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(1) General Information.

All reagents were purchased (unless specified) at highest commercial quality and used as
received. Reaction mixtures were stirred magnetically. All require temperature for reactions

were achieved using a IKA heating plate and oil bath.

Rf: LC analysis was performed on commercially prepared 60 Fas. silica gel plates and
visualized by either UV irradiation or by staining with 1. Column chromatography was

performed using 100- 200 mesh silica gel.

Melting Point: Melting points were measured on a Kofler hot-stage melting point apparatus

and are uncorrected.

'H NMR: Spectra were recorded on JEOL ECS (400 MHz) instruments. Chemical shifts (5 H)
are quoted in parts per million (ppm) was used. Spin-spin coupling constants (J) are reported

in Hertz (Hz).

13C NMR: Spectra were recorded on JEOL ECS (100 MHz) instruments. Chemical shifts (&
C) are quoted in parts per million (ppm) and referenced to the appropriate solvent peak(s).

Spin-spin coupling constants (J) are reported in Hertz (Hz).

HRMS: High resolution mass spectra were recorded on an Agilent 6500 series B5125 mass

spectrometer (ESI-TOF).
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(2) Reaction Optimization

We commenced our investigation by employing N-(3-phenylpropioloyl)-N-(p-
tolyl)methacrylamide 1a as a model substrate. The reaction of 1a in the presence of I,, TBHP
as an oxidant, and MeCN as a solvent gave the product 2a in 75% yield (Table 1, entry 1).
When PIDA was used product 2a was observed in 65% yield, however, the use of N-
iodosuccinimide (NIS) gave a 60% yield of 2a (Table 1, entry 2-3) which shows that molecular
iodine was the best iodine source for this conversion.

The use of other oxidants, DTBP and K.S,Og provided the desired product 2a in 40 and
10% yields (entries 4-5). When the reaction was performed under an N, atmosphere (entry 6)
product 2a was obtained in 75% yield. This concluded that TBHP was the optimal oxidant for
the reaction. Product 2a was formed in 60% yield when the reaction was conducted in H2O as
solvent. The use of other solvents like dioxane, toluene, THF, and DMSO, was found
inferior/unsuitable for the reaction (entries 8-11).

When the reaction was performed without iodine, we did not observe the desired product
2a (entry 12). Also, the reaction did not proceed without the oxidant TBHP (entry 13). These
observations indicate that both iodine and TBHP were necessary for the reaction. The yield of
the product was further enhanced when a mixture of H,O: MeCN (9:1) was used (entry 14).
Subsequent adjustments in the reaction temperature revealed that deviations from the optimal
temperature adversely affected the yield of product 2a. Reduction to 40 °C and 60 °C resulted
in the product 2a in 50% and 60% yield, respectively. An increase in temperature to 100 °C
and 120 °C proved to be unfavorable, leading to decreased yields of 2a in 30% and 25%,
respectively.

Table S1. Optimization of Reaction Conditions®

Ph (o]

0 F o Ph
Me I, TBHP
N N
Cd Cd
Ph TA H,0: ACN (9:1), Ph Me

o 1h, 80 °C -

Entry | 1> Source (0.5 equiv.) | Oxidant (3.0 | Solvent Yield® 2a (%)
equiv.)

1 I, TBHP ACN 75
2 PIDA TBHP ACN 65
3 NIS TBHP ACN 60
4 P} DTBP ACN 40
5 P} K2S208 ACN 10
6 P} TBHP ACN 75°
7 P} TBHP H.0 60
8 P} TBHP Dioxane |0
9 P} TBHP Toluene 20
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10 I TBHP THF 40
11 I TBHP DMSO 0
12 TBHP ACN 0
13 I, ACN 0
14 I TBHP H,O:ACN | 85¢
(9:1)
15 I TBHP H,O:ACN | 80
(1:1)
16 I TBHP (I-!;%:ACN 50°, 60, 309, 25"

®Reaction Conditions: 1a (0.346 mmol, 1.0 equiv.), lodine (0.173 mmol, 0.5 equiv.), Oxidant
(1.038 mmol, 3.0 equiv.) in a solvent at 80 °C for 1 h under an air atmosphere. "Isolated yield,
°N, atmosphere, “ACN was added to increase the solubility of the substrates, ®40 °C, '60 °C,
9100 °C, "120°C.

(3) Real time mass monitoring studies:

(3.1) Experimental Section

All chemicals were obtained from commercial sources. LC-MS grade solvents were obtained
from Thermo Fisher Scientific for online ESI-MS Study. The online ESI-MS study for real-
time detection of reactive intermediates was performed using a custom-built pressurized
sample infusion method, originally described by Mclndoe and coworkers.! The experimental
setup diagram is presented in the upper panel of Figure 2. Briefly, the reaction in a Schlenk
flask was performed at a 0.346 mmol scale (containing 1a) in 2 mL (9: 1) of solvent (H20:
ACN) at 80 °C. The reaction flask was pressurized by nitrogen gas with a backpressure of 4
psi for transferring the reaction mixture through a borosilicate capillary to a T-junction, where
it was mixed with acetonitrile delivered by a Hamilton syringe (30 pL/min flow) connected to
a high voltage (+5 kV) DC power source. The diluted reaction mixture from the T-junction
was transferred to a custom-made electrospray source for spraying it to a high-resolution mass
spectrometer (Orbitrap Exploris 120, Thermo Fisher Scientific). An inner fused silica capillary
(100 pm i.d. and 360 pm o.d.) was utilized for solvent delivery, and an outer (coaxial) stainless
steel capillary (0.5 mm i.d. and 1.6 mm o0.d.) was employed for the nitrogen sheath gas supply
(at 110 psi back pressure) in the customized spray source. To improve nebulization through the
spray nozzle, the inner silica capillary tip was placed 1 mm outside the coaxial stainless steel
capillary orifice. The stream of charged microdroplets from the spray nozzle was directed to
the MS inlet capillary (300 oC), which caused the desolvation of the analyte ions for mass
spectrometric detection. The maximum ion injection period with a single microscan was set to
500 ms, and the distance between the spray tip and the MS inlet was maintained at 15 mm. The
mass resolution was set to 120,000. In order to obtain the highest ion current, other ion optics

were further tuned. Thermo Fisher Scientific’s XCalibur software was used for data acquisition.
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The dead time (time taken by the reaction mixture to travel from the reaction vial to the
electrospray nozzle) is approximately 45 seconds and does not account for the onset of the
reaction seen in Figure 2. The extracted ion chronogram of all the detected species (Figures
2a-h) is normalized to 1 as there is no cross-correlation between species for comparing their
concentrations with ion signal intensities because of their differences in ionization efficiencies
in the gas phase.
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Figure S1. Custom-built online ESI-MS setup (upper panel) for real-time monitoring of the abundance
of reactants, intermediates, and products in the positive ion mode during the progress of the reaction.

All species are characterized by high mass accuracy, resolution, and isotopic distribution pattern
(Figure S1).
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(3.2) Reaction Setup

Figure S2: Online ESI-MS with pressurized sample infusion setup used monitoring to track different species S4 MS
with pressurized sample infusion setup used for realmonitoring to track different species formed during the
progress of the reaction.
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(a) Chronogram showing the consumption of 1
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(b)Chronogram showing the consumption of lodine
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(c) Chronogram showing the formation of intermediates A, B and C
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(d)Chronogram showing the formation of 2
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(4) X-Ray Crystallographic Data of 2a, 2j and 4j:

Data Collection and Refinement Single-crystal X-ray data of compounds was collected on
Bruker SMART CCD Diffractometer using graphite monochromated MoKa radiation (A =
0.71073 A). Frames were collected at T = 302 K by w, @, and 20-rotations with full quadrant
data collection strategy (four domains each with 600 frames) at 10s per frame with SMART.
The measured intensities were reduced to F? and corrected for absorption with SADABS.!
Structure solution, refinement, and data output were carried out with the SHELXTL package
by direct methods.'> Non-hydrogen atoms were refined anisotropicallyusing the WinGX
(version 1.80.05) program package.*® All non-hydrogen atoms were refined anisotropically and
hydrogen atoms were treated as riding atoms using SHELX default parameters. Molecular
structures have drawn using ORTEP software shown in figure S2, S3 and S4. Further
information on the crystal structure determination (excluding structure factors) has been given
as table S1, S2 and S3 and also deposited in the Cambridge Crystallographic Data Centre as
supplementary publications number 1587648. Copies of the data can be obtained free of charge
upon application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK (fax: (+44) 1223-336-
033. e-mail: deposit@ccdc.cam.ac.uk) or via internet.
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Figure S2: Ellipsoid plot
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Table S2:

Crystallographic

description of

azabicyclo[4.1.0]heptane-2,4,5-trione (2a):

Identification code

SMT-238 auto

Empirical formula Ci9 His NO3

Formula weight 305.32

Temperature 100 K

Wavelength 0.71073

Crystal system monoclinic

Space group P21

Unit cell dimensions a=10.2750(5) A a= 90°.
b = 6.3644(3)A b= 112.449(6)°.
c=12.1715(6) A g =90°.

Volume 735.63(7) A3

Z 2

Density (calculated) 1.378 Mg/m3
Absorption coefficient 0.094 mm-1

F(000) 320.0

Crystal size 0.20 x 0.24 x 0.18 mm3

Theta range for data collection

6.588 to0 52.712°.

Index ranges

-12<h<12,-7<k<7,-15<1

<13

Reflections collected 7187

Independent reflections 2879 [Rint = 0.0310, Rsigma =
0.0364]

Completeness to theta = 27.71° 100 %

Absorption correction None

Refinement method

Full-matrix least-squares on F2

Data / restraints / parameters

2879/1/210

Goodness-of-fit on F2

1.069

Final R indices [I>2sigma(])]

R1 =0.0355, wR> = 0.0813

R indices (all data)

R: = 0.0390, wR, = 0.0832

Largest diff. peak and hole

0.19 and -0.16 e.A-3

CCDC

2350836
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Table S3: Crystallographic description of 3-(4-acetylphenyl)-1-methyl-6-phenyl-3-

azabicyclo[4.1.0]heptane-2,4,5-trione (2)):

Identification code

SMT-366_auto

Empirical formula C21H1/NO4
Formula weight 347.36
Temperature/K 224(40)
Wavelength 0.71073
Crystal system Monoclinic
Space group P21l/n

Unit cell dimensions

a=14.2969(17) A

a=90°.

b = 6.8015(6) A

B= 112.036(14)°.

c=18.834(2) A

v =90°.

Volume 1697.6(4)A3
Z 4

Density (calculated) 1.359 Mg/m3
Absorption coefficient 0.095 mm-1
F(000) 728.0
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Crystal size 0.20 x 0.18 X 0.16 mm3

Theta range for data collection 6.428 t0 61.838°.

Index ranges -17<=h<=18, -7<=k<=9,-
26<=1<=22

Reflections collected 10835

Independent reflections

3870 [R(int) = 0.0569,
R(sigma) = 0.0714]

Completeness to theta = 25.242°

100 %

Absorption correction

None

Refinement method

Full-matrix least-squares on F2

Data / restraints / parameters

3870/0/237

Goodness-of-fit on F2

1.064

Final R indices [I>2sigma(l)]

R1 =0.0543, wR2 = 0.1310

R indices (all data)

R: = 0.0865, wR2 = 0.1469

Largest diff. peak and hole

0.20 and -0.19 e.A-3

CCDC

2311799
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Table S4:

Crystallographic

description  of

azabicyclo[4.1.0]heptane-2,4,5-trione (4i):

1,6-dimethyl-3-(naphthalen-1-yl)-3-

Identification code

SMT-317 auto

Empirical formula Cis His NO3
Formula weight 293.31
Temperature 293 K
Wavelength 0.71073
Crystal system triclinic
Space group P-1

Unit cell dimensions

a=10.6199(4) A

a= 103.773° (4)°.

b = 10.8504(5)A

b= 97.032(3) °.

¢ =15.1555(6) A

g = 114.529(4).

Volume 1493.92(12) A3

Z 4

Density (calculated) 1.304 g/cm3
Absorption coefficient 0.089 mm-1

F(000) 616.0

Crystal size 0.24 x 0.19 x 0.18 mm3

Theta range for data collection

6.26 t0 52.742°.

Index ranges

-13<h<13,-13<k<12,-18
<1<18

Reflections collected 21311

Independent reflections 6120 [Rint = 0.0447, Rsigma =
0.0486]

Completeness to theta = 27.71° 100 %

Absorption correction None

Refinement method

Full-matrix least-squares on F2

Data / restraints / parameters

6120/28/383

Goodness-of-fit on F2

1.070

Final R indices [I>2sigma(])]

R1 =0.0652, wR> = 0.1858

R indices (all data)

R:1 = 0.1049, wR. = 0.2094

Largest diff. peak and hole

0.57 and -0.28 e.A-3

CCDC

2330995
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(5) Synthesis of Substrates 1:
Substrates 1 were prepared following the reported procedure.?
(i) Amide coupling for the synthesis of N-arylpropiolamides (S1):

0 L
R@\ . Ho)\ DCC, DMAP _ NH
NH oS DCM /§

2 Ri 0°C to r.t. = 0

Phenylpropiolic acid (1 equiv) and DMAP (10 mol%) were charged into an oven-dried round-
bottom flask, which was then purged with nitrogen gas for 10 minutes. After dissolving the
mixture in DCM, amine (1.1 equiv) was added. The mixture was cooled to 0°C and a saturated
solution of DCC (1.0 equiv) in DCM was added dropwise. After addition the reaction mixture
was warmed to the room temperature and stirred for approximately 12 hours (overnight). The
contents of the flask were then filtered using a plug of Celite. The filtrate obtained was then
concentrated under reduced pressure while adsorbing onto silica gel. The obtained adsorbed
silica plug was then purified using silica gel column chromatography (PE:EA=19:1) to afford

pure product S1.

(ii) Methallylation of S1

An oven-dried round-bottom flask equipped with a magnetic stir bar was charged with S1 (1.0
equiv) then sealed with septum and purged with nitrogen gas for 10 minutes. Afterwards DCM
were added. Then, Methacryloyl chloride (1.5 equiv) and EtsN (2.0 equiv) were added

successively in dropwise manner while stirring the reaction mixture. The reaction mixture was
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then stirred at room temperature for 6 h until S1 was consumed completely. The solvent was
removed under reduced pressure while adsorbing the filtrate onto silica gel. The crude residue
was purified by silica gel comlumn chromatography to afford pure product 1. The prepared

substrates are as follows:

Me o\
Me Br (0]
CLJ L s
N \\ N \\
o)j( )\’( O)\’(
Tm 10

Ph

O
(0]
@\N S '\)k©\ ©:N X

1p 1q From Benzocaine 1r
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(6) General procedure for the Synthesis of bicyclo[4.1.0]heptane

R 0

R
O% I, TBHP o 1
Me
R,N\[]/& H,O: ACN (9:1), r-N
0.5h, 80 °C Me

0 (0]
1

An oven-dried round bottom flask equipped with a magnetic stir bar was charged with 1 (100

mg, 0.346 mmol) then I, TBHP, H,O: ACN solution was added. The reaction mixture was

then stirred at 80 °C oil bath for 0.5hrs (monitored reactions by TLC). Afterwards the solvent

was removed under reduced pressure and the resulting residue was purified by silica gel column

chromatography to afford pure product 2.
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(7) General procedure for post functionalization of products

(7.1) Sonogashira Coupling

0
o Me
PA(PPhs),Cl, Cul_ !
o)
/
Z 7; 65%

To a solution of the compound 4g (0.2 mmol) and phenylacetylene (0.3 mmol) in NEt; (1.5
mL) and THF (1.5 mL) was added PdCl;(PPhs), (7.02 mg, 0.01 mmol) and Cul (2.85 mg, 0.015
mmol) under an argon atmosphere. The reaction mixture was stirred at room temperature.
The reaction progress was monitored by TLC. After completion of the reaction, the residue
was extracted with EtOAc (10 mL x 3). The combined organic phases were dried over
anhydrous Na;SO, and evaporated under reduced pressure to remove the solvent. The given
residue was purified by flash chromatography using a mixture of EtOAc and P.E. as eluent to

provide the substrates 7.

(7.2) Suzuki- Miyaura Coupling

0O (0]
Me o Me

B(OH
(OH), Pd(PPhs),, K,CO;

N + —_— N
/©/ Me Toluene, N, /©/ Me
| 0 80°C,2h Ph 0

49 9, 60%

(0)

To a solution of compound 4g (0.2 mmol,0.274 mmol), Pd(OAc), (0.1 equiv, 0.02 mmol) in
DMF (4 mL)and water (1 mL) was added phenylboronic acid (2 equiv, 0.4 mmol) and K,CO3
(2equiv, 0.4 mmol) and the mixture was stirred under reflux at 85°C. The reaction progress
was monitored by TLC. After completion of the reaction, the reaction mixture was washed
with brine, and the aqueous phase was re-extracted with ethyl acetate. The combined organic
extracts were dried over Na,SOs, concentrated in vacuum, and the resulting residue was

purified by silica gel column chromatography (EtOAC/PE) to afford the desired product 9.
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(8) Characterization Data for the Products 1,2,3:

N-(4-isopropylphenyl)-N-(3-phenylpropioloyl)methacrylamide (1g): Purification by silica
gel chromatography (PE:EA=75:25) afforded the desired 1g as white solid in 85% yield (3.56
g); *H-NMR (400 MHz, CDCls) 6 7.27 (t, J = 7.4 Hz, 1H), 7.22 (d, J = 8.4 Hz, 2H), 7.18-7.15
(m, 1H), 7.13 (dd, J = 4.6, 2.1 Hz, 2H), 7.11-7.08 (m, 3H), 5.61 (s, 1H), 5.41 (s, 1H), 2.90-2.83
(m, 1H), 1.96 (s, 3H), 1.18 (d, J = 7.0 Hz, 6H); 3C-NMR (100 MHz, CDCls) & 173.2, 154.4,
149.5,141.3,135.4,132.7,132.4,130.7, 128.4,128.3, 127.3, 127.2, 126.6, 122.0, 119.9, 119.3,
94.3, 826, 33.7, 23.7, 18.6, 17.7; MS (ESI) m/z 332 [M+H]*; HRMS Calculated for

C22H2:NO>* 332.1645; Found: 332.1652. [M+H]".

N-(2,6-diethylphenyl)-N-(3-phenylpropioloyl)methacrylamide (1i): Purification by silica
gel chromatography (PE:EA=75:25) afforded the desired 1i as white solid in 85% yield (3.56
9); 'H-NMR (400 MHz, CDCls) § 7.44-7.38 (m, 1H), 7.33-7.28 (m, 6H), 7.22-7.19 (m, 2H),
5.71 (s, 1H), 5.54 (s, 1H), 2.49 (s, 3H), 2.05 (s, 3H); 3C-NMR (100 MHz, CDCls) § 173.1,
154.3,141.3,139.9, 134.4,132.7,132.4,130.8, 129.7, 128.8, 128.5, 128.1, 127.5, 126.7, 122.5,
119.3,94.5, 82.6, 18.7, 15.5; MS (ESI) m/z 336 [M+H]*; HRMS Calculated for CaoH1sNO,S*

336.1083; Found: 336.1115. [M+H]".
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N-(3-phenylpropioloyl)-N-(2-(phenylthio)phenyl)methacrylamide (1l): Purification by
silica gel chromatography (PE:EA=75:25) afforded the desired 1l as brown solid in 85% yield
(3.56 g); *H-NMR (400 MHz, CDCls) & 7.42-7.33 (m, 6H), 7.32-7.26 (m, 3H), 7.25-7.22 (m,
5H), 5.78 (s, 1H), 5.47 (d, J = 1.5 Hz, 1H), 2.12 (s, 3H); *C-NMR (100 MHz, CDCls) § 172.5,
154.2,141.3,137.4,137.3,133.7,132.9, 132.3, 132.1, 130.8, 130.6, 129.8, 129.3, 128.5, 127.8,
127.7, 121.2, 119.4, 94.0, 82.8, 19.0; MS (ESI) m/z 398 [M+H]*; HRMS Calculated for

C2sH20NO2S* 398.1209; Found: 398.1239. [M+H]".

N-(2-bromo-4-methylphenyl)-N-(3-phenylpropioloyl)methacrylamide (1m): Purification
by silica gel chromatography (PE:EA=75:25) afforded the desired 1m as white solid in 85%
yield (3.56 g); "H-NMR (400 MHz, CDCls) & 7.56 (s, 1H), 7.44-7.40 (m, 1H), 7.35-7.23 (m,
6H), 5.78 (s, 1H), 5.50 (s, 1H), 2.41 (s, 3H), 2.14 (s, 3H); C-NMR (100 MHz, CDCls) &
172.1,154.0,141.2,141.1,134.3,133.9, 132.8, 130.9, 130.8, 129.1, 128.5, 123.5, 121.2, 119.4,
94.1, 82.5, 20.9, 19.0; MS (ESI) m/z 382 [M+H]"; HRMS Calculated for CxH17BrNO;*

382.0437; Found: 382.0440. [M+H]".
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N-(2,6-diethylphenyl)-N-(3-phenylpropioloyl)methacrylamide (1n): Purification by silica
gel chromatography (PE:EA=75:25) afforded the desired 1n as white solid in 85% yield (3.56
g); *H-NMR (400 MHz, CDCls) & 7.45-7.39 (m, 2H), 7.32-7.26 (m, 4H), 7.16 (d, J = 8.0 Hz,
2H), 5.60 (s, 1H), 5.47 (s, 1H), 2.63 (q, J = 7.5 Hz, 4H), 2.18 (s, 3H), 1.26 (t, J = 7.6 Hz, 6H);
3C-NMR (100 MHz, CDCl3) 6 172.6, 155.3, 142.5, 142.1, 134.9, 133.1, 130.9, 129.7, 128.5,
126.6, 119.4, 119.2, 93.9, 82.6, 29.7, 24.4, 19.4, 14.3; MS (ESI) m/z 346 [M+H]"; HRMS

Calculated for C23sH24NO,* 346.1842; Found: 386.1869. [M+H]".

10
N-(2,6-diethylphenyl)-N-(3-phenylpropioloyl)methacrylamide (10): Purification by silica
gel chromatography (PE:EA=75:25) afforded the desired 10 as white solid in 85% yield (3.56
g); *H-NMR (400 MHz, CDCl3) & 7.41-7.30 (m, 5H), 6.91-6.86 (m, 2H), 6.78-6.76 (m, 1H),
5.98 (s, 2H), 5.74 (s, 1H), 5.52 (d, J = 1.0 Hz, 1H), 2.06 (s, 3H); *C-NMR (100 MHz, CDCl5)
6 172.7, 153.8, 148.9, 143.9, 141.0, 132.9, 132.7, 131.0, 128.7, 122.7, 122.1, 121.9, 120.2,
119.5, 109.1, 101.9, 93.7, 82.5, 18.8; MS (ESI) m/z 334 [M+H]*; HRMS Calculated for

C20H16NO4* 334.1074; Found: 334.1082. [M+H]".
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N-([1,1'-biphenyl]-3-y1)-N-(3-phenylpropioloyl)methacrylamide (1p): Purification by
silica gel chromatography (PE:EA=75:25) afforded the desired 1p as white solid in 85% yield
(3.56 g); *H-NMR (400 MHz, CDCls) & 7.69 (d, J = 8.3 Hz, 1H), 7.63-7.55 (m, 4H), 7.47 (t, J
= 7.4 Hz, 2H), 7.41-7.37 (m, 2H), 7.34-7.29 (m, 5H), 5.81 (s, 1H), 5.60 (s, 1H), 2.13 (s, 3H);
3C-NMR (100 MHz, CDCl3) 6 173.2, 154.3, 142.6, 141.3, 139.7, 138.2, 132.7, 130.8, 129.6,
128.8, 128.4, 127.7, 127.4, 127.3, 127.2, 127.1, 122.5, 119.3, 94.5, 82.6, 18.7; MS (ESI) m/z

366 [M+H]*; HRMS Calculated for CosHaoNO,* 366.1489; Found: 366.1497. [M+H]".
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N-(3-phenylpropioloyl)-N-(thiophen-2-ylmethyl)methacrylamide (1s): Purification by
silica gel chromatography (PE:EA=90:10) afforded the desired 1s as white solid in 85% yield
(3.56 g); *H-NMR (400 MHz, CDCls) & 7.50 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.0 Hz, 1H), 7.36
(t, J = 7.8 Hz, 2H), 7.20 (t, J = 4.0 Hz, 1H), 7.09 (d, J = 2.3 Hz, 1H), 6.92 (t, J = 4.1 Hz, 1H),
5.44 (s, 1H), 5.38 (s, 1H), 5.21 (s, 2H), 2.06 (s, 3H); 3C-NMR (100 MHz, CDCls) & 173.6,
154.2,142.0,138.2,132.6,132.3,130.7, 129.4, 128.8, 128.6, 128.2, 127.8, 127.5, 126.8, 126.6,
126.5, 125.8, 122.3, 119.3, 94.5, 82.6, 42.4, 18.7; MS (ESI) m/z 310 [M+H]*; HRMS

Calculated for C1gH1sNO>S™ 310.0896; Found: 310.0899. [M+H]".
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N-(3-phenylpropioloyl)-N-(pyridin-4-ylmethyl)methacrylamide (1t): Purification by silica
gel chromatography (PE:EA=75:25) afforded the desired 1t as purple solid in 85% yield (3.56
g); *H-NMR (400 MHz, DMSO-d6) & 8.51 (d, J = 1.2 Hz, 2H), 7.75 (d, J = 3.4 Hz, 2H), 7.51
(s, 2H), 7.39 (d, J = 4.7 Hz, 3H), 6.91 (s, 1H), 6.65 (s, 1H), 5.36 (s, 1H), 5.29 (s, 1H), 1.89 (s,
3H); BC-NMR (100 MHz, DMSO-d6) 5 168.6, 168.6, 161.4, 150.0, 145.9, 140.4, 131.1, 130.0,
128.9, 128.7, 127.9, 122.8, 119.9, 119.5, 62.4, 18.5; MS (ESI) m/z 305 [M+H]*; HRMS

Calculated for C19H17N202" 305.1285; Found: 305.1522. [M+H]*.
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N-(furan-2-ylmethyl)-N-(3-phenylpropioloyl)methacrylamide (1u): Purification by silica
gel chromatography (PE:EA=90:10) afforded the desired 1u as white solid in 85% yield (3.56
g); *H-NMR (400 MHz, CDCl3) § 7.50 (d, J = 8.3 Hz, 2H), 7.44-7.41 (m, 1H), 7.37 (q, J = 3.7
Hz, 2H), 7.22-7.20 (m, 1H), 7.09 (s, 1H), 6.91 (t, J = 3.5 Hz, 1H), 5.44 (s, 1H), 5.38 (s, 1H),
5.21 (s, 2H), 2.06 (s, 3H); 3C-NMR (100 MHz, CDCls) § 173.7, 154.4, 142.1, 138.3, 132.4,
130.8, 128.7, 127.9, 126.6, 125.9, 122.4, 119.5, 94.6, 82.7, 42.6, 18.7; MS (ESI) m/z 294

[M+H]*; HRMS Calculated for C1sH1sNO3s*294.1125; Found: 294.1138. [M+H]".
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N-(4-fluorobenzyl)-N-(3-phenylpropioloyl)methacrylamide (1v): Purification by silica gel
chromatography (PE:EA=85:15) afforded the desired 1v as white solid in 85% yield (3.56 g);
IH-NMR (400 MHz, CDCl3) & 7.50-7.45 (m, 2H), 7.44-7.36 (m, 5H), 7.01 (t, J = 8.8 Hz, 2H),
5.47 (s, 1H), 5.37 (s, 1H), 5.02 (s, 2H), 2.09 (s, 3H); 3C-NMR (100 MHz, CDCls) § 174.1,
163.5,161.0, 154.8, 142.3,132.4, 130.8, 130.5, 130.4, 128.7, 128.0, 122.6, 119.5, 115.7, 115.5,
115.3, 94.6, 82.9, 47.2, 18.8; °F NMR (376 MHz, CDCl3) § —112.9 (s, 1F); MS (ESI) m/z

322 [M+H]*; HRMS Calculated for C2H17FNO,* 322.1238; Found: 322.1242. [M+H]*.

N-(3-phenylpropioloyl)-N-propylmethacrylamide (ly): Purification by silica gel
chromatography (PE:EA=98:2) afforded the desired 1y as colourless oil in 85% yield (1.63 g);
IH-NMR (400 MHz, CDCls) 6 7.51-7.48 (m, 2H), 7.45-7.41 (m, 1H), 7.38-7.34 (m, 2H), 5.47-
5.46 (m, 2H), 3.83-3.80 (m, 2H), 2.06 (t, J = 1.2 Hz, 3H), 1.72-1.62 (m, 2H), 0.94 (t, J= 7.4
Hz, 3H); *C-NMR (100 MHz, CDCls) 6 174.6, 155.2, 142.7, 132.5, 130.8, 128.8, 121.8, 93.7,
83.1, 46.8, 22.1, 19.0, 11.5; MS (ESI) m/z 256 [M+H]*; HRMS Calculated for C1sH1sNO,*

256.1332; Found: 256.1343. [M+H]".
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N-allyl-N-(3-phenylpropioloyl)methacrylamide  (1z):  Purification by silica gel
chromatography (PE:EA=75:25) afforded the desired 1z as white solid in 85% yield (3.56 g);
IH-NMR (400 MHz, CDCl3) & 7.38-7.36 (m, 2H), 7.34-7.28 (m, 1H), 7.26-7.21 (m, 2H), 5.83-
5.72 (m, 1H), 5.37-5.36 (m, 2H), 5.15 (dqg, J = 17.1, 1.3 Hz, 1H), 5.07 (dg, J = 10.3, 1.2 Hz,
1H), 4.35-4.33 (m, 2H), 1.95 (s, 3H); *C-NMR (100 MHz, CDCls) & 186.3, 171.7, 158.4,
130.9, 130.7, 130.6, 128.9, 119.6, 45.5, 43.7, 34.8, 29.1, 16.1; MS (ESI) m/z 254 [M+H]";

HRMS Calculated for C16H16NO,* 254.1176; Found: 254.1168. [M+H]".

N-(3-phenylpropioloyl)-N-(prop-2-yn-1-yl)methacrylamide (1aa): Purification by silica gel
chromatography (PE:EA=75:25) afforded the desired 1aa as white solid in 85% yield (3.56 g);
IH-NMR (400 MHz, CDCls) & 7.48-7.39 (m, 3H), 7.35-7.31 (m, 2H), 5.55-5.51 (m, 2H), 4.56
(d, J = 2.5 Hz, 2H), 2.25 (t, J = 2.5 Hz, 1H), 2.04 (s, 3H); *C-NMR (100 MHz, CDCls) &
173.6,154.4, 142.2,132.4,132.2, 130.8, 128.7, 121.7, 119.5, 93.7, 82.8, 47.0, 18.9; MS (ESI)

m/z 252 [M+H]*; HRMS Calculated for C16H14NO,* 252.1019; Found: 252.1012. [M+H]".
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N-cyclopropyl-N-(3-phenylpropioloyl)methacrylamide (lab): Purification by silica gel
chromatography (PE:EA=98:2) afforded the desired lab as yellow semisolid in 80% yield
(1.52 g); *H-NMR (400 MHz, CDCls) & 7.53-7.51 (m, 2H), 7.45-7.41 (m, 1H), 7.38-7.34 (m,
2H), 5.54-5.52 (m, 2H), 2.91-2.86 (m, 1H), 2.01 (s, 3H), 1.07 (g, J = 6.8 Hz, 2H), 0.75-0.71
(m, 2H); *C-NMR (100 MHz, CDCls) 6 175.3, 155.7, 142.4, 132.7, 130.8, 128.7, 123.2, 120.0,
93.3, 82.8, 28.1, 18.3, 9.2; MS (ESI) m/z 254 [M+H]*; HRMS Calculated for C1H1sNO-*

254.1176; Found: 254.1197. [M+H]".
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N-(3-(4-methoxyphenyl)propioloyl)-N-phenylmethacrylamide (1ae): Purification by silica
gel chromatography (PE:EA=75:25) afforded the desired 1ae as white solid in 85% yield (3.56
g); 'H-NMR (400 MHz, CDCls) & 7.55 (d, J = 8.3 Hz, 1H), 7.51-7.43 (m, 3H), 7.34-7.29 (m,
3H), 7.17 (dd, J = 6.9, 1.9 Hz, 1H), 6.80 (dd, J = 7.0, 2.0 Hz, 1H), 5.69 (s, 1H), 5.51 (d, J = 1.3
Hz, 1H), 3.79 (s, 3H), 2.07 (s, 3H); *C-NMR (100 MHz, CDCls) & 173.4, 161.7, 154.7, 141.6,
138.1,134.9, 134.4, 131.4, 129.3, 129.0, 128.8, 128.8, 122.0, 120.4, 114.3, 111.3, 95.7, 82.5,
55.4, 18.8; MS (ESI) m/z 320 [M+H]*; HRMS Calculated for C0H1sNO3* 320.1281; Found:

320.1287. [M+H]".
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N-(3-([1,1'-biphenyl]-4-yl)propioloyl)-N-phenylmethacrylamide (1af): Purification by
silica gel chromatography (PE:EA=75:25) afforded the desired 1af as white solid in 85% yield
(3.56 g); *H-NMR (400 MHz, CDCls) & 7.57-7.52 (m, 4H), 7.51-7.44 (m, 5H), 7.41-7.33 (m,
5H), 5.75 (s, 1H), 5.57 (d, J = 1.3 Hz, 1H), 2.10 (s, 3H); 2*C-NMR (100 MHz, CDCls) & 173.4,
154.5,143.7,141.5, 139.7,138.0, 133.4, 133.1, 129.4, 129.0, 128.9, 128.8, 128.3, 127.2, 127.1,
122.4,120.0, 118.3,94.7, 83.4, 30.3, 29.8, 25.3, 18.9, 18.8; MS (ESI) m/z 366 [M+H]*; HRMS

Calculated for CasH2oNO,* 366.1489; Found: 366.1498. [M+H]".
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N-methacryloyl-N-(p-tolyl)but-2-ynamide (3b): Purification by silica gel chromatography
(PE:EA=75:25) afforded the desired 3b as white solid in 85% yield (3.56 g); tH-NMR (400
MHz, CDCls) & 7.15 (d, J = 8.0 Hz, 2H), 7.03 (d, J = 8.2 Hz, 2H), 5.60 (s, 1H), 5.43 (s, 1H),
2.29 (s, 3H), 1.94 (s, 3H), 1.78 (s, 3H); *C-NMR (100 MHz, CDCls) 5 173.5, 154.4, 141.4,
138.5, 135.1, 129.9, 128.0, 122.5, 93.7, 74.6, 21.1, 18.6, 4.0; MS (ESI) m/z 242 [M+H]";

HRMS Calculated for C1sH1sNO,* 242.1176; Found: 242.1181. [M+H]".
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N-(4-bromophenyl)-N-methacryloylbut-2-ynamide (3f): Purification by silica gel
chromatography (PE:EA=75:25) afforded the desired 3f as white solid in 85% yield (3.56 g);
IH-NMR (400 MHz, CDCls) & 7.54 (d, J = 8.4 Hz, 1H), 7.07(d, J = 8.8 Hz, 1H), 5.65 (s, 1H),
5.35 (s, 2H), 2.00 (s, 3H), 1.90 (s, 3H)); 3C-NMR (100 MHz, CDCls) & 173.2, 153.9, 141.3,
136.7, 132.6, 132.0, 131.9, 129.9, 123.1, 122.6, 121.7, 121.4, 94.4, 74.5, 18.7, 4.3; MS (ESI)

m/z 306 [M+H]*; HRMS Calculated for C14H13BrNO,* 306.0124; Found: 306.0140. [M+H]".

N-benzyl-N-methacryloylbut-2-ynamide (3j): Purification by silica gel chromatography
(PE:EA=75:25) afforded the desired 3j as white solid in 85% vyield (3.56 g); *H-NMR (400
MHz, CDCls) § 7.37-7.28 (m, 4H), 5.38 (s, 1H), 5.29 (s, 1H), 5.00 (s, 2H), 2.02 (s, 3H), 1.99
(s, 3H); 3C-NMR (100 MHz, CDCls) § 170.3, 150.7, 149.0, 138.5, 133.2, 128.4, 117.6, 101.4,
90.0, 70.9, 56.6, 51.9, 44.0, 14.5; MS (ESI) m/z 255 [M+H]*; HRMS Calculated for

Ci1sH1sNO2" 242.1176; Found: 242.1179. [M+H]".
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1-methyl-3,6-diphenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2a): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 2a as white solid in 85% yield (89.70
mg); *H-NMR (400 MHz, CDCls) § 7.54-7.45 (m, 6H), 7.29-7.27 (m, 2H), 7.21-7.18 (m, 2H),
2.58 (d, J = 6.0 Hz, 1H), 2.24 (d, J = 6.0 Hz, 1H), 1.30 (s, 3H); **C-NMR (100 MHz, CDCls)
0186.7,172.2,158.8, 134.0, 130.8, 130.7, 129.5, 129.3, 129.0, 129.0, 128.5, 127.9, 45.8, 35.3,
29.1, 16.2; MS (ESI) m/z 306 [M+H]*; HRMS Calculated for C19H1sNO3* 306.1125; Found:

306.1136 [M+H]".
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1-methyl-6-phenyl-3-(p-tolyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2b): Purification
by silica gel chromatography (PE:EA=85:15) afforded the desired 2b as white solid in 82%
yield (90.60 mg); *H-NMR (400 MHz, CDCl3) § 7.41-7.34 (m, 3H), 7.25-7.20 (m, 2H), 7.18-
7.15 (m, 2H), 6.92-7.03 (2H), 2.46 (d, J = 6.0 Hz, 1H), 2.33 (s, 3H), 2.12 (s, 1H), 1.19 (s, 3H);
13C-NMR (100 MHz, CDCl3) § 186.7, 172.3, 158.9, 139.3, 131.3, 130.8, 130.6, 130.2, 128.9,
127.4, 45.7, 35.2, 29.0, 21.2, 16.2; MS (ESI) m/z 320 [M+H]"; HRMS Calculated for

C20H1sNO3 *320.1281; Found: 320.1266. [M+H]".
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3-(4-methoxyphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (2¢):
Purification by silica gel chromatography (PE:EA=80:20) afforded the desired 2c as white
solid in 80% yield (92.74 mg); *H-NMR (400 MHz, CDCls) § 7.46-7.42 (m, 3H), 7.25-7.23
(m, 2H), 7.09-7.06 (m, 2H), 7.01-6.98 (m, 2H), 3.84 (s, 3H), 2.52 (d, J = 6.0 Hz, 1H), 2.20 (d,
J=5.9Hz, 1H), 1.27 (s, 3H); ®C-NMR (100 MHz, CDCls) 5 186.7, 172.3, 159.9, 159.0, 130.8,
130.7, 129.0, 128.8, 126.4, 114.8, 55.5, 45.8, 35.2, 29.0, 16.2; MS (ESI) m/z 336 [M+H];

HRMS Calculated for CH1sNO4* 336.1230; Found: 336.1209. [M+H]".
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3-(4-bromophenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2d):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2d as brown
solid in 75% yield (99.69 mg); *H-NMR (400 MHz, CDCls) & 7.64-7.60 (m, 2H), 7.47-7.43
(m, 3H), 7.25-7.22 (m, 2H), 7.07-7.03 (m, 2H), 2.54 (d, J = 6.0 Hz, 1H), 2.22 (d, J = 6.0 Hz,
1H), 1.27 (s, 3H); C-NMR (100 MHz, CDCls) & 186.3, 171.9, 158.5, 132.8, 132.7, 130.6,
129.6, 129.1, 129.0, 123.3, 45.8, 35.2, 29.1, 16.2; MS (ESI) m/z 384 [M+H]*; HRMS

Calculated for C19H1sBrNOs*™ 384.0230; Found: 384.0208. [M+H]".
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3-(4-fluorophenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2e):
Purification by silica gel chromatography (PE:EA=80:20) afforded the desired 2e as white
solid in 70% yield (78.3 mg); *H-NMR (400 MHz, CDCls) & 7.46-7.43 (m, 3H), 7.25-7.23 (m,
2H), 7.20-7.14 (m, 4H), 2.53 (d, J = 6.2 Hz, 1H), 2.22 (d, J = 6.2 Hz, 1H), 1.24-1.28 (s, 3H);
3C-NMR (100 MHz, CDCls) & 186.4, 172.1, 160.1 (d, Jc-r = 266.4 Hz, 1C), 130.6, 130.1,
129.7 (d, Jcr=8.7 Hz, 1C), 129.1, 129.0, 128.5, 116.6 (d, Jc.r = 23 Hz, 1C), 45.8, 35.2, 29.1,
16.2; 9F NMR (376 MHz, CDCl3) & —111.5 (s, 1F) MS (ESI) m/z 324 [M+H]*; HRMS

Calculated for C19H1sFNOs*™ 324.1030; Found: 324.1009. [M+H]".
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3-(4-chlorophenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (20):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2f as white solid
in 82% yield (96.39 mg); *H-NMR (400 MHz, CDCls)  7.45-7.42 (m, 5H), 7.23-7.21 (m, 2H),
7.10 (d, J = 8.7 Hz, 2H), 2.55 (d, J = 6.0 Hz, 1H), 2.19 (d, J = 6.0 Hz, 1H), 1.25 (s, 3H); 13C-
NMR (100 MHz, CDCls) 6 186.4, 172.0, 158.5, 135.2, 132.3, 130.6, 129.7, 129.3, 129.0,
129.0, 45.8, 35.2, 29.7, 29.1, 16.2; MS (ESI) m/z 340 [M+H]*; HRMS Calculated for

C19H15CINO3 +340.0735; Found: 340.0748. [|\/|+H]+.
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3-(4-isopropylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (29):
Purification by silica gel chromatography (PE:EA=83:17) afforded the desired 2g as white
solid in 73% yield (87.73 mg); *H-NMR (400 MHz, CDCls) & 7.49-7.45 (m, 3H), 7.37 (d, J =
8.3 Hz, 2H), 7.29-7.26 (m, 2H), 7.10 (d, J = 8.3 Hz, 2H), 3.02-2.95 (m, 1H), 2.57 (d, J = 6.0
Hz, 1H), 2.24 (d, J = 6.0 Hz, 1H), 1.30 (d, J = 7.0 Hz, 6H), 0.91 (t, J = 7.0 Hz, 3H); *C-NMR
(100 MHz, CDCls) 6 207.1, 186.8, 172.4, 158.9, 149.9, 131.5, 130.9, 130.7, 129.0, 127.6,
127.5, 45.8, 33.9, 31.0, 29.1, 23.9, 16.3, 14.2; MS (ESI) m/z 255 [M+H]*; HRMS Calculated

for C22H22NO3* 348.1594; Found: 348.1589. [M+H]".
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1-methyl-6-phenyl-3-(4-propylphenyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2h):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2h as white
solid in 81% yield (97.66 mg); *H-NMR (400 MHz, CDCls) 6 7.37-7.33 (m, 3H), 7.21 (s, 1H),
7.19 (s, 1H), 7.17-7.14 (m, 2H), 6.99-6.96 (m, 2H), 2.57-2.53 (m, 2H), 2.46 (d, J = 6.0 Hz,
1H), 2.11 (d, J = 6.2 Hz, 1H), 1.62-1.55 (m, 2H), 1.17 (s, 3H), 0.89 (t, J = 7.4 Hz, 3H); 3C-
NMR (100 MHz, CDCls) & 186.7, 172.2, 158.8, 143.8, 131.4, 130.8, 130.6, 129.4, 128.9,
127.4,45.7, 37.6, 35.1, 29.0, 24.2, 16.1, 13.8; MS (ESI) m/z 348 [M+H]*; HRMS Calculated

for C2H2:NOs *348.1594; Found: 348.1578. [M+H]".
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1-methyl-3-(4-(methylthio)phenyl)-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2i):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2i as brown
solid in 78% yield (94.83 mg); *H-NMR (400 MHz, CDCls) & 7.47-7.43 (m, 3H), 7.35-7.32
(m, 2H), 7.26-7.23 (m, 2H), 7.10-7.06 (m, 2H), 2.54 (d, J = 6.0 Hz, 1H), 2.51 (s, 3H), 2.22 (d,
J=6.0Hz, 1H), 1.27 (s, 3H); *C-NMR (100 MHz, CDCls) & 186.6, 172.2, 158.8, 140.5, 130.7,
130.6, 130.6, 129.0, 128.1, 126.9, 45.8, 35.2, 29.1, 16.2, 15.5; MS (ESI) m/z 255 [M+H]";

HRMS Calculated for C0H1sNO3S* 352.1002; Found: 352.0992. [M+H]*.
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3-(4-acetylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2)):
Purification by silica gel chromatography (PE:EA=80:20) afforded the desired 2j as colourless
oil in 69% vyield (82.92 mg); tH-NMR (400 MHz, CDCl3) § 8.02-7.99 (m, 2H), 7.40-7.36 (m,
3H), 7.23-7.20 (m, 2H), 7.19-7.17 (m, 2H), 2.57 (s, 3H), 2.49 (d, J = 6.2 Hz, 1H), 2.18 (d, J =
6.0 Hz, 1H), 1.21 (s, 3H); *C-NMR (100 MHz, CDCls) & 196.9, 186.2, 171.9, 158.4, 138.0,

137.5, 130.6, 130.6, 129.5, 129.1, 129.0, 128.3, 45.9, 35.3, 29.1, 26.7, 16.2; MS (ESI) m/z 255

[M+H]*; HRMS Calculated for C2:H1sNO," 348.1230; Found: 348.1223. [M+H]".
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3-(2-iodophenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2k):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2k as white
solid in 80% yield (119.35 mg); *H-NMR (400 MHz, CDCls) & 7.88 (dd, J = 7.8, 1.2 Hz, 1H),
7.44-7.36 (m, 4H), 7.21-7.18 (m, 2H), 7.14-7.10 (m, 2H), 3.06 (d, J = 6.2 Hz, 1H), 2.19 (d, J
=6.0 Hz, 1H), 1.24 (s, 3H); *C-NMR (100 MHz, CDCls) 5 186.2, 171.0, 157.8, 139.9, 137.2,
131.0, 131.0, 130.6, 129.9, 129.6, 129.0, 97.3, 46.2, 35.7, 29.3, 16.3; MS (ESI) m/z 432

[M+H]*; HRMS Calculated for C1gH1sINO3 *432.0091; Found: 432.0083. [M+H]".
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1-methyl-6-phenyl-3-(2-(phenylthio)phenyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (21):
Purification by silica gel chromatography (PE:EA=80:20) afforded the desired 21 as white solid
in 67% yield (95.85 mg); *H-NMR (400 MHz, CDCls) & 7.47-7.42 (m, 4H), 7.40 (d, J = 3.8
Hz, 2H), 7.35-7.34 (m, 4H), 7.32-7.25 (m, 4H), 2.95 (d, J = 5.9 Hz, 1H), 2.20 (d, J = 6.0 Hz,
1H), 1.28 (s, 3H); *C-NMR (100 MHz, CDCls) & 186.8, 171.8, 158.4, 134.8, 134.4, 134.3,
133.8,131.2,131.1,130.7,130.4, 129.7, 129.5, 129.0, 128.8, 127.6, 46.2, 35.6, 29.3, 16.2; MS
(ESI) m/z 255 [M+H]"; HRMS Calculated for CsH2NOsS*™ 414.1158; Found: 414.11509.

[M-+H]*.
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3-(2-bromo-4-methylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
(2m): Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2m as
white solid in 74% yield (106.22 mg); *H-NMR (400 MHz, CDCls) §7.56 (d, J = 6.8 Hz, 1H),
7.50-7.45 (m, 3H), 7.29-7.26 (m, 3H), 7.13 (d, J = 8.0 Hz, 1H), 2.95 (d, J = 6.0 Hz, 1H), 2.42
(s, 3H), 2.26 (d, J = 6.0 Hz, 1H), 1.30 (s, 3H); *C-NMR (100 MHz, CDCls) 5 186.5, 171.3,
158.0, 141.7, 133.9, 131.0, 130.7, 130.0, 129.5, 129.0, 121.6, 46.1, 35.5, 29.2, 21.0, 16.2; MS
(ESI) m/z 398 [M+H]*; HRMS Calculated for CzoH17BrNO; * 398.0386; Found: 398.0400.
[M+H]*.
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3-(2-bromo-4-methylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
(2n): Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2n as
white solid in 76% yield (97.78 mg); *H-NMR (400 MHz, CDCls) § 7.51-7.46 (m, 3H), 7.41
(t, J = 7.6 Hz, 1H), 7.30-7.23 (m, 4H), 2.60 (d, J = 6.0 Hz, 1H), 2.56-2.46 (m, 2H), 2.44-2.32
(m, 2H), 2.29 (d, J = 6.0 Hz, 1H), 1.32 (s, 3H), 1.24 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6 Hz,
3H); ¥C-NMR (100 MHz, CDCls) § 186.5, 171.3, 158.0, 141.7, 133.9, 131.0, 130.7, 130.0,
129.5,129.0,121.6, 46.1, 35.5, 29.2, 21.0, 16.2; MS (ESI) m/z 362 [M+H]*; HRMS Calculated

for C23sH24NO3s* 362.1751; Found: 362.1768. [M+H]".
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3-(benzo[d][1,3]dioxol-4-yI)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

(20): Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 20 as
white solid in 80% yield (96.6 mg); H-NMR (400 MHz, CDCls) 5 7.46 (d, J = 7.0 Hz, 3H),
7.29-7.26 (m, 3H), 6.94 (q, J = 7.9 Hz, 2H), 6.04 (d, J = 6.0 Hz, 2H), 2.60 (d, J = 6.0 Hz, 1H),
2.24 (d, J = 5.8 Hz, 1H), 1.30 (s, 3H); **C-NMR (100 MHz, CDCl3)  186.6, 171.4, 148.9,
130.8, 130.7, 129.1, 129.0, 122.1, 121.5, 109.5, 102.0, 45.9, 35.3, 29.3, 16.2; MS (ESI) m/z

350 [M+H]*; HRMS Calculated for C20H16NOs * 350.1023; Found: 350.1020. [M+H]*.
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3-([1,1'-biphenyl]-2-yI)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (2p):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2p as white
solid in 60% yield (79.18 mg); *H-NMR (400 MHz, CDCls) & 7.66 (d, J = 8.0 Hz, 1H), 7.58-
7.52 (m, 3H), 7.45-7.41 (m, 5H), 7.37-7.34 (m, 2H), 7.26-7.23 (m, 2H), 7.13 (s, 1H), 2.58 (d,
J=6.0 Hz, 1H), 2.23 (d, J = 6.0 Hz, 1H), 1.27 (s, 3H); *C-NMR (100 MHz, CDCls) & 186.7,
172.3,158.8,142.9, 139.9, 134.4, 130.8, 130.7, 129.9, 129.1, 129.0, 128.9, 128.0, 127.8, 127.3,
126.7, 126.5, 45.9, 35.3, 29.2, 16.3; MS (ESI) m/z 382 [M+H]"; HRMS Calculated for

CstzoNOsJr 382.1438; Found: 382.1440. [M+H]+.
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ethyl 4-(1-methyl-2,4,5-trioxo-6-phenyl-3-azabicyclo[4.1.0]heptan-3-yl)benzoate (2q):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2g as white
solid in 65% yield (84.87 mg); *H-NMR (400 MHz, CDCls) 6 8.17 (d, J = 8.8 Hz, 2H), 7.78
(d, J=8.5Hz, 1H), 7.66 (d, J = 7.0 Hz, 1H), 7.52-7.44 (m, 3H), 7.36 (t, J = 7.8 Hz, 1H), 7.24
(s, 1H), 4.43-4.35 (m, 2H), 2.56 (d, J = 6.3 Hz, 1H), 2.25 (d, J =6.3 Hz, 1H), 1.40 (t, J=7.1
Hz, 3H), 1.28 (s, 3H); *C-NMR (100 MHz, CDCls) § 207.2, 186.3, 171.8, 165.5, 137.7, 130.8,
130.7, 129.1, 129.0, 128.2, 128.1, 128.0, 122.8, 61.3, 35.3, 30.1, 29.0, 16.3, 14.1; MS (ESI)

m/z 255 [M+H]*; HRMS Calculated for C2;HzNOs* 378.1336; Found: 378.1327. [M+H]*.

3-benzyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2r): Purification by
silica gel chromatography (PE:EA=85:15) afforded the desired 2r as white solid in 78% yield
(90.73 mg); 'H-NMR (400 MHz, CDCls) & 7.44-7.41 (m, 2H), 7.40-7.37 (m, 3H), 7.36-7.29
(m, 3H), 7.17-7.14 (m, 2H), 5.05 (d, J = 13.7 Hz, 1H), 4.94 (d, J = 13.6 Hz, 1H), 2.17 (d, J =
6.2 Hz, 1H), 2.02 (d, J = 5.9 Hz, 1H), 1.21 (s, 3H); *C-NMR (100 MHz, CDCls) & 186.3,
171.9,158.7,135.8, 133.1,131.0, 130.9, 130.5, 129.2, 128.9, 128.6, 128.5, 128.0, 127.7, 127.6,
455, 44.8, 34.8, 28.9, 16.1; MS (ESI) m/z 320 [M+H]*; HRMS Calculated for CooHisNOs*

320.1281 ; Found: 320.1281. [M+H]".
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1-methyl-6-phenyl-3-(thiophen-3-ylmethyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2s):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2s as yellow
solid in 70% yield (78.80 mg); *H-NMR (400 MHz, CDCls) § 7.42-7.39 (m, 4H), 7.17-7.14
(m, 3H), 6.96 (dd, J = 5.1, 3.6 Hz, 1H), 5.27 (d, J = 14.3 Hz, 1H), 5.09 (d, J = 14.3 Hz, 1H),
2.17 (d, 3 =5.9 Hz, 1H), 2.04 (d, J = 5.9 Hz, 1H), 1.24 (s, 3H); **C-NMR (100 MHz, CDCls)
0 186.2, 171.7, 158.2, 148.7, 142.5, 131.0, 130.6, 128.9, 110.5, 109.7, 45.6, 37.5, 34.8, 29.0,
16.0; MS (ESI) m/z 326 [M+H]*; HRMS Calculated for CigH16NOsS * 326.0845; Found:

326.0851. [M+H]".

Ph
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3-(2-bromo-4-methylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
(2t): Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2t as white
solid in 71% yield (3.56 g); *H-NMR (400 MHz, CDCls) & 8.53-8.44 (m, 2H), 7.55-7.52 (m,
1H), 7.36 (dd, J = 4.5, 1.6 Hz, 1H), 7.32-7.21 (m, 4H), 7.06 (dd, J = 4.5, 1.6 Hz, 1H), 5.38-
5.31 (m, 2H), 1.97 (d, J = 5.9 Hz, 1H), 1.23 (m, 4H); 3C-NMR (100 MHz, CDCls) 6 186.8,
171.6, 158.4, 140.5, 137.8, 131.7, 131.6, 131.3, 130.6, 130.2, 129.6, 47.1, 46.9, 36.3, 29.9,
16.9; MS (ESI) m/z 321 [M+H]*; HRMS Calculated for CigH17NO3 * 321.1234; Found:

321.1227. [M+H]".
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3-(furan-3-ylmethyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (2u):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2u as white
solid in 73% yield (78.07 mg); tH-NMR (400 MHz, CDCls) & 7.42-7.39 (m, 3H), 7.26-7.25
(m, 3H), 7.17-7.15 (m, 2H), 6.96 (dd, J = 5.2, 3.5 Hz, 1H), 5.27 (d, J = 14.3 Hz, 1H), 5.09 (d,
J =143 Hz, 1H), 2.18 (d, J = 5.9 Hz, 1H), 2.04 (d, J = 5.9 Hz, 1H), 1.24 (s, 3H); 3C-NMR
(100 MHz, CDCls) 6 186.1,171.7,158.2, 148.7, 142.5, 130.9, 130.6, 129.0, 110.6, 109.7, 45.6,
37.5,34.8,29.1, 16.1; MS (ESI) m/z 310 [M+H]*; HRMS Calculated for C1gH1sNO4*310.1074;

Found: 310.1080. [M+H]*.
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3-(4-fluorobenzyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2v):

Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2v as white
solid in 74% yield (86.36 mg); *H-NMR (400 MHz, CDCls) & 7.46-7.39 (m, 5H), 7.17-7.15
(m, 2H), 7.05-6.99 (m, 2H), 5.02 (d, J = 13.7 Hz, 1H), 4.91 (d, J = 13.7 Hz, 1H), 2.15 (d, J =
5.9 Hz, 1H), 2.04 (d, J = 5.9 Hz, 1H), 1.22 (s, 3H); *C-NMR (100 MHz, CDCls) & 186.2,
171.9, 162.5 (d, Jc.r = 245.3 Hz, 1C), 158.7, 131.6, 131.4 (d, Jc.r = 8.6 Hz, 1C), 130.8, 130.5,
129.0, 115.6 (d, Jc.r = 22 Hz, 1C), 45.5, 44.1, 34.8, 29.7, 29.0, 16.1; **F NMR (376 MHz,
CDCls) § —111.5 (s, 1F); MS (ESI) m/z 338 [M+H]*; HRMS Calculated for CoH17FNO; *

338.1187; Found: 338.1179. [M+H]".
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3-(4-fluorobenzyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione 2w):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2w as white
solid in 68% yield (96.32 mg); *H-NMR (400 MHz, CDCls) § 7.43-7.38 (m, 3H), 7.16 (dd, J
= 4.3, 3.2 Hz, 2H), 6.70 (s, 2H), 4.96 (d, J = 13,5 Hz, 1H), 4.87 (d, J = 13.5 Hz, 1H), 3.85 (d,
J=3.7 Hz, 6H), 3.83 (d, J = 2.7 Hz, 3H), 2.17 (d, J = 5.8 Hz, 1H), 2.05 (d, J = 5.9 Hz, 1H),
1.22 (s, 3H); *C-NMR (100 MHz, CDCl3) § 186.3, 171.9, 158.7, 153.4, 153.1, 137.7, 131.3,
130.8, 130.5, 128.9, 128.5, 128.5, 106.7, 104.5, 60.8, 56.1, 45.5, 45.0, 43.9, 34.8, 29.0, 16.1;
MS (ESI) m/z 255 [M+H]*; HRMS Calculated for C3sH24NOs* 410.1598; Found: 410.1594

[M+H]*.
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1,3-dimethyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2x): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 2x as white solid in 78% yield (65.65
mg); 'H-NMR (400 MHz, CDCls) & 7.44-7.40 (m, 3H), 7.19-7.16 (m, 2H), 3.27 (s, 3H), 2.28
(d, J = 5.9 Hz, 1H), 2.09 (d, J = 5.9 Hz, 1H), 1.23 (s, 3H); 3C-NMR (100 MHz, CDCl5) &
186.1, 172.3, 158.9, 130.9, 130.5, 128.9, 45.4, 34.7, 29.2, 28.1, 16.2; MS (ESI) m/z 244

[M+H]*; HRMS Calculated for C14H14aNO3 * 244.0968; Found: 244.0978. [M+H]".
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1-methyl-6-phenyl-3-propyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2y): Purification by
silica gel chromatography (PE:EA=85:15) afforded the desired 2y as white solid in 78% yield
(73.21 mg); *H-NMR (400 MHz, CDCls) § 7.64-7.62 (m, 1H), 7.43-7.39 (m, 3H), 7.19-7.17
(m, 1H), 2.24 (d, J = 5.8 Hz, 1H), 2.08 (d, J = 5.9 Hz, 1H), 1.70-1.59 (m, 4H), 1.23 (s, 3H),
1.00-0.93 (m, 3H); *C-NMR (100 MHz, CDCls)  186.5, 172.1, 158.8, 133.1, 131.1, 130.9,

130.6, 128.9, 128.7,43.2,34.7,29.2, 22.2, 21.0, 16.2, 11.3; MS (ESI) m/z 272 [M+H]"; HRMS

Calculated for C16H1sNO3*272.1281; Found: 272.1296. [M+H]".

Ph

1,3-dimethyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2z): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 2z as white solid in 73% yield (68.01
mg); *H-NMR (400 MHz, CDCls) & 7.43-7.40 (m, 3H), 7.19-7.16 (m, 2H), 5.89-5.79 (m, 1H),
5.33-5.23 (M, 2H), 4.51 (dd, J = 14.2, 6.5 Hz, 1H), 4.36 (dd, J = 15.4, 5.8 Hz, 1H), 2.27 (d, J
= 5.9 Hz, 1H), 2.09 (d, J = 5.9 Hz, 1H), 1.23 (s, 3H); *C-NMR (100 MHz, CDCls) 5 186.3,
171.7,158.4, 130.9, 130.7, 130.6, 128.9, 119.6, 45.5, 43.7, 34.8, 29.1, 16.1; MS (ESI) m/z 255

[M+H]*; HRMS Calculated for C16H1sNO3s* 270.1125; Found: 270.1117. [M+H]*.
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1-methyl-6-phenyl-3-(prop-2-yn-1-yl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2aa):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2aa as brown
solid in 72% yield (66.57 mg); *H-NMR (400 MHz, CDCls) § 7.42-7.39 (m, 3H), 7.18-7.16
(m, 2H), 4.64 (dd, J = 16.6, 2.5 Hz, 1H), 4.53 (dd, J = 16.5, 2.5 Hz, 1H), 2.31 (d, J = 6.0 Hz,
1H), 2.23 (t, J = 2.5 Hz, 1H), 2.11 (d, J = 6.0 Hz, 1H), 1.24 (s, 3H); C-NMR (100 MHz,
CDCls) 6 185.7,171.1, 157.5, 130.7, 130.5, 128.9, 76.9, 71.7, 45.6, 34.8, 30.6, 29.0, 16.0; MS

(ESI) m/z 255 [M+H]*; HRMS Calculated for CisH1sNOs;* 268.0968; Found: 268.0971.

[M+H]".
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3-cyclopropyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2ab):

Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2ab as white
solid in 68% yield (63.35 mg); *H-NMR (400 MHz, CDCls) & 7.44-7.39 (m, 3H), 7.18-7.15
(m, 2H), 2.74-2.68 (m, 1H), 2.18 (d, J = 5.9 Hz, 1H), 2.07 (d, J = 5.9 Hz, 1H), 1.25-1.15 (m,
4H), 1.12-1.05 (m, 1H), 0.91-0.83 (m, 1H), 0.66-0.59 (m, 1H); *C-NMR (100 MHz, CDCls)
6 186.3, 173.0, 159.4, 131.0, 130.5, 128.9, 45.8, 35.0, 29.1, 25.3, 16.0, 9.0, 7.1; MS (ESI) m/z

270 [M+H]*; HRMS Calculated for C16H1sNOs* 270.1125; Found: 270.1133. [M+H]*.
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3-cyclobutyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (2ac):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 2ac as white
solid in 65% vyield (63.71 mg); *H-NMR (400 MHz, CDCl3) & 7.42-7.38 (m, 3H), 7.18-7.15
(m, 2H), 4.92-4.83 (m, 1H), 2.70-2.59 (m, 2H), 2.35-2.29 (m, 3H), 2.08 (d, J = 5.9 Hz, 1H),
1.92-1.85 (m, 1H), 1.82-1.74 (m, 1H), 1.20 (s, 3H); 3C-NMR (100 MHz, CDCls) & 186.7,
172.6, 159.0, 132.0, 130.6, 130.1, 128.9, 128.8, 49.2, 45.6, 35.1, 29.2, 28.7, 27.7, 16.1, 15.4;
MS (ESI) m/z 255 [M+H]*; HRMS Calculated for C17H1sNO3s* 284.1281; Found: 284.1287.

[M+H]*.

0]

o Me

N
Y-
O

4a
1,6-dimethyl-3-(p-tolyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4a): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 4a as white solid in 80% yield (67.33
mg); *H-NMR (400 MHz, CDCls) & 7.47-7.39 (m, 3H), 7.08-7.05 (m, 2H), 2.23 (d, J = 5.8 Hz,
1H), 1.57 (s, 3H), 1.55-1.53 (m, 4H); 3C-NMR (100 MHz, CDCls) & 188.3, 172.5, 158.3,
133.9, 129.3, 129.0, 127.7, 36.0, 34.0, 31.2, 14.1, 12.2; MS (ESI) m/z 255 [M+H]*; HRMS

Calculated for C14H14NO3* 244.0968; Found: 244.0962. [M+H]".
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1,6-dimethyl-3-(p-tolyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4b): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 4b as white solid in 83% yield (73.88
mg); ‘H-NMR (400 MHz, CDCls) 6 7.18 (d, J = 7.6 Hz, 2H), 6.88 (d, J = 10.6 Hz, 2H), 2.31
(s, 3H), 2.15 (d, J = 5.8 Hz, 1H), 1.51 (s, 3H), 1.48 (d, J = 6.2 Hz, 4H); *C-NMR (100 MHz,
CDCls) 6 188.4, 172.5, 158.5, 139.1, 131.2, 130.0, 127.4, 36.0, 34.0, 31.2, 21.2, 14.2, 12.3;

MS (ESI) m/z 255 [M+H]*; HRMS Calculated for CysH1sNOs*™ 258.1125; Found: 258.1120.

[M+H]".
O
o Me
N
ISR
MeO ©
4c
3-(4-methoxyphenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4c):

Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 4c as white
solid in 78% yield (73.75 mg); *H-NMR (400 MHz, CDCls) & 7.01-6.94 (m, 4H), 3.81 (s, 3H),
2.21(d, J = 5.8 Hz, 1H), 1.59 (s, 3H), 1.55 (d, J = 5.8 Hz, 4H); 3C-NMR (100 MHz, CDCl5)
0 188.5, 172.7, 159.8, 158.8, 128.8, 126.5, 121.7, 114.7, 114.2, 55.5, 36.1, 34.0, 31.3, 14.3,
12.4; MS (ESI) m/z 274 [M+H]"; HRMS Calculated for CisH1sNO4s* 274.1074; Found:
274.1076. [M+H]*.

S47



3-(4-methoxyphenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4d):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 4d as white
solid in 80% yield (72.31 mg); *H-NMR (400 MHz, CDCls) § 7.17-7.11 (m, 2H), 7.08-7.04
(m, 2H), 2.22 (d, J = 5.8 Hz, 1H), 1.60 (s, 3H), 1.57 (d, J = 5.8 Hz, 1H), 1.55 (s, 3H); 33C-
NMR (100 MHz, CDCls) & 188.1, 172.5, 162.6 (d, Jc.r = 247.0 Hz, 1C), 158.4, 129.7 (d, Jc+
=8.7Hz, 1C), 129.6, 116.5 (d, Jc.r= 22.4 Hz, 1C), 77.4, 36.2, 34.1, 31.3, 14.3, 12.4; °F NMR
(376 MHz, CDCl3) & —111.5 (s, 1F);s MS (ESI) m/z 255 [M+H]*; HRMS Calculated for

C1H13FNO3* 262.0874; Found: 262.0867. [M+H]".
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4e
3-(4-chlorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4e):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 4e as white
solid in 81% vyield (77.82 mg); *H-NMR (400 MHz, CDCls) & 7.45-7.42 (m, 2H), 7.05-7.01
(m, 2H), 2.22 (d, J = 5.8 Hz, 1H), 1.61 (s, 3H), 1.58 (d, J = 5.8 Hz, 1H), 1.57 (s, 3H); **C-

NMR (100 MHz, CDCls) 6 188.0, 172.3, 158.2, 135.2, 132.3, 129.7, 129.2, 129.1, 36.2, 34.1,
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31.3, 14.3, 12.4; MS (ESI) m/z 278 [M+H]"; HRMS Calculated for C14H13CINOs* 278.0578;

Found: 278.0587. [M+H]".
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3-(4-chlorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4f): Purification
by silica gel chromatography (PE:EA=85:15) afforded the desired 4f as brown solid in 78%
yield (86.93 mg); *H-NMR (400 MHz, CDCls) § 7.90-7.60 (m, 2H), 7.01-6.97 (m, 2H), 2.24
(d, J = 5.8 Hz, 1H), 1.62 (s, 3H), 1.60 (d, J = 5.8 Hz, 1H), 1.58 (s, 3H); *C-NMR (100 MHz,
CDCls) 6 188.0, 172.3, 158.2, 132.9, 132.7, 132.1, 129.6, 123.3, 36.2, 34.1, 31.3, 14.3, 12.4;
MS (ESI) m/z 322 [M+H]*; HRMS Calculated for C14H13BrNO3* 322.0073; Found: 322.0072.

[M+H]".

)

o Me

N
o
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3-(4-iodophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4g): Purification
by silica gel chromatography (PE:EA=85:15) afforded the desired 4g as white solid in 78%
yield (102.17 mg); *H-NMR (400 MHz, CDCl3) 8 7.82 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4
Hz, 2H), 2.23 (d, J = 5.8 Hz, 1H), 1.60 (s, 3H), 1.60 (d, J = 5.8 Hz, 1H), 1.59 (s, 3H); **C-
NMR (100 MHz, CDCls) 6 188.0, 172.3, 158.2, 138.7, 138.0, 133.6, 129.7, 121.6, 95.0, 36.2,
34.1, 31.3, 14.3, 12.4; MS (ESI) m/z 370 [M+H]*; HRMS Calculated for Ci4sHi3INOs*

369.9935; Found: 369.9934. [M+H]".
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3-(4-iodophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4h): Purification
by silica gel chromatography (PE:EA=85:15) afforded the desired 4h as white solid in 70%
yield (99.6 mg); *H-NMR (400 MHz, CDCls) 6 7.92 (dd, J = 8.0, 1.1 Hz, 1H), 7.47-7.43 (m,
1H), 7.18-7.09 (m, 2H), 2.84 (d, J = 5.8 Hz, 1H), 1.64 (s, 3H), 1.60 (d, J = 5.8 Hz, 1H), 1.59
(s, 3H); *C-NMR (100 MHz, CDCl3) 6 187.9, 171.3, 157.6, 139.9, 130.9, 129.9, 129.6, 121.6,
97.3, 36.5, 34.5, 31.5, 145, 12.7; MS (ESI) m/z 370 [M+H]*; HRMS Calculated for

C14H13INO3" 369.9935; Found: 369.9946. [M+H]".

o Me
O]
Me
(1
4i
1,6-dimethyl-3-(naphthalen-1-yl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (dr: 1:1) (4i):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 4i as white solid
in 75% yield (76.11 mg); *H-NMR (400 MHz, CDCls) & 7.89-7.83 (m, 4H), 7.49-7.41 (m, 5H),
7.40-7.32 (m, 2H), 7.19-7.16 (m, 3H), 2.45 (d, J = 5.8 Hz, 1H), 2.31 (d, J = 5.8 Hz, 1H), 1.67
(d, J = 5.8 Hz, 1H), 1.59-1.58 (m, 4H); *C-NMR (100 MHz, CDCls) & 188.6, 188.3, 172.7,
172.2,159.0, 158.6, 134.5, 134.4,131.2, 130.5, 130.1, 129.9, 129.5, 129.3, 129.0, 128.6, 127.5,

127.4,126.9, 126.6, 126.4, 125.6, 125.5, 125.3, 121.7, 120.8, 36.3, 36.1, 34.4, 34.1, 31.6, 31.5,
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14.5,14.3,12.5,12.4; MS (ESI) m/z 294 [M+H]"; HRMS Calculated for C1sH1sNO3"294.1125;

Found: 294.1129. [M+H]".

4 O
3-benzyl-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4]): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 4j as white solid in 71% yield (63.19
mg); *H-NMR (400 MHz, CDCls) 6 7.30 (d, J = 7.0 Hz, 2H), 7.24-7.19 (m, 3H), 4.91 (d, J =
13.7 Hz, 1H), 4.81 (d, J = 13.7 Hz, 1H), 1.80 (d, J = 5.6 Hz, 1H), 1.48 (s, 3H), 1.41 (s, 3H),
1.31 (d, J = 5.6 Hz, 1H); 3C-NMR (100 MHz, CDCls) & 188.0, 172.3, 158.5, 135.9, 129.1,
128.6, 128.0, 44.6, 35.7, 33.7, 31.2, 14.3, 12.3; MS (ESI) m/z 255 [M+H]*; HRMS Calculated

for C1sH1sNNaOs* 280.0944; Found: 280.0937. [M+Na]".

4k
3-benzyl-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (4Kk): Purification by silica
gel chromatography (PE:EA=85:15) afforded the desired 4k as white solid in 82% yield (98.55
mg); 'H-NMR (400 MHz, CDCls) & 6.64 (s, 2H), 4.88 (d, J = 13.6 Hz, 1H), 4.81 (d, J = 13.6
Hz, 1H), 3.82 (s, 6H), 3.80 (s, 3H), 1.86 (d, J = 5.5 Hz, 1H), 1.56 (s, 3H), 1.48 (s, 3H), 1.40 (d,

J = 5.8 Hz, 1H); **C-NMR (100 MHz, CDCls) 6 187.9, 172.3, 158.5, 153.1, 137.7, 131.3,
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106.6, 60.7, 56.1, 44.8, 35.7, 33.7, 31.2, 14.2, 12.3; MS (ESI) m/z 348 [M+H]*; HRMS

Calculated for C1sH22NOg* 348.1442; Found: 348.1445. [M+H]".
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5a

6-(4-chlorophenyl)-1-methyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione (5a):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 5a as white
solid in 72% yield (84.64 mg); *H-NMR (400 MHz, CDCls) & 7.38-7.35 (m, 5H), 7.13-7.07
(m, 4H), 2.48 (d, J = 6.0 Hz, 1H), 2.11 (d, J = 7.8 Hz, 1H), 1.21 (s, 3H); *C-NMR (100 MHz,
CDCls) 6 186.4,171.8, 158.5, 135.2, 133.8, 132.0, 129.5, 129.3, 129.2, 127.8, 45.1, 35.2, 29.0,
16.2; MS (ESI) m/z 340 [M+H]*; HRMS Calculated for CigHisCINOs* 340.0735; Found:

340.0758. [M+H]".

OMe
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6-(4-methoxyphenyl)-1-methyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (5b):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 5b as white
solid in 75% yield (87.01 mg); *H-NMR (400 MHz, CDCls) & 7.52-7.45 (m, 3H), 7.18-7.17
(m, 2H), 7.16-7.12 (m, 2H), 6.99-6.96 (m, 2H), 3.85 (s, 3H), 2.52 (d, J = 5.9 Hz, 1H), 2.19 (d,

J=6.0 Hz, 1H), 1.28 (s, 3H); *C-NMR (100 MHz, CDCl3) & 187.1, 172.3, 160.0, 158., 134.0,

S52



131.8, 129.5, 129.3, 127.8, 122.5, 1145, 55.4, 45.3, 35.6, 29.4, 16.2; MS (ESI) m/z 255

[M+H]*; HRMS Calculated for CyH1sNO4*336.1230; Found: 336.1223. [M+H]".

6-([1,1'-biphenyl]-4-yl)-1-methyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (5c):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 5¢ as white
solid in 71% yield (93.69 mg); *H-NMR (400 MHz, CDCls)  7.67 (d, J = 8.5 Hz, 2H), 7.64-
7.61 (m, 2H), 7.53-7.45 (m, 5H), 7.41-7.37 (m, 1H), 7.33 (d, J = 8.3 Hz, 2H), 7.20-7.17 (m,
2H), 2.59 (d, J = 6.3 Hz, 1H), 2.27 (d, J = 6.3 Hz, 1H), 1.33 (s, 3H); 3C-NMR (100 MHz,
CDCls) 6 186.8, 172.2, 158.8, 142.0, 140.2, 134.0, 131.1, 129.7, 129.5, 129.3, 128.9, 127.9,
127.7, 127.2, 45.6, 35.4, 29.2, 16.3; MS (ESI) m/z 255 [M+H]*; HRMS Calculated for

CosH2oNO3* 382.1438; Found: 382.1430. [M+H]+.

Me

Me

G
Ph 6

1,6-dimethyl-3-(4-(phenylethynyl)phenyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione  (6):
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 6 as dark brown

solid in 65% yield (71.75 mg); *H-NMR (400 MHz, CDCls) & 7.61-7.58 (m, 2H), 7.54-7.51
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(m, 2H), 7.36-7.33 (m, 3H), 7.08-7.05 (m, 2H), 2.23 (d, J = 5.8 Hz, 1H), 1.60 (s, 3H), 1.56 (d,
J = 4.8 Hz, 4H); ®C-NMR (100 MHz, CDCls) 5 188.1, 172.3, 158.2, 133.5, 132.5, 131.7,
128.5,128.4, 127.9, 124.4, 122.8, 90.7, 88.3, , 36.1, 34.1, 31.2, 14.3, 12.4; MS (ESI) m/z 255

[M+H]*; HRMS Calculated for C;H1sNO3s* 344.1281; Found: 344.1274. [M+H]*.

@)

o Me

N
Ph

7

3-([1,1'-biphenyl]-4-yI)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione :
Purification by silica gel chromatography (PE:EA=85:15) afforded the desired 7 as white solid
in 60% yield (114.26 mg); *H-NMR (400 MHz, CDCls) § 7.67-7.64 (m, 2H), 7.59-7.57 (m,
2H), 7.46-7.42 (m, 2H), 7.39-7.35 (m, 1H), 7.18-7.15 (m, 2H), 2.26 (d, J = 5.8 Hz, 1H), 1.63
(s, 3H), 1.59 (d, J = 7.4 Hz, 4H); *C-NMR (100 MHz, CDCls)  13C-NMR (101 MHz,
CHLOROFORM-D) 6 188.6, 172.8, 158.7, 134.0, 133.0, 132.2, 129.0, 128.8, 128.4, 124.9,
123.3, 36.6, 34.6, 31.7, 14.8, 12.9; MS (ESI) m/z 255 [M+H]"; HRMS Calculated for

C20H1sNOs* 320.1281; Found: 320.1270. [M+H]".
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(9) Copies of *H NMR, °C NMR, F NMR and Mass Spectra
'H NMR spectrum of 1g (400 MHz, CDCls)

N-(4-isopropylphenyl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1g (100 MHz, CDCl3)

Me

Me 0

N-(4-isopropylphenyl)-N-(3-phenylpropioloyl)methacrylamide
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HRMS spectrum of 1g
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'H NMR spectrum of 1i (400 MHz, CDCls)
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N-(4-(methylthio)phenyl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1i (100 MHz, CDCla)
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N-(4-(methylthio)phenyl)-N-(3-phenylpropioloyl)methacrylamide
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Sample Name
User Name
Sample Type
ACQ Method

SMT 346(A)

HRMS spectrum of 1i

Position P1-BS Instrument Name

SYSTEM (SYSTEM) Inj Vol 1 InjPosition

Sample
Pos_100ACN.m

x10 6

1.7 -
1.6 -
1.5 |
14 -
1.3
19 |
1.1

0.9 1
0.8 |
0.7 1
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1
0.1 4

IRM Calibration Status ~ Success Data Filename
Comment Acquired Time

BIOQTOF

SMT 346(A).d
27-04-2024 12:38:47 (UTC+05:30)

+ESI Scan (rt: 0.202-0.534 min, 21 scans) Frag=175.0V SMT 3

3361115

336.09 336.1 336.11 336.12 336.13

Counts vs. Mass-to-Charge (m/z)
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'H NMR spectrum of 11 (400 MHz, CDCls)

N-(3-phenylpropioloyl)-N-(2-(phenylthio)phenyl)methacrylamide
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13C NMR spectrum of 11 (100 MHz, CDCla)

N-(3-phenylpropioloyl)-N-(2-(phenylthio)phenyl)methacrylamide

UL

S$62

T
MSAARARSAS RAAAAAALLE LARLALLAS | T T T AN Ty TTTTTTETETTYY Ty T T v
N 10 0.0 1350 1380 130 1%0 1350 M0 1330 1320 130 1300 1280 1
| ] | | Il || | | I
£ 74 g & g8 BE £ & §
g BR i e Hg & # 3
e | L [J | l
17&9 lﬂ:’ ] 155.3‘ l‘a.’ l").’o : ln{Q lla.o 10!'2 ')0‘.’ w‘.ﬂ "'.0 OJ o w0 x;.o 2010 l(;.o
| | I A 2N L | | P |
! ] B TREREAREEASEEGE & $ 283 ]
i % BRUAHHRBAARARAS : 4 RRK H



HRMS spectrum of 1l

Qualitative Compound Report
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'H NMR spectrum of 1m (400 MHz, CDClzs)

N-(2-bromo-4-methylphenyl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1m (100 MHz, CDCls)

N-(2-bromo-4-methylphenyl)-N-(3-phenylpropioloyl)methacrylamide
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HRMS spectrum of 1m
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'H NMR spectrum of 1n (400 MHz, CDClz)

N-(2,6-diethylphenyl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1n (100 MHz, CDCla)

N-(2,6-diethylphenyl)-N-(3-phenylpropioloyl)methacrylamide
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HRMS spectrum of 1n

Sample Name SMT 316(A) Position P1-C9 Instrument Name BIOQTOF
User Name SYSTEM (SYSTEM) Inj Vol 1 InjPosition
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Counts vs. Mass-to-Charge (m/z)
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'H NMR spectrum of 10 (400 MHz, CDCls)

N-(benzol[d][1,3]dioxol-4-yl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 10 (100 MHz, CDCl3)

N-(benzol[d][1,3]dioxol-4-yl)-N-(3-phenylpropioloyl)methacrylamide
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Sample Name
User Name
Sample Type
ACQ Method

SMT 345(A)

HRMS spectrum of 10

Position P1-C8 Instrument Name

SYSTEM (SYSTEM) Inj Vol 1 InjPosition
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'H NMR spectrum of 1p (400 MHz, CDClz)
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N-([1,1'-biphenyl]-3-yl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1p (100 MHz, CDCla)
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N-([1,1'-biphenyl]-3-yl)-N-(3-phenylpropioloyl)methacrylamide
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Mass spectrum of 1p
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'H NMR spectrum of 1s (400 MHz, CDCls)
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N-(3-phenylpropioloyl)-N-(thiophen-2-ylmethyl)methacrylamide
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13C NMR spectrum of 1s (100 MHz, CDCla)
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N-(3-phenylpropioloyl)-N-(thiophen-2-ylmethyl)methacrylamide

1440 1420 1400 1380 1360 1340 1320 1300 1260 1260 1240 1220 = 1200 1180
| | I [ Y A N AN | | |
B % B B D BARRY WG £ R
5 L HY B A HANRY 4489 i g

| | | L J l

T T

rret \BAs anas TETTTTT T TY T Tr Tr R e e e s
100 1500 15990 140.0 130.0 1200 1100 100.0 w00 80.0 0.0 60.0 50,0 40.0 30.0

X 0
| | /) Bt Mo L\ | I N | |
2 b HARHRGREASOMZILRE § i AE% ] @
g 3 S HHHSRARRR SRS x 8 FRR 9 .

S77



HRMS spectrum of 1s

Qualitative Compound Report
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'H NMR spectrum of 1t (400 MHz, DMSO-d6)

N-(3-phenylpropioloyl)-N-(pyridin-4-ylmethyl)methacrylamide

y ",
|| ' ,J_S ]} 5
—’r L ___“y l»v-: \_ - 7\
» - ]'\ Il“ h | i o ” s »
7 ... g £
(@ £

LT .

(\—L

—
Y C——
[ 0%
b——
< y— 0%
L —
=
ass

3

T v r T r T T A r ‘
a0 &0 5.0 40 X 20
A LA [ | I I | I
EF BER g ¥ AH E: 7! Z
s e = b Wi - i -

S79



13C NMR spectrum of 1t (100 MHz, DMSO-d6)

N-(3-phenylpropioloyl)-N-(pyridin-4-ylmethyl)methacrylamide
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HRMS spectrum of 1t

Sample Name SMT 259(A) Position P1-A7 Instrument Name BIOQTOF
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'H NMR spectrum of 1u (400 MHz, CDClz)
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N-(furan-2-ylmethyl)-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1u (100 MHz, CDCla)
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N-(furan-2-ylmethyl)-N-(3-phenylpropioloyl)methacrylamide
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HRMS spectrum of 1u

Qualitative Compound Report
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'H NMR spectrum of 1v (400 MHz, CDCls)
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N-(4-fluorobenzyl)-N-(3-phenylpropioloyl)methacrylamide

C

75 74 73 72 71 ) .7.0
0K VI TN IS I [ |
FERRELRETOTELRRARARY : 28

-
2
8 2 -
i i%g r
------ T T T T T ™ L B e —r SO A4 AT T YT T ™ T TV
80 7.0 6.0 5.0 4.0 30 20 1.0
M |

SR —
53F6 —
S0 —
o

BB PSOTREYRRRRATES

PSPSESISISISISISISIS IS IS SIS S

S$85



13C NMR spectrum of 1v (100 MHz, CDCls)
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N-(4-fluorobenzyl)-N-(3-phenylpropioloyl)methacrylamide
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BF NMR spectrum of 1v (100 MHz, CDCls)
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N-(4-fluorobenzyl)-N-(3-phenylpropioloyl)methacrylamide
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Mass spectrum of 1v

Qualitative Compound Report
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'H NMR spectrum of 1y (400 MHz, CDCls)
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N-(3-phenylpropioloyl)-N-propylmethacrylamide
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13C NMR spectrum of 1y (100 MHz, CDCls)
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N-(3-phenylpropioloyl)-N-propylmethacrylamide
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Mass spectrum of 1y
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N-(3-phenylpropioloyl)-N-propylmethacrylamide
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'H NMR spectrum of 1z (400 MHz, CDClzs)
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13C NMR spectrum of 1z (100 MHz, CDCls)

ﬁ\Ni\Ph
at

N-allyl-N-(3-phenylpropioloyl)methacrylamide
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HRMS spectrum of 1z
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'H NMR spectrum of 1aa (400 MHz, CDCls)
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N-(3-phenylpropioloyl)-N-(prop-2-yn-1-yl)methacrylamide
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13C NMR spectrum of 1aa (100 MHz, CDCls)
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N-(3-phenylpropioloyl)-N-(prop-2-yn-1-yl)methacrylamide
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Sample Name
User Name
Sample Type
ACQ Method
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HRMS spectrum of laa
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'H NMR spectrum of 1ab (400 MHz, CDCls)

N-cyclopropyl-N-(3-phenylpropioloyl)methacrylamide
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13C NMR spectrum of 1ab (100 MHz, CDCls)

N-cyclopropyl-N-(3-phenylpropioloyl)methacrylamide
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Mass Spectrum of 1ab

N-cyclopropyl-N-(3-phenylpropioloyl)methacrylamide

MFE M5 Spectrum

%10 8

2
1.51
14

0.5

0~

Cpd 33: C16 H15 N C©2: +E5| MFE Spectrum (0.098-0.765 min) Frag=175.0V SMD-55A.d

2541197
(M+H}+

524 2550
[2M+MNH4 1+
]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts ve. Mass-to-Charge (miz)

MFE MS Zoomed Spectrum

x10 © Cpd 33: C16 H15 N O2: +E3I MFE Spectrum (0.098-0.765 min) Frag=175.0% SMD-554.d
2541197
(MHH)+
2_
1.51
1_
524 2550
2920772
051 l (M0 (2M+NH4)+
0 ]

240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
Counts ve. Mass-to-Charge (miz)

$100




'H NMR spectrum of 1ae (400 MHz, CDCla)
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N-(3-(4-methoxyphenyl)propioloyl)-N-phenylmethacrylamide
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13C NMR spectrum of 1ae (100 MHz, CDCls)
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N-(3-(4-methoxyphenyl)propioloyl)-N-phenylmethacrylamide
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HRMS spectrum of lae

Qualitative Compound Report
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'H NMR spectrum of 1af (400 MHz, CDClzs)
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N-(3-([1,1'-biphenyl]-4-yl)propioloyl)-N-phenylmethacrylamide
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13C NMR spectrum of 1af (100 MHz, CDCls)
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N-(3-([1,1'-biphenyl]-4-yl)propioloyl)-N-phenylmethacrylamide
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HRMS spectrum of laf

Qualitative Compound Report
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'H NMR spectrum of 3b (400 MHz, CDClz)
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13C NMR spectrum of 3b (100 MHz, CDCla)
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HRMS spectrum of 3b

Qualitative Compound Report
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'H NMR spectrum of 3f (400 MHz, CDCls)
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13C NMR spectrum of 3f (100 MHz, CDCls)

Br\©\ ())\\
—

N ™ me

O)\(

N-(4-bromophenyl)-N-methacryloylbut-2-ynamide

Jo 5 N .

D L e Lt L e b e e e i e e ) L S L SR et s L s sia s ]
137.0 1360 1350 1340 133.0 1320 131.0 1300 1290 1280 127.0 1260 1250 1240 123.0 1220 1210

| I A | | | ||
R hes 8 $9 g
g R 8 &8
| I LU ihL | A i l J.
180.0 1me 160.0 1500 140.0 1300 1200 110.0 1000 00 80.0 0.0 we s0.0 40,0 36.0 200 100 -
| | [ I/ % AN | A\ | |
8 3 5 R hEgs %8aH ¥ 2588 T B
g g $ 4 odsR A9AS x RRAR E ¢

S111



HRMS spectrum of 3f

Qualitative Compound Report
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'H NMR spectrum of 3j (400 MHz, CDCls)

N-benzyl-N-methacryloylbut-2-ynamide
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13C NMR spectrum of 3j (100 MHz, CDCls)
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HRMS spectrum of 3j

Qualitative Compound Report
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'H NMR spectrum of 2a (400 MHz, CDCls)

1-methyl-3,6-diphenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 2a (100 MHz, CDCls)

1-methyl-3,6-diphenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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HRMS spectrum of 2a

__Qualitative Compound Report
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'H NMR spectrum of 2b (400 MHz, CDClz)

0]
Ph

O,

N
JeR Lt
(e}
Me

1-methyl-6-phenyl-3-(p-tolyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

s
/| . g
/ ~dh /B — g
;k} 1(7}} M\ |7
=
__,_:‘\"W ‘-\/“y ~ \J \‘ ‘ ST S J S
————— o S A e .-
oIV 1 A1) IV
: EAREHAREE YR Sme
’ g :
I "8
} i Ji 51
UL - —— S \A__jl_..—.4‘ |
(TRERITA SRR G i A AN P T TRR RN R I RS PHAMIERN N S A S 10
Ao
L33 G

......

et S e
SHRERNHEENSSAS

P P P P P P P P T P

S119

vvvvvvvv



13C NMR spectrum of 2b (100 MHz, CDCla)
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HRMS spectrum of 2b (400 MHz, CDClIs)
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'H NMR spectrum of 2¢ (400 MHz, CDClzs)
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13C NMR spectrum of 2¢ (100 MHz, CDCls)
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HRMS spectrum of 2¢
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'H NMR spectrum of 2d (400 MHz, CDClz)
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13C NMR spectrum of 2d (100 MHz, CDCla)
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HRMS spectrum of 2d
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'H NMR spectrum of 2e (400 MHz, CDCls)
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13C NMR spectrum of 2e (100 MHz, CDCla)
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F NMR spectrum of 2e (376 MHz, CDCls)
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HRMS spectrum of 2e
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'H NMR spectrum of 2f (400 MHz, CDCls)
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13C NMR spectrum of 2f (100 MHz, CDCls)
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HRMS spectrum of 2f

Qualitative Compound Report
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'H NMR spectrum of 2g (400 MHz, CDCls)
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3-(4-isopropylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

13C NMR spectrum of 2g (100 MHz, CDCls)
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'H NMR spectrum of 2h (400 MHz, CDClz)

o]

o Ph

N
/\/©/ O Me
Me

1-methyl-6-phenyl-3-(4-propylphenyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

= "
"= i g
t 72 2
70 8.0 5.0 49 20 ) 10 0
,“!{A*_ AN % f \ 44).-‘ lkv\ | / “x" |
AR EaEs gy G a5 dm :

S$138



13C NMR spectrum of 2h (100 MHz, CDCla)
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HRMS spectrum of 2h
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'H NMR spectrum of 2i (400 MHz, CDCls)
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13C NMR spectrum of 2i (100 MHz, CDCla)
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'H NMR spectrum of 2j (400 MHz, CDCls)
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13C NMR spectrum of 2j (100 MHz, CDCls)
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'H NMR spectrum of 2k (400 MHz, CDClz)
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13C NMR spectrum of 2k (100 MHz, CDCla)
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HRMS spectrum of 2k
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'H NMR spectrum of 21 (400 MHz, CDCls)

Ph._ O Ph

Me
(0]

1-methyl-6-phenyl-3-(2-(phenylthio)phenyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

¢ 7.5 7.14 7.3 7\12 ;
[ O A O I 0 I A 2 I A
U WO IREMMEM
i 2
b ﬂ
i )
} f§ /3
L i A
T e 60 5.0 ' il e 10 Y 0 o
.-,-%‘_ ;"\ l’\ [
SRR as o 7

S$150



13C NMR spectrum of 21 (100 MHz, CDCla)

Ph

Me
(0]

1-methyl-6-phenyl-3-(2-(phenylthio)phenyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

A o) 1 A A ”
e ~ R - e Aot P rmmimiiind N
Tt - e
1318 1300 129.0 1284
W | | | | |
8 § R €8 & E g
a8 E § BB A 5 &
I R A j__h“.\ L l Ll (I
R e e e e e e e b L e e e o e s e e A i i i R R e e e e e e e e e e e e B S S e
" 180.0 17.0 180.0 1500 140.0 10,0 1200 110.0 100.0 50,0 0.0 200 0.0 0.0 400 2.0 2.0 10.0
| | | el A N Al | | |
= - - - y = - (]
z g A RERERMEIREPERE fes # H g
£ & 8 AARHARAAARASE KRR L -

S151



HRMS spectrum of 2|
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3-(2-bromo-4-methylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

'H NMR spectrum of 2m (400 MHz, CDCls)
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13C NMR spectrum of 2m (100 MHz, CDCls)
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3-(2-bromo-4-methylphenyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

v T S—
131.0 130.0 129.0
[ | | |
g8 8 8 B B
E 8 #f & &

ST | iLJH

7T T r T T : -
190.0 1800 170.0 160.0 150.0 140.0

13;1.0 A 1200 lI;LDF 100.6 9.0 80.0 70.!)‘ ' 60,0 . 0.0 ".DAl’l 30,0 ?;3.0 l0~04 - 0
| | I | | M | AN I I [ |
o i g § ¢ 3E9RER REg @ # A 8 K
£ L & = M aRAR&H RR# # B R & =

S154



HRMS spectrum of 2m
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'H NMR spectrum of 2n (400 MHz, CDClz)
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13C NMR spectrum of 2n (100 MHz, CDCla)
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HRMS spectrum of 2n
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'H NMR spectrum of 20 (400 MHz, CDCls)
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13C NMR spectrum of 20 (100 MHz, CDCls)
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HRMS spectrum of 20
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'H NMR spectrum of 2p (400 MHz, CDClz)
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13C NMR spectrum of 2p (400 MHz, CDCla)
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HRMS spectrum of 2p

Qualitative Compound Report
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'H NMR spectrum of 2q (400 MHz, CDClz)
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13C NMR spectrum of 2q (100 MHz, CDClzs)
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HRMS spectrum of 2q

Sample Name SMT 362 Position P1-A2 Instrument Name BIOQTOF

User Name SYSTEM (SYSTEM) Inj Vol 1 InjPosition

Sample Type Sample IRM Calibration Status ~ Success Data Filename SMT 362.d

ACQ Method Pos_100ACN.m Comment Acquired Time 27-04-2024 11:44:42 (UTC+05:30)

+ESI Scan (rt: 0.210-0.392 min, 12 scans) Frag=175.0V SMT 3

x10 S
2.4

2.2 1

378.1327

1.6
14 ]

1.2 1

0.8 1

0.6 1

0.4 1
0.2 1

0 ‘ ’ o L : . ; i
377.6 377.8 378 378.2 3784 378.6 378.8 379

Counts vs. Mass-to-Charge (m/z)

S167



'H NMR spectrum of 2r (400 MHz, CDClzs)
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13C NMR spectrum of 2r (100 MHz, CDCls)
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HRMS spectrum of 2r
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'H NMR spectrum of 2s (400 MHz, CDCls)
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13C NMR spectrum of 2s (100 MHz, CDClz)
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HRMS spectrum of 2s
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'H NMR spectrum of 2t (400 MHz, CDCls)
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13C NMR spectrum of 2t (100 MHz, CDCls)

Ph

Me
(@]

1-methyl-6-phenyl-3-(pyridin-4-ylmethyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

J . iy

UG NI | (I Souii- NP URIP - . Y/ (1, (O A S
LR o0 ne 130 30 (8% ) 150 140 110 120 e %0 1290
| o S
2 - h o
i E Exk¥ 87 9
2 S35 u o
€ 5 ped HH 8§

L) T O

T T TT T Y T T T ARARAL T YTy
1500 1400 1300 1200 100 100.0 0.0 0.0 N &0.0 500 «!9 Jo.0 200

| /| A A |

HESRAEHS el %8 R 8 §
CRAREHES RRR o R 2

S175



HRMS spectrum of 2t

S176



Qualitative Compound Report

Outa Fie orsee Semple Name  SNT266
Sampie Type Semple Fesition na
Trotrwnent Name P — User Marme

Acq MeDod S Soanm Acqeired Time 14082023 131004
FRQ CUPRORTI S R 04 Mevhes et
Camenant

Samgrie Groun o, I

Acavisnon W 300 e TOF S5O0 sevtes

Vorven QTOF BOS.20 (W61I%)

-

DS Fermats
Wil A2 03

TG Fmats
s

m/z  RT
o7

==

¢ 1 CI9HIEN203 121227 3015

03 [Goe T CI9 116 52 03 <65 EICA 124 3435053} Scan Frage175.0V SMT 2662
LS TREL y

15

oHEBY B

uuuuuuuun \ u‘_auu 18 16 V7 18 19 2
Courns va. Acguisiscn (rein)

5 Soexrum
Cpo t CYRHIENZ O3 + FRF Speciwm (01150 177 swn} SMT-308.4 Suttract

L}
s
ee
o4
oz |
= Y
'mmsﬁmmm&nunﬁa
Cowes vn. Mass t0-Crarge (WW3)
M5 Doorres Spactnan
0% Cpa + cnmmm-w:—”nvm1n-\)mm Sutireay
2
' -
Qe
os
0
31047
5 | .
° T N
nua:om%mgw&umnﬁaﬁm
Peak
L] 101347
i
1 o
1 429 41 ILINI0Y ).
M 1 5321 J ).
i 1 V)
— Ead OF Anpon =
A ARt Page 1 of 1 Printed at: 14:31 on:14-08-2023

'H NMR spectrum of 2u (400 MHz, CDClzs)
S177




Ph

3-(furan-3-ylmethyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

: E
/ ,-’r’ﬁ'

/
|
__J*M\ __.tJ "ku__j W, W

B e SRR T

Trrrer ey pev e e e ey
74 3 .2 L 28 L]
LA I /RN I\
II9RR balelaial il 2285
PG P, PR QoI

s Ly
| A

1l
M

e : . — - e o R —

20

im

o

Lla v 2 70 Rt i 6?0 Y R : STB """ CTB 30
_-d,.-ﬂ\.-&s-&‘-_ “. A A ,A.
£ BS 2985

GEURARTEZ0¢RRET £ 26

Ll L L e BTV R

13C NMR spectrum of 2u (100 MHz, CDCla)
S178

1= —



Ph

3-(furan-3-ylmethyl)-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

_ LL__

131.0 129.0 127.0 125.0 123.0 121.0 119.0 117.0 115.0 113.0 111.0 109.0

/1 | [
i & B 2
gF 4 S 8

"""" R e P e T S
| I AN I p | 1 ,
4 g % gy ER EgR g HE & &
8 g ¢ gEH a8 rRR ¥ 5A A =
HRMS spectrum of 2u

S179



___Qualitative Compound Report

Owta Fie sTwe Sample Nama  SToW
Sample Type o Povtion no
Intrument Name It | User Name
Ay Method M5 Scanm Acquird Time 1105 2004 125112
1AM Calibrwtion States SRR T T o4 et Dofteut
Commant
Sampe Gooup lata )
Acquirition $W 200 sertes TOF 4500 sevies
Vevane QYO ROS.O1 (W125)
Label aY Mass L Formuta Mans MIG Formeta D8 Formule
a1 CANINOY O 35013 10 TIA W13 N O W9 1001] 4N 10 #i5 MO8 Tl 1S MO8
Compound Label -~/ nr Algorithm Mass
CodL:CIBMISNOA  JI0108 0826  Find By Formua 3001015
110 4 [Co8 1 CHRHIS N O +E8 BXC(10 1074, 332.0893) Scan Frage 1750V ST4® 4
2 o
.3
Y A -
129 4
) ,
o
os i
ox fatis: $
P 635 5 {
ot 02 03 04 0S8 06 07 08 OF 1 e
Cownts va. Acquinincs Tiee (min)
S Sorrn
30 ¢ [Coa 1 C1MIS N 04 « FBF Spacwum [0.626-1 05 min) 5T49" ¢ Sutwrace 111
12
1
o
oe
o4
0z
°
M2 3 396 318 W0 32 4 X6 X8 N I\
eod-nm(m)
5 Looesed Spectrem
y10 4 [Co9 1 CTN IS M O4 + FOF Spectumm (0.626-1 080 men) 51490 Suwracs =]
s 340 1080
e
' |
os
]
os
o4 12 00
02 Mida)e
* B2 !'l F3 -
5 2% 3% 230 3N
200 3is 330 30 38 W M 30 %8 0

T Agiess Techasingios Pagelofl Printed at: 12:54 on:11-05-2024

'H NMR spectrum of 2v (400 MHz, CDCls)

$180




Ph

/©/\N
F @) Me

@)

3-(4-fluorobenzyl)-6-methyl-1-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

£
I| f (& .
ML |
H | a {ye is@ |
o L_,_,h_, 1_1] o l‘ ,I' _—
7.".' 670 5‘0 ITO )I'} ' ?:0 XIO
e S e )N AN |
gt akes A

BUFEGRLAAARRALEREE

13C NMR spectrum of 2v (100 MHz, CDCls)
s181



Ph

/©/\N
F @)

O
3-(4-fluorobenzyl)-6-methyl-1-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

Me

o NV‘J W P b A Sttt .

1240 1230 1220 1210 1200 1190 1180 1170 1160 1150

1320 1310 1300 1290 1280 1270 1260 1250
AR | I
5en 2K z =
had 88 B b

lllilll 190 Wl(!b 1%0.0 %00 ni)o 129.0 1108 190.0 “.0 e 70.0 600 5.0 49.0 ne 0.0 %0
| | 111 A%k A A I\ [ I
£ g RAS ZuoeRs 28 A8% 8 B 8 3
¥ E  Ra# BHEEHH i REe LA o

BF NMR spectrum of 2v (376 MHz, CDCI3)
$182



T
-20.0

™

Ty
-40.0

HRMS spectrum of 2v
$183



Qualitative Compound Report

Sele Fa T34 Sophe heme T

Sampia Type Sarm Puatiae na
Lratramant Nama Irsruvent | User hame

oy Methed WS, Scanm Aoqued Timae 0905220 (20750
IR Calitration Shatus DA Method efeut »
Commen

Sarmpie Grow Iate )

Acesisition Sw $200 peries TOF /4500 seres

Versea QYO R35.01 (MSL2)

le'l% B-mua

LU
[ - RT | Agortthm |Moss

G 1 COMEFNG) 30016 0.036 |Find By Fermul e

w10 4 [Cpd 1. C2O MM F N O +ES EIC(330. 1187, 350.1008) Scan Frage=114.0V SMT-X08.2
10126 '

-

01 02 03 04 05 08 07 08 05 1 11 12 13 t4 15 18 17 t8 19
c«v—u.ﬁumhcn‘u
ME Specram
w10 4 [C9 1 CO WIS F N OO + FBF Specrum (00860202 rrin} SUT-206.4 Sudwes

010
(M+Nal+

) |
M0 32 ﬁg

wmn‘ (gn&nmn
5 Loowet Spectrim

x99 4 [Co€ 1 CAS W16 F N O » FEF Spachum (0.088-0.202 rekr) SMT-236.0 Bubirmet
DeN%

2 3010
(MM}

1
a»:uﬁomm:ﬁc&‘:ﬁﬂo:ﬁ‘%ﬁmuw&

Mt

un M
m

N

o B OF Repon —

Fage lof L

'H NMR spectrum of 2w (400 MHz, CDCls)

S$184

Printed at: 14:08 onc09-10-2023



Ph

o Me
| 0
1-methyl-6-phenyl-3-(3,4,5-trimethoxybenzyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

8
VG
Al V. -
hl |
:ﬁi:;' 1» n ,—?vﬂ}m
MY N e o e o s b N

—————— g ey — e e~ g e e e g e g e g e Sy e e g e
Yy —pp—e Lans |

74 73 72 71
I Al

|
B9 3 GRAK § EELE

N N

E
[& 8 ;
— \_L&\_ e o — ‘
........ ——————p —— — + S— S
7.0 80 5.0 4.0 2.0 20
T AN . | JIAN A AN |
GUZERARAZERS 8§ GeER Uzda HRER A
hhhhh NN NN o e moetme e Py

13C NMR spectrum of 2w (100 MHz, CDCls)

S185



Ph

0 Me
I (0]

1-methyl-6-phenyl-3-(3,4,5-trimethoxybenzyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

J o
A ¥ GRS A

I R B

2.0 1310 1300 129.0 1280
|1 [
kR k3 g %
E HH B a8
{
Ui e e Tk A adias i
Vet Lad ABade o ‘whenty
[ AR A e e A A A B e B B L e e i e B e R N AR A AR as o
190 180.0 170.0 160.0 150.0 140.0 130.0 1200 110.0 je0.0 0.0 L no 60.0 50.0 0.0 30,0 20,0 100 0
| | I A [ | A [ A | | |
H B N R RRRAZHS & AEE E 2 v BB 3
g B g G4 BESHEHE g RRR € A e L o

HRMS spectrum of 2w

S186



Sample Name SMT 286 Position P1-B10 Instrument Name BIOQTOF

User Name SYSTEM (SYSTEM) Inj Vol 1 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename SMT 286.d

ACQ Method Pos_100ACN.m Comment Acquired Time 27-04-2024 12:58:07 (UTC+05:30)

+ESI Scan (rt: 0.195-0.477 min, 18 scans) Frag=175.0V SMT 2

x10 6
1.3 1

1.2 -
11

*410.1594

0.9 1
0.8 1
0.7 1
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1
0.1 1

409.4 4096 4098 410 4102 4104 4106 4108

Counts vs. Mass-to-Charge (m/z)

'H NMR spectrum of 2x (400 MHz, CDCls)

$187



Ph

N
Ud
Me I Me

1,3-dimethyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

’ =
. i

i
—fV\ 4
s \

LML T LML L
140 747 7A% T4 A1 IR 13 1S
oA
[ANA

1A

| )|
B39 2598 i £ 34

K 8 E
|8 |
JA J [&[8 )
LA e - - R G e e l—.—.‘ - e r
2.0 60 5.0 40 1) 20 1.0
,4,-.'.*:—.} ‘!g“._ | A A I
§EoeveRgERTy £ 7% 48 f

13C NMR spectrum of 2x (100 MHz, CDCls)

S$188



Ph

Me Me

O
1,3-dimethyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

) W

Trrr rrrrrrrrrfrrrrrrrryrprrrrrrrr e rrrrrrrrrprrrrr

132.0 131.0 130.0 129.0 128.0
| |

i #
8 :

130941 —

] 1800 170,0 160.0 150.0 140.0 1300 1200 1100 1000 20.0 80.0 70 w0 50.0 @00 2.0 200 10.0 0
| | | A\ Al | | A |
8 “ 2 z0eE B8S # B &8 &
- [ # Fatuta ER# v ® AA -

HRMS spectrum of 2x

S$189



Owta Fite -1 4

Sampie Sample Mama By

-n-h e PN b nqﬂ

AR Irumert | User Nome

:.“* S S Adgeied Tena 0900200 e 21
DA Methad Ottt

Commert

Sampte Group

Acqueattion SW 5300 s . )

Versan Qv“'l“m

— "o o8 Fowats
Bl EELT
Compound Label  mjy KT - Maw
COUQAHING Je0908 'ﬁii’.i?:. Formda 2430008
w90 % {Cpd 10 TH M1I N O3: +E52 £I0(44 0968, 786.0788) Scas Frage175.0v SMT 250 8
0126
s A
'~
qg B
3
2
1
°
muuuuuow.:s“&&u 15 15 17 18 19 2
M5 Specrum
*10 % [Co0 1. T4 H13 N OF « FBF Spectrum (00020, 182 e} SMT-290.9 Sebaee
2
154
Me0mm
' B R
os |
3 [hA :
mua&a‘uu&ﬁ**
5 Zoomes Soetrum
x50 % [Cod 7:C14 HII N O + FBF Bpactum (0.002-0.152 man) SMT-292.¢ Sebawes
244 0578
2
D Ayl Techasionias Pagetofy Printed at: 15:37 on:09-08-2023

'H NMR spectrum of 2y (400 MHz, CDCls)

$190




0
AN
Me Me
o]

1-methyl-6-phenyl-3-propyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

7.8 77 7.6 7.5 74 73 7.2 7.1 7.0
/A A | PIAN
Bas RE2ESH B BRRS
NSNS ISESPSISISS r~ ISISISIS

EL

&8

m

a@s
0

P LA

T oy Yopy T ¥ T T ¥ ot T v T
70 0.9 S0 40 30 20

U

Y A— AN I S
BuatasesuAasts HEE ESEYCSH MEEREsEs

13C NMR spectrum of 2y (100 MHz, CDCls)

S191



o]
AN
Me Me
o]

1-methyl-6-phenyl-3-propyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

TV

T Y [P ey r ey e ey e v vy

135.0 134.0 133.0 1320 1310 130.0 129.0 1280 127.0

HRMS spectrum of 2y

$192

I I [ ]
& &5 B 7§
g af H 88
l | |
FOUAC: QAU GTAUA 3 VRSO AU ORTING 3§ TRISIOO (osmr e kil
l°{l-0' 100 |m'o ’IN'JO IS;'-D w‘).o l!k?o ) 116.0 11:1.0 106.n .‘O‘D lu'n ; 7(; 0' i M;,U 'tDI,O 401,0 )(;0 2';0 : N"O ¥
| I | AN N | | N
i g & EézHag g A B2 8 R
£ 2 g HEERAA @ A HE & 2



Qualitative Compound Report

Cata Ne Mr7 e
Samphe Name  SNT-307
Sampie Type gl Pownme Pl
.m~ Iratrument | User Name
Nuthod NS Scae Acquieed Thme  04-10-202) P9
TRM Cableration Status OA Mathed Oefast.m
Comment
Sarple Grous e, 1
AcgulsRion SW 6200 series TOPS20 sertes
Version Q-TOF 8.05.24 (BS125)
LU
Lol RY _MJ Formula Hass TG Pormts D8 Fovmate
1: CL6 W17 N [ LiZ24| %001 THs =17 N O3 D1 (i) 7N 03
Compound Label  'm/z AT __|Algorithm (Mo |
AL CIEMIZNGS 2721296 0128 |Find By Formua 7112 '

%90 5|00 L CTE HIT K OX +£51 BIC(2I2.120%, 264.1101) Scan Fragr 1 75,0V SMT-3374
10128 '

01 03 OA 05 OF 07 OB 08 1 11 12 13 14 15 16 17 18 13 2
Counts vs. Aoquisition Time (min}

M5 Spactren
x30 3 JC02 1: C16 H17 N OX; + FBF Specwum {0.094.0 14 mir) SMT-X07.¢ Subwac
A}

mmmﬂoﬁzz&aﬁmmmmm

M5 Toomed Spectrum

0% Cpd 1: C18 H1T N O3 + FIRF Spactrum (0 0940154 min) BNT-237.8 Scteres

1 021268
(MO~

os
o

4 M
* e

1 Agleet Tactaclogien Page lofl Printed at: 15:34 on:04-10-202)

'H NMR spectrum of 2z (400 MHz, CDCls)

S$193



Ph

/\/N
O
3-allyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

Me

. PASSasSs A A T nAS
IV | JAN
se3eE I
'8
g 7 g
‘ " /8 J3/% Ef
70 0 5.0 40 30 20 Lo o
TRTTT GHARARY e 288 :

13C NMR spectrum of 2z (100 MHz, CDCls)

S$194



3-allyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

o Ph

/\/N
Me

AP N W\l \/'NM
e [ e ey Frer
132.0 1310 130.0 129.0 128.0
[ 11 |
EEL 5
HEH ]
| ] A L e i .L‘. 1 AJ o, J s
r AR B S g L AR B A RA R s S an Aa A ' Laaas o
50,0 180.0 19,0 160.0 150.0 140.0 130.0 120.0 1100 100.0 0.0 80.0 2.0 #0.0 509 40.0 0.0 2.0 10.0
| | | AN I 4 || |
2 8 5 E4E g A2 ¥y R &
& B ] HHEH % KR ve A A

HRMS spectrum of 2z

S 195



Sample Name SMT 293 Position P1-All Instrument Name BIOQTOF

User Name SYSTEM (SYSTEM) Inj Vol 1 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename SMT 293.d

ACQ Method Pos_100ACN.m Comment Acquired Time 27-04-2024 12:19:28 (UTC+05:30)

+ESI Scan (rt: 0.201-0.434 min, 15 scans) Frag=175.0V SMT 2

x10 5|
1.7 1
1.6 1
1.5'4
1.4 1
1.3 1
1.2 -
1.1 1

2710.1117

0.9 1
0.8 1
0.7 A
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1
0.1 4

0 - e : : - - . :
269 269.25 269.5 269.75 270 270.25 270.5 270.75

Counts vs. Mass-to-Charge (m/z)

'H NMR spectrum of 2aa (400 MHz, CDCls)

S$196



o Ph
\\\/N
)
1-methyl-6-phenyl-3-(prop-2-yn-1-yl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

Me

INIY | ™ Il
¥ 9eRRE _

- -

J | [e/8 o
LA Tj . iU
o | P

oty —r—t—T
0

™ e
- A B A A
UeaRRRRieNaR $8723384 RARTES ?

13C NMR spectrum of 2aa (100 MHz, CDCls)

$197



Ph

\\\/N
6]
1-methyl-6-phenyl-3-(prop-2-yn-1-yl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione

Me

Lﬂ' 1\

WWJ L_,\,,... N -

T ) T 1 T
IR0 1310 1300 1290 180 L
I\ |
) ¥
86 8

i J L 8 : i

1 |
M e o e ey NN e a ey it Moo et matdosab iAot o AL .
1900 1.0 1.0 160.0 1500 1400 100 1200 1200 100.0 $0.0 00,0 0.0 80,0 500 4“0 e 0
| | | A\ AN |
8 5 g 788 2B8ER ]
- & B HER RRRER -

HRMS spectrum of 2aa

S$198



_Qualitative Compound Report

Sotn e ot Somple Wome 1T
Sampte Type ..: 2 Poutien PLa
Instrument Name - nar Mo
Acq Memes " Son Acqwired Time )4 00 200 12D
1AM Cotturntion Srats R 04 tecthed  Oef
Sampie Gooup tote '
Acquaition sw 4200 s TOF 900 v
Version QTO ROA01 (ML)
L
o8 rormes
M/ 1 CH Wi e eI N0)
Compound Label - RT  Algorithm Man
i CIoMINGY 00806 012 Find Dy Formue 207 092
04 [CRe T CHEHIIN GO~ EICT288 006K, 790 0184} Sean Faag=178 0V SMT 274 9
0
< :
3
2
1
er 03 a3 oe 05 S ] 00 09 1
WS Spectrues .
104 [Cot 1 CIB 1IN O3 + FEF Specirum (0 1050237 iy SMT 2740 Betmact
2
15
] 290 080G
(MM )
05
o
I 72 4 296 2B 280 242 284 286 288 280
Courts ve. Mass-0-Chavge (mVz)
5, Zooesee Somcirum
,,,.[cntcunnnmom;&nmmmwiﬁhasuua
2 ?((: (,:'
15 |
750 0806
1 MeNale
¢ |
~ ||. 1l
e 200
240 245 250 M0 M0 265 V:nmug-g‘z&mmnong
5 Agliast Techsologles Page 1of { Fll‘lﬂﬂ:ll:l’!mtmz-mu
'H NMR spectrum of 2ab (400 MHz, CDCls)

S$199



o Ph

N

v

Me
(0]

3-cyclopropyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

dl
l | \ =5
\
=N e N S il |\.
T LA T T Y AL ) T T
T4 73 23 7]
} -"'/J/’ Il ' \. I /| ."%
$HSZEER = ECfn
&
&
~
, .
A A
,,,,,, —l
7.0 .0 5.0 4.0 30 2.0 19
I N N / et S e e
0RE3RREREAY AR 2

slririnieirirs

13C NMR spectrum of 2ab (100 MHz, CDCls)
$200

B s T =



Ph

N

7 e

(0]
3-cyclopropyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

\
\

Mttt W At \amnt s\

mmmmmm
13.0 1320 1310 1300 1290 1280 1270

1890 -

(I
g8
88

B B e e B e e e o B R e e AR e

1%.0 1.0 1700 160.0 1500 1400 1.0 1200 10 100.0 2.0 "0 74 0.0 30.0 400 00 2.0 190 0
| | | AN A | | | | ||
2 2 # R 88 g g 2§ § 83
£ R 8 elte] RER ¢ X &N £ ®F

HRMS spectrum of 2ab

S$201



ot Fa SRIne
Sammgme Semgla Same 20
.__-'.-_I S oo "
Ay Mased Barosee 1 e Name
0 Sowmm
G s R et
Carmmers
S Ceus o >
Acquiniion S XX wres TOFSSE seren
Vovten QTOF RE5.0 (S0

T4 s % o8 O i3 % TI6 WE1 %

Compound Label - KT Agorithe Mass
CeLOSMISNG] 2RIII 308 Find By Fomuie 28008

10 % /0ot 1 CI8 IS N OF ~E5 EXCHIT0 1 U5, 250 D9AL) S Faage 1 75OV SMT-341.¢

iSjoow v
3

25

2

15

|

(13

> I =

B R AR T
8 62 o3 a4 a5 o8 o) o

M5 Specem

1103 [Co2 T CHEHIE N O + FIOF Somceam (MO7SA 175 mend SUT-12 Sutwecs
AL

s RS
(1] MeNa e
o« |
’ o ™ M8 N0 W MM
I M I”™ I L
5 Toome! ‘oextrum
10 % [Co 1 CEEMIS N O « FBF Specvum (0752175 s} SNT-241.4 R
8 2013
M

13- Aghient Techealupion Page 1ol Printed ot 13:21 o 2207-202)

'H NMR spectrum of 2ac (400 MHz, CDCls)

$202



3-cyclobutyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

S #

| -A.'l A / 1
o Y “I |‘ ___7"'/ N l'\l
L VAL LAt b\ Al LAl L i L | l T T ¥ i e apd AL e LA Lk e L L)
“ 41 7. LS4 b n n el wan s .0 R T La g TS 9 n
ARERIN| | bl
7 84 B3 5 ; 358 2t
B [ a -
& / |
/8 j a [%E
j ] M‘ 1 / ‘J
P N e N7
- s - g T - e - - -
10 6.0 50 40 30 20 0
T SN AN e A A e
e AT RN RS b

L S N N N e e

13C NMR spectrum of 2ac (100 MHz, CDCls)

S203



3-cyclobutyl-1-methyl-6-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

SMT-287-F

\, IRRAVART

=z

— 130946
— 130600
—130.145

128002
T— 128846

Mt i

1 1 | | 1 1
132 131 130 129 128 ppm

AR A AR DAL B RLAEAAR RERAEAREAN RAREARARE) RUEAEARELE BEARAAEA RN HERAREAR RERARELAL R R HRERE R AR AR R R
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

HRMS spectrum of 2ac
$204



Qualitative Compound Report

Dats Mie MTaEra Sample Nama  SNT24)
Sample Type Sample Positien pLog
Instrument Name Irstroment | User Name
Acg Method WS Scan m Acquired Time 07952024 100604
TRM Calfsration States WEERSLS L 0AMedae Cefuttm
Commant
Sample Group info. ]
Acgulsition Sw 6200 sevtes TOFSS00 seres.
Verson Q-TOF B.OS.01 {B5125)
Table
| Mass | Avuns | et
Labet AT | Jormula | TgtMass MFG Farmula 08 fermals
Cpd 1L CI7MIZN 03| G381] 280 1314] 1L6574) CI7 17 N e JENE T R 7 7 N O3 Ci7 W17 M OO
Label m/r RT  Algorithem Mass

Cod 1: CL7HII N O3 064105 0.331  And By Fermula 231214

210 & [Cpd 1: C17 HIT N O3 +ESI EXC(284 1281, 305 1101) Scan Frag=175.0¢ SWT-287.d
]

B e o

01 nuuu 6 07 08 0 t 11 12 %3 14 18 18 12
ann-nm Time (min)

10 #Cod 1 C17 HI7 N 03 + FBF Specium (0.264.0 687 min) SMT-2374 Satacs

04 286 1349
FrRT 2051405
02 IMeNaje

|
*mmmm'mgom&ﬁﬁmn

M Zoomed Spectrum

10 & [Crd 1 CITHIT N 03 + FBF Sseckam (0.264.0 637 min| SMT-287.8 Sustacs
2844287
2 L I+

306 1108
04 b
07 |
A

|
wuﬂoiﬁiom'z:omﬂm:‘emmmmaﬁm

~ Eng OF Report -~

T Aghent Nechaslegien Page 1of 1 Printed at: 15:36 on:02-05-2024

'H NMR spectrum of 4a (400 MHz, CDCls)
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1,6-dimethyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4a (100 MHz, CDCls)
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1,6-dimethyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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'H NMR spectrum of 4b (400 MHz, CDClzs)
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1,6-dimethyl-3-(p-tolyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4b (100 MHz, CDClz3)
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1,6-dimethyl-3-(p-tolyl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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'H NMR spectrum of 4c (400 MHz, CDCls)
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3-(4-methoxyphenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4c (100 MHz, CDCls)
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3-(4-methoxyphenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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3-(4-fluorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4d (100 MHz, CDCla)
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3-(4-fluorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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3-(4-fluorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

HRMS spectrum of 4d
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3-(4-chlorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4e (100 MHz, CDCls)
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3-(4-chlorophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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3-(4-bromophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4f (100 MHz, CDCls)
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3-(4-bromophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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HRMS spectrum of 4f
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'H NMR spectrum of 4g (400 MHz, CDCls)

3-(4-iodophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 4g (100 MHz, CDCls)

3-(4-iodophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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HRMS spectrum of 4g
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'H NMR spectrum of 4h (400 MHz, CDClz)
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13C NMR spectrum of 4h (100 MHz, CDCla)

3-(2-iodophenyl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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HRMS spectrum of 4h
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'H NMR spectrum of 4i (400 MHz, CDClz)
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1,6-dimethyl-3-(naphthalen-1-yl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (dr 1:1)
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13C NMR spectrum of 4i (100 MHz, CDCla)

1,6-dimethyl-3-(naphthalen-1-yl)-3-azabicyclo[4.1.0]heptane-2,4,5-trione (dr 1:1)
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HRMS spectrum of 4i
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'H NMR spectrum of 4j (400 MHz, CDCls)
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13C NMR spectrum of 4j (100 MHz, CDCls)
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HRMS spectrum of 4j
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'H NMR spectrum of 4k (400 MHz, CDClz)
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13C NMR spectrum of 4k (100 MHz, CDCla)
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HRMS spectrum of 4k
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'H NMR spectrum of 5a (400 MHz, CDCls)
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13C NMR spectrum of 5a (100 MHz, CDCls)
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HRMS spectrum of 5a
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'H NMR spectrum of 5b (400 MHz, CDClz)
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13C NMR spectrum of 5b (100 MHz, CDCls)
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HRMS spectrum of 5b
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'H NMR spectrum of 5¢ (400 MHz, CDClzs)

6-([1,1'-biphenyl]-4-yl)-1-methyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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6-([1,1'-biphenyl]-4-yl)-1-methyl-3-phenyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione

13C NMR spectrum of 5¢ (100 MHz, CDCla)
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HRMS spectrum of 5¢

Sample Name SMT 324 Position P1-A% Instrument Name BIOQTOF
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'H NMR spectrum of 6 (400 MHz, CDCls)
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13C NMR spectrum of 6 (100 MHz, CDCls)
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HRMS spectrum of 6

Sample Name SMT 481 Position P1-C6 Instrument Name BIOQTOF
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'H NMR spectrum of 7 (400 MHz, CDCls)

3-([1,1'-biphenyl]-4-yl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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13C NMR spectrum of 7 (100 MHz, CDCls)

3-([1,1'-biphenyl]-4-yl)-1,6-dimethyl-3-azabicyclo[4.1.0]heptane-2,4,5-trione
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HRMS spectrum of 7
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(10) Isotopic study:
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(11) Interme

diate Adduct Data:

1) HRMS Data of TEMPO adduct:

Structure of TEMPO Adduct | Molecular Formula | Molecular weight
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2) HRMS Data of BHT adduct:

Compound Molecular Formula | Molecular weight Molecular mass found
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