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Abstract Monastrol analogues were synthesized by Biginelli reaction of salicylaldehyde, urea or thiourea
and active methylene compound under solvent-free conditions with NaHSO, as catalyst in high yields. The
structures of the products were characterized by IR, "H NMR, °C NMR and X-ray single crystal diffraction.
The reaction formed two different products, 4-(2-hydroxyphenyl)pyrimidines (2) and oxygen-bridged
pyrimidine derivatives 3, depending on the structures of active methylene compound. The products were
caused by steric effects exerted by the alcohol terminus of the ester group in the active methylene compo-
nent. Previous controversial results as to the structures of the Biginelli product 4-(2-hydroxyphenyl)-
pyrimidine (2a) and oxygen-bridged pyrimidine derivative 3e were also discussed.
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2a: W 91%, m.p. 201~202 C (lit!" m.p. 201~
203 ‘C); 'H NMR (DMSO-dy) 6: 9.10 (s, 1H, NH), 7.18
(s, 1H, NH), 6.68~7.16 (m, 5H, ArH, OH), 5.45 (d, J=
2.9 Hz, 1H, H-4), 421 (q, J=6.8 Hz, 2H, OCH,), 2.26 (s,
3H, CH;), 1.24 (t, J=6.8 Hz, 3H, CH;); C NMR
(CD5COCD3) d: 18.6, 24.8, 44.7, 59.8, 98.6, 119.6, 121.3,
128.1, 129.6, 130.6, 149.4, 151.5, 155.5, 169.3; IR (KBr)
v: 3354 (OH), 3268 (NH), 1683 (COO), 1597 (NCON)
cm .
2b: WK 86%, mp. 162~ 164 ‘C; 'H NMR
(DMSO-dg) d: 9.72 (s, 1H, NH), 9.10 (s, 1H, NH), 6.83~
7.31 (m, 5H, ArH, OH), 5.51 (d, J=2.5 Hz, 1H, H-4), 4.14
(q, J=7.3 Hz, 2H, OCH,), 2.21 (s, 3H, CH3), 1.23 (t, J=
7.3 Hz, 3H, CH;); °C NMR (CD;COCDs) o: 18.4, 24.7,
44.2,58.6,102.5, 118.7, 120.9, 127.2, 129.1, 131.7, 148.3,
150.5, 169.2, 177.5; IR (KBr) v: 3359 (OH), 3279 (NH),
1689 (COO) cm !, Anal. caled for Ci4sHgN,O5S: C 57.51,
H 5.52, N 9.58; found C 57.46, H 5.44, N 9.65.

2¢: L 88%, m.p. 217~219 C (lit.'" mp. 215~
217 “C); '"H NMR (DMSO-d) &: 9.61 (s, 1H, NH), 9.05
(s, 1H, NH), 6.71~7.22 (m, 5H, ArH, OH), 5.52 (s, 1H,
H-4), 4.09 (q, J=7.1 Hz, 2H, CH,), 3.84 (q, J=7.1 Hz,
2H, CH,), 3.62 (d, J=16.1 Hz, 1H, CH,), 1.18 (t, J=7.1
Hz, 3H, CH;), 1.01 (t, J=7.1 Hz, 3H, CHs); *C NMR

a: R' =Me, R = OEt, X=0
b: R' = Me, R? =OFEt, X=$
¢ R' = CH,CO,Et, R? = OEt, X=0
d: R' = CH,CO.Et, R? = OEt, X=8§

a: R'=Me, R?=0OMe, X=0
H2N X L . O 2w R'=Me, R2=0OMe, X=8
R2/U6 B AW © R' = CH,CO,Me, R?>=OMe, X=0
8 d: R'=CH,CO,Me, R?=0OMe, X= S
RIVONITX o R'=Me, R®=Me, X=0
3a ~ 3f £ R'= Me, R°=Me, X=§

Bl 4-Q-Fe Rk BENE i A M 2a ~ 2d MR AR REWE AT A2 03~ 31 75 it 2k
Figure 1 Synthesis route of 4-(2-hydroxyphenyl) pyrimidines 2a~2d and oxygen-bridged pyrimidine derivatives 3a~3f
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(CD5COCD3) 6: 13.8, 14.1, 37.2, 48.5, 59.3, 60.7, 100.2,
1153, 118.7, 127.5, 128.4, 129.4, 144.8, 1523, 154.4,
164.9, 168.7; IR (KBr) v: 3366(0OH), 3215(NH), 1721
(CO0), 1702 (CO0), 1632 (NCON) cm .

2d: HE 84%, m.p. 187~190 ‘C; 'H NMR
(DMSO-d) d: 9.93 (s, 1H, NH), 9.38 (s, 1H, NH), 6.93~
7.45 (m, 5H, ArH, OH), 5.67 (s, 1H, H-4), 3.96 (q, J=7.5
Hz, 1H, CH,), 3.89 (q, J=7.5 Hz, 2H, CH,), 3.71 (d, J=
16.1 Hz, 2H, CH,), 1.21 (t, J=7.5 Hz, 3H, CH;), 1.15 (t,
J=17.5 Hz, 3H, CHs); “C NMR (CDsCOCD;) d: 14.1,
14.9, 37.1, 48.9, 60.4, 60.9, 99.8, 115.1, 117.9, 127.2,
128.6, 129.1, 145.6, 152.7, 165.2, 168.3, 177.9; IR (KBr)
v: 3378 (OH), 3336 (NH), 1745 (COO0), 1731 (COO) cm .
Anal. calcd for C;7;H,oN,0OsS: C 56.03, H 5.53, N 7.69;
found C 56.12, H 5.47, N 7.78.

3a: L E 92%, mp. 117~120 C; 'H NMR
(DMSO-d) d: 7.19 (s, 1H, NH), 6.78~7.18 (m, 5H, ArH,
NH), 4.61 (dd, J=2.8, 2.8 Hz, 1H, H-1), 3.69 (s, 3H,
OCHj3), 3.49~3.52 (m, 1H, H-13), 1.81 (s, 3H, CH3); "°C
NMR (CD;COCD;) ¢: 25.7, 48.9, 50.3, 51.8, 82.1, 116.4,
121.7, 123.1, 128.5, 130.1, 151.3, 155.8, 169.1; IR (KBr)
v: 3308 (NH), 1683 (COO), 1643 (NCON) cm '. Anal.
calcd for C3H14N,0,4: C 59.53, H 5.38, N 10.68; found C
59.48, H 5.43, N 10.74.

3b: WHE 90%, mp. 148 ~ 150 ‘C; 'H NMR
(DMSO-d) d: 9.17 (s, 1H, NH), 6.81~7.19 (m, 5H, ArH,
NH), 4.58 (dd, J=3.1, 2.4 Hz, 1H, H-1), 3.69 (s, 3H,
OCH,), 3.34~3.41 (m, 1H, H-13), 1.77 (s, 3H, CH3); *C
NMR (CD;COCD;) 6: 24.2, 43.1, 48.8, 52.9, 82.2, 117.3,
121.7, 124.6, 129.6, 130.6, 151.3, 169.2, 177.2; IR (KBr)
v: 3307 (NH), 1670 (COO) cm ~'. Anal. caled for
C3H14N,05S: C 56.09, H 5.07, N 10.07; found C 56.13, H
5.13,N 10.02.

3c: UK 87%, mup. 213~214 C (lit.'" mp. 214~
216 C); '"H NMR (DMSO-dq) d: 7.68 (s, 1H, NH), 7.41
(d, J=4.2 Hz, 1H, NH), 6.79~7.24 (m, 4H, ArH), 4.61
(dd, J=4.8, 3.0 Hz, 1H, H-1), 3.75 (s, 3H, OMe), 3.67~
3.71 (m, 1H, H-13), 3.67 (s, 3H, OMe), 3.32 (dd,
J=16, 16 Hz, 2H, CH,CO,); *C NMR (CD;COCD;) o:
40.2, 41.8, 46.9, 51.3, 52.8, 83.3, 116.9, 121.8, 125.7,
128.8, 129.7, 150.4, 154.6, 168.9, 169.9; IR (KBr) v: 3201
(NH), 1746 (COO0), 1731 (COO), 1678 (NCON) cm .

3d: U 83%, m.p. 198~200 C (lit.""" m.p. 198~
200 ‘C); 'H NMR (DMSO-dy) 6: 9.34 (d, J=4.2 Hz, 1H,
NH), 9.18 (br s, 1H, NH), 6.81~7.29 (m, 4H, ArH), 4.72

(dd, J=4.8, 2.7 Hz, 1H, H-1), 3.81 (br s, 1H, H-13), 3.75
(s, 3H, OMe), 3.63 (s, 3H, OMe), 3.38 (t, J=17.0 Hz, 2H,
CH,); “C NMR (CD;COCD;) d: 39.9, 40.8, 47.3, 51.3,
52.9,81.7, 116.3, 121.8, 123.8, 129.7, 130.4, 151.3, 168.9,
169.7, 176.8; IR (KBr) v: 3356 (NH), 1751 (COO0), 1737
(COO) cm ™.

3e: K 85%, m.p. 250~252 C (lit."¥ m.p. 200~
202 ‘C); '"H NMR (DMSO-d;) d: 7.45 (s, 1H, NH), 6.72~
7.16 (m, 5H, ArH, NH), 4.23 (dd, J=3.6, 3.1 Hz, 1H,
H-1), 3.36~3.42 (m, 1H, H-13), 2.23 (s, 3H, CH3), 1.59
(s, 3H, CH;); *C NMR (CD;COCD;) 6: 27.3, 33.1, 41.2,
45.3,83.1, 117.3, 121.0, 126.6, 129.6, 129.8, 152.3, 156.0,
204.9; IR (KBr) v: 3232 (NH), 1713 (COO), 1686 (NCON)
cm .
3 W E 83%, mp. 202 ~204 C; 'H NMR
(DMSO-dg) d: 9.17 (s, 1H, NH), 6.78~7.16 (m, 5H, ArH,
NH), 4.27 (dd, J=3.5, 2.9 Hz, 1H, H-1), 3.37~3.44 (m,
1H, H-13), 2.27 (s, 3H, CH3), 1.66 (s, 3H, CHs); °C NMR
(CDsCOCDs) d: 26.4, 31.3, 41.2, 46.1, 81.5, 117.3, 121.4,
124.7, 129.9, 130.1, 152.1, 176.9, 205.3; IR (KBr) v: 3229
(NH), 1706 (COO) cm . Anal. caled for C13H14N,0,S: C
59.52, H 5.38, N 10.68; found C 59.59, H 5.41, N 10.64.
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Figure 2

Molecular structure of 2a and 3d
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Figure 3 Formation of oxygen-bridged pyrimidine derivatives 3
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