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(1) Representative Synthetic Procedures:

(a) General procedure.

Unless otherwise noted, the preparations of substrates were performed in oven-dried glassware
under nitrogen atmosphere with freshly distilled solvents. The catalytic reactions were performed
under nitrogen atmosphere. DCM, DCE, and toluene were distilled from CaH under nitrogen. THF
was distilled from Na metal under nitrogen. All other commercial reagents were used without
further purification, unless otherwise indicated. *H NMR and *C NMR spectra were recorded on a
Varian 500, Varian 700 MHz, Bruker 400 MHz spectrometers using chloroform-d (CDCls) as the
internal standard. High-resolution mass spectral analysis (HRMS) data were measured on
JMST100LP4G (JEOL) mass spectrometer or a TOF mass analyzer equipped with the ESI source,
JEOL Model: JMS-T200GC AccuTOF GCx equipped with FD (field desorption) source and
Magnetic Sector Mass Analyzer (MStation) equipped with the EI source. Single-crystal X-ray
diffraction intensity data were collected on a Bruker X8 APEX diffractometer equipped with a CCD
area detector and Mo Ka radiation (A = 0.71073 A) at 100 K; all data calculations were performed

by using the PC version of the APEX2 program package.

(b) Synthesis of (E)-N-(2-(phenylethynyl)benzylidene)aniline (1a).

HoN
_Ph
Pd(PPhj),Cl, (0.02 equiv) N

@O Ph Cul (0.04 equiv) o o MgSO,
+ = - —_—
Br =z Et;N DCM, tt, 36h
X A
1.0 equiv 1.2 equiv 70 °C, 12h 1.0 equiv Ph Ph
s-1 s-2 1a

Synthesis of 2-(phenylethynyl)benzaldehyde (s-2).

A round bottom flask was charged with Pd(PPhs).Cl> (76.6 mg, 0.010 mmol, 0.02 equiv) and Cul
(41.5 mg, 0.020 mmol, 1.25 mol%, 0.04 equiv). To this mixture was added EtsN (10 mL). The
solution was kept stirring and 2-bromobenzaldehyde s-1 (1.0 g, 5.46 mmol, 1.0 equiv) was added.
Finally, phenylacetylene (0.66 g, 6.55 mmol, 1.2 equiv.) was added using a syringe over 10 min at
25°C. Then the mixture was stirred at room temperature for 12 h. After completion of the reaction,
the reaction mixture was filtered through celite and concentrated under reduced pressure to afford
crude. The residue was purified on a silica gel column to give 2-(phenylethynyl)benzaldehyde s-2
(1.02 g, 4.97 mmol, 91%) as a brown oil.
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Synthesis (E)-N-(2-(phenylethynyl)benzylidene)aniline (1a).

To a stirred solution of 2-(phenylethynyl)benzaldehyde (s-2) (0.5 g 2.4 mmo, 1.0 equiv) in DCM (4.0
mL) were added MgSO4 (1.0 g) and aniline (0.22 g, 2.4 mmol, 1.0 equiv) at room temperature. The
resulting mixture was stirred at rt for 36 h, then this reaction mixture was filtered through a short
celite bed and the filtrate was concentrated under reduced pressure to afford ((E)-N-(2-
(phenylethynyl)benzylidene)aniline (1a) (0.491 g, 1.74 mmol, 72%). Crude product of 1a was used

directly for further catalytic reaction.
Other Substrates 1b-1t were synthesized according to the same procedure of b.
All Imine (1a-1n) were prepared from procedure reported in the literatures.®

Substrates 1u was synthesized according to the literature procedure.®?

(c) Synthesis of a-diazo esters (2d).5

Bromoacetyl Bromide
(1)Pyridine (1.1 equiv) 0
DCM, rt, 30 min
/\/\OH - HJ\O/\/\
(2) Ts-NH-NH-Ts N,
DBU, THF, 1h
s-3 2d

To asolution of n-butyl alcohol s-3 (0.50 g, 6.75 mmol, 1.0 equiv) and pyridine (0.58 g, 7.43 mmol,
1.1 equiv) in DCM (20 mL) was added bromoacetyl bromide (1.61 g, 8.1 mmol, 1.2 equiv) dropwise
at 0 °C; the resulting mixture was stirred for 15 min at room temperature, quenched with water, and
extracted with DCM. The organic layer was washed with brine, dried with MgSO4, and concentrated
in vacuo to give a bromoacetate product, which was used in the next step without purification. The
bromoacetate product (0.90 g, 4.6 mmol, 1.0 equiv) and N,N'-ditosylhydrazine (3.1 g, 9.2 mmol, 2.0
equiv) were dissolved in THF (20 mL), and cooled to 0 °C, and to this mixture was added DBU (1.05
g, 6.9 mmol, 1.5 equiv) was added slowly over 5 min. After stirring for 1h at the same temperature,
the reaction solution was quenched with saturated NaHCOs3 and extracted with Et2O three times.
Organic phase was washed with brine, dried with MgSO4 and evaporate to dryness, affording diazo
crude product which was purified on a silica column using ethyl acetate/hexane (20/80) as the eluent
to give desired butyl 2-diazoacetate 2d (0.579 g, 4.08 mmol, 88%) as a pale-yellow oil.
2a is commercially available from Sigma-Aldrich and other diazo esters (2b-2i) were prepared

with the above procedure.
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(d) Synthesis of 2-diazo-1-phenylethanone (2k).

TSNHNHTS

0
bBU Hj\ph
THF “THF, 0%t N
2

2k

In a well-dried 200-mL flask, 2-bromo-1-phenylethanone (1.0 g, 5.0 mmol) and N,N'-
ditosylhydrazine (3.4, 10 mmol) was dissolved in 30 mL THF, and a DBU (3.7 mL, 25.0 mmol) was
added dropwise with stirring. The reaction mixture was stirred at room temperature for 3h. the
reaction solution was quenched with saturated H.O and extracted with Et2O three times. Organic
phase was washed with brine, dried with MgSO4 and evaporate to dryness, affording diazo crude
product which was purified on a silica column using ethyl acetate/hexane (8/92) as the eluent to give
desired 2-diazo-1-phenylethanone 2k (0.554 g, 3.8 mmol, 76%) as a yellow solid.

(diazomethyl)trimethylsilane 21 is commercially available from thermo scientific.

2. Standard procedures for catalytic operations:

(a) Typical procedure for (2S,3R)-ethyl 1-phenyl-3-(2-(phenylethynyl)phenyl)aziridine-2-
carboxylate (3a):

_Ph Ph
N o I
\ (10 mol%) qoONCH
+ %O/\ Zn(OTf), > ',,/]/OEt
N, DCM.,t, 2h 1
X 4R MS S
Ph N
1a 2a 3a Ph
(1.0 equiv) (1.5 equiv)

A suspension of Zn(OTf)2 (7.7 mg, 0.021 mmol) and 4 A MS (30-40 mg) in dry DCM (1.0 mL) was
fitted with N2 balloon and the mixture was stirred at 25°C for 2 min at 25 °C. To this solution was
added a DCM (3 mL) solution of (E)-N-(2-(phenylethynyl)benzylidene)aniline 1a (60 mg, 0.21
mmol) and ethyl 2-diazoacetate 2a (36.5 mg, 0.32 mmol) and the reaction was further stirred at 25°C
for 2h. After completion of the reaction, the solution was filtered over a short celite bed. The solvent
was evaporated to dryness under reduced pressure, and the residue was purified on a neutral alumina
column using ethyl acetate/hexane (2:98) as the eluent to give compound (2S,3R)-ethyl 1-phenyl-3-
(2-(phenylethynyl)phenyl)aziridine-2-carboxylate 3a (56 mg, 0.15 mmol, 71%) as off-white solid.
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(b) Typical procedure for ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (4a):

Ph o}
i NOH o
/e, /) OEt 10 mol% S
(g LAuCI/AgOTf N—Ph
0 —
S DCM, rt, 26 h
Npp, 4R Ms Ph
87%
3a 4a

A suspension of LAUCI (L= P(t-Bu)2(o-biphenyl)) (7.2 mg, 0.013 mmol) and AgOTf (3.5 mg,
0.013 mmol) in dry DCM (1.0 mL) was fitted with a N2> balloon, and the mixture was stirred at 25 °C
for 5 min. To this mixture was added a dry DCM (3.0 mL) solution of ethyl 1-phenyl-3-(2-
(phenylethynyl)phenyl)aziridine-2-carboxylate 3a (50 mg, 0.13 mmol) at 25 °C. The resulting
mixture was stirred at 25 °C for 26 h. The solution was filtered over a short celite bed and evaporated
under reduced pressure. The residue was purified on a silica gel column using ethyl acetate/hexane
(03:97) as the eluent to give ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate 4a as yellow solid
(43.5 mg, 0.11 mmol, 87%).

(c) Typical procedure for synthesis of (ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate
(4a):

— - 0]
-Ph Ph S~
N O | o O
| (10 mol%) H N H 10 mol% —
. HJ\O/\ Zn(OTf), ., 4, _OEt LAuCl/AgOTf N—Ph
,\'12 DCM.rt, 2h (I)f DCM, rt, 26 h —
X 4R VIS S 4A MS Ph
Ph N
1a 2a 3a Ph \
a
(1.0 equiv) (1.5 equiv) L |
Celite Filtered

A suspension of Zn(OTf)2 (7.7 mg, 0.021 mmol) and 4 A MS (30-40 mg) in dry DCM (1.0 mL)
was fitted with N balloon and the mixture was stirred at 25°C for 2 min at 25 °C. To this solution
was added a DCM (3 mL) solution of (E)-N-(2-(phenylethynyl)benzylidene)aniline 1a (60 mg, 0.21
mmol) and ethyl 2-diazoacetate 2a (36.5 mg, 0.32 mmol) and the reaction was further stirred at 25°C
for 2h. After completion of the reaction, the solution was filtered over a short celite bed; to the filtrate
was added LAuCI (L= P(t-Bu)2(o-biphenyl)) (11.3 mg, 0.021 mmol), AgOTT (5.4 mg, 0.021 mmol)
and 4 A MS in dry DCM (1.0 mL) under the N atmosphere. The resulting mixture was stirred at 25
°C for 26 h. The solution was filtered over a short celite bed and evaporated under reduced pressure.
The residue was purified on a silica gel column using ethyl acetate/hexane (03:97) as the eluent to
give ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate 4a as yellow solid (59.5 mg, 0.16 mmol,
76%).
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(d) Typical procedure for (2R,3R)-ethyl 1,3-diphenylaziridine-2-carboxylate (7a):

o or e
< 9 10 mole % H, N H ° HN.  COEt  HN  CO,Et
N” _Et  Zn(OTf), “Et >:< + —
O +
+ o PH H Ph
1t N, 2a DCM, rt, 2.5h T (2000
7b (16% ' (20
~ 4Awms 7a (52%) (16%) (20%)
1.0 equiv 1.5 equiv

A suspension of Zn(OTf)2 (16.0 mg, 0.044 mmol) and 4 A MS (20-30 mg) in dry DCM (1.0 mL)
was fitted with N2 balloon and the mixture was stirred at 25°C for 2 min at 25 °C. To this solution
was added a DCM (3 mL) solution of (E)-N-benzylideneaniline 1t (80 mg, 0.44 mmol) and ethyl 2-
diazoacetate 2a (75.5 mg, 0.66 mmol) and the reaction was further stirred at 25°C for 2.5h. After
completion of the reaction, the solution was filtered over a short celite bed. The solvent was
evaporated to dryness under reduced pressure to afford the crude product which was analyzed by
'HNMR. Crude *H NMR showed only cis-aziridine product peaks and trans-aziridine product peaks
not observed in crude data. The residue was purified on a silica column using ethyl acetate/hexane
(3:97) as the eluent to give (2R,3R)-ethyl 1,3-diphenylaziridine-2-carboxylate 7a (61.3 mg, 0.22
mmol, 52%) as white solid.

(e) Typical procedure for ethyl 1,3-diphenylaziridine-2-carboxylate (7a): (Jgrgensen
Procedure)**
Ph
o) N H Ph
10 mole % H N
AN HN  CO,Et
@N/Ph Ao Bt _ZnOTh: WOH ) _ COo,
1t 7 N 2a DCM, rt,1.5h o} H  ph
Argon 7a (51%, cis/trans = 1.6:1))  7b' (22%)
1.5 equiv 1.0 equiv

The Zn(OTf)2 (25.5 mg,0.070 mmol) was added to a 10-ml Schlenk flask which was evacuated and
filled twice with Ar. The DCM (4 ml) was added followed by the (E)-N-benzylideneaniline 1t (190
mg, 1.05 mmol) and ethyl 2-diazoacetate 2a (80 mg, 0.70 mmol). When the evolution of N2 ceased
the reaction mixture was filtered through a plug of silica gel, which was washed with additional
CH2Cl2 (5 ml) and evaporated in vacuo to give the crude product which was analyzed by *H NMR.
Crude *H NMR showed a mixture of cis/trans aziridine = 1.6:1. The crude product was purified by
short flash column chromatography to give ethyl 1,3-diphenylaziridine-2-carboxylate (7a) (95.5 mg,
0.35 mmol, 51%).
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3. Table S1: Optimization of Gold Catalysts:

AN~
o)
[Au] 10 mol% B N—Ph
Solvent, rt, 4R MS= =
Ph
4a (x-ray)b
Entry ([%atrﬁgl‘:'/z]) T(ihm)e Solvent Yielfa(%)b
1 PPh;AuCI/AgOTf 30 DCM 71%
2 (PhO);PAUCI/AgOTf 34 DCM 63%
3 (2,4-t-BuPhO);PAUCI/AgOTf 27 DCM 68%
4 IPrAuCl/AgOTf 28 DCM 78%
5 LAuCl/AgOTf 26 DCM 87%
6 LAuCl/AgNTf, 30 DCM 80%
7 LAuCI/AgSbFg 28 DCM 75%
8 LAuCl/ANaBARF 23 DCM 54%
9 AgOTf 31 DCM 69%
10 LAuCl/AgOTf 25 DCE 79%
11 LAuCl/AgOTf 32 Toluene 73%

a1a= 0.03M. PProduct yields are obtained after purification from a silica column. L = P(t-Bu),(o-
biphenyl). IPr=1,3-bis(diisopropylphenyl) imidazol-2-ylidene.

We optimized reaction condition for formation 4a. Table S1 shows the optimizations of reaction
conditions of ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate 4a using various catalysts; the
results are summarized in Table S1. Our initial test of PPhsAuCI/AgOTf and P(PhO)3AuCIl/AgOTf
in dry DCM near 25 °C delivered 4a in 63—71% yield, (entries 1-2). For (2,4-t-
BuPhQO)3:PAuUCI/AgOTf in DCM, compound 4a was obtained in 68% yield (entry 3). Next we tested,
IPrAuCI/AgOTT in DCM, yielding compound 4a in 78% vyield (entry 4). With LAuCI/AgOTf, (L =
P(t-Bu)2(o-biphenyl)) we observed an enhanced efficiency, giving compound 4a in 87% yield (entry
5). Variations of silver salts as in LAUCI/AgX, (X = NTf, SbFs) in DCM afforded compound 4a in
75-80% yields (entries 6-7). For LAuUCI/NaBARF (L = P(t-Bu)2(0o-biphenyl)) in DCM, compound
4a was obtained in 54% yield (entry 8). With AgOTT (10 mol %), the yield of compound 4a in 69%
yield (entry 9). For LAuCI/AgOTf, (L = P(t-Bu)2(o-biphenyl)) in other solvents, the yields of

compound 4a were as follows: DCE (79%), toluene (73%) (entries 10—11).
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4. Synthetic procedures for chemical functionalizations:
(a) Synthesis of (3,4-diphenyl-3H-benzo[d]azepin-2-yl)methanol (6a):

O
/\
=9 LiAH, (4.0 equiv) ~ /o
_ > N—Ph
NP THE, 0%C-rt, 8h _
4a Ph 6a
69%

To a stirred solution of ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate 4a (80 mg, 0.217
mmol) in dry THF (3.0 mL) at 0 °C was added LiAlIH4(21.6 mg, 0.58 mmol). The resulting mixture
was stirred for 6h at 25°C, confirmed the completion of reaction using TLC. Reaction mixture was
quenched with saturated solution of NH4Cl, followed by separation of organic and aqueous layer.
The solvent was evaporated under reduced pressure, and eluted through a silica column with ethyl
acetate/hexane (20:80) to yield compound ((3,4-diphenyl-3H-benzo[d]azepin-2-yl)methanol 6a (49
mg, 0.15 mmol, 69 %) as light-yellow oil.

(b) Synthesis of 3,4-diphenyl-3H-benzo[d]azepine-2-carbaldehyde (6b):

(@]
" IBX (4.0 equiv) -~
N—Ph _— N—Ph
— DCM, 0°9C-rt, 3h —
6a Ph 6b
73%

To a stirred solution of ((3,4-diphenyl-3H-benzo[d]azepin-2-yl)methanol 6a (45 mg, 0.13 mmol)
in dry DCM (4.0 mL) at 0 °C was added IBX (155.0 mg, 0.55 mmol). The resulting mixture was
stirred for 3h at 0-25°C, confirmed the completion of reaction using TLC. Reaction mixture was
filtered through celite and concentrated under reduced pressure, and eluted through a silica column
with ethyl acetate/hexane (13:87) to afford compound 3,4-diphenyl-3H-benzo[d]azepine-2-
carbaldehyde 6b (32.6 mg, 0.10 mmol, 73 %) as light-yellow oil.
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(c) Synthesis of 2-(3,4-diphenyl-3H-benzo[d]azepin-2-yl)propan-2-ol (6¢c) :

o H3C CH,
an OH
-/ 9 MeMgBr(20.0 equiv) =
_ > N—Ph
NP THE, 0%C-rt, 19h _
4a Ph 6¢c Ph
62%

To a stirred solution of ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate 4a (60 mg, 0.16
mmol) in dry THF (4.0 mL) at 0 °C was added MeMgBr (1.0 mL, 3.0 M in Et,0, 3.26 mmol). The
resulting mixture was stirred for 19h at 0-25°C, confirmed the completion of reaction using TLC.
Reaction mixture was quenched with saturated solution of NH4CI, followed by the separation of
organic and aqueous layer. The solvent was evaporated under reduced pressure, and eluted through a
silica column with ethyl acetate/hexane (18:82) to vyield compound 2-(3,4-diphenyl-3H-
benzo[d]azepin-2-yl)propan-2-ol 6¢ (36 mg, 0.10 mmol, 62 %) as yellow oil.

(d) Synthesis of 1-(3,4-diphenyl-3H-benzo[d]azepin-2-yl)ethanone (6d) :

o) (0]
/S H
/"9 MeMgBr (10.0 equiv) -/
N—Ph 0 > N—Ph
B THF, 09C-rt, 14h _
4a  Ph 6d "
65%

To a stirred solution of ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate 4a (60 mg, 0.16
mmol) in dry THF (4.0 mL) at 0 °C was added MeMgBr (0.5 mL, 3.0 M in Et20, 1.6 mmol). The
resulting mixture was stirred for 14h at 0-25°C, confirmed the completion of reaction using TLC.
Reaction mixture was quenched with saturated solution of NH4Cl, followed by the separation of
organic and aqueous layer. The solvent was evaporated under reduced pressure, and eluted through a
silica column with ethyl acetate/hexane (10:90) to afford compound 1-(3,4-diphenyl-3H-
benzo[d]azepin-2-yl)ethanone 6d (35.8 mg, 0.10 mmol, 65 %) as yellow oil.
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(6) Spectral data for key compounds:

Spectral data of (E)-3-chloro-N-(2-(phenylethynyl)benzylidene)aniline (1f):

NV
TN

Ph

The compound 1f was purified HPLC column using ethyl acetate/hexane:1/99 as the eluent;
Brown oil (0.52 g, 1.65 mmol, 68%); *H NMR (500 MHz, CDClz): § 9.05 (s, 1H), 8.23 (d,J=7.5
Hz, 1H), 7.60 (d, J = 7.0 Hz, 1H), 7.54 ~ 7.52 (m, 2H), 7.47 ~ 7.41 (m, 2H), 7.31 ~ 7.30 (m, 4H),
7.25~7.20 (m, 2H), 7.12 (d, J = 7.0 Hz, 1H); 3C NMR (125 MHz, CDCls): § 159.9, 153.4, 136.2,
134.7, 132.7, 131.5, 131.2, 130.2, 128.8, 128.7, 128.5, 126.7, 126.0, 125.3, 122.6, 121.2, 119.3,
95.7, 86.1; HRMS (ESI-TOF) m/z: [M+H]" calcd. for C21H15CIN: 316.0893; found: 316.0894.

Spectral data of (E)-2-chloro-N-(2-(phenylethynyl)benzylidene)aniline (1h):

K

Cl

N
1h

Ph

The compound 1h was purified HPLC column using ethyl acetate/hexane:1/99 as the eluent;
Brown oil (0.474 g, 1.50 mmol, 62%); *H NMR (500 MHz, CDCls): § 9.02 (s, 1H), 8.34 (d, J =
7.0 Hz, 1H), 7.62 ~ 7.60 (m, 1H), 7.53 ~ 7.51 (m, 2H), 7.48 ~ 7.43 (m, 3H), 7.36 ~ 7.34 (m, 3H),
7.28 (t,J =7.5Hz, 1H), 7.15 (t, J = 7.5 Hz, 1H), 7.08 (d, J = 8.0 Hz, 1H); 3C NMR (125 MHz,
CDCls): 6 160.4, 149.5, 136.2, 132.6, 131.5, 131.2, 129.9, 128.7, 128.46, 128.45, 128.0, 127.6,
126.9, 126.5, 125.2, 122.6, 120.0, 95.4, 86.0; HRMS (ESI-TOF) m/z: [M+H]* calcd. for
Co1H1sCIN: 316.0893; found: 316.0888.
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Spectral data of (E)-N-(2-(naphthalen-2-ylethynyl)benzylidene)aniline (11):

-Ph
)

A

11 ll

The compound 11 was purified HPLC column using ethyl acetate/hexane: 2/98 as the eluent;

Brown oil (0.465 g, 1.40 mmol, 72%); *H NMR (400 MHz, CDCls): § 9.16 (s, 1H), 8.29 (d, J =
6.8 Hz, 1H), 8.05 (s, 1H), 7.81 (d, J = 8.0 Hz, 3H), 7.66 ~ 7.63 (m, 1H), 8.55 (d, J = 7.2 Hz, 1H),
7.50 ~ 7.40 (m, 6H), 7.30 ~ 7.25 (m, 3H); 3C NMR (100 MHz, CDCls): § 158.9, 152.2, 136.8,
133.04, 133.01, 132.8, 131.6, 130.9, 129.3, 128.7, 128.2, 127.8, 126.9, 126.7, 126.2, 125.1, 121.1,
120.1, 95.9, 86.7; HRMS (ESI-TOF) m/z: [M+H]* calcd. for C2sH1gN: 332.1439; found: 332.1442.

Spectral data of (E)-N-(5-chloro-2-(phenylethynyl)benzylidene)aniline (1n):

N,Ph
cl !
A

Ph
1n

The compound 1n was purified HPLC column using ethyl acetate/hexane: 2/98 as the eluent;

Brown oil (0.452 g, 1.43 mmol, 69%); *H NMR (400 MHz, CDCls): § 9.01 (s, 1H), 8.26 (s, 1H),
7.53 ~ 7.50 (m, 3H), 7.43 ~ 7.34 (m, 6H), 7.27 ~ 7.24 (m, 3H); 3C NMR (100 MHz, CDCls): §
157.2,151.4,138.0, 134.9, 133.7, 131.5, 130.8, 129.2, 128.8, 128.4, 126.55, 126.51, 123.2, 122.3,
121.0,96.1, 85.2; HRMS (ESI-TOF) m/z: [M+H]* calcd. for C21HisN: 316.0893; found: 316.0891.
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Spectral data of (E)-N-(5-methyl-2-(phenylethynyl)benzylidene)aniline (1p):

1p

The compound 1p was purified HPLC column using ethyl acetate/hexane:1/99 as the eluent;
Brown oil (0.442 g, 1.49 mmol, 66%); *H NMR (500 MHz, CDCls): & 9.08 (s, 1H), 8.09 (s, 1H),
7.53 ~ 7.50 (m, 3H), 7.41 (t, J = 8.0 Hz, 2H), 7.35 ~ 7.34 (m, 3H), 7.28 ~ 7.25 (m, 4H), 2.44 (s,
3H); $3C NMR (125 MHz, CDCls): § 159.1, 152.1, 139.0, 136.4, 132.6, 131.9, 131.4, 129.2, 128.5,
128.4, 126.8, 126.0, 122.9, 122.3, 121.0, 94.7, 86.4, 21.4; HRMS (FD) m/z: [M]* calcd. for
C22H17N: 295.1366; found: 295.1361.

Spectral data of (E)-N-(4-chloro-2-(phenylethynyl)benzylidene)aniline (1q):

-Ph
N

Ph
1q

The compound 1q was purified HPLC column using ethyl acetate/hexane:1/99 as the eluent;
Brown oil (0.459 g, 1.45 mmol, 70%); *H NMR (400 MHz, CDCls): § 9.01 (s, 1H), 8.20 (d, J =
8.4 Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 7.52 ~ 7.50 (m, 2H), 7.42 ~ 7.35 (m, 6H), 7.26 ~ 7.23 (m,
3H); 1*C NMR (100 MHz, CDClz): § 157.4, 151.7, 136.8, 135.1, 132.1, 131.6, 129.2, 129.0, 128.5,
127.9, 126.3, 122.2, 121.0, 96.4, 84.9; HRMS (ESI-TOF) m/z: [M+H]* calcd. for C21HisN:
316.0893; found: 316.0894.
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Spectral data of (E)-N-(4-methyl-2-(phenylethynyl)benzylidene)aniline (1s):

_Ph
)

Me %

1s Ph

The compound 1s was purified HPLC column using ethyl acetate/hexane:1/99 as the eluent;
Brown oil (0.455 g, 1.54 mmol, 68%); *H NMR (400 MHz, CDCls): § 9.04 (s, 1H), 8.15 (d, J =
8.0 Hz, 1H), 7.52 ~ 7.50 (m, 2H), 7.42 ~ 7.33 (m, 6H), 7.25 ~ 7.20 (m, 4H), 2.39 (s, 3H); 3C NMR
(100 MHz, CDClz): 6 158.8, 152.2, 141.3, 134.1, 133.0, 131.5, 129.8, 129.1, 128.6, 128.4, 126.5,
125.9, 124.9, 122.8, 121.0, 94.9, 86.4; HRMS (ESI-TOF) m/z: [M+H]* calcd. for CaoHisN:
296.1439; found: 296.1434.

Spectral data of 2-diazo-1-phenylethanone (2k):

O

X,

N2 ok

The compound 2k was purified silica gel column using ethyl acetate/hexane:8/92 as the eluent;
Yellow solid (0.554 g, 3.8 mmol, 76%); mp = 53-55°C; *H NMR (500 MHz, CDCls): § 7.74 (d, J
=7.0 Hz, 2H), 7.52 (t,J = 6.0 Hz, 1H), 7.42 (d, J = 6.0 Hz, 2H), 5.88 (s, 1H); 13C NMR (100 MHz,
CDCls): 4 186.2, 136.5, 132.6, 128.5, 126.6, 54.1; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for
CgHsN20: 169.0377; found: 169.0380.
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Spectral data of (2S,3R)-ethyl 1-phenyl-3-(2-(phenylethynyl)phenyl)aziridine-2-carboxylate
(3a):

The compound 3a was purified Neutral alumina column using ethyl acetate/hexane:2/98 as the
eluent; Off-white solid (56 mg, 0.15 mmol, 71%); mp = 103-105°C; *H NMR (500 MHz, CDCls):
5 7.55 ~ 7.54 (m, 1H), 7.48 ~ 7.46 (m, 2H), 7.37 ~ 7.28 (m, 6H), 7.22 (t, J = 8.0 Hz, 2H), 6.99 ~
6.94 (m, 3H), 4.32 (d, J = 2.5 Hz, 1H), 4.06 ~ 3.95 (m, 2H), 3.19 (d, J = 2.0 Hz, 1H), 1.01 (t, J =
7.0 Hz, 3H); $3C NMR (175 MHz, CDCls): § 167.2, 148.8, 138.6, 131.58, 131.52, 128.8, 128.5,
128.4,128.2,127.6, 125.6, 122.9, 122.89, 122.80, 119.8, 94.9, 86.7, 61.1, 45.3, 45.2, 13.8; HRMS
(ESI-TOF) m/z: [M+Na]* calcd. for C2sH2:NO2Na: 390.1470; found: 390.1473.

Spectral data of ethyl 2-diazo-2-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)acetate(l1):

The compound Il was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow solid (64.0 mg, 0.16 mmol, 76 %); *H NMR (700 MHz, CDCls): § 7.55 (d, J = 7.7 Hz,
2H), 7.34 ~ 7.30 (m, 2H), 7.27 ~ 7.17 (m, 7H), 7.12 (t, J = 7.7 Hz, 2H), 6.86 (t, J = 7.0 Hz, 1H),
6.63 (s, 1H), 6.16 (s, 1H), 4.36 (t, J = 5.6 Hz, 2H), 1.34 (s, 3H); **C NMR (175 MHz, CDCls): §
166.1, 146.3, 141.9, 137.1, 132.0, 128.6, 128.37, 128.33, 128.1, 127.5, 127.3, 127.1, 125.7, 124.6,
122.5, 122.3, 112.5, 60.9, 60.3, 14.4; HRMS (ESI-TOF) m/z: [M+H]* CasH22N302: 396.1712;
found: 396.1714.
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Spectral data of ethyl 3,4-diphenyl-3H-benzo[d]azepine-1-carboxylate (111):

EtO,C
N—Ph

Ph

The compound 11 was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow solid (25.0 mg, 0.06 mmol, 32 %); *H NMR (700 MHz, CDCls): & 8.03 (s, 1H), 7.47 (d, J
=7.7 Hz, 1H), 7.32 (d, J = 7.7 Hz, 2H), 7.28 ~ 7.20 (m, 6H), 7.07 (t, J = 8.4 Hz, 2H), 6.77 ~ 6.73
(m, 4H), 4.34 (g, J = 7.0 Hz, 2H), 1.37 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz, CDCl3): § 167.2,
147.8, 147.4, 143.2, 137.2, 136.8, 133.9, 130.1, 128.8, 128.7, 128.6, 127.9, 127.3, 126.9, 126.3,
124.9,124.5,120.1,114.3,61.0, 14.3; HRMS (ESI-TOF) m/z: [M+Na]* C2sH21NO2Na: 390.1470.;
found: 390.1459.

Spectral data of ethyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (4a):

The compound 4a was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow solid (59.5 mg, 0.16 mmol, 76%); mp = 130-132°C; H NMR (700 MHz, CDCls): 5 8.04
(d, J=7.7 Hz, 2H), 8.00 (s, 1H), 7.41 ~ 7.29 (m, 7H), 7.23 (t, J = 7.7 Hz, 1H), 6.98 (t, J = 8.4 Hz,
2H), 6.65 (t, J=7.0 Hz, 1H), 6.54 (d, J = 8.4 Hz, 2H), 4.35(d, J = 7.0 Hz, 2H), 1.35 (t, J = 7.7 Hz,
3H); *C NMR (175 MHz, CDCls): § 164.8, 145,7, 145,6, 138,8, 136.9, 136.8, 134.5, 133.2, 131.1,
130.3, 128.8, 128.6, 128.5, 127.0, 126.7, 124.2, 118.4, 112.5, 61.5, 14.3; HRMS (ESI-TOF) m/z:
[M+Na]* calcd. for CasH21NO2Na: 390.1470; found: 390.1474.
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Spectral data of ethyl 3-(4-chlorophenyl)-4-phenyl-3H-benzo[d]azepine-2-carboxylate (4b):

Ph
4b

The compound 4b was purified on silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow solid (53 mg, 0.13 mmol, 69%); mp = 172-174°C; *H NMR (700 MHz, CDCls): § 8.02 ~
8.01 (m, 3H), 7.42 ~ 7.31 (m, 7H), 7.26 (t, J = 7.7 Hz, 1H), 6.93 (d, J = 9.1 Hz, 2H), 6.47 (d, J =
9.1 Hz, 2H), 4.35 (s, 2H), 1.36 (t, J = 7.0 Hz, 3H); °C NMR (175 MHz, CDCl3): § 164.4, 145.3,
144.3, 139.2, 136.7, 136.5, 134.1, 133.1, 131.2, 130.4, 129.1, 128.8, 128.7, 128.4, 127.2, 126.6,
124.4, 123.4, 113.6, 61.6, 14.3; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for C2sH20CINO2Na:
424.1080; found: 424.1084.

Spectral data of ethyl 3-(4-Bromophenyl)-4-phenyl-3H-benzo[d]azepine-2-carboxylate (4c):
o
O/\
NOBr
- Ph
4c

The compound 4c was purified on silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow solid (48 mg, 0.10 mmol, 64%); mp = 175-177°C; *H NMR (700 MHz, CDCl3): § 7.99 ~
7.98 (m, 3H), 7.41 ~ 7.29 (m, 7H), 7.25 (t, J = 7.0 Hz, 1H), 7.04 (d, J = 8.4 Hz, 2H), 6.39 (d, J =
9.1 Hz, 2H), 4.33 (s, 2H), 1.34 (t, J = 7.7 Hz, 3H); 1*C NMR (175 MHz, CDCls): § 164.4, 145.1,
144.8, 139.2, 136.6, 136.4, 134.0, 133.0, 131.27, 131.21, 130.4, 129.1, 128.8, 128.7, 127.2, 126.6,
124.4, 114.1, 110.6, 61.6, 14.3; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for CasH20BrNO2Na:
468.0575; found: 468.0579.

Spectral data of ethyl 3-(4-fluorophenyl)-4-phenyl-3H-benzo[d]azepine-2-carboxylate (4d):
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N—< >—F
Ph
4d

The compound 4d was purified on silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow oil (56 mg, 0.14 mmol, 73%); *H NMR (700 MHz, CDCls): § 8.03 (d, J = 7.7 Hz, 2H),
8.01 (s, 1H), 7.41 ~ 7.36 (m, 4H), 7.32 ~ 7.30 (m, 3H), 7.25 (t, J = 7.7 Hz, 1H), 6.69 (t, J = 8.4 Hz,
2H), 6.48 ~ 6.46 (m, 2H), 4.36 (g, J = 7.0 Hz, 2H), 1.36 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz,
CDCls): 6 164.6, 157.1, 155.8, 145.8, 141.96, 141.95, 139.1, 136.8, 134.6, 133.1, 131.1, 130.3,
128.9, 128.7, 128.6, 127.0, 126.6, 124.3, 115.0, 114.9, 113.19, 113.15 61.5, 14.2,; HRMS (ESI-
TOF) m/z: [M+Na]* calcd. for C2sH20FNO2Na: 408.1375; found: 408.1376.

Spectral data of ethyl 4-phenyl-3-(p-tolyl)-3H-benzo[d]azepine-2-carboxylate (4e):

Ph
4e

The compound 4e was purified on silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow oil (52 mg, 0.13 mmol, 68%); *H NMR (700 MHz, CDCls): § 8.00 (d, J = 7.7 Hz, 2H),
7.94 (s, 1H), 7.35 ~ 7.30 (m, 4H), 7.27 ~ 7.24 (m, 3H), 7.20 ~ 7.17 (m, 1H), 6.75 (d, J = 9.1 Hz,
2H), 6.41 (d, J = 9.1 Hz, 2H), 4.31 (d, J = 6.3 Hz, 2H), 2.07 (s, 3H), 1.32 (t, J = 7.0 Hz, 3H); 1°C
NMR (175 MHz, CDCl3): 6 164.9, 146.0, 143.4, 138.8, 137.2, 136.9, 134.8, 133.3, 131.1, 130.3,
129.0, 128.8, 128.6, 128.4, 127.5, 126.9, 126.7, 124.1, 112.4, 61.4, 20.2, 14.3; HRMS (ESI-TOF)
m/z: [M+Na]* calcd. for C2sH23NO2Na: 404.1626; found: 404.1630.

Spectral data of ethyl 3-(3-chlorophenyl)-4-phenyl-3H-benzo[d]azepine-2-carboxylate (4f):

o

v,
Ph Cl
4f
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The compound 4f was purified on silica gel column using ethyl acetate/hexane: 4/96 as the eluent;
Yellow oil (49.6 mg, 0.12 mmol, 65%); *H NMR (500 MHz, CDCls): § 8.01 ~ 7.99 (m, 3H), 7.42
~7.29 (m, 7H), 7.27 ~ 7.22 (m, 1H), 6.86 (t, J = 8.0 Hz, 1H), 6.60 (d, J = 8.0 Hz, 1H), 6.49 ~ 6.48
(m, 1H), 6.39 (dd, J = 2.5 Hz, 8.5 Hz, 1H), 4.34 (t,J = 7.0 Hz, 2H), 1.34 (t, J = 7.5 Hz, 3H); 1°C
NMR (175 MHz, CDCl3): 6 164.3, 146.9, 144.8, 139.3, 136.6, 134.3, 133.7, 133.0, 131.2, 130.4,
129.4, 129.1, 128.8, 128.7, 127.2, 126.6, 124.5, 118.5, 112.4, 110.8, 61.6, 14.3 ; HRMS (ESI-
TOF) m/z: [M+Na]* calcd. for C2sH20CINO2Na: 424.1080; found: 424.1087.

Spectral data of ethyl 4-phenyl-3-(m-tolyl)-3H-benzo[d]azepine-2-carboxylate (49):
)

Ph Me
49

The compound 4g was purified on silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow oil (47 mg, 0.12 mmol, 60%); *H NMR (500 MHz, CDCls): § 8.03 (d, J = 7.5 Hz, 2H),
7.98 (s, 1H), 7.40 ~ 7.27 (m, 7H), 7.23 ~ 7.20 (m, 1H), 6.85 (t, J = 7.5 Hz, 1H), 6.47 (d,J=7.5
Hz, 1H), 6.34 ~ 6.32 (m, 2H), 4.34 (d, J = 7.0 Hz, 2H), 2.11 (s, 3H), 1.34 (t, J = 7.0 Hz, 3H); 1°C
NMR (175 MHz, CDCls): 6 164.9, 145.75, 145.70, 138.7, 138.1, 137.0, 136.9, 134.6, 133.3, 131.1,
130.3, 128.8, 128.6, 128.4, 128.3, 126.9, 126.7, 124.2, 119.4, 113.0, 109.8, 61.4, 21.7, 14.3;
HRMS (ESI-TOF) m/z: [M+Na]" calcd. for C26H23NO2Na: 404.1626; found: 404.1622.

Spectral data of ethyl ethyl 3-(2-chlorophenyl)-4-phenyl-3H-benzo[d]azepine-2-carboxylate
(4h):

Qo
o
N
Ph  CI
4h

The compound 4h was purified on silica gel column using ethyl acetate/hexane:5/95 as the eluent;
Yellow oil (43.5 mg, 0.10 mmol, 57%); *H NMR (500 MHz, CDCls): § 8.02 (d, J = 7.5 Hz, 2H),
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7.88 (s, 1H), 7.50 (s, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.36 ~ 7.30 (m, 4H), 7.28 ~ 7.26 (m, 1H), 7.08
(d, J = 7.5 Hz, 1H), 6.76 (d, J = 7.5 Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 6.58 (t, J = 7.0 Hz, 1H),
4.28 (9, J = 7.0 Hz, 2H), 1.29 (t, J = 7.5 Hz, 3H); 3C NMR (175 MHz, CDCls): & 165.9, 145.1,
141.7, 137.1, 136.5, 136.0, 134.6, 133.4, 131.8, 130.9, 129.9, 128.6, 128.5, 128.4, 127.1, 126.8,
126.7, 124.9, 120.7, 120.2, 1185, 61.2, 14.2; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for
CasHaoCINO2Na: 424.1080; found: 424.1077.

Spectral data of ethyl 4-(4-chlorophenyl)-3-phenyl-3H-benzo[d]azepine-2-carboxylate (4i):

The compound 4i was purified on silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow soild (53 mg, 0.13 mmol, 70%); mp = 122-124°C; *H NMR (700 MHz, CDCls): & 7.98 ~
7.97 (m, 3H), 7.40 ~ 7.36 (m, 2H), 7.32 ~ 7.29 (m, 4H), 7.24 (t, J = 7.7 Hz, 1H), 6.99 (t, J = 9.1
Hz, 2H), 6.66 (t, J = 7.7 Hz, 1H), 6.50 (d, J = 8.4 Hz, 2H), 4.34 (s, 2H), 1.35 (t, J = 7.0 Hz, 3H);
13C NMR (175 MHz, CDCls): § 164.7, 145.3, 144.5, 138.9, 136.6, 135.5, 134.4, 134.3, 133.2,
131.2,130.3,128.9, 128.8, 128.5, 128.0, 127.2, 124.5, 118.6, 112.4, 61.6, 14.3; HRMS (ESI-TOF)
m/z: [M+Na]* calcd. for C2sH20CINO2Na: 424.1080; found: 424.1080.

Spectral data of ethyl 3-phenyl-4-(p-tolyl)-3H-benzo[d]azepine-2-carboxylate (4j):
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The compound 4j was purified on silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow soild (58 mg, 0.15 mmol, 72%); mp = 119-121°C; H NMR (700 MHz, CDCls): § 7.99
(s, 1H), 7.92 (d, J = 8.4 Hz, 2H), 7.38 (q, J = 7.7 Hz, 2H), 7.29 ~ 7.28 (m, 2H), 7.23 ~ 7.21 (m,
1H), 7.16 (d, J = 7.7 Hz, 2H), 6.98 (t, J = 8.4 Hz, 2H), 6.64 (t, J = 7.7 Hz, 1H), 6.54 (d, J = 8.4
Hz, 2H), 4.34 (s, 2H), 2.35 (s, 3H), 1.35 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz, CDCl3): & 164.8,
145.8, 145.6, 138.9, 138.5, 137.0, 134.4, 134.0, 133.2, 131.1, 130.2, 129.4, 128.8, 128.4, 126.8,
126.6, 123.3, 118.2, 112.4, 61.4, 21.2, 14.3; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for
C2sH23NO2Na: 404.1626; found: 404.1634.

Spectral data of ethyl 4-(4-methoxyphenyl)-3-phenyl-3H-benzo[d]azepine-2-carboxylate
(4k):

The compound 4k was purified on silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow oil (57 mg, 0.14 mmol, 74%); *H NMR (500 MHz, CDCls): § 7.99 ~ 7.96 (m, 3H), 7.39 ~
7.35 (m, 2H), 7.28 (t, J = 7.0 Hz, 1H), 7.22 ~7.19 (m, 2H), 6.99 (t, J = 8.00 Hz, 2H), 6.88 (d, J =
9.0 Hz, 2H), 6.64 (t, J = 7.5 Hz, 1H), 6.54 (d, J = 8.0 Hz, 2H), 4.34 (s, 2H), 3.80 (s, 3H), 1.35(t, J
= 7.0 Hz, 3H); $3C NMR (175 MHz, CDCls): & 164.8, 159.9, 145.7, 145.3, 139.0, 137.1, 134.2,
133.0,131.1,130.1, 129.4, 128.8, 128.4, 128.2, 126.6, 122.2,118.2, 114.0, 112.4, 61.4, 55.2, 14.3;
HRMS (ESI-TOF) m/z: [M+Na]* calcd. for C2sH23NOsNa: 420.1575; found: 420.1578.

Spectral data of ethyl 4-(naphthalen-2-yl)-3-phenyl-3H-benzo[d]azepine-2-carboxylate (4l):
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The compound 4l was purified on silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow soild (58 mg, 0.13 mmol, 76%); mp = 185-187°C; H NMR (700 MHz, CDCls): § 8.59
(s, 1H), 8.12 (d, J = 8.4 Hz, 1H), 8.06 (s, 1H), 7.86 ~ 7.81 (m, 3H), 7.49 (s, 1H), 7.46 ~ 7.43 (m,
4H), 7.32 (t, J = 7.7 Hz, 1H), 7.26 ~ 7.23 (m, 1H), 7.00 (t, J = 7.7 Hz, 2H), 6.67 (t, J = 7.7 Hz,
1H), 6.62 (d, J = 8.4 Hz, 2H), 4.41 (q, J = 7.0 Hz, 2H), 1.41 (t, J = 7.0 Hz, 3H); *°C NMR (175
MHz, CDClz): 6 164.8, 145.8, 145.6, 138.9, 136.8, 134.6, 134.2, 133.5, 133.3, 133.2, 131.1, 130.4,
128.9, 128.7, 128.5, 128.3, 127.5, 127.0, 126.6, 126.3, 126.1, 124.8, 124.0, 118.4, 112.5, 61.5,
14.4; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for C29H23NO2Na: 440.1626; found: 440.1626.

Spectral data of butyl 4-butyl-3-phenyl-3H-benzo[d]azepine-2-carboxylate (4m):

4m

The compound 4m was purified on silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow oil (57 mg, 0.15 mmol, 66%); *H NMR (400 MHz, CDCls): § 7.81 (s, 1H), 7.34 (d, J= 7.6
Hz, 1H), 7.25 ~ 7.23 (m, 2H), 7.19 ~ 7.15 (m, 1H), 7.07 (t, J = 8.8 Hz, 2H), 6.68 (t, J = 7.2 Hz,
1H), 6.58 ~ 6.52 (m, 3H), 4.24 (t, J = 6.8 Hz, 2H), 2.54 (t, J = 7.6 Hz, 2H), 1.70 ~ 1..61 (m, 4H),
1.39 ~ 1.31 (m, 4H), 0.93 ~ 0.87 (m, 6H); *C NMR (175 MHz, CDCls): & 165.0, 149.6, 145.0,
137.3, 137.0, 134.4, 133.1, 130.9, 129.6, 128.6, 128.5, 126.3, 124.9, 118.0, 111.6, 65.1, 34.4,
30.71, 30.70, 22.4, 19.0, 13.9, 13.6; HRMS (ESI-TOF) m/z: [M+Na]* calcd. for C2sH29NO2Na:
398.2096; found: 398.2098.

Spectral data of ethyl 8-chloro-3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (4n):

Cl =

The compound 4n was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
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Yellow solid (54 mg, 0.13 mmol, 71%); mp = 191-193°C; *H NMR (700 MHz, CDCls): & 8.02 (d,
J=7.0 Hz, 2H), 7.91 (s, 1H), 7.39 ~ 7.35 (m, 3H), 7.31 (t, J = 7.0 Hz, 2H), 7.28 (s, 1H), 7.26 ~
7.24 (m, 1H), 6.99 (t, J = 7.0 Hz, 2H), 6.68 (t, J = 7.7 Hz, 1H), 6.52 (d, J = 7.7 Hz, 2H), 4.35 (q, J
= 6.3 Hz, 2H), 1.35 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz, CDCl3): 5 164.4, 146.2, 145.4, 137.5,
136.7, 135.7, 135.2, 134.7, 132.6, 131.6, 130.4, 128.9, 128.7, 128.5, 126.7, 123.3, 118.7, 112.5,
61.6, 14.2; HRMS (ESI-TOF) m/z: [M+Na]* C2sH20CINO2Na: 424.1080; found: 424.1074.

Spectral data of ethyl 8-methoxy-3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (40):

The compound 40 was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow oil (57.4 mg, 0.14 mmol, 75%); *H NMR (700 MHz, CDCls): § 8.02 (d, J = 7.0 Hz, 2H),
7.97 (s, 1H), 7.35 (t, J = 7.7 Hz, 2H), 7.32 ~ 7.28 (m, 3H), 6.99 (t, J = 7.7 Hz, 2H), 6.89 ~ 6.87
(m, 2H), 6.66 (t, J = 7.0 Hz, 1H), 6.55 (d, J = 8.4 Hz, 2H), 4.35 (s, 2H), 3.78 (5, 3H), 1.35 (t, J =
7.0 Hz, 3H); 3C NMR (175 MHz, CDCls): & 164.8, 158.1, 145.7, 143.2, 138.6, 137.0, 134.5,
134.3,131.8,129.9, 128.6, 128.4, 128.1, 126.4, 124.0, 118.3, 116.3, 114.3, 112.3, 61.5, 55.3, 14.2;
HRMS (ESI-TOF) m/z: [M+Na]* C26H23NOsNa: 420.1575; found: 420.1576.

Spectral data of ethyl 8-methyl-3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (4p):

The compound 4p was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow solid (57 mg, 0.14 mmol, 74%); mp = 170-172°C; H NMR (700 MHz, CDCls): § 8.04
(d, J=7.7 Hz, 2H), 7.98 (s, 1H), 7.37 ~ 7.33 (m, 3H), 7.31 ~ 7.28 (m, 2H), 7.22 (s, 1H), 7.11 (d,
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J=8.4 Hz, 1H), 6.99 (t, J = 8.4 Hz, 2H), 6.65 (t, J = 7.0 Hz, 1H), 6.54 (d, J = 8.4 Hz, 2H), 4.35
(s, 2H), 2.32 (s, 3H), 1.35 (t, J = 7.0 Hz, 3H); 13C NMR (175 MHz, CDCls): § 164.9, 145.8, 144.6,
139.0, 137.0, 136.9, 134.2, 134.1, 133.1, 131.4, 130.3, 129.9, 128.6, 128.4, 128.3, 126.5, 124.2,
118.2, 112.4, 61.4, 21.0, 14.2; HRMS (ESI-TOF) m/z: [M+Na]* C2sH2sNO2Na: 404.1626; found:
404.1626.

Spectral data of ethyl 7-chloro-3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (49):

Cl =

The compound 4q was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow solid (59.5 mg, 0.14 mmol, 78%); mp = 188-190°C; H NMR (700 MHz, CDCls): § 8.04
(d, J=7.7 Hz, 2H), 7.95 (s, 1H), 7.38 (t, J = 7.0 Hz, 3H), 7.34 ~ 7.31 (m, 2H), 7.25 (s, 1H), 7.19
(dd, J = 2.1 Hz, 8.4 Hz, 1H), 7.01 (t, J = 8.4 Hz, 2H), 6.69 (t, J = 7.0 Hz, 1H), 6.54 (d, J = 7.7 Hz,
2H), 4.36 (g, J = 7.0 Hz, 2H), 1.36 (t, J = 7.0 Hz, 3H); 3C NMR (175 MHz, CDCls): 5 164.5,
147.0, 145.4, 138.3, 137.9, 136.6, 134.9, 134.6, 132.3, 131.6, 129.8, 128.8, 128.7, 128.5, 127.2,
126.8, 123.0, 118.7, 1125, 61.6, 14.2; HRMS (ESI-TOF) m/z: [M+Na]* CzsH20CINO2Na:
424.1080; found: 424.1082.

Spectral data of ethyl 7-fluoro-3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (4r):

The compound 4r was purified silica gel column using ethyl acetate/hexane:5/95 as the eluent;

Yellow oil (60 mg, 0.15 mmol, 77%); *H NMR (700 MHz, CDCls): § 8.05 (d, J = 7.0 Hz, 2H),
7.97 (s, 1H), 7.39 ~ 7.36 (m, 3H), 7.34 ~ 7.32 (m, 1H), 7.26 (s, 1H), 7.08 (dd, J = 2.1 Hz, 9.1 Hz,
1H), 7.01 (t, J = 8.4 Hz, 2H), 6.96 ~ 6.93 (m, 1H), 6.68 (t, J = 7.0 Hz, 1H), 6.55 (d, J = 7.7 Hz,
2H), 4.35 (d, J = 7.0 Hz, 2H), 1.36 (t, J = 7.7 Hz, 3H); 3C NMR (175 MHz, CDCls): 5 164.6,
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162.9, 161.5, 146.7, 145.4, 139.18, 139.13, 138.0, 136.6, 134.0, 133.3, 133.2, 129.6, 129.5, 128.8,
128.7,128.5,126.8,123.2,118.6,116.2, 116.1, 114.8, 114.6, 112.5, 61.5, 14.2; HRMS (ESI-TOF)
m/z: [M+Na]* C2sH20FNO2Na: 408.1375; found: 408.1380.

Spectral data of ethyl 7-methyl-3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (4s):

Me =

The compound 4s was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow oil (33 mg, 0.08 mmol, 42%); *H NMR (500 MHz, CDCls): § 8.03 (d, J = 7.5 Hz, 2H),
7.98 (s, 1H), 7.36 ~ 7.29 (m, 5H), 7.20 (s, 1H), 7.05 (t, J = 7.5 Hz, 1H), 6.97 (t, J = 8.5 Hz, 2H),
6.63 (t, J = 7.5 Hz, 1H), 6.52 (d, J = 8.5 Hz, 2H), 4.33 (s, 2H), 2.33 (s, 3H), 1.34 (t, J = 7.0 Hz,
3H); *C NMR (100 MHz, CDClz): § 164.9, 145.8, 145.2, 139.1, 138.9, 137.0, 136.8, 133.5, 131.2,
130.7, 128.7, 128.5, 128.1, 126.6, 124.3, 118.3, 112.4, 61.4, 21.3, 14.3; HRMS (ESI-TOF) m/z:
[M+Na]* C26H23NO2Na: 404.1626; found: 404.1616.

Spectral data of isobutyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5b):

The compound 5b was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow oil (61 mg, 0.15 mmol, 73%); *H NMR (400 MHz, CDCls): § 8.04 ~ 7.99 (m, 3H), 7.41 ~
7.23 (m, 8H), 6.98 (t, J = 7.2 Hz, 2H), 6.65 (t, J = 7.2 Hz, 1H), 6.54 (d, J = 8.8 Hz, 2H), 4.07 (d, J
= 6.8 Hz, 2H), 2.06 ~ 2.00 (m, 1H), 0.93 (d, J = 6.8 Hz, 6H); 3C NMR (175 MHz, CDCl3): §
164.9, 145.7, 145.6, 138.8, 137.0, 136.8, 134.6, 133.2, 131.1, 130.3, 128.8, 128.7, 128.4, 127.0,
126.6,124.3,118.4,112.5,71.8,27.8,19.2, 19.1; HRMS (ESI-TOF) m/z: [M+Na]* C27H2sNO2Na:
418.1783; found: 418.1785.
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Spectral data of benzyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5¢):

—

5¢c

/~Ph
o

N—Ph

Ph

The compound 5¢ was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;

Yellow solid (63 mg, 0.14 mmol, 70%); mp = 133-135°C; *H NMR (700 MHz, CDCl3): § 8.03 (s,
1H), 7.97 (d, J = 7.7 Hz, 2H), 7.39 ~ 7.21 (m, 13H), 6.98 (t, J = 7.7 Hz, 2H), 6.66 (t, J = 7.0 Hz,
1H), 6.54 (d, J = 7.7 Hz, 2H), 5.32 (s, 2H); *C NMR (175 MHz, CDCls): § 164.6, 145.8, 145.5,
139.3,136.9, 135.5, 134.3,133.2,131.2, 130.3, 128.9, 128.6, 128.58, 128.56, 128.52, 128.4, 128.3,
127.0, 126.6, 124.2, 118.5, 67.4; HRMS (ESI-TOF) m/z: [M+Na]* CsH23NO2Na: 452.1626;

found: 452.1621.

Spectral data of butyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5d):

The compound 5d was purified silica gel column using ethyl acetate/hexane:2/98 as the eluent;

Yellow solid (67 mg, 0.16 mmol, 79%); mp = 132-134°C

IH NMR (400 MHz, CDCls):  8.06

(d, J = 8.0 Hz, 2H), 8.01 (s, 1H), 7.43 ~ 7.30 (m, 7H), 7.27 ~ 7.23 (m, 1H), 7.01 (t, J = 8.8 Hz,
2H), 6.67 (t, J = 8.4 Hz, 1H), 6.56 (d, J = 8.4 Hz, 2H), 4.31 (t, J = 5.6 Hz, 2H), 1.76 ~ 1.69 (m,
2H), 1.43 ~ 1.34 (m, 2H), 0.94 (t, J = 7.6 Hz, 3H),; *C NMR (175 MHz, CDCls): & 164.9, 145.7,
145.6, 138.7, 137.0, 136.8, 134.6, 133.2, 131.1, 130.3, 128.8, 128.6, 128.4, 127.0, 126.6, 124.3,
118.4, 112.5, 65.4, 30.7, 19.1, 13.6; HRMS (ESI-TOF) m/z: [M+Na]* C27H2sNO;Na: 418.1783;

found: 418.1780.
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Spectral data of propyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5e):

The compound 5e was purified silica gel column using ethyl acetate/hexane: 3/97 as the eluent;
Yellow solid (62 mg, 0.16 mmol, 76%); mp = 130-132°C; H NMR (700 MHz, CDCls): § 8.07
(d, J = 8.4 Hz, 2H), 8.03 (s, 1H), 7.43 ~ 7.37 (m, 4H), 7.35 ~ 7.30 (m, 3H), 7.25 (t, J = 7.0 Hz,
1H), 7.01 (t,J =8.4 Hz, 2H), 6.68 (t, J = 7.7 Hz, 1H), 6.58 (d, J = 8.4 Hz, 2H), 4.28 (s, 2H), 1.79
~1.76 (m, 2H), 0.96 (t, J = 7.7 Hz, 3H); 3C NMR (175 MHz, CDCls): § 164.9, 145.7, 145.6,
138.8, 137.0, 136.8, 134.6, 133.2, 131.1, 130.3, 128.8, 128.6, 128.4, 126.9, 126.6, 124.3, 118.4,
112.5, 67.1, 22.0, 10.4; HRMS (ESI-TOF) m/z: [M+Na]* C26H2sNO;Na: 404.1626; found:
404.1633.

Spectral data of tert-butyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5f):

The compound 5f was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow oil (51 mg, 0.12 mmol, 60%); *H NMR (500 MHz, CDCls): § 8.04 (d, J = 7.5 Hz, 2H),
7.89 (s, 1H), 7.38 ~ 7.26 (m, 7H), 7.22 ~ 7.20 (m, 1H), 6.98 (t, J = 9.0 Hz, 2H), 6.64 (t, J = 7.5 Hz,
1H), 6.53 (d, J = 8.0 Hz, 2H), 1.55 (s, 9H); *C NMR (175 MHz, CDCls): § 164.0, 145.7, 145.6,
137.6, 137.1, 136.7, 136.2, 133.5, 131.0, 130.2, 128.6, 128.5, 128.4, 128.3, 126.9, 126.7, 124.2,
118.2, 1125, 82.0, 28.1; HRMS (ESI-TOF) m/z: [M+Na]* Cz7H2sNO2Na: 418.1783; found:
418.1783.
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Spectral data of isopropyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (59):

The compound 5g was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Yellow oil (58 mg, 0.15 mmol, 71%); *H NMR (500 MHz, CDCls): § 8.07 (d, J = 8.0 Hz, 2H),
8.00 (s, 1H), 7.43 ~ 7.30 (m, 7H), 7.26 ~ 7.25 (m, 1H), 7.00 (t, J = 8.0 Hz, 2H), 6.67 (t, J = 7.5 Hz,
1H), 6.55 (d, J = 8.5 Hz, 2H), 5.25 ~ 5.20 (m, 1H), 1.35 (d, J = 6.0 Hz, 6H); 3C NMR (175 MHz,
CDCls): & 164.3, 145.7, 145.6, 138.5, 137.0, 136.8, 135.0, 133.3, 131.1, 130.3, 128.8, 128.6,
128.46, 128.43, 126.9, 126.7, 124.2, 118.3, 112.5, 69.1, 21.8; HRMS (ESI-TOF) m/z: [M+Na]*
C26H23NO2Na: 404.1626; found: 404.1626.

Spectral data of cyclohexyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5h):

5h Ph

The compound 5h was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow oil (64 mg, 0.15 mmol, 71%); *H NMR (700 MHz, CDCls): & 8.08 (d, J = 7.0 Hz, 2H),
8.01 (s, 1H), 7.43 ~7.30 (m, 7H), 7.26 ~ 7.24 (m, 1H), 7.00 (t, J = 7.7 Hz, 2H), 6.67 (t, J = 7.7 Hz,
1H), 6.57 (d, J = 8.4 Hz, 2H), 5.02 ~ 4.98 (m, 1H), 1.97 (s, 2H), 1.75 (s, 2H), 1.58 ~ 1.56 (m, 3H),
1.44 ~ 1.39 (m, 2H), 1.31 ~ 1.26 (m, 1H); *C NMR (175 MHz, CDCls): 5 164.2, 145.7, 145.6,
138.5,137.1, 136.8, 135.1, 133.3, 131.1, 130.3, 128.8, 128.6, 128.46, 128.42, 127.0, 126.7, 124.3,
118.3,112.5,74.1,31.6, 25.3, 23.7; HRMS (ESI-TOF) m/z: [M+H]* C29H2sNO>: 422.2120; found:
422.2123.
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Spectral data of allyl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5i):

5i Ph

The compound 5i was purified silica gel column using ethyl acetate/hexane:5/95 as the eluent;
Yellow oil (55.0 g, 0.14 mmol, 68%); *H NMR (700 MHz, CDCls): & 8.06 ~ 8.05 (m, 3H), 7.42 ~
7.30 (m, 7H), 7.26 ~ 7.24 (m, 1H), 7.00 (t, J = 7.7 Hz, 2H), 6.67 (t, J = 7.7 Hz, 1H), 6.57 (d, J =
8.4 Hz, 2H), 6.04 ~ 5.98 (m, 1H), 5.36 (dd, J = 1.4 Hz, 17.5 Hz, 1H), 5.27 (dd, J = 0.7 Hz, 10.5
Hz, 1H), 4.81 (d, J = 4.2 Hz, 2H); 3C NMR (175 MHz, CDCl3): § 164.3, 145.7, 145.6, 139.3,
136.96, 136.92, 134.2, 133.1, 131.9, 131.1, 130.3, 128.9, 128.7, 128.5, 127.0, 126.6, 124.2, 118.7,
118.4,112.5, 66.1; HRMS (FD) m/z: [M]* C26H21NO5: 379.1577; found: 379.1582.

Spectral data of prop-2-yn-1-yl 3,4-diphenyl-3H-benzo[d]azepine-2-carboxylate (5j):

o) /\//
O
N—Ph
5 P

The compound 5j was purified silica gel column using ethyl acetate/hexane:4/96 as the eluent;
Yellow oil (52 mg, 0.13 mmol, 65%); *H NMR (500 MHz, CDCls): § 8.06 ~ 8.05 (m, 3H), 7.42 ~
7.36 (m, 4H), 7.34 ~ 7.30 (m, 3H), 7.27 ~ 7.23 (m, 1H), 7.00 (t, J = 8.5 Hz, 2H), 6.67 (t, J= 7.5
Hz, 1H), 6.56 (d, J = 8.0 Hz, 2H), 4.88 (s, 2H), 2.53 (s, 1H); *C NMR (175 MHz, CDCls): 5 163.8,
145.8, 145.5, 140.1, 137.0, 136.8, 133.4, 133.0, 131.2, 130.3, 129.1, 128.7, 128.5, 127.0, 126.6,
124.2, 118.6, 112.5, 77.4, 75.2, 52.8; HRMS (FD) m/z: [M]* C2sH19NO2: 377.1421; found:
377.1420.
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Spectral data of (3,4-diphenyl-3H-benzo[d]azepin-2-yl)methanol (6a):

The compound 6a was purified silica gel column using ethyl acetate/hexane:20/80 as the eluent;
Pale yellow oil (49 mg, 0.15 mmol, 69 %); *H NMR (500 MHz, CDCls): § 7.75 (d, J = 7.5 Hz,
2H), 7.46 (s, 1H), 7.40 ~ 7.31 (m, 5H), 7.20 ~ 7.18 (m, 2H), 7.05 (s, 1H), 6.97 (t, J = 8.5 Hz, 2H),
6.65 ~ 6.60 (m, 3H), 4.46 (s, 2H), 1.91 (s, 1H); 3C NMR (175 MHz, CDCls): & 146.4, 145.6,
143.2, 137.2, 135.1, 134.7, 130.2, 129.7, 128.9, 128.6, 128.3, 126.8, 126.7, 126.1, 125.8, 125.2,
118.1, 112.2, 63.5; HRMS (FD) m/z: [M]* C24H19NOQs: 325.1472; found: 325.1473.

Spectral data of 3,4-diphenyl-3H-benzo[d]azepine-2-carbaldehyde (6b):

The compound 6b was purified silica gel column using ethyl acetate/hexane:9/91 as the eluent;
Pale Yellow oil (32 mg, 0.10 mmol, 73%); *H NMR (700 MHz, CDCls): § 9.78 (s, 1H), 8.01 (d, J
=8.4 Hz, 2H), 7.75 (s, 1H), 7.44 ~ 7.26 (m, 7TH), 7.21 (s, 1H), 6.99 (t, J = 8.4 Hz, 2H), 6.68 (t, J =
7.0 Hz, 1H), 6.52 (d, J = 8.4 Hz, 2H); *C NMR (175 MHz, CDCls): 5 188.8, 147.4, 146.1, 144.7,
144.2, 137.3, 137.0, 132.9, 131.2, 130.5, 129.9, 128.9, 128.8, 128.6, 127.2, 126.1, 124.0, 118.8,
112.8; HRMS (FD) m/z: [M]* C23H17NO: 323.1315; found: 323.1320.
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Spectral data of 2-(3,4-diphenyl-3H-benzo[d]azepin-2-yl)propan-2-ol (6¢):

HO CHj
CHs,

N—Ph

Ph
6¢c

The compound 6¢ was purified silica gel column using ethyl acetate/hexane:12/88 as the eluent;
Yellow oil (36 mg, 0.10 mmol, 62 %); *H NMR (700 MHz, CDCls): & 7.75 (d, J = 8.4 Hz, 2H),
7.49 (s, 1H), 7.41 (t, J = 7.0 Hz, 2H), 7.36 ~ 7.35 (m, 3H), 7.17 ~ 7.14 (m, 2H), 7.10 (s, 1H), 6.93
(t, J=7.7 Hz, 2H), 6.78 (d, J = 9.1 Hz, 2H), 6.60 (t, J = 7.0 Hz, 1H), 2.42 (s, 1H), 1.55 (s, 3H),
1.33 (s, 3H); 3C NMR (175 MHz, CDCls): & 152.4, 148.5, 145.1, 138.0, 134.7, 134.4, 130.2,
129.9, 128.9, 128.5, 128.1, 126.7, 126.6, 126.55, 126.50, 124.7, 118.7, 113.5, 73.6, 30.3, 29.1;
HRMS (FD) m/z: [M]* C2sH23NO: 353.1785; found: 353.1792.

Spectral data of 1-(3,4-diphenyl-3H-benzo[d]azepin-2-yl)ethanone (6d):

)

The compound 6d was purified silica gel column using ethyl acetate/hexane:10/90 as the eluent;
Yellow oil (35.8 mg, 0.10 mmol, 65 %); *H NMR (700 MHz, CDCls): § 7.95 ~ 7.93 (m, 3H), 7.45
~7.37 (m, 5H), 7.33 (q, J = 7.0 Hz, 2H), 7.25 (t, J = 7.7 Hz, 1H), 6.98 (t, J = 7.7 Hz, 2H), 6.65 (t,
J = 7.7 Hz, 1H), 6.52 (d, J = 7.0 Hz, 2H), 2.49 (s, 3H): *C NMR (175 MHz, CDCls): § 196.4,
146.2, 145.0, 142.3, 138.4, 136.88, 136.80, 133.0, 131.4, 130.5, 129.1, 128.76, 128.70, 128.5,
127.1,126.8,125.2,118.5,112.4, 27.0; HRMS (ESI-TOF) m/z: [M+Na]* C24H1sNONa: 360.1364;
found: 360.1364.

Spectral data of (2R,3R)-ethyl 1,3-diphenylaziridine-2-carboxylate (7a):

l|3h
N H

H,,
. O\
Et
S

7a
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The compound 7a was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
White solid (61.3 mg, 0.22 mmol, 52 %); mp = 63-65°C; *H NMR for Cis isomer (400 MHz,
CDCl3): 7.50 (d, J = 8.4 Hz, 2H), 7.35 ~ 7.24 (m, 5H), 7.06 ~ 7.01 (m, 3H), 4.06 ~ 3.94 (m, 2H),
3.58 (d, J = 6.8 Hz, 1H), 3.19 (d, J = 6.8 Hz, 1H), 0.97 (t, J = 6.8 Hz, 3H); 3C NMR (100 MHz,
CDCl3): 6 167.6, 152.3, 134.6, 129.1, 128.0, 127.8, 127.6, 123.4, 119.9, 60.9, 47.1, 45.5, 13.8;
HRMS (ESI-TOF) m/z: [M+Na]* C17H17NO2Na: 290.1157.; found: 290.1154.

Spectral data of ethyl 1,3-diphenylaziridine-2-carboxylate (7a):%*

I|3h

I?h
H, N H Ho N H
; N O. + WO
Et N “Et
O Y

7a

(@]

Cis:trans = 1.6:1

This obtained crude " NMR data consistent with reported literature data S5.

Crude *H NMR for trans- aziridine (400 MHz, CDCls): 7.27 ~ 7.17 (m, 2H), 7.02 ~ 6.85 (m, 3H),
4.12 (q,J =7.2 Hz, 2H), 3.81(d, J = 2.4 Hz, 1H), 3.23 (d, J =2.4 Hz, 1H), 1.16 (t, J = 7.2 Hz, 3H);
rest of peak merged with aromatic regions.

Spectral data of (Z)-ethyl 3-phenyl-3-(phenylamino)acrylate (7b):

Ph—NH  CO,Et
PA H
7b

The compound 7b was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Pale yellow oil (14.0 mg, 0.05 mmol, 16%); *H NMR (700 MHz, CDCls): § 10.27 (s, 1H), 7.33 ~
7.30 (m, 3H), 7.27 ~ 7.25 (m, 2H), 7.05 (t, J = 7.7 Hz, 2H), 6.88 (t, J = 7.0 Hz, 1H), 6.64 (d, J =
8.4 Hz, 2H), 4.97 (s, 1H), 4.19 (q, J = 7.0 Hz, 2H), 1.30 (t, J = 7.0 Hz, 3H); *C NMR (175 MHz,
CDCls): 6 170.1, 159.0, 140.3, 135.9, 129.4, 128.5, 128.4, 128.2, 122.9, 122.1, 91.1, 59.2, 14.5;
HRMS (ESI-TOF) m/z: [M+H]* C17H1sNO,: 268.1337.; found: 268.1338.
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Spectral data of (Z)-ethyl 2-phenyl-3-(phenylamino)acrylate (7b’):

Ph—NH  CO,Et
H Ph
7b'

The compound 7b’ was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Pale yellow oil (14.0 mg, 0.05 mmol, 20%); *H NMR (400 MHz, CDCls): § 10.33 (br d, 12.4Hz,
1H), 7.41 (t, J = 12.8 Hz, 1H), 7.53 ~ 7.24 (m, 7H), 7.01 ~ 6.99 (m, 3H), 4.26 (q, J = 6.8 Hz, 2H),
1.29 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 169.2, 143.6, 140.7, 137.9, 129.6, 129.5,
127.9, 126.0, 122.6, 115.5, 102.9, 59.8, 14.3; HRMS (ESI-TOF) m/z: [M]* C17H17NO2: 267.1259;
found: 267.1207

Spectral data of (2S,3S)-ethyl 3-phenyl-1-(2-(phenylethynyl)phenyl)aziridine-2-carboxylate

(7c):
\\H
N—_ _O.
Et
©/\ 0
NV
7c\

Ph

Ph

The compound 7c¢ was purified silica gel column using ethyl acetate/hexane:3/97 as the eluent;
Brown oil (42.3 mg, 0.11 mmol, 54%); *H NMR (400 MHz, CDCI3): & 7.55 (d, J = 7.6, 2H), 7.47
(d, J=7.6,2H), 7.32 ~ 7.15 (m, 7H), 7.08 ~ 7.06 (m, 2H), 7.04 ~ 7.00 (m, 2H), 3.89 ~ 3.84 (m,
2H), 3.77 (d, J = 6.8 Hz, 1H), 3.34 (d, J = 6.8 Hz, 1H), 0.86 (t, J = 7.2 Hz, 3H), ¥C NMR (100
MHz, CDCI3): & 167.5, 153.2, 134.6, 133.2, 131.3, 129.1, 128.05, 128.0, 127.9, 127.8, 127.7,
123.1, 123.0, 119.9, 115.6, 95.6, 86.06, 60.9, 47.9, 46.7, 13.7; HRMS (EI-MS) m/z: [M+Na]+
calcd. for C2sH21NO2Na: 390.1470; found: 390.1466.
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(7) X-ray crystallographic data of compound:

7.1 X-ray crystallographic structure and data of compound (3a):

Experimental: The sample was dissolved in appropriate amount of ethyl acetate followed by the
addition of pentane to furnish a saturated solution. Afterwards, the mixture was allowed to stand
at room temperature to form the crystals.

Crystal measurements:

(CCDC 2210043)

220613It_auto
Table S2: Crystal data and structure refinement for 220613It_auto.

Identification code 220613It_auto
Empirical formula C25H21NO2
Formula weight 367.43
Temperature/K 100.00(10)
Crystal system triclinic
Space group P-1

alA 9.03855(12)
b/A 10.22281(12)
c/A 10.74746(12)
a/° 90.6728(9)
pB/° 100.9741(10)
v/° 93.6105(10)
Volume/A3 972.68(2)
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Z
Pcalcg/ cm?®
wmm?

F(000)

Crystal size/mm?®

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A 0.22/-0.16

2

1.255

0.626

388.0

0.21 x 0.2 x 0.16

CuKa (L= 1.54184)

8.67 t0 149.736
-10<h<11,-12<k<10,-12<1<13
10355

3748 [Rint = 0.0129, Rsigma = 0.0142]
3748/0/255

1.030

R; = 0.0328, wR; = 0.0831

R; = 0.0342, wR; = 0.0841

Table S3: Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement

Parameters (A?x10%) for 220613It_auto. Ueq is defined as 1/3 of the trace of the

orthogonalised Ui tensor.

Atom
C1
C2
C3
C4
C5
C6
C8
C9
C10
C11
C12
C13
Cl4
C15
C16
C18
C19
C21
C22

X

4145.2(11)
2714.0(11)
1850.0(12)
2399.2(12)
3820.8(12)
4717.8(11)
6264.4(11)
5082.3(11)
4734.5(11)
3796.5(11)
3535.7(12)
4229.7(12)
5195.7(12)
5442.2(11)
7673.7(11)
10227.7(12)
11331.5(12)
6216.3(11)
7469.2(12)

6553.1(9) 2727.1(9)
5976.1(10) 2732.6(10)
5397.1(10) 1635.0(10)
5404.5(10) 514.4(10)
5979.6(10) 490.0(10)
6546.6(10) 1595.8(10)
6489.6(10) 4742.2(9)
7207.0(10) 3883.7(9)

7682.0(9) 6093.7(9)
8716.7(10) 5854.3(10)
9484.8(10) 6855.3(10)
9248.8(10) 8091.5(10)
8236.4(11) 8322.1(10)
7445.9(10) 7332.1(10)
7283.8(10) 5327.0(9)
7155.5(12) 6318.8(12)
6125.3(13) 6659.1(12)
7096.2(10) 1576.0(9)
7538.6(10) 1524.1(9)
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U(eq)

18.4(2)
20.9(2)
23.3(2)
23.0(2)
21.6(2)
19.2(2)
19.1(2)
18.3(2)
17.9(2)
19.9(2)
22.2(2)
23.4(2)
23.1(2)
20.7(2)
19.8(2)
32.0(3)
32.8(3)
20.3(2)
21.0(2)



Table S3: Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A?x10%) for 220613It_auto. Ueq is defined as 1/3 of the trace of the
orthogonalised Ui tensor.

Atom X y z U(eq)

C23 8941.6(11) 8065.5(10) 1388.0(10) 20.3(2)
C24 9924.4(12) 8728.7(10) 2395.6(10) 24.1(2)
C25 11336.2(12) 9233.2(11) 2235.3(11) 26.2(2)
C26 11788.7(12) 9067.8(11) 1084.7(11) 26.3(2)
Cc27 10821.4(12) 8420.0(11) 80.9(11) 25.2(2)
C28 9400.8(12) 7925.0(10) 223.4(10) 22.2(2)
N7 4818.3(9) 6773.2(8) 5105.6(8) 17.97(19)
017 8795.3(8) 6497.9(7) 5709.9(7) 23.66(18)
020 7795.2(8) 8462.4(7) 5442.8(7) 25.87(19)

Table S4: Anisotropic Displacement Parameters (A2x10%) for 220613It_auto. The
Anisotropic displacement factor exponent takes the form: -2z?[h%a*?U11+2hka*b*U1a+...].

Atom U1 U2 Uss U2s Uis U2

C1 18.4(5) 17.2(5) 19.4(5) 1.4(4) 3.1(4) 2.6(4)
C2 19.7(5) 22.8(5) 20.9(5) 2.1(4) 5.2(4) 2.0(4)
C3 17.4(5) 24.1(5) 27.2(5) 1.9(4) 2.0(4) -1.2(4)
C4 21.6(5) 23.2(5) 21.8(5) -1.5(4) -1.7(4) 1.1(4)
C5 22.6(5) 23.2(5) 19.3(5) -0.3(4) 4.2(4) 3.8(4)
C6 18.6(5) 19.3(5) 19.9(5) 0.6(4) 3.9(4) 3.1(4)
C8 17.1(5) 20.0(5) 20.3(5) -1.4(4) 4.6(4) 0.2(4)
C9 18.2(5) 19.3(5) 18.0(5) 0.5(4) 5.6(4) 0.4(4)
C10 16.1(5) 18.8(5) 18.9(5) 0.4(4) 5.0(4) -3.2(4)
C11 18.8(5) 21.7(5) 18.9(5) 2.8(4) 3.5(4) -0.6(4)
Ci12 20.3(5) 20.3(5) 27.0(5) 0.8(4) 7.7(4) 0.3(4)
C13 25.1(5) 24.3(5) 21.7(5) -4.1(4) 8.7(4) -4.2(4)
Ci14 22.5(5) 28.3(5) 17.3(5) 1.4(4) 2.4(4) -4.1(4)
Ci15 18.5(5) 22.2(5) 21.3(5) 2.9(4) 3.4(4) 0.2(4)
C16 19.7(5) 23.2(5) 17.0(5) -0.8(4) 5.1(4) 0.3(4)
C18 19.0(5) 34.9(6) 37.8(7) -3.9(5) -3.8(5) -3.7(5)
C19 17.8(5) 43.6(7) 36.4(6) 9.5(5) 4.2(5) 0.3(5)
C21 21.6(5) 22.7(5) 16.9(5) -0.7(4) 4.1(4) 2.4(4)
C22 22.3(5) 23.4(5) 17.4(5) -0.5(4) 4.0(4) 2.8(4)
C23 18.5(5) 19.7(5) 22.8(5) 1.5(4) 3.5(4) 2.1(4)
C24 24.2(5) 26.2(5) 21.6(5) -1.0(4) 2.7(4) 3.6(4)
C25 22.3(5) 23.7(5) 29.3(6) -2.1(4) -2.9(4) -0.4(4)
C26 19.1(5) 23.0(5) 36.2(6) 3.3(4) 4.8(4) -1.2(4)
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Table S4: Anisotropic Displacement Parameters (A2x10%) for 220613lt_auto. The

Anisotropic displacement factor exponent takes the form: -2a?[h?a*?Ui+2hka*b*Ui2+...].

Atom
C27
C28
N7
017
020

U1 U2 Uss
24.5(5) 25.9(5) 26.8(6)
21.7(5) 21.6(5) 22.5(5)
16.2(4) 20.4(4) 17.4(4)
16.1(4) 25.2(4) 28.0(4)
23.8(4) 22.2(4) 29.9(4)

Table S5: Bond Lengths for 220613It_auto.
AtomAtom Length/A  AtomAtom Length/A

C1
C1
Cl
C2
C3
C4
C5
C6
C8
C8
C8
C9
C10
C10
C10
Cl1

Table S6: Bond Angles for 220613It_auto.
Atom Atom Atom

C2
C2
C6
C3
C4
C5
C4
C1

C2
C6
C9
C3
C4
C5
C6
C21
C9
Cl6
N7
N7
Cl1
C15
N7
C12

Cl
Cl
Cl
C2
C3
C4
C5
C6

1.3886(14) C12
1.4093(14) C13
1.4893(14) C14
1.3879(15) C16
1.3872(15) C16
1.3840(15) C18
1.4013(14) C18
1.4374(14) C21
1.5067(14) C22
1.4932(14) C23
1.4780(12) C23
1.4483(12) C24
1.3928(14) C25
1.3935(14) C26
1.4187(13) C27
1.3891(14)

Angle/®

C13
Cl4
C15
017
020
C19
017
C22
C23
C24
C28
C25
C26
C27
C28

C6
C9
C9
Cl
C2
C3
C6
Cc21

119.46(9) C12
121.58(9) C15
118.95(9) C14
120.47(10) 017
120.31(10) 020
120.01(10) 020
120.34(10) 017
120.53(9) C22

1.3878(15)
1.3902(15)
1.3883(15)
1.3394(12)
1.2058(13)
1.4969(17)
1.4539(13)
1.2043(15)
1.4382(14)
1.4008(15)
1.4002(15)
1.3881(15)
1.3862(16)
1.3849(16)
1.3868(15)

Atom Atom Atom

C13 Ci4
Cl4 Ci13
C15 C10
Cle C8
Cl6 C8
Cl6 O17
C18 C19
C21 C6
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1.6(4)
-1.7(4)
0.5(3)
-0.9(3)
-3.3(3)

Uis
9.2(4)
3.0(4)
3.6(3)
0.9(3)
2.5(3)

Angle/®
119.40(10)
120.58(10)
119.75(10)

110.22(8)
125.31(9)
124.47(9)
107.59(9)
178.02(11)

U

0.0(4)
-1.1(4)
0.8(3)
-0.4(3)
-2.2(3)



Table S6: Bond Angles for 220613It_auto.

Atom Atom Atom
C5 C6 cC1
C5 C6 C21
Cle C8 (9
N7 C8 C9
N7 C8 Cl16
Cl C9 cC8
N7 C9 Ci1
N7 C9 C8
Cl1 C10 Ci15
Cll1 C10 N7
Cl15 C10 N7
Cl2 Ci11 cC10
Cl3 C12 cC11

Table S7: Torsion Angles for 220613It_auto.

A B C D
Cl C2 C3 C4
Cl C9 N7 C8
Cl C9 N7 C10
C2 Cl1 C6 C5
C2 C1 C6 C21
C2 C1 C9 C8
C2 C1 C9 N7
C2 C3 C4 C5
C3 C4 C5 C6
C4 C5 Co C1
C4 C5 C6 C21
Cé C1 C2 C3
C6 C1 C9 C8
C6 C1 C9 N7
C8 C9 N7 C10
C8 C16017C18
C9 Cl1 C2 C3
C9 Cl1 C6 C5
C9 C1 C6 C21
C9 C8 C16017
C9 C8 C16020
C9 C8 N7 C10

Angle/* Atom Atom Atom Angle/*
119.39(9) C21 C22 C23 176.87(11)
120.08(9) C24 (C23 C22 121.30(9)
116.24(8) C28 (C23 C22 119.53(9)
58.05(6) C28 C23 C24 119.17(10)
119.44(8) C25 C24 C23 120.07(10)
121.06(8) C26 C25 C24 120.24(10)
117.88(8) C27 C26 C25 120.10(10)
59.98(6) C26 C27 C28 120.25(10)
119.87(9) C27 C28 C23 120.16(10)
119.92(9) C9 N7 C8 61.97(6)
119.73(9) C10 N7 C8 122.38(8)
119.83(9) C10 N7 C9 121.41(8)

120.53(10) C16 017 C18 115.54(8)
Angle/* A B C D Angle/*

-0.90(16) C11C12C13C14 0.20(15)
111.62(10) C12C13C14C15 -1.46(15)
-135.69(9) C13C14C15C10 1.04(15)

1.20(14) C15C10C11C12 -1.89(14)
-177.80(9) C15C10N7 C8 -63.05(12)
96.26(12) C15C10N7 C9 -137.69(10)
26.27(14) C16C8 C9 C1 143.82(9)

0.64(16) C16C8 C9 N7 -109.78(9)

0.55(15) C16C8 N7 C9 104.27(10)

-1.47(15) C16C8 N7 C10 -6.92(14)
177.54(9) C19C18017C16 -179.26(9)

-0.03(15) C22C23C24C25 -179.66(10)
-85.08(12) C22C23C28C27 -179.55(9)
-155.07(9) C23C24C25C26 -0.90(16)
112.69(10) C24 C23C28C27 1.02(15)
-178.95(9) C24 C25C26 C27 1.27(16)

178.63(9) C25C26C27C28 -0.48(16)
-177.49(9) C26 C27C28C23 -0.66(16)

3.51(14) C28C23C24C25 -0.23(15)
-159.90(8) N7 C8 C9 C1 -106.40(10)
20.15(15) N7 C8 C16017 133.63(9)
-111.19(10) N7 C8 C16020 -46.32(14)
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Table S7: Torsion Angles for 220613It_auto.

A B C D Angle/’ A B C D
cl0cC11ci12cC13 1.47(15) N7 C10C11C12
Cl11C10C15C14 0.64(15) N7 C10C15C14
C11C10N7 C8 124.89(10) 020C16017C18
C11C10N7 C9 50.25(13)

Table S8: Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A?x10%) for 220613It_auto.

Atom X y

H2 2323.37 5977.75
H3 878.01 4993.88
H4 1799.4 5014.66
H5 4190.47 5989.97
H8 6380.83 5560.63
H9 5315.8 8170.71
H11l 3336.35 8896.63
H12 2877.05 10177.27
H13 4046.15 9774.45
H14 5691.6 8084.07
H15 6090.89 6746.72
H18A 10105.07 7642.2
H18B 10593.1 7785.69
H19A 11506.75 5698.87
H19B 10923.06 5470.59
H19C 12287.47 6532.14
H24 9624.45 8833.33
H25 11994.6 9693.55
H26 12763.74 9399.37
H27 11132.28 8314.28
H28 8737.55 7489.52

Experimental

Angle/’
170.16(9)
-171.42(9)
1.00(15)

z

3493
1651.25
-236.38
-280.52
4496.53
3822.87
5008.61
6692.37
8773.96
9164.52
7498.34
7090.56
5734.53
5883.55

7184.6
7132.08
3189.51
2916.63

984.53
-708.32

-470.8

U(ea)

25
28
28
26
23
22
24
27
28
28
25
38
38
49
49
49
29
31
32
30
27

Single crystals of CsH21NO2 [2206131t_auto] were []. A suitable crystal was selected and
[1 on a XtaLAB Synergy R, DW system, HyPix-Arc 150 diffractometer. The crystal was kept at
100.00(10) K during data collection. Using Olex2 [1], the structure was solved with the SHELXT
[2] structure solution program using Intrinsic Phasing and refined with the SHELXL [3] refinement

package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009),

J. Appl. Cryst. 42, 339-341.
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2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.
3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [220613It_auto]

Crystal Data for CasH21NO2 (M =367.43 g/mol): triclinic, space group P-1 (no. 2), a=
9.03855(12) A, b =10.22281(12) A, ¢ = 10.74746(12) A, o = 90.6728(9)°, # = 100.9741(10)°, y =
93.6105(10)°, V = 972.68(2) A%, Z= 2, T= 100.00(10) K, p(Cu Ka) = 0.626 mm™, Dcalc =
1.255 g/cm?®, 10355 reflections measured (8.67° < 20 < 149.736°), 3748 unique (Rint = 0.0129,
Rsigma = 0.0142) which were used in all calculations. The final R1 was 0.0328 (I > 26(I)) and WR>
was 0.0841 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.

Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups, All C(H,H) groups

At 1.5 times of:

All C(H,H,H) groups
2.a Ternary CH refined with riding coordinates:

C8(H8), C9(H9)
2.b Secondary CH2 refined with riding coordinates:
C18(H18A,H18B)
2.c Aromatic/amide H refined with riding coordinates:

C2(H2), C3(H3), C4(H4), C5(H5), C11(H11), C12(H12), C13(H13), C14(H14),
C15(H15), C24(H24), C25(H25), C26(H26), C27(H27), C28(H28)
2.d Idealised Me refined as rotating group:
C19(H19A,H19B,H19C)
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7.2 X-ray crystallographic structure and data of compound (4a):
Experimental: The sample was dissolved in appropriate amount of ethyl acetate followed by the

addition of pentane to furnish a saturated solution. Afterwards, the mixture was allowed to stand

at room temperature to form the crystals.

Crystal Measurement:

4a Ph

(CCDC 2210048)

211143LT _auto
Table S9: Crystal data and structure refinement for 211143LT_auto.

Identification code 211143LT_auto
Empirical formula C2sH21NO2
Formula weight 367.43
Temperature/K 100.00(10)
Crystal system triclinic
Space group P-1

alA 9.6318(3)
b/A 10.8319(4)
c/A 11.3759(4)
a/° 92.501(3)
p/° 114.674(3)
v/° 115.008(3)
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Volume/A3
Z

Pealcg/ cm?®
pw/mm?
F(000)

Crystal size/mm?®

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A

941.83(7)

2

1.296

0.646

388.0

0.17 x 0.14 x 0.12

CuKa (A= 1.54184)

8.878 t0 145.99
S11<h<1l,-11<k<13,-13<1<12
10151

3521 [Rint = 0.0217, Rsigma = 0.0248]
3521/0/255

1.055

R1 = 0.0363, Rz = 0.0950

R1 = 0.0403, R, = 0.0975
0.55/-0.17

Table S10: Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters (A?x10%) for 211143LT_auto. Ueq is defined as 1/3 of the trace of the

orthogonalised Ui tensor.

Atom
C1
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
Cl4
C15
Cl6
C17
C18
C19

5097.0(15)
4658.9(15)
6210.0(16)
7914.2(16)
9375.2(17)

11041.5(17)
11304.0(17)

9897.1(16)
8180.4(16)
6810.2(16)
3742.2(16)
4186.5(17)
2913.7(18)
1169.2(17)

710.1(16)
1982.4(16)
4178.6(14)
4169.7(15)

6021.4(12) 2651.1(12)
6613.3(12) 4500.3(12)
7032.7(12) 5579.2(12)
7715.5(12) 5627.9(12)
8582.8(13) 6876.1(13)
9279.4(14) 7025.4(14)
9090.9(14) 5933.9(15)
8198.3(13) 4706.8(14)
7503.1(12) 4517.3(12)
6451.3(13) 3235.4(12)
4791.6(12) 1460.7(12)
3944.4(14) 887.8(14)
2783.9(15) -206.5(15)
2429.7(14) -753.3(13)
3256.4(14) -198.0(13)
4426.1(13) 899.2(12)
7821.4(12) 2725.4(12)
8054.1(13) 1521.0(12)
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U(eq)

20.2(3)
20.2(3)
22.3(3)
23.2(3)
28.6(3)
32.4(3)
31.6(3)
27.4(3)
23.2(3)
22.6(3)
21.2(3)
31.7(3)
34.5(3)
28.9(3)
27.2(3)
23.5(3)
20.3(3)
23.8(3)



Table S10: Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement

Parameters (A?x10%) for 211143LT_auto. Ueq is defined as 1/3 of the trace of the

orthogonalised Ui tensor.

Atom X
C20
c21
C22
C23
C24
C26
C27
N2
025
028

3874.4(16)
3579.4(18)
3564.3(17)
3853.9(16)
3032.4(16)
-55.7(16)
-1464.8(16)
4495.4(13)
1598.9(11)
3025.8(12)

9127.0(14)
9988.9(14)
9748.2(14)
8682.4(13)
5976.2(12)
4607.3(13)
3801.8(14)
6762.3(10)

5311.5(9)
6060.0(10)

1044.3(14)
1742.2(14)
2924.2(14)
3417.5(12)
4633.6(12)
3453.1(12)
2034.1(13)

3224.9(9)

3432.9(8)

5695.3(9)

U(eq)

29.9(3)
34.0(3)
30.6(3)
24.3(3)
21.6(3)
24.4(3)
29.0(3)
19.4(2)
23.1(2)
28.3(2)

Table S11: Anisotropic Displacement Parameters (A2x10%) for 211143LT_auto. The
Anisotropic displacement factor exponent takes the form: -2a?[h?a*2U11+2hka*b*Uz+...].

Atom Ui U2 Uss Uz2s Uis U1z

Cil 20.7(6) 21.5(6) 21.4(6) 6.4(5) 10.9(5) 11.8(5)
C3 21.8(6) 18.6(6) 20.1(6) 3.8(5) 9.2(5) 10.8(5)
C4 24.8(6) 19.2(6) 21.2(6) 4.2(5) 8.9(5) 11.7(5)
C5 20.8(6) 18.7(6) 25.2(6) 4.6(5) 5.6(5) 10.9(5)
C6 26.5(7) 23.8(6) 27.2(7) 2.7(5) 5.2(6) 13.5(5)
C7 21.8(6) 22.0(6) 34.0(7) 0.0(5) 0.5(6) 8.4(5)
C8 18.7(6) 23.3(6) 42.8(8) 7.3(6) 8.6(6) 8.2(5)
C9 21.3(6) 23.6(6) 34.6(7) 8.6(5) 10.8(6) 11.3(5)
C10 20.1(6) 18.8(6) 27.4(6) 6.4(5) 7.2(5) 11.0(5)
C11 22.1(6) 22.6(6) 24.6(6) 5.5(5) 11.2(5) 12.1(5)
Ci12 20.6(6) 21.8(6) 21.0(6) 5.9(5) 10.2(5) 10.0(5)
C13 21.5(6) 30.2(7) 38.0(8) -2.3(6) 12.4(6) 11.2(6)
Cl14 31.1(7) 30.5(7) 39.8(8) -3.1(6) 18.6(7) 12.9(6)
Ci15 25.4(7) 26.0(6) 25.2(7) -0.6(5) 10.2(6) 6.8(5)
C16 19.8(6) 29.3(7) 25.2(7) 2.8(5) 7.7(5) 9.6(5)
C17 21.9(6) 26.3(6) 22.6(6) 4.2(5) 10.4(5) 12.3(5)
C18 12.3(5) 18.6(6) 22.5(6) 3.1(5) 4.1(5) 5.9(4)
C19 14.6(5) 24.8(6) 24.8(6) 5.2(5) 6.8(5) 6.6(5)
C20 20.7(6) 28.4(7) 29.9(7) 12.2(6) 8.1(5) 6.8(5)
Cc21 29.4(7) 23.3(6) 37.4(8) 10.3(6) 6.5(6) 12.4(6)
C22 25.8(7) 22.6(6) 32.0(7) -0.4(5) 4.2(6) 12.8(5)
C23 20.7(6) 22.4(6) 23.2(6) 2.1(5) 5.6(5) 10.2(5)
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Table S11: Anisotropic Displacement Parameters (A2x10%) for 211143LT_auto. The

Anisotropic displacement factor exponent takes the form: -2a?[h?a*?Ui+2hka*b*Ui2+...].

Atom Uu U2 Uss U2s

C24 23.4(6) 21.1(6) 21.2(6) 5.6(5)
C26 20.7(6) 29.9(6) 25.9(6) 8.9(5)
C27 20.0(6) 36.4(7) 26.3(7) 7.9(6)
N2 18.9(5) 20.5(5) 19.2(5) 4.6(4)
025 17.9(4) 28.2(5) 20.4(4) 4.2(3)
028 29.0(5) 35.3(5) 21.0(5) 6.0(4)
Table S12: Bond Lengths for 211143L T _auto.

AtomAtom Length/A  AtomAtom Length/A

Cl cCc1u 1.3376(17) C13 Cl4 1.3853(19)

Cl Ci12 1.4862(16) C14 C15 1.3853(19)

Cl N2 1.4384(15) C15 C16 1.3838(18)

C3 C4 1.3384(17) C16 C17 1.3918(17)

C3 C24 1.4990(16) C18 C19 1.4010(17)

C3 N2 1.4167(14) C18 C23 1.4055(17)

C4 C5 1.4623(17) C18 N2 1.3930(15)

C5 Cé6 1.4059(17) C19 C20 1.3898(18)

C5 C10 1.4176(18) C20 C21 1.389(2)

cé6 C7 1.3825(19) C21 C22 1.386(2)

C7 C8 1.390(2) C22 C23 1.3869(17)

C8 C(C9 1.3838(19) C24 025 1.3378(14)

C9 C10 1.4082(17) C24 028 1.2100(14)

Ci10 C11 1.4640(17) C26 C27 1.5019(17)

Cl2 Ci13 1.4009(17) C26 025 1.4583(14)

Cl2 C17 1.3944(17)

Table S13: Bond Angles for 211143LT_auto.

Atom Atom Atom Angle/°  Atom Atom Atom

Cl1 C1 cC12 124.52(11) C14 C13 C12

Cl1 C1 N2 118.56(11) C15 C14 (13

N2 Cl1 C12 116.90(10) C16 C15 Ci4

C4 C3 C24 119.54(11) C15 Cl6 C17

C4 C3 N2 122.14(11) C16 C17 C12

N2 C3 C24 118.32(10) C19 C18 C23

C3 C4 Cb 126.27(11) N2 C18 C19
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Ui

9.4(5)
13.5(5)
9.9(5)
8.1(4)
9.1(4)
12.7(4)

Angle/*
120.86(12)
120.65(12)
119.16(12)
120.51(12)
120.88(11)
118.29(11)
121.00(11)

U

12.8(5)
12.7(5)
11.5(6)
11.2(4)

9.3(4)
15.3(4)



Table S13: Bond Angles for 211143LT_auto.

Atom Atom Atom

C6 C5
C6 C5
C10 G5
Cr Cb6
Ce6 C7
C9 C8
c8 (9
C5 Ci10
Co9 C10
C9 C10
Cl Cl11
Cl13 C12
Cl7 C12
Cl7 C12

C4
C10
C4
C5
C8
C7
C10
Cl1
C5
Cl1
C10
Cl
Cl
C13

Table S14: Torsion Angles for 211143LT_auto.

A
C1
C1
C3
C3
C3
C4
C4
C4
C4
C4
C4
C4
C5
C5
C6
C6
C6
C7
C8
C8
C9

B C D
C12C13C14
C12C17Cle6
C4 C5 C6
C4 C5 C10
C24025C26
C3 C24 025
C3 C24028
C3 N2 C1
C3 N2 C18
C5 C6 C7
C5 C10C9
C5 C10C11
Co6 C7 C8
Cl0CiicC1
C5 C10C9
C5 C10C11
C7 C8 C9
C8 C9 C10
C9 C10C5
C9 Ci10C11
Cl0CiicC1

Angle/°  Atom Atom Atom
117.14(11) N2 C18 C23
118.72(12) C20 C19 C18
124.07(11) C21 C20 C19
121.57(13) C22 C21 C20
119.81(12) C21 C22 C23
119.76(12) C22 C23 C18
121.63(13) 025 C24 C3
123.44(11) 028 C24 C3
118.43(12) 028 C24 025
117.56(11) 025 C26 C27
127.41(11) C3 N2 C1
121.12(11) C18 N2 C1
120.91(11) C18 N2 C3
117.95(11) C24 025 C26
Angle/* A B C D Angle/®
178.79(12) C12C13C14C15 -0.4(2)
-178.62(10) C13C12C17C16 -0.12(18)
154.20(12) C13C14C15C16 0.4(2)
-28.78(19) C14C15C16C17 -0.25(19)
177.78(9) C15C16C17C12 0.10(19)
-164.79(10) C17C12C13C14 0.3(2)
15.41(18) C18C19C20C21 -0.11(19)
60.93(15) C19C18C23C22 -1.11(17)
-104.09(13) C19C18N2 C1 10.07(17)
-179.73(11) C19C18N2 C3 174.28(10)
-178.42(11) C19C20C21C22 -0.7(2)
-7.29(18) C20C21C22C23 0.7(2)
-2.13(19) C21C22C23C18 0.27(19)
33.13(19) C23C18C19C20 1.04(17)
-1.45(17) C23C18N2 C1 -170.12(10)
169.68(11) C23C18N2 C3 -5.91(16)
-0.49(19) C24C3 C4 C5 -177.70(10)
2.12(19) C24C3 N2 C1 -119.67(11)
-1.11(18) C24C3 N2 C18 75.31(14)
-172.77(11) C27C26025C24 -173.88(10)
-155.67(12) N2 Cl1 C11C10 8.25(18)
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Angle/*
120.71(11)
120.35(12)
121.15(12)
118.59(12)
121.22(13)
120.39(12)
111.38(10)
124.01(11)
124.61(11)

107.32(9)

116.06(9)

121.40(9)
120.76(10)

115.75(9)



Table S14: Torsion Angles for 211143LT_auto.
Angle/* A B C D

A B
C10C5
ClicC1
Clic1i
Clic1
ClicC1
Cl2C1
Cl2C1
Cl2C1

CcC D
C6 C7
C12C13
Cl2C17
N2 C3
N2 C18
Cl1C10
N2 C3
N2 C18

3.09(18) N2
2.52(19) N2
-179.02(11) N2
-67.97(14) N2
96.94(13) N2
-169.79(11) N2
110.22(11) N2

Cl C12C13
Cl Ciz2C17
C3 C4 C5
C3 C24025
C3 C24028
C18C19C20
C18C23C22

-84.86(13) 028C24025C26

Angle/*
-175.55(11)
2.90(16)
1.69(19)
15.80(14)
-164.00(11)
-179.15(11)
179.07(11)
-2.43(17)

Table S15: Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A?x10%) for 211143LT _auto.

Atom

H4
H6
H7
H8
H9
H11l
H13
H14
H15
H16
H17
H19
H20
H21
H22
H23
H26A
H26B
H27A
H27B
H27C

Experimental

Single crystals of CasH21NO» [211143L T _auto] were []. A suitable crystal was selected and
[1 on a XtaLAB Synergy R, DW system, HyPix-Arc 150 diffractometer. The crystal was kept at
100.00(10) K during data collection. Using Olex2 [1], the structure was solved with the SHELXT

X

6203.25
9213.62
12004.25
12445.25
10094.17
7179.95
5375.96
3240.49
299.02
-482.5
1647.34
4366.61
3874.13
3392.11
3351.56
3832.69
-280.11
-22.96
-1561.83
-2581.26
-1170.68

y

6871.38
8692.68
9885.2
9573.05
8050.84
6025.49
4168.68
2225.45
1629.51
3023.84
4982.79
7475.4
9273.68
10727.54
10323.8
8533.45
5313
3953.74
4467.37
3240.92
3171.47
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z

6391.39
7634.92
7871.83
6029.82
3974.05
2764.96

1254.52
-585.56
1500.07
-568.6
1270.69
1027.71
226.92
1416

3405.55
4227.98
3808.44
4033.34

1489.18

2022.16

1665.09

U(eq)

27
34
39
38
33
27
38
41
35
33
28
29
36
41
37
29
29
29
44
44
44



[2] structure solution program using Intrinsic Phasing and refined with the SHELXL [3] refinement
package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009),
J. Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [211143LT auto]

Crystal Data for CasH21NO2 (M =367.43 g/mol): triclinic, space group P-1 (no. 2), a=
9.6318(3) A, b= 10.8319(4) A, c= 11.3759(4) A, a= 92.501(3)°, = 114.674(3)°, y=
115.008(3)°, V = 941.83(7) A%, Z= 2, T= 100.00(10) K, p(Cu Ka)= 0.646 mm™, Dcalc =
1.296 g/cm3, 10151 reflections measured (8.878° < 20 < 145.99°), 3521 unique (Rint = 0.0217,
Rsigma = 0.0248) which were used in all calculations. The final R1 was 0.0363 (I > 26(I)) and WR>
was 0.0975 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.

Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups, All C(H,H) groups

At 1.5 times of:

All C(H,H,H) groups
2.a Secondary CH2 refined with riding coordinates:

C26(H26A,H26B)
2.b Aromatic/amide H refined with riding coordinates:

C4(H4), C6(H6), C7(H7), C8(H8), CI(H9), C11(H11), C13(H13), C14(H14),
C15(H15), C16(H16), C17(H17), C19(H19), C20(H20), C21(H21), C22(H22), C23(H23)
2.c Idealised Me refined as rotating group:

C27(H27A,H27B,H27C)
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7.3 X-ray crystallographic structure and data of compound (4q):

Experimental: The sample was dissolved in appropriate amount of ethyl acetate followed by the
addition of pentane to furnish a saturated solution. Afterwards, the mixture was allowed to stand
at room temperature to form the crystals.

Crystal Measurement:

Cl =
4q Ph
& (CCDC 2210060)

2205108It_auto
Table S16: Crystal data and structure refinement for 2205108It_auto.

Identification code 2205108It_auto
Empirical formula C25sH20CINO2
Formula weight 401.87
Temperature/K 100.01(10)
Crystal system monoclinic
Space group C2/c

alA 11.3472(3)
b/A 18.7364(4)
c/A 18.9688(3)
a/° 90

pB/° 103.100(2)
v/° 90
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Volume/A3
Z

Pealcg/ cm?®
pw/mm?
F(000)

Crystal size/mm?®

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A

3927.94(14)
8

1.359

1.890

1680.0

0.14 x 0.05 x 0.02

Cu Ko (A= 1.54184)

9.29 to 150.384
14<h<14,-22<k<22,-22<1<12
15232

3835 [Rint = 0.0349, Reigma = 0.0281]
3835/0/263

1.104

R1 = 0.0447, WR = 0.1255

R1 = 0.0492, WR; = 0.1327

0.45/-0.71

Table S17: Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters (A?x10%) for 2205108It_auto. Ueq is defined as 1/3 of the trace of the

orthogonalised Ui tensor.

Atom
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
Cl4
C15
Cl6
C17
C18
C19

5236.3(14)
4316.1(14)
4386.9(14)
3453.7(15)
3368.5(15)
4148.3(15)
5065.9(15)
5232.0(14)
6243.9(14)
6796.1(14)
7095.9(14)
8239.3(15)
8874.2(15)
8390.2(16)
7255.1(16)
6612.7(15)
5064.4(14)
6023.7(15)

5999.3(9) 4172.7(8)
5591.3(9) 3818.2(8)
4870.9(9) 3535.2(8)
4666.1(9) 2942 4(8)
3966.7(10) 2708.8(8)
3441.4(9) 3059.1(9)
3639.2(9) 3639.3(9)
4349.2(9) 3869.8(8)
4495.3(9) 4479.8(8)
5122.6(9) 4656.3(8)
5963.1(8) 3724.4(8)
5673.9(9) 3724.7(9)
5899.2(9) 3217.8(9)
6407.5(9) 2701.0(9)
6693.8(9) 2698.9(9)
6475.9(9) 3201.8(8)
6700.3(9) 4498.3(8)
7022.0(9) 4995.0(8)
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U(eq)

22.9(3)
24.3(3)
23.9(3)
25.7(3)
26.4(4)
27.2(4)
26.1(4)
23.6(3)
23.8(3)
23.1(3)
22.3(3)
25.0(3)
28.5(4)
28.9(4)
28.0(4)
24.9(3)
23.1(3)
25.1(3)



Table S17: Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement

Parameters (A?x10%) for 2205108It_auto. Ueq is defined as 1/3 of the trace of the

orthogonalised Ui tensor.

Atom X
C20
c21
C22
C23
C25
Cc27
C28
Cl24
N1
026
029

5859.2(16)
4747.5(16)
3792.9(15)
3944.1(15)
7811.4(14)
9045.9(16)
9018.1(16)

2234.8(4)
6459.5(12)
8104.5(10)
8293.8(11)

7661.3(9)
8007.7(9)
7701.3(9)
7058.4(9)
5146.1(9)
5886.9(10)
6649.4(10)
3728.2(2)
5754.1(7)
5812.7(6)
4620.5(7)

z

5328.5(9)
5168.1(9)
4666.7(9)
4338.5(9)
5321.8(9)
6201.1(9)
6441.1(9)
1962.6(2)
4244.1(7)
5538.4(6)
5624.6(6)

U(eq)

27.7(4)
27.7(4)
27.5(4)
25.4(3)
24.9(3)
30.3(4)
29.7(4)
31.04(16)
22.5(3)
27.5(3)
32.3(3)

Table S18: Anisotropic Displacement Parameters (A?x10%) for 2205108lt_auto. The
Anisotropic displacement factor exponent takes the form: -2a?[h?a*?Ui1+2hka*b*Ui2+...].

Atom
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
C13
Cl4
C15
C16
C17
C18
C19
C20
c21
C22

Uw

20.1(7)
20.1(7)
19.2(7)
20.5(7)
21.3(8)
26.1(8)
24.0(8)
21.2(7)
21.0(8)
19.7(7)
21.6(8)
22.4(8)
22.5(8)
27.9(9)
29.7(9)
21.3(8)
20.4(7)
21.3(8)
27.0(8)
31.7(9)
23.9(8)

U2

29.7(8)
29.8(9)
30.7(9)
31.9(9)
34.9(9)
28.8(9)
28.5(9)
29.1(8)
29.2(8)
28.2(8)
24.2(8)
26.6(8)
33.0(9)
33.8(9)
30.4(9)
28.2(8)
27.5(8)
29.7(9)
30.5(9)
26.8(9)
30.3(9)

Uss
17.5(7)
21.4(7)
20.6(7)
22.9(8)
21.3(8)
26.2(8)
25.1(8)
20.2(7)
19.9(7)
19.8(7)
19.2(7)
23.9(8)
29.8(9)
25.9(8)
22.1(8)
22.9(8)
20.3(7)
22.1(8)
23.0(8)
24.2(8)
27.5(8)
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Uz2s
3.2(6)
2.3(6)
0.2(6)
1.8(7)
-1.3(7)
-3.5(7)
2.0(6)
1.0(6)
1.6(6)
0.6(6)
-3.3(6)
-1.5(6)
-5.1(7)
-1.2(7)
0.6(6)
-1.3(6)
2.4(6)
1.9(6)
-0.7(6)
-0.6(6)
4.3(7)

Uiz

1.1(6)
1.3(6)
2.2(6)
1.3(6)
1.3(6)
4.8(7)
3.9(7)
4.0(6)
1.9(6)
1.3(6)
0.6(6)
1.2(6)
5.5(7)
7.9(7)
2.0(6)
0.5(6)
2.5(6)
0.3(6)
0.5(6)
5.8(7)
4.5(6)

U2
0.9(6)
1.6(6)
-4.4(6)
-0.8(6)
-4.7(7)
-4.1(7)
-1.2(6)
-1.5(6)
1.4(6)
1.2(6)
-2.6(6)
-0.3(6)
-0.5(6)
-4.7(7)
-1.9(7)
0.0(6)
-0.8(6)
-0.5(6)
-2.3(7)
-0.3(7)
2.6(6)



Table S18: Anisotropic Displacement Parameters (A?x10%) for 2205108It_auto. The
Anisotropic displacement factor exponent takes the form: -2a?[h?a*?Ui+2hka*b*Ui2+...].

Atom
C23
C25
Cc27
C28
Cl24
N1
026
029

Ui U2

20.9(8) 29.9(9)
19.5(7) 30.3(9)
23.3(8) 37.1(10)
27.0(8) 36.6(10)
26.3(2) 37.2(3)
18.7(6) 26.0(7)
23.1(6) 30.6(6)
27.8(6) 31.8(7)

Uss
23.5(8)
23.4(8)
24.1(8)
23.3(8)
25.5(2)
21.3(6)
23.6(6)
31.4(6)

Table S19: Bond Lengths for 2205108It_auto.

AtomAtom Length/A  Atom Atom

C2
C2
C2
C3
C4
C4
C5
C6
C6
C7
C8
C9
C10
Cl1
Cl1
C12

Cc3 1.345(2) C12
C18 1.483(2) C12
N1 1.439(2) C13
C4 1.461(2) Cl4
c5 1.412(2) C15
Cc9 1.415(2) C16
o3 1.380(2) C18
Cc7 1.388(2) C18
Cl24  1.7414(16) C19
cs8 1.383(2) C20
C9 1.400(2) C21
C10 1.460(2) C22
c11 1.338(2) C25
C25 1.505(2) C25
N1 1.422(2) C27
C13 1.406(2) C27

C17
N1

Cl4
C15
C16
C17
C19
C23
C20
C21
C22
C23
026
029
C28
026

Length/A
1.400(2)
1.403(2)
1.391(2)
1.388(3)
1.395(2)
1.387(2)
1.404(2)
1.408(2)
1.387(2)
1.390(2)
1.393(2)
1.384(2)
1.333(2)
1.207(2)
1.502(2)

1.4601(18)

Table S20: Bond Angles for 2205108It_auto.

Uz2s
1.4(6)
0.3(6)
0.1(7)
-0.8(7)
-3.71(15)
2.0(5)
0.4(5)
2.8(5)

Atom Atom Atom Angle/® Atom Atom Atom
C3 C2 Ci18 123.45(15) N1 C12 C13
C3 C2 N1 119.25(15) C14 C13 C12
N1 C2 Ci18 117.30(13) C15 C14 C13
C2 C3 C4 127.41(15) C14 C15 C16
C5 C4 C3 116.73(15) C17 C16 C15

S51

Uis
0.9(6)
1.9(6)
-8.3(7)
1.2(6)
-2.71(17)
1.3(5)
-6.0(5)
-5.7(5)

Angle/®

120.92(14)
120.34(15)
120.82(16)
118.91(15)
120.92(16)

U1z
0.2(6)
-0.7(6)
0.9(7)
-2.0(7)
-5.74(15)
1.6(5)
-1.5(5)
3.5(5)



Table S20: Bond Angles for 2205108It_auto.

Atom Atom Atom
C5 C4 (9
C9 C4 cC3
Cée C5 C4
C5 C6 C7
Cs5 Cé6 Cl24
C7 C6 Cl24
C8 C7 Co6
C7 (C8 (9
C4 C9 Cl10
C8 C9 cC4
Cc8 C9 cCi10
Cl1 C10 C9
C10 Cl11 C25
C10 C11 N1
N1 Cl11 C25
Cl7 C12 cC13
Cl7 Ci12 N1

Angle/* Atom Atom Atom

118.63(15) C16 C17 C12
124.15(14) C19 C18 C2
119.96(15) C19 C18 C23
121.94(15) C23 C18 C2
119.34(13) C20 C19 C18
118.72(13) C19 C20 C21
118.30(16) C20 C21 C22
121.80(16) C23 C22 C21
123.88(15) C22 C23 C18
119.14(15) 026 C25 Cl1
116.87(15) 029 C25 Cl1
127.06(15) 029 C25 026
117.50(15) 026 C27 C28
122.76(14) C11 N1 C2
119.74(14) C12 N1 C2
118.57(15) C12 N1 Ci1
120.50(14) C25 026 C27

Table S21: Torsion Angles for 2205108It_auto.
A B C D

C2
C2
C2
C2
C3
C3
C3
C3
C3
C3
C3
C4
C4
C4
C5
C5
C5
C6

Angle/* A B C D

Angle/*

120.44(15)
120.31(14)
117.68(15)
122.00(14)
120.86(15)
120.85(15)
118.94(16)
120.60(16)
121.04(15)
112.10(14)
123.63(15)
124.27(15)
106.86(13)
116.78(13)
118.93(13)
120.10(13)
115.93(13)

Angle/’

C3 C4 C5
C3 C4 C9
C18C19C20
C18C23C22
C2 C18C19
C2 C18C23
C2 N1 C11
C2 N1 C12
C4 C5 C6
C4 C9 C8
C4 C9 C10
C5 C6 C7
C5 C6 Cl24
C9 Ci10C11
C4 C9 C8
C4 C9 C10
Co6 C7 C8
C7 C8 C9

-153.82(16) C13 C12C17C16
34.3(2) C13 C12N1 C2
-177.00(14) C13 C12N1 Cl1
177.86(14) C13 C14C15C16
165.53(15) C14 C15C16C17
-13.0(2) C15 C16C17C12
-64.37(19) C17 C12C13C14
92.69(18) C17 C12N1 C2
-171.28(15) C17 C12N1 C11
167.05(15) C18 C2 C3 C4
-9.0(2) C18 C2 N1 C11
2.8(2) C18 C2 N1 C12
-178.40(12) C18 C19C20C21
-25.3(3) C19 C18C23C22
-4.7(2) C19 C20C21C22
179.23(14) C20 C21C22C23
-2.9(2) C21 C22C23C18
-0.9(2) C23 C18C19C20

S52

-0.3(2)
-172.77(14)
-16.5(2)
0.3(3)
-0.2(3)
0.2(2)
0.4(2)
8.5(2)
164.74(14)
-174.26(14)
115.83(15)
-87.11(17)
-1.4(2)
-0.7(2)
0.2(2)
0.7(2)
-0.4(2)
1.6(2)



Table S21: Torsion Angles for 2205108It_auto.

A B C D
C7 C8 C9 C4
C7 C8 C9 C10
C8 C9 Cl0C11
C9 C4 C5 C6
C9 C10C11C25
C9 C10C11N1
C10C11C25026
C10C11C25029
C10C11N1 C2
C10C11N1 C12
C11C25026C27
C12C13C14C15

Angle/*

A B C D

4.7(2) C25 C11N1 C2
-178.94(14) C25 C11N1 C12
158.58(16) C28 C27026C25

1.1(2) CI24C6 C7 C8

178.90(14) N1
-1.0(3) N1
-165.61(14) N1
13.9(2) N1
60.1(2) N1
-96.66(19) N1
177.31(13) N1

C2 C3 C4

C2 C18C19
C2 C18C23
C11C25026
C11C25029
Cl12C13C14
C12C17C16

-0.5(2) 029 C25026C27

Angle/*
-119.77(16)
83.45(18)
-166.47(14)
178.31(12)
5.9(2)
-14.7(2)
166.79(14)
14.3(2)
-166.23(15)
-178.35(15)
178.51(15)
-2.2(2)

Table S22: Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A?x10%) for 2205108It_auto.

Atom
H3
H5
H7
H8
H10
H13
H14
H15
H16
H17
H19
H20
H21
H22
H23
H27A
H27B
H28A
H28B
H28C

Experimental

X
3530.44
2884.82
4054.19
5597.96

6542.9
8580.06

9648.8
8824.97
6917.08
5839.69
6795.52
6515.06
4640.28
3031.04

3281.7
9847.71
8887.23
9198.55
9624.51
8213.27

y
5794.51

5009.59
2958.32
3283.41
4102.52
5322.82
5702.54
6557.89
7043.14
6675.82
6798.92
7865.05
8446.38
7935.71
6855.62
5770.05
5560.62
6965.41
6718.91
6761.42
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z

3743.23

2704.6
2904.41
3888.13

4784.8
4072.87
3225.65
2354.23
2348.13

3191.6
5104.01
5670.98
5396.72
4548.97
4000.22
6107.77
6579.56
6067.52
6893.96
6518.42

U(eq)

29
31
33
31
29
30
34
35
34
30
30
33
33
33
31
36
36
45
45
45



Single crystals of CasH20CINO, [2205108It_auto] were []. A suitable crystal was selected
and [] on a XtaLAB Synergy R, DW system, HyPix-Arc 150 diffractometer. The crystal was
kept at 100.01(10) K during data collection. Using Olex2 [1], the structure was solved with the
SHELXT [2] structure solution program using Intrinsic Phasing and refined with the SHELXL [3]
refinement package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009),
J. Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [2205108It_auto]

Crystal Data for C2sH20CINO, (M =401.87 g/mol): monoclinic, space group C2/c (no. 15),
a=11.3472(3) A, b = 18.7364(4) A, c = 18.9688(3) A, 5 = 103.100(2)°, V = 3927.94(14) A%, Z =
8, T=100.01(10) K, w(Cu Ka) = 1.890 mm?, Dcalc = 1.359 g/cm?, 15232 reflections measured
(9.29° < 20 < 150.384°), 3835 unique (Rint = 0.0349, Rsigma = 0.0281) which were used in all
calculations. The final R1 was 0.0447 (I > 2o(I)) and wR2 was 0.1327 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.

Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups, All C(H,H) groups

At 1.5 times of:

All C(H,H,H) groups
2.a Secondary CH2 refined with riding coordinates:

C27(H27A,H27B)
2.b Aromatic/amide H refined with riding coordinates:

C3(H3), C5(H5), C7(H7), C8(H8), C10(H10), C13(H13), C14(H14), C15(H15),
C16(H16), C17(H17), C19(H19), C20(H20), C21(H21), C22(H22), C23(H23)
2.c Idealised Me refined as rotating group:

C28(H28A,H28B,H28C)

(8) 1 and 3¢ spectra key compounds:
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Solvent: CDCl3
SFO1: 500 MHz

056
243
228
614
€00
545
538
531
526
478
475
463
460
448
445
431
430
429
416
415
amn
366
359
354
338
322
306
251
247
240
223
208
207
134
120
1.606

DT-03-108-3CL Imine-HPL

Current Data Parameters
NAME

SDT-03~108~3CL~Imin
EXPNO 1 ~ ~\
PROCNO 1
F2 - Processing parameters
sI 32768 N C'
SF 499.7727652 MHz
WOW EM |
$SB ]
LB 0.30 Hz
GB 0
PC 1.00
oS
- Ph >
A

[ 1 I I I I T I I T I T I I I I T I I J

95 90 85 8.0 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

T
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Solvent: CDCls
SFO1: 125 MHz
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Solvent: CDCl3
SFO1: 500 MHz

025
353
339
622
61T
608
604
530
524
521
518
517
513
511
489
4858
474
471
461
450
449
445
443
435
361
354
347
341
30z
287
27
240
166
151
13as
oan
o74
1.587

SDT-03-108-2Cl-Imine-HPLC

Current Data Faramaters

HAME SDT-03-108-2CL-Imin
EXPRO 1
PROCHO 1
F2 = Processing paramaters
51 3I276R
sF 499. 7727652 MHz
WO EM M
31 a I
LB 0.30 Hz Cl
GB L
P 1.00
Q::
1h “>pp

L IS L e i N e B (L B (N e BNy B e e e N e | UL B e e S e e

- —
95 9.0 85 8 T 65 60 55 50 45 40 35 30 25 20 15 10 ppm

80 T o
(a ) = F,r’k "a.ﬁ
3 B [EEEeeEe
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Solvent: CDCl3
SFO1: 125 MHz
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Solvent: CDCl3s
SFO1: 400 MHz

] o L Wy w e ]
Ds-1233&n:ﬁnnncugwmungﬂaguszn' o
L L L w
LR il ol ol ol ol ol ol ol [l ol ol il

SDT-03-149-P

Current Data Parsmaters
SDT-03-149-P
1

EXFHO
PROCHD 1
F2 - Reguialtion Parameters
Datas_ 20220523
Tima 22.18
IHSTRUM Bpect Ph
PROBHD 5 mm DUL 13C-1 N"‘
PULPROG g3l |
™ 32768
EOLVENT cDCl3
HE 16
D3 L
EWH E410.256 H=
FIDRES 0, 195625 H:x h:-“:.\
R 2.555903% sec
EG s51z2
DW T8.000 useo
DE .00 usec 1'
TE 300.0 K .
ol 2. 00000000 sec
RO 1
SF01 400.1528010 MHz
FZ = Frocessing paramaters
85I 16384
BF 400.1500168 Wiz
WO EM
£58 Q
LB 0 Hz
GR L]
PC 1.00
J
T M B B B I e e T Ty T L B | BRI
11 10 9 8 7 6 5 4 3 2 1 ppm

f [EEEeRER
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Solvent: CDCls
SFO1: 100 MHz

SDT-03-149-Heating-CR

——158.%2

Current Data Farsssters

HAME
EXFED
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1
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Solvent: CDCl3
SFO1:400 MHz 2%

1.555

SDT-03-131-CR
Current Data Farametars
HAME SDT-03-131
EXPRO 1
PROCHO 1

-Fh

F2 = hoguisition Parameters N
Date_ 20220415 |
Tima 15.03 cl
INSTRUM spact
FROBHD S mm DUL 13C-1
FULFROG 2g30
™ 32768 S
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LE i 1n
D3 Q
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OO 1
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F2 = Processing parametess
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558 a
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GB a J J J
PC 3. 00 . la, .

Ty S L i B B e i (L B B i (L T — T T S e e T -
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Solvent: CDCl3
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Solvent: CDCl3
SFO1: 500 MHz

3 $3RIIS85085528358 g
SDT-03-162-HPLC
Current Data Farametars
HAME SDT-03-165-HFLC-P.£
EXFHO 1
PROCHO 1
F2 = Processing paramaters
E-34 3zTee
gu 199.712753 MHz N"Ph
31 a |
LB 0.30 Hz Me
GB a
BT 1.00¢
= Fh
1p
| | I O

r L R T i A | L T R A A T T o — T ——

95 90 85 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

5

80 75 7.0
s s

S63



Solvent: CDCl3
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Solvent: CDCls
SFO1: 400 MHz
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SDT-03-154-P
Currant Data Farameters
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EXPRO 1
PROCNG 1
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Solvent: CDCl3
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Solvent: CDCls
SFO1: 500 MHz
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Solvent: CDCls
SFO1: 100 MHz

—— 158.81
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Solvent: CDCls
SFO1: 500 MHz
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Solvent: CDCls
SFO1: 100 MHz
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Solvent: CDCl3
SFO1: 500 MHz
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Solvent: CDCl3s
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCls
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCls
SFO1: 700 MHz

L3258
4,348
1.370
1.3%9
1.349

4
———1.53d4

.<

SDT-03-89-AP
Current Data Farametars
HAME SDT-03-89-AF-H.fid
EXPRO 1
PROCHO 1
F2 = Processing paramaters D
51 65536
¥ £99.7431009 MHz Q
WOW EM =
31 a
LB 0,30 Hz —-Ph
GB L
PC 1.00 =

h
4a

95 90 85 8.0 70 65 60 55 50
=+

d i s

S77



Solvent: CDCl3s
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3s
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCIs
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Current Data Parameters
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Solvent: CDCls
SFOI1: 175 MHz
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Solvent: CDCls
SFO1: 500 MHz
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Solvent: CDCl3
SFO1: 700 MHz

012
001
942
358
345
337
3
327
326
320
309
276
269
266
263
252
251
241
240
206
197
196
186
176
178
765
752
423
410
4.316
4.307
1.333

——1.497
'<;.323
1.313

—_—2.07M7

|
\

SDT-03-103-AP

Current Data Parameters
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Solvent: CDCI3
SFO1: 175 MHz
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Solvent: CDCIs
SFO1: 500 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 500 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 500 MHz
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Solvent: CDCIs
SFO1: 175 MHz
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Solvent: CDCls
SFO1: 700 MHz

FNEFOrCTNNOVVNONNNNDD TN © @~
BEOAEVNHNOONTIOABE VN0 - mnene
ANEMNEONEOIOMNNNNOAVOVNN ” "M

SDT-03-1 AP L o e o ) - R

Current Data Parameters

NAME SDT-03-124-AP-H.fid
EXPNO 1
PROCNO 1

F2 ~ Processing parameters
SI 65536

sF 699.7431016 MRz
WOW M
ss8 0
L8 0.30 Hz
a8 0
PC 1.00
A J D O ¥

T T T T T T T T T T T T T T T T T T

95 9.0 8 79 1.0 62 60 55 50 0 85 30 25 20 15 10 ppm

5
3

NET

S94



Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFOI1: 500 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 700 MHz

LALld

4.424
4.404
4.3M
1.422
1.412
1.401

4

I
|
|

SDT-03-150-AP

Current Data Faramaters
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S5DT-03-150-AP

Solvent: CDCl3
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......... R B b e e e e R R B R B o o B e AAS S ASa
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCl3
SFO1: 400 MHz

SDT-03-137-A

Current Data Faramaters

T.812
7.351
T.332
T.280
T.240
7.236
T.182
7.183
7.180
T.173
T.165
T.160
T.152
T.092
T.070
T.052
L]
6. 682
[ 11]
6. 584
[ 1:3-]
F.562
€. 561
&.5582

e e

HAME SDT-03-13T-AF-A

EXFHO 1

PROCHO 1

F2 = hoguisition Parameters I's)

Date_ 20230422 /___‘_/"“'

Tima 2z2.48

INSTRUM spact Q

FROBHD S mm DUL 13C-1 —

FULFPROG zg30

™ 2768 N—Fh

SOLVENT CoCl3 p—

3 &

DS L]

SHH 6410.256 Hz

FIDRES 0.195625 Hz 4'“

AQ 2.5539039 sac .

RG 36z

oW 78.000 usas

DE .00 usec

TE 300.0 K

Dl 2,00000000 sec

oD 1

======== CHANMEL f1 ========

NUCL 1H

Pl 10.00 usec

FL1 -Z.40 dB

SFOL 400.152B8010 MHz

F2 = Processing paramebers

51 16384

5F 400.1500175 MH=z

WDW EM

SEB -]

LE 0 He

GE Q

C 1.00 |

e e i e i e o L T — L B e e e L e w e e

10 9 8 7 6 3 2 1 ppm
[

| wakge g LN
] I B B ] B B = 2 ] [ ] ]
- Lt IR =10 IR E -] (] - = L
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Solvent: CDCl3

SFO1: 175 MHz b 2583822 R0s 3 @ o - edS A Mo
w N N ETMOO oY D St b b L e
L] L N N R T ] |l e iy - 00 o oo
T TTNZ N VIV
SDT-03-137-AP-A i o 1
:‘I;E.ﬂl Data Dﬂ.!-m-f; /\}O/_-_‘_/_‘-—
EXPHO 3
PRECKRS 1 Ty,
;? = Proecessing p\;;::;&t.l | e N_ph
s 1753505413 Malx T N
iy o -\__
| i
pC 1.00 . A
- T T
- e - preeeeeas Jreereeees Jrererees [rarreenas e [reereen preereses [reerean [reereaan [rreessans preeeeae reeeeeee presseeen [reseeaee
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCls
SFO1: 700 MHz

SDT-03-135-AP

Current Data Parameters

4.366
4.357

<4.u1
4.337

1.367
1.357
1.347

———1.536

<

NAME SDT-03-135-AP-H.fid
EXPNO 1
PROCNO 1
F2 ~ Processing parameters ( 0
- €99.7430960 Mas Ve
WOW EM O
ssB 0 Cl ==,
:: O.Sg Hz N—Ph
Pc 1.00 A
Ph
4n
J SF, 7 SN ——
I T T 0, T T T T T T T T T T T T T
95 90 85 8.0 65 60 55 5.0 35§ 380 25 20 118§ 10

b s 4
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Solvent: CDCl3
SFO1: 175 MHz

—164.47
77.1%
T77.01
76.83

14.28

——EL.69

/
/
§
.{

SDT-03-135-AP

Cuesant Dabts PaFaEstars
BlAME

EXPHO 3
PROCKRS 1

FI = Processing paramaters
BI 131072

aF 175.9505382 Mz
WDH EM
B8B o

IBE 0.30 Re
GB

o
e 1.00 || |

.......... R N
190 180 170 160 150 140 130 120 110 100 90 &80 70 60 S50 40 30 20
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Solvent: CDCl3

SFOIL: 700 MHz  gz2253585885585582385288833
COMOMAMNAANNNSSS o R WS

.351
—3.785
1.3&8
1.388
1.348

—_—1.547

*55

SDT-03-148-AP-r
Current Data Faramaters
HAME SDT-03-148-AF-r-H.f
EXFHO 1
PROCHO 1

F2 = Processing paramaters
51 65536

sF 699, 7431048 MHz
WDW EM

31 a

LB 0.30 Hz
GB a

BT 1.00¢

— L B i L B e B B B e L S A UL B e e S e e

95 90 85 80 ¥5 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

EEEC[EEE

L]
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SDT-03-148-AP-r

.38
.14
36

Solvent: CDCl3 s & PRJBIZRIRTIASIARAA 22 3 2
el o W M0 G 0000 Dy - . - -
o1 SN2 VTl :
CuFrant Daka PAFasstars
BAME 3
EXPHO 3
PROCKO 1
FI = Processing paramaters '
8I 131072
aF 175.9505463 Mz
WDH EM
B8B 0
IBE 0.30 Re
GB ]
Q —
O
\( N—Fh
AN
‘ ‘ ‘ |H 40 -
.......... R B b e R L A a e B B B RAMAMSians naniisians nans sy st
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCl3
SFO1: 700 MHz

FPOVOHMAAMH AN IO MNMNOANTMO VY™ o
vﬂ.h@vﬁﬂoﬁOOvNNdOGF‘.ﬂ‘ﬂ: w
gehnnananNNanlRAGRRee 8@ "
BN RERERREREREROVOVOOY -
SDT-03-168-AP
Current Data Parameters
NAME SDT-03-168-AP-H.fid
EXPNO 1
PROCNO 1
F2 ~ Processing parameters -
£34 65536 0
SFP 699.7431023 MHz
WOW EM /
ssB 0 O
LB 0.30 Hz HiC =
GB 0
rc 1.00 N—Ph
-
Ph

2.323
1.369
1.3%9
1.349

—1.540

<

[ T T | ko T T

95 9.0 8. 5 6
3

5 80 7 7:0 15
g3 EEeETEEs

60 55 50 45 40 35

~
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Solvent: CDCl3
SFO1: 175 MHz

2 2E22RYAISARISARARY © o - w o oa
- NSO O W OO @ m ;e nes K’ 2 =
SDT-0-163.AP &  ooasfffssaaaassaa: £Rg 3 203
Current Datsa Paramators ‘ W\\W \V ‘ | |
HKAHE 3
EXFRD 3 Q
FROCHOD 1 —
F - Procassing pAramsCars | Q
8I 131072 HaC. i, T
8F 175, 9505461 MHE :
WO EM Tl\ ’_L/ M—Fh
Y 0.30 e ==
e 1.00 Fh ‘
4p
— = —r = —
L ‘ ‘ ‘ ‘ L r -
. L H“
.......... A B e e L M B M B L A e Maaaaaat s L L Maaaa
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCls

SFO1: 700 MHz T NN AT MANIONABNAOONDN Y ~renw e woa
. COMMMMOIMIMNANNNMTHOOORVYVONN Mmonn neaem
P N N N N N N N N N L A LR vwww -

SDT-03-157-AP

Current Data Parameters

NAME SDT-03-157-AP-H.fid
EXPNO 1
PROCNO 1
F2 ~ Processing parameters
£34 65536
SFP 699.7431019 MHz o "
WOW EM
ss8 0 o)
LB 0.30 Bz /
GB 0 O
Pc 1.00 =
N—FPh
Cl =
4 Ph
\,

T T T T T T T T T T T T T

[ T T T T T
65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

o5 90 85 80 75 7.0
EEERE

Ll

S110



Solvent: CDCls
SFO1: 175 MHz

SDT-03-157-AP
P BTREZR3RE05R0R43R] moa o ~
- F- e 40 - 0 O S 00 G0 0 = 0 e i o
S\ VoI :
Q
:::-th. Dakca Dum-f; A
EXPHO 3
PROCRD 1 /ﬂ“n =
Fi = Processing parametecss Al = N—Fh
& 1753508447 wens cl =
WDH EM Fh
= o050 i ‘ ‘ ‘ ‘ ‘ 4q
GB ]
BC 1.00
T
BARARALLLY Las st L IRRRARAALYsasasaLL) Trrrerrees e  RARASA AL rrerereer Trereree e  AAAdasisss Trrrererry TrereeTeey Trreeerery [rrreerrry Trereerrrr Treererrre RAdassassnasssissns 1
180 180 170 1 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCl3
SFO1: 700 MHz

SDT-03-151-AP

Current Data Parameters

4.366
4.356

< .

1.376

<t

1.365
1.355

—1.556

NAME SDT-03-151-AP-H.fid
EXPNO 1
PROCNO 1
:: = Processing pc‘r;;;:orl i lo)
SFP 699.7431018 MHz o/
WOW EM
ssB ] —_
:: o.:g Hz N—Ph
rc 1.00 F —
Ph
4r
I T
[ T T T T T T T T T T T T T T T T T
9.5 9.0 8 7 0 65 50 45 40 35 30 25 20 15 1.0 ppm

8.5 8.0
o st

|

0
gj\n!

T
65 6
iz
- N
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SDT-03-151-AP

BEUT

5T ——

Solvent: CDCls
SFO1: 175 MHz

TEIT
"RIT
"RIT
ToIT
"It

Currant Datsa Paramsters

BAME

e

e

T

3
3
1

EXPFHO
PROCKRS

131072
175.9505461 Mz

= Processing paramoters

FI
BI
&F

EM
o

WD
B8B
%1
GB

P

0.30 Hz

]
1.00

‘il

M AARARALL LS Raa i

e

160

190

ppm

140 130 120 110 100 90 80 70 60 S50 40 30 20

150

170

180
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Solvent: CDCls
SFO1: 500 MHz

DT-03-151-AP=-19F

S114

-
™
(=3
-
-
-
'
irrent Data Paraseters
ME 1i0oud0512.001
PO 1
0N 1
! = Acquisition Parameters
ite 0220512
e AN ER Y .
ISTEM apect
WCEHD .’.lnlmﬁo:)l ‘ O
WFRDG zqthiggn.2 —
’ 131072 0
aNent Cucly
' 124 —
i 4
~ 170458.547 Hz e
ITRES 1,J0046S Mz N Ph
? 0,384477% 0=
i 191,08 e
' 2.9)3 usec
t 6.5 use: Ph
t 300.4 K 4r
i 1.00000000 sec
" 0.01000090 aec
13 0.00002000 sec
0 1
ol 4705735434 MMz
x1 15F
1 15.00 use
Ml 44, 50000000 ¥
o2 400, 1620006 Y01
w3 1L
ARG waltzie
P 90,00 use
o 29.50000000 ¥
LS 0,4¢0%1000 ¥
! = Fricessing paramaters
! 536
(4 A0, 6206058 M1
™
" "
' 300 M2
3 "
. 1.00
! L} L T L] L T L] T L] L L) L] T L T T L] L L]
-10 =20 =30 -40 -50 -60 -70 ~-80 -90 -100 -110 =120 -130 -~140 -150 =160 =170 -180 =190 ppm



Solvent: CDCls

SFO1: 500 MHz  3333%3333358335833833

4.333
2.330

SDT-03-158-AP-B

Current Data Parameters

NAME SDT-03-158-Au-AP-B.
EXPNO 1
PROCNO 1
F2 ~ Processing parameters ( B
£34 32768 (0]
SFP 499.7727655 MHz =
WOW EM O
ssB ]
LB 0.30 Hz -
Ga 0 N—Ph
Pc 1.00

Me =

Ph
4s
\

[ T T K2

9.5 9.0

T T T T T T

T
0 75 70 65 60 55 5.0

" g Geae 'y

0 35 30 25 20 15 1.0 ppm
J

LI
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Solvent: CDCls
SFO1: 100 MHz

SDT-03-158-2-AP-B

Current Data Farsssters

RAME S0T-00-158-Final-AF
EXFRO 1
PROCHD H

Fi = Acqulaitics Fazaseteca

Date_

0TT0BHLS

Tims x2.2%
INSTRN mpact
PROBHD 5 mm DOL 135-1
POLDRIG TFEFIR
™ E55%6

cocli

B.346791 He

——164.%7

FTHNAL O T AT OODDRD OY
LR G L]
L L L L R L L
L LR R
AdAAAAAdAdAAd-dAd™

SIS\

77.34
77.02
T6.T0

.43

— 61

—21.37

—14.34

A 1. 841720 sec

] 2055

oW 22000 uses

CE €.00 usen

™= 3000 K

Bl 3, 20000000 sag

dil B 03000000 amc

DELTA 1. 05993550 meo
o 1

epl . Sl ot oo oo g o T g e P o
PCPLRI 0,00 usec

PL2 =2_d0 4B

PL12 15,10 4N

PL1Z 18.10

sTol 400, 1536010 MHz

Fi = Processing paceseters
SI £l

T 100 S17T9E0 MNE
W (=]
BEE L]

in 3.0¢ Rz
(= o

BpC 100

R L e e e B L e L e B o M M o e na et

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCIs

Fd AN ENErhOTANASEOnMeFnOSoBRRGnN 5% en3ng A 3
. SoodonyaRnaaRRAaganAaotassenn . =aasa o =
SFOI.4OOMHZ W*wﬂﬁ?ﬁwu T = W - v
SDT-03-93-1Bu-AP
Currant Data Farameters
HAME SDT-03-93-TBu-AF
EXPHO 1
PROCHO 1
F2 = hoguisition Parameters
Date_ 20220309
Tims l6.28 i
INSTRUM spact
FROBHD % mm DUL 130-1
FPULPROG 2g30 o]
T 327638
SOLVENT cDC13 Q
HE 7 ——
Ds Q
SHH 6410.256 Hz N—Fh
FIDRES 0.195625 Hz —
AQ 2.553%039 sac
RG T24 Ph
oW TH.000 uwawe 5b
DE .00 usac
T 300.0 K
D1 2.00000000 sec
OO 1
SFOL1 400.1528010 MHz
F2 = Processing parametess
5I 163684
sF 400.1500168 MH=z
WDW EM
558 a
LB 0 He
GE a
7 1.00 : A A _Jla
10 9 8 7 6 5 3 2 1 ppm
@ ol (e 'Jn = s
3 a |8 |8 3 8 &
L] @ L I Rl ] o - ]
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Solvent: CDCl3

- SEONAFARCFRONN AR TS
- - i A 2288 @ NG
SF01.175MHZ = DG Nl - e =Rl - - & * . .
L) R 0 ) O 0 e 0 0] O O el e e i~ o,
L A AAAAA A A A A A A [ ol o -
T S N el V| |V
Current Data Paramotars
HANE 3
EXFRO 3
FROCHO 1
F2 - Frocesaing paramstears
BT 131072
BF 175. 9505415 MEx
WD EM
E8B L]
LB 09.30 He
(=] o
L i.00
| ||\H I ‘ .
......... MR Ry B nn s e e A L R sy e LS R e L AR R A e LR R AR e ARt

T T
190 180 170

T T T
160 150 140 130



Solvent: CDCl3
SFO1: 700 MHz c°°R8narniansaandnaagansssena

—5.325
1.537

SDT-03-106-AP

Current Data Parameters
NAME SDT-03-106-AP-H.fid
EXPNO 1
PROCNO 1

F2 ~ Processing parameters

o]
sI 65536 O/\Ph

SF 699.7430993 MHz
WOW EM —_—
§sB 0
LB 0.30 Hz _Ph
GB [ s
Pc 1.00
Ph
5c

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
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Solvent: CDCl3

SFO1: 175MHz © S9#2R384AISRLR3838] LER I
B BEmmmomm;ed o0 ooy od e el g Erw o~
SDT-03-106-AP TS
Cuerant Dabs Pacamatass Q ~—Fh
HAME: 3 o
= ] rﬁlb(‘-\-
FZ Processing paramaterss | . N_Ph
- 175.9805411 s N -_—_-{
:':: l: 5¢ Fh
GB ]
PC 1.00
: oL
|
|
...... R B e e e R R i R i b Mt s b s ——
190 180 170 160 150 140 130 120 110 10 20 80 70 60 50 40 30 20 ppm
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Solvent: CDCls
SFO1: 400 MHz

NN POV EMOMNMEH VNN METIOUVNOMNAYTNTYTADMON N0 - AN PO A A AN O M
FOAMAON RV VNTINNCOB YNNI O N ad-d VTN A0V INOBUYUTYeYN
COO0OYLLNOMOMAMOOIMNOAMNOIMINNHNNNNNNOONCVEON N man ORI MO SN
SoerrcrEEMMESESREEBEMEERPRMPVOVOOO wTow Rl e R e e R R R R - R

/
E

SDT-03-98-AP
Current Data Parameters
NAME SDT-03-98-AP
EXPNO 1
PROCNO 1 -
F2 = Acquisition Parameters
Date_ 20220309 o) /\/\
Tine 9.44
INSTRUM spect O
PROBHD 5 mm DUL 13C-1 —
PULPROG zg30 Ph
™ 32768 =
SOLVENT 3 cali
NS 8
DS 0 Ph
SHR 6410.256 Hz 5d
FIDRES 0.195625 Hz
AQ 2.5559039 sec N
RG 456
oW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
™0 1
sssssess CHANNEL f1 sssscssss
NUC1 i
Pl 10.00 usec
PL1 ~-2.40 dB
SFol 400.1528010 MH:z
F2 = Processing parameters
s1 16384
sr 400.1500090 MHz
WOW 1~
558 0
e 0 Hz
GB o
PC 1.00

[ T T T T T T T T T T T T T T T T T T T

95 9.0 85 75 70 65 60 55 50 45 40 35 3.0 25 S5 1.0 ppm

& BAA | Yy
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Solvent: CDCl3
SFO1: 175 MHz

[ g MU SO NEED A0
] [ ol =T I R - R ) L= ] o (=] L) -
- L L L LI L nes ! " ==
g 338ha3ERRSS8&sdnd sEg g g a4
e | S\ Vo T
Current Dats Paramaters 0
3 3 \/\2\_0/_/_'“
FROCHO 1
- = e
5  Proeeeat picipasecs § N—Ph
.:_:‘: 175, 9.':06!?-;’: MHEz \_,./-_."'-’\\:_____—(
Fh
‘I_..'.: D.3:HI ‘ 5d
L i.00
—
.......... R B e B e L e MR B L e RAARASASS Laasasast Lanaa s Lt L AAS AR
180 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 ppm
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Solvent: CDCl3
SFO1: 700 MHz

w - WA NN A A DS h ST DB ] ]
EeRRSEEariennioCnesansn=Ean a3 aand £en
SCOCFFFAAAOMAAMAAMAENNED O DW S SN0 o Ll ol ] o
Ll ol ol il R - o oo

J
|

SDT-03-178-AP

Current Data Faramaters

HAME SDT-03-178-AP-H. fid
EXFNO 1
PROCHO 1
F2 = Processing paramaters
a1 65536
¥ £99.7430965 MHz (8] /_____/
WO EM
558 o Q
LB 0,30 Hz =
GB 0
P 1.00 M—Fh
-
Fh
Se

95 9.0 85

— L B i L B e B B B e L S A UL B e e S e e

- e
75 70 65 60 655 50 45 40 35 30 25 20 15 1.0 ppm

O

203
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Solvent: CDCls
SFO1: 175 MHz

a ENgaINNnRtesaERes won “ w
- MG 0T D0 0e DT o e 0 b -
wremar . ENIZET VI o
:.::-F.Bl Data Dﬂ.!m-f; O
EXPHO 3
PROCKD 1 O
I2 - Broseesiss pacuomiace E‘“‘[\“ NPt
sF 175. 9505504 blx . —Fh
= . Zn=,
LE 0.30 He FPh
= 1.00 H Se ‘
= L]
.......... T B L B T D PRI RS PSR PPR
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 ppm
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Solvent: CDCl3
SFO1: 500 MHz

050
0as
B35
383
369
366
a5z
338
aie
316
304
298
282
280
267
265
240
221
213
2086
204
001
483
BEE
BE2
647
632
544
528
1.554
1.8%3g

J
|

Current Data Faramaters

HAME SDT-03-93-HPLC-E.fi
EXFHO 1
PROCHO 1

F2 = Processing paramaters
51 32768

sF 499, 7727655 MHz o >4
WOW EM

888 a

LB 0,30 Hz

GB 0

rC 1.00

T I

LA L e e L L B e [ e e By e By B e L e B e UL B e e S e e

——
95 90 85 80 ¥5 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

28 (R ER 8

S125



Solvent: CDCl3
SFO1: 175 MHz

S RBLARGASIEASAR RESa 3588 |
b e Lt R e %
™ AAAAAAAAAAAAdA A S S oA Ll o
sressmrLcs | S SSWEETT WV
CuFFant Daka PaFasetars
BAME 3
EXPHO 3
PROCKRS 1
FZ Processing paramaterss
BI 131072
gﬂ I.'JE.QSO!.I:: ble E.——;\b
B8B o
]G...: ﬂ.lﬂnﬂ!. ‘-\.\_,""-?
BC 1.00
I II | ‘ ‘
T -
L WLH”\ |
SARARAALAS s aa st L RARARASSAYSRsasa iy s st e T rrerereer Trereree e  AAAdasisss ey TrereeTeey Trreeerery [rrreerrry ey Treererrre [reeeeery [rerrerrre 1
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Solvent: CDCls
SFO1: 500 MHz

SDT-03-160-AP

Current Data Parameters
NAME
EXPNO
PROCNO 1

F2 ~ Processing parameters

sI 32768
499.7727540 MHz
EM

0
0.30 Hz

28EgES

0
1.00

SDT-03-160-Final-AFP
1

~VNOoO~ o
neMNO -
NN NN ”
nnann -

——1.566
1.361

< .

95 9.0 85
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Solvent: CDCl3
SFO1: 175 MHz

36
70
66

® o » o
.................. - o - «©
oronieony 3 Sifndsndsssasssdas S :
Current Data Parameters ~
e 3
PROCNO 1 O
F2 ~ Processing parameters O>\
sI 131072
s¥ 175.9505436 Mz Ny
red = N-Ph
LB 0.30 He -
2 3
T T T T T T T T T 1 T T T T I I I I I 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 pPpm
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Solvent: CDCl3
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz

Ll TEGNANTEHNDE®DND AN TS
o P40 0 e @ ol o P T T O P an L o [:] W
- I D o S G G D e naean L oan
CuFFant Daka PaFasetars (8] D
BAME 3
=3 ] o
;: = Processing p;;:;:;nn E H-%I MN—Ph
gﬂ I.'JE.QSO!.I:: -1t X _‘::_".a \\:___,.
= S | H ‘ L | sh ™
GB v )
PC 1.00 1
| H | |
SARARAALAS s aa st L RARARASSAYSRsasa iy s st e T rrerereer Trereree e  AAAdasisss ey TrereeTeey Trreeerery [rrreerrry ey Treererrre [reeeeery [rerrerrre 1
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Solvent: CDCls
SFO1: 700 MHz

e T —

(24 2 4
618"V
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Solvent: CDCl3s
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 500 MHz
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Current Data Parameters
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCls
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
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Solvent: CDCl3s
SFO1: 175 MHz
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Solvent: CDCls

SFO1: 700 MHz  $333353333553839353588E 383
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Current Data Parameters
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Solvent: CDCl3s

SFO1:

175 MHz
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Solvent: CDCls
SFO1: 700 MHz
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Solvent; CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 400 MHz
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Solvent: CDCl3s
SFO1: 400 MHz

Jgrgensen procedure Crude *H NMR Data
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Solvent: CDCls
SFO1: 700 MHz
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Solvent: CDCl3
SFO1: 175 MHz
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Solvent: CDCl3
SFO1: 400 MHz
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Solvent: CDCl3
SFO1: 100 MHz
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Solvent: CDCl3
SFO1: 400 MHz
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Solvent: CDCl3

SFO1: 100 MHz

SDT-03-239-AP
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