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I. General Information

All intermolecular amidation reactions were carried out under atmospheric pressure of
carbon monoxide (CO) in oven-dried Schlenk tube. Thin layer chromatography (TLC)
employed glass 0.25 mm silica gel plates. Flash chromatography columns were
packed with 200-300 mesh silica gel in petroleum (bp. 60-90 °C). The High
Resolution MS analyses were performed on Thermo Fisher Scientific LTQ FT Ultra
with DART Positive Mode or Agilent 6530 Accurate—Mass Q-TOF LC/MS with ESI
mode. NMR spectra were recorded on a 400 MHz for *H NMR and 100 MHz for *C
NMR, using tetramethylsilane as an internal reference DMSO-ds and CDClIs as
solvent. Chemical shift values for protons are reported in parts per million (ppm, o
scale) downfield from tetramethylsilane and are referenced to residual proton of
DMSO-ds (6 2.50) and residual proton (6 7.26) in CDCIls. Multiplicity is indicated by
one or more of the following: s (singlet); d (doublet); t (triplet); g (quartet); p (pentet);
m (multiplet); br (broad). Carbon nuclear magnetic resonance spectra (33C NMR)
were recorded at 100 MHz. Chemical shifts for carbons are reported in parts per
million (ppm, 6 scale) downfield from tetramethylsilane and are referenced to the
carbon resonance of DMSO-ds (6 40.00) and CDCls (77.16). Materials were
purchased from Tokyo Chemical Industry Co., Aldrich Inc., Alfa Aesar, Adamas, or
other commercial suppliers and used as received unless otherwise noted. Sulfonyl
azides were purchased if commercially available or prepared from sulfonyl chlorides

and sodium azide according to the well-established methods.
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Il. General Procedure for the Synthesis of Amidines and Characterization Data

of Amidines
H N, CoBr;, (5 mol %) ll
\ + Q-NC + I QL 5
N N~ ~NH
o0 MeCN, 80 °C, 12 h d) d)
1 2 3 4,50r6

To an oven-dried Schlenk tube (10 mL) was added the amines 1 (0.5 mmol, 1.0 equiv),
isocyanides 2 (0.6 mmol, 1.2 equiv), diazos 3 (0.6 mmol, 1.2 equiv), CoBr2 (5.5 mg,
5.0 mol %), and dry MeCN (3 mL). The tube was backfilled with N2. After stirring for
12 h at 80 °C, the reaction mixture was cooled and concentrated under reduced
pressure. The residue was purified by column chromatography (petroleum

ether/EtOACc 15:1~10:1) to give the pure desired product 4, 5 or 6.

COOEt COOEt
N N
H

M H
(E)-Ethyl-3-(tert-butylamino)-3-(phenylimino)propanoate 4a and
(E)-ethyl-3-(tert-butylamino)-3-(phenylamino)acrylate 4a’ (4a/4a’= 6/1)

Yield = 82% (107.6 mg). Yellow oil. For 4a: *H NMR (400 MHz, CDCls) & 7.25 -

7.21 (m, 2H), 6.97 — 6.93 (M, 1H), 6.74 — 6.72 (M, 2H), 4.89 (brs, 1H), 4.14 (g, J =
7.2 Hz, 2H), 3.10 (s, 2H), 1.44 (s, 9H), 1.25 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz,
CDCl3) 6 169.8, 151.0, 148.0, 128.9, 122.0, 121.8, 61.3, 51.6, 36.7, 28.7, 14.1. For
4a’: 'H NMR (400 MHz, CDCls) § 10.41 (brs, 1H), 7.37 — 7.33 (m, 2H), 7.17-7.13 (m,
3H), 4.38 (brs, 1H), 4.33 (s, 1H), 1.35 (s, 9H); 3C NMR (100 MHz, CDCls) 5 129.8,
125.1, 124.6, 66.4, 58.4, 51.2, 29.7, 15.0. HRMS (ESI) calculated for CisH23N202
(M+H)* 263.1754, found 263.1757.

MeO COOEt MeO COOEt
\©\ /L /tBU \Q j /tBu
N N N
H H

N
H
(E)-Ethyl-3-(tert-butylamino)-3-((4-methoxyphenyl)imino)propanoate 4b and
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(E)-ethyl-3-(tert-butylamino)-3-((4-methoxyphenyl)amino)acrylate 4b’ (4b/4b’=
2/1)

Yield = 89% (130.1 mg). Yellow oil. For 4b: *H NMR (400 MHz, CDClIs) § 6.79 (d, J
= 8.8 Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 4.81 (brs, 1H), 4.13 (q, J = 7.2 Hz, 2H), 3.76
(s, 3H), 3.09 (s, 2H), 1.43 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz,
CDCls) 6 169.8, 157.9, 154.9, 148.6, 122.7, 114.3, 61.3, 55.6, 36.6, 29.8, 28.8, 14.2.
For 4b>: 'H NMR (400 MHz, CDCl3) § 10.21 (brs, 1H), 7.07 (d, J = 8.4 Hz, 2H), 6.88
(d, J = 8.4 Hz, 2H), 4.29 (s, 1H), 4.17 (brs, 1H), 3.79 (s, 3H), 1.31 (s, 9H); 5C NMR
(100 MHz, CDCls) 6 171.4, 157.7, 144.4, 129.9, 127.5, 114.9, 65.5, 58.2, 55.5, 51.1,
30.9, 15.0. HRMS (ESI) calculated for CisH2sN203 (M+H)* 293.1860, found

293.1866.
Me COOEt Me COOEt
Lo AL
N” °N N™ °N
H H H
(E)-Ethyl-3-(tert-butylamino)-3-(p-tolylimino)propanoate 4c and

(E)-ethyl-3-(tert-butylamino)-3-(p-tolylamino)acrylate 4¢’ (4c/4¢’= 3/1)

Yield = 86% (118.8 mg). Yellow oil. For 4c: *H NMR (400 MHz, CDCls) § 7.04 (d, J
= 8.0 Hz, 2H), 6.62 (d, J = 8.0 Hz, 2H), 4.85 (brs, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.10
(s, 2H), 2.29 (s, 3H), 1.44 (s, 9H), 1.27 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz,
CDCls) 6 169.9, 148.4, 148.1, 130.9, 129.4, 121.8, 61.3, 51.5, 36.6, 28.8, 20.8, 14.2.
For 4¢”: 10.32 (brs, 1H), 7.15 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 4.34 (brs,
1H), 4.31 (s, 1H), 2.33 (s, 3H), 1.34 (s, 9H); 3C NMR (100 MHz, CDCls) § 171.4,
157.3, 135.2, 134.9, 130.4, 125.1, 65.9, 58.3, 51.2, 29.7, 21.0, 15.0. HRMS (ESI)
calculated for C16H25N202 (M+H)* 277.1911, found 277.1908.

F3;CO COOEt
\©\ /1 ,tBu
N

N
H
(E)-Ethyl-3-(tert-butylamino)-3-((4-(trifluoromethoxy) phenyl)imino)propanoate
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4d (4d/4d’ > 20/1)

Yield = 74% (128.2 mg). Yellow oil. 'H NMR (400 MHz, CDCls3) § 7.08 (d, J = 8.4
Hz, 2H), 6.72-6.70 (m, 2H), 4.95 (brs, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.08 (s, 2H),
1.43 (s, 9H), 1.25 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls) & 169.5, 149.8,
148.6, 144.1, 122.9, 121.8, 120.8 (g, Jcr = 254 Hz), 61.5, 51.8, 36.7, 28.7, 14.1,
HRMS (ESI) calculated for C16H23F3N203 (M+H)* 347.1577, found 347.1587.

MeOOC COOEt
\©\ /J: Bu
N N
H

(E)-Methyl-4-((1-(tert-butylamino)-3-ethoxy-3-oxopropylidene)amino)benzoate
4e (delde’>20/1)

Yield = 56% (89.7 mg). Yellow oil. 'H NMR (400 MHz, CDCl3) § 7.91 (d, J = 8.4 Hz,
2H), 6.74 (d, J = 8.4 Hz, 2H), 5.08 (brs, 1H), 4.12 (g, J = 7.2 Hz, 2H), 3.86 (s, 3H),
3.06 (s, 2H), 1.42 (s, 9H), 1.23 (t, J = 7.2 Hz, 3H); 1*C NMR (100 MHz, CDCls) &
169.4, 167.4, 155.7, 147.9, 130.8, 123.4, 121.8, 61.5, 51.8, 36.8, 28.6, 14.1; HRMS
(ESI) calculated for C17H25N204 (M+H)* 321.1809, found 321.1820.

MeS COOEt MeS COOEt
\©\ /J: /Bu \©\ JI JBu

N N7 N

H H

N
(E)-Ethyl-3-(tert-butylamino)-3-((4-(methylthio)phenyl)imino)propanoate 4f and
(E)-ethyl-3-(tert-butylamino)-3-((4-(methylthio)phenyl)amino)acrylate 4f> (4f/4f°
=7/1)

Yield = 65% (100.2 mg). Yellow oil. For 4f:*H NMR (400 MHz, CDCl3) § 7.19 (d, J
= 8.4 Hz, 2H), 6.66 (d, J = 8.4 Hz, 2H), 4.90 (brs, 1H), 4.13 (g, J = 7.2 Hz, 2H), 3.08
(s, 2H), 2.44 (s, 3H), 1.42 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz,
CDCls) 6 169.6, 149.2, 148.3, 130.0, 129.2, 122.6, 61.4, 51.6, 36.6, 28.7, 17.7, 14.1;
For 41*: 10.33 (brs, 1H), 7.23 (d, J = 8.4 Hz, 2H), 7.06 (d, J = 8.4 Hz, 2H), 4.32 (s,
1H), 4.26 (brs, 1H), 2.47 (s, 3H), 1.33 (s, 9H); 1*C NMR (100 MHz, CDCls) 5 156.9,
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128.2, 125.3, 66.5, 58.4, 51.3, 29.7, 16.3, 15.0. HRMS (ESI) calculated for
Ci6H25N202S (M+H)" 309.1631, found 309.1646.

F COOEt
\©\ /J: JBu
N

N
(E)-Ethyl-3-(tert-butylamino)-3-((4-fluorophenyl)imino) propanoate 4g (49/49’ >
20/1)

Yield = 71% (99.5 mg). Yellow oil. *tH NMR (400 MHz, CDCls3) § 6.93-6.89 (m, 2H),
6.65 (dd, J = 8.8, 4.8 Hz, 2H), 4.87 (s, 1H), 4.13 (g, J = 7.2 Hz, 2H), 3.06 (s, 2H),
1.42 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCls) 5 169.6, 158.6 (d,
J = 237.7 Hz), 148.8, 147.1, 123.0 (d, J = 7.7 Hz), 115.4 (d, J = 25.0 Hz), 61.4, 51.6,
36.7, 28.7, 14.1; HRMS (ESI) calculated for CisH22FN202 (M+H)* 281.1660, found
281.1667.

Cl COOEt
\©\N/Ji /Bu

N
(E)-Ethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino) propanoate 4h (4h/4h’ >
20/1)

Yield = 80% (111.5 mg). Yellow oil. *H NMR (400 MHz, CDCl3) 5 7.17 (d, J = 8.4
Hz, 2H), 6.65 (d, J = 8.4 Hz, 2H), 4.94 (brs, 1H), 4.13 (q, J = 7.2 Hz, 2H), 3.06 (s,
2H), 1.42 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 169.5,
149.6, 148.5, 128.8, 126.8, 123.3, 61.4, 51.7, 36.6, 28.7, 14.1; HRMS(ESI) calcd for
C15H22CIN202 (M+H)*™ 297.1364, found 297.1360.

Br. COOEt
\O\ /Ji /Bu
N~ °N
H
(E)-Ethyl-3-((4-bromophenyl)imino)-3-(tert-butylamino) propanoate 4i (4i/4i> >

20/1)
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Yield = 79% (134.3 mg). Yellow oil. *H NMR (400 MHz, CDCl3) § 7.32 (d, J = 8.4
Hz, 2H), 6.60 (d, J = 8.4 Hz, 2H), 4.95 (brs, 1H), 4.13 (q, J = 7.2 Hz, 2H), 3.06 (s,
2H), 1.42 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 169.5,
150.1, 148.3, 131.8, 123.8, 114.5, 61.5, 51.7, 36.6, 28.7, 14.1; HRMS(ESI) calcd for
C1sH22BrN202 (M+H)* 341.0859, found 341.0867.

| COOEt
H
(E)-Ethyl-3-(tert-butylamino)-3-((4-iodophenyl)imino) propanoate 4j (4j/4)° >
20/1)
Yield = 53% (102.9 mg). Brown oil. *H NMR (400 MHz, CDCl3) § 7.50 (d, J = 8.4
Hz, 2H), 6.49 (d, J = 8.4 Hz, 2H), 4.96 (brs, 1H), 4.13 (q, J = 7.2 Hz, 2H), 3.06 (s,
2H), 1.41 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 169.5,

150.7, 148.3, 137.8, 124.4, 84.8, 61.5, 51.7, 36.6, 28.7, 14.2; HRMS(ESI) calcd for
CisH22IN202 (M+H)* 389.0720, found 389.0724.

COOEt COOEt
/Ji Bu /E JBu
Me Me

(E)-Ethyl-3-(tert-butylamino)-3-(o-tolylimino)propanoate 4k and
(E)-ethyl-3-(tert-butylamino)-3-(o-tolylamino)acrylate 4k’ (4k/4k> = 10/1)

Yield = 96% (132.6 mg). Yellow oil. For 4k: *H NMR (400 MHz, CDCl3) § 7.14 (d, J
= 7.6 Hz, 1H), 7.09 (dd, J = 7.6, 7.6 Hz, 1H), 6.89 (dd, J = 7.6, 7.2 Hz, 1H), 6.61 (d, J
= 7.6 Hz, 1H), 4.94 (brs, 1H), 4.13 (g, J = 7.2 Hz, 2H), 3.04 (s, 2H), 2.12 (s, 3H), 1.48
(s, 9H), 1.24 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) & 169.7, 149.6, 147.5,
130.1, 129.9, 126.3, 121.9, 121.2, 61.2, 51.4, 36.7, 28.8, 18.4, 14.1; For 4k’: *H NMR
(400 MHz, CDCl3) & 10.27 (brs, 1H), 4.35 (s, 1H), 2.31 (s, 3H), 1.33 (s, 9H); 2*C
NMR (100 MHz, CDCls) 6 157.5, 131.4, 126.9, 65.6, 58.2, 30.9, 29.7, 18.0, 15.0.
HRMS (ESI) calcd for C16H2sN202 (M+H)* 277.1911, found 277.1917.

S6



COOEt

@\ /Ji JBu
N7 N
| H

(E)-Ethyl-3-(tert-butylamino)-3-((2-iodophenyl)imino)propanoate 41 (4l/4> >
20/1)

Yield = 87% (168.9 mg). Yellow oil. *H NMR (400 MHz, CDCls) § 7.77 (dd, J = 8.0,
1.2 Hz, 1H), 7.23 — 7.19 (m, 1H), 6.73 — 6.64 (m, 2H), 5.30 (s, 1H), 4.14 (q, J = 7.2
Hz, 2H), 3.01 (s, 2H), 1.50 (s, 9H), 1.25 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz,
CDCl3) 6 169.5, 152.4, 148.8, 138.8, 128.9, 123.4, 121.9, 94.2, 61.4, 51.7, 36.8, 29.0,
14.2; HRMS(ESI) calcd for CisH22IN202 (M+H)* 389.0720, found 389.0724.

OMe OMe
COOEt COOEt
/J: Bu JI JBu
N N
H

N N

(E)-Ethyl-3-(tert-butylamino)-3-((3-methoxyphenyl)imino)propanoate 4m and
(E)-ethyl-3-(tert-butylamino)-3-((3-methoxyphenyl)amino)acrylate 4m’ (4m/4m’
=8/1)
Yield = 77% (112.6 mg). Yellow oil. For 4m: *H NMR (400 MHz, CDCl3) § 7.14 —
7.10 (m, 1H), 6.53 — 6.50 (m, 1H), 6.33 — 6.29 (m, 2H), 4.89 (brs, 1H), 4.14 (q, J =
7.2 Hz, 2H), 3.77 (s, 2H), 3.12 (s, 3H), 1.43 (s, 9H), 1.25 (t, J = 7.2 Hz, 3H); 3C
NMR (100 MHz, CDCls) 6 169.8, 160.4, 152.4, 148.1, 129.6, 114.6, 107.8, 107.5,
61.4, 55.3, 51.6, 36.7, 28.8, 14.2; For 4m’: *H NMR (400 MHz, CDCl3) § 10.41 (brs,
1H), 4.50 (brs, 1H), 4.32 (s, 1H), 3.78 (s, 3H), 1.36 (s, 9H); 3C NMR (100 MHz,
CDCl3) 6 160.9, 156.8, 130.5, 116.3, 110.9, 109.8, 66.6, 58.4, 55.4, 51.3, 29.8, 15.0.
HRMS (ESI) calcd for Ci6H2sN203 (M+H)" 293.1860, found 293.1860.

S7



Br
COOEt
©\N//EH,tBU

(E)-Ethyl-3-((3-bromophenyl)imino)-3-(tert-butylamino)propanoate 4n (4n/4n’ >
20/1)

Yield = 75% (128.0 mg). Brown oil. H NMR (400 MHz, CDCls) § 7.10-7.05 (m, 2H),
6.90 (s, 1H), 6.66-6.64 (m, 1H), 4.99 (s, 1H), 4.15 (g, J = 7.2 Hz, 2H), 3.08 (s, 2H),
1.42 (s, 9H), 1.26 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 169.5, 152.5,

148.5, 130.2, 125.1, 124.6, 122.5, 120.8, 61.5, 51.7, 36.8, 28.6, 14.2; HRMS(ESI)
calcd for C1sH21BrN2NaO2 (M+Na)* 363.0679, found 363.0678.

o) COOEt ¢ COOEt
<o:©\N/JiNfB“ <oj©\N£thB“

H H H

(E)-Ethyl-3-(benzo[d][1,3]dioxol-5-ylimino)-3-(tert-butylamino)propanoate 40
and (E)-ethyl-3-(benzo[d][1,3]dioxol-5-ylamino)-3-(tert-butylamino)acrylate 40’
(40/40’ =5/1)
Yield = 78% (119.5 mg). Yellow oil. For 40: *H NMR (400 MHz, CDCl3) § 6.68 (d, J
= 8.0 Hz, 1H), 6.28 (d, J = 2.0 Hz, 1H), 6.14 (dd, J = 8.0, 2.0 Hz, 1H), 5.88 (s, 2H),
4.83 (brs, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.11 (s, 2H), 1.41 (s, 9H), 1.25 (t, J = 7.2 Hz,
3H); $3C NMR (100 MHz, CDCls) § 169.8, 148.9, 148.0, 145.9, 142.6, 113.8, 108.3,
103.8, 100.8, 61.4, 51.6, 36.7, 28.8, 14.2; For 40’: 'H NMR (400 MHz, CDCls3) &
10.21 (brs, 1H), 5.97 (s, 2H), 4.28 (s, 1H), 4.21 (brs, 1H), 1.32 (s, 9H); 3C NMR (100
MHz, CDCls) 6 171.4, 157.7, 148.6, 145.8, 131.3, 119.3, 108.7, 107.4, 101.7, 65.8,
58.3, 51.2, 29.8, 15.0. HRMS (ESI) calcd for Ci6H23N204 (M+H)" 307.1652, found
307.1652.

N
H

COOEt
@\ JI JBu
b
Me
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(E)-Ethyl-3-(tert-butylamino)-3-(methyl(o-tolyl)amino) acrylate 4p

Yield = 90% (132.6 mg). Yellow oil. *H NMR (400 MHz, CDCls) & 7.76 (brs, 1H),
7.18 — 7.14 (m, 2H), 6.92 (d, J = 8.0 Hz, 2H), 6.85 — 6.81 m, 1H), 4.38 (s, 1H), 4.04
(9, J = 7.2 Hz, 2H), 3.06 (s, 3H), 1.18 (t, J = 7.2 Hz, 3H), 1.15 (s, 9H); 3C NMR (100
MHz, CDCls) 6 171.6, 166.7, 148.2, 128.9, 121.0, 118.5, 82.6, 58.9, 54.0, 40.7, 30.9,
14.7; HRMS(ESI) calcd for C16H24N2NaO2 (M+Na)* 299.1730, found 299.1731.

COOEt

@NI JBu
O

N
(E)-Ethyl-3-(allyl(phenyl)amino)-3-(tert-butylamino)acrylate 4q
Yield = 91% (138.0 mg). Yellow oil. *H NMR (400 MHz, CDClz) & 7.64 (brs, 1H),
7.22 (dd, J = 8.4, 7.6 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 6.90 (dd, J = 7.2, 7.6 Hz, 1H),
5.91-5.81 (m, 1H), 5.21-5.15 (m, 2H), 4.60 (s, 1H), 4.24 (d, J = 5.6 Hz, 2H), 4.12 (q,
J=7.2Hz, 2H), 1.26 (t, J = 7.2 Hz, 3H), 1.17 (s, 9H); 3C NMR (100 MHz, CDCls) 5
171.4, 165.5, 146.4, 133.9, 128.9, 121.4, 120.2, 117.9, 83.2, 58.9, 54.7, 54.4, 30.9,
14.7; HRMS(ESI) calcd for C1sH27N202 (M+H)™ 303.2067, found 303.2069.

COOEt
% /E -
N N
H

(E)-Ethyl-3-(tert-butylamino)-3-(3,4-dihydroquinolin-1(2H)-yl) acrylate 4r

Yield = 88% (133.3 mg). Yellow oil. 'H NMR (400 MHz, CDCl3) & 7.19-7.11 (m, 3H),
7.07 —7.02 (m, 1H), 6.82 (brs, 1H), 4.46 (s, 1H), 4.25 (s, 2H), 4.11 (q, J = 7.2 Hz, 2H),
3.45 (t, J = 6.0 Hz, 2H), 2.93 (t, J = 6.0 Hz, 2H), 1.27 (s, 9H), 1.26 (t, J = 7.2 Hz, 3H);
13C NMR (100 MHz, CDCl3) § 170.9, 169.4, 134.2, 134.0, 129.0, 126.6, 126.3, 126.2,
80.0, 58.7, 54.8, 52.6, 48.0, 30.5, 28.4, 14.7; HRMS(ESI) calcd for CisH27N202
(M+H)* 303.2067, found 303.2073.
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COOEt

x
(\N H,’Bu

o)
(E)-Ethyl-3-(tert-butylamino)-3-morpholinoacrylate 4s
Yield = 92% (118.0 mg). Yellow oil. *H NMR (400 MHz, CDCls) § 6.72 (brs, 1H),
4.39 (s, 1H), 4.10 (q, J = 7.2 Hz, 2H), 3.72 (t, J = 4.8 Hz, 4H), 3.07 (t, J = 4.8 Hz, 4H),
1.29 (s, 9H), 1.25 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 170.6, 169.5,
80.2, 66.5, 66.4, 58.6, 54.5, 50.8, 30.3, 14.5; HRMS(ESI) calcd for CizH25N203
(M+H)* 257.1860, found 257.1860.

COOEt
©\ /E JBu
N™ N
o H
(E)-Ethyl-3-(tert-butylamino)-3-(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)acrylat

e 4t

Yield = 64% (97.4 mg). Yellow oil. 'H NMR (400 MHz, CDCls) & 7.41 (brs, 1H),
7.08 (d, J = 7.6 Hz, 1H), 6.86 — 6.84 (m, 2H), 6.82 — 6.78 (m, 1H), 4.52 (s, 1H),
4.32-4.08 (m, 4H), 3.76-3.22 (m, 2H), 1.38 (s, 9H), 1.22 (t, J = 7.2 Hz, 3H); 3C NMR
(100 MHz, CDCl3) 6 171.0, 166.4, 146.3, 130.1, 122.8, 122.2, 120.8, 117.3, 85.3, 63.7,
58.9, 54.6, 48.6, 30.9, 14.6; HRMS(ESI) calcd for Ci7H2sN203 (M+H)" 305.1860,
found 305.1870.

0
cl
\©\ /E‘\OtBu
= B
NN
H

(E)-tert-Butyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5a

Yield = 90% (146.2 mg). Yellow oil. 'H NMR (400 MHz, CDCls) & 7.18 (d, J = 8.4
Hz, 2H), 6.66 (d, J = 8.4 Hz, 2H), 4.84 (brs, 1H), 2.97 (s, 2H), 1.45 (s, 9H), 1.42 (s,
9H); C NMR (100 MHz, CDCls) & 168.6, 149.7, 149.0, 128.8, 126.9, 123.5, 82.0,
51.6, 38.2, 28.8, 28.1; HRMS(ESI) calcd for C17H26CIN202 (M+H)* 325.1677, found
325.1684.
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(e
Cl )
O'Pr
A Bu
N N
H

(E)-Isopropyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5b

Yield = 91% (141.4 mg). Yellow oil. *H NMR (400 MHz, CDCl3) § 7.18 (d, J = 8.4
Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 5.00 (hept, J = 6.0 Hz, 1H), 4.89 (brs, 1H), 3.03 (s,
2H), 1.42 (s, 9H), 1.23 (d, J = 6.4 Hz, 6H); 13*C NMR (100 MHz, CDCls) & 169.0,
149.7, 148.6, 128.9, 126.9, 123.4, 69.1, 51.7, 37.1, 28.7, 21.8; HRMS(ESI) calcd for
C16H24CIN202 (M+H)* 311.1521, found 311.1532.

O
Cl
OBn
. Bu
N N
H

(E)-Benzyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5S¢ (5¢/5¢’ =
10/1)

Yield = 80% (143.5 mg). Yellow oil. 'H NMR (400 MHz, CDCls) 5 7.31 — 7.25 (m,
5H), 7.08 (d, J = 8.4 Hz, 2H), 6.56 (d, J = 8.0 Hz, 2H), 5.05 (s, 2H), 4.76 (brs, 1H),
3.05 (s, 2H), 1.32 (s, 9H): 13C NMR (100 MHz, CDCl3) & 169.1, 149.5, 148.2, 135.3,
128.9, 128.7, 128.7, 128.5, 127.0, 123.3, 67.2, 51.7, 36.8, 28.6; HRMS(ESI) calcd for
C20H24CIN202 (M+H)* 359.1521, found 359.1541.

(0]
Cl O/\LS>
2 Bu \ /

N N

H

(E)-Thiophen-2-ylmethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propano
ate 5d (5d/5d’ = 10/1)

Yield = 81% (147.7 mg). Yellow oil. *tH NMR (400 MHz, CDCls) & 7.35 (d, J = 6.0
Hz, 1H), 7.15 (d, J = 8.8 Hz, 2H), 7.10 (d, J = 3.2 Hz, 1H), 7.00 (dd, J = 4.8, 3.6 Hz,
1H), 6.62 (d, J = 8.4 Hz, 2H), 5.28 (s, 2H), 4.76 (brs, 1H), 3.10 (s, 2H), 1.38 (s, 9H);
13C NMR (100 MHz, CDCl3) 6 169.0, 149.5, 148.0, 137.1, 129.9, 128.9, 128.9, 127.4,
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127.0, 127.0, 123.3, 61.2, 51.8, 36.7, 28.6; HRMS(ESI) calcd for CisH22CIN202S
(M+H)* 365.1085, found 365.1102.

0
cl
\©\ fJ\O/\/\Ph
P B
NZ N
H

(E)-Cinnamyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5e (5e/5¢’
=10/1)

Yield = 78% (150.1 mg). Yellow oil. *H NMR (400 MHz, CDCl3) & 7.37 — 7.24 (m,
6H), 7.15 (d, J = 8.4 Hz, 2H), 6.65 — 6.60 (M, 3H), 6.24 — 6.16 (M, 1H), 4.90 (brs, 1H),
4.71 (d, J = 6.4 Hz, 2H), 3.10 (s, 2H), 1.40 (s, 9H); 3C NMR (100 MHz, CDCls) 5
169.2, 149.6, 148.3, 136.0, 135.1, 128.9, 128.8, 128.4, 127.0, 126.7, 123.3, 122.3,
65.9, 51.8, 36.7, 28.7; HRMS(ESI) calcd for C22H2sCIN20, (M+H)* 385.1677, found
385.1698.

0
Cl M
© OEt
. Bu
N7 N
H

(E)-Ethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)-2-methylpropanoate 5f
Yield = 84% (130.5 mg). Yellow solid. *H NMR (400 MHz, CDClz) 6 7.20 (d, J = 8.8
Hz, 2H), 6.67 (d, J = 8.4 Hz, 2H), 4.68 (brs, 1H), 4.23 — 4.08 (m, 2H), 3.54 (q, J = 7.2
Hz, 1H), 1.39 (s, 9H), 1.28 — 1.25 (m, 6H); *C NMR (100 MHz, CDCls) & 173.3,
153.2, 149.6, 129.0, 126.7, 123.3, 61.4, 51.3, 40.2, 28.6, 16.8, 14.2; HRMS(ESI)
calcd for C16H24CIN202 (M+H)* 311.1521, found 311.1542.

0] OH 0]
Cl Cl Cl
Bu . Bu . Bu
N N N N N N
H H H H
5g, major 5g', minor 5g", minor

5g/5¢'/5g" = 15/4/1
(E)-3-(tert-Butylamino)-3-((4-chlorophenyl)amino)-1-phenylprop-2-en-1-one  5g
and  (E)-N-(tert-butyl)-N’-(4-chlorophenyl)-3-hydroxy-3-phenylacrylimidamide
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5g’ and (E)-N-(tert-butyl)-N'-(4-chlorophenyl)-3-0xo-3-phenylpropanimidamide
5g”

Yield = 88% (130.5 mg). Yellow solid. For 5g: *H NMR (400 MHz, CDCls) § 13.26 (s,
1H), 7.76 — 7.74 (m, 2H), 7.31 — 7.30 (m, 3H), 7.25 (d, J = 8.4 Hz, 2H), 7.05 (d, J =
8.4 Hz, 2H), 5.48 (s, 1H), 4.57 (brs, 1H), 1.33 (s, 9H); 3C NMR (100 MHz, CDCls) §
184.9, 158.4, 141.6, 135.5, 131.5, 130.1, 130.0, 128.2, 126.6, 126.4, 79.0, 51.8, 30.0;
HRMS(ESI) calcd for C19H22CIN20 (M+H)* 329.1415, found 329.1421.

EtOOC

lw<

(E)-Ethyl-3-(phenylimino)-3-((2,4,4-trimethylpentan-2-yl)amino)propanoate  6a
(6a/6a’=12/1)

Yield = 78% (124.2 mg). Yellow oil. *H NMR (400 MHz, CDCl3) & 7.26 — 7.22 (m,
2H), 6.95 (t, J = 7.6 Hz, 1H), 6.75 — 6.73 (m, 2H), 4.94 (brs, 1H), 4.14 (q, J = 7.2 Hz,
2H), 3.09 (s, 2H), 1.92 (s, 2H), 1.49 (s, 6H), 1.26 (t, J = 7.2 Hz, 3H), 1.05 (s, 9H); 13C
NMR (100 MHz, CDCl3) § 169.8, 151.0, 147.4, 128.9, 122.0, 121.7, 61.3, 55.4, 50.3,
36.8, 31.9, 31.6, 29.5, 14.2; HRMS(ESI) calcd for CigH31N202 (M+H)* 319.2380,

found 319.2382.
EtOOC._ Me
»ee

(E)-Ethyl-3-((2,6-dimethylphenyl)imino)-3-(methyl(phenyl)amino)propanoate 6b
Yield = 87% (141.1 mg). Brown oil. *H NMR (400 MHz, CDClz) & 7.37 — 7.33 (m,
2H), 7.26 — 7.21 (m, 3H), 6.98 (d, J = 7.6 Hz, 2H), 6.80 (t, J = 7.6 Hz, 1H), 3.74 (q, J
= 7.2 Hz, 2H), 3.44 (s, 3H), 3.03 (s, 2H), 2.12 (s, 6H), 0.96 (t, J = 7.2 Hz, 3H); 3C
NMR (100 MHz, CDCls ) 6 167.9, 152.2, 148.0, 145.6, 129.5, 128.7, 128.2, 128.0,
127.0, 122.2, 60.8, 39.9, 35.4, 18.4, 13.9; HRMS(ESI) calcd for C20H2sN202 (M+H)*
325.1911, found 325.1927.
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EtOOC._Me Me
Me\l}lj\\NQ/
Ph Me

(E)-Ethyl-3-(mesitylimino)-3-(methyl(phenyl)amino)propanoate 6¢
Yield = 84% (142.1 mg). Brown oil. *H NMR (400 MHz, CDClz) & 7.40 — 7.36 (m,
2H), 7.29 — 7.23 (m, 3H), 6.83 (s, 2H), 3.77 (q, J = 7.2 Hz, 2H), 3.47 (s, 3H), 3.07 (s,
2H), 2.24 (s, 3H), 2.12 (s, 6H), 1.00 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls)
5 168.0, 152.4, 145.7, 145.4, 131.2, 129.5, 128.6, 128.5, 128.2, 126.9, 60.8, 39.8, 35.3,
20.8, 18.3, 13.9; HRMS(ESI) calcd for C2:H27zN202 (M+H)*™ 339.2067, found
339.2085.

EtOOC Cl
Me\l}lj\\N/@

Ph
(E)-Ethyl-3-((4-chlorophenyl)imino)-3-(methyl(phenyl)amino)propanoate 6d
(6d/6d’ =16/1)

Yield = 80% (132.3 mg). Brown oil. 'H NMR (400 MHz, CDCl3) § 7.39 — 7.35 (m,
2H), 7.30 — 7.23 (m, 3H), 7.19 (d, J = 8.8 Hz, 2H), 6.77 (d, J = 8.8 Hz, 2H), 3.88 (q, J
= 7.2 Hz, 2H), 3.38 (s, 3H), 3.16 (s, 2H), 1.05 (t, J = 7.2 Hz, 3H); *C NMR (100
MHz, CDClz) 6 168.3, 152.9, 149.7, 145.2, 129.6, 128.9, 128.2, 127.4, 127.4, 123.4,

61.1, 39.5, 35.2, 14.0; HRMS(ESI) calcd for CisH20CIN202 (M+H)* 331.1208, found
331.1224.

EtOOC Br

Me\r}lj\\N@/
Ph
(E)-Ethyl-3-((4-bromophenyl)imino)-3-(methyl(phenyl)amino)propanoate 6e
(6e/6¢’ = 16/1)
Yield = 75% (140.7 mg). Brown oil. *H NMR (400 MHz, CDClz) & 7.39 — 7.23 (m,
7H), 6.72 (d, J = 8.4 Hz, 2H), 3.88 (g, J = 7.2 Hz, 2H), 3.38 (s, 3H), 3.16 (s, 2H), 1.05
(t, J=7.2 Hz, 3H); °C NMR (100 MHz, CDCl3) 6 168.3, 152.8, 150.2, 145.1, 131.9,

129.6, 128.2, 127.5, 123.9, 115.1, 61.2, 39.6, 35.2, 14.0; HRMS(ESI) calcd for
CisH19BrN202 (M+H)* 375.0703, found 375.0720.
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I11. Synthetic Applications and Mechanistic Studies

Scale-up reaction

NH; N3 CoBr, (5 mol%) COOEt
+ Bu—NC + )J\ ¥
| COOEt MeCN, 80°C, 12 By

11 (5 mmol) 2a 3a 81% 41, 1 57g

To an oven-dried Schlenk tube (50 mL) was added the amines 1l (5 mmol, 1.1 g),
isocyanides 2a (6 mmol, 1.2 equiv), diazos 3a (6 mmol, 1.2 equiv), CoBr2 (55 mg, 5.0
mol %), and anhydrous MeCN (15 mL). The tube was backfilled with N2. The
mixture was concentrated under reduced pressure after stirring at 80 °C for 12 h. The
residue was purified by column chromatography (petroleum ether/EtOAc 10:1) to
give the desired product 4l in 81% yield (1.57 g).

Derivatization of Amidine 4l

/[COOEt NaOH (2.0 equiv) N ' Me
‘Bu EtOH, 60 °C, 6 h N/)\N,’Bu
H
7,91%
To an oven-dried Schlenk tube (10 mL) was added the amidine 4l (194.1 mg, 0.5

mmol), NaOH (40.0 mg, 1.0 mmol), and EtOH (3.0 mL). After stirring at 60 °C for 6
h. The mixture was concentrated under reduced pressure. The residue was purified by

column chromatography (petroleum ether/EtOAc 10:1) to give the desired product 7
in 91% yield (143.9 mg) as a white oil.'H NMR (400 MHz, CDClz) & 7.77 (dd, J =
8.0, 1.2 Hz, 1H), 7.21 (m, 1H), 6.72 (dd, J = 8.0, 1.2 Hz, 1H), 6.65 (m, 1H), 4.20 (brs,
1H), 1.65 (s, 3H), 1.49 (s, 9H). °C NMR (100 MHz, CDCl3z) & 154.0, 153.9, 138.8,
128.8,123.0, 121.9, 94.3, 51.6, 29.3, 19.2. HRMS (ESI) m/z calculated for C12H1sINz2,
[M+H]*317.0509; found 317.0527.

COOEt
| _COOEt CuC!2 (10 mol%)
J: L-Proline (10 mol%) N\
2N JBu K,CO3 (2.0 equiv) N iy
N7 N N
H
4l

DMSO, 100 °C, 12 h

8, 75%
To an oven-dried Schlenk tube (10 mL) was added the amidine 4l (194.1 mg, 0.5
mmol), CuCl2 (6.7 mg, 10 mol%), L-Proline (5.8 mg, 10 mol%), K2COs (138.2 mg,
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1.0 mmol), and DMSO (3.0 mL). After stirring at 100 °C for 12 h. The mixture was
concentrated under reduced pressure. The residue was purified by column
chromatography (petroleum ether/EtOAc 10:1) to give the desired product 8 in 75%
yield (97.6 mg) as a white solid. *H NMR (400 MHz, CDCls) & 7.97 (brs, 1H), 7.78
(d, J = 8.0 Hz, 1H), 7.51 (brs, 1H), 7.16 — 7.11 (m, 2H), 7.01 (t, J = 7.6 Hz, 1H), 4.37
(q, J = 7.2 Hz, 2H), 1.48 (s, 9H), 1.44 (d, J = 7.2 Hz, 3H). *C NMR (100 MHz,
CDCls) 6 167.9, 152.9, 132.5, 126.5, 121.9, 120.1, 119.2, 109.6, 85.8, 59.1, 51.7,
30.4, 14.9. HRMS (ESI) m/z calculated for CisH21N202, [M+H]* 261.1598; found
261.1604.

1Bu
HN
I COOEt Pd(OAc), (5 mol%)
. COOEt
toy Cs,CO;3 (3.0 equiv) AN
P ,tBU + Bu—NC > ;
N N 1,4-dioxane, 110 °C, 12 h NZ SN BY
: H

41 2a 9, 84%

To an oven-dried Schlenk tube (10 mL) was added the amidine 4l (194.1 mg, 0.5
mmol), isocyanide 2a (50.0 mg, 0.6 mmol), Pd(OAc)2 (5.6 mg, 5 mol%), Cs2COs
(488.7 mg, 1.5 mmol), and 1,4-dioxane (3.0 mL). After stirring at 110 °C for 12 h.
The mixture was concentrated under reduced pressure. The residue was purified by
column chromatography (petroleum ether/EtOAc 10:1) to give the desired product 9
in 84% yield (144.3 mg) as a yellow solid. *H NMR (400 MHz, CDClz) & 8.09 (dd, J
=8.4,1.6 Hz, 1H), 7.55 (dd, J = 8.4, 1.2 Hz, 1H), 7.49 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H),
7.07 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 6.89 (brs, 1H), 5.71 (brs, 1H), 4.43 (q, J = 7.2 Hz,
2H), 1.57 (s, 9H), 1.46 (t, J = 7.2 Hz, 3H), 1.19 (s, 9H). *C NMR (100 MHz, CDCl3)
0 169.0, 156.8, 154.3, 149.6, 131.2, 127.7, 126.4, 122.1, 120.2, 107.7, 61.5, 56.7, 51.7,
31.2, 29.5, 14.3. HRMS (ESI) m/z calculated for C20H30N3O2, [M+H]" 344.2333;
found 344.2354.
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V. Copy of NMR Spectra

'H NMR (400 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(phenylimino)propanoate  4a  and
(E)-ethyl-3-(tert-butylamino)-3-(phenylamino)acrylate 4a’ (4a/4a’= 6/1)
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3C NMR (100 MHz, CDCl3) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(phenylimino)propanoate  4a  and
(E)-ethyl-3-(tert-butylamino)-3-(phenylamino)acrylate 4a’ (4a/4a’= 6.0/1)
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'H NMR (400 MHz, CDCIl3) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-methoxyphenyl)imino)propanoate 4b
(E)-ethyl-3-(tert-butylamino)-3-((4-methoxyphenyl)amino)acrylate 4b’ (4b/4b’= 2/1)
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13C NMR (100 MHz, CDCIls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-methoxyphenyl)imino)propanoate 4b and
(E)-ethyl-3-(tert-butylamino)-3-((4-methoxyphenyl)amino)acrylate 4b’ (4b/4b’= 2/1)
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'H NMR (400 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(p-tolylimino)propanoate  4c
(E)-ethyl-3-(tert-butylamino)-3-(p-tolylamino)acrylate 4c’ (4c/4c’= 3/1)
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3C NMR (100 MHz, CDCl3) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(p-tolylimino)propanoate ~ 4c  and
(E)-ethyl-3-(tert-butylamino)-3-(p-tolylamino)acrylate 4c’ (4c/4c’= 3/1)
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'H NMR (400 MHz, CDCIls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-(trifluoromethoxy) phenyl)imino)propanoate 4d (4d/4d’> >
20/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-(trifluoromethoxy) phenyl)imino)propanoate 4d (4d/4d’ >
20/1)
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'H NMR (400 MHz, CDCIls) Spectrum of (E)-Methyl-4-((1-(tert-butylamino)-3-ethoxy-3-oxopropylidene)amino)benzoate 4e (4e/4e’ >
20/1)
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13C NMR (100 MHz, CDCIs) Spectrum of (E)-Methyl-4-((1-(tert-butylamino)-3-ethoxy-3-oxopropylidene)amino)benzoate 4e (4e/de’ >
20/1)
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-(methylthio)phenyl)imino)propanoate 4f
(E)-ethyl-3-(tert-butylamino)-3-((4-(methylthio)phenyl)amino)acrylate 4f (4f/4f°> = 7/1)
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13C NMR (100 MHz, CDCIls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-(methylthio)phenyl)imino)propanoate 4f and
(E)-ethyl-3-(tert-butylamino)-3-((4-(methylthio)phenyl)amino)acrylate 4f (4f/4f> = 7/1)
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fluorophenyl)imino) propanoate 4g (4g9/4g° > 20/1)

'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-fluorophenyl)imino) propanoate 4g (4g/4g’ > 20/1)
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'H NMR (400 MHz, CDCIs) Spectrum of Ethyl (E)-Ethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino) propanoate 4h (4h/4h’> > 20/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino) propanoate 4h (4h/4h’ > 20/1)
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!H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-((4-bromophenyl)imino)-3-(tert-butylamino) propanoate 4i (4i/4i> > 20/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-((4-bromophenyl)imino)-3-(tert-butylamino) propanoate 4i (4i/4i’ > 20/1)
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-iodophenyl)imino) propanoate 4j (4j/4j> > 20/1)

js2)
O
[a]
O
N~ O =) o oN ¥ © < NN Y ©
- 0 © o ® © © <t N O © - © <N
RN o< o AR Q T NN
NN N © © < < S %) - - -
N/ N \ e \ N
/Ji 'Bu
td
N N
H
|
i I I |
X .
& I " T '3 & &
o o o e c e Qo
- - o o o o ™
T T T T T T T T T T T T T T T T T T T T T T T T
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 0.0

1 (ppm)

S35



13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-iodophenyl)imino) propanoate 4j (4j/4j> > 20/1)
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and

4k

(E)-Ethyl-3-(tert-butylamino)-3-(o-tolylimino)propanoate

(400 MHz, CDCl3)  Spectrum  of

NMR

'H

10/1)

(E)-ethyl-3-(tert-butylamino)-3-(o-tolylamino)acrylate 4k’ (4k/4k’
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3C NMR (100 MHz, CDCIls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(o-tolylimino)propancate 4k  and
(E)-ethyl-3-(tert-butylamino)-3-(o-tolylamino)acrylate 4k’ (4k/4k> = 10/1)
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iodophenyl)imino)propanoate 41 (41/41’ > 20/1)

'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((2
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((2-iodophenyl)imino)propanoate 41 (41/41° > 20/1)
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CDCI3) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((3-methoxyphenyl)imino)propanoate 4m and

'H NMR (400 MHz,

(E)-ethyl-3-(tert-butylamino)-3-((3-methoxyphenyl)amino)acrylate 4m’ (4m/4m’ = 8/1)
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13C NMR (100 MHz, CDCIls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((3-methoxyphenyl)imino)propanoate 4m and
(E)-ethyl-3-(tert-butylamino)-3-((3-methoxyphenyl)amino)acrylate 4m’ (4m/4m’ = 8/1)
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-((3-bromophenyl)imino)-3-(tert-butylamino)propanoate 4n (4n/4n’ > 20/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-((3-bromophenyl)imino)-3-(tert-butylamino)propanoate 4n (4n/4n’ > 20/1)
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'H NMR (400 MHz,

(E)-ethyl-3-(benzo[d][1,3]dioxol-5-ylamino)-3-(tert-butylamino)acrylate 40’ (40/40’ = 6/1)

CDCl3) Spectrum of (E)-Ethyl-3-(benzo[d][1,3]dioxol-5-ylimino)-3-(tert-butylamino)propanoate 40
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13C NMR (100 MHz, CDCI3) Spectrum of (E)-Ethyl-3-(benzo[d][1,3]dioxol-5-ylimino)-3-(tert-butylamino)propanoate 4o and
(E)-ethyl-3-(benzo[d][1,3]dioxol-5-ylamino)-3-(tert-butylamino)acrylate 40’ (40/40’ = 6/1)
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(methyl(o-tolyl)amino) acrylate 4p
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13C NMR (100 MHz, CDCIls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(methyl(o-tolyl)amino) acrylate 4p
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'H NMR (400 MHz, CDCls) Spectrum of (E)-Ethyl-3-(allyl(phenyl)amino)-3-(tert-butylamino)acrylate 4q
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13C NMR (100 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(allyl(phenyl)amino)-3-(tert-butylamino)acrylate 4q
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(3,4-dihydroquinolin-1(2H)-yl) acrylate 4r
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(3,4-dihydroquinolin-1(2H)-yl) acrylate 4r

vivle—

1€°8¢ ~
€6°0€

€08y —
1G°CS ~
8 VS —
G/.'8G —

€10a0 ¥8'92 /

€10a0 9l°2L W

€10a0 wvﬁm\
866/

Ll'9¢clt
geoclh
29'9¢l
co'6cl /
L6°ccl
Slvel N

0v'691 ~
€6°0LL 7

4

COOEt
.Bu
N

A

T

.

110

170

£1 (ppm)

S52



'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-morpholinoacrylate 4s
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-morpholinoacrylate 4s
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)acrylate 4t
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13C NMR (100 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-(2,3-dihydro-4H-benzo[b][1,4]oxazin-4-yl)acrylate 4t
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'H NMR (400 MHz, CDCls) Spectrum of (E)-tert-Butyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5a
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13C NMR (100 MHz, CDCls) Spectrum of (E)-tert-Butyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5a
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NOE Spectrum of (E)-tert-Butyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5a
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Isopropyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5b
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Isopropyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5b
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Benzyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate Sc¢ (5¢/5¢’ = 10/1)

N ©
0 o
o N
0 <

I

— 4174

3.053
1.322
X 1.290

5157
1.931
1.881
o 2.04=
0.911
0.111
» | 2.00]

£1 (ppm)

S62



13C NMR (100 MHz, CDCls) Spectrum of (E)-Benzyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5¢ (5¢/5¢’ = 10/1)
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Thiophen-2-ylmethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5d (5d/5d’
=10/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Thiophen-2-ylmethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate 5d (5d/5d’
=10/1)
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'H NMR (400 MHz, CDClIs) Spectrum of (E)-Cinnamyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate Se (5e¢/5¢’ = 10/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Cinnamyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)propanoate Se (5e/5¢’ = 10/1)

S0.'8¢ —

899°9€ —
VLLLG —

806'G9 —

€10d0 ¢v8'9. \
€10a0 091°22 N
€10a0 84v'LL

mmm.NNr
ONm.MN_. /
6¢.°9¢lL
¢l6'9¢lL

o6e'8CL T
12/.°8¢L
916'8¢lL
ono.mmr\
6€0°9¢t

zZiesyl ~
1156v1L 7

8€C 69l —

f1 (ppm)

S67



'H NMR (400 MHz, CDClIs) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-((4-chlorophenyl)imino)-2-methylpropanoate 5f
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(tert-butylamino)-3-

~

(4-chlorophenyl)imino)-2-methylpropanoate 5f
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'H NMR (400 MHz, CDCI3) Spectrum of (E)-3-(tert-Butylamino)-3-((4-chlorophenyl)amino)-1-phenylprop-2-en-1-one 5g and

(E)-N-(tert-butyl)-N'-(4-chlorophenyl)-3-hydroxy-3-phenylacrylimidamide
(E)-N-(tert-butyl)-N’-(4-chlorophenyl)-3-oxo-3-phenylpropanimidamide 5g”
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13C NMR (100 MHz, CDCIs) Spectrum of (E)-3-(tert-Butylamino)-3-((4-chlorophenyl)amino)-1-phenylprop-2-en-1-one 5g and
(E)-N-(tert-butyl)-N"-(4-chlorophenyl)-3-hydroxy-3-phenylacrylimidamide 5¢g’ and
(E)-N-(tert-butyl)-N"-(4-chlorophenyl)-3-oxo-3-phenylpropanimidamide 5g”
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-(phenylimino)-3-((2,4,4-trimethylpentan-2-yl)amino)propanoate 6a (6a/6a’ = 12/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(phenylimino)-3-((2,4,4-trimethylpentan-2-yl)amino)propanoate 6a (6a/6a’ = 12/1)
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-((2,6-dimethylphenyl)imino)-3-(methyl(phenyl)amino)propanoate 6b
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13C NMR (100 MHz, CDClIs) Spectrum of (E)-Ethyl-3-((2,6-dimethylphenyl)imino)-3-(methyl(phenyl)amino)propanoate 6b
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-(mesitylimino)-3-(methyl(phenyl)amino)propanoate 6¢
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-(mesitylimino)-3-(methyl(phenyl)amino)propanoate 6¢
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-((4-chlorophenyl)imino)-3-(methyl(phenyl)amino)propanoate 6d (6d/6d’ = 16/1)
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13C NMR (100 MHz, CDCls) Spectrum of (E)-Ethyl-3-((4-bromophenyl)imino)-3-(methyl(phenyl)amino)propanoate 6e (6e/6e’ = 16/1)

GO6'EL ~\
6851~

144 3°1°0
691°6€
_‘mm.mmv.

66°8G ~
1G0'L9

m_ooogﬁmm /
€10a0 260722\
€10ao :#RN

cve'8L

68c’ech
wvm.NN_‘/
@NMNN_‘/
€oL'scl —
va.wmrx
1GG°6¢1L

160°G¥vL —
2996V ~
€L8'¢ql ~

2€9'091 —

092’891 —~
€EVOLLL —

EtOOC

Ues

Ph

Med

1 (ppm)

S79



'H NMR (400 MHz, CDCIs) Spectrum of (E)-Ethyl-3-((4-bromophenyl)imino)-3-(methyl(phenyl)amino)propanoate 6e (6e/6¢’ = 16/1)
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13C NMR (100 MHz, CDClIs) Spectrum of (E)-Ethyl-3-((4-chlorophenyl)imino)-3-(methyl(phenyl)amino)propanoate 6e (6e/6¢’ = 16/1)
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'H NMR (400 MHz, CDCIs) Spectrum of (E)-N-(tert-Butyl)-N'-(2-iodophenyl)acetimidamide 7
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13C NMR (100 MHz, CDCls) Spectrum of (E)-N-(tert-Butyl)-N'-(2-iodophenyl)acetimidamide 7
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'H NMR (400 MHz, CDCIs) Spectrum of Ethyl 2-(tert-butylamino)-1H-indole-3-carboxylate 8
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13C NMR (100 MHz, CDClIs) Spectrum of Ethyl 2-(tert-butylamino)-1H-indole-3-carboxylate 8
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'H NMR (400 MHz, CDCIs) Spectrum of Ethyl 2,4-bis(tert-butylamino)quinoline-3-carboxylate 9
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13C NMR (100 MHz, CDClIs) Spectrum of Ethyl 2,4-bis(tert-butylamino)quinoline-3-carboxylate 9
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