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2.1 General information

All solvents were distilled from appropriate drying agents prior to use. Flash
column chromatography was performed using silica gel (300-400 mesh). All
reactions conducted at 110 °C were performed on a DF-101D collector
thermostatic magnetic stirrer pan. '"H NMR and '*C NMR (400 and 101 MHz,
respectively) spectra were recorded on a Bruker 400 MHz NMR spectrometer in
CDCl; or DMSO-ds. '"H NMR chemical shifts were reported in ppm (3) relative
to tetramethylsilane (TMS) with the solvent resonance employed as the internal
standard (CDCls, 7.26 ppm, DMSO-ds, 2.50 ppm). '*C NMR chemical shifts
were reported in ppm from TMS with the solvent resonance as the internal
standard (CDCls, 77.0 ppm, DMSO-ds, 39.5 ppm). HRMS data were recorded
on a SCIEX X500R QTOF HRMS apparatus. Melting points were recorded on a
MP430 automatic melting point apparatus.

2.2 General procedure for the synthesis of carbamates, thiocarbamates and
ureas

Into a dry 10-mL round-bottom flask equipped with a magnetic stirring bar
were added successively a N-Boc aniline (0.26 mmol, 1.0 equiv.), Lithium tert-
butoxide (0.31 mmol, 1.2 equiv.), 1 mL of toluene and alcohol, mercaptan or
amine substrate (1.3 mmol, 5.0 equiv.). Stir at 110 °C for 2h, the mixture was
cooled to room temperature and then concentrated under reduced pressure.
Purification by flash chromatography on silica gel to give the corresponding
carbamates, thiocarbamates and ureas.

2.3 Characterization data
butyl phenylcarbamate (8a)

0
©\NJ\O/\/\CH3

H

Prepared according to general procedure; 95% yield; White crystal; M.p. 60-
62 °C; 'H NMR (400 MHz, CDCI3): 6 7.41 (d, J = 8.0 Hz, 2H), 7.37 — 7.26 (m,
2H), 7.14 —7.01 (m, 1H), 6.78 (d, J=4.7 Hz, 1H), 4.20 (t, /= 6.7 Hz, 2H), 1.75
—1.61 (m, 2H), 1.52 — 1.37 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). All analytical data
were in good accordance with data reported in the literaturef*].

pentyl phenylcarbamate (8b)

0
©\N)J\O/\/\/CH3

H

Prepared according to general procedure; 93% yield; White solid; M.p. 46-48 °C; 'H
NMR (400 MHz, CDCls): 6 7.38 (d, J = 8.1 Hz, 2H), 7.30 (t, /= 7.8 Hz, 2H), 7.05 (t,
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J=17.4Hz, 1H), 6.63 (s, 1H), 4.16 (t, J= 6.7 Hz, 2H), 1.74 — 1.61 (m, 2H), 1.41 — 1.32
(m, 4H), 0.92 (t, 3H). All analytical data were in good accordance with data reported in
the literaturel?.

ethyl phenylcarbamate (8¢)

(@)
DA .

H

Prepared according to general procedure; 95% yield; White crystal; M.p. 49-50 °C; 'H
NMR (400 MHz, CDCls): 6 7.29 (d, J= 8.0 Hz, 2H), 7.24 — 7.17 (m, 2H), 7.00 — 6.94
(m, 1H), 6.50 (s, 1H), 4.14 (q, J = 7.1 Hz, 2H), 1.23 (t, J = 7.1 Hz, 3H). All analytical
data were in good accordance with data reported in the literature™.

isobutyl phenylcarbamate (8d)

0]
©\N)J\o/\(CH3

Prepared according to general procedure; 73% yield; White crystal; M.p. 84-
86 °C; 'H NMR (400 MHz, DMSO-ds): 3 9.59 (s, 1H), 7.56 — 7.42 (m, 2H),
7.40 —7.21 (m, 2H), 7.01 — 6.94 (m, 1H), 3.87 (d, J = 6.7 Hz, 2H), 2.00 — 1.83
(m, 1H), 0.94 (d, J = 6.7 Hz, 6H). All analytical data were in good accordance
with data reported in the literature!].

neopentyl phenylcarbamate (8e)

O o

CH
CH; °

Prepared according to general procedure; 98% yield; White solid; M.p. 72-74 °C;
'H NMR (400 MHz, DMSO-ds): 5 9.56 (s, 1H), 7.54 — 7.40 (m, 2H), 7.32 - 7.21
(m, 2H), 6.98 (m, J= 7.3, 1.2 Hz, 1H), 3.79 (s, 2H), 0.95 (s, 9H). All analytical
data were in good accordance with data reported in the literaturef].

benzyl phenylcarbamate (8f)

e

Prepared according to general procedure; 60% yield; White crystal; M.p. 70-
72 °C; 'TH NMR (400 MHz, DMSO-ds): 6 9.75 (s, 1H), 7.48 (d, J= 7.8 Hz, 2H),
7.45 —7.31 (m, 5H), 7.28 (dd, J = 10.8, 5.1 Hz, 2H), 6.99 (t, J = 7.4 Hz, 1H),
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5.15 (s, 2H). All analytical data were in good accordance with data reported in
the literature[].

4-methoxybenzyl phenylcarbamate (8g)

a
Aae!
H _CHj;
)

Prepared according to general procedure; 59% yield; White solid; M.p. 88-90 °C; 'H
NMR (400 MHz, CDCl3): 6 7.46 —7.20 (m, 6H), 7.05 (d, /= 7.8 Hz, 1H), 6.93 — 6.85
(m, 2H), 6.73 (s, 1H), 5.12 (s, 2H), 3.80 (s, 3H). All analytical data were in good
accordance with data reported in the literaturel*l.

4-(methylthio)benzyl phenylcarbamate (8h)

B
0y
H /CH3
S

Prepared according to general procedure; 93% yield; White solid; M.p. 89-90 °C; 'H
NMR (400 MHz, CDCl3): 6 7.37 (d, J = 8.0 Hz, 2H), 7.30 (d, J = 6.7 Hz, 4H), 7.24
(dd, J= 8.2, 2.4 Hz, 2H), 7.06 (t, J = 7.6 Hz, 1H), 6.67 (s, 1H), 5.14 (s, 2H), 2.48 (s,
3H). 3C NMR (101 MHz, CDCl3): § 153.48, 139.17, 137.92, 132.99, 129.23 (d, J =
6.2 Hz), 126.84, 123.75, 118.93, 66.84, 15.94. HRMS (ESI): calcd for CisH;sNO,S*
(M +Na)": 296.0721, found 296.0727.

3-phenylpropyl phenylcarbamate (8i)

oW
H

Prepared according to general procedure; 70% yield; White solid; M.p. 47-48 °C;
'H NMR (400 MHz, DMSO-ds): 5 9.64 (s, 1H), 7.51 — 7.43 (m, 2H), 7.33 - 7.17
(m, 7H), 7.02 — 6.92 (m, 1H), 4.08 (t, J = 6.6 Hz, 2H), 2.69 (dd, J = 8.6, 6.9 Hz,

2H), 2.03 — 1.87 (m, 2H). All analytical data were in good accordance with data
reported in the literature!®.

2-(thiophen-2-yl)ethyl phenylcarbamate (8j)
O S
\
L8 X
H

Prepared according to general procedure; 83% yield; White solid; M.p. 60-61 °C;
'H NMR (400 MHz, CDCl3): 6 7.44 — 7.22 (m, 4H), 7.16 (d, J = 4.4 Hz, 1H),
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7.07 (d, J=8.2 Hz, 1H), 6.95 (d, J= 4.4 Hz, 1H), 6.88 (s, 1H), 6.69 (s, 1H), 4.39
(t, J = 7.8 Hz, 2H), 3.20 (t, J = 7.6 Hz, 2H). 13C NMR (101 MHz, CDCL): §
153.46, 140.14, 137.94, 129.24, 127.11, 125.72, 124.21, 123.72, 118.95, 65.54,
29.81. HRMS (ESI): caled for Ci3Hi3NO2S™ (M + Na)™: 270.0565, found
270.05609.

cyclohexyl phenylcarbamate (8k)
SN NG

N)J\O

H

Prepared according to general procedure; 95% yield; White crystal; M.p. 79-
80 °C; '"H NMR (400 MHz, DMSO-ds): 4 9.53 (s, 1H), 7.46 (d, J= 7.8 Hz, 2H),
7.26 (dd, J=10.7,5.1 Hz, 2H), 6.96 (t, /= 7.4 Hz, 1H), 4.62 (td, /=9.0, 4.0 Hz,
1H), 1.95 — 1.82 (m, 2H), 1.71 (dd, J = 9.2, 4.1 Hz, 2H), 1.59 — 1.47 (m, 1H),
1.46 — 1.28 (m, 4H), 1.28 — 1.15 (m, 1H). All analytical data were in good
accordance with data reported in the literature[.

isopropyl phenylcarbamate (81)

suEs
N0 e,

H
Prepared according to general procedure; 90% yield; White crystal; M.p. 83-
85 °C;'H NMR (400 MHz, DMSO-ds): 6 9.53 (s, 1H), 7.52 — 7.44 (m, 2H), 7.30
—7.21 (m, 2H), 7.04 — 6.87 (m, 1H), 4.89 (p, J=6.3 Hz, 1H), 1.25 (d,J=6.4 Hz,
6H). All analytical data were in good accordance with data reported in the
literature™.

heptan-2-yl phenylcarbamate (8m)

©\ O CH,
N)J\O)\/\/\CH

N 3

Prepared according to general procedure; 90% yield; Yellow oil; 'TH NMR (400
MHz, DMSO-de): 6 9.49 (s, 1H), 7.48 — 7.38 (m, 2H), 7.30 — 7.15 (m, 2H), 7.01
—6.89 (m, 1H), 4.82 —4.70 (m, 1H), 1.61 — 1.43 (m, 2H), 1.38 — 1.22 (m, 6H),
1.20 (d, J= 6.3 Hz, 3H), 0.89 — 0.80 (m, 3H). 13C NMR (101 MHz, DMSO-ds):
o 153.30, 139.32, 128.63, 122.13, 118.05, 70.49, 35.57, 31.07, 24.53, 21.98,
20.16, 13.84. HRMS (ESI): calcd for Ci1sH2i1NO2" (M + Na)': 258.1470, found
258.1474.

I-phenylethyl phenylcarbamate (8n)
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Prepared according to general procedure; 50% yield; White crystal; M.p. 90-
92 °C; "TH NMR (400 MHz, CDCls): § 7.37 (d, /= 10.0 Hz, 6H), 7.33 — 7.24 (m,
3H), 7.05 (d, J= 7.6 Hz, 1H), 6.66 (s, 1H), 5.90 (q, J= 7.2 Hz, 1H), 1.60 (d, J =
4.2 Hz, 3H). All analytical data were in good accordance with data reported in
the literaturel.

2-ethoxyethyl phenylcarbamate (80)

O
©\N)ko/\/ovCH3

H

Prepared according to general procedure; 80% yield; Yellow oil; "TH NMR (400 MHz,
DMSO-ds): 6 9.73 (s, 1H), 7.52 — 7.41 (m, 2H), 7.35 — 7.19 (m, 2H), 7.08 — 6.93 (m,
1H), 4.30 —4.10 (m, 2H), 3.65 — 3.53 (m, 2H), 3.47 (q,J= 7.0 Hz, 2H), 1.12 (t, J="7.0
Hz, 3H). 3C NMR (101 MHz, DMSO-ds): 6 153.95, 139.63, 129.17, 122.79, 118.60,
68.54, 65.99, 64.01, 15.51. HRMS (ESI): calcd for C1;HisNO3;" (M + Na)™: 270.0950,
found 232.0954.

2-bromoethyl phenylcarbamate (8p)
CLf
H)J\O/\/ Br

Prepared according to general procedure; 70% yield; Pale yellow oil; M.p. 73-75 °C;
'"H NMR (400 MHz, CDCl3): & 7.12 (t, J = 7.9 Hz, 2H), 6.67 (t, J = 7.3 Hz, 1H), 6.60
(d, J= 8.0 Hz, 2H), 3.77 (t, J = 5.2 Hz, 2H), 3.24 (t, J = 5.2 Hz, 2H). 3C NMR (101
MHz, CDCl): 6 147.91, 129.51, 118.44, 113.71, 61.27, 46.55, 29.85. HRMS (ESI):
calcd for CoHoNO2Br™ (M + Na)™: 265.9793, found 265.9791.

tert-butyl 4-(2-((phenylcarbamoyl)oxy)ethyl)piperidine-1-carboxylate (8q)

O CHs

SNIVeAL,

H

Prepared according to general procedure; 80% yield; Pale yellow oil; "H NMR (400
MHz, CDCL): 6 7.31 (d, J = 8.0 Hz, 2H), 7.26 — 7.18 (m, 2H), 7.05 — 6.95 (m, 1H),
6.62 (s, 1H), 4.15 (t, J = 6.5 Hz, 2H), 4.10 — 3.95 (m, 2H), 2.62 (t, J = 12.9 Hz, 2H),
1.62 (d, J=12.9 Hz, 2H), 1.55 (t, /= 6.4 Hz, 2H), 1.38 (s, 9H), 1.23 — 1.16 (m, 1H),
1.13 - 1.01 (m, 2H). 13C NMR (101 MHz, CDCl3): § 154.96, 138.17 (d, J=2.2 Hz),
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129.07, 123.41, 118.83, 79.43, 62.89, 39.34, 35.56, 32.99, 32.06, 28.54, 14.25. HRMS
(ESI): calcd for C19H2sN204" (M + Na)': 371.1947, found 371.1952.

3-methylbut-2-en-1-yl phenylcarbamate (8r)
DR
Ho~an,

Prepared according to general procedure; 80% yield; White solid; M.p. 63-65 °C
'H NMR (400 MHz, CDCls): 6 7.33 — 7.25 (m, 2H), 7.24 — 7.17 (m, 2H), 6.97
(tt, J=7.2, 1.3 Hz, 1H), 6.51 (s, 1H), 5.32 (tdt, /= 7.3, 2.9, 1.4 Hz, 1H), 4.58 (d,
J=7.3Hz,2H), 1.70 (d, /= 1.4 Hz, 3H), 1.67 (d, J = 1.4 Hz, 3H). All analytical
data were in good accordance with data reported in the literature!®.

bicyclo[2.2.1]hept-5-en-2-ylmethyl phenylcarbamate (8s)

L3
NJ\O/\@

H

Prepared according to general procedure; 95% yield; White solid; M.p. 123-
125 °C; '"H NMR (400 MHz, CDCl3): & 7.42 — 7.25 (m, 4H), 7.05 (t,J = 7.4 Hz,
1H), 6.65 (d, J=12.3 Hz, 1H), 6.23 — 5.94 (m, 2H), 4.33 — 3.70 (m, 2H), 2.96 —
2.68 (m, 2H), 2.52 —2.33 (m, 1H), 1.93 — 1.72 (m, 1H), 1.52 — 0.51 (m, 4H). 13C
NMR (101 MHz, CDCl3): 6 153.84, 137.82, 136.38, 132.36, 129.23, 123.54 (d,

J=5.5Hz), 118.84, 68.88, 49.59, 44.08, 42.40, 38.26, 29.11. HRMS (ESI): calcd
for C1sH17NO2" (M + Na)*: 266.1157, found 266.1161.

allyl phenylcarbamate (8t)

@)
©\N)J\O/\70H2

H

Prepared according to general procedure; 20% yield; White crystal; M.p. 67-
68 °C; '"TH NMR (400 MHz, DMSO-ds): 5 9.70 (s, 1H), 7.49 — 7.42 (m, 2H), 7.35
—7.20 (m, 2H), 7.05 — 6.94 (m, 1H), 6.07 — 5.89 (m, 1H), 5.47 — 5.10 (m, 2H),
4.64 — 4.56 (m, 2H). All analytical data were in good accordance with data
reported in the literature!*,

4-(methylthio)benzyl (4-fluorophenyl)carbamate (8u)

QL
S

g-CHs
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Prepared according to general procedure; 80% yield; White solid; M.p. 113-
114 °C; '"H NMR (400 MHz, CDCl3): 6 7.31 (d, /= 7.9 Hz, 4H), 7.28 — 7.22 (m,
2H), 6.99 (t, J = 8.4 Hz, 2H), 6.63 (s, 1H), 5.14 (s, 2H), 2.48 (s, 3H). 3C NMR
(101 MHz, CDCl3): o6 160.48, 153.66, 139.25, 133.89, 132.87, 129.21, 126.80,
120.73, 115.88 (d, J = 22.6 Hz), 66.94, 15.90. HRMS (ESI): calcd for
CisH1sNO2SF" (M + Na)': 314.0627, found 314.0630.

4-(methylthio)benzyl (4-chlorophenyl)carbamate (8v)

Prepared according to general procedure; 80% yield; White solid; M.p. 133-134 °C; 'H
NMR (400 MHz, CDCl3): 6 7.38 — 7.28 (m, 4H), 7.28 — 7.22 (m, 4H), 6.68 (s, 1H),
5.14 (s, 2H), 2.48 (s, 3H). 3C NMR (101 MHz, CDCIz): § 153.35, 139.31, 136.52,
132.69, 129.24, 128.74, 126.74, 120.08, 67.02, 15.86. HRMS (ESI): calcd for
C1sH14NO2SCI" (M + Na)™: 330.0331, found 330.0334.

4-(methylthio)benzyl (4-bromophenyl)carbamate (8w)

B
.CH
s 3

Prepared according to general procedure; 90% yield; Yellow solid; M.p. 133-135 °C;
"H NMR (400 MHz, CDCl3): § 7.43 — 7.37 (m, 2H), 7.34 — 7.22 (m, 6H), 6.71 (s, 1H),
5.14 (s, 2H), 2.48 (s, 3H). 3C NMR (101 MHz, CDCl3): § 153.14, 139.17, 136.89,
132.49, 132.03, 129.09, 126.56, 120.25, 116.08, 66.88, 15.70. HRMS (ESI): calcd for
C1sHisNO»SBr" (M + Na)™: 373.9826, found 373.9828.

4-(methylthio)benzyl (3-aminophenyl)carbamate (8x)

Prepared according to general procedure; 93% yield; Yellow solid; M.p. 68-70 °C;
'H NMR (400 MHz, CDCl3): & 7.32 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 7.9 Hz,
3H), 7.05 (t, J = 8.0 Hz, 1H), 6.94 (s, 1H), 6.62 — 6.54 (m, 2H), 6.45 — 6.33 (m,
1H), 5.13 (s, 2H), 3.68 (s, 2H), 2.48 (s, 3H). 3C NMR (101 MHz, CDCl3):
153.38, 147.50, 139.09, 138.95, 133.05, 129.98, 129.15, 126.82, 110.53, 108.96,
105.45, 66.73, 15.93. HRMS (ESI): calcd for CisHisN.O>S™ (M + Na)™:
311.0830, found 311.0834.
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4-(methylthio)benzyl cyclohexylcarbamate (8y)
SN
g-ts

Prepared according to general procedure; 50% yield; White solid; M.p. 93-95 °C;
TH NMR (400 MHz, CDCl3): 8 7.32 — 7.20 (m, 4H), 5.03 (s, 2H), 4.61 (s, 1H),
3.49 (d,J=10.5 Hz, 1H), 2.48 (s, 3H), 2.01 — 1.86 (m, 2H), 1.77 — 1.64 (m, 2H),
1.63 — 1.54 (m, 2H), 1.42 — 1.26 (m, 2H), 1.16 — 1.09 (m, 2H). 3C NMR (101
MHz, CDCl3) 6 155.70, 138.67, 133.74, 129.00, 126.85, 66.26, 50.08, 33.57,
25.65,24.93, 16.01. HRMS (ESI): calcd for C1sH21NO>S" (M + Na)":302.1191,
found 302.1196.

S-phenethyl phenylcarbamothioate (8z)
( ] O /\/©

N)J\S

H

Prepared according to general procedure; 80% yield; White solid; M.p. 108-110 °C; 'H
NMR (400 MHz, CDCl3): 6 7.46 — 7.39 (m, 2H), 7.38 — 7.28 (m, 4H), 7.26 — 7.20 (m,
3H), 7.13 (ddt, ] = 8.6, 7.3, 1.2 Hz, 1H), 7.01 (s, 1H), 3.29 — 3.18 (m, 2H), 2.99 (dd, J
= 8.8, 6.5 Hz, 2H). All analytical data were in good accordance with data reported in
the literaturel™].

S-isobutyl phenylcarbamothioate (8aa)

<)\N)OJ\S/\/CW

H CH;

Prepared according to general procedure; 90% yield; White solid; M.p. 105-
107 °C; '"H NMR (400 MHz, CDCls): § 7.42 — 7.37 (m, 2H), 7.32 — 7.23 (m,
2H), 7.14 — 7.00 (m, 2H), 2.88 (d, J = 6.7 Hz, 2H), 1.86 (dq, J = 13.3, 6.7 Hz,
1H), 0.98 (d, J = 6.7 Hz, 6H). 13C NMR (101 MHz, CDCl3) 6 166.19, 137.98,
129.24, 124.44, 119.80, 38.82, 29.31, 28.47, 21.80. HRMS (ESI): calcd for
C1iHisNOS* (M + Na)': 232.0772, found 232.0775.

S-cyclohexyl phenylcarbamothioate (8ab)
[ ] O [ ]

N)J\S

H

Prepared according to general procedure; 70% yield; Yellow solid; M.p. 106-
107 °C; 'H NMR (400 MHz, CDCl3): § 7.43 — 7.38 (m, 2H), 7.33 — 7.27 (m,
2H), 7.10 (d, J = 7.4 Hz, 1H), 7.08 — 7.04 (m, 1H), 3.60 — 3.50 (m, 1H), 2.09 —
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1.96 (m, 2H), 1.73 (dq, J=12.1, 3.9 Hz, 2H), 1.45 (dddd, J=21.9, 16.0, 9.5, 4.5
Hz, 5H), 1.34 — 1.19 (m, 1H). All analytical data were in good accordance with
data reported in the literaturel®l.

S-(4-chlorobenzyl) phenylcarbamothioate (8ac)

Prepared according to general procedure; 90% yield; Yellow solid; M.p. 119-
121 °C; 'TH NMR NMR (400 MHz, CDCl3): 8 7.40 (d, J= 8.1 Hz, 2H), 7.31 (dd,
J=17.6,7.1 Hz, 6H), 7.12 (t, J = 7.4 Hz, 1H), 7.03 (s, 1H), 4.17 (s, 2H).All
analytical data were in good accordance with data reported in the literaturel®l.

S-benzyl phenylcarbamothioate (8ad)

<H I

Prepared according to general procedure; 70% yield; Yellow solid; M.p. 93-95 °C;
H NMR (400 MHz, CDCl3): & 7.45 —7.28 (m, 9H), 7.27 — 7.20 (m, 1H), 7.11
(t, J =7.3 Hz, 1H), 7.05 (s, 1H), 4.23 (s, 2H). All analytical data were in good
accordance with data reported in the literaturel®.

S-butyl phenylcarbamothioate (8ae)

(@)
A

H

Prepared according to general procedure; 90% yield; White solid; M.p. 73-74 °C;
'H NMR (400 MHz, CDCl3): 6 7.44 — 7.37 (m, 2H), 7.35 — 7.27 (m, 2H), 7.10
(tt, J=7.2, 1.2 Hz, 2H), 2.98 (t, J = 7.3 Hz, 2H), 1.65 (tt, J = 8.8, 6.7 Hz, 2H),
1.43 (dq, J = 14.5, 7.3 Hz, 2H), 0.93 (t, J = 7.4 Hz, 3H) All analytical data were
in good accordance with data reported in the literature!®l.

I-phenyl-3-(m-tolyl)urea (8af)

s¥isH

N
5 3

Prepared according to general procedure; 87% yield; White solid; M.p. 230-
235 °C; "TH NMR (400 MHz, DMSO-ds): 3 8.65 (s, 1H), 8.56 (d, J = 6.8 Hz,
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1H), 7.49 — 7.42 (m, 3H), 7.33 — 7.29 (m, 2H), 7.19 — 7.10 (m, 1H), 7.00 — 6.92
(m, 2H), 6.79 (d, J = 7.4 Hz, 1H), 2.28 (s, 3H). All analytical data were in good
accordance with data reported in the literaturel®.

1-(2-bromophenyl)-3-phenylurea (8ag)

sW¥s
H H g

Prepared according to general procedure; 70% yield; White solid; M.p. 171-
173 °C; '"H NMR (400 MHz, DMSO-ds): 4 9.46 (s, 1H), 8.14 (s, 1H), 8.09 —
8.03 (m, 1H), 7.63 — 7.59 (m, 1H), 7.47 (d, J = 7.9 Hz, 2H), 7.32 (dt, J = 15.7,
7.7 Hz, 3H), 6.97 (dt, J = 8.7, 4.2 Hz, 2H). All analytical data were in good
accordance with data reported in the literature!°l.

1-(3-bromophenyl)-3-phenylurea (8ah)
[ ] 0] [ ]

NJ\N Br

H H

Prepared according to general procedure; 81% yield; White crystal; M.p. 171-
173 °C; 'H NMR (400 MHz, DMSO-de): 5 8.98 — 8.70 (m, 1H), 8.64 (s, 1H),
7.48 — 7.43 (m, 3H), 7.34 — 7.21 (m, 4H), 6.98 (qt, J = 7.4, 1.3 Hz, 2H). All
analytical data were in good accordance with data reported in the literature[*®,

1-(naphthalen-1-yl)-3-phenylurea (8ai)

S

Prepared according to general procedure; 95% yield; Pale purple solid; M.p. 242-
246 °C; 'TH NMR (400 MHz, DMSO-ds): & 8.84 (d, J=115.3 Hz, 1H), 8.58 (s,
1H), 8.12 — 7.81 (m, 2H), 7.60 — 7.49 (m, 1H), 7.49 — 7.40 (m, 2H), 7.42 — 7.33
(m, 2H), 7.29 — 7.15 (m, 3H), 6.98 — 6.86 (m, 1H). All analytical data were in
good accordance with data reported in the literature!!l.

1-(2-aminophenyl)-3-phenylurea (8aj)

©\Nj\N/©
H H

NH,
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Prepared according to general procedure; 80% yield; White solid; M.p. 183-
184 °C; 'H NMR (400 MHz, DMSO-ds): 5 8.68 (s, 2H), 7.45 (dd, J = 8.5, 1.0
Hz, 4H), 7.34 — 7.20 (m, 4H), 7.01 — 6.83 (m, 2H). All analytical data were in
good accordance with data reported in the literature*?.

1-benzyl-3-phenylurea (8ak)

(0]
Qu*m@

Prepared according to general procedure; 81% yield; White solid; M.p. 171-
172 °C; "TH NMR (400 MHz, DMSO-ds): 5 8.54 (s, 1H), 7.44 — 7.37 (m, 2H),
7.36 — 7.27 (m, 4H), 7.27 — 7.19 (m, 3H), 6.94 — 6.85 (m, 1H), 6.60 (t, J = 6.0
Hz, 1H), 4.31 (d, J = 5.9 Hz, 2H). All analytical data were in good accordance
with data reported in the literature[*?].
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1. H, 3C NMR and HRMS spectra
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"H NMR spectra of 8¢
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"H NMR spectra of 8e
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"HNMR spectra of 8g

Trs—
£L°91
L8'91
8891
8891
6391
069
20°LA
E.L
902

9T'L
mm_hw
8T'L]

0€'L]
1€
el
PEL]
SELT
LE'L?

~n-CH3

e}
M

&,

"H NMR (400 MHz, CDCl3)

e

Fue

Fioz

Fogy
El02
Ep0L

Lres

40

45
1 (ppm)

50

55

"H NMR spectra of 8h

8rT—

PIs—

L9'9
vo'L
90°L
80°L
€T
vTL
STL
9T'L
8T'L
6T°L)
€L
e
ﬁ.;
8€'L

TH NMR (400 MHz, CDCl3)

k4

Fooe

40

55 50 45
1 (ppm)

6.0

6.5

7.0

75

Si6



13C NMR spectra of 8h
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"H NMR spectra of 8i
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13C NMR spectra of 8j
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"H NMR spectra of 8k
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'"H HRMS spectra of 8m
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HRMS spectra of 8m

Monoisotopic Mass, Even Electron lans
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"HNMR spectra of 80
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HRMS spectra of 80

Monoisotopic Mass, Even Electron lons

212 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:11-11 H:15-15 N:0-100 O:0-100 Na: 0-1
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13C NMR spectra of 8p
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'H NMR (400 MHz, CDCl3)

"H NMR spectra of 8q
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HRMS spectra of 8q

Monoisotopic Mass, Even Electron lons

548 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
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"HNMR spectra of 8s
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HRMS spectra of 8s

Monoisotopic Mass, Even Electron lons
292 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
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"H NMR spectra of 8u
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HRMS spectra of 8u

Monoisotopic Mass, Even Electron lons

830 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C: 1515 H:14-14 N:0-100 O:0-100
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13C NMR spectra of 8v
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"H NMR spectra of 8w

src—

ris—

LL9—
vzl
9Z L
8z'L

WL

Br.

"H NMR (400 MHz, CDCl3)

Fore

st

Fooe

e

g8 0

Foze
g0z

8.0 55 50 45 40
1 (ppm)

65

80 75

85

9.0

13C NMR spectra of 8w

0L'GL—

88'99—

809k —
szozl—

95921~
BO6TL~
€028l ~
orzsL”
6898l —
LI'BELT

plesl—

Br-

3¢ NMR (101 MHz, CDCl3)

-

-10

40

%0
1 (ppm)

T
100

S33



HRMS spectra of 8w

Monoisotopic Mass, Even Electron lons

1205 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:15-15 H:14-14 N:0-100 O:0-100 Na: 0-1 S:14 Br1-2
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13C NMR spectra of 8x
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HRMS spectra of 8x
Monoisotopic Mass, Even Electron lons
936 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:15-15 H:16-16 N:0-100 O:0-100 Na:0-1 S:1-4
25
240403-13-24 12 (0.080) 1: TOF MS ES+
1.37e+005

101 311.0834

%:

3120855 3430816
o1, 3021410 3031009505 1042 307 62403083019 311.0165 | 0816, - 141643171093 3489999 319.3005 .
30‘2,0 ‘ 30:1,0 I 30%‘),0 ' 30|8,0 I 31‘0,0 ‘ 31|2,0 ' 31¢|¢, ' 31%3 I 31‘8,0 ZICI,CI '

S35



"H NMR spectra of 8y
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HRMS spectra of 8y

Maonoisotopic Mass, Even Electron lons
871 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:15-15 H:21-21 N:0-100 O:0-100 Na:0-1 S:1-4
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"H NMR spectra of 8aa
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HRMS spectra of 8aa

Monoisotopic Mass, Even Electron lons

427 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-11 H:15-15 N:0-100 O:0-100 Na:0-1 S:1-4

25

240403-13-27 10 (0.072) 1: TOF MS ES+
1.00e+005

232.0775

101

210.0953
233.0800

173.0797 85171 491 9802 2161006  225.9512 2742736

m/z
170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280
1
H NMR spectra of 8ab
2 $  agg @ o=
2 5 832 3 @ &%
AN | | N\
E:l o Y
NJ A
N
13C NMR (101 MHz, CDCl3)
.
! |
| | \ |
L Lot ML "
200 1% 180 170 160 150 140 130 120 0o 100 9% 80 70 60 5 40 30 20 10 0 -0

1 (ppm)

S39



"H NMR spectra of 8ac
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"H NMR spectra of 8ae
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8T
6T'L1
0€'L
0€'L]
1€
L]
L
St LA
9L+
S.&
L'
$6'8
LS8
€98
59’8

TH NMR (400 MHz, DMSO)

LT

=00'e

+86'0
»99'L
*50')
=Ll
~IEE

#56'0
~E0't

0.5

00

1 (ppm)

S41



"H NMR spectra of 8ag
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"H NMR spectra of 8ai
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"H NMR spectra of ak
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