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1. General Information: All chemicals were purchased from reputed pharmaceuticals and were used
without further purification. All microwave-directed reactions were carried out in a closed vessel CEM
Discover LabMate microwave reactor at about 145°C for variable durations. The temperature of the
reaction mixtures were all measured by an internal built-in IR sensor. 'H-NMR (400 MHz) and "C-
NMR (100MHz) were all recorded from a DRX-400 Varian spectrometer using CDCl; and DMSO-Dg
as solvents. Chemical shifts are reported in parts per million (ppm). Melting points were determined
using Biichi B-545 apparatus and are uncorrected. High resolution mass spectrometry was analyzed
from Agilent Q-TOF 6500 LC/MS system and Micromass Q-TOF ESI-MS instrument (model HAB
273). X-Ray data were collected from a Bruker SMART APEX equipped with a CCD area detector
using Mo. The structures were solved by direct method using SHELLX-97 (Gottingen, Germany). The

melting points, characterization and relevant literature of the reported compounds are given.



2. Procedure for the products

A). General Procedure (compound 1-19): A B-ketoester (2 mmol), taken in a reactor vessel was
mixed thoroughly for 1 min with urea derivative (2.6 mmol). The vessel was closed immediately and
was subjected to microwave irradiation at about 145°C. Reactions were also performed at 130°C and
140°C, however, best results were obtained at 145°C. The compound (1-18) was further purified by
column chromatography (50-65% ethyl acetate in hexane). The time of irradiation and observed yield
of the compounds are listed in Table 1.

Synthesis using BF;.Et;O (1-19): A B-ketoester (2 mmol), taken in a reactor vessel with BF;. Et,0O
(339 mg, 2.4 mmol) was mixed thoroughly for 1 min with urea derivatives (2.6 mmol). The vessel was
closed immediately and was subjected to microwave irradiation at 145°C. The compound (1-18) was
further purified by column chromatography. The time of irradiation and observed yield of the

compounds are listed in Table 1.

B). Procedure for synthesis of compound 4: Ethyl 3-oxo-3-phenylpropanoate (4a, 2mmol),
taken in a reactor vessel, was mixed thoroughly for 1 min with Methyl urea (2.6mmol). The
vessel was closed immediately and was subjected to microwave irradiation for 12 min at about
145°C. The completion of reaction was monitored by checking TLC at regular time interval.
Compound (4) was further purified by column chromatography (Silica gel 60-120 mesh, 60%

ethyl acetate in hexane).

C). Procedure for synthesis of compound 4 with Lewis acid: Ethyl 3-oxo-3-phenylpropanoate
(4a, 2mmol), taken in a reactor vessel with BF; Et,0 (339mg, 2.4mmol) was mixed thoroughly
for 1 min with urea (2.6mmol). The vessel was closed immediately and was subjected to
microwave irradiation at 145°C for about 8 min. Reaction was complete within 8 min irradiation,
which was verified by TLC. Compound (4) was further purified by column chromatography
(Silica gel 60-120 mesh, 60% ethyl acetate in hexane).



3. Characterization Data

3,6-dimethylpyrimidine-2,4(1H,3H)-dione (1):

Yield: 85%, white solid, m.p: 260-265°C (lit " %), '"H NMR (400 MHz, DMSO-ds) & 11.13 (s,
1H), 5.47 (s, 1H), 3.22 (s, 3H), 2.20 (s, 3H). *C NMR (100 MHz, DMSO-ds) & 167.8, 153.6,
152.3, 99.6, 27.8, 19.1. HRMS (ESI) m/z [M+H]" calculated (CsHsN,O,): 141.0659; observed:
141.0659.

6-ethyl-3-methylpyrimidine-2,4(1H,3H)-dione (2):

Yield: 80%, white solid, m.p: 240-243°C, '"H NMR (400 MHz, DMSO-de) 5 11.08 (s, 1H), 5.44
(s, 1H), 3.08 (s, 3H), 2.33 (t, 2H, J= 7.8 Hz), 1.14 (t, 3H, J= 7.2 Hz). >*C NMR (100 MHz,
DMSO-dg) § 157.3, 152.5, 150.9, 97.2, 27.9, 25.5, 12.1. HRMS (ESI) m/z [M+H]" calculated
(C7H10N,0,): 155.0815; observed: 155.0811.

3-methyl-6-propylpyrimidine-2,4(1H,3H)-dione (3):

Yield: 78%, white solid, m.p: 245-248°C, '"H NMR (400 MHz, DMSO-de) 6 11.07 (s, 1H), 5.45
(s, 1H), 3.08 (s, 3H), 2.28 (t, 2H, J= 7.2 Hz), 1.58-1.54 (m, 2H), 0.89 (t, 3H, J= 7.6 Hz). ). °C
NMR (100 MHz, DMSO-dg) & 160.0, 156.4, 153.0, 98.5, 31.1, 27.5, 21.3, 14.2. HRMS (ESI)
m/z [M+H]+ calculated (CgH2N,0,): 169.0972; observed: 169.0969.

Crystal data: CCDC# 991094; C8 H12 N2 O2; M = 168.20, m.p. = 245-248°C, monoclinic;
P21/c, a=4.7152(8)A; b=21.823(3)A, ¢ = 8.8290(15)A, 0. = 90°, p = 94.553(11)°, y = 90°, V =
905.6(3) A, Z = 4, u = 0.090 m™"', p = 1.234 g.c™, Mo-g, radiation, R1 = 0.1520, wR2 =
0.1299, S = 0.922.

3-methyl-6-phenylpyrimidine-2,4(1H,3H)-dione (4):

Yield: 90%, white solid, m.p: 230-232°C (lit '), "H NMR (400 MHz, DMSO-ds) & 11.41 (s, 1H),
7.74 (d, 2H, J= 6.8 Hz), 7.56-7.49 (m, 3H), 5.96 (s, 1H), 3.17 (s, 3H). °C NMR (100 MHz,
DMSO-ds) & 164.3, 152.6, 151.7, 132.0, 129.6, 128.4, 127.5, 97.5, 27.3. HRMS (ESI) m/z
[MJrH]+ calculated (C;;H;oN20O3): 203.0815; observed: 203.0817.

Crystal data: CCDC# 991093; C11 HI10 N2 O2; M = 202.21, m.p. = 230-232°C, monoclinic;
P21/n, a = 5.8924(19)A; b = 21.161(6)A, c = 8.054(3)A, o. = 90°, B = 103.67(2)°, y = 90°, V =



975.8(5)A, Z =4, p=0.097 m™", p =1.376 g.c™>, Mo-g, radiation, R1 = 0.0621, wR2 = 0.1032,
S =0.968.

6-isopropyl-3-methylpyrimidine-2,4(1H,3H)-dione (5):

Yield: 75%, white solid, m.p: 235-238°C, 'H NMR (400 MHz, CDCl;) 6 10.52 (s, 1H), 5.53 (s,
1H), 3.24 (s, 3H), 2.59-2.55 (m, 1H), 1.19 (d, 2H, J= 7.2 Hz). *C NMR (100 MHz, DMSO-d¢) &
164.2 159.3, 153.9, 97.2, 31.9, 27.1, 20.4. HRMS (ESI) m/z [M+H]" calculated (CsH2N,0,):
169.0972; observed: 169.0978.

6,7-dihydro-3-methyl-1H-cyclopenta[d]pyrimidine-2,4(3H,5H)-dione (6):

Yield: 73%, white solid, m.p: 225-228°, '"H NMR (400 MHz, DMSO-d) & 11.38 (s, 1H), 3.09 (s,
3H), 2.67 (t, 2H, J= 7.2 Hz), 2.50-2.47 (m, 2H), 1.97 (t, 2H, J= 7.2 Hz). HRMS (ESI) m/z
[MJrH]+ calculated (CsH;oN>O,): 167.0815; observed: 167.0814.

3-benzyl-6-methylpyrimidine-2,4(1H,3H)-dione (7):

Yield: 72%, white solid, m.p: 194-198°C (lit >* %), '"H NMR (400 MHz, DMSO-ds) & 10.43 (s,
1H), 7.40 (d, 2H, J= 6.8 Hz), 7.27-7.22 (m, 3H), 5.50 (s, 1H), 5.03 (s, 3H), 2.04 (s, 3H). °C
NMR (100 MHz, DMSO-ds) & 163.5, 158.6, 152.0, 137.0, 128.2, 128.1, 127.1, 99.1, 42.9, 18.4.
HRMS (ESI) m/z [M+H]+ calculated (C;2H2N,0,): 217.0972; observed: 217.0973.

3-benzyl-6-propylpyrimidine-2,4(1H,3H)-dione (8):

Yield: 70%, white solid, m.p: 200-202°C 'H NMR (400 MHz, CDCls) 6 10.43 (s, 1H), 7.42 (d,
2H, J= 6.4 Hz), 7.28-7.23 (m, 3H), 5.55 (s, 1H), 5.05 (s, 3H) 2.31 (t, 2H, J= 6.4 Hz), 1.66-1.60
(m, 2H), 0.98 (t, 3H, J= 6.4 Hz). °C NMR (100 MHz, CDCl3) § 163.1, 158.1, 154.3, 139.6,
127.6, 126.6, 126.1, 97.5, 42.5, 34.4, 19.8, 12.7. HRMS (ESI) m/z [M+H] calculated
(C14H17N205): 245.1285; observed: 245.1286.

3-benzyl-6-isopropylpyrimidine-2,4(1H,3H)-dione (9):

Yield: 65%, white solid, m.p: 215-220°C, NMR (400 MHz, CDCl;) & 10.36 (s, 1H), 7.45 (d, 2H,
J= 6.8 Hz), 7.30-7.26 (m, 3H), 5.59 (s, 1H), 5.06 (s, 2H) 2.59-2.55 (m, 1H), 1.23 (d, 6H, J= 7.2
Hz). °C NMR (100 MHz, CDCl3) & 163.9, 159.6, 153.8, 136.9, 129.1, 128.4, 127.3. 97.5, 44.6,
31.9,20.3. HRMS (ESI) m/z [M+H]+ calculated (C;4H;7N,0,): 245.1285; observed: 245.1292.



3-benzyl-6-phenylpyrimidine-2,4(1H,3H)-dione (10):

Yield: 70%, white solid, m.p: 195-198°C 'H NMR (400MHz, CDCl3) § 9.56 (s, 1H), 7.62 (d, 2H,
J= 8.0 Hz), 7.42-7.35 (m, 8H), 6.01 (s, 1H), 5.12 (s, 2H), *C NMR (100 MHz, CDCls) 5 158.9,
155.7,153.3, 139.3, 138.5, 128.7, 128.6, 128.5, 127.4, 127.3, 126.2, 98.9, 44.5. HRMS (ESI) m/z
[M+H]" calculated (C17H4N,0,): 279.1128; observed: 279.1128.

3-benzyl-5-isopropyl-6-methylpyrimidine-2,4(1H,3H)-dione (11):

Yield: 40%, white solid, m.p: 180-183°C 'H NMR (400 MHz, CDCl;) 6 9.34 (s, 1H), 7.27-7.20
(m, 5H), 4.96 (s, 2H), 2.45 (m, 1H), 1.15 (d, 6H, J= 6.8 Hz). *C NMR (100 MHz, CDCls) &
163.8, 159.4, 153.8, 139.2, 137.0, 129.1, 128.8, 127.5, 107.6, 43.7, 32.0, 20.4. HRMS (ESI) m/z
[MJrH]+ calculated (C;sH9N2O3): 259.1441; observed: 259.1444.

3-ethyl-6-phenylpyrimidine-2,4(1H,3H)-dione (12):

Yield: 64%, white solid, m.p: 220-223°C 'H NMR (400 MHz, CDCls) § 8.69 (s, 1H), 7.62-7.45
(m, 5H), 5.84 (s, 1H), 3.24 (q, 2H, J= 6.0 Hz), 1.15 (t, 3H, J= 7.2 Hz). >C NMR (100 MHz,
CDCls) 6 163.5, 152.8, 150.5, 136.2, 131.4, 126.5, 125.6, 98.7, 35.6, 14.5. HRMS (ESI) m/z
[MJrH]+ calculated (Ci2H3N203): 217.0972; observed: 217.0971.

3,6-diphenylpyrimidine-2,4(1H,3H)-dione (13):
Yield: 40%, white solid, m.p: 286-290°C (lit’) '"H NMR (400 MHz, DMSO-dg) & 11.42 (s, 1H),
7.82 (d, 2H, J= 8.0 Hz), 7.82-7.45 (m, 8H), 6.01 (s, 1H).

2,3-dihydro-3-methyl-6-phenyl-2-thioxopyrimidin-4(1H)-one (14):

Yield: 85%, white solid, m.p: 240-245°C 'H NMR (400 MHz, CDCls) & 10.48 (s, 1H), 7.53 (d,
2H, J= 7.2 Hz), 7.40-7.33 (m, 3H), 5.91 (s, 1H), 3.54 (s, 3H). °C NMR (100 MHz, CDCl3) &
177.8,159.7, 157.6, 133.5, 130.7, 129.4, 127.7, 108.4, 41.0

6-isopropyl-3-methyl-2-thioxo-2,3-dihydropyrimidin-4(1H)-one(15):

Yield: 78%, white solid, m.p: 260-263°C 'H NMR (400 MHz, CDCl;) & 10.48 (s, 1H), 5.95 (s,
1H), 4.82 (s, 3H), 3.86 (m, 1H), 1.24 (d, 6H, J= 7.6 Hz). >*C NMR (100 MHz, CDCl;) & 178.1,
164.0, 103.7, 37.3, 31.0, 21.0



Crystal data: CCDC# 991092; C8 H12 N2 O S; M = 184.26, m.p. = 260-263°C, monoclinic;
C2/c, a=21.5926(10)A; b = 6.8375(3)A, c = 14.9348(8)A, a = 90°, B = 122.333(4)°, y = 90°, V
= 1863.09(16)A, Z = 8, p = 0.302 m™", p = 1.314 g.c™, Mo-g, radiation, R1 = 0.0424, wR2 =
0.0766, S =1.083

3-methyl-2-thioxo-2,3,6,7-tetrahydro-1H-cyclopenta[d]pyrimidin-4(5H)-one(16):
Yield: 75%, white solid, m.p: 296-300°C (lit ®), "H NMR (400 MHz, DMSO-d¢) & 12.89 (s, IH),
3.35 (s, 1H), 2.74 (t, J= 7.2 Hz), 2.55 (m, 2H), 1.98 (t, J= 7.2 Hz).

3-methyl-5-(naphthalen-1-ylmethyl)-6-phenyl-2-thioxo-2,3-dihydropyrimidin-4(1H)-one(17):
Yield: 59%, white solid, m.p: 305-308°, '"H NMR (400 MHz, CDCls) & 9.82 (s, 1H), 7.86-7.68
(m, 4H), 7.40-7.25 (m, 6H), 6.92-6.85 (m, 2H), 3.90 (s, 3H), 3.79 (s, 2H) *C NMR (100 MHz,
CDCl;) & 176.1, 160.5, 155.0, 133.8, 132.3, 131.7, 131.1, 130.2, 129.6, 129.3, 128.8, 128.7,
127.6, 127.4, 125.4, 124.6, 124.4, 117.7, 41.2, 29.9. HRMS (ESI) m/z [M+H]" calculated
(C2H9N,OS): 359.1213; observed: 359.1213.

3-ethyl-2,3-dihydro-6-phenyl-2-thioxopyrimidin-4(1H)-one (18):

Yield: 62%, white solid, m.p: 206-208°C, 'H NMR (400 MHz, DMSO-de) & 9.25 (s, 1H), 7.82
(d, 2H, J= 7.4 Hz), 7.58 (t, 2H, J= 7.6 Hz), 5.97 (s, 1H), 3.35 (q, 2H, J= 6.8 Hz), 1.21 (t, 3H, J=
7.2 Hz). BC NMR (100 MHz, DMSO-ds) & 174.2, 161.5, 149.5, 139.4, 128.0, 127.6, 126.9,
113.8, 43.0, 16.0. HRMS (ESI) m/z [M+H]" calculated (C;,H;3N,08S): 233.0743; observed:
233.0749.

Intermidiates:

(2)-Ethyl 3-(3-methylureido) but-2-enoate (Intermidiate for 1):

LRMS (ES) [M+Na]" calculated (CgH14N,03Na): 209.090; found:209.8277.
(2)-ethyl 4-methyl-3-(3-methylthioureido)pent-2-enoate (Intermidiate for 15 ):
LRMS (ES) [MJrNa]+ calculated (C;oH;sN>O,SNa): 239.0830; found:239.6030
Ethyl 2-(3-methylthioureido)cyclopent-1-enecarboxylate (Intermidiate for 16 ):
LRMS (ES) [M+Na]" calculated (C1oH16N20O,SNa): 251.0830; found:251.5941



4.'H, *C NMR and NOESY spectra:
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ompound(4):
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10 9 8 7 6 5 4 2 1 pPpm
=4 3 - - w -
“ el “ - % 1 <
- o - o o o -
PULSE SEQUENCE OBSERVE El1, 199.8509444 DATA PROCESSING L¥-pro-MBs_NOR_1m
Relax. delsy 1.000 sec _FT size 32768 - _
Pulsé 45.0 Gegrees ‘Total time 1 minutes Solvent: cdcld
| Acq. time 2.561 sec Temp. 25.0 C / 2198.1 X
| width €398.0 Ex Oparator: chem
| File: LN-pro-NBzx NOE 1N
| Marcury-400 .
LN-kS—prol3C
expl s2pul
SAMPLE SPECIAL
date Apr 15 2013 temp not used
solvent €oc13 (=]
e exp
ACQUISITION
: /\/ﬁ /\O
N
H ]
0.8
13
S.8
-9
6
- &
PLOT
e 50
=C o
vs &7
5
ma no gn g
=
=
- =
= zE=3
’ 232 g Z=%z
= 3 ois g - E
2 o 2 =R I s =
w = - - [ | I 0=
= =z = ¥
g 4 Py
i\ y L
o i
: '
oy
| o
i i | ’ | |
L1 i N 1 A o
zzn zoo 180 160 140 120 100 80 60 ao “zo ppm
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>
=\

L S S L E S e S s S e S S e B e e B B e e e e e e e e B B e e e e e e e
11 10 9 8 7 6 5 4 3 2 1 Ppm
¢y ¥ § . ¥
°w - “ n -
H a3 s A 3 H
S - o - -
roLsE seguEwCE 7 ‘emSERVE W1, 195.850963¢  DaTA‘PROCESSTNG R PrTT— T
Relax. delay 1.000 sec : FT size 32768 - |
. Pulse 45.0 degress ) Total time 1 minutes Solvent: cdell I
Acq. time 2.561 wec . Temp. 25.0 C / 298.1 K
width 6338.0 Hx Operator: chem
32 repstitions Marcury-400 “IITG-MMR® . . .
LN-Da—180-82-13C
axpl wZpul
SAMPLE
date . Apr 17 Z0L3
solvent coc1s
f“.mllbl'flﬂ P
25125.6
1.189
- E
= -
2 :::j
& 4 3
- H
= 3 - g
“ = - -
£33 I
3% 32 1 \
Lrddh sulpam oy e o -’ .
T TTTTTT T T T T i T ¥
‘ T T T T T T T T ] " o ) Y 20 0 ]
2z 200 180 160 140 120 100 80 _. 60 a0 . L
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Compound (10):

N

L
T T LN L S B S S S B S B B B B S s e L e e S e I s e s s
11 10 . 8 .7 ] _5 4 3 2 1 Ppm
2 zz3 3 g
a e m < -
roLex swoumwcs ‘omsEEVE W1, 399.8503634 " para rrocEssTee B . Lo-ph-ws-18_1
Relax. delay 1.000 sec : T wize 32768
Pulse 45.0 degreds [ Total tims 1 misutes | Solvemt: cdoll .
Aeg. time 2.561 mec i - Temp. 25.0 C / 298.1 K
width €398.0 Ex Operator: chem
32 repetitions | Mercury-400 *IITG-MMR*
o
| N
H
= vwo - nm - e - s e~
$22:% #2828 353 5 £33 .
TR E -== - e - rrw ]
353823 333 553 : EEs 2
A T
llL HL L L on
T T T T T T T[T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
roLss movews =  omsmve cu, ST pe—— T LN-PE-NBI-C13 B
Relax. delay 1.000 sec DECOUPLE Wi, I99.8529994 Line brosdening 0.5 s - i
Pulss 45.0 degress - Power 41 48 FT size €3536 " Solveat: cdcl)
Aoq. time 1.304 sec comtinucusly om Total time 35 misutes CTemp. 35.0 C/ IM.A K
Width 25125.6 ma WALTE-16 modulated Operator: chem
1440 repetitions Mercury-480 *1ITO-mere 4
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Compound (11):

L=} no—ne
axpl  atpul}
_= ‘eecam
"mrr- . w1 e
at s Oha i 8]
S Eisea FLAGS
: ot weed 31 "
H 1008 o v N
"t - - [ Py
et . . PROCESSING
TRARSMITTER " 0.1 N o]
L. L. ] 5534 H
stry 99,483 DESPLAY
:H slli=. p R -Im.=
- 738 th ™
" e p .
n €13 rp 182.1
el T 1p ~58.9
- e PLOT
dew £ wE 5
dpr 44 BC »
aart 17308 ve 4
th iz
L
T — T — T T T 4 r r r T r
11 10 9 8 7 8 5 4 3 2 1 ppa
- - .y v w
.77 .3 3.5
sa.97 a.an 18.54
& & o W e o o o - @ -
= : = : ‘3 -] °- § E] '..‘ - H s
g2 in eas s iy 3 - E
o - - - T - - ]
|

/ .
g S
/

L | |

LN LA B L UL LA LU LN L L LR LA P L B L B L L e e R R R R R EREEDE R R

200 180 160 140 120 100 80 60 40 20 PpPm
“EOSSR WMGUENCE el 3t DATA PROCESSING ’ LN-NYviso-harsl 30
“Relax. dalay 1.000 sec DECOUPLE N1, 395.8525954 Line broadening 0.5 Hz
Pulsa 45.0 dagress Powar 42 aB% 17 - - FT size 65536 - : Solvent: wdtlld *
Acqg. tims 1.304 sec continuously on Total time 35 minutes Temp. 25.0 C /-298.1 X
Width 25125.6 mx WALTZ-16 modulated Operator: chem
~ 930 rapatiticns Mercury-400 “IITG-MMR®
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Compound (12):

LN-ph-N3-et-2Z
expl  s2pul
SAMPLE SPECIAL
Apr 27 2013 temp not used
nt COC13 gain

exp spin

PROCESS ING
0.1
65536

sfra 399.853 DISPLAY
tof 62.8 sp -107.4
tpwr wp 4063.7
pw 7.550 M1 720.4
DECOUPLER rfp 0
an Ci3 rp 141.1
dof " 1p -68.4
dm PLOT
dmm we 50
dpwr sc
omf vs 141
th 20
ne  cdc ph
_ i
/ ! \
_ M B D . — . A ol
Y -
. - — = [t - e — S S S — S —
9 7 6 5 3 2 1 ppm
v T 27.50
7.3z 39.57 7.85
‘-
-
]
e
1 g8=2
I - =R =
i - H -
= H . [ - =
= D=3 3 =
= - T =
= I 1 =
i 1 i
|
o i l
3 ' i
I : l
| : . '
H ]
A . L Ju
e e .. T B . gy re— - e e
zznr 200 180 .lﬁ? - k40 1z0 100 =11 ] 60 40 20 L] PP=
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LN-199-1

expl sZpul
SAMPLE SPECIAL
date Feb 21 2013 tem not used
solvent DHSO gain not used
file spin
ACQUISITION hst
® 9.8 pwit
at 1.998 alfa
np 25528 FLAGS.
fb not used 11
bs in
dl 1.008 dp
nt 32 hs
et PROCESSING
TRANSHITTER 1b .
tn n Ll
sfrg 399.855 DISPLAY
tof 362.8 sp 60
tpwr 57 wp
pw 9.850 rf1
DECOUPLER rfp
dn rp
dof 1p
dm nnn PLOT
dma we 250
dpwr 50 sc 0
daf 15800 wvs 65
th 30
ns cdc ph
L T T
11 10
L
10.62

MO

20

T T T
8 7 6
TR

14.85 15,69 9,42 v
12.40 26.68 9.42




Compound (14):

LE=6Re=N3-ne-Thiour
‘expl  wZpu)

. saNFLE . SPECIAL
date  Jun 13 2413 tem| not wsed
coci2

tolvent
ADQUISITI

-
-
-
.

§ AANTdAL

-
-
a

(t LURTTE

¢
-

I

by
— L W W
D e e ORI - - -y s e e e ;o
12 11 10 9 8 7 6 4 2 ppm
[ ¢
869 z7.02
a.r4
L8 —p S —1 3C
anpl w2pul
SAMPLE
date Jun T3
f-’ ant e
ACQUISITION
g z5125.4
at =
L 3
'f‘ A =
bs s :
nt "i
et 1]
TRAMSMITTER
~En cia
wfrg aup.554
g'f 18 =
par
4.748
:" DECOUPLER ™~
)
£ ;
= "X
r
m’- asee
3=
s
1]
-
= -
5 -
== =
b3] 27 g >
= s s =
H 2% '—’; =
E { |
- i
| | i
| | :
T L B T T 3 T ¥ T T T T T T T T v T T T T
220 208 is0 180 140 ize 180 a8 1] L] 20 ppm
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Compound (15):

LS IR AL N B N B B L R L L S B L S S B N B B B B B e
12 11 10 9 8 7 6 5 4 3 2 1 rem
- ¥ ¥ b i
. = H ] " a
e - - - -
[voLen smcomece B i T 1am24s-noe
| Zslax. dalay 1.000 sec :
| Tulse 45.0 degress | Solvent: odeld
| Aoq. time 3.561 sec | H  Temp. 35.0C / 298.1 K
| widen 399.0 =2 i i | cparator: chem
| 32 repetitione i i i | Mile: LN-249-nos
| i | Mereury-400 *IITO-MMR*
| J A | —
Wwwwmijmﬁmm
200 180 160 140 120 100 80 &0 40 20 PP®
PULSE SEQUENCE E-_'l <13, 19D.!ﬂ;ﬂl" DATA m St 1a-249-13C
Relax. delay 1.000 sec DECOUPLE 1. 1995 8525554 Line broadening 6.5 Hx H
Pulss 45.0 degrees Power 42 4B FT size 635536 Sclvent: cdcld
Acg. time 1.304 sec <coat inwocualy on Total time %0 minutes H Temp. 25.0 C / 298.1 K
wWidth 25125.6 Hx WALTZ-16 modulated Opsrator: cham
2360 repatitions File: LN-249-13C

Marcury-400 “IITG-NMRE®

22



Compound (16):

_
A e

AL B B B L B B R B R L L B B B B B B R
13 12 11 10 9 8 7 6 L1 4 3 2 1 Ppm
P s sz

mm ENCE ;m-“. "’-ll‘ll!"!‘ DATA PROCESSING 1o aat T -I-'-'-wt;_b-“--_ E

Relax. delay 1.000 sec
Pulse 22.§ degrees
Acq. time 2.561 mec
width £358.0 Hx

| 32 repetitions

.FT sixze 32768
Total time 1 minutes

23

Mercury-400

Solvent: dmso

Temp. 25.0 C / 290.1 K
Opesrator: cham

File: LN-6-cpro-WOE
*IITG-NMR*



Compound (17):

T T T T T T T T T T T T T T T T
1 10 9 8 6 S lu‘ 3 2 PP
s 38
- -
-
prpp— o Cceszxve  m1, 33.830%63¢  DaTa rmocEssme L3581
Ralax. delay 1.000 ses [T elue 23768 r
Pules 43.0 degress (Total time 1 misutes Solvent: odell
Aeq. time 3.361 wec Temp. 23.0 € / 3901 K
wideh 6399.0 M Operatens sbum N
32 repetiticas Mercury-400 *ITTG-M0E
Po®m mAamBmAnTan A~ - o - -~ e oo - -
AsE SAaf2sgss2se 22 " ssas a H
oM AmAACO®®SS~R . . - e oe e - -
R EEEEEEEEEEERE] R ] [N NN S E:
Aaad S22 382333330 aaa - RLJ
L L] | l ...l o 4
"
L B I I LI B L L IR ot B B B B B I B B B e B B EE R R REa SRR e
200 180 160 140 120 100 80 60 40 20 PR
L —— ossERvE ©M3; 100.3425847 DaTA PROCESSTNO 4 ) © weasimser )
Relax. delsy 1.000 sec DECOUFLE N1, 399.8529994 Lins broadening 0.5 Ex L S|
Pulss 45.0 degrees Power 42 4B FT size 65536 Solvent: bd&l3 =

comtinucusly om
width 25125.6 Nx WMALTI-16 modulated

1170 repstitions

Total time 44 minutes

24

Temp. 25.0 C / 298.1 K
Operator: chem
File: LN-351_13C

Mercury-400



ompound (18):

LN-ph-N3-et
expl  sZpul
SAMPLE SPECIAL
date  Apr 24 2013 not
cociy not u
not w!
1
0.
FLAGS
1 n
in n
dp ¥
hs nn
ct PROCESSING
TRANSHITTER b -10
tn H1 fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp - !'.;
t
L 7.550 rfl .9
DECOUPLER rfp L]
€13 rp 135.6
dof o 1p -69.3
dm nmn PLOT
© we 250
44 sc ]
17180 vs 77
th 26
ns cdc ph
!‘I
A | AN
— IN —_— — T — A
S — —— T —r—T—T— T — T
9 6 S 3 2
58 . -
2.80 43.71 8.96 15.48
~ - - " w - - -
3 § 5 23 3z 8 22 g
- s - g T a4 s -
5 3 H o939 a5 v%‘ 5
I N A I .
R B L I L I L B I I B L L L L B B B L B B B L B B
220 200 180 160 140 120 100 a0 60 40 20 1] PPm
OROTAN L FRQUENCE OBSERVE TOIVL DATA PROCESSING LN-W3-Et-6Ph-ThioU-13C

Relax. delay 1.000 sec
Pulss 45.0 dagreas
Acq. time 1.304 sec
Width 25125.6 Hz

2562 repetitions

5
DECOUPLE H1, 195.8548987
Powar 42 4B
contioucusly om
MALTZ-16 modulated

PT size 65536
Total time 98 minutes

25

Solvent: dmso

Temp. 25.0 C / 2M0.1 K
Operator: chem

File: LN-N1-Et-6Ph-ThioU-13C
Mercury-400 *IITG-MR*



Compound (1):

—
— 40 :
E
= 37
e
L i
6 i
E -
74 .
=
9
10
— 1 __+ m
12
A R B L L R MR AR AR AR RAR R AR
12 11 10 9 8 7 6 5 4 3 2 1 0
e S T2 (ppm) _ S
‘PULSE SEQUENCE: WOESY OBSENVE K1, 399.8528575 DATA PROCESSING LN-246-WOR-1
Ralax. delay 1.000 sec Gauss spodization 0.069 sec - i —————
Acq. time 0.150 sec F1 DATA PROCESSING “-- ' | Solvent: dmso
width €398.0 Hx H Gause apodization 0.074 mec Temp. 25.0 C / 298.1 K
2D width 6398.0 Ex FT size 4056 x 4096 | Oparator: chem
® repetitions | Total time 2.7 boura: . | File: LM-246-mORSH-1

¢ 2 x 511 incrememts Marcury-400 *ITTG-MMR*

26



Compound (2):

—

-~
in

-
Tl

i}

~

bl

w o W

s bresbpeesbeeni b 1Y)

Solvent: dmso
(Temp. 25.0 © / 2981 K
; Opsrator: chem
! File: LN-W-me-6-Bt-WORSY
| Earcury-400 “IITO-mER~

Compound (4):

—

—

-

R il T oaemn

Relan. delay 1.000 sec
| Aog. tima 0.150 sec
| widck 3990 En
Width §199.0 Ex
repetitions

r1 '
(ppm)

TITT YT

TTTTTTTYTY T TTTTT T T T T ITITTeT

7 6 5 4 3 2 1

F2 (ppm)
DATA PROCESS ING "
Ganss spodisatios 8.065 sec
71 DATA FPROCESSING .
Geuse spodisaticm 9.038 sec
FT slse 4096 m 4096
Total tims 4.2 hours

27

TSR —————

Solvent: c@cll
Temp. 35.0 C / 290.1 K
Operator: chem
File: LN-pii-Sems-p-NORSY
Mercury-400 “IITO-MMR*



Compound (5):

| L
i

—
e

L

-
Lagsaliiig

w

< a

L R R R R R R R AR R AR AR RER R AR

10 9 8 7 6 5 4 3 2 1 0

o
» o
siialosy

F2 (ppm)
PULSE SEQUENCE: NORSY ‘OBSERVE < H1, 399.8509721 TATA PROCESS ING e A LN~ {80-MME_WORSY
Relax. delay 1.000 sec Gauss apodization 0.069 sec e L
Acqg. time 0.150 sec - F1 DATA PROCESSTNG Solvent: cdcld
wideh  6398.0 Hx Gauss apodization 0.029 sec Temp. 25.0 C / 290.1 K
2D Width €398.0 Ex FT sixe 2048 x 1048 Operator: chem
16 repatitions b Total tims 2.1 hours Marcury-400 *ITTG-NMR*
2 x 200 increments

28



Compond (7):

LN_N_BZ_6ME NOESY

10

-12

16 14 12 10 8 6

29

=5

Current Data Farameters
LN_N_BI_6ME
EXPRO

14

PROCNO 1
F2 - Acquisition Parameters
Date_ 20140121
Time 13.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG noesygpphep
™ 2048
SOLVENT €ncl3
NS 4
s 2
SWH 12019.230 Hz
FIDRES 5. 868765 Hz
AQ 0.0851968 sec
RG 54.94
o 41.600 usec
3 6.50 usec
TE 298.2 K
Do 0.00002632 sec
Dbl - 00000000 sec
0.30000001 sec
D1l 0.03000000 sec
D12 0.00002000 sec
DLé - 00021 sec
I8 0.00008320 sec
— £
sFOl €00.1737063 Mz
NUCL 18
Pl 12.00 usec
P2 24.00 usec
M7 2500.00 usec
PLML 21.00000000 W
FLMLO 4.47340012 W

GRADIENT CHANNEL ===
GPRAM([1] 5M5Q10.100
GPLL 40.00 &
P16 1000.00 usec

Fl - Aoquisition parameters
™ L1

sFOl 600.1737 MHz
FIDRES 143.086075 Hz

L 20.026 ppm
FrMODE States-TPPI

F2 = Processing parameters
1024




Compound (8):

i

-
T TR T e P YT |

Neas

—
2 D
3
4
_— 5
6
. _J 7
== 1
L i
9 . Y ‘
— 1 3
10 : 1 3
= e 2 i ;
11 H !
E ! :
LA S LA LS LA L ia s LAl AR al o iRt i Al A RAs AaRAS AL
11 10 9 8 7 6 5 4 13
‘ 2 (ppm)
FULSE SEQUENCE; BORSY OBMSERVE N1, 399.0509444 DATA FROCESSTED g
Belax. dalay 1.000 sec Gauss spodizatics 0.069 sec
Acq. time 0.130 sec " 71 DATA PROCESSING ’
width €308.0 = Gauss spodisation 0.058 sec
D wiath €)58.0 s FT slse 40904 = 4004
1§ repetitions H Total tims 4.3 houra

30

LM - pro-N=-Ba - MORST

Solveat: cdcl)
Temp. 35.0 C / 3901 K
Operstor: chem
Fils: LN-pro-¥-Ba-NOEST
Mercury-408 IITO-MMR*



Compound (15):

F1

-

1IN
i T'T"l‘l'fﬁ

-~
|

[
<

pa——
-
-
|

L3

=1

11 10

T

]

8 7 & 5 4
2 (ppm)

3

1

IRAAANRARANRRARN RAREN RAREN RAALY LARES RAARS|

womaT iOBSERVE W1, 399.8509768 -

! oauss spodization 0.063 sea
{11 mara FRocEssTNG

| dewss spodizstion 0.007 sec
(T eine 2048 x 3048

i Total Eime 40 minutes

| LM-349-Lao-NORSY

: Solvemt: odold

iTemp. 25.0 C / 399.1 K
: Operator: cham

frdle: LN-349-1so-NORSY
| Marcury-400 *IITG-MMR®
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Compound (16):

L

i

A
-
sl

i

ittt itk

LEES

PEURTTTERRETI IRRRAITTY

 RAARA RARAY AR ARSI RARESEARAN RARRI RRRLS LALE] LELS

13 12 11 10 9 8 7 6 5 4 3 2 1

72 (ppm)

T

i

55;55!
il

CRMERVE 1, 339.8323578

LN« § ~Opro- NORSY

Bolvent: dmeo

Temp. 25.0C / IM.LE
Oparubor: ol

rils: LE-6-cpro-EOEL
Sercury-40% *ITTO-MER*

32




5. HRMS and XRD data:

Sample Name Position Instrument Name

Inj Vol

InjPosition SampleType

Data Filename ACQ Method Comment

e

poo000000
NWADDNDD =

]

ShNWaAbONBDN-

User Name
IRM Calibration Status
Acquired Time

+ES| Scan:2 (#22) Frag=175.0V LN-N3-ME-6-ME-UR2.d

= 141.0659

L

100 150 200 250 300 350 400 _ 450 500 550 600 650
Counts vs. Mass-to-Charge (m/z)

Sample Name Position Instrument Name

Inj Vol

InjPosition SampleType

Data Filename ACQ Method Comment

700

750 800 850 9S00 950 1000

User Name
IRM Calibration Status
Acquired Time

x10 5
2.9
2.8
2.7
2.64
2.5
2.4
2.34
2.2
2.1+

2_

.94

S'

.74

.6

.5+

S S G G G G gy

0.9
0.8
0.7
0.6
0.5 4
0.4 4
0.3
0.2
0.1

+ESI Scan:2 (#22) Frag=175.0V LN-ET-N3-ME_UR.d

155.0811

P [

| -
146 148 150 152 154 156 158 160 162 164 166 168 170
Counts vs. Mass-to-Charge (m/z)

33

172

174 176 178 180 182 184




Position

InjPosition
ACQ Method

Sample Name
Inj Vol
Data Filename

User Name
IRM Calibration Status
Acquired Time

Instrument Name
SampleType
Comment

%10 1
o 169.0969

8.5 |
84
7.5
7
6.5
-
5.5
5
45
4
3.5
3
25 158.9644
2
1.5
1

0.5

[+ESI Scan:2 (#34) Frag=175.0V LN-6PRO-N3-ME-UR.d

o

160 165 170 175

Sample Name
1Inj Vol
Data Filename

Position
InjPosition
ACQ Method

1
Cou

200 2085

185

80 190 195
ass-to-Charge (m/z)

nts vs. M

Instrument Name
SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

+ESI Scan:2 (#26) Frag=175.0V LN-6-Ph-N3-|
* 1301605

x10 6
2.1

2
94
.84

Y

7
-6
.5
4
-3
.2

203.0817

0.7 4
0.6
0.5+
0.4
0.3
0.2
0.1

wl

Me-UR.d

125 150 175 200 225 250 275 38(]

325 350 375 400 425 450 475 500 525 550 575 600 625

ounts vs. Mass-to-Charge (m/z)
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

+ESI| Scan:2 (#30) Frag=175.0V LN-6-1SO-N3-ME_UR.d
*130,1678

x10 1
9.5
9

85 * 169.0978

b,
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675
Counts vs. Mass-to-Charge (m/z)

Sample Name Position Instrument Name User Name
1Inj Vel InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 6 tESI Scan:2 (#28) Frag=175.0V LN-CP-N3-Me- UR.d
1.2

1.15
1.1
1.05
1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25 4
0.2
0.15
0.1
0.05

167.0814

L
100 150 200 250 300 350 400

450 500 550 600 650 7 7
Counts vs. Mass-to-Charge (m/z) b 50 800 850 900 950 1000
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 | *ESI Scan:2 (#24) Frag=175.0V LN-6Me-N3-BZ- UR.d
1.1

217.0973

0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

[ 3 | T N | L

215 215.5 216 216.5 217 217.5 218 218.5 219 219.8 220
Counts vs. Mass-to-Charge (m/z)

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

%10 6 | *ESI Scan:2 (#40) Frag=175.0V LN-61SO--N3-BZ_UR.d

245.1292
1

0.95
0.9
0.85
0.8
0.754
0.7 1

0.65
0.6
0.554

0.5
0.45+
0.4
0.354
0.3
0.25
0.2
0.154
0.1
0.05 1

245 250 255 280 285 290

260 265 270 275
Counts vs. Mass-to-Charge (m/z)
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Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

=x10 1 |+*ESI Scan:2 (#40) Frag=175.0v LN-EPH-N3-Bz-ur.d

2.6
2.5
2.4
2.3
2.2 279.1128

| [s]
2.1+ |

2 B

[ G

260 280 300 320 340 360 60 480 500 520 540 560

380 400 420 440 4
Counts vs. Mass-to-Charge (m/z)
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Sample Name  LN-ET-PH-URACIL Position -1 Instrument Name Instrument 1 User Name
1Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LN-ET-PH-URACIL.d ACQ Method ‘Comment Acquired Time 3/24/2014 11:11:16 AM

-

%10 1 [+ESI Scan (33.1 sec) Frag=175.0V LN-ET-PH-URACIL.d
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Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  LN-NAPH-PH-THIO.d ACQ Method Comment Acquired Time 3/24/2014 11:04:01 QM

x10 2 |+ESI Scan (48.6 sec) Frag=175.0V LN-NAPH-PH-THIO.d
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Position
InjPosition
ACQ Method

Sample Name  LN-ET-PH-THIO
1nj Vol
Data Filename  LN-ET-PH-THIO.d

SampleType
Comment

Success

Acquired Time 3/24/2014 11:05:38 AM

x10 2 [+*ESI Scan (54.4 sec) Frag=175.0V LN-ET-PH-THIO.d
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Intermidiates:

LN-THIO-INTE 30 (0.545) Crn (24:41) TOF MS ES+
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LN-N_PH-6ME-INTE 51 (0.927) AM {Top,10, Ar,10000.0,0.00,0.70); Crn (13:55)
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3-methyl-6-propylpyrimidine-2,4(1H,3H)-dione (3):

The crystal structure of compond 3 was obtained from DMSO-d6 solution

Table 2: Crystallographic data of compond 3 CCDCH# 991094
Chemical formula C8 H12 N2 02
Formula Mass 168.20
Temperature/K 296 K
Crystal system Monoclinic
Space group P21/c

a/lA 4.7152(8)
b/A 21.823(3)
c/A 8.8290(15)
o/° 90

pB/e 94.553(11)
v/° 90

Unit cell volume/A 905.6(3)

Z 4

p (mm-1) 0.090
pcaled (g cm-3) 1.234

No. of reflections measured 1627

No. of independent reflections 904

Final R1 values (I > 2o(I)) 0.0553
Final wR(F2) values (I > 25(1)) 0.1193
Final R1 values (all data) 0.1520
Final wR(F2) values (all data) 0.1299
Goodness of fit (F°) 0.922
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ORTEP diagram of compond 3: The ellipsoid countour probablity level is 50%
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3-methyl-6-phenylpyrimidine-2,4(1H,3H)-dione (4):

The crystal structure of compound 4 was obtained from methanol/ethanol solution

Table 2: Crystallographic data of compound 4

CCDC# 991093

Chemical formula

C11 HI0 N2 O2

Formula Mass

202.21

Temperature/K 296 K
Crystal system Monoclinic
Space group P21/n

a/A 5.8924(19)
b/A 21.161(6)
c/A 8.054(3)
a/° 90

B/ 103.67(2)
v/° 90

Unit cell volume/A 975.8(5)

Z 4

i (mm-1) 0.097
pcaled (g cm-3) 1.376

No. of reflections measured 1732

No. of independent reflections 1271

Final R1 values (I > 2o(I)) 0.0462
Final wR(F2) values (I > 20(1)) 0.0952
Final R1 values (all data) 0.0621
Final wR(F2) values (all data) 0.1032
Goodness of fit (F*) 0.968
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ORTEP diagram of compound 4: The ellipsoid countour probablity level is 50%
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6-isopropyl-3-methyl-2-thioxo-2,3-dihydropyrimidin-4(1H)-one(15):

The crystal structure of compound 15 was obtained from methanol/ethyl acetate solution

Table 2: Crystallographic data of compound 15 CCDC# 991092
Chemical formula C8HI2ZN20OS
Formula Mass 184.26
Temperature/K 296 K
Crystal system Monoclinic
Space group C2/c

a/A 21.5926(10)
b/A 6.8375(3)
c/A 14.9348(8)
a/° 90

p/e 122.333(4)
v/° 90

Unit cell volume/A 1863.09(16)
Z 8

i (mm-1) 0.302
pcaled (g cm-3) 1.314

No. of reflections measured 1680

No. of independent reflections 1293

Final R1 values (I > 2o(I)) 0.0343
Final wR(F2) values (I > 20(1)) 0.0739
Final R1 values (all data) 0.0424
Final wR(F2) values (all data) 0.0766
Goodness of fit (F*) 1.083
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ORTEP diagram of compound 15: The ellipsoid countour probablity level is 50%
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Compound (3) supramolecular architecture diagram:

Compound (4) supramolecular architecture diagram:
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Compound (15) supramolecular architecture diagram:
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