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1. General information

All reagents obtained from commercial sources were used without further purification. Anhydrous solvents
were obtained from commercial sources and used without further drying. Nitrogen gas dried on a column
of Drierite® was used as inert atmosphere. The reactions were monitored using LC-MS and GC-MS
instruments.

Analytical LC-MS: Agilent HP1200 LC with Agilent 6140 quadrupole MS, operating in positive or negative
ion electrospray ionization mode. Molecular weight scan range was 100 to 1350 m/z. Parallel UV detection
was done at 210 nm and 254 nm. Samples were supplied as a 1 mM solution in MeCN or in THF/water
(1:1) with 5 uL loop injection. LC-MS analyses were performed on two instruments, one of which was
operated with basic, and the other with acidic eluents.

Basic LC-MS: Gemini-NX, 3 ym, C18, 50 mm x 3.00 mm i.d. column at 23 °C, at a flow rate of 1 mL min-"
using 5 mM aq NH4HCOj; solution and MeCN as eluents.

Acidic LC-MS: ZORBAX Eclipse XDB-C18, 1.8 ym, 50 mm x 4.6 mm i.d. column at 40 °C, at a flow rate of
1 mL min-" using water and MeCN as eluents, both containing 0.02 V/V% formic acid.

Combination gas chromatography and low-resolution mass spectrometry were performed on Agilent 6850
gas chromatograph and Agilent 5975C mass spectrometer using 15 m x 0.25 mm column with 0.25 ym
HP-5MS coating and helium as carrier gas. lon source: EI*, 70 eV, 230 °C, quadrupole: 150 °C, interface:
300 °C.

Flash chromatography was performed on ISCO CombiFlash Rf 200i or ISCO CombiFlash Torrent® with
pre-packed silica-gel cartridges (RediSep® R; Gold High Performance).

Preparative HPLC purifications were performed on an ISCO CombiFlash EZ Prep system with a Gemini-
NX® 10 ym C18, 250 mm x 50 mm column running at a flow rate of 118 mL min-' with UV diode array
detection.

"H NMR, "®F NMR and proton-decoupled '*C NMR measurements were performed on Bruker Avance |l
500 MHz spectrometer and Bruker Avance Il 400 MHz spectrometer, using DMSO-dg or CDCl; as solvent.
'H and 3C NMR data are in the form of delta values, given in part per million (ppm), using the residual peak
of the solvent as internal standard (DMSO-dg: 2.50 ppm ('H) / 39.5 ppm ('3C); CDCl3: 7.26 ppm ('H) / 77.0
ppm (13C)). Splitting patterns are designated as: s (singlet), d (doublet), t (triplet), q (quartet), quint (quintet),
sp (septet), m (multiplet), br s (broad singlet), dd (doublet of doublets), td (triplet of doublets), qd (quartet
of doublets), dt (doublet of triplets). In some cases due to tautomers or amide rotamers two sets of signals
appear in the spectra.

HRMS were determined on a Shimadzu IT-TOF-MS, ion source temperature 200 °C, ESI +/-, ionization
voltage: (+)4.5 kV. Mass resolution: min. 10000.
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2. Experimental procedures

2.1. General procedure for the three-component Mannich reactions

0 R
o o o Cu(OTf), (20 mol%) o 1 »‘Rz
\]:]k . 3 . JL TIPSCI (1.5 equiv.) ”
¢ Ry HoN™ Ry neat, 60 °C &
To a suspension of the corresponding aldehyde (3 mmol, 1.0 equiv.), amide (4.5 mmol, 1.5 equiv.), and
cycloalkanone (1.5 mL, 20.1 mmol, 6.7 equiv.), Cu(OTf), (219 mg, 0.6 mmol, 0.2 equiv.) and TIPSCI (964
pL, 4.5 mmol, 1.5 equiv.) were added. The mixture was stirred vigorously at 60 °C until the complete
consumption of the starting materials, followed by TLC, HPLC, and HPLC-MS. Upon completion of the
reaction, the mixture was diluted with ACN and purified by reverse-phased preparative HPLC (eluent:
MeCN / 5 mM (NH4)HCOj; solution). Fractions containing product were concentrated in vacuo and the
remaining solvent was lyophilized to give the corresponding products.

2.2 Synthesis of 3-chloro-N-[(2-oxocyclobutyl)-phenyl-methyl]propanamide (5)

o
= o]
0\\] JOJ\/ TMSCI (1.0 equiv) )
+ + p/ N
H;N MeCN H
1 2 5

60 °C, 16h
a a 3b

To a mixture containing benzaldehyde (2a) (3 mmol, 1.0 equiv.) acrylamide (3b) (4.5 mmol, 1.5 equiv.) in
cyclobutanone (1a) (0.7 mL, 9 mmol, 3 equiv.) in 5 mL acetonitrile, TMSCI (381 uL, 3 mmol, 1 equiv.) was
added. The mixture was stirred vigorously at 60 °C for 16 h. Upon completion of the reaction, the volatiles
were evaporated, and the crude product was purified by flash chromatography (eluent: n-Heptane / EtOAc).
Compound 5 was isolated in 74% yield.

2.3 Synthesis of N-[3-phenyl-1-(prop-2-enoylamino)prop-2-ynyl]prop-2-enamide (8)

=0
% 0 TFA (5 mol%) o Il o
+
HzNJ‘v Ac,0, MeCN V’LN NJJ\%
80°C, 18h H H
4j 3b 8

Compound 8 was prepared according to the procedure reported in the literature.S?

In a 100 ml round bottom flask, equipped with a reflux condenser and magnetic stirring bar, aldehyde 4j
(1.0 g, 7.68 mmol) and acrylamide (3b) (2 equiv.) were dissolved in acetonitrile (2 mL/mmol), To the mixture,
acetic anhydride (2.5 equiv.) and 2,2,2-trifluoroacetic acid (0.05 equiv.) were added. The reaction mixture
was heated to 80 °C and stirred overnight. Upon completion, white precipitation occurred. After cooling, 5
mL diethyl ether was added to the mixture and stirred for an additional 30 min. The precipitate was filtered,
washed with MeCN (5 mL) and diethyl ether (2x5 mL) to obtain bisaminal 8 as a white solid in 93% yield.
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2.4 Synthesis of (Z)-2-(5-benzylidene-2-vinyl-4,5-dihydrooxazol-4-yl)cyclobutan-1-
one (9)

PPh3AuClI (10 mol%)

\\ o AgNTf; (10 mol%) ~_0
o O~ DCE o I
H 75°C,18 h
4jb 9

To a 10 mL round bottom flask, equipped with a reflux condenser and magnetic stirring bar, -acylamino
cyclobutanone 4jb (1.0 mmol), PPhzAuClI (0.1 equiv.) and AgNTf; (0.1 equiv.) were added. The reaction
vessel was evacuated and purged with nitrogen three times. DCE (4 mL/mmol) was added via syringe to
the flask. The reaction mixture was stirred at 75 °C for 18h under inert atmosphere. Upon completion, the
mixture was cooled to RT and the solvent was evaporated. The crude product was purified by flash
chromatography to give corresponding oxazoline 9 product in 22% yield.
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3. Optimization of reaction conditions for the 3-component Mannich
reaction

3.1. Catalyst screen

0 7
N — 0]
o gmmemm o
. . quiv.) N N
H2N MeCN, temperature
1a 2a 3b 4ab
Entry? Catalyst / additive Tem?oec;')a ture Con\zf;:)s ion®
1 -/- 25 -
2 InCl3 / - 25 <5
3 AuCl; (10mol%) / - 25 <5
3 AuCl; (10mol%) / - 60 42
4 RuCls / - 60 <5
5 Sc(OTf)s / - 60 <5
6 Ga(OTf)s / - 60 33
7 Cu(OTH), / - 60 51
8 -/ TMSCI 60 n.dd
9 AuCl; / TMSCI 60 50
10 Cu(OTf), / TMSCI 60 73 (47%)°
11 Fe(OTf); / TMSCI 60 53
12 Cu(OAc), / TMSCI 60 62
13 Cu(TFA), / TMSCI 60 59
15 Cu(OTf), / TIPSCI 60 87 (65%)°

aGeneral conditions: aldehyde 2a (1 mmol), amide 3b (1.5 equiv), ketone 1a (3 equiv.), catalyst (0.2 equiv.) and
additive (1 equiv.) was stirred in MeCN (0.5 mL, 2.0 M) for 24 h. ®°Conversion calculated by the relative area%
of 4ab in the mixture by HPLC-MS at 210 nm. cIsolated yield for 4ab. 9Only HCI adduct 5 derived from 4ab could
be isolated in 74% vyield.
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3.2. Silyl chloride screen

Cu(OTf, (20 mol%) )\\/ o »\/

Ox
(o)
° additive (1 equiv.) N N
+ + P H H
H-N MeCN, temperature *
1a 2a 3b

24h 4ab

Chemoselectivity

Entrye Additive Tem?fé:ture Con\zza/:)sionb (%)

4ab 5
1 TESCI 25 44 85 15
2 TESCI 60 77 82 18
3 DMPSCI 25 37 88 12
4 DMPSCI 60 79 84 16
5 TBDMSCI 25 <5 n.d. n.d.
6 TBDMSCI 60 67 80 20
7 TBDPSCI 25 <5 n.d. n.d.
8 TBDPSCI 60 69 82 18
9 TIPSCI 25 <5 n.d. n.d.
10 TIPSCI 60 87 (65%)° 95 5

aGeneral conditions: aldehyde 2a (1 mmol), amide 3b (1.5 equiv), ketone 1a (3 equiv.), Cu(OTf), (0.2 equiv.) and
additive (1 equiv.) was stirred in MeCN (0.5 mL, 2.0 M) at different temperature for 24 h. ®Conversion calculated
by the relative area% of 4ab in the mixture by HPLC-MS at 210 nm. ¢Isolated yield for 4ab.
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3.3. Solvent screen

Ox o)
o o Cu(OTf); (20 moi%) )\\/
J\/ TIPSCI (1 equiv.) N
+ + = H
H,N
1a 2a

solvent

60 °C,24 h

3b 4ab

Conversion®

Entry? Solvent (%)
1 MeCN 87 (65%)°
2 DCE 77
3 Toluene 80
4 THF 72
5 TFT 79
6 (1 ml\f_e?'\(l) M) 85
7 (1.5 rlr\l/llfcc:)'.\lm M) 82
8 (2 ml\f_e%'\é M) 81
9 none >99 (77%)°4

aGeneral coniditions: aldehyde 2a (1 mmol), amide 3b (1.5 equiv),
ketone 1a (3 equiv.), Cu(OTf), (0.2 equiv.) and TIPSCI (1 equiv.)
was stirred in solvent at 60 °C for 24 h. ®Conversion calculated by
the relative area% of 4ab in the mixture by HPLC-MS at 210 nm.
cIsolated yield for 4ab. 9Reaction time: 3 hours.
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4. Characterization data

N-[(2-oxocyclobutyl)-phenyl-methyl]acetamide (4aa)

Prepared according to the general procedure described in $2.1 using benzaldehyde
(2a) and acetamide (3a) as substrates, 334 mg (51%) of 4aa was isolated as a colorless
)\\ oil. Reaction time: 3 h.

= N HRMS(TOF+, m/Z): calcd. for C13H1sNO,H [M+H*]: 218.1176, found: 218.1177.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.42/8.35 (d, J = 8.7 Hz, 1H); 7.33-7.20 (m, 5H);
5.16/5.08 (t, J = 9.0 Hz, 1H); 3.81-3.75/3.71-3.64 (m, 1H); 3.01-2.91 (m, 1H); 2.88-2.79 (m, 1H); 2.05-
1.98/1.96-1.87 (m, 1H); 1.96-1.87/1.68-1.61 (m, 1H) 1.85/1.83 (s, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.2/208.0; 168.6/168.3; 141.6/141.2; 128.3/128.2
and 127.1/126.8; 127.0/126.9; 63.5/64.2; 51.7/50.8; 44.1/44.0; 22.7/22.6; 14.3/13.7.

N-[(2-oxocyclobutyl)-phenyl-methyl]prop-2-enamide (4ab)

Prepared according to the general procedure described in $2.1 using benzaldehyde
o y/ (2a) and acrylamide (3b) as substrates, 530 mg (77%) of 4ab was isolated as white
N»\/ crystals (m.p.: 83 °C, decomposed). Reaction time: 3 h.
H HRMS(TOF+, m/Z): calcd. for C14H15NO,Na [M+Na*]: 252.0995, found: 252.1000.
TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.66/8.57 (d, J = 8.8 Hz, 1H); 7.34-7.22 (m, 5H)
6.32/6.29 (dd, J = 10.2, 15.2 Hz, 1H); 6.10/6.06 (d, J = 12.8 Hz, 1H); 5.62/5.60 (d, J = 10.0 Hz, 1H);
5.25/5.17 (t, J = 8.5 Hz, 1H); 3.88-3.81 (m, 1H); 3.02-2.93 (m, 1H); 2.88-2.81 (m, 1H); 2.08-2.00/1.96-1.87
(m, 1H); 1.96-1.87/1.70-1.63 (m, 1H).

13C-NMR (126 MHz, DMSO) (both diastereomers) 5 208.1/207.8; 164.0/163.7; 141.2/141.0; 131.6/131.4;
128.3/128.2 and 127.1/126.8; 127.1/126.8; 125.8/125.5; 64.0/63.3; 51.8/50.9; 44.1/44.0; 14.3/13.8.

(E)-N-[(2-oxocyclobutyl)-phenyl-methyl]-3-phenyl-prop-2-enamide (4ac)

Prepared according to the general procedure described in $2.1 using
benzaldehyde (2a) and 3-phenyl-2-propenamid (3c) as substrates, 531 mg
Mph (58%) of 4ac was isolated as white crystals (m.p.: 155-157 °C). Reaction time:
o) N 5h.

H

HRMS(TOF+, m/Z): calcd. for CooH1gNO,H [M+H*]: 306.1488, found: 306.1491.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.69/8.62 (d, J = 8.8 Hz, 1H); 7.57-7.55 (m, 2H) 7.45-
7.24 (m, 8H) 7.43/7.41 (d, J = 15.8 Hz, 1H); 6.74/6.71 (d, J = 15.8 Hz, 1H); 5.32/5.24 (t, J = 8.3 Hz, 1H);
3.91-3.85/3.81-3.75 (m, 1H); 3.04-2.94 (m, 1H); 2.90-2.83 (m, 1H); 2.10-2.03/2.00-1.90 (m, 1H); 2.00-
1.90/1.73-1.67 (m, 1H).

13C-NMR (126 MHz, DMSO) (both diastereomers) 5 208.2/207.9; 164.3/164.1; 141.3/141.1; 139.2/139.0;
134.8/134.8; 129.5/129.5; 128.9 (2C); 128.3/128.2; 127.5/127.5; 127.1/127.1; 127.0/126.8; 122.1/121.9;
64.2/63.4; 51.9/51.0; 44.2/44.1; 14.3/13.7.
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N-[(2-oxocyclobutyl)-phenyl-methyllbenzamide (4ad)

Prepared according to the general procedure described in $2.1 using benzaldehyde
o (2a) and benzamide (3d) as substrates, 365 mg (44%) of 4ad was isolated as white
)L crystals (m.p.: 127 °C, decomposed). Reaction time: 5 h.
Ph

HRMS(TOF+, m/Z): calcd. for C1gH47NO,H [M+H*]: 280.1332, found: 280.1336.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.93/8.86 (d, J = 8.4 Hz, 1H); 7.85-7.82 (m, 2H) 7.55-
7.24 (m, 8H) 5.37 (t, J = 9.0 Hz) 5.30/5.28 (dd, J = 8.3, 10.7 Hz, 1H); 4.00-3.94/3.92-3.85 (m, 1H); 3.06-
2.90 (m, 2H); 2.16-2.08/2.01-1.88 (m, 1H); 2.01-1.88/1.73-1.66 (m, 1H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 208.4/207.8; 166.1/165.6; 141.6/141.4; 134.7/134.4;
128.3/128.3; 128.2/128.1 and 127.4/127.4; 127.2/127.1; 131.3/131.2 and 127.2/127.0; 64.0/63.0;
53.9/52.8; 44.0/44.0; 14.8/14 4.

N-[(2-oxocyclobutyl)-phenyl-methyl]propanamide (4ae)

Prepared according to the general procedure described in $2.1 using benzaldehyde
o (2a) and propanamide (3e) as substrates, 437 mg (63%) of 4ae was isolated as light
»‘Et brown crystals (m.p.: 90-92 °C). Reaction time: 3 h.

HRMS(TOF+, m/Z): calcd. for C14H7NO,H [M+H*]: 232.1332, found: 232.1333.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.32/8.27 (d, J = 9.3 Hz, 1H); 7.32-7.21 (m, 5H)
5.17/5.09 (t, J = 9.0 Hz, 1H); 3.82-3.75/3.71-3.64 (m, 1H); 3.00-2.80 (m, 2H); 2.17-2.05 (m, 2H) 2.17-
2.05/1.95-1.85 (m, 1H); 1.95-1.85/1.68-1.61 (m, 1H); 0.98/0.98 (t, J = 7.8 Hz, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) 6 208.2/208.0; 172.4/172.0; 141.6/141.3; 128.3/128.2
and 127.0/126.8; 127.0/126.8; 64.2/63.5; 51.6/50.6; 44.1/44.0; 28.5/28.4; 14.3/13.6; 10.0/9.9.

N-[(2-oxocyclobutyl)-phenyl-methyl]-2-(2-oxopyrrolidin-1-yl)acetamide (4af)

Prepared according to the general procedure described in S2.1 using

benzaldehyde (2a) and (2-oxopyrrolidin-1-yl)acetamide (3f) as substrates, 432
»\/N mg (48%) of 4af was isolated as a yellow oil. Reaction time: 3 h.

HRMS(TOF+, m/Z): calcd. for C17H20N2O3H [M+H*]: 301.1547, found: 301.1549.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.54/8.51 (d, J = 8.7 Hz, 1H); 7.33-7.22 (m, 5H)
5.09/5.16 (t, J = 8.4 Hz, 1H); 3.86/3.83 (s/d, J = 1.7 Hz, 2H); 3.86-3.79/3.77-3.71 (m, 1H); 3.36-3.29 (m,
2H); 3.02-2.81 (m, 2H); 2.22 (t, J = 8 Hz, 2H); 2.07-2.00/1.95-1.88 (m, 1H); 1.95-1.88/1.69-1.62 (m, 1H);
1.95-1.88 (m, 2H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 208.2/207.9; 174.3/174.3; 167.2/166.8; 141.2/140.8;
128.3/128.2 and 127.1/126.8; 127.2/127.0; 64.0/63.2; 51.9/50.9; 47.1/47.0; 44.8/44.9; 44.2/44.0; 30.0/30.0;
17.4/17.4; 14.4/13.7.
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N-[(2-oxocyclobutyl)-phenyl-methyl]-3-phenyl-propanamide (4ag)

Prepared according to the general procedure described in $2.1 using benzaldehyde
o Ph  (2a) and 3-phenyl-propanamide (3g) as substrates, 406 mg (44%) of 4ag was
»\) isolated as brown crystals (m.p.: 96-98 °C). Reaction time: 5 h.

” HRMS(TOF+, m/Z): calcd. for CyyH21NO,H [M+H*]: 308.1645, found: 308.1644.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.41/8.33 (d, J = 8.8 Hz, 1H); 7.35-7.13 (m, 10H)
5.18/5.12 (t, J = 8.5 Hz, 1H); 3.80-3.74/3.72-3.66 (m, 1H); 2.99-2.74 (m, 2H); 2.81 (t, J = 7.0 Hz, 2H); 2.48-
2.37 (m, 2H); 1.99-1.92/1.92-1.79 (m, 1H); 1.92-1.79/1.66-1.59 (m, 1H).

BC-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/207.9; 170.8/170.7; 141.4/141.2 and
141.2/141.0; 128.2 (2C) / 128.2 (2C), 128.2/128.1 and 127.1/126.8; 127.0/126.8 and 125.8/125.9;
64.1/63.5; 51.6/50.7; 44.2/44.0; 36.9/36.8; 31.1/31.1; 14.3/13.7.

N-[(2-oxocyclobutyl)-phenyl-methyl]cyclopropanecarboxamide (4ah)

Prepared according to the general procedure described in $2.1 using benzaldehyde
0 (2a) and cyclopropanecarboxamide (3h) as substrates, 270 mg (37%) of 4ah was
)! isolated as white amorphous solid (m.p.: 107-109 °C). Reaction time: 2 h.

HRMS(TOF+, m/Z): calcd. for C15H17NO,H [M+H*]: 244.1332, found: 244.1340.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.62/8.56 (d, J = 8.7 Hz, 1H); 7.36-7.18 (m, 10H)
5.18/5.10 (t, J = 8.4 Hz, 1H); 3.84-3.76/3.76-3.66 (m, 1H); 3.04-2.76 (m, 2H); 2.10-1.97/1.97-1.84 (m, 1H);
1.97-1.84/1.70-1.57 (m, 1H); 1.97-1.84/1.70-1.57 (m, 1H); 0.73-0.53 (m, 4H).

3C-NMR (126 MHz, DMSO) (both diastereomers) 6 208.1/208.0; 172.1/171.8; 141.6/141.3; 128.3/128.2
and 127.1/126.8; 127.0/126.9; 64.3/63.6; 51.8/50.9; 44.1/44.0; 14.3/13.7; 13.5/13.4; 6.5/6.4 and 6.3/6.3.

N-[(2-oxocyclobutyl)-phenyl-methyl]cyclobutanecarboxamide (4ai)

Prepared according to the general procedure described in $2.1 using
benzaldehyde (2a) and cyclobutanecarboxamide (3i) as substrates, 363 mg (47%)
)\\O of 4ai was isolated as white crystals (m.p.: 82-84 °C). Reaction time: 2 h.

HRMS(TOF+, m/Z): calcd. for C1¢H1gNO2H [M+H*]: 258.1488, found: 258.1488.

TH-NMR (500 MHz, DMSO) (both diastereomers) 6 8.18/8.12 (d, J = 8.7 Hz, 1H); 7.34-7.19 (m, 5H)
5.16/5.08 (t, J = 8.5 Hz, 1H); 3.82-3.75/3.71-3.65 (m, 1H); 3.11-2.99 (m, 1H); 2.99-2.78 (m, 2H); 2.20-1.58
(m, 8H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.1/208.0; 173.4/173.0; 141.6/141.3; 128.2/128.1
and 127.0/126.8; 127.0/126.8; 64.2/63.5; 51.7/50.6; 44.1/44.0; 38.5/38.5; 24.8/24.6; 24.4/24.3; 17.8/17.8
and 14.4/13.7.

S11



N-[(2-oxocyclobutyl)-phenyl-methyl]-2-phenyl-acetamide (4aj)

Prepared according to the general procedure described in S2.1 using
benzaldehyde (2a) and 2-phenylacetamide (3j) as substrates, 466 mg (53%) of
)\\/Ph 4aj was isolated as a yellow oil. Reaction time: 5 h.

|-| HRMS(TOF+, m/Z): calcd. for C1gH1gNO,H [M+H*]: 294.1488, found: 258.1496.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.67/8.59 (d, J = 8.7 Hz, 1H); 7.40-7.15 (m, 10H)
5.15/5.09 (t, J = 8.8 Hz, 1H); 3.85-3.77/3.77-3.69 (m, 1H); 3.51-3.41 (m, 2H); 3.00-2.90 (m, 1H); 2.86-2.76
(m, 2H); 2.06-1.96/1.94-1.82 (m, 1H); 1.94-1.82/1.66-1.59 (m, 1H).

BC-NMR (126 MHz, DMSO) (both diastereomers) & 208.2/207.8; 169.5/169.3; 141.3/141.1 and
136.4/136.4; 129.0/128.9, 128.2/128.1, 128.2/128.1 and 127.0/126.8; 127.0/126.9 and 126.3/126.2;
64.2/63.5; 51.8/50.9; 44.1/44.0; 42.2/42.2; 14.3/13.7.

N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyllacetamide (4ba)

Cl
Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and acetamide (3a) as substrates, 399 mg (53%) of 4ba was

isolated as a colorless oil. Reaction time: 3 h.

o )\\ HRMS(TOF+, m/Z): calcd. for C13H14CINO,H [M+H*]: 252.0786, found: 252.0782.
H

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.44/8.38 (d, J = 8.8 Hz, 1H); 7.41-7.28 (m, 4H);
5.13/5.07 (t, J = 9.0 Hz, 1H); 3.80-3.71/3.71-3.63 (m, 1H); 3.02-2.91 (m, 1H); 2.91-2.79 (m, 1H); 2.09-
1.95/1.93-1.85 (m, 1H); 1.93-1.85/1.69-1.59 (m, 1H) 1.85/1.83 (s, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.1/207.7; 168.7/168.4; 140.7/140.3; 131.6/131.5;
128.9/128.7 and 128.2/128.1; 63.9/63.2; 51.1/50.5; 44.1/44.0; 22.6/22.6; 14.2/13.8.

N-[(4-chIorophenyl)-(2-oxocyclobutyl)methyl]prop-2-enamide (4bb)

Prepared according to the general procedure described in S2.1 using 4-
Chlorobenzaldehyde (2b) and acrylamide (3b) as substrates, 410 mg (52%) of 4bb
was isolated as white crystals (m.p.: 110 °C, decomposed). Reaction time: 3 h.

(o) )\\/ HRMS(TOF+, m/Z): calcd. for C14H4CINO,H [M+H*]: 264.0786, found: 264.0782.

TH-NMR (500 MHz, DMSO), (both diastereomers): & 8.69/8.60 (d, J = 8.5 Hz, 1H); 7.42-7.29 (m, 4H);
6.30/6.28 (dd, J = 10.2, 17.0 Hz, 1H); 6.09/6.06 (dd, J = 2.1, 17.1 Hz, 1H); 5.62/5.60 (dd, J = 2.1, 8.7 Hz,
1H); 5.23/5.17 (t, J= 8.9 Hz, 1H); 3.87-3.78/3.78-3.69 (m, 1H); 3.06-2.94/3.06-2.92 (m, 1H); 2.93-2.83/2.92-
2.80 (m, 1H); 2.10-2.00/1.96-1.86 (m, 1H); 1.96-1.84/1.71-1.61 (m, 1H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 207.9/207.6; 164.0/163.8; 140.3/140.1; 131.7/131.6;
131.5/131.3; 129.0/128.9 and 128.3/128.2; 126.0/125.7; 63.7/63.0; 51.2/50.6; 44.1/44.1; 14.2/14.0.
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(E)-N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]-3-phenyl-prop-2-enamide (4bc)

Cl Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and cynnamamide (3c) as substrates, 661 mg (65%)

o of 4bc was isolated as white crystals (m.p.: 135-137 °C). Reaction time: 6 h.

M\Ph HRMS(TOF+, m/Z): calcd. for CyH1gCINO,H [M+H*]: 340.1099, found:
0 N 340.1114.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.72/8.65 (d, J = 8.9 Hz, 1H); 7.57 (d, J = 7.1 Hz, 1H)
7.45-7.33 (m, 8H) 7.42 (d, J = 13.2 Hz, 1H); 6.71/6.70 (d, J = 15.8 Hz, 1H); 5.29/5.23 (t, J = 8.8 Hz, 1H);
3.90-3.82/3.81-3.73 (m, 1H); 3.06-2.95 (m, 1H); 2.94-2.82 (m, 1H); 2.12-2.02/1.99-1.89 (m, 1H); 1.99-
1.89/1.72-1.65 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 207.7/207.7; 164.4/164.2; 140.4/140.2; 139.4/139.2;
134.8/134.8; 131.7/131.6; 129.6/129.5; 129.0/129.0; 129.0/128.8; 128.3/128.2; 127.6/127.5; 121.9/121.7;
63.9/63.1; 51.3/51.7; 44.2/44.1; 14.2/13.9.

N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyllbenzamide (4bd)

Cl Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and benzamide (3d) as substrates, 310 mg (33%) of 4bd
was isolated as white crystals (m.p.: 140 °C, decomposed). Reaction time: 3 h.

)\\Ph HRMS(TOF+, m/Z): calcd. for C1gH1sCINO,H [M+H*]: 314.0950, found: 314.0950.
H

o)

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.95/8.88 (d, J = 8.6 Hz, 1H); 7.85-7.80 (m, 2H); 7.57-
7.51 (m, 1H), 7.50-7.36 (m, 6H) 5.34/5.29 (t/dd, J=9.2 Hz / 8.3, 10.6 Hz, 1H); 3.98-3.91/3.91-3.83 (m, 1H);
3.08-2.89 (m, 2H); 2.17-2.08/1.99-1.86 (m, 1H); 1.99-1.86/1.74-1.64 (m, 1H).

13C-NMR (126 MHz, DMSO) (both diastereomers) 5 208.1/207.6; 166.1/165.7; 140.7/140.5; 134.5/134.2;
131.7/131.6; 131.3/131.2; 129.1/129.0; 128.3/128.3 and 128.2/128.1; 127.4/127.4; 63.7/62.7; 52.1/51.6;
44.1/44.0; 14.6/14.6.

N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]propanamide (4be)

ci Prepared according to the general procedure described in $2.1 using 4-

Chlorobenzaldehyde (2b) and propanamide (3e) as substrates, 374 mg (47%) of 4be
was isolated as yellow crystals (m.p.: 103-105 °C). Reaction time: 5 h.
»‘Et HRMS(TOF+, m/Z): calcd. for C14H16CINO,H [M+H"]: 266.0942, found: 266.0939.

H

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.36/8.30 (d, J = 8.8 Hz, 1H); 7.40-7.28 (m, 4H)
5.14/5.08 (t, J = 9.0 Hz, 1H); 3.82-3.72/3.71-3.63 (m, 1H); 3.02-2.79 (m, 2H); 2.19-2.05 (m, 2H) 2.05-
1.98/1.94-1.83 (m, 1H); 1.94-1.83/1.69-1.60 (m, 1H); 0.97 (t, J = 7.6 Hz, 3H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 208.0/207.7; 172.5/172.2; 140.7/140.4; 131.6/131.4;
128.9/128.7 and 128.2/128.1; 64.0/63.2; 51.1/50.3; 44.1/44.0; 28.4/28.4; 14.2/13.8; 10.0/9.9.

513



N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]-2-(2-oxopyrrolidin-1-yl)acetamide
(4bf)

cl Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and (2-oxopyrrolidin-1-yl)acetamide (3f) as
Oﬂ substrates, 481 mg (48%) of 4bf was isolated as brown crystals (m.p.: 115 °C,
o
)\\/N
0 N HRMS(TOF+, m/Z): calcd. for C47H4gCIN,OsH [M+H*]: 335.1157, found:
H 335.1155.

decomposed). Reaction time: 3 h.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.56/8.52 (d, J = 8.7 Hz, 1H); 7.42-7.29 (m, 4H);
5.13/5.08 (t, J = 8.9 Hz, 1H); 3.85/3.83 (d, J = 4.9 Hz, 2H); 3.90-3.79/3.77-3.69 (m, 1H); 3.36-3.28 (m, 2H);

3.04-2.81 (m, 2H); 2.21 (t, J = 8.2 Hz, 2H); 2.07-2.00/1.96-1.82 (m, 1H); 1.96-1.82/1.70-1.60 (m, 1H); 1.96-
1.82 (m, 2H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.0/207.6; 174.4/174.3; 167.2/166.8; 140.3/140.0;
131.8/131.6; 128.9/128.8 and 128.3/128.2; 63.7/62.9; 51.3/50.6; 47.1/47.0; 44.9/44.8; 44.2/44.0; 30.0/29.9;
17.4/17.4; 14.3/13.9.

N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]-3-phenyl-propanamide (4bg)

cl Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and 3-phenyl-propanamide (3g) as substrates, 358 mg
(35%) of 4bg was isolated as brown crystals (m.p.: 96 °C, decomposed). Reaction

()J)\) time: 3 h.
o N HRMS(TOF+, m/Z): calcd. for CyoH20CINO,H [M+H*]: 342.1255, found: 342.1248.
H

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.43/8.35 (d, J = 8.8 Hz, 1H); 7.39-7.13 (m, 9H)
5.13/5.10 (t, J = 8.6 Hz, 1H); 3.78-3.64 (m, 1H); 3.00-2.73 (m, 2H); 2.80 (t, J = 7.5 Hz, 2H); 2.48-2.36 (m,
2H); 2.01-1.92/1.92-1.84 (m, 1H); 1.84-1.73/1.67-1.55 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.1/207.7; 170.9/170.8; 141.2/141.1 and
140.6/140.2; 131.5/131.4; 128.9/128.7, 128.2 (3C) / 128.2, 128.2/128.0; 125.9/125.8; 63.8/63.1; 51.0/50.4;
44 .2/44.0; 36.8/36.8; 31.0/31.0; 14.1/13.9.
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N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]cyclopropanecarboxamide (4bh)

Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and cyclopropanecarboxamide (3h) as substrates, 457
mg (55%) of 4bh was isolated as brown crystals (m.p.: 128-130 °C). Reaction time:
2h.

0 »\ﬂ HRMS(TOF+, m/Z): calcd. for C15H1sCINO,H [M+H*]: 278.0942, found: 278.0939.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.65/8.58 (d, J = 8.8 Hz, 1H); 7.42-7.28 (m, 4H)
5.15/5.09 (t, J = 8.9 Hz, 1H); 3.81-3.74/3.74-3.67 (m, 1H); 3.04-2.92/2.92-2.78 (m, 2H); 2.10-2.00/1.96-
1.84 (m, 1H); 1.96-1.84/1.68-1.56 (m, 1H); 1.96-1.84/1.68-1.56 (m, 1H); 0.73-0.54 (m, 4H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 208.0/207.7; 172.2/171.9; 140.7/140.4; 131.6/131.5;
128.9/128.7 and 128.2/128.1; 63.9/63.2; 51.2/50.6; 44.1/44.1; 14.2/13.9; 13.5/13.5; 6.5/6.5 and 6.4/6.4.

N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]cyclobutanecarboxamide (4bi)

Prepared according to the general procedure described in $2.1 using 4-
Chlorobenzaldehyde (2b) and cyclobutanecarboxamide (3i) as substrates, 332
mg (38%) of 4bi was isolated as yellow crystals (m.p.: 118 °C, decomposed).
Reaction time: 3 h.

o »\O HRMS(TOF+, m/Z): calcd. for C1gH1sCINO,H [M+H*]: 292.1099, found: 292.1103.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.20/8.15 (d, J = 8.8 Hz, 1H); 7.41-7.27 (m, 4H)
5.13/5.07 (t, J = 9.0 Hz, 1H); 3.80-3.72/3.71-3.63 (m, 1H); 3.09-3.00 (m, 1H); 3.00-2.91/2.90-2.80 (m, 2H);
2.18-1.58 (m, 8H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.0/207.7; 173.4/173.1; 140.7/140.5; 131.6/131.4;
128.9/128.7 and 128.2/128.1; 63.9/63.1; 51.1/50.3; 44.1/44.0; 38.5/38.5; 24.7/24.6; 24.4/24.3; 17.8/17.8
and 14.3/13.9.

N-[(4-chlorophenyl)-(2-oxocyclobutyl)methyl]-2-phenyl-acetamide (4bj)

cl Prepared according to the general procedure described in S2.1 using 4-
Chlorobenzaldehyde (2b) and 2-phenyl-acetamide (3j) as substrates, 491 mg
(50%) of 4bj was isolated as yellow crystals (m.p.: 144 °C, decomposed). Reaction
time: 4 h.

Ph
(0] N»\/ HRMS(TOF+, m/Z): calcd. for C19H1sCINO,H [M+H"*]: 328.1098, found: 328.1103.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.71/8.62 (d, J = 8.8 Hz, 1H); 7.43-7.16 (m, 9H);
5.13/5.08 (t, J = 8.7 Hz, 1H); 3.83-3.68 (m, 1H); 3.52-3.40 (m, 2H); 3.02-2.91/2.89-2.75 (m, 2H); 2.09-
1.97/1.95-1.82 (m, 1H); 1.95-1.82/1.69-1.59 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.1/207.6; 169.6/169.5; 140.5/140.2 and
136.3/136.3; 131.6/131.5; 129.0/128.9, 128.9/128.8, 128.2/128.2 and 128.1 (2C); 126.3/126.3; 63.9/63.2;
51.2/50.6; 44.2/44.1; 42.2/42.2; 14.1/13.9.
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N-[(2-oxocyclobutyl)-(p-tolyl)methyl]acetamide (4ca)

Prepared according to the general procedure described in $2.1 using 4-
Methylbenzaldehyde (2¢) and acetamide (3a) as substrates, 208 mg (30%) of 4ca was
isolated as yellow oil. Reaction time: 3 h.

o )\\ HRMS(TOF+, m/Z): calcd. for C14H7NO,H [M+H"*]: 232.1332, found: 232.1330.
H

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.36/8.30 (d, J = 9.1 Hz, 1H); 7.25-7.08 (m, 4H);
5.11/5.03 (t, J = 9.0 Hz, 1H); 3.79-3.70/3.68-3.60 ( m, 1H); 3.00-2.89/2.87-2.79 (m, 2H); 2.26 (s, 3H); 2.05-
1.96/1.95-1.87 (m, 1H); 1.95-1.87/1.67-1.57 (m, 1H); 1.84/1.81 (s, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/208.1; 168.5/168.2; 138.5/138.2; 136.1/135.9;
128.8/128.7 and 127.0/126.7; 64.3/63.6; 51.4/50.5; 44.1/44.0; 22.6/22.6; 20.6/20.6; 14.3/13.6.

N-[(2-oxocyclobutyl)-(p-tolyl)methyl]prop-2-enamide (4cb)

Prepared according to the general procedure described in S$2.1 using 4-
Methylbenzaldehyde (2¢) and acrylamide (3b) as substrates, 328 mg (45%) of 4cb
was isolated as yellow oil. Reaction time: 3 h.

(0]
g
(0} N»\/ HRMS(TOF+, m/Z): calcd. for C15H7NO,H [M+H*]: 244.1332, found: 244.1332.
H

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.60/8.52 (d, J = 9.0 Hz, 1H); 7.25-7.08 (m, 5H)
6.30/6.28 (t, J = 17.0 Hz, 1H); 6.09/6.06 (dd, J = 2.2, 13.5 Hz, 1H); 5.60/5.59 (t, J = 10.1 Hz, 1H); 5.21/5.12
(t, J = 9.1 Hz, 1H); 3.86-3.76/3.76-3.66 (m, 1H); 3.03-2.91/2.88-2.78 (m, 2H); 2.27 (s, 3H); 2.08-1.98/1.95-
1.84 (m, 1H); 1.95-1.84/1.69-1.59 (m, 1H).

13C-NMR (126 MHz, DMSO) (both diastereomers) 5 208.2/207.9; 163.9/163.6; 138.2/138.0; 136.3/136.1;
131.7/131.5; 128.9/128.8 and 127.0/126.8; 125.8/125.5; 64.1/63.4; 51.6/50.7; 44.1/44.1; 20.6/20.6;
14.4/13.8.

(E)-N-[(2-oxocyclobutyl)-(p-tolyl)methyl]-3-phenyl-prop-2-enamide (4cc)

Prepared according to the general procedure described in S2.1 using 4-
Methylbenzaldehyde (2¢) and cynnamamide (3c¢) as substrates, 565 mg (59%)

o of 4cc was isolated as white crystals (m.p.: 51 °C, decomposed). Reaction time:
1h.

Y4
o )\\/\Ph

” HRMS(TOF+, m/Z): calcd. for C,1H21NO,H [M+H*]: 320.1645, found: 320.1647.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.64/8.57 (d, J = 9.0 Hz, 1H); 7.57-7.55 (m, 2H) 7.45-
7.34 (m, 4H); 7.24/7.23 (d, J = 18.9 Hz, 2H); 7.14/7.13 (d, J = 7.8 Hz, 2H); 6.74/6.70 (d, J = 16.0 Hz, 1H);
5.28/5.20 (t, J = 9.0 Hz, 1H); 3.90-3.81/3.80-3.71 (m, 1H); 3.04-2.92 (m, 1H); 2.90-2.81 (m, 1H); 2.27 (s,
3H); 2.10-2.01/1.99-1.88 (m, 1H); 1.99-1.88/1.73-1.62 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/208.0; 164.3/164.0; 141.3/141.1; 139.2/138.9;
138.3/138.1 and 134.9/134.8; 136.2/136.1; 129.5/129.4; 128.9 (2C); 128.9/128.8; 127.5/127.5;
127.0/126.8; 122.1/122.0; 64.3/63.5; 51.6/50.8; 44.1/44.1; 20.7/20.6; 14.3/13.7.
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N-[(2-oxocyclobutyl)-(p-tolyl)methyl]benzamide (4cd)

Prepared according to the general procedure described in $2.1 using 4-
Methylbenzaldehyde (2¢) and benzamide (3d) as substrates, 326 mg (37%) of 4cd
was isolated as white crystals (m.p.: 42 °C, decomposed). Reaction time: 3 h.

lo) »\Ph HRMS(TOF+, m/Z): calcd. for C1gH1gNO2H [M+H*]: 294.1488, found: 294.1482.
H

H-NMR (500 MHz, DMSO) (both diastereomers) & 8.88/8.80 (d, J = 8.8 Hz, 1H); 7.85-7.79 (m, 2H) 7.56-
7.50 (m, 1H); 7.49-7.43 (m, 2H); 7.30/7.29 (d, J = 19.1 Hz, 1H); 7.13 (t, J = 8.1 Hz, 2H); 5.33 (t, J = 8.6 Hz,
1H); 5.24 (dd, J = 8.4 Hz, 10.6 Hz, 1H); 3.98-3.91/3.90-3.83 (m, 1H); 3.07-2.87 (m, 2H): 2.27 (s, 3H); 2.16-
2.05/2.00-1.86 (m, 1H); 2.00-1.86/1.72-1.62 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.5/207.9; 166.0/165.5; 138.7/138.4; 136.2/136.0;
134.7/134.5; 131.3/131.1; 128.9/128.7; 128.2/128.2 and 127.4/127.4; 127.2/127.0; 64.1/63.1; 52.5/51.7;
44.0/44.0; 20.7/20.7; 14.8/14 4.

N-[(2-oxocyclobutyl)-(p-tolyl)methyl]propanamide (4ce)

Prepared according to the general procedure described in $2.1 using 4-
Methylbenzaldehyde (2¢) and propanamide (3e) as substrates, 272 mg (37%) of 4ce
was isolated as white crystals (m.p.: 117-119 °C). Reaction time: 3 h.

o »‘Et HRMS(TOF+, m/Z): calcd. for C15H1gNO;H [M+H*]: 246.1488, found: 246.1495.
H

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.27/8.22 (d, J = 9.1 Hz, 1H); 7.22-7.08 (m, 4H)
5.12/5.04 (t, J = 9.0 Hz, 1H); 3.80-3.71/3.70-3.61 (m, 1H); 3.00-2.89/2.88-2.78 (m, 2H); 2.26 (s, 3H); 2.17-
1.95 (m, 2H); 2.17-1.95/1.95-1.84 (m, 1H); 1.95-1.84/1.67-1.57 (m, 1H); 0.97 (t, J = 7.6 Hz, 3H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/208.1; 172.3/172.0; 138.6/138.3; 136.1/135.9;
128.8/128.7 and 127.0/126.7; 64.3/63.7; 51.4/50.4; 44.1/44.0; 28.5/28.4; 20.6/20.6; 14.3/13.6; 10.1/9.9.

N-[(2-oxocyclobutyl)-(p-tolyl)methyl]-2-(2-oxopyrrolidin-1-yl)acetamide (4cf)

Prepared according to the general procedure described in S$2.1 using 4-
Methylbenzaldehyde (2c) and (2-oxopyrrolidin-1-yl)acetamide (3f) as substrates,
ﬁ 415 mg (44%) of 4cf was isolated as colorless oil. Reaction time: 5 h.

HRMS(TOF+, m/Z): calcd. for C4gH2oN,O3H [M+H*]: 315.1703, found: 315.1698.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.48/8.43 (d, J = 8.8 Hz, 1H); 7.23-7.08 (m, 4H);
5.11/5.04 (t, J = 9.0 Hz, 1H); 3.86/3.83 (s/d, J = 1.7 Hz, 2H); 3.87-3.76/3.76-3.66 (m, 1H); 3.36-3.29 (m,
2H): 3.04-2.78 (m, 2H); 2.27 (s, 3H); 2.21 (t, J = 8.3 Hz, 2H); 2.09-1.97/1.97-1.84 (m, 1H); 1.97-1.84/1.69-
1.57 (m, 1H); 1.97-1.84 (m, 2H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/208.0; 174.3/174.3; 167.0/166.7; 138.1/137.8;
136.3/136.1; 128.9/128.8 and 127.0/126.8; 64.1/63.3; 51.6/50.7; 47.1/47.0; 44.9/44.8; 44.1/44.0; 30.0/30.0;
20.7/20.6; 17.4/17.3; 14.4/13.7.
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N-[(2-oxocyclobutyl)-(p-tolyl)methyl]-3-phenyl-propanamide (4cg)

Prepared according to the general procedure described in S2.1 using 4-
Methylbenzaldehyde (2c¢) and 3-phenyl-propanamide (3g) as substrates, 578 mg
Ph (60%) of 4cg was isolated as yellow crystals (m.p.: 90 °C, decomposed). Reaction

9 time: 3 h.

° u HRMS(TOF+, m/Z): calcd. for C1H23sNO,H [M+H*]: 322.1801, found: 322.17809.

TH-NMR (500 MHz, DMSO) (both diastereomers) o 8.35/8.28 (d, J = 9.0 Hz, 1H); 7.28-7.05 (m, 9H)
5.12/5.07 (t, J = 8.7 Hz, 1H); 3.77-3.70/3.70-3.62 (m, 1H); 2.98-2.72 (m, 2H); 2.80 (t, J = 7.8 Hz, 2H); 2.48-
2.33 (m, 2H); 2.27 (s, 3H); 1.99-1.76 (m, 1H); 1.99-1.76/1.65-1.57 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/208.0; 170.7/170.6; 141.3/141.2 and
138.4/138.0; 136.0/135.9; 128.7/128.7, 128.2 (3C) / 128.2 and 127.0/126.7; 125.8/125.8; 64.2/63.6;
51.3/50.4; 44.1/44.0; 36.9/36.8; 31.1/31.1; 20.6/20.6; 14.2/13.7.

N-[(2-oxocyclobutyl)-(p-tolyl)methyl]cyclopropanecarboxamide (4ch)

Prepared according to the general procedure described in S$2.1 using 4-
Methylbenzaldehyde (2¢) and cyclopropanecarboxamide (3h) as substrates, 486
mg (63%) of 4ch was isolated as white crystals (m.p.: 133-135 °C). Reaction time:

o 2h
0 H :/ HRMS(TOF+, m/Z): calcd. for C1H1gNO,H [M+H"*]: 258.1488, found: 258.1479.

1H-NMR (500 MHz, DMSO) (both diastereomers) 5 8.57/8.50 (d, J = 9.0 Hz, 1H); 7.19/7.18 (d, J = 16.5 Hz,
2H): 7.12/7.11 (d, J = 8.0 Hz, 2H) 5.13/5.05 (t, J = 9.0 Hz, 1H); 3.81-3.73/3.72-3.63 (m, 1H); 3.01-2.76 (m,
2H): 2.27 (s, 3H); 2.08-1.99/1.96-1.83 (m, 1H); 1.96-1.83/1.67-1.57 (m, 1H); 1.96-1.83/1.67-1.57 (m, 1H);
0.70-0.54 (m, 4H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.2/208.0; 172.0/171.7; 138.6/138.3; 136.1/135.9;
128.8/128.7 and 127.0/126.7; 64.4/63.7; 51.6/50.7; 44.1/44.0; 20.6/20.6; 14.3/13.7; 13.6/13.4; 6.4/6.4 and
6.3/6.3.

N-[(2-oxocyclobutyl)-(p-tolyl)methyl]cyclobutanecarboxamide (4ci)

Prepared according to the general procedure described in $2.1 using 4-
Methylbenzaldehyde (2¢) and cyclobutanecarboxamide (3i) as substrates, 407 mg
(50%) of 4ci was isolated as a yellow oil. Reaction time: 4 h.

»\O HRMS(TOF+, m/Z): calcd. for C17H21NO,H [M+H*]: 272.1645, found 272.1636.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.11/8.07 (d, J = 9.1 Hz, 1H); 7.20-7.08 (m, 5H)
5.11/5.03 (t, J = 9.1 Hz, 1H); 3.79-3.71/3.68-3.60 (m, 1H); 3.11-2.98 (m, 1H); 2.99-2.78 (m, 2H); 2.26 (s,
3H); 2.18-1.54 (m, 8H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.2/208.0; 173.3/172.9; 138.6/138.3; 136.1/135.9;
128.8/128.7 and 126.9/126.7; 64.3/63.6; 51.4/50.4; 44.0/44.0; 38.5/38.5; 24.7/24.6; 24.4/24.3; 17.8/17.6
and 14.4/13.7; 20.6/20.6.
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N-[(2-oxocyclobutyl)-(p-tolyl)methyl]-2-phenyl-acetamide (4cj)

Prepared according to the general procedure described in S2.1 using 4-
Methylbenzaldehyde (2c) and 2-phenyl-acetamide (3j) as substrates, 516 mg
(56%) of 4c¢j was isolated as white crystals (m.p.: 132 °C, decomposed). Reaction

(o)
)\\/Ph time: 4 h.
(0}

N
H HRMS(TOF+, m/Z): calcd. for CyoH21NO,H [M+H*]: 308.1645, found 308.1638.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.62/8.54 (d, J = 9.0 Hz, 1H); 7.32-7.06 (m, 9H);
5.11/5.04 (t, J = 8.8 Hz, 1H); 3.81-3.74/3.74-3.66 (m, 1H); 3.51-3.39 (m, 2H); 3.02-2.90/2.85-2.73 (m, 2H);
2.26 (s, 3H); 2.05-1.95/1.94-1.82 (m, 1H); 1.94-1.82/1.65-1.57 (m, 1H).

BC-NMR (126 MHz, DMSO) (both diastereomers) & 208.3/207.9; 169.5/169.2; 138.3/138.1 and
136.4/136.4; 136.1/136.0; 129.0/128.9, 128.8/128.7, 128.1/128.1 and 126.9/126.8; 126.3/126.2; 64.3/63.6;
51.5/50.7; 44.1/44.0; 42.2/42.2; 20.6/20.6; 14.2/13.7.

(E)-N-(1-(2-oxocyclobutyl)-3-phenylallyl)acetamide (4da)

Prepared according to the general procedure described in $2.1, 168 mg (23%) of 4da
o was isolated as brown crystals. Reaction time: 16 h.
o = )\\ HRMS(TOF+, m/Z): calcd. for C15sH17NO,H [M+H*]: 244.1332, found: 244.1334.
N
H

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.11/8.09 (d, J = 9.2 Hz, 1H); 7.44-7.20 (m, 5H);
6.50/6.46 (d, J = 16.7 Hz, 1H); 6.22/6.19 (dd, J = 5.6, 16.0 Hz, 1H); 4.69/4.75 (dd, J = 7.5, 14.0 Hz, 1H);
3.65-3.46 (m, 1H); 3.09-2.78 (m, 2H); 2.11-1.72 (m, 2H); 1.88/1.86 (s, 3H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 209.2/209.1; 169.2/169.1; 136.9/136.8; 130.6/129.7;
129.1/128.2; 128.1/128.0; 129.1 (2C) and 126.7 (2C); 63.8/63.5; 50.4/49.8; 45.1/44.7; 23.2/23.1,14.1/14 1.

N-((2-oxocyclobutyl)(thiophen-3-yl)methyl)acetamide (4ea)

ST Prepared according to the general procedure described in $2.1, 298 mg (44%) of 4ea
< ())\\ was isolated as colorless crystals. Reaction time: 16 h.
0 H HRMS(TOF+, m/Z): calcd. for C11H13NO,SNa [M+Na*]: 246.0559, found: 246.0553.

TH-NMR (500 MHz, DMSO) (both diastereomers) & 8.31/8.29 (d, J = 9.2 Hz, 1H); 7.51-7.02 (m, 3H);
5.26/5.22 (dd, J = 7.8, 8.8 Hz, 1H); 3.85-3.58 (m, 1H); 3.07-2.76 (m, 2H); 2.08-1.64 (m, 2H); 1.85/1.83 (s,
3H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 208.7/208.6; 169.0/168.9; 142.8/142.3; 127.5/127.5,
126.7/126.6 and 122.2/121.9; 64.4/64.0; 48.1/47.1; 44.8/44.5; 23.1/23.0, 14.8/13.9.

N-((4-methoxyphenyl)(2-oxocyclobutyl)methyl)acetamide (4fa)

=0
Prepared according to the general procedure described in $2.1, 274 mg (37%) of 4fa
o was isolated as brown crystals. Reaction time: 16 h.
0 N
H
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HRMS(TOF+, m/Z): calcd. for C14H7NO3H [M+H*]: 248.1281, found: 248.1283.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.34/8.29 (d, J = 8.8 Hz, 1H); 7.27-7.18 and 6.91-6.84
(m, 4H); 5.11/5.03 (t, J = 9.0 Hz, 1H); 3.73/3.73 (s, 3H), 3.70-3.60 (m, 1H); 3.04-2.78 (m, 2H); 2.11-1.56
(m, 2H); 1.82/1.84 (s, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.9/208.9; 168.7/168.7; 158.7/158.7; 133.7/133.7;
128.7/128.4 and 114.1/114.0; 64.9/64.2; 55.5/55.5; 51.6/50.8; 44.5/44.5; 23.1/23.1; 14.8/14.2.

N-((2-oxocyclobutyl)(thiazol-5-yl)methyl)acetamide (4ga)

F5;C
Prepared according to the general procedure described in S2.1 under inert
o atmosphere, 522 mg (61%) of 4ga was isolated as brown crystals. Reaction time: 16
)\\ h.
C H HRMS(TOF+, m/Z): calcd. for C14H14F3NO,H [M+H"*]: 286.0977, found: 286.0981.

1H-NMR (500 MHz, DMSO) (both diastereomers) 5 8.48/8.42 (d, J = 8.4 Hz, 1H): 7.69 (t, J = 7.4 Hz, 2H);
7.55/7.51 (d, J = 8.0 Hz, 2H): 5.21/5.16 (t, J = 8.5 Hz, 1H), 3.84-3.77/3.76-3.70 (m, 1H); 3.05-2.94 (m, 1H);
2.94-2.78 (m, 1H), 2.05 + 1.67 (qd, J = 10.4, 5.4 Hz + tt, J = 10.5, 7.3 Hz, 1H); 1.93 (td, J = 11.6, 10.5, 6.2
Hz, 1H); 1.86/1.85 (s, 3H).

13C-NMR (126 MHz, DMSO) (both diastereomers) & 207.7/207.4; 168.8/168.6; 146.4/146.0; 127.8/127.6;
125.1/125.1 and 125.0/125.0; 63.6/62.9; 51.4/50.9; 44.2/44.0; 22.5/22.5; 14.1/13.8.

N-((2-oxocyclobutyl)(thiazol-5-yl)methyl)acetamide (4ha)

Fg Prepared according to the general procedure described in $2.1, 229 mg (34%) of 4ha
S 0 was isolated as colorless solid. Reaction time: 16 h.
0 H HRMS(TOF+, m/Z): calcd. for C1gH12No,O,SH [M+H*]: 225.0692, found: 225.0694.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.99/8.98 (d, J = 4.0 Hz, 1H); 8.54/8.50 (d, J = 8.8 Hz,
1H); 7.78/7.76 (s, 1H); 5.47/5.44 (t, J = 7.4 Hz, 1H); 3.94-3.74 (m, 1H); 3.12-2.82 (m, 2H); 2.21-1.68 (m,
2H); 1.85/1.84 (s, 3H).

13C-NMR (126 MHz, DMSO) (both diastereomers) 5 207.8/207.6; 169.2/169.1; 154.2/154.0; 141.1/140.9;
140.2/139.8; 64.0/63.4; 45.8/44.9; 44.9/44.6; 23.0/22.9; 15.1/14.3.
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N-(benzo[b]thiophen-2-yl(2-oxocyclobutyl)methyl)acetamide (4ia)

Prepared according to the general procedure described in $2.1, 475 mg (58%) of 4ia

i) o was isolated as beige powder. Reaction time: 3 h.

HRMS(TOF+, m/Z): calcd. for C15H1sNO,S H [M+H*]: 274.0896, found: 274.0901.
N
H

TH-NMR (500 MHz, DMSO) (both diastereomers) d 8.54/8.50 (d, J = 8.5 Hz, 1H); 7.89 (d, J = 7.8 Hz, 1H);
7.78 (dd, J = 7.9 Hz, 3.2 Hz, 1H); 7.41-7.26 (m, 3H); 5.50/5.43 (t, J = 8.2 Hz, 1H); 4.04-3.95/3.90-3.75 (m,
1H); 3.12-2.99/2.98-2.85 (m, 2H); 2.14 (dtd, J = 25.5, 10.5, 5.5 Hz, 1H); 2,01/1.82 (ddd, J = 18.0, 10.5, 7.6
Hz, 1H); 1.89/1.88 (s, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) 207.3/207.1; 168.8/168.6; 146,1/145.7; 139.2/139.2;
138.5/138.5; 124.3/124.3, 124.1/124.1, 123.3/123.3 and 122.3/122.3; 121.0/120.9; 63.4/62.9; 48.1/46.9;
44.5/44 .2; 22.4/22.4; 14.7/13.6.

3-chloro-N-[(2-oxocyclobutyl)-phenyl-methyl]propanamide (5)

Prepared according to the general procedure described in S2.2, 588.5 mg (74%)

o of 5 was isolated as brown crystals. Reaction time: 16 h.

) HRMS(TOF+, m/Z): calcd. for CisHiCINOH [M+H*]: 266.0942, found:
0 N 266.0947.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.57/8.52 (d, J = 9.0 Hz, 1H); 7.37-7.21 (m, 5H);
5.21/5.14 (t, J = 8.7 Hz, 1H); 3.85-3.68 (m, 1H); 3.77 (m, 2H); 3.02-2.77 (m, 2H); 2.68-2.56 (m, 2H); 2.09-
1.98/1.98-1.87 (m, 1H); 1.98-1.87/1.76-1.67 (m, 1H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 208.2/207.8; 168.4/168.2; 141.9/141.2; 131.6/131.4;
128.2/128.2 and 127.1/126.8; 127.1/126.9; 64.1/63.5; 51.7/50.9; 44.2/44.0; 41.1/41.0; 38.2/38.2; 14.2/13.7.
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N-((2-oxocyclopentyl)(phenyl)methyl)acrylamide (6a)

o Prepared according to the general procedure described in $2.1, 168 mg (46%) of 6a
M was isolated as white crystals. Reaction time: 4 h.

o
N HRMS(TOF+, m/Z): calcd. for C4sH17NO,H [M+H*]: 244.1332, found: 244.1332.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.62/8.30 (d, J = 8.6 Hz, 1H); 7.36-7.18 (m, 5H);
6.37/6.34 (dd, J = 10.2, 17.1 Hz, 1H); 6.06/6.06 (dd, J = 2.1, 17.0 Hz, 1H); 5.59/5.59 (dd, J = 2.2, 10.2 Hz,
1H); 5.34/5.25 (dd, J = 5.0, 8.8 Hz, 1H); 2.74-2.57 (m, 1H); 2.28-1.34 (m, 6H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 217.5/217.2; 164.5/164.2; 142.5/141.3; 132.1/131.9;
127.4/127.2; 128.7/128.6 (2C) and 127.6/127.0 (2C); 126.1/126.0; 53.8/53.4; 52.2/51.5; 38.6/38.5;
26.3/25.0, 20.2/20.2.

N-((2-oxocyclohexyl)(phenyl)methyl)acrylamide (6b)

Prepared according to the general procedure described in $2.1, 378 mg (49%) of 6b
Ly Wwas isolated as white crystals. Reaction time: 4 h.

m HRMS(TOF+, m/Z): calcd. for C16H1gNO, H [M+H"*]: 258.1489, found: 258.1491.

TH-NMR (500 MHz, DMSO) (both diastereomers) 5 8.46/8.30 (d, J = 8.5 Hz, 1H); 7.34-7.20/7.32-7.16 (m,
5H); 6.24/6.28 (dd, J = 10.2, 17.0 Hz, 1H); 6.02/6.06 (dd, J = 2.1, 17.0 Hz, 1H); 5.56/5.58 (dd, J = 2.2, 10.2
Hz, 1H); 5.23/5.32 (t, J = 8.8 Hz, 1H); 2.87-2.80/2.97-2.90 (m, 1H); 2.39-2.27/2.37-2.23 (m, 2H); 1.90-
1.17/2.01-1.48 (m, 6H).

13C-NMR (126 MHz, DMSO) (both diastereomers) 5 211.0/210.6; 164.0/164.3; 141.7/142.8; 132.1/132.1;
127.4/127.1; 128.6/128.5 (2C) and 127.8/127.7 (2C); 125.8/126.0; 55.3/55.1; 52.4/51.4; 41.5/42.0;
31.0/30.0, 29.1/29.1, 23.4/24.0 (3C).

N-((2-oxocycloheptyl)(phenyl)methyl)acrylamide (6¢)

Prepared according to the general procedure described in $2.1, 431 mg (53%) of 6¢
0 was isolated as white crystals. Reaction time: 5 h.
o M

N HRMS(TOF+, m/Z): calcd. for C17H21NO,H [M+H*]: 272.1645, found: 272.1647.
H

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.46/8.44 (d, J = 8.7 Hz, 1H); 7.41-7.20/7.31-7.16 (m,
5H); 6.19/6.28 (dd, J = 10.2, 17.0 Hz, 1H); 6.00/6.07 (dd, J = 2.1, 17.0 Hz, 1H); 5.54/5.60 (dd, J = 2.1, 10.2
Hz, 1H); 5.09/5.22 (t, J = 9.2 Hz, 1H); 3.05-2.95/3.16-3.04 (m, 1H); 2.52-2.33/2.38-2.15 (m, 2H); 1.88-
1.01/1.92-1.06 (m, 6H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 213.3/213.1; 163.9/164.4; 141.6/142.3; 132.1/132.0;
127.6/127.3; 128.7/128.7 (2C) and 128.0/127.5 (2C); 125.8/126.2; 56.7/56.4; 54.4/53.8; 42.6/43.6;
28.8/28.7, 28.5/28.6, 27.9/27.9, 24.3/23.9 (4C).

N-[(Z2)-3-chloro-1-(2-oxocyclobutyl)-3-phenyl-allyl]acetamide (7)

S 522
o) »\

N
H



Prepared according to the general procedure described in $2.1 using phenylpropargyl aldehyde (4j) and
acetamide (3a) as substrates, 424 mg (51%) of 7 was isolated as brown crystals. Reaction time: 5 h.

HRMS(TOF+, m/Z): calcd. for C15HsCINO,H [M+H*]: 278.0942, found: 278.0943.

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.18/8.17 (d, J = 8.0 Hz, 1H); 7.60-7.38 (m, 5H);
6.35/6.21 (d, J = 8.9 Hz, 1H); 5.07 (m, 1H); 3.69-3.59 (m, 1H); 3.06-2.95/2.95-2.83 (m, 1H); 2.12-1.76 (m,
1H); 1.84/1.83 (s, 3H).

3C-NMR (126 MHz, DMSO) (both diastereomers) 5 208.6/208.0; 168.8/168.5; 136.6/136.6; 132.7/132.3;
129.3/129.2; 128.7/128.7 and 126.2/126.2; 126.0/126.0; 62.9/62.7; 47.7/A7.7; 44.8/44.6; 22.6/22.6;
13.4/13.1.

N-[3-phenyl-1-(prop-2-enoylamino)prop-2-ynyl]prop-2-enamide (8)

Prepared according to the general procedure described in §2.3, 1820 mg (93%)
of 8 was isolated as a white solid (m.p.: 231-233 °C). Reaction time: 18 h.

HRMS(TOF+, m/Z). caled. for CysHi4N,OoNa [M+Nat*]:  277.0947,
\\ found: 277.0948.
(o)

) g
\)S\ ¥
N
~ N H
1H-NMR (500 MHz, DMSO) 8 9.15 (d, J = 7.7 Hz, 2H); 7.48-7.37 (m, 5H); 6.55 (t, J = 7.6 Hz, 1H); 6.30 (dd,
J=10.1,17.1 Hz, 2H); 6.18 (dd, J = 2.2, 17.1 Hz, 2H); 5.68 (dd, J = 2.2, 10.1 Hz, 2H).

13C-NMR (126 MHz, DMSO) & 163.4 (2C); 131.5 (2C); 130.8 (2C); 129.0; 128.8 (2C); 126.8 (2C); 121.4;
86.7; 81.7; 46.6.

N-[1-(2-oxocyclobutyl)-3-phenyl-prop-2-ynyl]prop-2-enamide (4jb)

Prepared according to the general procedure described in $2.1 using bisaminal (8)
and cyclobutanone (1a) as substrates, 334.5 mg (44%) of 4jb was isolated as a

white solid (m.p.: 126-128 °C). Reaction time: 7 h.
HRMS(TOF+, m/Z): calcd. for C1gH1sNO,H [M+H"*]: 254.1178, found: 254.1166.

\\

0 N
H

Y/

1H-NMR (500 MHz, DMSO) (both diastereomers) & 8.79 (d, J = 8.3 Hz, 1H); 7.47-7.35/7.46-7.35 (m, 5H);
6.32 (dd, J = 10.0, 17.1 Hz, 1H); 6.15 (dd, J = 3.2, 17.1 Hz, 1H); 5.66 (dd, J = 2.6, 10.2 Hz, 1H); 5.15/5.14
(dd, J = 6.9, 8.2 Hz, 1H); 3.81-3.70 (m, 1H); 3.17-2.88/3.14-2.85 (m, 2H); 2.22-1.98/2.22-1.89 (m, 2H).

3C-NMR (126 MHz, DMSO) (both diastereomers) & 207.8/207.6; 164.2/164.2; 131.4/131.4; 129.4/129.3;
132.0/131.9 (2C) and 129.2/129.2 (2C); 126.9/126.9; 122.3/122.1; 87.6/87.0; 83.5/83.0; 63.3/63.0;
45.5/45.1; 40.4/40.4; 14.3/14.0.

(Z2)-2-(5-benzylidene-2-vinyl-4,5-dihydrooxazol-4-yl)cyclobutan-1-one (9)

Prepared according to the general procedure described in $2.4, 56 mg (22%) of 9 was
isolated as a yellow oil. Reaction time: 18 h.
X0
o) ,f?’\\
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HRMS(TOF+, m/Z): calcd. for C1gH1sNO,H [M+H*]: 254.1176, found: 254.1177.

1H-NMR (500 MHz, DMSO) (both diastereomers) 7.57-7.16 (m, 5H); 6.51/6.45 (dd, J = 10.9, 17.7 Hz, 1H);
6.31-6.02/6.27-5.99 (d, J = 11.1 Hz, 2H); 5.86/5.69 (d, J = 2.4 Hz, 1H); 5.19/5.08 (dd, J = 2.3, 4.9 Hz, 1H);
3.93-3.89 (m, 1H); 3.16-2.62 (m, 2H); 2.26-1.91 (m, 2H).

3C-NMR (126 MHz, DMSO) (both diastereomers) 208.7/208.7; 161.8/161.6; 153.4/153.2; 134.9/134.8;
129.2/129.0; 129.1/129.1 and 128.2/128.2, 126.8/126.7, 124.1/124.0; 101.1/101.0; 68.8/68.2; 64.0/63.1;
45.3/45.2; 14.0/12.1.

4.1 Temperature Dependence of Proton NMR Chemical Shifts for compound 4ab
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5. Collection of NMR spectra
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