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1. General experiment details and materials

Experimental: All non-agueous reactions and manipulations were used by standard
Schlenk techniques. All solvents before used were dried and degassed by standard
methods and stored under argon atmosphere. All reactions were monitored by TLC
with silica gel-coated plates. NMR spectra were recorded on BRUKER Avance Il
(400 MHz) spectrometers. Chemical shifts were reported in parts per million (ppm)
down field from TMS with the solvent resonance as the internal standard. Coupling
constants (J) were reported in Hz and refered to apparent peak multiplications. High
resolution mass spectra (HRMS) were recorded on Bruker MicroTOF-QIlI mass
instrument(ESI). Aminals used here were known compounds and synthesized

according to the reported methods.*
2. General procedure for the synthesis of f-amino-a-diazoesters

) ®

N3
N i AGBF, COOEt
+ H” “COOEt -
o THF, 100 °C, 2 h N2

1a 2a 3a

AgBF, (4.8 mg, 0.025 mmol) was added to a 25 mL flame-dried Young-type tube in
the glove box. Then aminal 1a (0.5 mmol), THF (1.5 mL), diazo acetate 2a (114.0 mg,
1.0 mmol) were added under argon atmosphere. The mixture was stirred at 100 °C for
2 hours. After cooling to room temperature, the solvent was removed under reduced
pressure. The reaction mixture was purified by flash column chromatography on silica
gel and eluted with EtOAc/hexane (1/30 — 1/10) to afford the desired product 3a. The
retention factor (Rf) data of 3a is 0.35 (EtOAc/hexane =1/20).

3. Grame-scale reaction

@) @)
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N
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N/\ )Nji AgBF, COOEt

L_o * H7COOEt g N

THF, 100 °C, 10 h 2

AgBF, (10. 0 mg, 0.005 mmol) was added to a 100 mL flame-dried Schlenk flask
in the glove box. Aminal 1g (1.38 g, 5.0 mmol), THF (10.0 mL), diazo acetate 2a (1.14
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g, 10.0 mmol) were added under argon atmosphere. The mixture was stirred at 100 °C
for 10 hours. After cooling to room temperature, the solvent was removed under
reduced pressure. The reaction mixture was purified by flash column chromatography
on silica gel and eluted with EtOAc/hexane (1/30 — 1/10) to afford the desired product
39 (751.0 mg, 50% yield).

4. The graph for the thermogravimetric analysis of 3a

To gain the stability parameters of S-amino-a-diazo compounds we obtained here, a

thermogravimetric analysis of 3a was conducted.
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5. The reactivity of 3a in the presence of AgBF,

) )
N N
Wcooa AgBF, : L _COOEt
N> THF, 100 °C, 20 h
3a 4a

AgBF, (4.8 mg, 0.025 mmol) was added to a 25 mL flame-dried Young-type tube in
the glove box. Then 3a (144.5 mg, 0.5 mmol), THF (1.5 mL) were added under argon
atmosphere. The mixture was stirred at 100 °C for 20 hours. After cooling to room
temperature, the solvent was removed under reduced pressure. The reaction mixture

was purified by flash column chromatography on silica gel and eluted with
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EtOAc/hexane (1/30 — 1/5) to afford the desired product 4a 67.6 mg (52.0% isolated
yield).
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6. Experimental characterization data for products

ethyl 2-diazo-3-morpholino-3-phenylpropanoate (3a): The title compound was

prepared according to the general procedure and purified by

0
[N] flash column chromatography on silica gel to give the yellow
WCOOH oil, 107 mg, 74 % yield. *"H NMR (400 MHz, CDCl5) & 1.28 (t,
\P J = 6.8 Hz, 3H), 2.44-2.55 (m, 4H), 3.67-3.76 (m, 4H), 4.25 (q,

3a

J = 7.2 Hz, 2H), 4.31 (s, 1H), 7.28-7.36 (m, 5H); *C NMR
(100 MHz, DMSO-dg) & 14.2, 51.3, 60.7, 63.8, 66.1, 126.8, 127.9, 128.9, 138.4, 165.2;
HRMS (ESI) calcd. for C1sHa0N303 [M+H]: 290.1499, found: 290.1495.

ethyl 2-diazo-3-(dipropylamino)propanoate (3b): The title compound was prepared

according to the general procedure and purified by

COOEt
\/\N/m( flash column chromatography on silica gel to give the
2

H 3b yellow oil, 97 mg, 85 % yield. *H NMR (400 MHz,

CDCl3) & 0.89 (t, J = 7.2 Hz, 6H), 1.30 (t, J = 7.2 Hz,
3H), 1.42-1.51 (m, 4H), 2.43 (t, J = 7.2 Hz, 4H), 3.53 (s, 2H), 4.25 (q, J = 6.8 Hz, 2H);
3¢ NMR (100 MHz, CO(CD3),) 6 12.2, 14.9, 21.2, 48.8, 56.0, 61.2, 167.2; HRMS
(ESI) calcd. for C11H2,N30, [M+H]: 228.1707, found: 228.1700.

ethyl 2-diazo-3-(pyrrolidin-1-yl)propanoate (3c): The title compound was prepared

according to the general procedure and purified by flash
C/\l/\r(COOEt column chromatography on silica gel to give the yellow oil,

N
3¢ 79 mg, 81 % yield. *H NMR (400 MHz, CDCls) & 1.30 (t, J

=7.2 Hz, 3H), 1.8 (s, 4H), 2.57 (s, 4H), 3.52 (s, 2H), 4.26 (q,
J = 7.2 Hz, 2H); *C NMR (100 MHz, CDCls) & 14.4, 23.5, 49.0, 52.9, 60.7, 166.8;
HRMS (ESI) calcd. for CgH16N30, [M+H]: 198.1237, found: 198.1234.

ethyl 2-diazo-3-phenyl-3-(pyrrolidin-1-yl)propanoate (3d): The title compound was

O prepared according to the general procedure and purified by

N

COOEt
S5
N,
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flash column chromatography on silica gel to give the yellow oil, 105 mg, 77 % yield.
'H NMR (400 MHz, CDCls) § 1.27 (t, J = 7.2 Hz, 3H), 1.78-1.81 (m, 4H), 2.50-2.59
(m, 4H), 4.17-4.23 (m, 3H), 7.26-7.38 (m, 5H); *C NMR (100 MHz, CO(CDs),) &
14.8, 24.3, 53.3, 61.4, 64.2, 127.6, 128.7, 129.6, 142.1, 166.0; HRMS (ESI) calcd. for
Ci15H20N30, [M+H]: 274.1550, found: 274.1547.

ethyl 2-diazo-3-phenyl-3-(piperidin-1-yl)propanoate (3e): The title compound was

O prepared according to the general procedure and purified by

N flash column chromatography on silica gel to give the yellow

WCOQH oil, 100 mg, 70 % vield. *H NMR (400 MHz, CDCls) & 1.28 (t,
N

e J = 6.8 Hz, 3H), 1.44-1.48 (m, 2H), 1.53-1.61 (m, 4H),

2.40-2.50 (m, 4H), 4.25 (g, J = 6.8 Hz, 2H), 4.40 (s, 1H),
7.25-7.29 (m, 1H), 7.33-7.39 (m, 4H); *C NMR (100 MHz, DMSO-dg) & 14.2, 24.0,
25.6, 51.5, 60.7, 64.0, 126.7, 127.6, 128.8, 138.9, 165.5; HRMS (ESI) calcd. for
C1sH22N30, [M+H]: 288.1707, found: 288.1701.

ethyl 2-diazo-3-(dimethylamino)-3-phenylpropanoate (3f): The title compound was

N prepared according to the general procedure and purified by

WCOOB flash column chromatography on silica gel to give the yellow
Ny oil, 91 mg, 74 % yield. '"H NMR (400 MHz, DMSO-d) & 1.21

3f

(t, J = 7.2 Hz, 3H), 2.19 (s, 6H), 4.14-4.19 (m, 3H), 7.31-7.34
(m, 3H), 7.38-7.42 (m, 2H); *C NMR (100 MHz, DMSO-ds) & 14.2, 43.0, 60.7, 64.7,
126.6, 127.8, 128.9, 139.5, 165.3; HRMS (ESI) calcd. for Ci3HigNsO, [M+H]:
248.1394, found: 248.1389.

ethyl 2-diazo-3-morpholino-3-(o-tolyl)propanoate (3g): The title compound was

[Oj prepared according to the general procedure and purified by
N

flash column chromatography on silica gel to give a yellow

@(K(COOB solid, 132 mg, 87 % yield. *H NMR (400 MHz, CDCls) 5 1.28
N2

3g
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(t, J = 6.8 Hz, 3H), 2.35 (s, 3H), 2.46-2.52 (m, 4H), 3.66-3.76 (m, 4H), 4.25 (g, J = 6.8
Hz, 2H), 4.46 (s, 1H), 7.16-7.22 (m, 3H), 7.41-7.44 (m, 1H); *C NMR (100 MHz,
CDCls) § 14.5, 19.5, 51.8, 60.3, 60.9, 67.0, 126.2, 126.3, 127.4, 131.0, 136.2, 136.8,
166.4; HRMS (ESI) calcd. for C16H2NsO5 [M+H]: 304.1656, found: 304.1657.

ethyl 2-diazo-3-morpholino-3-(m-tolyl)propanoate (3h): The title compound was

o prepared according to the general procedure and purified by
[Nj flash column chromatography on silica gel to give the yellow
COOEL | 4il, 119 mg, 79 % yield. *H NMR (400 MHz, CDCl3) § 1.28

N

an (t, J = 7.2 Hz, 3H), 2.35 (s, 3H), 2.43-2.53 (m, 4H), 3.67-3.76

(m, 4H), 4.19-4.25 (m, 3H), 7.09-7.11 (m, 1H), 7.15-7.16 (m,
2H), 7.22-7.25 (m, 1H); **C NMR (100 MHz, CDCls) § 14.5, 21.5, 51.7, 60.9, 64.5,
67.0, 124.1, 127.8, 128.7, 128.8, 138.6, 138.7, 166.3; HRMS (ESI) calcd. for
C16H22N303 [M+H]: 304.1656, found: 304.1655.

ethyl 2-diazo-3-morpholino-3-(m-tolyl)propanoate (3i): The title compound was

[O] prepared according to the general procedure and purified by
N

flash column chromatography on silica gel to give the

mCOOEt yellow oil, 123 mg, 82 % vield. "H NMR (400 MHz, CDCl,)
N
2 8 1.28 (t, J = 7.2 Hz, 3H), 2.34 (s, 3H), 2.43-2.53 (m, 4H),

3i

3.66-3.75 (M, 4H), 4.24 (q, J = 7.2 Hz, 2H), 4.28 (s, 1H),
7.17 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H); **C NMR (100 MHz, CDCls) § 14.5,
21.1, 51.7, 60.9, 64.3, 67.0, 127.0, 129.6, 135.7, 137.7, 166.4; HRMS (ESI) calcd. for
C16H22N305 [M+H]: 304.1656, found: 304.1654.

ethyl 3-(2-chlorophenyl)-2-diazo-3-morpholinopropanoate (3j): The title compound

[O] was prepared according to the general procedure and purified
N

by flash column chromatography on silica gel to give a yellow

mCOOE‘ solid, 75 mg, 46 % yield. *H NMR (400 MHz, CDCls) § 1.29
N>
Cl

3j
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(t, J = 7.2 Hz, 3H), 2.47-2.59 (m, 4H), 3.67-3.76 (M, 4H), 4.27 (g, J = 7.2 Hz, 2H),
4.78 (s, 1H), 7.21-7.31 (m, 2H), 7.39-7.41 (m, 1H), 7.51-7.54 (m, 1H); **C NMR (100
MHz, CDCls)  14.4, 51.6, 60.8, 61.0, 67.0, 127.0, 128.2, 128.8 130.2, 133.9, 136.0,
165.9; HRMS (ESI) calcd. for C15H15CINsNaO; [M+Na]: 346.0929, found: 346.0939.

ethyl  3-(3-chlorophenyl)-2-diazo-3-morpholinopropanoate  (3k): The title

compound was prepared according to the general procedure

o)
[ j and purified by flash column chromatography on silica gel to
. cooet| give the yellow oil, 94 mg, 58 % yield. "H NMR (400 MHz,
N, CDCl3) & 129 (t, J = 7.2 Hz, 3H), 2.44-2.55 (m, 4H),
cr 3k 3.68-3.77 (m, 4H), 4.26 (g, J = 6.8 Hz, 2H), 4.31 (s, 1H),

7.24-7.32 (m, 3H), 7.37 (s, 1H); ©*C NMR (100 MHz, CDCls) § 14.4, 51.6, 61.1, 64.0,
66.9, 1253, 127.2, 1282, 130.3, 134.9, 140.8, 166.1; HRMS (ESI) calcd. for
C1sH15CINsNaOs [M+Na]: 346.0929, found: 346.0937.

ethyl 3-(4-chlorophenyl)-2-diazo-3-morpholinopropanoate (3I): The title compound

was prepared according to the general procedure and

0
[Nj purified by flash column chromatography on silica gel to

mCOOEt give the yellow oil, 99 mg, 62 % yield. *H NMR (400
N N, MHz, CDCl) § 1.29 (t, J = 7.2 Hz, 3H), 2.43-2.54 (m,

3 4H), 3.67-3.76 (M, 4H), 4.25 (g, J = 7.2 Hz, 2H), 4.32 (s,

1H), 7.30-7.35 (m, 4H); *C NMR (100 MHz, CDCl3) § 14.4, 51.6, 61.1, 63.9, 66.9,
128.5, 129.2, 133.7, 137.2, 166.1; HRMS (ESI) calcd. for C15H1sCINsNaO; [M+Na]:
346.0929, found: 346.0934.

ethyl 2-diazo-3-morpholino-3-(naphthalen-1-yl)propanoate (3m): The title

o) compound was prepared according to the general procedure
[Nj and purified by flash column chromatography on silica gel to
O COOEt| give the yellow oil, 131 mg, 77 % yield. *H NMR (400 MHz,

N3




CDCl3) & 1.25 (m, 3H), 2.62 (m, 4H), 3.70-3.81 (m, 4H), 4.22-4.26 (m, 2H), 5.05 (s,
1H), 7.45-7.56 (m, 3H), 7.69-7.71 (m, 1H), 7.78-7.80 (m, 1H), 7.86-7.89 (m, 1H),
8.21-8.23 (m, 1H); **C NMR (100 MHz, CDCls) § 14.5, 52.0, 60.7, 61.0, 67.1, 123.1,
124.4, 125.3, 125.9, 126.5, 128.4, 128.9, 131.3, 133.9, 134.2, 166.2; HRMS (ESI)
calcd. for C19H2,N303 [M+H]: 340.1656, found: 340.1640.

ethyl 2-diazo-3-morpholino-3-(naphthalen-2-yl)propanoate (3n): The title

[Oj compound was prepared according to the general
N procedure and purified by flash column chromatography

COOEt| 4 silica gel to give the yellow oil, 140 mg, 82 % vyield.
OO N2

X 'H NMR (400 MHz, CDCl3) & 1.28 (t, J = 7.2 Hz, 3H),
n

2.48-2.60 (m, 4H), 3.69-3.79 (m, 4H), 4.19-4.25 (m,
2H), 4.47 (s, 1H), 7.44-7.51 (m, 3H), 7.81-7.85 (m, 4H); **C NMR (100 MHz, CDCl5)
0 14.5, 51.9, 61.0, 64.7, 67.1, 124.7, 126.2, 126.3, 126.4, 127.7, 128.0, 128.9, 133.2,
133.4, 136.3, 166.3; HRMS (ESI) calcd. for C19H22N303 [M+H]: 340.1656, found:
340.1663.

ethyl 2-diazo-3-(furan-2-yl)-3-morpholinopropanoate (30): The title compound was

o prepared according to the general procedure and purified by

[Nj flash column chromatography on silica gel to give the yellow

~ COOEt| oil, 56 mg, 40 % yield. *"H NMR (400 MHz, CDCls3) & 1.30 (t, J

>0 N2 = 6.8 Hz, 3H), 2.38-2.44 (m, 2H), 2.57-2.62 (m, 2H), 3.67-3.76
30

(m, 4H), 4.26 (g, J = 7.2 Hz, 2H), 4.49 (s, 1H), 6.30-6.35 (m,
2H), 7.40 (d, J = 0.8 Hz, 1H); *C NMR (100 MHz, CDCls) & 14.5, 51.0, 58.6, 61.1,
66.9, 108.6, 110.2, 142.6, 151.0, 166.3; HRMS (ESI) calcd. for CisHi7NsNaO,
[M+Na]: 302.1111, found: 302.1096.

ethyl 2-diazo-3-morpholino-3-(pyridin-4-yl)propanoate (3p): The title compound

[Oj was prepared according to the general procedure and purified
N

| N COOEt =

N = N2
3p




by flash column chromatography on silica gel to give the yellow oil, 20 mg, 13 % yield.
'H NMR (400 MHz, CDCl3) & 1.30 (t, J = 7.2 Hz, 3H), 2.44-2.60 (m, 4H), 3.69-3.78
(m, 4H), 4.27 (g, J = 6.8 Hz, 2H), 4.39 (s, 1H), 7.32 (d, J = 6.0 Hz, 2H), 8.62 (d, J =
5.6 Hz, 2H); BC NMR (100 MHz, CDCl3) 6 14.4, 51.3, 61.3, 63.6, 66.9, 122.2, 147.5,
150.6, 165.9; HRMS (ESI) calcd. for C14H19N4O3 [M+H]: 291.1452, found: 291.1463.

ethyl 2-diazo-3-(dibenzylamino)-3-phenylpropanoate (3q): The title compound was

NBn, prepared according to the general procedure and purified
COOE by flash column chromatography on silica gel to give the

N . .
3q 2 yellow oil, 156 mg, 78 % vyield. 'H NMR (400 MHz,

CDCls) 6 1.26 (t, J = 6.8 Hz, 3H), 3.64-3.73 (m, 4H),
4.15-4.29 (m, 2H), 4.92 (s, 1H), 7.19-7.32 (m, 7H), 7.37-7.41 (m, 6H), 7.57 (d, J = 7.6
Hz, 2H); *C NMR (100 MHz, CDCls) & 14.5, 55.0, 58.7, 60.9,, 61.0, 127.0, 127.3,
127.7, 128.3, 128.5, 129.0, 139.1, 139.3, 166.9; HRMS (ESI) calcd. for CpsH2sN30,
[M+H]: 400.2020, found: 400.2001.
ethyl 3-morpholino-3-phenylacrylate (4a): *"H NMR (400 MHz, CDCls3) § 1.08 (t, J =

0 6.8 Hz, 3H), 3.06 (t, J = 4.8 Hz, 4H), 3.69 (t, J = 4.8 Hz, 4H),
[Nj 3.94 (q, J = 7.2 Hz, 2H), 4.97 (s, 1H), 7.24-7.26 (m, 2H),

©/§,000Et 7.39-7.40 (m, 3H); **C NMR (100 MHz, CDCls) § 14.3, 48.1,
4a 58.8, 66.5, 90.8, 128.3, 128.7, 128.9, 136.0, 163.5, 167.8;

HRMS (ESI) calcd. for CisHi9NOsNa [M+Na]: 284.1257,

found: 284.1265.
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LIJW-X15Z16-6-CNMR DMSO-d6
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LIW-X15Y26-2-HNMR CDC13
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LIW-X15Z24-4-CNMR CDC13
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LIW-X15Y23-2-HNMR CDC13
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LIJW-X15Z209-2-CNMR DMSO-d6
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LJW-X15Z17-3-HNMR DMSO-d6
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LJW-X15Z216-7-CNMR DMSO-d6
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LIJW-X15Z30-7-HNMR CDC13
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LIW-X160104-2-CNMR CDC13
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LIJW-X15Z30-8-HNMR CDC13
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LJIJW-X160104-3-CNMR CDC13
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LIW-X15Z230-9-HNMR CDC13
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LIW-X15Z29-7-HNMR CDC13
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LJW-X160104-6-CNMR CDC13
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LIW-X15Z229-8-HNMR CDC13
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LIW-X15Z230-5-CNMR CDC13
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LIW-X157229-9-HNMR CDC13
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LIW-X15230-6-CNMR CDC13
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LJW-X160106-4-HNMR CDC13
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LJW-¥X160106-4-CNMR CDC13
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LIW-X160510-1-HNMR (2)

2000 0-

vore”
2862
Q9Le”

Ly8F”
£26F "
L66F "
[438
0ges”
08ES”
voES”T
966"
2889°
0969
ZEOL”
PoTL”
EN A
LTEL®
96EL"
60SL"
T66L"
SeLL”
96LL"
£LBL"
8retl”
T66T"
Sere”
oLtz
zZ0eZ”
avee”
ovve”
6LVZ"
Lese:
969F "

Leve”
9ZvE”
89%F "
L6GE "
LB9F"
TPLE"
vEBE "
988F"
Lyel”
066F "
G506
2808”
0s18°
8618"
80€8”"
99¢g8”
6158°

—

N\ Y

T TOOOONMOMOMOMOOMONNNNNN NN

e el e el el ol ol ol ol ol o

NW‘

S

COOEt

N,

3n

JL

|

_

JU

0 ppm

10

[4'h 4

S38



LIW-X160510-1-CNMR (3)
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LIJW-X160113-3-HNMR CDC13
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LIW-X160113-3-CNMR CDC13

| | || 2
O
N
MCOOEt
N\ 0 N,
3o
A R R R RN RN AR R RN R AL BN RN R RN RS R N RN R R |

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S41



LIW-X160510-2-HNMR (1)
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LIJW-X160510-2-CNMR (13)
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LIW-X160920-4-HNMR
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LIW-X16X15-3-HNMR

mmmmmmmmmm

mmmmmmmm
vvvvvvvvvv

mmmmmmmm
mmmmmmmm
NNNNNNNN

ﬁﬁﬁﬁﬁﬁﬁﬁ

mmmmmmmmmm

mmmmmmmmmm

1.0753
1.0575
1.0397

—
TS

i -



LIW-X16X15-3-CNMR
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