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1. General Method

All chemicals and solvents were purchased and used without further purification. 

Single crystal diffraction data by XtaLAB AFC12 (RINC) single crystal diffractometer was 

then collected under 100 K. The light source of the single crystal diffractometer adopts Cu-

Kα (λ = 1.54184) monochromatized by a graphite monochromator. Powder X-ray 

diffraction (PXRD) data was collected at 40 kV, 30 mA using microcrystalline samples on 

a Rigaku Ultima IV diffractometer using Cu-Kα radiation (λ = 1.5418 Å). The 

measurement parameters include a scan speed of 0.5°/min, a step size of 0.02°, and a scan 

range of 2θ from 3° to 40°. Thermogravimetric analysis was performed on a Mettler-

Toledo (TGA/DSC1) thermal analyzer. Measurement was made on approximately 5 mg of 

dried samples under a N2 flow with a heating rate of 10 °C/min from 40 ℃ to 800 ℃. X-

ray photoelectron (XPS) spectroscopy spectra were performed by a Thermo ESCALAB 

250XI system. Liquid 1H and 13C NMR spectra were recorded on a Bruker Biospin Avance 

(400 MHz) equipment using tetramethylsilane (TMS) as an internal standard. The 

following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t 

= triplet, q = quartet, dd = doublet of doublet, dt = doublet of triplet, m = multiplet, Flash 

column chromatography was performed using Merck silica gel 60 with commercially 

available solvents. 
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2. Synthesis and characterization of H2L and 1

IHOOC
OO

HOOC
OH

O
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N
NH+

CuI, K2CO3, L-proline

dry DMSO, 90 oC 90 oC

N2H4, EtOH

H2L

Scheme S1. Synthetic route of ligand H2L.

3,5-dimethyl-4-(4-carboxyphenyl)-1H-pyrazole (H2L) was prepared according to reported 

procedures.1 

Synthesis of the intermediate 3-(4-carboxyphenyl)-2,4-pentanedione: 4-Iodobenzoic acid 

(2.5 g, 10 mmol), copper(I) iodide (0.2 g, 1 mmol), L-proline (0.25 g, 2 mmol) and K2CO3 

(5.5 g, 40 mmol) were suspended in dry dimethyl sulfoxide (80 mL) and stirred for 10 

minutes at room temperature. 2,4-Pentanedione (3.1 mL, 30 mmol) was slowly added 

dropwise to the mixture and the initially blue mixture turned green within five minutes. 

The suspension was heated to 90 °C and stirred for 24 hours. After the mixture was cooled 

to room temperature, it was slowly transferred into hydrochloric acid (3 mol/L, 500 mL) 

with vigorous stirring. An additional 300 mL of water was added to the suspension and 

cooled in an ice bath. A large amount of solid was observed to precipitate. After filtration 

and washing with ice-cooled water, the filter cake was dried over night at 80 °C in vacuum 

to afford the the target compound (1.4 g, 6.4 mmol, 64 % based on 4- iodobenzoic acid) as 

off-white solid. 1H NMR (400 MHz, DMSO-d6, 298 K): δ [ppm] = 13.14 (s, 1H), 7.89 (d, 

J = 8.1 Hz, 2H), 7.69 (d, J = 8.2 Hz, 2H), 2.17 (s, 3H), 1.87 (s, 3H).

Synthesis of 3,5-dimethyl-4-(4-carboxyphenyl)-1H-pyrazole (H2L). A solution of 3-(4-

carboxyphenyl)-2,4-pentanedione (1.4 g, 6.4 mmol) in ethanol (20 mL) was heated at 90 

°C, 3 mL hydrazine monohydrate (80% in water) in ethanol (20 mL) was slowly added 

dropwise to the mixture and and the reaction continued for 3 hours. After cooling to room 

temperature the solution was concentrated under reduced pressure to one third of the 

original volume. The residue was slowly added dropwise to 400 mL of ice water, and the 

pH of the solution was adjusted to 6-7 with dilute hydrochloric acid. A large amount of 

solid precipitation was observed. The precipitate was filtered and washed three times with 

ice-cooled water and dried in vacuum over night at 80 °C to afford compound H2L (1.2 g, 

5.5 mmol, 86 % based on 3-(4-carboxyphenyl)-2,4-pentanedione) as a white solid. 1H 
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NMR (400 MHz, DMSO-d6, 298 K): δ [ppm] = 13.00 (s, 1H), 7.89 (d, J = 7.9 Hz, 2H), 

7.69 (d, J = 8.0 Hz, 2H), 2.24 (s, 6H).

Caution! The volume of solution should not exceed half of the volume of Pyrex tube to 

avoid overloading in solvothermal synthesis.

Synthesis of complex 1. A mixture of Cu(NO3)2·3H2O (5.8 mg, 0.04 mmol), H2L (9.7 mg, 

0.045 mmol), 0.1 M HCl (0.05 mL), N,N-dimethylformamide (1.5 mL) and mesitylene 

(1.5 mL) was sealed in a Pyrex glass tube, and then the resulting mixture was heated in an 

oven at 80 C for 72 hours. Afterward the mixture was cooled to rt with a cooling rate of 5 

C per hour to produce 1 as light green crystal (10.3 mg, yield 90 %, based on Cu). IR 

(KBr): 3435 (w), 2916 (w), 1654 (m), 1608 (m), 1560 (w), 1541 (m), 1493 (w), 1402 (m), 

1181 (s), 1034 (m), 1015 (m), 864 (s), 781 (m), 713 (w) cm−1.

Scheme S2. Synthetic route of complex 2.

Synthesis of reference complex 2.2 Complex 2 was prepared according to reported 

procedures with slight modification.2 3,5-dimethylpyrazole (96 mg, 1.0 mmol) and 

Cu(NO3)2•3H2O (120.8 mg, 0.5 mmol) were dissolved in a mixture of 

EtOH/chlorobenzene (2/1 v/v, 3 mL). The mixture was sealed in a Pyrex tube and heated 

at 140 °C for 72 h in an oven. Slowly cooling to rt, complex 2 as yellowish block crystals 

could be obtained. Yield: 65% based on Cu.

Synthesis of HKUST-1 followed the described procedure.3 Trimesic acid (504 mg, 2.4 

mmol) and Cu(NO3)2•3H2O (1038 mg, 4.3 mmol) were placed in a 100 mL Schlenk flask. 

A mixture of solvents (30 mL), which was prepared at a volume ratio of 1:1:1 of each 

solvent (DMF-EtOH-H2O), was added to the flask and sonicated for 10 min. The Schlenk 

flask was placed in an oven at 85°C for 20 hours, then the blue crystals formed at the 

bottom of the flask are HKUST-1.
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Fig. S1 Photograph of as-synthesized crystals of 1.

Fig. S2 The structural units formed by the coordination of H2L with CuⅠ and CuⅡ in the 

structure of 1.

Fig. S3 Perspective view of the 3D structure of the 1 along the (a) b- and (b) c-axes.
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Fig. S4 The structure of 1 has a three-dimensional cage-like network with different 
porous channels along crystallographic a-axis. The yellow and green solid balls both have 

a diameter of 15 Å.

Fig. S5 2-interpenetrated structure of 1 following a simplified topology.
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Fig. S6 FT-IR spectra of H2L and 1.

Fig. S7 CO2 adsorption/desorption isotherms of activated 1 at 298 K.
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Fig. S8 The SEM image and EDS of 1.

3. Single Crystal X-ray diffraction analysis of 1

Suitable single crystals of 1 were mounted with nylon loops. Data was collected on 

an Oxford Diffraction XtalAB [Rigaku (Cu) Xray dual wavelength source, Kα, λ = 1.5418 

Å] equipped with a monochromator and CCD plate detector (CrysAlisPro CCD, Oxford 

Diffraction Ltd) at 100 K. The structure was solved by direct methods and refined by full-

matrix least-squares refinements based on F2.4-7 Single-crystal structures of compounds 1 

were solved by direct methods by ShelXS in Olex2 1.2. All non-hydrogen atoms were 

refined with anisotropic thermal parameters, and all hydrogen atoms were included in 

calculated positions and refined with isotropic thermal parameters riding on those of the 

parent atoms. Crystal data and structure refinement parameters were summarized in Table 

S1. CCDC Number 2336501 (1), contain the supplementary crystallographic data for this 

paper. Topology information for 1 was calculated by TOPOS 4.0.35. Systre 8 program and 

the commercial software CrystalMaker X were used to identify the underlying net of MOFs 

and to generate/process the .cgd file for the nets. ToposPro9 program was used for 

computing point symbol and vertex symbol10 of the net. The RCSR (Reticular Chemistry 

Structure Resource)11 and Topcryst (The Samara Topological Data Center)12 online 

databases can be used for searching nets and checking their occurrences in crystal 

structures.
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Table S1. Crystal data for 1

Parameter 1

CCDC Number 2336501

Chemical formula (C48 H44 Cu6 N8 O10)n

Formula weight 952.59

Temperature (K) 100.01(12)

Crystal system orthorhombic

Space group Cmcm

a (Å) 26.5883(19)

b (Å) 41.9586(14)

c (Å) 37.5283(16)

 (deg) 90

β (deg) 90

 (deg) 90)

V (Å3) 41867(4)

Z 16

ρcalcd (g cm-3) 0.605

μ (mm-1) 1.192

F(000) 7656.0

Radiation CuKα (λ = 1.54184)

2θ range for data collection/° 6.138 to 158.314

Reflections collected 91177

Independent reflections 22579 [Rint = 0.1059， Rsigma= 0.1042]

Data/restraints/parameters 22579/0/506

Goodness-of-fit on F2 0.885

R1
a, wR2

b [I > 2σ (I)] R1=0.0853, wR2=0.2177

R1
a, wR2

b (all data) R1=0.1354, wR2=0.2478

Largest diff. peak/hole / e Å-3 0.76/-0.43

aR1 = Σ|F0| - |Fc ||/Σ|F0|. b wR2 = {[Σw(F0
2 -Fc

2)2]/Σ[w(F0
2)2]}1/2; w = 1/[σ2(F0

2) + (aP)2 + bP], where P 
= [max(F0

2,0) + 2 Fc
2]/3.
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4. The cyclization reactions of epoxides with CO2.

CO2
1 (0.5 mmol%)

+O

R
TBAB (5 mmol%)

O
O

O

R50 oC, 12h

Scheme S3. General procedure for cyclization reaction of epoxides amine and CO2.

General procedures for cyclization reaction of epoxides and CO2 by 1: Added 1 mmol 

epoxides compound, 0.5 mmol% 1 and 0.05 mmol tetrabutylammonium bromide (TBAB) 

into the Schlenk bottle, and mixed evenly. The air in the Schlenk bottle was removed to 

maintain a vacuum, 1 atm carbon dioxide was introduced into the Schlenk bottle, and the 

reaction mixture was stirred at 50 ℃ for 12 hours. The subsequent experimental process 

was same as the previous reaction.

Table S2. TOF comparison between 1 and previously reported MOFs catalysts for 
cyclization reaction of epoxides and CO2

Entry Catalysts P (atm) T (℃) t (h) TOF(h-1) Ref.

1[a] [b] 16.7
1

1[a] [c]

1 50 12
2.8

This 
work

2 JNM-15[b] 2 55 6 82.5 13

3 JNM-14[b] 2 55 6 78.3 13

4 JNM-13[b] 2 55 6 70.8 13

3 CuⅡ MOF[c] 1 rt 48 88.5 14

4 CuⅡ MOF[c] 1 rt 48 5.0 15

5 CuⅡ MOF[b] 8 70 6 115.5 16

6 JLU-Liu21[c] 1 80 48 7.7 17

7 CuⅡ MOF[b] 1 60 12 20.6 18
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8 CuⅡ MOF[b] 12 60 12 32 19

9 CuⅡ MOF[b] 1 90 24 20.2 20

10 Cu-URJC-8[b] 12 25 24 3.7 21

11 Cd-MOF-1[b] 1 80 16 16.4 22

12 HbMOF1[b] 1 30 24 41.5 23

13 Mn-MOF[b] 1 rt 20 8.3 24

14 Zr-MOF[b] 1 100 4 49.7 25

15 NUC-5[b] 1 80 24 2.7 26

16 NUC-21[b] 1 60 6 8.3 27

17 Zn2(oxdia) (4,4′-
bpy)2[b]

1 28 16 25.0 28

18 Zn-2PDC[b] 10 55 12 1.7 29

19 Cu2(4-TPOM) (3,7-
DBTDC[b]

1 28 24 24.5 30

20 [Zn2(TPOM) (L2] [b] 1 40 16 11.9 31

21 Cd-MOF[b] 1 50 12 206.25 32

22 CuⅠ/CuⅡ MOF[b] 1 90 5 28.6 33

23 CdMOF-2[b] 1 45 24 3.5 34

TOF is calculated directly using the optimal conditions given in the literature. [a] Reaction condition: 1 mmol substrate, 
4.8 mg compound 1 (0.005 mmol, 0.03 mmol based on Cu), 1 atm CO2, and solvent free. 12 hours after the reaction, the 
yield determinned by 1H NMR with 1,1,2,2-tetrachloroethane as the internal standard.
TOF: Turnover frequency was evaluated at optimal conditions and calculated by the mole number of product per mole 
number of [b]catalysts or [c]catalytic metal active per hour.
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Fig. S9 Proposed reaction mechanism for the cyclization reaction of epoxides and CO2 

catalyzed by 1.

5. The cyclization reactions of propargylic amines with CO2.

rt
+ RH2NBr N

H
R

DCM

Scheme S4. General procedure for the synthesis of terminal propargylic amine (3a-3e).

General procedures for the synthesis of terminal propargylic amine: Propargylic 

bromide (10 mmol) was slowly added into the benzylamine compound (50 mmol) in 

dichloromethane (20 mL) via a constant pressure drop funnel over thirty minutes, and the 

reaction solution was stirred at room temperature for 12 hours. The reaction mixture was 

extracted three times with dichloromethane and aq. NaHCO3, and the organic layer solution 

was collected and dried over anhydrous Na2SO4. The reaction mixture was concentrated 

and purified by column chromatography on silica gel eluting with 10:1 petroleum 

ether/ethyl acetate to afford the corresponding product as pale-yellow liquid.

CO2
1 (0.5 mmol%)

+ DBU (5 mmol%)
r.t., 4 h

R3R2 NH R1
O N

O

R1

R3R2

Scheme S5. General procedure for cyclization reaction of propargylic amine and CO2.
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General procedure for the cyclization reaction of propargylic amine and CO2 

catalyzed by 1: Added 0.5 mmol propargylic amine compound, 0.5 mmol% 1 and 0.025 

mmol 1,8-Diazabicyclo[5,4,0]-undec-7-ene (DBU) into the Schlenk bottle, and mixed 

evenly. The air in the Schlenk bottle was removed to maintain a vacuum, 0.1 MPa carbon 

dioxide was introduced into the Schlenk bottle, and the reaction mixture was stirred at room 

temperature for 4 hours. The mixture was rinsed with dichloromethane, filtered and 

collected the catalyst and filtrate. After removing the solvent from the filtrate under 

reduced pressure, 0.5 mmol 1,1,2,2-tetrachloroethane was added as an internal standard, 

and the yield was calculated by 1H NMR. Finally, it was purified by flash column 

chromatography on silica gel (petroleum ether: ethyl acetate = 15: 1) to afford desired pure 

products. Different catalysts, solvents, and others were investigated in a similar procedure.
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Table S3. TOF comparison between 1 and previously reported MOFs catalysts for 
cyclization reaction of propargylic amine and CO2.

Entry Catalysts P (atm) T (°C) Solvent t (h) TOF(h-1) Ref.

1[a] [b] 142.8
1

1[a] [c]

1 rt -- 10
23.8

This 
work

2 WYU-11[b] 1 60 CH3CN 24 4.1 35

3 Cu2O@ZIF-8[c] 1 40 CH3CN 6 3.3 36

4 [Zn116]-MOF[b] 1 70 CH3CN 12 30.5 37

5 TMOF-3-Ag[b] 1 50 DMSO 6 1.7 38

6 [Cu2I2]-Eu-
MOF[b]

1 70 -- 12 10.2 39

7 CuBr@NH2-
MIL-101[c]

1 rt CH3CN 8 2.4 40

8 CuⅠ/CuⅡ MOF[c] 1 30 -- 0.17 230 41

TOF is calculated directly using the optimal conditions given in the literature. [a] Reaction condition: 1.2 g (8.3 mmol) 
substrate, 4.8 mg compound 1 (0.005 mmol 0.03 mmol based on Cu), 1 atm CO2, and solvent free. 10 hours after the 
reaction, the yield determinned by 1H NMR with 1,1,2,2-tetrachloroethane as the internal standard.
TOF: Turnover frequency was evaluated at optimal conditions and calculated by the mole number of product per mole 
number of [b]catalysts or [c]catalytic metal active per hour.
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Fig. S10 Proposed reaction mechanism for the cyclization reaction of propargylic amine 

and CO2 catalyzed by 1.

6. Reusability of catalyst 1

Fig. S11 PXRD spectrum comparison of simulated (black) and recovered 1 after catalyst 

for cyclization reaction of epoxides and CO2 (red) and cyclization reaction of propargyl 

amine and CO2.

7. Characterization of compounds 4 and 6
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O
O

O

Cl

4-(chloromethyl)-1,3-dioxolan-2-one (4a); 1H NMR (400 MHz, CDCl3, 298 K) δ [ppm] 

= 5.13 – 4.82 (m, 1H), 4.55 (t, J = 8.6 Hz, 1H), 4.34 (dd, J = 8.9, 5.7 Hz, 1H), 3.74 (ddd, J 

= 41.9, 12.4, 4.1 Hz, 2H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 154.82, 74.80, 

67.22, 44.48.

O
O

O

Br

4-(bromomethyl)-1,3-dioxolan-2-one (4b); 1H NMR (400 MHz, CDCl3, 298 K) δ [ppm] 

= 5.09 – 4.84 (m, 1H), 4.58 (td, J = 8.5, 2.6 Hz, 1H), 4.33 (dq, J = 8.6, 4.1 Hz, 1H), 3.75 – 

3.40 (m, 1H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 154.35, 74.10, 68.14, 31.83.

O
O

O

O

4-(phenoxymethyl)-1,3-dioxolan-2-one (4c); 1H NMR (400 MHz, CDCl3, 298 K) δ [ppm] 

= 7.30 (t, J = 7.8 Hz, 2H), 7.01 (t, J = 7.3 Hz, 1H), 6.90 (d, J = 8.1 Hz, 2H), 5.04 – 4.98 

(m, 1H), 4.59 (t, J = 8.4 Hz, 1H), 4.55 – 4.47 (m, 1H), 4.24 (d, J = 3.9 Hz, 1H), 4.12 (dd, 

J = 10.5, 3.4 Hz, 1H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 157.85, 154.88, 

129.75, 122.00, 114.68, 74.33, 66.95, 66.27.

O
O

O

O

4-((allyloxy)methyl)-1,3-dioxolan-2-one (4d); 1H NMR (400 MHz, CDCl3, 298 K) δ 

[ppm] = 5.85 – 5.75 (m, 1H), 5.25 – 5.10 (m, 2H), 4.78 (td, J = 9.4, 3.4 Hz, 1H), 4.44 (t, J 

= 8.4 Hz, 1H), 4.31 (dd, J = 8.3, 6.1 Hz, 1H), 3.98 (dd, J = 5.7, 1.7 Hz, 2H), 3.68 – 3.45 

(m, 2H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 155.51, 155.05, 133.71, 117.55, 

75.19, 72.34, 68.81, 66.16.
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O
O

O

O

4-(isopropoxymethyl)-1,3-dioxolan-2-one (4e); 1H NMR (400 MHz, CDCl3, 298 K) δ 

[ppm] = 4.79 – 4.74 (m, 1H), 4.46 (t, J = 8.3 Hz, 1H), 4.34 (dd, J = 8.3, 6.0 Hz, 1H), 3.72 

– 3.44 (m, 3H), 1.12 (d, J = 6.2 Hz, 6H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 

155.22, 75.33, 72.95, 67.16, 66.47, 21.92, 21.81.

O
O

O

O

1,4-bis(4-bromophenyl)buta-1,3-diyne (4f); 1H NMR (400 MHz, CDCl3, 298 K) δ [ppm] 

= 4.79 – 4.69 (m, 1H), 4.44 (t, J = 8.2 Hz, 1H), 4.33 (dd, J = 8.2, 6.7 Hz, 1H), 3.70 – 3.33 

(m, 1H), 1.15 (s, 9H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 155.30, 75.33, 73.82, 

66.53, 61.29, 27.28.

NO

O

3-benzyl-5-methyleneoxazolidin-2-one (6a); 1H NMR (400 MHz, CDCl3, 298 K) δ [ppm] 

= 7.41 – 7.25 (m, 5H), 4.74 (d, J = 3.0 Hz, 1H), 4.47 (s, 2H), 4.25 (d, J = 2.9 Hz, 1H), 4.03 

(s, 2H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 155.67, 149.02, 135.02, 128.99, 

128.26, 128.18, 86.75, 47.82, 47.25.

NO

O

3-(4-methylbenzyl)-5-methyleneoxazolidin-2-one (6b); 1H NMR (400 MHz, CDCl3, 298 

K) δ [ppm] = 7.18 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 4.69 (q, J = 3.1 Hz, 1H), 

4.37 (s, 2H), 4.21 (q, J = 2.5 Hz, 1H), 3.98 (t, J = 2.4 Hz, 2H), 3.78 (s, 3H). 13C NMR (101 

MHz, CDCl3, 298 K) δ [ppm] = 7.18 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 4.69 (q, 

J = 3.1 Hz, 1H), 4.37 (s, 2H), 4.21 (q, J = 2.5 Hz, 1H), 3.98 (t, J = 2.4 Hz, 2H), 3.78 (s, 

3H).
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NO

O

O

3-(4-methoxybenzyl)-5-methyleneoxazolidin-2-one (6c); 1H NMR (400 MHz, CDCl3, 

298 K) δ [ppm] = 7.18 (d, J = 4.6 Hz, 2H), 6.86 (d, J = 4.1 Hz, 2H), 4.69 (p, J = 3.0 Hz, 

1H), 4.38 (d, J = 3.7 Hz, 2H), 4.24 – 4.17 (m, 1H), 3.99 (d, J = 2.3 Hz, 2H), 3.78 (s, 3H). 
13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 159.56, 155.56, 149.10, 129.60, 127.01, 

114.31, 86.61, 55.31, 47.21, 47.09.

NO

O

F

F

3-(2,4-difluorobenzyl)-5-methyleneoxazolidin-2-one (6d); 1H NMR (400 MHz, CDCl3, 

298 K) δ [ppm] = 7.37 – 7.27 (m, 1H), 6.91 – 6.76 (m, 2H), 4.70 (q, J = 2.8 Hz, 1H), 4.46 

(s, 2H), 4.25 (q, J = 2.5 Hz, 1H), 4.08 (s, 2H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] 

= 159.88, 159.76, 155.45, 148.79, 131.90, 131.85, 131.80, 131.75, 118.31, 118.27, 118.15, 

118.12, 112.11, 112.07, 111.90, 111.86, 104.33, 104.07, 103.82, 86.91, 47.50, 40.80

NNO

O

5-methylene-3-(pyridin-2-ylmethyl)oxazolidin-2-one (6e); 1H NMR (400 MHz, CDCl3, 

298 K) δ [ppm] = 8.54 (d, J = 4.2 Hz, 1H), 7.7 – 7.68 (m, 1H), 7.29 (d, J = 7.7 Hz, 1H), 

7.22 (dd, J = 7.6, 4.9 Hz, 1H), 4.72 (q, J = 2.8 Hz, 1H), 4.56 (s, 2H), 4.25 (q, J = 2.4 Hz, 

1H), 4.22 (t, J = 2.4 Hz, 2H). 13C NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 155.85, 

155.14, 149.59, 149.17, 137.16, 122.95, 122.29, 86.69, 49.22, 48.12.

O NH

O

4,4-dimethyl-5-methyleneoxazolidin-2-one (6f); 1H NMR (400 MHz, CDCl3, 298 K) δ 

[ppm] = 6.85 (s, 1H), 4.65 (d, J = 3.4 Hz, 1H), 4.24 (d, J = 3.4 Hz, 1H), 1.47 (s, 6H). 13C 

NMR (101 MHz, CDCl3, 298 K) δ [ppm] = 162.21, 155.71, 84.26, 58.39, 29.38.
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1H NMR and 13C NMR spectra of compounds 4 and 6

1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 4a.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 4a.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 4b.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 4b.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 4c.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 4c.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 4d.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 4d.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 4e.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 4e.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 4f.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 4f.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 6a.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 6a.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 6b.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 6b.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 6c.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 6c.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 6d.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 6d.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 6e.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 6e.
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1H NMR spectrum (400 MHz, CDCl3, 298 K) of compound 6f.

13C NMR spectrum (101 MHz, CDCl3, 298 K) of compound 6f.


