22.6. IR 2936.1 (s) 2857.0 (m) 2176.5 (m) 2100.2 (s) 2061.1 (s). Known

Compound.’



| sothiocyanato-1,2,3,4-tetr ahydro-napthalene (8): *H NMR (400 MHz, dmso-ds) &
7.35 (m, 1H) 7.24 (m, 2H) 7.15 (m, 1H) 5.20 (t, J = 5.1Hz, 1H) 2.80 (m, 1H) 2.70 (m,
1H) 2.04 (m, 2H), 1.80 (m, 2H). *C NMR (100 MHz, dmso-dg) & 136.3 133.2 129.9
129.3128.4 (d, J = 25.9Hz) 126.3 55.2 29.9 27.9 18.6. IR 3019.7 (w) 2930.5 (m) 2864.5
(w) 2075.0 (s). Known Compound.?

(1-1 sothiocyanato-ethyl)-benzene (9): '"H NMR (400 MHz, dmso-ds) & 7.38 (m, 5H)
5.23 (g, J = 6.8 Hz, 1H) 1.60 (d, J = 6.8 Hz, 3H). *C NMR (100 MHz, dmso-dg) & 140.2
128.5 (d, J = 69Hz) 125.6 56.4 24.1. IR 3031.2 (w) 2983.3 (w) 2931.7 (w) 2087.4 (9).

Known Compound.®

(1-1 sothiocyanato-1-methyl-ethyl)-benzene (10): *H NMR (400 M Hz, dmso-dg) § 7.47
(d, J = 7.2 Hz, 2H) 7.41 (t, J = 7.6 Hz, 2H) 7.33 (t, J = 6.8 Hz, 1H) 1.76 (s, 6H). **C
NMR (100 MHz, dmso-dg) & 143.7 128.6 127.6 124.2 64.0 31.0. IR 3088.6 (W) 3061.6
(w) 3027.9 (w) 2983.5 (m) 2933.1 (w) 2075.5 (s). Known Compound.*

(1-1 sothiocyanato-1-phenyl-ethyl)-benzene (11): *H NMR (400 MHz, dmso-ds) & 7.39
(m, 8H) 7.34 (m, 2H) 6.50 (s, 1H). *C NMR (100 MHz, dmso-dg) & 140.0 133 129.5
128.7 126.7 63.8. IR 3359.5 (W) 2923.0 (w) 2851.4 (w) 2105.2 (m). Known Compound.®

1-1 sothiocyanato-benzene (13): *H NMR (400 MHz, dmso-dg) & 7.47 - 7.33 (m, 5 H).
3C NMR (100 MHz, dmso-ds) & 130.0 129.9 127.9 125.9. IR 3062.9 (m) 2080.9 (s)
1592.2 (s) 1489.6 (s) 1474.1 (m) 1451.6 (m). Known Compound.’

1-1 sothiocyanato-4-methoxy-benzene (14): *H NMR (400 MHz, dmso-ds) & 7.39 (d, J
= 8.8 Hz, 2H) 6.98 (d, J = 8.8 Hz, 2H) 3.76 (s, 3H). °C NMR (100 MHz, dmso-ds)
158.6 132.1 128.1 127.3 1255 122.2 115.1 55.5. | R 2941.0 (w) 2838.9 (w) 2160.2 (M)
2032.1 (s). Known Compound.*
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1-Bromo-4-isothiocyanato-benzene (15): *H NMR (400 MHz, dmso-ds) & 7.64 (d, J =
8.4 Hz, 2H) 7.40 (d, J = 8.8 Hz, 2H). *C NMR (100 MHz, dmso-dg) & 134.6 132.7
129.4 127.9 120.6. | R 2923.6 (w) 2076.5 (m). Known Compound.*?

1-Fluor o-4-isothiocyanato-benzene (16): *H NMR (400 MHz, dmso-dg) & 7.51 (m,
2H) 7.29 (t, J = 8.4 Hz, 2H). *C NMR (100 MHz, dmso-dg) & 160.8 133.5 128.1 126.4
116.8. F NMR (375 MHz, acetone-ds) & — 113.1. IR 2050.2 (s) 1500.6 () 1252.0 (m)
1229.5 (s). Known Compound.®™

1-Chlor 0-4-isothiocyanato-benzene (17): *H NMR (400 MHz, dmso-dg) & 7.49 (m,
4H). *C NMR (100 MHz, dmso-ds) § 134.5 132.2 129.8 129.0 127.7. IR 2923.0 (m)
2094.2 (s). Known Compound.*

4-| sothiocyanato-phenol (18): 'H NMR (400 MHz, dmso-ds) § 9.99 (s, 1H) 7.26 (d, J =
8.6 Hz, 2H) 6.78 (d, J = 8.6 Hz, 2H). *C NMR (100 MHz, dmso-dg) & 157.2 131.4
127.4 120.6 116.4. IR 3583.3 (M) 2921.6 (W) 2175.2 (s) 2085.0 (S). Known Compound.*

1-1 sothiocyanato-2-methoxy-benzene (19): *H NMR (400 MHz, dmso-ds) & 7.32 (m,
2H) 7.16 (d, J = 8.4 Hz, 2H) 6.96 (t, J = 7.7 Hz, 1H) 3.88 (s, 3H). *C NMR (100 MHz,
dmso-ds) 6 155.5 137.9 129.0 125.4 120.7 118.9 112.2 56.1. IR 2939.0 (w) 2836.9 (w)
2163.2 (m) 2034.1 (s). Known Compound.™*

1-1sothiocyanato-2-methyl-benzene (20): *H NMR (400 MHz, dmso-dg) & 7.35 (m,
2H) 7.26 (m, 2H) 2.33 (s, 3H). *C NMR (100 MHz, dmso-ds) & 134.8 133.9 130.7
129.2 127.9 127.2 1258 17.8. IR 2922.9 (m) 2174.9 (m) 2082.5 (s). Known

Compound.*

1-Bromo-3-isothiocyanato-benzene (21): *H NMR (400 MHz, dmso-dg) & 7.71 (m,
1H) 7.57 (m, 1H) 7.44 (m, 1H) 7.40 (t, J = 8 Hz, 1H). **C NMR (100 MHz, dmso-ds) &
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179.8 141.0 135.2 131.7 130.7 127.9 125.7 121.9. IR 2921.8 (w) 2849.6 (w) 2020.9 (m).

Known Compound.’

1-1sothiocyanato-4-trifluor omethyl-benzene (22): *H NMR (400 MHz, dmso-ds) &
7.82 (d, J = 8.4 Hz) 7.64 (d, J = 8.4 Hz). *C NMR (100 MHz, dmso-ds) & 136.0 134.0
127.7 (g, J = 32.2 Hz) 126.9 126.8 122.3 (t, J = 270 Hz). **F NMR (375 MHz, acetone-
ds) 5 —62.8 . IR 3447.3 (s) 2923.7 (m) 2090.7 (). Known Compound.®

4-| sothiocyanato-benzoic acid methyl ester (23): *H NMR (400 MHz, dmso-dg) & 7.99
(d, J= 8.2 Hz, 2H) 7.54 (d, J = 8.2 Hz, 2H) 3.85 (s, 3H). *C NMR (100 M Hz, dmso-ds)
0 165.0 135.9 134.4 130.6 128.4 126.1 52.3. IR 2923.5 (w) 2186.1 (m) 2078.3 (9).

Known Compound.*®

1-Bromo-2-isothiocyanato-benzene (26): 'H NMR (400 MHz, dmso-dg) & 7.76 (d, J =
8.1 Hz, 1H) 7.55 (d, J = 8.1 Hz, 1H) 7.45 (t, J = 8.0 Hz, 1H) 7.30 (t, J = 7.7 Hz, 1H). *C
NMR (100 M Hz, dmso-dg) § 136.0 133.2 129.9 129.3 129.0 127.5 119.9. IR 3583.3 (m)
2046.2 (s). Known Compound.?®

1-Chlor o-2-isothiocyanato-benzene (27): *H NMR (400 MHz, dmso-dg) & 7.63 (dd, J
= 6.8 Hz, 2.4Hz, 1H) 7.54 (dd, J = 7.0 Hz, 2.4 Hz, 1H) 7.40 (m, 2H). *C NMR (100
MHz, dmso-ds) 6 137.2 130.3 130.1 129.1 128.5 128.3 127.2. IR 3064.8 (w) 2764.3 (w)
2561.2 (W) 2046.2 (s) 1471.7 (s). Known Compound.*®

1-1sothiocyanato-3-trifluor omethyl-benzene (28): *H NMR (400 MHz, dmso-dg) &
7.87 (s, 1 H) 7.70 (m, 3 H). *C NMR (100 MHz, dmso-ds) & 135.2 131.2 130.7 130.3
124.3 122.8. F NMR (375 M Hz, acetone-dg) & — 62.9. Known Compound.?*
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1-1sothiocyanatomethyl-4-trifluor omethyl-benzene (4):
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| sothiocyanato-cyclohexane (7):
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(1-I'sothiocyanato-1-methyl-ethyl)-benzene (10):
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1-1 sothiocyanato-4-methoxy-benzene (14):

S-16

j“’ J‘/ ’\ ] rk »
| | | |
i oo i
a 3 7 v S
7.I0 6:0 5.0 4.I0 3.I0
1H(ppm)
20(I).0 15(I).0 10(I).0 SOI.O O.IO
13C(ppm)
1-Bromo-4-isothiocyanato-benzene (15):
]
/“ L
| | | |
b i i
7.'0 6.'0 4.'0 3.'0

5.0
1H(ppm)



S-17

20(I).0 156.0 106.0 50I.0 O.IU
13C(ppm)
1-Fluor o-4-isothiocyanato-benzene (16):
] ) h [
| | | | | | |
0 1 S . |
[l | | | | |
B B S L
8.'0 7?0 6.'0 5.'0 4.'0 3.'0 2.'0
1H(ppm)
20(I).0 15(I).0 10(I).0 SOI.O O.IO
13C(ppm)



S-18

1-Chlor o-4-isothiocyanato-benzene (17):
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1-1sothiocyanato-4-methyl-benzene (20):
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4-| sothiocyanato-benzoic acid methyl ester (23):
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1-1sothiocyanato-3-trifluor omethyl-benzene (28):
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