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X-Ray Crystallographic Studies

G ci

Figure I. ORTEP structure of compound 4a

The intensity data for 4a was collected on an Oxford Xcalibur CCD diffractometer equipped
with graphite monochromatic Mo-Ka radiation (4 = 0.71073 A) at 293(2) K?. A multi-scan
correction was applied. The structure was solved by the direct methods using SIR-92 and
refined by full-matrix least-squares refinement techniques on F° using SHELXL97°. The
hydrogen atoms were placed into the calculated positions and included in the last cycles of

the refinement. All calculations were done using Wingx software package4.



Table I. Crystallographic data and structure refinement for compounds 4a.

Empirical formula

Ci17H16N,0,S

Formula weight 312.38
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P2i/n

A 9.751(5) A
B 18.905(5) A
C 16.646(5) A
0 90°

0 92.408°

0 90°

Volume 3066(2) A3
Z 8

Density (calculated) 1.354 Mg/m3
Absorption coefficient 0.220 mm-!
F(000) 1312

Crystal size

0.25 x 0.23 x 0.20 mm3

Theta range for data collection

2.15 to 24.99°

Index ranges

11<h<11,-17<k<22,-19<1<19

Reflections collected

20532

Independent reflections

5414 [R(int) = 0.0456]

Data completeness 100 %
Absorption correction Multi-scan
Max. and min. transmission 0.9574 and 0.9471

Refinement method

Full-matrix least-squares on F 2

Data / restraints / parameters

5414/0/413

Goodness-of-fit on F2

1.033

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

R =0.0418, wR, = 0.0958

R indices (all data)

R1=0.0602, wR, =0.1018

Largest diff. peak and hole

0.376 and -0.266 e.A-3

R=Y(|Fo|- [Fe|[ ) |Fo|; "Rw = {S[W(F," — F)VEIWEF, Y1}
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'H NMR
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Methyl 2-(3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4a)
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BC NMR
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MeOOC

Methyl 2-(3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4a)
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HRMS
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Methyl 2-(3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4a)
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'H NMR

Me

=z

MeOOC

Methyl 2-(2-thioxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4b)
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BC NMR

Me

=z

MeOOC

Methyl 2-(2-thioxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4b)
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Methyl 2-(2-thioxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4b)
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'H NMR

MeOOC

Methyl 2-(2-thioxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4c)
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BC NMR
Me

MeOOC
Methyl 2-(2-thioxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4c)
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HRMS
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Methyl 2-(2-thioxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4c)
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'H NMR
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MeOOC F

Methyl 2-(3-(4-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4d)
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BC NMR

N\(S

MeOOC

Methyl 2-(3-(4-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4d)
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Methyl 2-(3-(4-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4d)
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'H NMR
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B3C NMR
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Butyl 2-(3-(4-methoxyphenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4e)
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Butyl 2-(3-(4-methoxyphenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4e)
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'H NMR
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"BuOOC

Butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4f)
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BC NMR

Iz

"BuOOC

Butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4f)
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Butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4f)
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'H NMR
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"BuOOC

Butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-D-4-yl)acetate (4f")
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tert-Butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (49)
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BC NMR

I=

BuOOC

tert-Butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (49)
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HRMS
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: T L
‘BuOOC NO,

tert-butyl 2-(3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4Q)

VB 11140 1.3#AninfrarSange 1d Caawit Mx 5R9aurts
4007440873244 004, t0=5633527 /0572006302008 (Tuto Soay)
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Methyl 2-(6-methyl-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(4h)
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BC NMR

I=z

Me

NO,

MeOOC

Methyl 2-(6-methyl-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(4h)
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HRMS

H
N\[&S
N02

MeOOC
Methyl 2-(6-methyl-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4h)
VB 1431 to1654ninfranSange 1d GBLwf Max 13729aurts

BINA12006/30e 004 t0=5636627 7306/ A6 00B (Tutn Saay)
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'H NMR

R?Sm
-8,

"BuOOC

Butyl 2-(3-(2,4-dichlorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-
yl)acetate (4i)
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BC NMR

S Cl
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X

e
"BuOOC

Me

Butyl 2-(3-(2,4-dichlorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-

yl)acetate (4i)
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HRMS

H
NYS o
Me N
"BUOOC cl
Butyl 2-(3-(2,4-dichlorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-
yl)acetate (4i)

] +TOF M3:0.498 to 0.898 min from Sample 1 {TuneSamplelD) of 107w Max. 82.7 counts
2=3.69865602 4490 77950e-004, 10=-6.012771799899301302+000 (Turbo Spray)
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'H NMR
N__s
\|¢

EtOOC F

Ethyl 2-(3-(4-fluorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate
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BC NMR

I=

EtOOC F

Ethyl 2-(3-(4-fluorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(41)
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HRMS

Me

EtOOC \©\F

Ethyl 2-(3-(4-fluorophenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-
yl)acetate (4j)

] +TOF MS: 0.432 to 1.797 min from Sample 1 (TuneSamplelD) of r70wiff.wiff Max. 793.0 counts|
a=3.90185123223385200e-004, t0=-6.01277179989931290e+000 (Turbo Spray,
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'H NMR
N S
\|4

tBuOOC

Me

6.7
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E

tert-Butyl 2-(6-methyl-3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4k)
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BCNMR

Me

BuOOC

tert-Butyl 2-(6-methyl-3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4k)
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HRMS

H
NYS
LI
‘BuOOC

tert-butyl 2-(6-methyl-3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4k)

VB 1314101 ZLninframSnme 1df 080wt M 642aarts
141330765121802 004 10=5633527 7306720063008 (Tuto Soay)
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'H NMR

I=

BuOOC NO,

tert-Butyl 2-(6-methyl-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-

yl)acetate (4l)
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BC NMR

N\(S

‘BuOOC NO,

tert-Butyl 2-(6-methyl-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-

yl)acetate (4l)
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HRMS

H
N\(S
BuOOC NO

tert-Butyl 2-(6-methyl-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-
yl)acetate (4l)

2

] +TOF MS: 1.081 to 1.214 min from Sample 1 of r196.wiff Max. 995.3 counts|
a=3.59142292061445240e-004, t0=-6.01277179989930400e+000 (Turbo Spray,
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Butyl 2-(6-chloro-2-thioxo-3-(o-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4m)
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BC NMR

Wit

da

Butyl 2-(6-chloro-2-thioxo-3-(o-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4m)
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HRMS

H
N\’?S Me
Cl N

"BuOOC

Butyl 2-(6-chloro-2-thioxo-3-(o-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4m)

I +TOF MS: 1.081 to 1.214 min from Sample 2 (TuneSamplelD) of 100.wiff Max. 3229.0 counts|
a=3.91549056210633950e-004, t0=-6.01277179989930400e+000 (Turbo Spray)
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'H NMR
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Butyl 2-(6-chloro-2-thioxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4n)
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BC NMR

S

\[4

cl N\©/Me
"BuOOC

Butyl 2-(6-chloro-2-thioxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4n)
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HRMS
H
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"BuOOC

Butyl 2-(6-chloro-2-thioxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (4n)

I +TOF MS: 1.081 to 1.214 min from Sample 2 (TuneSamplelD) of 100.wiff Max. 3229.0 counts|
a=3.91549056210633950e-004, t0=-6.01277179989930400e+000 (Turbo Spray)
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Me
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"BuOOC

'H NMR
S
\Ié
Cl N
Butyl 2-(6-chloro-2-thioxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (40)
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BC NMR

I=z

"BuOOC Me

Butyl 2-(6-chloro-2-thioxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (40)
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HRMS

cl \@\Me

"BuOOC

Butyl 2-(6-chloro-2-thioxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (40)

I +TOF MS: 1.081 to 1.214 min from Sample 2 (TuneSamplelD) of 100.wiff Max. 3229.0 counts|
a=3.91549056210633950e-004, t0=-6.01277179989930400e+000 (Turbo Spray)
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'H NMR

Iz

Cl

NO,

"BuOOC

Butyl 2-(6-chloro-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(4p)
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BC NMR
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"BuOOC NO,

Butyl 2-(6-chloro-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate
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HRMS
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Butyl 2-(6-chloro-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate
(4p)

I +TOF MS: 0.348 to 0.415 min from Sample 1 of 4006.wiff Max. 8.6e4 counts|
a=5.10098724035826040e-004, t0=-6.01277179989930310e+000 (Turbo Spray)
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NYS

N
MeOOC NO,

'"H NMR
Methyl 2-(3-(4-nitrophenyl)-2-thioxo-6-(trifluoromethyl)-1,2,3,4-tetrahydroquinazolin-

4-yl)acetate (4q)
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BC NMR

=z

F3C

NO,

MeOOC

Methyl 2-(3-(4-nitrophenyl)-2-thioxo-6-(trifluoromethyl)-1,2,3,4-tetrahydroquinazolin-

4-yl)acetate (4q)
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MeOOC NO,

Methyl 2-(3-(4-nitrophenyl)-2-thioxo-6-(trifluoromethyl)-1,2,3,4-tetrahydroquinazolin-
4-yl)acetate (4q)

] +TOF MS: 0.448 to 0.698 min from Sample 1 (TuneSamplelD) of r67..wiff Max. 836.0 counts
a=4.25097890550412530e-004, t0=-6.01277179989930220e+000 (Turbo Spray)
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Cl

"BuOOC
Butyl 2-(6-chloro-8-fluoro-3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(4r)
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BC NMR
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o 70
"BuOOC

Butyl 2-(6-chloro-8-fluoro-3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(4r)
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HRMS
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"BuOOC

Butyl 2-(6-chloro-8-fluoro-3-phenyl-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate
(4r)

I +TOF MS: 1.714 to 1.814 min from Sample 1 (TuneSamplelD) of 101.wiff Max. 2.3e4 counts|
2=3.81331348798647140e-004, 10=-6.01277179989930400e+000 (Turbo Spray)
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'H NMR
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NO,
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Butyl 2-(6-chloro-8-fluoro-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-

yl)acetate (4s)
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NO,

yl)acetate (4s)

"BuOOC

Cl
Butyl 2-(6-chloro-8-fluoro-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-
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HRMS

S
‘\Tzﬁ’
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"BuOOC NO,

Butyl 2-(6-chloro-8-fluoro-3-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydroquinazolin-4-

yl)acetate (4s)

Intensity, counts

+TOF MS: 0.548 to 0.665 min from Sample 1 of 4005.wiff Max. 8.4e4 counts|
2=5.20586565967377640e-004, t0=-6.01277179989930400e+000 (Turbo Spray)
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'H NMR
H
Cl
"BuOOC Cl

Cl
tetrahydroquinazolin-4-yl)acetate (4t)

Butyl 2-(6-chloro-3-(2,4-dichlorophenyl)-8-fluoro-2-thioxo-1,2,3,4-
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BC NMR

H
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"BuOOC
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HRMS

Foon
N

"BuOOC

S Cl
i Cl

Butyl 2-(6-chloro-3-(2,4-dichlorophenyl)-8-fluoro-2-thioxo-1,2,3,4-
tetrahydroquinazolin-4-yl)acetate (4t)

Sample Name  RS-385 Position PIF4 Instrument Name 6530 QTOF LCMS

Inj Vel

1 InjPosition SampleType

Data Filename  RS-3854d ACQ Method 29.10.2014.m Comment

Sample

User Name

IRM Calibration Status

Acquired Time

lerresdu-PC\adrmin
Success
13-11-2014 16:08:29

=10 &
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.|
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

o

+ESI Scan (0.094-0.444 min, 22 Scans) Frag=135.0V RS-385.d
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477.0198
([C20 H18 QI3 F N2 O2 S]+H)+

493.0146
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NO,

COOMe
(52")

'"H NMR
(E)-Methyl 3-(2-(3-(4-nitrophenyl)ureido)phenyl)acrylate
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NO,

BC NMR
COOMe
(E)-Methyl 3-(2-(3-(4-nitrophenyl)ureido)phenyl)acrylate
(5a)
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HRMS

H H
N__N
@q 2,

COOMe
(E)-Methyl 3-(2-(3-(4-nitrophenyl)ureido)phenyl)acrylate
(5a)

VB QRBl o1 14ninframSnpe 1d GRawiff Mx 1082auts
B114772356302 004, t0=56335277/306/006302 1008 (Tuto Saay)
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(E)-Butyl 3-(2-(3-(2-chlorophenyl)ureido)phenyl)acrylate (5b")
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(E)-Butyl 3-(2-(3-(2-chlorophenyl)ureido)phenyl)acrylate (5b")
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COO"Bu
(E)-Butyl 3-(2-(3-(2-chlorophenyl)ureido)phenyl)acrylate (5b")

] +TOF MS: 0.282 to 0.515 min from Sample 1 of 4007.wiff Max. 8.1e4 counts|
a=4.81658193477164940e-004, 10=-6.01277179989930220e+000 (Turbo Spray)
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N
COOMe

(E)-Methyl 3-(2-(3-(2-fluorophenyl)ureido)-5-methylphenyl)acrylate
(5¢")
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B3C NMR

T fj
Me |
COOMe

(E)-Methyl 3-(2-(3-(2-fluorophenyl)ureido)-5-methylphenyl)acrylate
(5¢%)
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HRMS

0
Me |O
COOMe
(E)-Methyl 3-(2-(3-(2-fluorophenyl)ureido)-5-methylphenyl)acrylate
(5¢")

] +TOF MS: 0.415 to 0.482 min from Sample 1 (TuneSamplelD) of r62..wiff Max. 9.6e4 counts|
a=3.73483892037463840e-004, t0=-6.01277179989930310e+000 (Turbo Spray)
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'H NMR

I=

NO,

MeOOC

Methyl 2-(3-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5a)
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BC NMR

=

1L
MeOOC NO,

Methyl 2-(3-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5a)
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HRMS
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Rl

MeOOC

Methyl 2-(3-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5a)
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'H NMR

NYO

L
MeOOC Cl

Methyl 2-(3-(4-chlorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5b)
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BC NMR

NYO

Cl

MeOOC

Methyl 2-(3-(4-chlorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5b)

1100

0.0

12

-]

=
o
o

=
=
I
=5

150.0

160.0

=]
=
=
o

C —FOLFFIL

——LOFFITL

T T6650ITL

T —61IENl

_~SSIT6TL
—-189T6TL
9088 6C1

- —O0TEOIED

T —e9svLEL

. A—95850F [

o — eSS

| A——956F0LL

uJM

|
150.0

o
10.0

200

0005 65
B60L 6E
S616 68
L6CTOF
ETLT0F
06EE 0F
88F5 0F
93EL0F

40.0 30,0

50.0

—8086' 15

—6865 65

90.0 80.0 70.0 60.0

100.0

110.0

—F0LFFIT
LOFF ITT

HU
vummmquﬂ
H ukﬂ«@ﬁ
: SSTT6ZT
: o\auﬂmﬂ
L 2 -90Eg6T1
T B—OZECIET
I g —69BFLEL
TS 9sBSOFT

—FEIFIST

160.0

0.0

S —esaroLt

17

180.0

190.0

80



HRMS

N_o
CLF
N
MeOOC \©\CI
Methyl 2-(3-(4-chlorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5b)
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'H NMR

\ES

Methyl 2-(3-(2-chlorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5c)
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BCc NMR

© Cl
Methyl 2-(3-(2-chlorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5c)
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HRMS

o
el

MeOOC

Methyl 2-(3-(2-chlorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5¢)

VB Q73LtoQ9BninframSanre 1d CBawif Mix 3B4arts
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'H NMR

N._O E
MeOOC

Methyl 2-(3-(2-fluorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5d)
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BC NMR

MeOOC

Methyl 2-(3-(2-fluorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5d)
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HRMS

H

i

MeOOC

Methyl 2-(3-(2-fluorophenyl)-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5d)

] +TOF MS: 3.396t0 4.99% ninfrom Sanple 1 of 3wiff Max 474.8 counts.
a=353255029530966020e-004, t0=-159239195389782250e+001 (Turbo Spray)
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'H NMR

I=

Me

MeOOC

Methyl 2-(2-oxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5e)
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Bc NMR

NYO

Me

MeOOC

Methyl 2-(2-oxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5e)
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HRMS

H

NYO
: AP
MeOOC Me

Methyl 2-(2-oxo-3-(p-tolyl)-1,2,3,4-tetrahydroquinazolin-4-yl)acetate (5e)

VB 1Btol63lninframSanme 1d GEawvif Mix S65aurts
JAOBAAPS72702 004, 10=5633527 /065726308 (Tutn Say)
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Methyl 2-(3-(4-fluorophenyl)-6-methyl-2-0xo0-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(5f)
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MeOOC

Methyl 2-(3-(4-fluorophenyl)-6-methyl-2-0xo0-1,2,3,4-tetrahydroquinazolin-4-yl)acetate

(5f)
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HRMS

Seacl

MeOOC

Methyl 2-(3-(4-fluorophenyl)-6-methyl-2-0xo0-1,2,3,4-tetrahydroquinazolin-4-yl)acetate
(5f)

] +TOF MS: 0.415 to 0.482 min from Sample 1 (TuneSamplelD) of r62..wiff Max. 9.6e4 counts|
a=3.73483892037463840e-004, t0=-6.01277179989930310e+000 (Turbo Spray)
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'H NMR

NH,

COOMe

(E)-Methyl 3-(2-aminophenyl)acrylate (6)
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B3C NMR

Z>C00Me

(E)-Methyl 3-(2-aminophenyl)acrylate (6)
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HRMS

Z>C00Me

(E)-Methyl 3-(2-aminophenyl)acrylate (6)
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