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Part 1. General Information 

Commercially available materials purchased form TCI or Sigma Aldrich were used as received. All 

reactions were carried out under nitrogen atmosphere under anhydrous conditions unless otherwise 

noted. THF was distilled from sodium-benzophenone. Flash chromatography was performed using 

silica gel (200-300 mesh). Reactions were monitored by thin layer chromatography (TLC). 

Visualization was achieved under a UV lamp (254nm and 365 nm). 1H and 13C NMR were recorded 

on Bruker BBFO 400 MHz NMR, Bruker AV400 MHz NMR spectrometer with TMS as the internal 

standard, and were calibrated using residual undeuterated solvent as an internal reference (CDCl3: 

1H NMR = 7.26, 13C NMR = 77.16). The following abbreviations were used to explain the 

multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. Coupling 

constants (J) are reported in Hertz (Hz). High-resolution Mass spectra (HRMS) were recorded by 

using Finnigan MAT 95 XP mass spectrometer (Thermo Electron Corporation). The determination 

of e.r. was performed via chiral HPLC analysis using Shimadzu LC-20AD HPLC workstation. 

Optical rotations were measured using a 1 mL cell with a 1 dm path length on a Jasco P-1030 

polarimeter and are reported as follows: [α]21
D (c in g per 100 mL solvent). 
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Part 2. Experimental Section

I. General Procedure to Synthesis of Starting Materials:
S-Methyl Isothiourea:1

RHN NH2

S 1. MeI, Acetone

2. NH4OH, EtOAc RHN NH

S

Iodomethane (5 mmol) was added to a solution of thiourea derivative (5 mmol) in acetone 

and the mixture was continued to stir overnight at room temperature. After that, the mixture 

was concentrated under vacuum and ethyl acetate (25 mL) was added. Later, H2O (50 mL) 

was added and cooled to 0 ᵒC. Next, conc. NH4OH was mixed dropwise until all the solid 

disappeared and then, stirred for another 30 mins. Organic layer was separated, washed 

with brine, and concentrated. The product was used directly without further purification. 

Synthesis of 2h:2

RHN NH2

S MeI, MeOH, Reflux

RHN NH

S

In 100 mL round bottom flask equipped with a magnetic stirring bar and a reflux condenser, 

 thiourea (4.00 g, 51.3 mmol) was dissolved in methanol (40.0 mL). Then, Iodomethane 

(3.20 mL, 51.3 mmol) was added in one portion and the mixture was continued to reflux for 

2 hrs. After the mentioned time, the reaction mixture was cooled to room temperature and 

concentrated under reduced pressure, giving a yellowish solid. Then, the yellowish solid 

was mixed with EtOAc (50.0 mL), and the precipitate that did not dissolve was filtered. The 

precipitate was sequentially washed several times with EtOAc and diethyl ether until it 

becomes completely colorless. The product was dried under vacuum to provide 8.35 g 

(38.0 mmol, 74% yield) of white powder.

Synthesis of 2i and 2j:

RHN NH2

S 1. BnBr, Acetone

2. NH4OH, EtOAc RHN NH

S
Bn

Benzyl Bromide (5 mmol) was added dropwise to a cooled solution of thiourea derivative 

(5 mmol) in acetone and the mixture was continued to stir overnight at room temperature. 

After that, the mixture was concentrated under vacuum and ethyl acetate (25 mL) was 

added. Later, H2O (50 mL) was added and cooled to 0 ᵒC. Next, conc. NH4OH was mixed 

dropwise until all the solid disappeared and then, stirred for another 30 mins. Organic layer 

was separated, washed with brine, and concentrated. The product was used directly 

without further purification.
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II. General Procedure for the Catalytic Reactions of Enal (1) with S-alkylated 
isothioura (2) to Synthesize Product 3

R H

O

NHR1

NHC (20 mol%)
NaOAc, Tol.

MS, DQ, RT

R1N N

R

SR2

O

N

O

N
N

Mes
BF4

NHC C

HN

SR2

1 2 3

A dry 10 mL Schlenk tube with a stir bar was charged with enal 1 (0.18 mmol, 1.8 equiv.), 2 (0.1 mmol, 

1.0 equiv.), NHC (8.4 mg, 20 mol%), NaOAc (13 mg, 0.15 mmol, 1.5 equiv.), AcOH (1.8 µL, 30 mol%), 

DQ (51 mg, 0.125 mmol, 1.25 equiv.) and molecular sieves (100 mg). The tube was evacuated and 

refilled with nitrogen. Then the mixture was dissolved with the newly distilled solvent toluene (2.0 mL). 

Then the mixture was stirred at room temperature for 36-48h. When the substrate was consumed 

completely (monitored by TLC), the mixture was concentrated under vacuum and purified by column 

chromatography on silica gel (hexane/ethyl acetate = 2:1) to afford the desired product 3, which was 

confirmed by 1H NMR, 13C NMR spectra, and the enantiomeric ratio was determined by chiral HPLC.

Note: Racemic samples were prepared using NHC below for chiral phase HPLC analysis.

BF4

N N
N

Mes

Achiral NHC
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III. Additional Results of Condition Optimization 

Condition Optimization (additional results) of the Model Reaction (reaction of 1a and 2a) 
(Tables S1-S2). 

Table S1. NHC Catalysts Screening a, b

Ph H

O

Ph
H
N S

NH

NHC (20 mol%)
Na2CO3, Tol.

MS, DQ, RT

N N

Ph

Ph
S

O
O O

tBu

tBu

tBu

tBu
DQ (Oxidant)1a 2a 3a

N

O

N
N

Ar
BF4

Ar = Ph, B; 52%, 84:16 e.r.
= Mes, C; 58%, 93:7 e.r.

BF4

O
N

N
N

Bn

Mes

N N
N

Ph

BF4

E; 65%, 71:29 e.r.

BF4

O
N

N
N

Bn

Ph

N

O

N
N

BF4

F

F

F
F

F

H; 21%, 36:64 e.r.

N

O

N
N

BF4

O
I; 43%, 84:16 e.r.

A; 63%, 81:19 e.r.

G; 52%, 74:26 e.r.

N

O

N
N

Cl

Cy

Cy Cy
F; NA

D; 42%, 84:16 e.r.

N

O

N
N

BF4 Cl

Cl

Cl

aReaction condition: 1a (0.09 mmol.), 2a (0.05 mmol), NHC pre-cat. (20 mol%), Na2CO3 (1.5 equiv.), DQ (1.25 

equiv.), AcOH (30 mol%, additive), Tol. (1 mL), MS (50 mg) at RT for 36-48 hrs. bYield determined by 1HNMR, 

based on 2a, by using 1,3,5-trimethoxybenzene as internal standard. The e.r. was determined via chiral-phase 

HPLC analysis.
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Table S2. Bases, Solvents, and amount of cat. Loading Screening a, b

Ph H

O
Ph

H
N S

NH

NHC (x mol%)
Base, Solvent

MS, DQ, RT

N N

Ph

Ph
S

O

N

O

N
N

Mes
BF4

NHC C1a 2a 3a

Entry NHC (mol%) Base Solvent Yield (%) e.r.
1 C (20) Na2CO3 THF 50 83:17
2 C (20) Na2CO3 ACN 63 68:32
3 C (20) Na2CO3 DCE 73 70:30
4 C (20) Na2CO3 EtOAc 72 83:17
5 C (20) Na2CO3 CHCl3 31 87:13
6 C (20) Na2CO3 Et2O 77 86:14
7 C (20) K2CO3 Tol. 49 92:8
8 C (20) Cs2CO3 Tol. 55 91:9
9 C (20) K3PO4 Tol. 61 91:9

10 C (20) DABCO Tol. 25 87:13
11 C (20) DMAP Tol. 45 92:8
12 C (20) DIPEA Tol. 36 92:8
13 C (20) NaOAc Tol. 82 95:5
14 C (10) NaOAc Tol. 77 93:7
15 C (5) NaOAc Tol. 75 91:9

aReaction condition: 1a (0.09 mmol.), 2a (0.05 mmol), NHC pre-cat. (mol%), Base (1.5 equiv.), DQ (1.25 equiv.), 

AcOH (30 mol%, additive), Solvent (1 mL), MS (50 mg) at RT for 36-48 hrs. bYield determined by 1HNMR, based 

on 2a, by using 1,3,5-trimethoxybenzene as internal standard. The e.r. was determined via chiral-phase HPLC 

analysis. 

IV. Stereochemistry Determination of 3a via X-ray Crystallographic Analysis 

Product 3a was crystallized as a colourless crystal via vaporization of a hexane/CH2Cl2 solution, and 

its absolute configuration was determined by x-ray structure analysis. CCDC 2025922 contains the 

supplementary crystallographic data that can be obtained free of charge from The Cambridge 

Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif. 
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V. Postulated Reaction Mechanism

N

O

NN
BF4

N

O

NN

NaOAc

O

N

O

NN

Ph

SMe

NHPh

HN

O

N

O

NN
NPh

Ph

HN
SMe

OH

N

O

NN

Ph

3a Ph H

O

DQ

N

O

NN

Ph

NPh
N

O

SMe

SMe

NHPh

HN

1a

2a

I

II

III

IV

VI. Procedures for Scale-up Reaction and Synthetic Transformations

 Gram-scale Preparation of 3a

N N

O

S
Ph

3a
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Ph H

O

NHPh

NHC (10 mol%)
NaOAc, Tol.

MS, DQ, RT

PhN N

Ph

SMe

O

N

O

N
N

Mes
BF4

NHC C

HN

SMe

1a 2a 3a

A dry 100 mL Schlenk tube with stir bar was charged with cinnamaldehyde 1a (12 mmol, 1.2 equiv.), 

2a (1.66 g, 10 mmol, 1.0 equiv.), NHC C (420 mg, 10 mol%), NaOAc (1.23 gm, 15 mmol, 1.5 equiv.), 

DQ (5.1 gm, 12.5 mmol, 1.25 equiv.) and molecular sieves (1 gm). The tube was evacuated and refilled 

with nitrogen. Then the mixture was dissolved with newly distilled solvent Toluene (50 mL). Then the 

mixture was stirred at room temperature for 36 h. After complete consumption of the substrate 2a 

(monitored by TLC), the mixture was concentrated under vacuum and purified by column 

chromatography on silica gel (hexane/ethyl acetate = 2:1) to afford desired product 3a (2.13g) with 72% 

yield and 93:7 e.r.   

Preparation of 5a3

PhN N

O

S

Ph

LiHMDS, THF

MeI, -78oC

PhN N

O

S

Ph

3a 5a

To a stirred solution of 3a (30 mg, 0.1 mmol) in anhydrous THF (1 mL) at −78 °C was added LiHMDS 

(1 M in THF, 0.15 mL, 0.15 mmol), and the solution was stirred for 2 hrs. The iodomethane (28.4 mg, 

0.2 mmol) was added dropwise. After that, the temperature of the reaction mixture was slowly raised to 

room temperature and continued to stir for 20 h at the same temperature. After completion of the 

reaction, H2O (1 mL) was added. The organic layer was collected, and the aqueous layer was extracted 

with EtOAc (twice). The combined organic extracts were washed with brine, dried over MgSO4, filtered, 

and concentrated under reduced pressure. The residue was purified via silica gel flash chromatography 

(hexane/ethyl acetate = 5:1) to afford product 5a (27 mg, 87%, 91:9 e.r., >99:1 d.r.).

Preparation of 5b4

PhN N

O

S

Ph

PhMgBr

THF, -15oC

PhN N

S

Ph Ph
3a 5b

The product 3a (30 mg, 0.1 mmol) was suspended in dry THF and then cooled −15 °C. Grignard reagent 

(PhMgBr, 1.2 equiv.) was then added dropwise, and the reaction mixture was stirred at −15 °C for 5 h. 

Trifluoroacetic acid (3.0 equiv.) was then carefully added, and the reaction was stirred at −15 °C for 

another 30 minutes. The mixture was concentrated under reduced pressure, diluted with water, and 

extracted with EtOAc. The combined organic layers were dried over MgSO4, filtered, and concentrated 



S10

under reduced pressure. The residue was purified by column chromatography (hexane/ethyl acetate = 

1:50) to obtain 5b (35 mg, 98%, 90:10 e.r.). 

Preparation of 5c

PhN N

O

S

Ph
3a 5c

PhN NH

Ph

O

O
1,4-dioxane

H2O2, 60oC

The product 3a (30 mg, 0.1 mmol) was dissolved in 1,4-dioxane and then H2O2 (35% v/v, 1 mL) was 

added. Then the solution was heated at 60 °C for 6 hrs. Solvent was evaporated and the reaction 

mixture was extracted with EtOAc. The combined organic layers were dried over MgSO4, filtered, and 

concentrated under reduced pressure. Pure 5c (21.6 mg, 81%, 91:9 e.r.) was obtained by silica gel 

column chromatography (hexane/ethyl acetate = 5:1).

 Preparation of 5d

PhN N

O

S

Ph
3a

PhN NH

OPh

Pd/C, H2

5d
MeOH

The product 3a (30 mg, 0.1 mmol) and Pd/C (10 mol%) was added to MeOH (10 ml). Then solution was 

degassed using pump and bubbled with H2 gas (5 times). The reaction mixture was stirred until the 

starting materials consumed completely. When the reaction was finished, MeOH was evaporated and 

EtOAc was added to the reaction mixture. Excess Pd/C was filtered through celite, solvent was 

evaporated and concentrated under reduced pressure. Silica gel column chromatography (hexane/ethyl 

acetate = 3:1) of the residue provided the pure 5d (18.4 mg, 73%, 93:7 e.r.).

VII.  Reference

1. I. Cohen, Synthesis 1980, 1980, 60.

2. K. Mailyan, J. L. Chen, W. Li, A. A. Keller, S. M. Sternisha, B. G. Miller, A. Zakarian, J. Am. 

Chem. Soc. 2018, 140, 6027.

3. C.-L. Zhang, D.-L. Wang, K.-Q. Chen, S. Ye Org. Biomol. Chem., 2015, 13, 11255.

4. B. Ranieri, O.Robles, D. Romo, J. Org. Chem., 2013, 78, 6291.
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Part 3. Characterization of products

I. Characterizations of Products 

N N

S

O

Ph

(S)-2-(methylthio)-1,6-diphenyl-5,6-dihydropyrimidin-4(1H)-one (3a)

Yield: 23 mg (78%)

1H NMR (400 MHz, CDCl3) δ 7.41 – 7.24 (m, 6H), 7.24 – 7.16 (m, 2H), 7.12 (s, 2H), 4.91 (dd, J = 7.7, 
3.6 Hz, 1H), 3.25 (dd, J = 15.4, 7.8 Hz, 1H), 2.88 (dd, J = 15.4, 3.6 Hz, 1H), 2.46 (s, 3H).13C NMR (100 
MHz, CDCl3) δ 173.8, 173.1, 140.7, 138.5, 129.7, 129.5, 129.2, 128.8, 128.7, 126.8, 64.9, 38.6, 15.2 
ppm.

HRMS (ESI, m/z): calculated for C17H16N2OSH+: 297.1062 (M+H)+, found: 297.1063.

[α]21 D = +3.6 (c = 1.0 in CHCl3). 

HPLC analysis: 95:5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 22.1 min, Rt (major) = 
28.1 min.

N N

S

O

Ph

O

(S)-6-(4-methoxyphenyl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3b)

Yield: 25 mg (77%)
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1H NMR (400 MHz, CDCl3) δ 7.34 (dd, J = 4.5, 2.1 Hz, 3H), 7.09 (dd, J = 6.7, 2.0 Hz, 4H), 6.87 – 6.75 
(m, 2H), 4.84 (dd, J = 7.6, 3.8 Hz, 1H), 3.77 (s, 3H), 3.21 (dd, J = 15.4, 7.6 Hz, 1H), 2.87 (dd, J = 15.4, 
3.9 Hz, 1H), 2.45 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.6, 173.4, 159.9, 140.8, 130.7, 129.6, 129.5, 
128.8, 128.3, 114.6, 64.5, 55.4, 38.8, 15.3 ppm.

HRMS (ESI, m/z): calculated for C18H18N2O2SH+: 327.1167 (M+H)+, found: 327.1169.

[α]21 D = -5.3 (c = 1.0 in CHCl3). 

HPLC analysis: 94.5:5.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 35.7 min, Rt (major) 
= 38.9 min.

N N

S

O

Ph

(S)-2-(methylthio)-1-phenyl-6-(p-tolyl)-5,6-dihydropyrimidin-4(1H)-one (3c)

Yield: 24 mg (78%)

1H NMR (400 MHz, CDCl3) δ 7.42 – 7.28 (m, 3H), 7.18 – 6.97 (m, 6H), 4.86 (dd, J = 7.7, 3.7 Hz, 1H), 
3.22 (dd, J = 15.4, 7.7 Hz, 1H), 2.86 (dd, J = 15.4, 3.7 Hz, 1H), 2.45 (s, 3H), 2.30 (s, 3H). 13C NMR (100 
MHz, CDCl3) δ 173.6, 173.2, 140.8, 138.6, 135.6, 129.9, 129.6, 129.4, 128.7, 126.8, 64.8, 38.8, 21.2, 
15.2 ppm.

HRMS (ESI, m/z): calculated for C18H18N2OSH+: 311.1218 (M+H)+, found: 311.1218.

[α]21 D = -1.4 (c = 1.7 in CHCl3). 

HPLC analysis: 94.5:5.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 22.0 min, Rt (major) 
= 28.4 min.

N N

S

O

Ph

Br

(S)-6-(4-bromophenyl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3d)

Yield: 30 mg (81%)

1H NMR (400 MHz, CDCl3) δ 7.48 – 7.39 (m, 2H), 7.39 – 7.30 (m, 3H), 7.16 – 6.99 (m, 4H), 4.87 (dd, J 
= 7.7, 3.4 Hz, 1H), 3.24 (dd, J = 15.4, 7.8 Hz, 1H), 2.83 (dd, J = 15.4, 3.5 Hz, 1H), 2.45 (s, 3H).13C NMR 
(100 MHz, CDCl3) δ 173.9, 172.6, 140.6, 137.7, 132.5, 129.8, 129.7, 128.6, 128.6, 122.9, 64.4, 38.5, 
15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15BrN2OSH+: 375.0167 (M+H)+, found: 375.0167.

[α]21 D = +3.7 (c = 1.7 in CHCl3). 

HPLC analysis: 95.5:4.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 26.3 min, Rt (major) 
= 37.4 min.
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N N

S

O

Ph

Cl

(S)-6-(4-chlorophenyl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3e)

Yield: 27 mg (82%)

1H NMR (400 MHz, CDCl3) δ 7.41 – 7.31 (m, 3H), 7.31 – 7.27 (m, 2H), 7.18 – 6.99 (m, 4H), 4.88 (dd, J 
= 7.7, 3.5 Hz, 1H), 3.24 (dd, J = 15.4, 7.7 Hz, 1H), 2.84 (dd, J = 15.4, 3.5 Hz, 1H), 2.45 (s, 3H). 13C 
NMR (100 MHz, CDCl3) δ 173.9, 172.7, 140.6, 137.2, 134.8, 129.8, 129.7, 129.5, 128.7, 128.3, 64.4, 
38.5, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15ClN2OSH+: 331.0672 (M+H)+, found: 331.0672.

[α]21 D = +12.0 (c = 0.8 in CHCl3). 

HPLC analysis: 95:5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 24.2 min, Rt (major) = 
30.7 min.

N N

S

O

Ph

F

(S)-6-(4-fluorophenyl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3f)

Yield: 27 mg (86%)

1H NMR (400 MHz, CDCl3) δ 7.43 – 7.29 (m, 3H), 7.22 – 7.13 (m, 2H), 7.10 (s, 2H), 7.03 – 6.92 (m, 
2H), 4.90 (dd, J = 7.7, 3.6 Hz, 1H), 3.24 (dd, J = 15.4, 7.7 Hz, 1H), 2.85 (dd, J = 15.4, 3.6 Hz, 1H), 2.45 
(s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.8, 172.9, 164.1, 161.7, 140.6, 134.5 (d, J = 3.3 Hz), 129.7 
(d, J = 14.8 Hz), 128.8 (d, J = 8.6 Hz), 116.2, 116.0, 64.1, 38.5, 15.1 ppm.

HRMS (ESI, m/z): calculated for C17H15FN2OSH+: 315.0967 (M+H)+, found: 315.0967.

[α]21 D = -6.4 (c = 2.2 in CHCl3). 

HPLC analysis: 94:6 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 23.5 min, Rt (major) = 
29.1 min.

N N

S

O

Ph

O2N

(S)-2-(methylthio)-6-(4-nitrophenyl)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3g)

Yield: 30 mg (88%)

1H NMR (400 MHz, CDCl3) δ 8.27 – 8.09 (m, 2H), 7.51 – 7.31 (m, 5H), 7.13 (d, J = 5.6 Hz, 2H), 5.06 
(dd, J = 7.8, 3.2 Hz, 1H), 3.31 (dd, J = 15.4, 7.9 Hz, 1H), 2.85 (dd, J = 15.4, 3.3 Hz, 1H), 2.47 (s, 3H). 
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13C NMR (100 MHz, CDCl3) δ 174.0, 171.7, 148.0, 145.7, 140.4, 130.0, 129.9, 128.4, 127.9, 124.6, 
64.2, 38.2, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15N3O3SH+: 342.0912 (M+H)+, found: 342.0912.

[α]21 D = +51.8 (c = 0.3 in CHCl3). 

HPLC analysis: 91.5:8.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 36.3 min, Rt (major) 
= 71.4 min.

N N

S

O

Ph

MeO2C

methyl (S)-4-(2-(methylthio)-6-oxo-3-phenyl-3,4,5,6-tetrahydropyrimidin-4-yl)benzoate (3h)

Yield: 28 mg (79%)

1H NMR (400 MHz, CDCl3) δ 8.02 – 7.90 (m, 2H), 7.34 (dd, J = 7.6, 3.9 Hz, 3H), 7.28 (d, J = 7.0 Hz, 
2H), 7.11 (d, J = 5.7 Hz, 2H), 4.98 (dd, J = 7.8, 3.5 Hz, 1H), 3.90 (s, 3H), 3.27 (dd, J = 15.4, 7.8 Hz, 
1H), 2.86 (dd, J = 15.4, 3.5 Hz, 1H), 2.46 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 174.0, 172.5, 166.5, 
143.5, 140.6, 130.7, 130.5, 129.8, 129.7, 128.6, 126.9, 64.6, 52.3, 38.4, 15.3 ppm.

HRMS (ESI, m/z): calculated for C19H18N2O3SH+:  355.1116 (M+H)+, found: 375.0167.

[α]21 D = +15.7 (c = 1.7 in CHCl3). 

HPLC analysis: 95:5 e.r. (ORJH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 34.1 min, Rt (major) = 
40.2 min.

N N

S

O

Ph

Cl

(S)-6-(2-chlorophenyl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3i)

Yield: 24 mg (73%)

1H NMR (400 MHz, CDCl3) δ 7.54 – 7.44 (m, 1H), 7.43 – 7.33 (m, 3H), 7.30 (dd, J = 7.5, 1.0 Hz, 2H), 
7.26 – 7.09 (m, 3H), 5.47 (dd, J = 7.9, 2.7 Hz, 1H), 3.23 (dd, J = 15.4, 7.9 Hz, 1H), 2.90 (dd, J = 15.4, 
2.8 Hz, 1H), 2.48 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 174.2, 172.6, 140.9, 135.4, 132.3, 130.4, 129.9, 
129.8, 129.6, 128.3, 127.8, 127.7, 61.2, 37.1, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15ClN2OSH+: 331.0672 (M+H)+, found: 331.0672.

[α]21 D = +51.9 (c = 1.9 in CHCl3). 

HPLC analysis: 96:4 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 21.9 min, Rt (major) = 
53.3 min.
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N N

S

O

Ph

Cl

(S)-6-(3-chlorophenyl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3j)

Yield: 18 mg (54%)

1H NMR (400 MHz, CDCl3) δ 7.37 (dd, J = 7.2, 4.1 Hz, 3H), 7.30 – 7.23 (m, 2H), 7.13 (dd, J = 5.4, 2.5 
Hz, 4H), 4.89 (dd, J = 7.7, 3.4 Hz, 1H), 3.24 (dd, J = 15.4, 7.8 Hz, 1H), 2.84 (dd, J = 15.4, 3.4 Hz, 1H), 
2.46 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 174.0, 172.5, 140.6, 140.6, 135.1, 130.6, 129.8, 129.7, 
129.1, 128.6, 127.1, 124.9, 64.4, 38.5, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15ClN2OSH+: 331.0672 (M+H)+, found: 331.0672.

[α]21 D = +11.9 (c = 1.9 in CHCl3). 

HPLC analysis: 92:8 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 21.0 min, Rt (major) = 
24.0 min.

N N

S

O

Ph

(S)-2-(methylthio)-6-(naphthalen-2-yl)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3k)

Yield: 27 mg (78%)

1H NMR (400 MHz, CDCl3) δ 7.86 – 7.69 (m, 3H), 7.59 (s, 1H), 7.52 – 7.40 (m, 2H), 7.38 – 7.27 (m, 
4H), 7.14 (s, 2H), 5.07 (dd, J = 7.8, 3.6 Hz, 1H), 3.31 (dd, J = 15.5, 7.8 Hz, 1H), 2.96 (dd, J = 15.5, 3.7 
Hz, 1H), 2.49 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.9, 173.0, 140.8, 136.0, 133.4, 133.3, 129.7, 
129.5, 129.4, 128.7, 128.2, 127.8, 126.7, 126.7, 126.2, 124.2, 65.2, 38.7, 15.3 ppm.

HRMS (ESI, m/z): calculated for C21H18N2OSH+: 347.1218 (M+H)+, found: 347.1218.

[α]21 D = +5.2 (c = 1.1 in CHCl3). 

HPLC analysis: 95.5:4.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 34.9 min, Rt (major) 
= 48.2 min.

N N

S

O

Ph

N

(S)-2-(methylthio)-1-phenyl-6-(pyridin-3-yl)-5,6-dihydropyrimidin-4(1H)-one (3l)

Yield: 20 mg (67%)

1H NMR (400 MHz, CDCl3) δ 8.56 (d, J = 3.7 Hz, 1H), 8.35 (s, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.37 (s, 
3H), 7.29 (dd, J = 8.8, 6.3 Hz, 1H), 7.10 (s, 2H), 4.97 (dd, J = 7.4, 3.6 Hz, 1H), 3.29 (dd, J = 15.4, 7.6 
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Hz, 1H), 2.88 (dd, J = 15.4, 3.6 Hz, 1H), 2.46 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 174.1, 172.3, 150.4, 
148.7, 140.3, 134.3, 130.0, 129.8, 128.6, 124.2, 62.6, 38.3, 15.3 ppm.

HRMS (ESI, m/z): calculated for C16H15N3OSH+: 298.1014 (M+H)+, found: 298.1017.

[α]21 D = +2.3 (c = 0.9 in CHCl3). 

HPLC analysis: 94.5:5.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 45.6 min, Rt (major) 
= 50.2 min.

N N

S

O

Ph

O

(S)-6-(furan-2-yl)-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3m)

Yield: 19 mg (63%)

1H NMR (400 MHz, CDCl3) δ 7.40 (dd, J = 7.1, 4.3 Hz, 3H), 7.35 (dd, J = 1.8, 0.7 Hz, 1H), 7.13 (s, 2H), 
6.26 (dd, J = 3.3, 1.9 Hz, 1H), 6.19 (d, J = 3.2 Hz, 1H), 4.95 (dd, J = 7.0, 4.8 Hz, 1H), 3.15 (dd, J = 15.6, 
7.1 Hz, 1H), 3.04 (dd, J = 15.6, 4.8 Hz, 1H), 2.41 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.5, 173.1, 
150.4, 143.2, 140.4, 129.7, 129.7, 128.8, 110.6, 109.3, 58.0, 35.9, 15.2 ppm. 

HRMS (ESI, m/z): calculated for C15H14N2O2SH+: 287.0854 (M+H)+, found: 287.0854.

[α]21 D = -19.1 (c = 1.8 in CHCl3). 

HPLC analysis: 90:10 e.r. (OD, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 29.2 min, Rt (major) = 
31.6 min.

N N

S

O

Ph

S

(S)-2-(methylthio)-1-phenyl-6-(thiophen-2-yl)-5,6-dihydropyrimidin-4(1H)-one (3n)

Yield: 18 mg (60%)

1H NMR (400 MHz, CDCl3) δ 7.38 (d, J = 5.8 Hz, 3H), 7.23 (dd, J = 4.3, 2.0 Hz, 1H), 7.13 (s, 2H), 6.89 
(dd, J = 5.2, 2.7 Hz, 2H), 5.16 (dd, J = 7.1, 4.1 Hz, 1H), 3.26 (dd, J = 15.5, 7.1 Hz, 1H), 3.00 (dd, J = 
15.5, 4.1 Hz, 1H), 2.43 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.4, 172.8, 140.6, 140.3, 129.7, 128.9, 
127.0, 126.8, 126.2, 60.2, 39.05, 15.3 ppm.

HRMS (ESI, m/z): calculated for C15H14N2OS2H+: 303.0626 (M+H)+, found: 303.0626.

[α]21 D = -79.8 (c = 0.9 in CHCl3). 

HPLC analysis: 90:10 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 29.2 min, Rt (major) = 
31.6 min.

N N

S

O

Ph

(R)-6-methyl-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3o)
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Yield: 20 mg (85%)

1H NMR (400 MHz, CDCl3) δ 7.54 – 7.42 (m, 3H), 7.32 – 7.21 (m, 2H), 4.10 – 3.86 (m, 1H), 2.95 (dd, J 
= 15.2, 6.4 Hz, 1H), 2.59 (dd, J = 15.2, 4.9 Hz, 1H), 2.39 (s, 3H), 1.23 (d, J = 6.6 Hz, 3H). 13C NMR 
(100 MHz, CDCl3) δ 173.9, 172.6, 140.1, 129.9, 129.6, 128.9, 56.4, 38.3, 18.3, 15.1 ppm.

HRMS (ESI, m/z): calculated for C12H14N2OSH+: 235.0905 (M+H)+, found: 235.0907.

[α]21 D = +18.1 (c = 1.1 in CHCl3). 

HPLC analysis: 80.5:19.5 e.r. (ASH, 30:70 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 43.6 min, Rt (major) 
= 80.4 min.

N N

S

OEt

Ph

(R)-6-ethyl-2-(methylthio)-1-phenyl-5,6-dihydropyrimidin-4(1H)-one (3p)

Yield: 20 mg (81%)

1H NMR (400 MHz, CDCl3) δ 7.54 – 7.42 (m, 2H), 7.33 – 7.22 (m, 2H), 3.86 – 3.63 (m, 1H), 2.92 (dd, J 
= 15.4, 6.9 Hz, 1H), 2.72 (dd, J = 15.4, 3.8 Hz, 1H), 2.38 (s, 2H), 1.74 – 1.49 (m, 2H), 0.88 (t, J = 7.5 
Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 174.0, 172.8, 140.4, 129.9, 129.6, 128.9, 61.9, 34.6, 24.6, 15.1, 
9.4 ppm.

HRMS (ESI, m/z): calculated for C13H16N2OSH+: 249.1062 (M+H)+, found: 249.1062.

[α]21 D = +45.6 (c = 1.8 in CHCl3). 

HPLC analysis: 89:11 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 17.7 min, Rt (major) = 
19.5 min.

N N

S

OnPr

Ph

(R)-2-(methylthio)-1-phenyl-6-propyl-5,6-dihydropyrimidin-4(1H)-one (3q)

Yield: 23 mg (90%)

1H NMR (400 MHz, CDCl3) δ 7.55 – 7.39 (m, 3H), 7.34 – 7.21 (m, 2H), 3.96 – 3.63 (m, 1H), 2.92 (dd, J 
= 15.3, 6.8 Hz, 1H), 2.70 (dd, J = 15.3, 3.6 Hz, 1H), 2.38 (s, 3H), 1.75 – 1.46 (m, 2H), 1.46 – 1.30 (m, 
1H), 1.19 (dddd, J = 13.3, 10.5, 9.7, 4.7 Hz, 1H), 0.83 (t, J = 7.3 Hz, 3H).13C NMR (100 MHz, CDCl3) δ 
174.0, 172.7, 140.5, 129.8, 129.5, 128.9, 60.6, 35.1, 33.6, 18.3, 15.1, 13.8 ppm.

HRMS (ESI, m/z): calculated for C14H18N2OSH+: 263.1218 (M+H)+, found: 263.1218.

[α]21 D = +48.0 (c = 2.1 in CHCl3). 

HPLC analysis: 90:10 e.r. (ADH, 20:80 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 35.9 min, Rt (major) = 
44.0 min.

N N

S

OEtO2C

Ph

Ethyl (S)-2-(methylthio)-6-oxo-3-phenyl-3,4,5,6-tetrahydropyrimidine-4-carboxylate (3r)



S18

Yield: 19 mg (65%)

1H NMR (400 MHz, CDCl3) δ 7.54 – 7.32 (m, 5H), 4.48 (dd, J = 7.9, 2.8 Hz, 1H), 4.20 (qq, J = 10.8, 7.1 
Hz, 2H), 3.11 (dd, J = 15.9, 7.9 Hz, 1H), 3.03 (dd, J = 15.9, 2.8 Hz, 1H), 2.42 (s, 3H), 1.25 (t, J = 7.1 
Hz, 3H).13C NMR (100 MHz, CDCl3) δ 174.2, 171.6, 169.0, 140.9, 130.0, 129.9, 128.7, 62.7, 62.6, 34.0, 
15.2, 14.1 ppm.

HRMS (ESI, m/z): calculated for C14H16N2O3SH+: 293.0960 (M+H)+, found: 293.0960. 

[α]21 D = +43.3  (c = 1.4 in CHCl3).

HPLC analysis: 85:15 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 21.9 min, Rt (major) = 

26.6 min.

 

N N

S

OPh

O

(S)-1-(4-methoxyphenyl)-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4a)

Yield: 27 mg (83%)

1H NMR (400 MHz, CDCl3) δ 7.37 – 7.22 (m, 3H), 7.22 – 7.12 (m, 2H), 7.00 (s, 2H), 6.81 (d, J = 8.2 Hz, 
2H), 4.85 (dd, J = 7.8, 3.5 Hz, 1H), 3.77 (s, 3H), 3.23 (dd, J = 15.4, 7.8 Hz, 1H), 2.86 (dd, J = 15.4, 3.5 
Hz, 1H), 2.44 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 174.3, 173.1, 160.1, 138.7, 133.3, 129.8, 129.2, 
128.7, 126.9, 114.7, 65.06, 55.5, 38.6, 15.2 ppm.

HRMS (ESI, m/z): calculated for C18H18N2O2SH+: 327.1167 (M+H)+, found: 327.1167.

[α]21 D = -1.3 (c = 1.9 in CHCl3). 

HPLC analysis: 93:7 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 30.6 min, Rt (major) = 
35.0 min.

N N

S

OPh

(S)-2-(methylthio)-6-phenyl-1-(p-tolyl)-5,6-dihydropyrimidin-4(1H)-one (4b)

Yield: 24 mg (77%)

1H NMR (400 MHz, CDCl3) δ 7.30 (ddd, J = 10.7, 4.2, 2.7 Hz, 3H), 7.23 – 7.15 (m, 2H), 7.13 (d, J = 8.0 
Hz, 2H), 6.99 (d, J = 7.1 Hz, 2H), 4.87 (dd, J = 7.8, 3.4 Hz, 1H), 3.23 (dd, J = 15.4, 7.8 Hz, 1H), 2.86 
(dd, J = 15.4, 3.4 Hz, 1H), 2.45 (s, 3H), 2.33 (s, 3H).13C NMR (100 MHz, CDCl3) δ 173.9, 173.1, 139.7, 
138.7, 138.2, 130.3, 129.2, 128.7, 128.3, 126.8, 65.0, 38.6, 21.3, 15.2 ppm.

HRMS (ESI, m/z): calculated for C18H18N2OSH+: 311.1218 (M+H)+, found: 311.1218.

[α]21 D = +0.1 (c = 1.9 in CHCl3). 

HPLC analysis: 95:5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 20.7 min, Rt (major) = 
24.2 min.
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N N

S

OPh

Cl

(S)-1-(4-chlorophenyl)-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4c)

Yield: 23 mg (70%)

1H NMR (400 MHz, CDCl3) δ 7.37 – 7.27 (m, 1H), 7.17 (dd, J = 7.0, 2.3 Hz, 1H), 7.05 (d, J = 7.9 Hz, 
1H), 4.86 (dd, J = 7.6, 3.9 Hz, 1H), 3.23 (dd, J = 15.5, 7.7 Hz, 1H), 2.88 (dd, J = 15.5, 3.9 Hz, 1H), 2.46 
(s, 1H). 13C NMR (100 MHz, CDCl3) δ 173.5, 172.9, 139.1, 138.3, 135.5, 130.1, 129.9, 129.3, 129.0, 
126.8, 65.05, 38.6, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15ClN2OSH+: 331.0672 (M+H)+, found: 331.0672.

[α]21 D = -3.3 (c = 1.8 in CHCl3). 

HPLC analysis: 96:4 e.r. (OD, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 29.4 min, Rt (major) = 
32.0 min.

N N

S

OPh

F

(S)-1-(4-fluorophenyl)-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4d)

Yield: 26 mg (83%)

1H NMR (400 MHz, CDCl3) δ 7.36 – 7.28 (m, 3H), 7.17 (dd, J = 7.2, 2.3 Hz, 2H), 7.08 (d, J = 3.0 Hz, 
2H), 7.00 (t, J = 8.1 Hz, 2H), 4.86 (dd, J = 7.7, 3.9 Hz, 1H), 3.23 (dd, J = 15.5, 7.7 Hz, 1H), 2.88 (dd, J 
= 15.5, 3.9 Hz, 1H), 2.46 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.9, 172.9, 164.0, 161.5, 138.4, 
136.6, 130.7 (d, J = 8.9 Hz), 129.1 (d, J = 38.8 Hz), 126.9, 116.7 (d, J = 22.9 Hz), 65.1, 38.6, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15FN2OSH+: 315.0967 (M+H)+, found: 315.0967.

[α]21 D = -14.5  (c = 2.0 in CHCl3). 

HPLC analysis: 95:5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 22.6 min, Rt (major) = 
25.6 min.

N N

S

OPh

Br

(S)-1-(4-bromophenyl)-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4e)

Yield: 26 mg (83%)

1H NMR (400 MHz, CDCl3) δ 7.45 (d, J = 8.7 Hz, 2H), 7.36 – 7.28 (m, 3H), 7.22 – 7.11 (m, 2H), 6.99 
(d, J = 8.0 Hz, 2H), 4.86 (dd, J = 7.7, 3.8 Hz, 1H), 3.23 (dd, J = 15.5, 7.7 Hz, 1H), 2.88 (dd, J = 15.5, 
3.8 Hz, 1H), 2.46 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.4, 172.8, 139.7, 138.3, 132.9, 130.4, 129.3, 
129.0, 126.8, 123.6, 65.0, 38.6, 15.2 ppm.

HRMS (ESI, m/z): calculated for C17H15BrN2OSH+: 375.0167 (M+H)+, found: 375.0167.

[α]21 D = -0.6  (c = 2.3 in CHCl3). 
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HPLC analysis: 95.5:4.5 e.r. (OD, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 30.5 min, Rt (major) 
= 32.9 min.

N N

S

OPh

Br

(S)-1-(3-bromophenyl)-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4f)

Yield: 23 mg (61%)

1H NMR (400 MHz, CDCl3) δ 7.53 – 7.42 (m, 1H), 7.38 – 7.27 (m, 4H), 7.24 – 7.10 (m, 3H), 7.03 (d, J 
= 7.5 Hz, 1H), 4.89 (dd, J = 7.6, 3.8 Hz, 1H), 3.23 (dd, J = 15.4, 7.6 Hz, 1H), 2.88 (dd, J = 15.4, 3.8 Hz, 
1H), 2.47 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 173.4, 172.8, 141.9, 138.2, 132.7, 131.9, 130.8, 129.3, 
129.0, 127.5, 126.8, 122.8, 65.0, 38.7, 15.3 ppm.

HRMS (ESI, m/z): calculated for C17H15BrN2OSH+: 375.0167 (M+H)+, found: 375.0166.

[α]21 D = +8.9 (c = 1.8 in CHCl3). 

HPLC analysis: 95:5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 23.6 min, Rt (major) = 
28.5 min.

BnN N

S

OPh

(S)-1-benzyl-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4g)

Yield: 18 mg (58%)

1H NMR (400 MHz, CDCl3) δ 7.44 – 7.29 (m, 6H), 7.26 – 7.19 (m, 2H), 7.16 – 7.05 (m, 2H), 5.12 (d, J 
= 16.3 Hz, 1H), 4.56 (dd, J = 7.9, 2.7 Hz, 1H), 4.08 (d, J = 16.3 Hz, 1H), 2.96 (dd, J = 15.4, 8.0 Hz, 1H), 
2.70 (dd, J = 15.4, 2.8 Hz, 1H), 2.62 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 172.8, 172.6, 138.0, 135.1, 
129.5, 129.3, 128.8, 128.5, 127.5, 126.4, 59.6, 53.0, 38.5, 15.0 ppm.

HRMS (ESI, m/z): calculated for C18H18N2OSH+: 311.1218 (M+H)+, found: 311.1218.

[α]21 D = +26.4 (c = 0.8 in CHCl3). 

HPLC analysis: 89.5:10.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 25.2 min, Rt (major) 
= 28.3 min.

HN N

S

OPh

(S)-2-(methylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4h)

Yield: 14.5 mg (66%)

1H NMR (400 MHz, CDCl3) δ 8.40 (s, 1H), 7.48 – 7.34 (m, 4H), 7.34 – 7.26 (m, 1H), 4.84 (dd, J = 12.2, 
5.2 Hz, 1H), 2.82 (dd, J = 16.7, 5.2 Hz, 1H), 2.61 – 2.43 (m, 4H).13C NMR (100 MHz, CDCl3) δ 169.8, 
152.5, 142.3, 128.8, 127.5, 126.4, 58.8, 38.4, 13.4.
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HRMS (ESI, m/z): calculated for C11H12N2OSH+: 221.0749 (M+H)+, found: 221.0746.

[α]21 D = +67.0 (c = 0.5 in CHCl3). 

HPLC analysis: 87:13 e.r. (ID, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (major) = 17.9 min, Rt (minor) = 
21.7 min.

N N

SBn

OPh

Ph

(S)-2-(benzylthio)-1,6-diphenyl-5,6-dihydropyrimidin-4(1H)-one (4i)

Yield: 19 mg (51%)

1H NMR (400 MHz, CDCl3) δ 7.37 – 7.14 (m, 12H), 7.10 (s, 2H), 4.90 (dd, J = 7.7, 3.6 Hz, 1H), 4.39 (s, 
2H), 3.25 (dd, J = 15.4, 7.7 Hz, 1H), 2.89 (dd, J = 15.4, 3.6 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 
173.0, 172.9, 140.6, 138.5, 136.3, 129.7, 129.6, 129.5, 129.3, 128.8, 128.7, 128.7, 127.6, 126.9, 65.0, 
38.7, 37.1 ppm.

HRMS (ESI, m/z): calculated for C23H20N2OSH+: 373.1375 (M+H)+, found: 373.1372.

[α]21 D = -15.3 (c = 0.3 in CHCl3). 

HPLC analysis: 95.5:4.5 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 28.0 min, Rt (major) 
= 34.2 min.

N N

SBn

OPh

Bn

(S)-1-benzyl-2-(benzylthio)-6-phenyl-5,6-dihydropyrimidin-4(1H)-one (4j)

Yield: 20 mg (52%)

1H NMR (400 MHz, CDCl3) δ 7.49 – 7.40 (m, 2H), 7.40 – 7.26 (m, 9H), 7.24 – 7.16 (m, 2H), 7.13 (dd, J 
= 7.5, 1.8 Hz, 2H), 5.10 (d, J = 16.2 Hz, 1H), 4.69 – 4.42 (m, 3H), 4.06 (t, J = 16.6 Hz, 1H), 2.96 (dd, J 
= 15.4, 8.0 Hz, 1H), 2.70 (dd, J = 15.4, 2.8 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 172.6, 172.0, 137.9, 
136.2, 135.0, 129.6, 129.5, 129.3, 128.9, 128.5, 127.8, 127.5, 126.4, 59.5, 53.1, 38.5, 36.9 ppm.

HRMS (ESI, m/z): calculated for C24H22N2OSH+: 387.1531 (M+H)+, found: 387.1529.

[α]21 D = -1.6 (c = 0.7 in CHCl3). 

HPLC analysis: 90:10 e.r. (ADH, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 21.2 min, Rt (major) = 
24.9 min.

PhN N

O

S

Ph

(5R,6S)-5-methyl-2-(methylthio)-1,6-diphenyl-5,6-dihydropyrimidin-4(1H)-one (5a)

Yield: 27 mg (87%)

1H NMR (400 MHz, CDCl3) δ 7.39 – 7.23 (m, 6H), 7.20 – 7.14 (m, 2H), 7.11 (d, J = 3.1 Hz, 2H), 4.50 
(d, J = 4.0 Hz, 1H), 2.88 (qd, J = 7.1, 4.1 Hz, 1H), 2.47 (s, 3H), 1.44 (d, J = 7.1 Hz, 3H). 13C NMR (100 
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MHz, CDCl3) δ 177.4, 172.7, 140.9, 138.2, 129.7, 129.4, 129.2, 128.7, 126.9, 71.8, 42.9, 17.0, 15.3 
ppm.

HRMS (ESI, m/z): calculated for C18H18N2OSH+: 311.1218 (M+H)+, found: 311.1212.

[α]21 D = -26.4 (c = 1.2 in CHCl3). 

HPLC analysis: 91:9 e.r. (IA, 15:85 iPrOH/Hexane, 0.5 mL/min), Rt (major) = 20.7 min, Rt (minor) = 25.4 
min.

N N

S

Ph Ph

Ph

(S)-2-(methylthio)-1,4,6-triphenyl-1,6-dihydropyrimidine (5b)

Yield: 35 mg (98%)

1H NMR (400 MHz, CDCl3) δ 7.93 – 7.84 (m, 2H), 7.36 (t, J = 7.4 Hz, 2H), 7.33 – 7.26 (m, 9H), 7.11 – 
7.00 (m, 2H), 5.71 (d, J = 5.0 Hz, 1H), 5.30 (d, J = 4.9 Hz, 1H), 2.50 (s, 3H). 13C NMR (100 MHz, CDCl3) 
δ 158.7, 143.6, 142.3, 140.6, 138.5, 129.3, 129.2, 128.8, 128.3, 128.3, 128.2, 127.9, 127.7, 125.6, 
103.1, 65.8, 14.8 ppm.

HRMS (ESI, m/z): calculated for C23H20N2SH+: 357.1425 (M+H)+, found: 357.1425.

[α]21 D = +12.7 (c = 1.4 in CHCl3). 

HPLC analysis: 90:10 e.r. (ADH, 3:97 iPrOH/Hexane, 0.3 mL/min), Rt (minor) = 21.1 min, Rt (major) = 
25.2 min.

PhN NH

OPh

O

(S)-1,6-diphenyldihydropyrimidine-2,4(1H,3H)-dione (5c)

Yield: 21.6 mg (81%)

1H NMR (400 MHz, CDCl3) δ 7.90 (s, 1H), 7.43 – 7.29 (m, 5H), 7.28 – 7.14 (m, 5H), 5.08 (dd, J = 6.7, 
2.6 Hz, 1H), 3.34 (dd, J = 16.6, 6.8 Hz, 1H), 2.95 (dd, J = 16.6, 2.6 Hz, 1H). 13C NMR (100 MHz, CDCl3) 
δ 168.2, 151.8, 140.7, 138.6, 129.4, 129.3, 128.7, 127.2, 126.0, 125.9, 60.0, 39.4 ppm.

HRMS (ESI, m/z): calculated for C16H14N2O2H+: 267.1134 (M+H)+, found: 267.1126.

[α]21 D = +139.8 (c = 0.4 in CHCl3). 

HPLC analysis: 91:9 e.r. (ADH, 30:70 iPrOH/Hexane, 0.5 mL/min), Rt (minor) = 30.7 min, Rt (major) = 
43.9 min.

PhN NH

OPh

(S)-1,6-diphenyltetrahydropyrimidin-4(1H)-one (5d)

Yield: 18.4 mg (73%)

1H NMR (400 MHz, CDCl3) δ 7.46 – 7.34 (m, 4H), 7.33 – 7.19 (m, 3H), 6.97 – 6.84 (m, 3H), 6.71 (s, 
1H), 4.97 (t, J = 5.7 Hz, 1H), 4.81 (dd, J = 12.2, 2.9 Hz, 1H), 4.63 (dd, J = 12.1, 2.8 Hz, 1H), 2.93 (dd, 
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J = 16.4, 6.4 Hz, 1H), 2.76 (dd, J = 16.4, 5.0 Hz, 1H).13C NMR (100 MHz, CDCl3) δ 171.2, 148.3, 141.0, 
129.6, 129.1, 127.9, 126.6, 120.8, 116.6, 59.6, 56.0, 36.9 ppm.

HRMS (ESI, m/z): calculated for C16H16N2OH+: 253.1341 (M+H)+, found: 253.1341.

[α]21 D = +94.8 (c = 0.8 in CHCl3). 

HPLC analysis: 93:7 e.r. (ADH, 20:80 iPrOH/Hexane, 0.5 mL/min), Rt (major) = 16.3 min, Rt (minor) = 
17.9 min.

II. 1H, 13C NMR and HPLC Spectra

 

N N

S

O

Ph

3a



S24

N N

S

O

Ph

O 3b



S25



S26

N N

S

O

Ph

3c



S27

N N

S

O

Ph

Br 3d



S28

N N

S

O

Ph

Cl
3e



S29

N N

S

O

Ph

F 3f



S30

N N

S

O

Ph

O2N 3g



S31

N N

S

O

Ph

MeO2C
3h



S32

N N

S

O

Ph

Cl 3i



S33

N N

S

O

Ph

Cl

3j



S34

N N

S

O

Ph

3k



S35

N N

S

O

Ph

N
3l



S36

N N

S

O

Ph

O 3m



S37

N N

S

O

Ph

S 3n



S38

N N

S

O

Ph

3o



S39

N N

S

OEt

Ph

3p



S40

N N

S

OnPr

Ph

3q



S41

N N

S

OEtO2C

Ph

3r



S42

N N

S

OPh

O

4a



S43

N N

S

OPh
4b



S44

N N

S

OPh

Cl

4c



S45

N N

S

OPh

F

4d



S46

N N

S

OPh

Br

4e



S47

N N

S

OPh

Br

4f



S48

BnN N

S

OPh
4g



S49

HN N

S

OPh
4h



S50

N N

SBn

OPh

Ph

4i



S51

BnN N

SBn

OPh
4j



S52

PhN N

O

S

Ph

5a



S53

N N

S

Ph Ph

Ph

5b



S54

PhN NH

OPh

5c

O



S55

PhN NH

OPh
5d



S56

HPLC Data:

N N

S

O

Ph

3a



S57

N N

S

O

Ph

O 3b



S58

N N

S

O

Ph

3c



S59

N N

S

O

Ph

Br
3d



S60

N N

S

O

Ph

Cl
3e



S61

N N

S

O

Ph

F
3f



S62

N N

S

O

Ph

O2N
3g



S63

N N

S

O

Ph

MeO2C
3h



S64

N N

S

O

Ph

Cl
3i



S65

N N

S

O

Ph

Cl

3j



S66

N N

S

O

Ph

3k

N N

S

O

Ph

N 3l



S67N N

S

O

Ph

O 3m



S68

N N

S

O

Ph

S 3n



S69

N N

S

O

Ph

3o



S70

 

 

N N

S

OEt

Ph

3p



S71

N N

S

OnPr

Ph

3q



S72

N N

S

OEtO2C

Ph

3r



S73

 

 

 

N N

S

OPh

O

4a



S74

N N

S

OPh
4b



S75

N N

S

OPh

Cl

4c



S76

N N

S

OPh

F

4d



S77

N N

S

OPh

Br

4e



S78

N N

S

OPh

Br

4f



S79

BnN N

S

OPh
4g



S80

HN N

S

OPh
4h



S81

N N

SBn

OPh

Ph

4i



S82

BnN N

SBn

OPh
4j



S83



S84

PhN N

O

S

Ph

5a

N N

S

Ph Ph

Ph

5b



S85

N NH

Ph

Ph

5c

O

O



S86



S87

PhN NH

OPh
5d


