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A Facile and Efficient Synthesis of 1,6-Dihydro-6-oxo-pyrimidine
Derivatives under Solvent-Free Conditions
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Abstract An efficient and facile synthesis of 2-amino-1,6-dihydro-6-oxo-pyrimidine derivatives via reaction of aromatic
aldehydes, ethyl 2-cyanoacetate and guanidine carbonate by using NaOH and K,COj as catalyst under solvent-free conditions
at about 70 C is reported. This protocol has the advantages of shorter time, mild conditions, easy work-up and environmental
friendliness. The products were identified by IR, '"H NMR and HRMS techniques, and that of 4e was additionally confirmed

by X-ray diffraction analysis.
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CN NH NaOH
ArCHO + < + } H,CO3 K.CO
1 COOCHs  [HN™ "NHp ] 2v3
2 3
Ar
N CN
P ™1
H,N" NS0
H
4

Ar: CgHs (4a), 4-CH3CgHy (4b), 3,4-(CH3),CgH3 (4c),
4-CH30CgH, (4d), 3,4-(CH30),CgH5 (4e), 4-FCgH, (4f),
3-ClCgH4 (49g), 4-CICgH,4 (4h), 2,4-Cl,CgH3 (4i), 3,4-Cl,CgHg3 (4j),
4-BFC6H4 (4k)

K H Bruker-400 MHz ZYRZHEHEHRAGN 2, DMSO-d;
JEH], TMS R, @2 HEE R Bruker micrO-
TOF-Q-I1 = 73 HE Bl G ;A A4 2514 H] Siemens P4 Y
TSGR b o3 A el At 2 4t A6 i
A&tk

1.2 1,6-ZSE0E-6-FRHTEMHIE B

77 (2 mmol). LR £ 182 mmol). BRI (1.5
mmol)H! NaOH (0.1 g)-K,CO; (0.1 )& T HFEHIF sk IR
&, RNV YIRGE RS B 50 mL BB, 70 C R Y
£ 20~30 min, 52K, 20 mL HCl ZKEH(5%)H
A, HKVER A, Ik, B WH 95% EtOH &
ghdh, T, 19 e A 4.

2-BA -4 L5 1, 6- A MERE -6 (4a): {0
4, 7% 88%. m.p.>300 C (Lit.'" 344~346 C);
'H NMR (DMSO-ds, 400 MHz) d: 6.94 (br, 1H, NH),
7.49~7.57 (m, 3H, ArH), 7.79 (d, J=8.0 Hz, 2H, ArH),
8.26 (br, 1H, NH), 11.74 (s, 1H, NH); IR (KBr) v: 3397,
3141, 2731, 2224, 1661, 1499, 1366, 1260, 1164, 1085,
1059, 767, 669 cm™'; HRMS calcd. for C;;HgN,O [M+
H]": 213.0776, found 213.0775.

2- R F-4- 0 H L AR L -5 3 - 1,6- AU I -6- il
(4b): AMGEE, 7% 87%. mp.>300 C (Lit.'" 329~
330 ‘C); '"H NMR (DMSO-dq, 400 MHz) 6: 2.37 (s, 3H,
CHs), 6.89 (br, 1H, NH), 7.31 (d, J=8.0 Hz, 2H, ArH),
7.71 (d, J=8.8 Hz, 2H, ArH), 8.23 (br, 1H, NH), 11.68 (s,
1H, NH); IR (KBr) v: 3401, 3132, 2776, 2205, 1654, 1476,
1396, 1250, 1183, 1102, 825, 786, 689, 669 cm '; HRMS
calcd for C,H;(N,O [M+H]": 227.0933, found 227.0933.

2-5 F-4-(3,4- LR IE)-5-F JE-1,6- AW IE -6-
fiil(4c): AGMEE, 7% 89%. m.p.>300 ‘C; 'H NMR
(DMSO-d,, 400 MHz) &: 2.27 (s, 3H, CH3), 2.28 (s, 3H,
CHs), 6.90 (br, 1H, NH), 7.26 (d, J=8.0 Hz, 1H, ArH),
7.56 (d, J=8.0 Hz, 1H, ArH), 7.59 (s, 1H, ArH), 8.22 (br,
1H, NH), 11.66 (s, 1H, NH); IR (KBr) v: 3413, 3151,
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2749, 2213, 1576, 1488, 1408, 1249, 1165, 1089, 827, 786,
675 cm '; HRMS caled for C3sH; N, O [M+H] " :
241.1089, found 241.1084.

2- G H-4- X F AR R L -5 - T Jk - 1,6- A B I -6- il
(4d): AMGFEAE, 77 90%. mp.>300 C; 'H NMR
(DMSO-ds, 400 MHz) d: 3.83 (s, 3H, OCHj3), 5.77 (s, 2H,
NH,), 7.06 (d, J=8.8 Hz, 2H, ArH), 7.84 (d, J=8.8 Hz,
2H, ArH), 11.62 (s, 1H, NH); IR (KBr) v: 3397, 3151,
2959, 2898, 2720, 2224, 1695, 1495, 1453, 1416, 1176,
1028, 837, 787, 615 cm '; HRMS caled for Ci,H;(N,O,
[M+H]": 243.0882, found 243.0876.

2-58 HE-4-(3,4- A LR AL)-5- - 1,6- S g -
6-Hil(4e): FREER, 3 93%. m.p.>300 C; 'H NMR
(DMSO-ds, 400 MHz) d: 3.80 (s, 3H, OCHj3), 3.83 (s, 3H,
OCHs,), 6.86 (br, 1H, NH), 7.09 (d, J=8.8 Hz, 1H, ArH),
7.45 (d, J=2.0 Hz, 1H, ArH), 7.50 (dd, J=2.0, 8.4 Hz,
1H, ArH), 8.25 (br, 1H, NH), 11.62 (s, 1H, NH); IR (KBr)
v: 3395, 3204, 2934, 2851, 2210, 1685, 1588, 1486, 1420,
1334, 1269, 1137, 1019, 860, 789, 737, 676 cm_'; HRMS
caled for C;3H,N,O; [M+ H] " : 273.0988, found
273.0957.

2- G F-4- X} B R -5- T H-1,6- R IE -6- i (4f):
o A, 77 % 92%. mp.>300 C; 'H NMR
(DMSO-d, 400 MHz) §: 7.00 (br, 1H, NH), 7.36 (t, J=8.8
Hz, 2H, ArH), 7.86 (dd, J=5.6, 8.8 Hz, 2H, ArH), 8.28
(br, 1H, NH), 11.78 (s, 1H, NH); IR (KBr) v: 3399, 3139,
2713, 2223, 1627, 1499, 1403, 1367, 1249, 1161, 842, 749,
615 cm'; HRMS caled for C;;H,FN,O [M+H] :
231.0682, found 231.0678.

2- T He-4-(3- R )-5- T HE-1,6- A WEIE -6-i (4g):
o A, 77 % 89%. mp. > 300 C; 'H NMR
(DMSO-ds, 400 MHz) §: 6.97 (br, 1H, NH), 7.56 (t, J=8.0
Hz, 1H, ArH), 7.63 (d, J=8.0 Hz, 1H, ArH), 7.77 (d, J=
8.0 Hz, 1H, ArH), 7.81 (t, J=1.6 Hz, 1H, ArH), 8.36 (br,
1H, NH), 11.80 (s, 1H, NH); IR (KBr) v: 3403, 2862,
2787, 2213, 1693, 1495, 1393, 1252, 1104, 783, 706 cm " ';
HRMS caled for C;H,CIN,O [M+H]": 247.0387, found
247.0377.

2-A -4 AR L -5- T Jk-1,6- — S W IE -6- 1 (4h):
AR, 2% 93%. mp.>300 C (Lit!"" 346~348
‘C); '"H NMR (DMSO-d,, 400 MHz) d: 6.97 (br, 1H, NH),
7.59 (d, J=8.4 Hz, 2H, ArH), 7.81 (d, J=8.4 Hz, 2H,
ArH), 8.30 (br, 1H, NH), 11.79 (s, 1H, NH); IR (KBr) v:
3400, 3137, 2715, 2223, 1625, 1494, 1403, 1259, 1206,
1095, 840, 786, 725, 607 cm '; HRMS caled for
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C1H,CIN,O [M+H]": 247.0387, found 247.0386.

2- G e -4-(2,4- U AHL)-5-FHe-1,6- A EIE -6- i
(4i): B EE, P5% 87%. mp.>300 ‘C; 'H NMR
(DMSO-ds, 400 MHz) 8: 7.05 (br, 1H, NH), 7.53 (d, J=
8.4 Hz, 1H, ArH), 7.57 (dd, J=2.0, 8.0 Hz, 1H, ArH), 7.79
(d, J=2.0 Hz, 1H, ArH), 8.45 (br, 1H, NH), 11.91 (s, 1H,
NH); IR (KBr) v: 3358, 3150, 2981, 2211, 1683, 1588,
1588, 1504, 1472, 1386, 1293, 1103, 825 cm '; HRMS
caled for C;;HCLN,O [M + H]": 280.9997, found
280.9997.

2-F F-4-(3,4- FAFE)-5- 5 FE-1,6- AL -6- i
(4j): EE AR, 773% 86%. m.p.>300 C; 'H NMR
(DMSO-ds, 400 MHz) d: 7.04 (br, 1H, NH), 7.81 (t, J=8.4
Hz, 2H, ArH), 8.01 (s, 1H, ArH), 8.34 (br, 1H, NH), 11.87
(s, 1H, NH); IR (KBr) v: 3392, 3144, 2718, 2211, 1629,
1492, 1401, 1253, 1208, 1088, 1035, 894, 771, 607 cm ';
HRMS calcd for C;;H¢CLN,O [M~+H]": 280.9997, found
280.9996.

2- G Fe-4- KRR FE -5 3 - 1,6- S -6- i (4K):
a4, 2% 90%. m.p.>300 C (Lit!' 284~286
‘C); 'H NMR (DMSO-d;, 400 MHz) §: 6.93 (br, 1H,
NH),7.71~7.77 (m, 4H, ArH), 8.36 (br, 1H, NH), 11.76
(s, 1H, NH); IR (KBr) v: 3394, 3132, 2732, 2222, 1683,
1559, 1489, 1365, 1259, 1072, 1010, 836, 787, 703 cm ;
HRMS caled for C;;H;BrN,O [M+H]": 290.9881, found
290.9876.

1.3 X HEITH RN 5 RREE ST

i M 27 5 AT SR 5 R R RS Y Siemens P4
DY [ A S AR AT S AR S5 K 2 B, K 0.40 mmX0.35
mm X 0.33 mm (¥ 5 EE WK T B 5 T2 gy
(DY TS L, ] Mo Ka (A=0.071073 nm)#&E5 Hl w
FH T NIRRT AR, 76 1.64°<0<<24.99°YG[H py It
WAE 4470 ANOTATIH A, ATAIIATS A 2494 AN[1>
20(D)]. FRAARSE K B(SHELXS97 )i, &%
% Fourier H AR AEE R T, AR T HE®
Ja HENA G 2. A AEEUR T AR AR S 45 1) A
ZH, KM w=1/[c*(F})+(0.0430P)*+0.0063P], P=
(FF 2 F2)3, MM/ R g E s ik
() S 7 R=0.0375, wR=0.0793. &l 1%
B mn 06l 129 eenm 3, IR UE N — 148 eenm °.
(AVO)max=0.001, S=1.063. HH A7 -5 [F S E s o0,
CCDC 524 870162.

2 HRTHE
H TSR Z 3R & i 1,6 SUBE -6- 1 (1) 77
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BRI A HURES R LRI S K 25 75 £l sk
WAl P SR i A DO, A A R I S A O R RO
MgO FHAEMEAL T 58 B s 2, 3k 8y g A7 AE A P AT AL
T RS A P 2R i a5 FRATTIF SR IR 1,6-
A E -6t AT DLLE TG RIS AR T S Ak

BATE IS mmol). LR LEE(Q2 mmol). IR
AT (1.5 mmol), #EALF] NaOH (0.1 g)F1 K,CO; (0.1 g){E
TR TR A5, R EIRE D 2] 50 mL B
PO N, K2y 30 min 2247 N ETAT 52K, RAG # (0
AR, BN 20 mL 5% R R 7K W b A0 e o
Y LRI BE, HhoE. KVE. HELE RN AT A2 A
PR AR RN R AT EE B — AN IS, w2 B R
Ty SRR R O I s NI E] (2 20 min 25 AT)
PR TS A M (e T L R AERR ) 1 Oy I
(Z) 30 min), XM A5 EEE PRV IR, B RO
W] e S B S R IO A8 A RN, RRE Ak 22 ST R
- (R 1 B A R T 454 SO, Deshmukh 2548 78
ST RNV S, TR RN R — AN 5 AT =, 6
PERFRIEIGEREALAS R FR i, BEE 6-FRIEmENE, X 45 iR
IRTT BT R, NiZt 1,6- SR IE-6- [ 11 45 14
T SN PR It R AT R A b — AN B R ), 3R
ATARBAAR T KoCOs (0.2 @)L S, e W45 2 RAR
ANHRAR, BEAAS S A o B Jsg WA 77 S A, X ]
fie 5 KoCOs MBI 596 9%, A U 585 NaOH (0.2
N, [ i) AHEAT, {H T NaOH B 1 X,
TR OB G IR 2% 5 K AE Knoevenagel 45 5 W AE
o B-ANELRTER TS, 1 L P55 IR A A s e e P i 1 2
%, BTl FAEAR . RATHE K,CO; (0.1 g)fll
NaOH (0.1 g)f¥R#, A H =& IR G WAL S N HT AT A
MHEN PR S5, XA e A il 2 T A T A
K FEAE FVR G ke bt B R B B IR L v i 1 5 22
THFETR A0, BT AR 1) B 1 AR st 4 R

PRI G I 2T A . AZ RGN 1R 43 3 TS T A
TELLAMERET 3400 cm ™" H L — AN 1% 2 g BF |
eI (CONH)_F SR F05 504, 763140 em ' HHEL—
ANGEUE, T RE 2 I R I L S PR A R (NH) A 5%
WA (45 U, SRS S PRAE 2220 om ! FHE. 7EA
ARG vt v, D I () 115 5 e vE i B A
vy, Wileks B R ILEARS, 2975 6 11.70 &, fi
WAMO I AR AN R AT 433, — A
MAE S5 7.00 kb, —ASHBLAE S 8.30 &b, H B ATENE. Fréy
HHIAL S s R 300 °C, AT 4 T Ik
5, AHEZ A BN IIVE T, 52ma ) 5 i T AR A%
W AL, TR RS I A R, B R S
BR[TOY4ROE R 55 KAk P24, 3 S 1,6- B I -6- il (1) 45
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P, BARETR T de B I T X ATH T3 2] de 145
KL ). B 1R 1,6- AN -6-H g 4. 3%
AT AT AN AP LT AN s T A3 B, TR 13 2110
WA SMAE AT —NE 1650~1690 cm ™' 47l
Bl A PR WA Ve, 3K I 2% 2 B 5k (g e, SCRIR (107313 1k
EWPARATIXRE 0, BT DAL R% AT B HE 0
B T XA GRS SCRR[ 1], X0 SCHRAG Lt 459 31—
1k, B 1,6- MENE -6 (45 K. FRATIENT =i T
BTG T, BB S S T A .

3 &g
TR IOV R 7 A B A R T 2- 3 45

B1 de ) T4iknERE

Figure 1 Molecular structure of compound 4e
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-5 H-1,6- S MENE-6-MAT A, e HE Ty
LU HLAT OB IR TRV RE S 77 2R i R AU 0. AT v
KA 1,6- AR E-6-HfT AR AL T — iR .
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