Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2019

Electronic Supplementary Information

Cal,-Catalysed Direct Transformation of N-Alloc-, N-Troc-, and

N-Cbz-Protected Amines to Asymmetrical Ureas

Van Hieu Tran,?® and Hee-Kwon Kim?*2b

@ Department of Nuclear Medicine, Molecular Imaging & Therapeutic Medicine Research
Center, Chonbuk National University Medical School and Hospital, Jeonju, 54907, Republic
of Korea

b Research Institute of Clinical Medicine of Chonbuk National University-Biomedical
Research Institute of Chonbuk National University Hospital, Jeonju, 54907, Republic of

Korea

* Corresponding author.
Tel: +82 63 250 2768; Fax: +82 63 255 1172.
E-mail address: hkkim717@jbnu.ac.kr (H-K Kim).

Contents
Effect of reagents on the rate of the preparation of Urea ...........ccceecvvevieeiiienieniieieceeeceee S2
Effect of amount of Cal, on the rate of the preparation of urea...........cccccveeeeiievciiencieccie e, S3
INMR SPECLIA ..ttt st ettt et st et eeees S4-S36

HRMS SPECLIA ..ottt S37-S64



Figure S1. Effect of reagents on the rate of the preparation of urea
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Figure S2. Effect of amount on the rate of the preparation of urea structure
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Allyl p-tolylcarbamate (1b)
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Allyl 4-chlorophenylcarbamate (1c¢)
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Allyl benzylcarbamate (1d)
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Allyl methyl(phenyl)carbamate (1e)
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1-benzyl-3-phenylurea (3a)
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1-butyl-3-phenylurea (3b)
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N-phenylpiperidine-1-carboxamide (3c)
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3-phenyl-1,1-dipropylurea (3d)
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N-phenylpyrrolidine-1-carboxamide (3e)
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1-benzyl-3-p-tolylurea (3f)
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1-cyclohexyl-3-p-tolylurea (3g)
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N-p-tolylpiperidine-1-carboxamide (3h)
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1-benzyl-3-(4-chlorophenyl)urea (3i)
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1-(4-chlorophenyl)-3-cyclohexylurea (3j)
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N-(4-chlorophenyl)piperidine-1-carboxamide (3k)
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1,3-dibenzylurea (31)
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1-carboxamide (30)
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3-benzyl-1,1-dipropylurea (3p)
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3-benzyl-1-methyl-1-phenylurea (3q)
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H NMR spectrum of 3-benzyl-1-methyl-1-phenylurea (3q)
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N-methyl-NV-phenylpiperidine-1-carboxamide (3r)
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"H NMR spectrum of N-methyl-N-phenylpiperidine-1-carboxamide (3r)
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2,2,2-trichloroethyl phenylcarbamate (4a)
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'H NMR spectrum of 2,2,2-trichloroethyl phenylcarbamate (4a)

Cl cl

Cl

g

-0.100102030405060708091.01.1121314151.61.71.81.92.02.122232425262.72829

WWM SRV T——

2z

:

g

:

-

253

=2

2000 1900 1800 1700 1600 15 .0 1400 130.0 120.0 1100 1000 90. 80.0 70.0 60.0

g s z23¢ 2 s5s%
—_ o~ ] P =~ =S
] g 83 = & EEES

X : parts per Million : 13C

13C NMR spectrum 2,2,2-trichloroethyl phenylcarbamate (4a)



2,2,2-trichloroethyl benzylcarbamate (4b)
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'H NMR spectrum of 2,2,2-trichloroethyl benzylcarbamate (4b)
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2,2,2-trichloroethyl piperidine-1-carboxylate (4c)
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13C NMR spectrum 2,2,2-trichloroethyl piperidine-1-carboxylate (4c)
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Benzyl phenylcarbamate (4d)

10.07

0
2.00

1.01
L

(Thousands)
0

10.0 9.0 8.0 7.0 6.0 5.0 4.0 ?10 2‘.0 1.0 0
N \
T N e L
ILIIT[AREGTLLTg52= ]
[RONGNGRGHENE NN GG -
X : parts per Million : 1H
1
H NMR spectrum of Benzyl phenylcarbamate (4d)
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Benzyl benzylcarbamate (4e)
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'"H NMR spectrum of benzyl benzylcarbamate (4e)
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1-isobutyl-3-phenylurea (6b)
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13C NMR spectrum of 1-isobutyl-3-phenylurea (6b)



1-benzyl-3-isobutylurea (6e)
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'"H NMR spectrum of 1-benzyl-3-isobutylurea (6€)
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N-butylpiperidine-1-carboxamide (6h)
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'H NMR spectrum of N-butylpiperidine-1-carboxamide (6h)
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I3C NMR spectrum of N-butylpiperidine-1-carboxamide (6h)




Dipiperidin-1-ylmethanone (6i)
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'H NMR spectrum of dipiperidin-1-ylmethanone (6i)
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N-phenylmorpholine-4-carboxamide (61)
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"H NMR spectrum of N-phenylmorpholine-4-carboxamide (61)
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13C NMR spectrum of N-phenylmorpholine-4-carboxamide (61)



N-benzylpyrrolidine-1-carboxamide (6n)
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"H NMR spectrum of N-benzylpyrrolidine-1-carboxamide (6n)
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I3C NMR spectrum of N-benzylpyrrolidine-1-carboxamide (6n)



HRMS analysis of allyl phenylcarbamate

%10 5 Cpd 1: C10H11 N O2: +ES| Scan (rt: 0.169-0.277 min, 14 scans) Frag=110.0% 11(pi02.d

178,
([C10H11

1863
NOZ]+H)+

T

160 180 200 220 240 260 280 300 320 340 360 380

Counts vs, Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z Calce m/z Diff{ppm) z |Abund Formula Ion
178.0863 178.0863 -0.42] 1 755831.8B| C10H11NO2 (M+H)+
179.0896 179.0894 -0.89] 1 68024.85|C10H1 1INO2 (M+H)+
180.0918 180.0218 031 1 4455.63|C10H11NO2 (M+H)+
195.1184 195.1128 -28.46] 1 309.29| C10H1 1NO2 (M+NH4)+
200.0683 200.0682 -0.73] 1 2927.43|C10H11NO2 (M+Ma)+
201.0706 201.0714 4.01) 1 382.18| C10H11NO2 (M+MNa)+
377.1477 377.1472 -1.26] 1 453.09| C10H1 1INO2 (2M+Na)+
378.1496 378.1504 191) 1 67.98| C10H11NO2 (2M+Na)+

400




HRMS analysis of allyl p-tolylcarbamate

H
N

IO

%10 5 Cpd 1: C11 H13 N O2: +ES| Scan (rt: 0.196-0.330 min, 17 scans) Frag=110.0% 12(p)01.d
192.p022
8 ([CTTHAZNO2]+H)+
G
4
2
0

220 240 260 280 300 320 340 360 380 400 420
Counts vs. Mass-to-Charge (miz)

180 200

MS Spectrum Peak List

m/r Cale m/z Diff{ppm) z |Abund Formula Ion
192.1022 152.1019 -1.66] 1 995135.31|C11H13N02 (M+H)+
193.1052 1593.1051 0.5) 1 124137.66| C11H13NOZ2 (M+H)}+
194.1083 1594.1075 4.1] 1 7893.91]C11H13NC2 (M+H}+
209.1287 209.1285 -1.09] 1 93.57|C11H13NO2 (M+NH4)+

214.084 214.0838 -0.69] 1 5556.85]C11H13N02 (M+Na)+

215.086 215.0871 4.89] 1 680.59|C11H13N02 (M+Na)+
230.0555 230.0578 998] 1 109.08| C11H13N02 (M+K)+
383.2018 383.1965 -13.87] 1 228.74|C11H13N02 (ZM+H)+
405.1786 405.1785 -0.18] 1 1648.01]C11H13NO2 [2M+Na)+
406.1816 406.1817 0.12] 1 383.74|C11H13N02 [2M+Na)+




HRMS analysis of allyl benzylcarbamate

SN

O

%10 5 Cpd 1: C11 H13 N O2: +ES| Scan (rt: 0.186-0.294 min, 14 scans) Frag=110.0% 14{p)01.d
1592 1020

S4CTTHIINOZ]+H)+

G

_4 4

2 383.2025

{(Z[CTTH13NO2]+H)+
0 r bty + + r r . - . . r L r
180 200 220 240 280 280 300 320 340 360 380 400 420 440
Counts vs, Mass-to-Charge (miz)
MS Spectrum Peak List
m/z Calc m/z Diff{ppm) z |Abund Formula Ion

192.102 192.1019 -0.43] 1 927968.31|C11H13N02 (M+H)+
193.1053 193.1051 -0.84] 1 97831.45|C11H13N02 (M+H)}+
194.1082 194.1075 -3.46] 1 6391.1B|C11H13N02 (M+H)+
209.1294 209.1285 -447] 1 BB.66|C11H13N0O2 (M+NH4)+

214.084 214.0838 -0.87] 1 7978.07|C11H13NO2 (M+Na)+
215.0865 215.0871 243 1 098.99|C11H13NO2 (M+Na)+
383.2025 383.1965 -15.66] 1 678.31|C11H13N0O2 (2M+H)+
384.2049 384.1997 -13.33] 1 134.06|C11H13N02 (2ZM+H)+
405.1786 405.1785 -0.32] 1 548.15|C11H13N02 [2M+MNa)+
421.1439 421.1524 2017] 1 51.03|C11H13NO2 (2ZM+K)+




HRMS analysis of allyl methyl(phenyl)carbamate

oHy
S
(6]

%104 Cpd 1: C11 H13 N O2: +ES| Scan (rt: 0.155-0.171, 0.355-0.796 min, 57 scans) Frag=110.0% 15{p)...
1921020
3 ([CTTH13NO2]+H)+
2.54
2]
1.54
1
214.0841
0.51 {([CTTH13NO2Z2]+MNa)+
0 L 14! 1 syl

165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240
Counts vs, Mass-to-Charge (m/z)

MS Spectrum Peak List

m/zr Calc m/z Diff{ppm) z |Abund Formula Ion
192.102 152.1019| -0.24] 1 33760.37] C11H13N0O2 (M+H)+
193.1054 1583.1051 -1.22] 1 3257.04|C11H13NO2 [(M+H)}+
214.0841 214.0838| -1.07] 1 717.12|C11H13N02 [(M+Ma)+
215.0859 215.0871 5.58] 1 72.09|C11H13NO2 (M+Na)+




HRMS analysis of 1-benzyl-3-phenylurea

10 4 |Cpd 1: C14 H14 N2 O: +ES| Scan (rt: 0.132-0.157, 0.582-0.590 min, 6 scans) Frag=110.0V 31(p}0..
?.
E.
5.
4.
3.
2 453.2287
" (2[C14H14N2O]+H)+
0 l i .

. L L
220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts vs, Mass-to-Charge (miz)

MS Spectrum Peak List

m/z Cale m/z Diff{ppm) z |Abund Formula Ion
227.1179 227.1179 017 1 72221.92|C14H14N20 (M+H)+
228.1211 22B.121 -0.44] 1 8610.99|C14H14N20 (M+H)+
229.1252 220.1238 -6.13] 1 659.57|C14H14N20 (M+H)+
249.0999 249.0098 041 1 16504.33|C14H14N20 (M+Na)+
250.1032 250.1029 -0.92] 1 2070.75|C14H14N20 (M+Na)+
265.0745 265.0738 -263] 1 630.21|C14H14N20 (M+K)+
453.2287 453.2285 -0.52] 1 3173.07|C14H14N20 (2M+H)+
454.2312 454.2316 089 1 004.34|C14H14N20 (2M+H)+
475.2102 475.2104 0.47] 1 1674.23|C14H14N20 {2M+Na)+
476.2137 476.2135 037 1 551.08|C14H14N20 (2M+Na)+




HRMS analysis of 1-butyl-3-phenylurea

x10 4 Cpd 1: C11 H16 N2 O: +ESI| Scan (rt: 0.112-0.161 min, & scans) Frag=110.0V 32{p)01.d
| 1931336

5 ([CTIH1GN2O]+H)+

44

3

24

385.2603
11 (Z2ICTTHIEMN20]+H)+
0 . ; L. J.I : | . . . . - . : | . .
180 200 220 240 260 280 300 320 340 380 380 400 420
Counts vs. Mass-to-Charge (miz)
MS Spectrum Peak List
m/z Cale m/z Diff{ppm) z |Abund Formula Ion

193.1336 193.1335 -0.18] 1 60821.14|C11H16M20 (M+H}+
194.1367 184.1366 04 1 5880.69|C11H16N20 (M+H)+
210.1573 210.1601 13.41] 1 325.55|C11H16M20 [(M+NH4)+
215.1171 215.1155 7331 5775.23|C11H16N20 (M+Na)+

216.12 216.1185 -6.79] 1 599.35|C11H16N20 (M+Ma)+
217.1047 217.1211 75.65) 1 2180)C11H16N20 (M+Na)+
231.0886 231.0894 349] 1 137.6)C11H16N20 (M+K)+
385.2603 385.2598 -1.38] 1 1653|C11H16N20 (2M+H)+
386.2626 386.2628 0.62] 1 411.42|C11H16M20 (2M+H)+
407.2416 407.2417 0.28] 1 216.55|C11H16N 20 [2M+Na)+




HRMS analysis of N-phenylpiperidine-1-carboxamide

Oyl

w1p 5 |*ES| Scan (rt: 0.093-0.591 min, 60 scans) Frag=110.0% 43(p)01.d
5 205.1356
4
3
2.
11 boo 2231 431.2423
J“l fotd s ; . l v Al .ﬁ55L1151. 3 - v —
100 150 200 250 300 350 400 450 500 550 600 650 70O 750 B00 850 500
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z Z JAbund
102.0341 1 |37882.87
105.0425 1 |4B663.01
110.0202 1 |41440.02
121.0509 1 |23466.91
205.1356 1 |489772.81
206.1365 1 |103043.95
227.1157 1 |210662.73
22B.11B8 1 |23299.45
431.2423 1 |59130.71
500.1852 1 |23782.71




HRMS analysis of 3-phenyl-1,1-dipropylurea

©/NTO(N\/\

%10 & | *ES| Scan (rt: 0.102-0.644 min, 86 scans) Frag=110.0V 33(p)01.d
1 * 221.1677

0.8

0.64

0.4

463.3049
0.2
L , ‘?2212855 541.2474 687.1773 ,
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)

Peak List
T Z [~z [Abund |
102.1279 1 [37996.87
105.0425 1 |48330.87
221.1677 1 |s82819.88
222.1681 1 |239895.98
243.1472 1 |386143.84
244.1501 1 |53614.29
284.1735 1 [s2594.68
322.2855 1 |65667.84
463.3049 1 |235945.95
464.3078 1 |67972.52




HRMS analysis of N-phenylpyrrolidine-1-carboxamide

+ES| Scan (rt: 0.097-0.597 min, §1 scans) Frag=110.0% 34{p)01.d

403.2108

481.1537
1

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

x10 9

6 191.1196

5 -

4 4

3 4

2 -

1

I |

Peak List
7T Z [Abund
102.0342 1 |39276.58
105.0425 1 |50688.03
110.0202 1 |2BBR5.B2
191.1196 1 |561603.88
192.1211 1 |102729.78
213.1001 1 |305899.5
214.1032 1 ]33915.61
254.1266 1 ]31513.91
403.2108 1 |161267.7
404.2139 1 |136091.69

Counts vs. Mass-to-Charge (mJ/z)




HRMS analysis of 1-benzyl-3-p-tolylurea

%10 4 Cpd 1: 15 H16 N2 O: +ES| Scan (rt: 0.169-0.269 min, 13 scans) Frag=110.0V 35(p)01.d

1.54

0.5

J

'l

220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts vs, Mass-to-Charge (miz)

MS Spectrum Peak List

miz Cale m/z Diff{ppm) z |Abund Formula Ion
241.1337 241.1335 0.57] 1 23190.68|C15H16M20 (M+H)+
242.1368 242.1367 -0.65] 1 3202.03|C15H16N20 (M+H)+
243.1443 243.1395 -19.76] 1 721.41| C15HI6N20 (M+H)+
263.1158 263.1155 -1.02] 1 20549.54| C15H16M 20 (M+MNa)+
264.119 264.1186 -1.67] 1 2546.38] C15H16M20 (M+Na)+
279.08 279.0894 -1.98] 1 1576.76] C15H16M20 (M+K)}+
280.0937 280.0925 -4.1] 1 231.76| C15H16N20 (M+K)+
481.2616 481.2598 -3.72] 1 257.1|C15H16M20 (2M+H)+
503.242 503.2417 -0.53] 1 3333.6] C15H16N20 (2M+Na)+
S504.2454 504.2449 -1.13] 1 1081.32|C15H16N20 (2M+Na)+

500 520



HRMS

oy

analysis of 1-cyclohexyl-3-p-tolylurea

H H
N.__N

e

%10 5 | *ES| Scan (rt: 0.107-0.615 min, 62 scans) Frag=110.0% 36(p)02.d
4 233.1660
3.
4653238
2.
14
ol Juy 1829852 . .., 6842032 7814327  922.0098
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
Peak List
LT3 Z |Abund
102.0341 1 |40752.88
105.0424 1 |51224.39
110.0202 1 |30458.64
121.0509 1 |24749.5
233.166 1 |377603.16
234.1683 1 |72135.65
255.147 1 |124235.4
465.3238 1 |248010.47
466.3261 1 |B9234.87
487.3049 1 |62153.42




HRMS analysis of 1-(4-chlorophenyl)-3-cyclohexylurea

H H
S0

xig 5 [*ESI Scan (rt: 0.114-0.547 min, 53 scans) Frag=110.0% 35(p)01.d
253.1104
2.51
2 4
1.54
1
0.5 S05.2135
l“ 182.9852 394.0619 l 605.1382 922.0098
L L |.1 I . L |
1i.‘.lt]I ‘IEEI 2I:I-I:I 250 S!JI:I' 350 4-I:Iﬂ 45!] EDD 550 EﬂD EED ?DI:I ?EI:I' EGI:I' 850 EI'I:IEI 950
Counts va. Mass-to-Charge (m/z)

Peak List
L7 Z JAbund
102.0341 1 |3B8105.75
105.0424 1 |54933.31
110.0202 1 |46137.39
121.0505 1 |24547.17
253.1104 1 |255211.7
254.1135 1 |32619.96
255.1078 1 |79053.64
505.2135 1 |43938.07
507.2113 1 |27415.31
523.3245 1 |23589.51




HRMS analysis of N-(4-chlorophenyl)piperidine-1-carboxamide

Cl
Ty

%10 & | YES| Scan (rt: 0.109-0.558 min, 55 scans) Frag=110.0% 37(p)01.d
al 230 0956
34
24
‘| .
]“ | 13:2.?352 . 39,0199 523.,[’-:244 |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z [~z [Abund |
102.0341 1 |37879.71
105.0424 1 |54058.69
110.0202 1 ]139275.34
121.0509 1 124275.18
182.9852 1 |18145.81
230.0556 1 |401047.97
240.058 1 |60982.38
241.0522 1 1156123.44
261.0768 1 |25542.6
523.3244 1 117940.42




HRMS analysis of 1,3-dibenzylurea

SUNVe

O

w10 & |*ESI Scan (rt: 0.087-0.512 min, 52 scans) Frag=110.0% 3-13(p)01.d

2411338
2
1.5
1
481.2604
0.51
182 9852
“ l | 341.0588 | | 581.1851 H22.0008
e e b v r 7 bl v r v 1 .I.
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z Z |Abund
102.0342 1 |39116.25
105.0425 1 |52403.49
110.0202 1 |55995.58
121.0509 1 |25040.56
182.9852 1 |27528.33
241.1338 1 |226250.72
242.137 1 132862.19
263.1158 1 |93459.55
481.2604 1 |77394.2
482.2635 1 |22587.38




HRMS analysis of 1-benzyl-3-butylurea

%10 5 Cpd 1: C12 H18 N2 O +ES| Scan (rt: 0.490-0.523 min, 5 scans) Frag=110.0Vv 39{p)01.d

1.4 1 207493
1.2 ([C12HIBNZO+H)+

'| 4
0.8
0,6
0.41 413.2906
0.2 (2[C12H1BN20]+H )+

0L T —l r r . - T T T T T T

200 220 240 260 280 300 320 340 360 380 400 420 440
Counts vs, Mass-to-Charge (m/z)
MS Spectrum Peak List
miz Cale m/z Diff{ppm) z |Abund Formula Ion
207.1493 207.1492 -0.44] 1 147211.63|C12H18N20 (M+H)+
208.1524 20B8.1523 053] 1 14611.47|C12H1BN2O (M+H)+
209.1541 209.155 4211 1 3143.35|C12H18N20 (M+H)}+
229.1311 220.1311 0.15] 1 20872.03|C12H1BN2O (M+Na)+
230.1347 230.1342 -207] 1 2509.59|C12H18N20 (M+Na)+
231.1351 231.1369 7721 1 270.12|C12H18N20 (M+Na)+
245.1049 245.1051 0.67] 1 641.67|C12H18N20 (M+K)+
413, 2906 413.2011 1.26] 1 3251.84|C12H1BN20 (2M+H)+
414.2936 414.2042 1.34] 1 B75.96|C12H18N20 (2M+H)+
435.274 435.273 -218| 1 038.29|C12H18N20 (2M+Na)+




HRMS analysis of N-benzylpiperidine-1-carboxamide

88

%10 5 |*ES| Scan (rt: 0.110-0.601 min, 80 scans) Frag=110.0% 45(p)01.d
1 219.1520
E.
5.
_4.
3.
2.
459.2734
'l.
ol e L | sz 683.1461 |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)
Peak List
m;.r z IEunﬂ
102.0342 1 |36743.79
105.0425 1 |46101.9
110.0202 1 [371283
215.152 1 |612506.75
220.1525 1 |160927.59
241.1314 1 |310572.78
242.1344 1 |41399.69
455.2734 1 |129395.91
460.2765 1 [33759.79
537.2162 1 |35238.17




HRMS analysis of 3-benzyl-1,1-dipropylurea

o
NAN/\/
O s

w10 5 |*ES| Scan (rt: 0.114-0.630 min, 63 scans) Frag=110.0% 3-10(p)02.d
61 235.1843
5.
44
3.
24 491.3363
14
[, 1829852 . . |_ S 715.2083 .
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)
Peak List
myz F3 Euni
102.0341 1 |37344.2
105.0424 1 |45526.56
110.0202 1 |30319.7
235.1843 1 |5B4508.5
236.184 1 |197452.7
257.1628 1 |293786.56
258.1659 1 |41263.97
491.3363 1 |160427.69
4923395 1 |46950.71
569.2791 1 |35049.2




HRMS analysis of 3-benzyl-1-methyl-1-phenylurea

(o]

w10 5 |*ESI Scan (rt: 0.103-0.677 min, 70 scans) Frag=110.0% 3-12(p)01.d
7] 241.1352
&4
5.
4.
3.
5 5032422
;: _ 182.9852 | 388.1568 I531.l1.~349 727 1148 922.0098
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (mJ/z)
Peak List
iz [~z [Abund |
105.0424 1 [46126.33
241.1352 1 [666556.06
242.1360 1 [149666.77
263.1167 1 |460782.44
264.1189 1 [o2995.38
503.2422 1 |194206.88
504.2453 1 [61674.72
508.2199 1 |87692.95
508.7213 1 |59677.03
581.1840 1 [61241.09




HRMS analysis of 2,2,2-trichloroethyl phenylcarbamate

(j“wr(&g

O

x10 3 Cpd 1: C8 HE CI3 N O2: +ES| Scan (rt: 0.167-0.517 min, 43 scans) Frag=110.0% 21{(p)11.d

16 267 p6A5
([COHBCIANOZ]+H)+

1.4
1.2

14

081 271.9639

0.6+ {[CBHBCIZNO2]+H]+

0.4 4 ‘

0.2

n_ul PN | PR T | L Ll

264 265 266 267 268 260 270 271 272 273 274 275
Counts vs. Mass-to-Charge (m/z)

Peak List
Mz z [Abund JFormula Ton
267.9695] 1 1726.86]conBCI3NGD2 (M+H)+
268.965] 1 226. EEIC’EI'HHCHNUZ (M+H)+
269.9666] 1 1658.62]conscianG2 (M+H)+
270.9677] 1 143. QEICEHBCHNUE (M+H)+
271.9639] 1 482.6]coHBCI3NG2 (M+H)+

276




HRMS analysis of 2,2,2-trichloroethyl piperidine-1-carboxylate

O\ITO cl

0]

Cl
Cl

wig 5 |*ESI Scan (rt: 0.088-0.613 min, 64 scans) Frag=110.0% 23(p)01.d

1.4
1.2

0.84
0.6
0.4
0.2

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

260.0005

182.9851

413.2665

523.3243

Peak List

7E3 Z |Abund |
102.0341 1 |45193.2
105.0424 1 1121634.98
110.0202 1 |62565.58
121.0509 1 |26328.53
182.9851 1 123734.07
260.000% 1 |129658.43
261.9978 1 |121282.58
263.995 1 |32358.99
523.3243 1 |13695.83
922.0008 1 117862.75

Counts vs. Mass-to-Charge (nmv/z)




HRMS analysis of benzyl phenylcarbamate

S

o)

wig 5 |*ESI| Scan (rt: 0.099-0.681 min, 71 scans) Frag=110.0v 24(p)01.d

36{).53232 523..;3244

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

228.1020
2.9
2 4
1.54
14
0.5 1841121
|. l \ 1 l " i g
Peak List
m; X F4 Eunﬂ
102.0341 1 |33657.75
105.0425 1 |1128B0.68
110.0202 1 |137513.26
121.0509 1 |27220.98
1829852 1 |15258.24
184.1121 1 |43494.95
228.102 1 |251697.61
220.1053 1 |130934.24
523.3244 1 |178B68B.12
922.0098 1 15744

Counts vs. Mass-to-Charge (m/z)




HRMS analysis of benzyl benzylcarbamate

Cufu@

xip 5 |*ES| Scan (rt: 0.090-0.582 min, 60 scans) Frag=110.0%v 25(p)01.d

175 2421177

1.5
1.251

0,751
0.5

0.251 | 1829851 | 3420427 l 525:'132‘” 688.2105 922-?‘:‘93
L il L [T (M ki

100 150 200 250 300 350 400 450 500 550 600 650 700 750 300 B850 900 950 1000
Counts vs. Mass-to-Charge (m/z)

Peak List

[mjz | Z |[Abund |
102.0341 1 |37257.62
105.0424 1 |57656.11
110.0202 1 |32268.1
121.0509 1 |26610.75
182.9851 1 |12802.28
242.1177 1 |171408.34
243.121 1 |22597.54
447.1005 1 |13855.71
523.3244 1 |16511.01
922.00598 1 |i6173.02




HRMS analysis of 1-isobutyl-3-phenylurea

©/N\([)]/N

+ES| Scan (rt: 0.101-0.576 min, 58 scans) Frag=110.0v 42{p)01.d

IB5.2616

4851851
661,3389

Jl i L
¥

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

x10 %

61 193.1346

5.

4

3

2.

14

|J|.l L

Peak List
Fi r¥4 z IEuni
102.0341 1 |35382.76
105.0425 1 [49300.36
110.0202 1 |35350.07
193.1346 1 |550206.81
194.1368 1 |Ba611.12
215.1157 1 [s7182.41
385.2616 1 [341779.03
386.2634 1 [110620.13
412 2201 1 |35458.45
485.1851 1 |72925.00

Counts vs. Mass-to-Charge (m/z)




HRMS analysis of 1-benzyl-3-isobutylurea

%10 5 | TESI Scan (rt: 0.105-0.579 min, 58 scans) Frag=110.0% 44(p)01.d

al * 207.1505

.E.

413.2969
4
2.
513.2162
. . L | 703.3857 _
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)

Peak List
T,z [~z [Abund |
102.0341 1 |33061.32
105.0424 1 |42688.04
207.1505 1 |791371.44
208.1525 1 |136705.11
229.1314 1 |239097.45
413.2969 1 480597
414.2948 1 |291908.53
415.2976 1 |37446.03
435.2735 1 |60213.49
513.2162 1 |89486.1




HRMS analysis of N-butylpiperidine-1-carboxamide

w10 & [*ES| Scan (rt: 0.102-0.635 min, 65 scans) Frag=110.0V 46(p)01.d
14 *185.1674
0.84
0.61
0.4 4

369.3229
0.24

AW I (2931750 | , 469.2478 637.4329

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)

Peak List

M7z | Z |Abund |
105.0425 1 |42230.86
173.1649 1 |198687.5
185.1674 1 |935793.19
186.1681 1 |196360.09
207.147 1 |182178.36
248.1736 1 |61088.09
357.3229 1 |42524.48
365.3229 1 |214295.3
370.326 1 |43589.21
391.3047 1 |60232.18




HRMS analysis of Dipiperidin-1-ylmethanone

(40

%10 5 | tES| Scan (rt: 0.092-0.708 min. 75 scans) Frag=110.0% 3-14(p}01.d
& *1897.1675
64
44
o
e s 1 i 3381165 " 493'[?4?5 6734328

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)

Peak List

7z Z |Abund |
102.0341 1 |35688.69
105.0425 1 |48719.17
110.0202 1 |24080.67
121.0509 1 |23371.65
185.1649 1 |40455.7
197.1675 1 |780681.25
198.1681 1 |176769.64
2159.1469 1 |95269.64
260.1735 1 |36141.7
493.2476 1 |51162.84




HRMS analysis of N-phenylmorpholine-4-carboxamide

H

¥

»:

%10 5 | *ES| Scan (rt: 0.098-0.556 min, 56 scans) Frag=110.0V 4-10{p)(1.d
2.51 207.1129
2
1.5-
1
o9 M 523.3244
307.0379 .
Al UL dss2008 | |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 BOD 850 900
Counts vs. Mass-to-Charge (m/z)
Peak List
Mz Z JAbund
102.0341 1 |39111.91
105.0424 1 |54192.84
110.0202 1 |54372.63
121.0509 1 |25110.22
182.9852 1 |2B361.16
207.1129 1 |225589.67
208.1161 1 |23062.49
225.1405 1 |24099.47
523.3244 1 |19318.36
922.0098 1 |16622.09




HRMS analysis of N-benzylpyrrolidine-1-carboxamide

VD

%10 5 Cpd 1: ©12 H16 N2 O: +ES| Scan (r: 0.388-0.454 min, 9 scans) Frag=110.0V 4-12{p101.d
] 20801336
1. ([C12HAGN20)+H )+
0.8
0.6
0.4
0.2
200 220 240 260 280 300 320 340 360 380 400 420 440
Counts vs, Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z Calcem/z Diff{ppm) z |Abund Formula Ion
205.1336 205.1335 -0.23] 1 120160] C12H16MN20 (M+H)}+
206.1368 206.1366 -1.14] 1 12049.59| C12H16N20 [M+H)+
207.1419 207.1393 -12.51) 1 968.48| C12H16MN20 (M+H)}+
227.1156 227.1155 -0.68] 1 429594.33| C12H16N20 [M+Na)+
228.1188 22B.118B5 -091] 1 4771.73|C12H16M20 [M+Na)+
229.1241 228.1212 -12.54] 1 381.75|C12H16MN2Z0 [M+Na)+
243.0906 243.0894 -4.66] 1 1089.52| C12H16MN20 [M+K)+
409.2599 409.2598 -0.16) 1 591.42|C12H16MN20 [2M+H)+
431.2424 431.2417 -1.4] 1 4206.91)C12H16M20 [2M+MNa)+
432.2452 432.2448 -1 1 1090.4|C12H16M20 [2M+MNa)+




