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Synthesis of 2-amino-4, 5-diarylpyrimidines and their protective
effects against oxygen-glucose deprivation in PC12 cells
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Abstract: A series of 6 novel 2-amino-4, 5-diarylpyrimidines were synthesized by the reaction of isoflavones
with guanidine. They were identified by the spectra of IR, 'H NMR, C NMR and elemental analysis. The
protective effects of 2-amino-4, S5-diarylpyrimidines against oxygen-glucose deprivation leading by sodium

hydrosulfite in PC12 cells were studied by MTT method.

It was shown that 2-amino-4, 5-diarylpyrimidines

exhibited neuroprotective effects against oxygen-glucose deprivation injury in PC12 cells, which could increase

the amount of survival PC12 cells and reduce their injured degree in the model.
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Table 1  Synthesis of 2-amino-4, 5-diarylpyrimidines by the reaction of isoflavones with guanidine.

e A PN IR TR VAN NG 51K T L B £
Na,S,04. JToh earle’s W FTEL PC12 4 fufh4A, . Bkl
200 T RSO o ke I 45 40 %) R AR R, 3 A e e
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et o b R R T SR A
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AT 3a~3f. 3a~3f [MHEALEE W3R 2, SR EdE
WL 3o %N GG RN, Bl 2-E H -4, 5- 05 H
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“Isolated yield after recrystallization

from ethanol. “Isolated yield after column chromatography on silica gel using chloroform-methanol (15 : 1)

Re
C
/TJ‘\H EoHNaOH Re I
NH, reflux Rs O N~ "NHy
RS OH
R4
1 2 3
Reactants R, R, R; Ry Rs R¢ Products Time/h Yield/%*"
la H OiPr H H H H 3a 9 85
1b Br OiPr H H H 3b 6 95
1c H OH H H H OH 3c 21 75
1d H OH H NO; OH 3d 24 70
le H OCH3; H OH H OH 3e 12 80
1f H OCH; OCH; OH H OCH3; 3f 12 90°
Table 2 Structure and experimental data of compounds 3a—3f
Elemental analysis/%
Compd. Molecular formula Appearances mp/C Calcd. (Found) M,
C H

3a C19H9N30, Yellow crystal 175.2-176.2 71.01 (71.21) 5.96 (5.71) 321.37
3b C9HsBrN3;0O, Yellow crystal 137.7-138.2 57.01 (56.85) 4.53 (4.76) 400.27
3c C16H13N305 Yellow powder 264.3-265.7 65.08 (65.31) 4.44 (4.57) 295.29
3d C16H12N4Os5 Yellow crystal >300 56.47 (56.69) 3.55(3.27) 340.29
3e C17H5N304 Red powder 298.1-299.2 62.76 (62.50) 4.65 (4.90) 325.32
3f C19H9N30s5 Red powder 120.1-120.9 61.78 (61.53) 5.18 (5.35) 369.37
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Table 3  Spectral data of compounds 3a—3f

Compd. "H NMR (300 MHz)

3C NMR (75 MHz)

IR (KBr, cm ")

3a (CDCl3) 8.24 (s, 1 H), 7.24-7.40 (m, 5H), 6.80 (d, (CDCl;) 162.6, 161.8, 161.4, 161.2, 159.6, 3 383, 3 332, 3 180, 2 976, 2 927, 2 362,
J=9.0 Hz, 1H), 6.45 (d, J= 1.9 Hz, 1H), 5.98 (dd, 138.0, 132.8, 129.3, 129.0, 127.5, 122.6, 1 659, 1 583, 1 539, 1 433, 1 371, 1 324,

J;=8.9 Hz, J, = 1.9 Hz, 1H), 5.22 (s, 2H), 4.51 (m, 111.0, 107.0, 103.3, 69.8, 22.0.

1H), 1.30 (d, J = 6.0 Hz, 6H)

1269, 1197, 1 113, 836, 702, 589, 556

3b  (CDCly) 8.28 (s, 1H), 7.23-7.39 (m, 5H), 6.85 (d, (CDCLy) 161.2, 158.8, 157.9, 157.2, 137.1, 3 476, 3 300, 3 143, 2 978, 2 930, 1 638,
J=9.0 Hz, 1H), 6.07 (d, J= 9.1 Hz, 1H), 5.23 (s, 130.6, 128.8, 128.6, 127.2, 122.3, 111.6, 1 580, 1 545, 1 513, 1 424, 1 378, 1 290,

2H), 4.47-4.55 (m, 1H), 1.33 (d, J = 6.0 Hz, 6H)

103.7,101.7,71.3, 21.6.

1221, 1108, 1044, 792, 703

3¢ (DMSO-dg) 12.54 (s, 1H), 9.74 (s, 1H), 9.48 (s, I1H), (DMSO-dg) 161.6, 161.3, 160.5, 160.3, 3 503, 3 365, 3 286, 3 024, 2 592, 1 631,
8.11 (s, 1H), 6.75-6.96 (m, 7H), 6.21 (s, 1H), 5.95 160.0, 156.3, 131.9, 129.9, 129.6, 129.0, 1 538, 1 468, 1 408, 1 268, 1 205, 1 136,

(s, IH) 128.5,120.7, 115.6, 111.7, 106.1, 103.3

831, 734, 590, 554, 415

3d  (DMSO-d) 11.38 (s, 1H), 9.70 (s, 1H), 8.21 (s, 1H), (DMSO-ds) 162.5, 161.3, 159.7, 158.3, 3 453,3 387, 3 325, 3 184, 1 659, 1 622,
7.71 (d, J = 2.0 Hz, 1H), 7.28=7.32 (m, 1H), 7.06 (d, 150.8, 136.5, 135.7, 131.7, 129.4, 124.5, 1599, 1 575, 1 544, 1 523, 1 499, 1 450,

J=8.6 Hz, 1H), 6.80-6.86 (m, 2H), 6.22 (d, /= 2.1 119.5, 119.1, 113.1, 106.4, 103.0

Hz, 1H), 6.08-6.12 (m, 1H)

1416, 1 324, 1 222, 1 175, 1 149, 849,
830, 787

3e  (DMSO-dg) 9.22 (s, 1H), 9.15 (s, 2H), 8.10 (s, 1H), (DMSO-dg) 162.0, 161.7, 160.0, 157.4, 3 490, 3 376, 3 265, 3 089, 1 619, 1 585,
6.97 (d, J = 8.2 Hz, 2H), 6.57 (d, J = 8.2 Hz, 2H), 156.2, 155.8, 128.9, 128.4, 125.0, 114.6, 1 532, 1 464, 1 444, 1 396, 1 360, 1 320,

6.46 (s, 2H), 5.81 (s, 2H), 3.60 (s, 3H)

107.8,92.3, 54.6

1288,1190,1179,1 054,963, 820

3f  (DMSO-dg) 9.21 (s, 1H), 8.19 (s, 1H), 7.09 (d, J = (DMSO-ds) 162.2, 161.1, 158.0, 157.5, 3 485, 3 341, 2 937, 2 833, 1 615, 1 536,
8.3 Hz, 2H), 6.78 (d, J = 8.3 Hz, 2H), 6.56 (s, 2H), 153.2, 150.8, 150.7, 134.1, 129.5, 129.1, 1469, 1 459, 1 250, 1 203, 1 117, 1 038,

6.21 (s, 1H), 3.71 (s, 3H), 3.69 (s, 3H), 3.57 (s, 3H)  124.3, 113.4, 95.5, 60.3, 55.5, 54.9

992,942, 845

Table 4 Effects of compounds 3a—3f against oxygen-glucose deprivation caused by sodium hydrosulfite in PC12 cells. n=5, x*s.
"P<0.05, "P<0.01 vs contrasting group; “P < 0.05, **P < 0.01 vs model group

Dosage .
Group —~ —~ —~ —~ Contrasting Model
1 pgrmL™ 10 pgrmL™" 100 pgmL™" 1 mgmL™
3a 1.82+0.17° 2.18+0.21°° 1.96 +0.18" 1.88+0.19%" 2.63+0.03 1.52+0.14™
3b 1.56 £0.14" 1.63£0.19°" 1.76 £0.17° 1.71 +£0.18%* 2.56 +0.04 1.21+0.11"
3c 133 +0.12° 1.48 £0.15" 1.56 £0.17°" 1.58£0.17°" 2.43 £0.02 1.08£0.13"
3d 1.57£0.16" 1.88+£0.19°" 1.93+0.21°" 1.91+0.22°" 2.37 £0.04 1.17£0.12"
3e 1.22+£0.14 1.58 £0.16 1.66 £0.17° 1.51+£0.13 2.21£0.03 1.34£0.14"
3f 132+0.14 1.54 £0.18" 1.74 +0.15°" 1.68 +0.18"" 2.32£0.04 1.25+0.15"
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M 4 w5, LAY 3a~3F fE—E IR G
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TR NE R IR G, S AL S Y B AT PO il
ISP (1 2 B T S Lk, PR 6
PR BE AL A 0T PC12 20 i SR A ol 451 07 30 A5 AN ) 7
FER PR R, T mdt i et PC12 40 (K473
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T A R R T S TR

WRS-1 BUF44 5%, Carlo Erba 1106 %565 5 #7
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Bruker Smart-1000 CCD A 1 i 75X . CO, K574
(Forma 3110, USA), ## T/EH (BCN-1360, /KR
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WABE (Nikon), 41577 (Costar, USA), 96 fL4H
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(2L FE>97%), EhIRIT (41 8E>98%) W T JH A 44k
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Tl 2 2 B L 4, 5- PR -7 F AL S I AN SRSt
4, 6, 7-= F AL e Sl 43 5ol e PP B . K ST G
JeRLAR Z MR /R S R e AT AR 2, BIRE
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il . KEAFoG. 4, 7- K-35 0, 4, 5-—
FRIEL-T-HA S R S-FR A4, 6, 7- = AL Tk
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BN 95% 40 50 mL, ARG, SOV RN
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mEAL A
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A0 Mo BBl AT (BB
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98 uL LML 1) DMEM, 4R J5 7 I\ 289K 5 A0 1,
10, 100 pg'mL ' F1 1 mgmL ™' ¥ 2-5( k-4, 5-— J5 %
WEBE AL A (3a~3F). LU B (IKE N 0.5
ngmL ") HPHIEZ R4, 37 'C. S%15FR4 i
B 24 ho 41 E 24 h )5, BILIOA 50%1) =& &
i 25 uL (LK K 10%), BT 4 °C 1 h, 140 o &
T o ARG FHZEMERKVE 5 i, T8, AR Ts, &
FLINA 100 puL 0.2% SRB %% 10 min, JT 1% iR

Ve S5, AT, AL 150 pL tris $, IR
Jii, MIE 540 nm ALY EEE (OD). Fidabllx + s %
N, AIREHR AT ¢ /5 .
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