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NLN!Diisopropyl-\*-(4-methylbenzenesulfonyl)-2-phenylacetamidine® (Table 2, 4a); White solid; EtOAc:hexane = 1:2; "H NMR (400 MHz,
CDCL:) 8 7.82 (d, J = 8.1 Hz, 2H), 7.30-7.18 (m. 7H), 4.40 (s, 2H), 3.99 (p, J=6.5 Hz, 1H), 3.49-3.39 (m, 1H), 2.38 (s, 3H), 138 (d, /=6.8 Hz,
6H), 0.88 (d. J= 6.5 Hz, 6H); *C NMR (101 MHz, CDCl3) & 163 4, 141.6, 141.5, 134.9, 120.0, 128.8, 128.0, 126.7, 126.2, 504, 48.0, 38.7, 21.4,
19.8.
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NLN! Diisopropyl-N*-(4- methylbenzenesulfonyl)-2 (4 methylphenyl)acetamidine? (Table 2, 4b); White solid; EtOActhexane = 1:3; 'H NMR
(400 MHz, CDCL) 8 7.81 (d, J=8.1 Hz, 2H), 7.21 (d. J= 7.9 Hz, 2H), 7.09-7.02 (m. 4H), 4.34 (s, 2H), 4.00 (p. J = 6.5 Hz, 1H), 3.49-3.38 (m,

1H), 2.37 (s, 3H), 2.20 (s, 3H), 1.38 (d, J= 6.8 Hz, 61, 0.87 (d, J= 6.6 Hz, 6); C NMR (101 MHz, CDCL:)5 163.7, 141.6, 141.5, 136.2, 1317,

120.4,129.0,127.8, 126.2.50.4.48.0, 38.2, 21.4,21.0, 19.8.
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N N'_Diisopropyl-N*-(4-methylbenzenesulfonyl)-2-(4-methoxyphenyl)acetamidine’ (Table 2, 4c); White solid; EtOActhexane = 1:3; 'H
NMR. (400 MHz, CDCE) § 7.82 (d, J = 8.1 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.11 (d, J= 8.5 Hz, 2H), 6.81 (d, J = 8.5 Hz, 2H), 432 (s, 2H), 4.01
{p. J= 6.5 Hz, 1H), 3.75 (s, 3H), 3.49-3.38 (m, 1H), 2.37 (s, 3H), 1.37 (4. J= 6.8 Hz GH), 0.87 (d.J = 6.6 Hz, 6H): “C NMR (101 MHz. CDCL)
5163.8,158.3, 141.6, 141.5, 129.0,129.0, 126.8, 126.1,114.2, 55.2, 50.4,47.9, 37.8,21 .4, 19.8,19.8.
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|

mN oy
NT:
Br 2

N N'-Diisopropyl-V*-(4-methylbenzenesulfonyl)-2-(4-bromophenyljacetamidine® (Table 2, 4d); White solid; EtOAc:hexane = 1:3; 'H NMR
(400 MHz CDCL) § 7.79 (d, /= 8.0 Hz, 2H), 7.39(d, /=82 Hz, 2H), 722 (d. /="7.9 Hz 2H), 7.09(d, /J=8.1 Hz, 2H), 4.35 (s, 2H), 3.93 (p. /=
6.4 Hz, 1H), 3.54-3.36 (m, 1H), 2.38 (s, 3H), 1.37 (d. /= 6.8 Hz, 6H), 0.89 (d, J=6.5 Hz, 6H); *C NMR (101 MHz, CDCL) 5 162.7, 141.7, 141.3,
133.9,131.8,129.7, 129.0.126.1,120.6,50.4,48.1,37.9,21.4,19.9,19.7.

r

N"Pr
0, NTs

Ve
N, N'-Diisopropyl-N*-(4-methylbenzenesulfonyl)-2-(4-acetylphenyl)acetamidine® (Table 2, 4e); White solid; EtOAc:hexane = 1:2; 'H NMR
(400 MHz, CDCk) § 7.87 (d, J= 7.9 Hz, 2H), 7.80 (d, J="7.9 Hz, 2H), 7.31 (d, J= 8.0 Hz, 2H), 7.21 (d, /=78 Hz, 2H), 447 (s, 2H), 3.91 (p, /=
6.2 Hz, 1H), 3.54-3.37 (m, 1H), 2.55 (s, 3H), 2.36 (s, 3H), 137 (d, J=6.7 Hz, 6H), 0.87 (d, J =64 Hz, 6); “C NMR (101 MHz, CDCs) § 160.5,
130.8,139.3,138.6, 133.7,127.1,126.9, 126.2, 124.1,48.6,46.2,36.5,27.7,24.6,19.4,17.0, 17.8.

NLN! Diisopropyl \*-(4-methylbenzenesulfonyl)-2(4-trifluoromethylphenyl)acetamidine® (Table 2, 4f); White solid; EtOAc:hexane = 1:3;
'H NMR (400 MHz, CDCl;) & 7.80 (d,J=7.9 Hz 2H), 7.52 (d.J=7.8 Hz, 2H), 7.34 (d. /= 7.8 Hz, 2H), 7.21 (d. J= 7.8 Hz 2H), 4.49 (s, 2H),
3.91(p, J=6.1Hz, 1H), 3.56-3.42 (m, 1H), 2.35 (s, 3H), 1.40 (d, J=6.7 Hz, 6H), 0.88 (d, J= 6.3 Hz, 6H); “C NMR (101 MHz, CDCL)& 160.4,
139.9,139.3, 137.2,127.1, 127.0 (q, 2 =324 Hz), 126.4, 124.1, 123.6 (q, Js= 3.7 Hz), 122.1 (q, 1=273.1 Hz), 48.6, 46.2, 36.1,27.7, 19.3, 17.8,
17.7.
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N N1 Diisopropyl-V*-(4-methylbenzenesulfonyl)-2-(4-nitrophenyl)acetamidine (Table 2, 4g); Yellow solid; mp 203-204 °C; EtOAchexane =
1:2; TH NMR (400 MHz, CDCL) 3 8.17 (d, J =85 Hz, 2H), 7.81 (d, J=7.9 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 7.25 (d, J=7.0 Hz, 2H), 4.54 (s,
2H), 3.88 (p. J= 6.6 Hz, 1H), 3.55-3.45 (m, 1H), 2.40 (s 3H). 139 (d, J= 68 Hz, 6H), 0.94 (d. J=6.5 Hz 6H); *C NMR (101 MHz CDCE) 5
1616, 146.8, 142.6, 142.0, 141.0, 120.1, 1289, 126.1, 124.0, 50.6, 48.3, 38.4, 21.4, 20.0, 19.7; HRMS (FAB) m/zcaled. for CouFNsQyS [M+HJ
418.1801. found 418.1797.

N NT_Diisopropyl-V’-(4-methylbenzensulfonyl)-2-(2-methylphenyl)acetamidine (Table 2, 4h); White solid; mp 178-179 °C; EtOAc hexane =
1:2: 'H NMR (400 MHz, CDCL) 5 7.74 (d, J=8.1 Hz, 2H), 7.18-7.00 (m, 5H), 6.91 (d, J =74 Hz, 1H), 425 (s, 2H), 3.68 (p, J=6.5 Hz, 1H),
3.60-3.44 (m, 1H), 233 (s, 3H), 227 (s, 3H). 144 (d, J=6.8 Hz, 6H), 0.94 (d J=6.6 Hz, 6H): 3C NMR (101 MHz CDCk) 5 164.0, 141.5, 1413,
135.1, 1329, 1302, 1289, 1268, 126.6, 126.3, 126.1, 50.4, 48.0, 35.4, 21.4, 19.9, 107 HRMS (ET) m/z caled. for CaHiN:0:S [M]*: 386.2028,
found 386.2026.

Br.
|

N N'_Diisopropyl-N'-(4-methylbenzensulfonyl)-2(thien-3-yl)acetamidine* (Table 2, 4i); White solid; FtOAc:hexane = 1:2; 'H NMR (400
MHz, CDC:) § 7.81 (d, J= 8.0 Hz, 2H), 7.27-7.18 (m, 3H), 7.04-6.94 (m. 2F), 436 (5. 2H), 4.05 (p, J= 6.5 Hz, 1H), 3.51-3.39 (m, 1H), 237 (s.
3H), 1.36 (d, J = 6.8 Hz, 6H), 0.90 (d, J= 6.6 Hz, 6H); 1°C NMR (101 MHz, CDCk) 3 163.1, 141.6, 141.5, 134.3, 129.0, 127.8, 126.1, 126.0,
121.9,50.5, 48.0,33.6,21.4,19.8, 19.8.

[0107]
Pr
‘ t NT:‘F,r
N
N',N!-Diisopropyl-N?-(4-methylbenzensulfonyl)-2-(pyridin-3-yl)acetamidine! (Table 2, 4j); Yellow solid; EtOAc hexane = 3:1; 'HNMR (400
MHz, CDCL) 5 8.53-8.42 (m. 2H), 7.82 (d, J = 8.1 Hz, 2H). 7.65 (d. J = 7.6Hz 1H), 724 (d, J = 7.8 Hz 3H), 443 (s 2H), 3.93 (p. J=6.5 Hz.
1H), 3.52-3.41 (m, 1H), 2.30 (s, 3H), 1.38 (d, J= 6.8 Hz, 6H), 0.91 (d, J= 6.5 Hz, GH); C NMR (101 MHz, CDCk) 5 162.0, 149.2, 148.2, 141.8,
141.1,135.5,130.8, 129.1,126.1,123.7, 50.4,48.2, 35.9,21.4, 19.9,19.7,
ior
NLNL Diisopropyl N*-(4-methylbenzenesulfonyl)-2-(cyclohexen-1-yl)acetamidine® (Table 2, 4k); White solid; EtOAc hexane = 1:3; 'H NMR
(400 MHz, CDCL) § 7.82-7.71 (m, 2H), 7.21 (4, J=7.8 Hz, 2H), 5.20 (s, 1H), 3.94 (p, J= 6.6 Hz 1H), 3.60-3.54 (m, 2H), 3.53-344 (m, 1H), 2.37
(s, 3H). 1.98-1.82 (m, 4H). 1.63-1.54 (m, 2H), 1.53-1.44 (im, 2H), 1.43-1.37 (m. 6H), 1.18-1.10 (m, 6H); *C NMR (101 MHz, CDCL) § 163.5.
141.6, 1413, 131.0, 128.8, 126.2, 123.2, 50.2,47.9, 3.6, 28.4, 25.1,22.6, 21.9,21.4, 20.2,20.0.
& Pr
E\/\/ﬁ’ﬁ:“m
NN! Diisopropyl \?-(4-methylbenzensulfonyl)-hexanamidine* (Table 2, 41); White solid; EtOAc:hexane = 1:3; '"H NMR (400 MHz, CDCls) &
7.80 (d. J= 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz. 2H), 4.03 (p. J= 6.5 Hz, 1H), 3.60-3.44 (m, 1H), 2.91-2.83 (m, 2H), 2.37 (5, 3H), 1.66-1.55 (m, 2H),
1.42-1.34 (m, 4H), 1.32 (d, J= 6.7 Hz, 6H), 1.22 (d. J= 6.6 Hz, 6H), 0.90 (t, /= 6.9 Hz, 3H); "C NMR (101 MHz CDCL) 8 166.3, 141.9, 1413,
[0108] 128.9,125.9,49.9, 47.8,32.6,31.8,26.9, 22.1,21.3,20.5, 20.0, 13.8.
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NV N'_Diisopropyl-N*-(4-methylbenzenesulfonyl)-5-chloropentanamidine (Table 2, 4m); White solid; EtOAc:hexane = 1:3; 'H NMR (400
MHz, CDCL) § 7.73-7.75 (s 2H), 7.24 (d, J = 7.6 Hz, 2H), 4.13-3.97 (m, 1H), 3.66-3.41 (m, 3H), 2.98-2.84 (m, 2H), 2.38 (s, 3H), 1.98-1.73 (m.
4H), 132 (d. J = 6.5 Hz, 6H), 1.23 (d, J = 6.3 Hz 6H); 5C NMR (101 MHz, CDCl5) 5 163.5, 1417, 141.5, 1290, 125.9, 50.0, 47.9, 44.3, 32.0,
31.6,24.2,21.4,20.6, 10.9,

N!,N'-Diisopropyl-¥*-(4-methylbenzensulfonyl)-2-cyclohexylacetamidine ¥ (Table 2, 4n); White solid; mp 113-114 °C; EtOAc:hexane = 1:2;
1H NMR (400 MHz, CDCL) § 7.78 (d, J= 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 412 (p. J=6.5 Hz, 1H), 3.55-341 (m, 1H), 2.92 (d, J= 6.8 Hz,
2H), 2.38 (s, 3H), 1.80-1.60 (m, 6H), 1.29-1.20 (m, 17H); 5C NMR (101 MHz, CDCk) § 164.8, 1420, 141.1, 1289, 126.0, 50.3,47.9, 38.6, 37.1,
32.6,26.4,25.9,21.4,20.6,20.1.

"Pr
Me. N"Pr
Me Me NTs

N N Diisopropyl-\*-(4-methylbenzensulfonyl)-3,3-dimethylbutanamidine® (Table 2, 40); White solid: mp 104-105 °C; EtOAchexane =1:2;
'HNMR (400 MHz, CDCLs) 6 7.77 (d, J= 7.8 Hz, 2H), 7.22 (d, J= 8.0 Hz, 2H), 4.23 (p, /= 6.6 Hz, 1H), 3.59-3.39 (m, 1H), 3.08 (br, 5, 2H), 2.37

(s, 3H), 1.30-1.07 (m, 21H); *CNMR (101 MHz, CDCL) 6 163.7, 142.1, 141.0, 128.8, 126.0,50.5,47.9,41.4, 32.3,31.0, 21.4,20.6, 20.4.
[0109]
Fr
Meﬁﬁ(“"Pr
NTs
N!,NDiisopropyl-V*-(4-methylbenzensulfonyl)-2(trimethylsilyl)acetamidine’ (Table 2, 4p); White solid; mp 105-106 °C; EtOActhexane =
1:2; H NMR (300 MHz, CDCLs) 5 7.70 (d, J= 6.9 Hz, 2H), 7.13 (4, J= 7.7 Hz, 2H), 3.93 (p, J= 6.5 Hz, 1H), 3.46-3.34 (m, 1H), 2.53 (5, 2H),
2.32 (5, 3H), 1.23 (d,J = 6.8 Hz, 6H), 111 (d, J= 6.8 Hz, 6H), 0.16 (s, 9H): ’C NMR (101 MHz, CDCL:)3 165.6, 142.0, 141.1, 128.8, 125.9, 49.8,
47.6,24.3,21.3,20.5,20.4.
;Pr
Py
NSP:
Ph
N N! Diisopropyl-V*-(benzenesulfonyl)-2-phenylacetamidine’ (Table 3, entry 1); White solid; EtOAchexane = 1:2; 'H NMR (400 MHz.
CDCL) § 7.95 (d, J = 6.5 Hz, 2H), 7.43 (4, J = 7.2 Hz, 3H), 7.31-7.23 (s 2H), 7.20 (d, J = 6.3 Hz, 3H), 441 (5, 2H), 3.99 (p, J= 6.3 Hz, 1H),
3.493.37 (m, 1H), 137 (4. J = 6.7 Hz, 6H), 0.85 (4, J = 6.4 Hz 6H); "C NMR (101 MHz, CDCl:) § 163.5, 144.2, 1348, 131.2, 126.8, 128.4,
127.9, 126.8, 126.1, 50.5,48.0, 38.7,19.7.
‘IPI
Ph"jI’N"P.
NSO,
Br
N',NLDiisopropyl-V’-(4-bromobenzenesulfonyl)-2-phenylacetamidine® (Table 3, entry 2); White solid; EtOAc:hexane = 1:3; TH NMR (400
MHz, CDCk) § 7.80 (4. J = 8.5 Hz, 2H), 7.56 (d, J= 8.6 Hz, 2H), 7.32-7.15 (m, SH), 440 (s, 2H), 400 (p, J= 6.6 Hz, 1H), 3.50-3.43 (m, 1H),
1.37(d, J = 6.8 Hz, 6H), 0.88 (d, J= 6.6 Hz, 6H); "C NMR (101 MHz, CDCL:) 163.6, 143.3, 134,5, 1316, 128.9, 127.9, 1269, 125.8, 50.6, 48.1,
[0110] 38.8,10.8.
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Pr

|
Ph/\ll’N"Pr
NSO,
Me
N!N!_Diisopropyl-\*-(methanesulfonyl)-2-phenylacetamidine* (Table 3, entry 3); White solid; EtOAc:hexane = 1:2; '"H NMR (400 MHz,
CDCL) § 7.33-7.28 (n 2H), 7.27-7.20 (m, 3H), 4.33 (5. 2H), .99 (p. J = 6.6 Hz, 1H), 3.52-3.45 (m. 1H), 3.05 (5, 3H), 1.50 (d, J = 6.8 Hz 6H),

0.87(d, J= 6.6 Hz, 6H); XC NMR (101 MHz, CDCl:) 6 163.6, 134.8, 128.8, 128.0, 126.8,50.3,47.9,43.7,39.4, 19.9,10.7.

:Pr
N,
Ph/Y Pr
NSO,
by
Bu

NN Diisopropyl V- (but: Ifonyl)-2-phenylacetamidine’ (Table 3, entry 4); White solid: EtOAchexane = 1:2; 'H NMR (400 MHz,
CDClLy) 6 7.37-7.16 (m, SH), 4.35 (s, 2H). 4.00 (p, J = 6.6 Hz, 1H), 3.51-3.45 (m, 1H), 3.12-3.08 (m. 2H), 1.97-1.89 (m, 2H), 1.53-1.43 (m, 8H),
0.96 (t, J =74 Hz 3H). 0.87 (d. J=6.6 Hz, 6H); "C NMR (101 MHz CDCL) & 164.1, 135.0, 128.8, 128.0, 126.7, 55.3, 50.3, 47.7, 39.5, 25.5.
21.7.19.9.19.8.13.7.

Pr
Py e

502

N!,N!_Diisopropyl-\*-(cyclohexanesulfonyl)-2-phenylacetamidine (Table 3, entry 5); White solid; mp 141-142 °C; EtOAchexane = 1:3; 'H
NMR (400 MHz, CDCL) 5 7.36-7.15 (m, $H), 4.38 (5, 2H), 4.04 (p, J = 6.6 Hz, 1H), 3.55-3.41 (m, 1H), 2.95-2.79 (m, 1H), 2.35 (d, J=11.7Hz,
2H), 191 (d, J=13.1 Hz, 2H), 1.72 (d. J= 11.8 Hz, 1H), 1.68-1.55 (m, 2H), 1.50 (d. J = 6.9 Hz, 6H), 1.38-1.14 (m. 3H), 0.86 (d, J = 6.6 Hz 6H):
15C NMR (101 Mz, CDCL) 8 164.7, 1352, 128.7, 1280, 1266, 62.6, 50.3, 47.6, 39.5, 26.4, 25.5, 25.4, 20.0, 19.8: HRMS (FAB) m/z caled. for
CaoH3:N:0:S [M+H]": 365.2263, found 365.2263.

[0111] S S

Et
i
Ph”YN‘EL

NTs
N NL_Diethyl-N*-(4-methylbenzenesulfonyl)-2-phenylacetamidine’ (Table 4, 6a); White solid; EtOAc:hexane = 1:2; 'H NMR (400 MHz,
CDCL) 6 7.75 (d. 7= 8.2 Hz, 2H), 7.26-7.12 (m. 5H), 7.09 (d, J="7.9, 2H), 4.36 (s, 2H), 3.48 (q, J=7.0 Hz, 2H), 3.18 (q. J="7.1 Hz, 2H), 2.34 (s,
3H), 1.14 (t, J=7.0 Hz, 30, 0.91 (t, J=7.1 Hz, 3H); UC NMR (101 MHz, CDCL) 5 164.5, 1417, 141.2, 1343, 129.0, 128.8, 127.8, 126.7, 126.1,
43.4,43.2,36.4,21.4,13.4,11.9.

Bu
0
PM/YN‘EM.

NTs

NN Dibutyl N*-(4-methylbenzenesulfonyl) 2-phenylacetamidine’ (Table 4, 6b); Yellow solid; EtOAchexane = 1:2: 'H NMR (400 MHz,
CDClL:) & 7.78 (d. J=8.1 Hz, 2H). 7.30-7.10 (m, TH), 4.38 (s. 2H). 3.45-3.35 (m, 2H), 3.15-3.05 (m, 2H), 2.36 (s. 3H). 1.57-1.49 (m. 2H). 1.33-
1.22 (m. 4H), 1.18-1.10 (m, 2H). 0.85 (t. J= 7.3 Hz 3H), 0.80 (t, J= 7.3 Hz, 3H); "C NMR (101 MHz, CDCL) 5 164.6, 141.6, 141.4, 1345,
128.9,128.8,127.9,126.7,126.2,49.0,48.8,36.8, 30.4,28.7,21.4, 20.2,19.9,13.7,13.6.

Ph

¢
P”/\IfNVFh

NTs
N N'_Dibenzyl-V-(4-methylbenzenesulfonyl)-2-phenylacetamidine’ (Table 4, 6c); Clear oil; EtOActhexane = 1:3; 'H NMR (400 MHz,
CDCL) § 7.75 (d, J = 8.1 Hz, 2H), 7.36-7.10 (o 15H), 6.97 (d. J = 6.7 Hz, 2H), 4.71 (s, 2H). 4.49 (s, 2H), 4.37 (5, 2H), 2.37 (s, 3H); "C NMR

0112] (101 MHz, CDCL) 5 166.4, 142.0, 140.9, 136.0, 134.9,134.0, 129.1,129.0,129.0, 128.6,128.3, 128.1, 127.8,127.0, 126.4,51.1, 51.0,37.0, 21.5.

_16_



ZIHSd 10-2018-0068417

F"h
ey e
NTs
NLN'_Diphenyl-NV-(4-methylbenzensulfonyl)-2-phenylacetamidine’ (Table 4, 6d); White solid; mp 147-148 °C; EtOActhexane = 1:3; 'H
NMR (400 MHz, CDCE) 5 7.60 (d,J = 8.2 Hz, 2H), 7.34-7.02 (m, 13H), 6.93 (d, J=3.3 Hz, 4H), 4.46 (s, 2H), 2.35 (s, 3H); BC NMR (101 MHz,

CDCL)5167.0, 142.0, 140.5, 134.6,129.2, 129.0, 128.5, 128.4, 126.6,126.2, 38.4, 21.5.

g
Ph’j{N‘Pn
NTs
N MethylV!-phenyl- N> (4-methylbenzensulfonyl)-2-phenylacetamidine* (Table 4, 6e): White solid; EtOAc:hexane = 1:2; 'H NMR (400
MHz, CDCly) 5 7.88 (d, J = 7.9 Hz, 2H), 7.28-7.15 (m, SH). 7.13-6.99 (m, 3H), 6.82-6.72 (m, 4H). 4.24 (s. 2H), 332 (s. 3H), 2.39 (s, 3H); 5C

NMR (101 MHz, CDCL) 6 166.4, 142.5. 142.0, 141.0,134.7, 120.5. 120.1,128.4, 128.2,127.2, 126.4,41.1,37.6, 21.5.

Pn’ﬁrﬁt‘m‘
NTs
N-Ethyl-N-phenyl-N*-(4- methylbenzensulfonyl)-2-phenylacetamidine (Table 4, 6f); White solid; mp 88-89 °C; EtQActhexane = 12; 'H
NMR (400 MHz, CDCL) 6 7.86 (d, J="7.5 Hz. 2H), 7.30-7.14 (m, 5H), 7.06 (d. /= 6.3 Hz 3H). 6.83-6.64 (m. 4H), 4.19 (s, 2H), 3.80 (3. /=6.8
Hz, 2H). 2.39 (s, 3H), 1.12 (t, J = 6.6 Hz. 3H); "C NMR (101 MHz, CDCl5) & 165.7. 142.0, 141.1, 140.9, 1348, 120.4, 120.1, 128.4, 1283, 128.2,
[0113] 128.1,126.3,47.9, 37.8,21.5, 12.0, HRMS (EI) m/z caled. for CasHa4N2025 [M+H] ™ 392.1558, found 392.1555.

Me
|

Pn"er\@

g OV

N1-Methyl-N'-(4-methoxyphenyl)-N*-(4-methylbenzensulfonyl)-2-phenylacetamidine (Table 4, 6g): Yellow oil; EtOAchexane = 1:2; 'H
NMR (400 MHz, CDCL) 6 7.86 (d, J= 8.2 Hz, 2Hz), 7.23 (d, J= 8.0 Hz, 2H), 7.15-7.03 (m. 3H), 6.87-6.76 (m. 2H), 6.72-6.65 (m, 4H), 4.22 (s,
2H), 3.72 (s, 3H), 3.29 (s, 3H), 2.38 (s, 3H); °C NMR (101 MHz CDCL) 5 1667, 159.2, 142.0, 1411, 135.2, 134.8, 120,1, 1283, 128.2, 1282,
128.2,126.4,114.5,55.5,41.3,37.6,21.4; HRMS (EI) m/z caled. for C23H24N>038 [M+H]: 408.1508, found 408.1506.

Ph’WQ

NTs
N? Morpholinyl V(4 methylbenzensulfonyl)-2 phenylacetamidine® (Table 4, 6h); White solid; EtOAc:hexane = 1:1; 'H NMR (400 MHz,
CDCls) & 7.81 (d, J=8.2 Hz, 2H), 7.31-7.21 (m, 5H). 7.15 (d. J= 7.0 Hz, 2H), 4.43 (s, 2H), 3.83-3.75 (m, 2H), 3.65-3.57 (m. 2H), 3.31 (s, 4H),
2.38(s, 3H); "C NMR (101 MHz, CDCL:) 5 164.9, 142.1, 140.8, 134.0,129.1,129.0, 127.9,127.0,126.4,66.2,66.1,46.9, 45.0,36.7. 21 4.

Et
I

NTs
N'-Butyl-N'-ethyl-N-(4-methylbenzensulfonyl)-2-phenylacetamidine’ (Table 4, 6i); Yellow solid; EtOAc:hexane = 1:2; '"H NMR (400 MHz,
CDCL) 3 7.76 (d. J = 8.2 Hz, 2H), 7.29-7.06 (m, TH), 437 (d, J= 5.2 Hz, 2H), 3.49 (q, J= 7.0 Hz, 1), 3.44-3.36 (m, 1H), 3.19 (q. J="7.1 Hz,
1H), 3.15-3.04 (m, 1H), 2.35 (5, 3H), 1.59-1.48 (m, 1H), 1.30-121 (m, 2H), 1.17-0.89 (. 4H), 0.85 (t. J= 7.4 Hz, 3H); “C NMR (101 MHz,
CDCL) § 164.6, 164.5, 141.6, 141.6, 141.4, 1413, 1344, 1344, 120.0, 128.9, 128.8, 127.9, 127.8, 126.7, 126.7, 1262, 126.1, 48.6, 48.1, 43.8,

43.7,36.6,36.6,30.4,28.7.21.4,20.2,19.9, 13.7,13.6, 13.4, 118,
[0114]
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&

N._Ph

NTs
N Benzyl N'-ethyl A’ -(4-methylbenzensulfonyl)-2-phenylacetamidine (Table 4, 6j); White solid (in NMR. two isomers wete observed with a

ratio 1:1); mp 138-139 °C; EtOAchexane = 1:2; 'H NMR (400 MEz, CDCL) § 7.81-7.77 (w, 3H), 7.67 (@, J = 8.0 Hz, 2H), 7.37-7.07 (m, 21H),

6.98 (d, J=6.7 Hz, 2H), 4.71 (. 2H), 447 (5. 2H), 4.38 (d. J = 10.8 Hz, 4H), 3.53 (q, J=6.9 Hz, 2H), 3.24 (q, /= 6.9 Hz, 2H), 2.37 (5. 3H), 2.35
(s, 3H), 1.12 (t, J= 7.0 Hz, 3H). 0.94 (t. J=7.0 Hz, 3H); “C NMR (101 MHz, CDCL) 3 165.5. 1419, 1363, 135.1, 134.3, 134.0, 129.6, 129.1,
129.0, 120.0, 1289, 1286, 128.1, 127.9, 127.8, 127.6, 126.9, 126.3, 1263, 51.5, 50.6, 44.2. 43.1. 36,8, 36.7. 214, 13.1, 11.5; HRMS (FAB) m/z
caled. for Co4Ha7N2028 [M+H]*: 407.1793, found 407.1791.
& H_m
NTs
N_Benzyl-N*-(4 methylbenzensulfonyl)-2-phenylacetamidine* (Table 4, 6k); White solid (a mixture of two isomers with a ratio 1:8, which is
tentatively assigned as Z/E of the generted imino C=N double bond); EtOAchexane = 1:2; 'TH NMR (400 MHz, CDCl;) 6 7.75 (d. J=8.2 Hz.
2H), § 7.34-7.18 (m, 10H), 7.07-7.02 (m, 2H), 5.80 (br, s, 1H), 4.39 (d, J= 5.5 Hz, 2H), 4.29 (s, 2H), 2.40 (s, 3H); 1*C NMR (101 MHz, CDCL)
166.4, 142.2, 140.6, 136.4, 133.0,130.0, 120.4, 120.1, 128.7, 128.1,127.7, 127.5, 126.3,45.9,30.6, 21.5.

1)

MHz, CDCL:) 5 167.4, 143.0, 139.1, 133.3, 120.6, 120.4, 129.2, 128.1, 126.4,43.7, 21.5.
pal i
d oA = 2a

Ph/\(NH
HN‘Ts
[0115]
[0117] g
[0118] (D) Evfe] v AEA) 24 9 HH 241 GAa(E
[0119] WA, wd opAERl la, p-EFAdEE m
HESA S HAESATHE 1).
[0121] EAH]ALE, Cu@Ce ¥ (Homogeneous) T8 A|2=8lolA] HHAo = Yelgd THF §ufjo A2 N-&Eopr|d
A& g 4 AT (Entry 1).
[0123] CueCel wHEd& =ol7] fldl, &v 2=389S 333t
[0124] ST EAE, CHCNS AFSSE A9 71 =2 N-sZolu|d &A% dojZ vka, 1,4-Y54F, CHCl,, DNF,
DMSO ¥ EF<lz 22 7] fulo A9 WEAEE ZAE BHAFH X (Entries 2-7).
[0126] Zuste] MEE o]Faxl, CHN BulellA HESAIZMS S7MAZH Y, I Ad 2 789 4a7l do43d
(Entry 8).
[0128] HESAIZE 3AIZE 24 Ev) 298 AAAIZ AS, BE 59 8] dojxoy, v AkS A%
Al &0l F7FeFt(Entries 9 2 10)
— 18 —

N*-(4-methylbenzensulfonyl)-2-phenylacetamidine’ (Table 4, 61); White solid; EtOAc:hexane = 1:1; '"H NMR (400 MHz, CDCL) 5 8.07 (br, s,
tolix 2y ol 3a9 44

1H), 7.79 (d, J = 8.2 Hz, 2H), 7.36-7.30 (m, 3H), 7.29-7.25 (m, 2H), 7.24-7.16 (m, 2H), 5.82 (br, s, 1H), 3.63 (s, 2H), 2.41 (s, 3H); *C NMR (101

# A gol glof Cuace]
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[0129] [ 1] CueC &= o] &3 N-sFolud 34 =719 HA3 A7

Optimization for Cu@C-catalyzed N-sulfonyl amidine synthesis®

'Pr
i p Cu@C |
Ph—=— + Ts—N; + Pr\N, r Ph/\[r N'ipr
H solvent, N, AT
S
1a 2a 3a #ofC.time 4a
Entry Solvent Cu@C (mol %) Time (h) Yield® (%)
1 THE ] 1 13
2 1,4-Dioxane 5 1 5
3 CH,Cl, 5 1 10
4 CH5CN 5 1 47
5 DMF 5 1 4
6 DMSO 5 1 3
i Toluene 5 1 2
8 CH;CN 5 3 92
S CH3CN 25 3 75
10 CH5CN 25 12 90

* Reaction conditions: 1a (0.5 mmol), 2a (0.6 mmol), 3a (0.6 mmol), and Cu@C in
solvent (1.0 mL) under N, balloon at 25 °C.
b Yield determined by 'H NMR.

[0130]

[0132] (2) theFst da A7191lS o] 83 N-&Folude] 4 A3 (3 2)

[0133] tog, HAStE X£A(3E 1, Entry )elA dek &7kle] 714 RS ZASFIUTHE 2).

[0135] theket X gE dd opMd o] X3kv|e] Hx}A *“‘J% FashA Bvd E-E0 A E AAS ves A
G5 A 5% FEZ S N-EEodS AAESItH(4a-4h).

[0136] oyl e Fujo] AAvbsAS 1 98, 10 mmol A=AY(1.0 g9 Y obEI)RE 4a0] ES AT
Ay, AAE 4a7) 9299 F&(3.4 g) 2 dojAr}).

[0138] 11 9 19 22 S22 Gile] A9 F&o] thh VAl yelgtenl, o dlEHE-9x7r el w9l E]
A7) Wi o® o AXTH4I B 4)).

[0140] g &okel ¥Rk ol AHE 471 A W] ZREZ o]8d 4 don, 43 vhgdS e
WA TH(4k—4p) .

[0141] 7] Big B9 Cu-Fuf AR BAS wkgellA] Fulo] A7) gkl os dotg WA BUW, lo % 1Ip

4 g
o e QAMOoZ WA B EE W WPl AL e FES bl
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[0142] [3 2] CulC-Fr) AT HAS whgolld 2 d7pQle] 714 ®9
Substrate scope of terminal alkynes in the Cu@C-catalyzed three-component
coupling™"
ar
. . - 1
RL= & Ts—N; & "N s Lol R1’\H’N'f’Pr
H CHCN, N, NTs
1 2a 3a 259, 2h 4
o " F
=, Neie Nopr | = Ny
@/\Lr'rs M s Mal Z L
da, 92% 4b, 83% 4e, B30
, ;'Pr .
I’Pr N'rpr r,']Fr
B [ Me FiC & L
4d, 84% 4e, 92% 4F, B0%
I‘v;:IF.‘r Ma ;LPr :5:,
= Pr -’
Dﬁm;s NTs ms
4g, 85% 4h, 96% 4i, B6%
I‘Elpr ;Pr J;;:r
== ipr N Mo N.;
m& NT=s \\/\\'/‘mr;s
4j, 79% 4k, 89% 41, 96%
I’F‘r rilpr Pr I'Pr
IEl\/\"'/-\“"N"'I'-“r C/\ﬂ’_ e Me Ny Ma;Sif\""N"Pr
NTs NTs Md Me pTs NTs
4m, 97% 4n. 94% 40, 8% 4p. 90%
% Reaction conditions; 1 (0.5 mmeol), 2a (0.6 mmol), 3a (0.6 mmol), and Cu@C
{5 mol %, 4 mg) in CHsCN (1.0 mL) under N; balloon at 25°C.
b |solated yield.
[0143]
[0145] (3) T3t =¥ opA|l=g o] &3k N-srfolmd o] 44 HFI(3E 3)
0146] =@, w3 olA=9] 712 WIE ZASRAGE 3),
(0148]  WEE &¥Y o= A 48 ATE BAAT, AWF F¥Y PA=F o §F N-FEolnne FHL
g Ao R,
[0150] B e CueC-Fvi AT BAAs HeelA, AE" IdEURAM s3d o= il EAXY oAEF AE
3 =gkt
[0151] O Ay, fguldEsayd oxE 9 Cod¥ayy o=} e AN ofX = N-EAXY oluds A
4 4 jidd

_20_



[0152]

[0153]

[0155]

[0156]

[0158]

[0160]

[0161]

[0163]

[0165]

[0167]

[0169]

ZIHSd 10-2018-0068417

[ 3] CulC-Fr) AT HAST ol s3xd oA =] 7]d 9]

Subsirate scope of sulfonyl azides in the Cu@C-catalyzed three-component

coupling™"
0 ; . c ’
Pro. IPr u@C (5mol %) Ph p;
Ph—== + R—8-Ny + N
oo H NSOQ
0 CHACN, N5 R?
1a 2 3a 259G, 3h 5
Entry RZ= Yield" (%)
1 Phenyl 93
2 4-Bromophenyl 93
3 Methyl 33
4 n-Buryl 63
] Cyclohexyl 50

* Reaction conditions: 1a (0.5 mmol), 2 (0.6 mmol), 3a (0.6 mmol), and Cu@C
{5 mol %, 4 mg) in CHsCN (1.0 mL) under N» balloon at 25°C.
& Isnlated yield.

(4) Thebet ol g o] g3k N-ZFEollgie] 34 HF(E 4)

HR, CulC-Fv) AR HAE wgel Bd obig A8 RATHE 4).

delgoln, tirdolyl ¥ udelns ge |y Fxel topue] 4%, e FER FIoe NEohuy

o] A ATH(6a-6¢).

Haldolle] -, HHstE 2doM= 8ol ta wekoy, Efjodolrl(1.2 equiv)el £A] sholl A=
ob=d wHEE o] & (54%) S YERHATH(6d).
€]

o) Eeloldolnle A7MGel wel AR ANG W] Fad T T odelse] Aol FA9Y
7 Wow o AT

BE obdY FEARE obnl AU 088 & ANor], P opuaE PHSHATH6e-6g).

DEEUs 2o 1Y ohwle] ASE Edeldelne] Al Fus nE 57 AHE Fael dojnd

M7 obulsl e 1Ak obyl Wik oheh EuolE ¥ WAt AARA AFHOR o gd 4 AATHGk
m
=~
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[0170] [F 4] CueC-=m] AR A=A S ukLo| A olule] 7]a He)

Substrate scope of amines in the Cu@C-catalyzed three-component coupling™"

RS
1
1 gt Gu@c (5 mol %) N.
Ph— + Ts—N3 + R‘N'H _— Ph/\[r' =R
NTs
1a 2a 3 6
Ph
= Bu |/
F'h/\n"N”El Ph’“"n’N‘gu Ph/“r’ﬂvph
NTs NTs NTs
6a, 80% 6b, 92% O, 94%,
FI-‘h ’.'r"lu :
Ph/“TrN‘Pn Ph"'\“f”‘.ﬂn Fh"’\‘n"l{"F’h
NTs NT= NTs
6d, 54%° b, 93%° of, 93%°
0 %l
= N
I \I/ Fh/\ﬂ’ ~ Fh/\‘n"N'EIL;
5N OMe Ts NTs
oo, 8B6% " O, 50% 6i, 79%
El
] H HH
th-.\n,mvph e3P Mo PR Pn”‘\f
HN.
NTs Ts Ts
0j. 96% ok, 72%° 6L, 74%5

2 Reaction conditions: 1a (0.5 mmol), 2a (0.6 mmol), 3 (0.6 mmol), and Cu@C
{3mol %, 4 mg) in CH;CN (1.0 mL) under M- balloon at 25 °C.

b isolated yield.

© Et;N (0.6 mmol) was added.

2 Aqueous ammonia (25-28%) was used.

[0171]

[0173] (5) Zujo] AL HAE

[0174] 7 Zn) A2go A ALg¥ Znje] AALEA (Reusability)S F 83 v SAo] Hu},

[0175] CueCe] AAFEAS FAtsl7] e, 20 mge) Cu@C &4 stollA 2.5 mmol 2AYR la, 2a 2L 3aZ o]-&&) CulC-
S A E AAE S Akt

[0176] ARESE CueCE 7hereh el el o3 st odelAleHolER AlH &3t

[0177] ATz F oF 8209 CueC7t 3= er, =388 FulE shi(Calcination) 9 22 F7HA0 A& §lo] wp=
RS A

[0178] S|l FHvll= KAl AEE & A flo] Aok 49 AAREE F AATHE 2).

[0179] Sl AEo] A= AAES F&o] tha Hasfent, ole &y HAdA Fuizb dF AAHAY] HEe
2 oAAZI

[0181] (6) EadA kg A5 3y

[0182] oo w2 Hujtgo] EFAAA #AJAAE A8 98, o9 A¥E FAEATHE 3)

[0183] A HAskd 274 stolA la, 2a 9 3a%} CueC FvE o] &3l= Aoz AAsA)

[0184] 30 F, Wk EFES 2709 FE(A B B)o® EEsigitt.

[0185] FE A CueCE X23e JElR 1508 &9t 7141 vhe& Washs ¢, H-F B AldA] HEE o] &3] o
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