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Abstract: In this work, the synthetic approaches for a series of aminopyrimidinylmethanone
derivatives la-i, which versatile biological activities such as antibacterial and anticancer
activities are expected from a structural point of view, were described. Nicotinic acid was
converted to (2-methylsulfonylpyrimidin-4-yl)(pyridin-3-yl)methanone, a key intermediate,
which was reacted with nucleophiles to vyield the desired aminopyrimidinylmethanone

derivatives la-i bearing various substituents.
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Fig. 2. Structures of biologically active compounds with structural similarity.

3l§H2 4[5 MAP kinase inhibitors[6],
pyrazolylpyrimidine 3}3E 5[7]% src kinase
inhibitors[8] % aminopyridinecarboxamide 3}
32 6[0)2 protein kinase inhibitors[10]24] 2}
48 e

B dFdAs ez 3944, 3E4
9 F49F4 59 gt Ajgado] A=A

£3] ATP ZAA[11]241 protein kinase
inhibitors% 7tsAdE 7+ M2 dEHER
] 3}315<2l aminopyrimidinylmethanone f %
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2.1. 2171 ¥ Al
B4 7]7]%= NMR spectrometer (Gemini
300, Varian Co., USA)$} LC/MS (Waters ZQ
2000 LC/MS System, USA) 2 melting point
apparatus (MPA 100, Stanford Research
Systems, Inc., USA)E A}&3}e] ZAs R ey,
thin layer chromatography (TLC)ol& 427}
A 60 GFs4 (0.25 mm, Merck Co., Germany)

2 =xH e Fws AHEsidth uke
AFE3 A2 F2 Sigma-AldrichAle] A&
o] &3t o wkgo] o]&3 fule ] T
Bakerrtel A& A §lol AFE3dTh NMR
£ Sigma-AldrichAte] DMSO-ds9} CDCls
E AHEEH e Alade FUA) Yxe &
] o] EojglE tetramethylsilane (TMS)<
712e2 7Y NMR £9Wg 712e2 34
o},

o

2.2. A" 4y

General procedure for the synthesis of
N-methylnicotinarnides 8a,b

N-Methoxy-N-methylnicotinamide (8a)
Nicotinic acid (7a) (500 mg, 3.62 mmol),
N, O-dimethylhydroxylamine hydrochloride
(458 mg, 4.7 mmol), N-hydroxybenzotriazole
(HOBt) (364 mg, 4.7 mmol) ¥ 1-ethyl-3-
(3-dimethylaminopropylcarbodiimide  (EDCI)
(1.04 g, 543 mmol)E& DMFd] £3ir7l &
triethylamine (25 mlL, 18.1 mmoh)E H7}§
%90 TAA 18417 <t 71E mwkA Zch

_61_



Vol. 26, No. 1 (2009)

Sl FZEHW  ethyl acetate®} sodium
bicarbonate &dor F&3 F I
magnesium sulfate2 7Z3st1 o33yt &
g Y FHRIY EYEL column
chromatography (ethyl acetate : n-hexane = 2
P DE ol 83te &8 2 I+ F 805%9 F&
2 528 mg& AU 'H-NMR (300 MHz,
CDCls) 6 883 (d, J = 164 Hz, 1H), 871 (dd,
J = 165 485 Hz, 1H), 803 (dd, J = 595,
790 Hz, 1H), 751 (m, 1H), 358 (s, 3H), 3.32
(s, 3H; “C-NMR (75 MHz, DMSO-ds) &
1674, 1515, 1487, 1359, 130.7, 1234, 61.4,
33.2.

2-Amino-N-methoxy-N-methylnicotin-
amide (8b)

Yield 82.1%; 'H-NMR (300 MHz, CDCls) &
811 (dd, J = 265, 490 Hz, 1H), 775 (dd, J
= 172, 764 Hz, 1H), 661 (dd, J = 493, 7.64
Hz, 1H), 592 (s, 2H), 355 (s, 3H), 3.34 (s,
3H); BC-NMR (75 MHz, DMSO-ds) § 168.0,
1582, 153.1, 1353, 1184, 111.9, 627, 33.5.

General procedure for the synthesis of
2-methylthiopyrimidines 9a,b

(2-Methylthiopyrimidin-4-yl) (pyridin-3-
yl)methanone (9a)

SHE 12 (182 g, 722 mmoh)E F5
toluenedl §3iAIZ1 F  0TClA isopropyl
magnesium chloride (2M in THF) (4.15 mlL,
9.03 mmoD< stttk 1A < kA
21 % 8a (1 g, 602 mmol)E ¥4 THFY £
HAZ F 0T Hotedn A6 104
7+ ¢ wWAIZl ¥ ammonium chloride &
HE  AMRstY W3S FAAHT  Ethyl
acetate2 FZ3t1 T4 magnesium sulfate=
Azg F Aq#g g 0 AY FHIA
. E¥ES column chromatography (ethyl
acetate : n-hexane = 2 : 1)E o]&3lo] By
9 34 & 375%° €2 552 mgS U
'H-NMR (300 MHz, CDCls) & 940 (t, J =
0.73 Hz, 1H), 883 (m, 2H), 845 (dt, J = 7.98,
1.83 Hz, 1H), 761 (d, J = 491 Hez, 1H), 747
(m, 1H), 257 (s, 3H); “C-NMR (75 MHz,
DMSO-ds) & 189.0, 1715, 159.7, 158.3, 154.9,

AJZ2F Aminopyrimidinylmethanone %32 A4 3

152.1, 1347, 130.2, 1254, 111.9, 13.8.

(2-Aminopyridin-3-yl1)(2-methylthio-
pyrimidin-4-yl)methanone (9b)

Yield 29.2%; 'H-NMR (300 MHz, CDCls) &
875 (d, J = 492 Hz, 1H), 8.30 (dd, J = 1.84,
468 Hz, 1H), 818 (dd, J = 1.84, 800 Hg,
1H), 7.34 (d, J = 492 Hz, 1H), 7.08 (s, 2H),
664 (dd, J = 4.68, 8.00 Hz, 1H), 257 (s, 3H);
BC-NMR (75 MHz, DMSO-ds) § 1894, 172.3,
161.7, 159.7, 1579, 1575, 1381, 1152, 1137,
1116, 139.

General procedure for the synthesis of
2-methylsulfonylpyrimidines 10a,b

(2-Methylsulfonylpyrimidin-4-y1)(pyridin-
3-yl)methanone (10a)

3}3HE 9a (400 mg, 1.72 mmol)E methanol
o &3jA1zl F 0TAM oxone (1.06 g, 1.72
mmol) R & HUSIAT A2 5/ F
¢t WHEA}Z] I chloroformo 2 F&3% 3 B4
magnesium sulfate® AZR3Pd. A#HE F
|8 A% ZF5 463%9 FEE 209 mg
< 99 'H-NMR (300 MHz, CDCly § 9.37
(d, J = 163 Hz, 1H), 928 (d, J = 498 Hz,
1H), 887 (dd, J = 1.65, 4.86 Hz, 1H), 855 (d,
J = 808 Hz, 1H), 7.53 (m, 1H), 3.40 (s, 3H);
“C-NMR (100 MHz, DMSO-d;) & 1897,
1684, 1599, 159.7, 1552, 151.8, 137.7, 1306,
124.2, 122.1, 38.4.

(2- Aminopyridin—3-y1){(2-methylsulfonyl-
pyrimidin-4-yl)methanone (10b)

Yield 41.0%; 'H-NMR (300 MHz, CDCly)
6§ 918 (d, J = 499 Hz, 1H), 834 (dd, J =
1.82, 465 Hz, 1H), 820 (dd, J = 1.80, 806
Hz, 1H), 799 (d, J = 495 Hz, 1H), 712 (s,
2H), 6.69 (dd, J = 4.69, 807 Hz, 1H), 340 (s,
3H); “C-NMR (75 MHz, DMSO-d;) & 189.6,
167.8, 161.1, 159.8, 159.7, 159.2, 138.0, 1234,
1159, 1129, 39.2.

4-Todo-2~methylthiopyrimidine (12)
Hydriodic acid (47%) (10 mL)°l 4-chloro-
2-methylthiopyrimidine (11) (1 g, 6.2 mmol)
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< 0CAHA H7pAZl & 42004 184 52

@wetdel. wgo]  FHE F sodium
hydroxide F &9 Al&3to FEAIHTH
Methylene chloride2 %3 ¥ F4

magnesium sulfate® HZ3Hch o=73 F
£miE 2 SHd 778%9 F&2 12 g
a2k 'H-NMR (300 MHz, DMSO-ds) &
862 (d, J = 528 Hz, 1H), 740 d, J = 528
Hz, 1H), 253 (s, 3H); “C-NMR (75 MHz,
DMSO-d;) 6 1747 159.6 129.2 124.7 139.

General procedure for the synthesis of
pyrimidinylformamides 13a-e

N-(2,4-Dimethylphenyl)-N-(4-nicotinoyl-
pyrimidin-2-yl)formamide (13a)

Sodium hydride (60% dipersion in mineral
oil) (20 mg, 0.86 mmoh)E F9 THF] £3)
A7 & 35S 15a (101 mg, 068 mmob%
btk 308 B9 50 TolA 71E mukA
7] % 10a (90 mg, 0.35 mmol)& 73t th&
AlZE BoF 50TAA vhd mwksiact g2
£ FAMNI I ethyl acatete2 F&38 T
4 magnesium sulfate® 7AZE thg Bt
£uiE A FHAY EFEE  column
chromatography (ethyl acetate : n-hexane = 1
2 2)8 o] &3t B ¥ He F 801%< &
2 91 mgg <Atk 'H-NMR (300 MHz,
CDCly) 6 1002 (s, 1H), 9.19 (s, 1H), 888 (d,
J = 486 Hz, 1H), 876 (d, J = 345 Hz, 1H),
826 (d, J = 792 Hz, 1H), 777 (d, J = 486
Hz, 1H), 723 (m, 2H), 7.05 (d, J = 7.71 Hz,
1H), 241 (s, 3H), 2.07 (s, 3H).

o

N-(4-Chloro-3-trifluoromethylphenyl)-N-
(4-nicotinoylpyrimidin-2-yl)formamide
(13b)

Yield 29.8%; 'H-NMR (300 MHz, CDCl) &
908 (s, 1H), 912 (d, J = 1.98 Hz, 1H), 887
(d, / = 492 Hz, 1H), 879 {dd, J = 1.56, 4.83
Hz, 1H), 817 (dt, J = 8.01, 1.92 Hz, 1H), 7.80
(d, J = 492 Hz, 1H), 764 (d, J = 846 Hz,
1H), 758 (d, J = 2.34 Hz, 1H), 739 (dd, J =
243, 849 Hz, 1H), 729 (dd, J = 4.89, 801
Hz, 1H).

L R e i

N-{4-Nicotinoylpyrimidin-2-y)-N-(4-
phenylaminophenyl{formamide(13c)

Yield: 30.8%. §A4% 13ce= Al glo} &
yhgol AMg3tE Tt

N-(4-(2~-Aminonicotinoyl)pyrimidin-2-
y1)-N-(2,4-dimethylphenyl)formamide
(13d)

Yield 91.7%; 'H-NMR (300 MHz, CDClh) &
9.93 (s, 1H), 876 (d, J = 496 He, 1H), 826
(d, J = 668 Hz, 1H), 812 (dd, J = 1.56, 4.90
Hz, 1H), 752 (d, J = 492, 1H), 748 (s, 2H),
712 (s, 1H), 7.09 (d, J= 795 Hz, 1H), 698
(d, /= 789 Hz, 1H), 6.37 (dd, J= 4.99, 8.02
Hz, 1H), 2.32 (s, 3H), 201 (s, 3H).

N-(4-(2- Aminonicotinoyl)pyrimidin-2-
y1)-N-(4-chloro-3-trifluoromethylphenyl)~
formamide (13e)

Yield 16.4%; 'H-NMR (300 MHz, CDCls) &
998 (s, 1H), 879 (d, J= 492 Hz, 1H), 827
(dd, J = 182, 502 Hz, 1H), 799 (dd, J =
1.81, 1.84 Hz, 1H), 760 (m, 3H), 7.39 (dd, J
= 2.46, 6.18 Hz, 1H), 7.09 (s, 2H), 650 (dd, J
= 334, 463 Hz, 1H).

General procedure for the synthesis of
phenylformamides 15a-c

N-(2,4~Dimethylphenyl)formamide (15a)
2,4-Dimethylaniline (14a) (1 g, 825 mmol)
ol zinc oxide (335 mg, 4.12 mmol), formic
acid (1 mL, 25 mmol)& H7}s F 70TNA
10417 B3t 7 agEich ghge] &4 9
% ethyl acetate® 713 t8 A#434 zine
oxide®  AAsIED.  #71EL  sodium
bicarbonate #& Mo B MHsln Falg & 7
& FFHsY 0% £E2 810 mgd AULh
'H-NMR (300 MHz, DMSO-~ds) & 9.46 (s,
1H), 825 (s, 1H), 756 (d, J = 808 Hz, 1H),
701 (m, 2H), 224 (s, 3H), 217 (s, 3H);
¥C-NMR (75 MHz, DMSO-ds) & 161.2, 1427,
135.1, 1316, 131.0, 1254, 1129, 21.0, 175.
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N-(4-Chloro-3-trifluoromethylphenyl)-
formamide (15b)

Yield 908% 'H-NMR (300 MHz,
DMSO-ds) § 1061 (s, 1H), 836 (s, 1H), 8.17
(d, J = 2.46 Hz, 1H), 781 (dd, J = 2.37, 876
Hz, 1H), 767 (m, 1H); “C-NMR (75 MHz,
DMSO-ds) 6§ 161.2, 135.3, 1287, 1285, 1284,
1280, 122.6, 117.1.

N-(4-Phenylaminophenyl)formamide (15c)

Yield 854% 'H-NMR (300 MHz,
DMSO-ds) & 10.31 (s, 1H), 862 (d, J = 21.93
Hz, 2H), 828 (d, J = 159 Hz, 1H), 7.63 (d, J
= 825 Hz, 2H), 742 (t, J = 807 Hz, 2H),
726 (m, 5H); *C-NMR (75 MHz, DMSO-dj)
5 1617, 1429, 1380, 1294, 1283, 1224, 1222,
121.7, 120.8, 120.6, 120.5, 120.1.

General procedure for the synthesis of
pyrimidinylmethanones la-g

(2-(2,4-Dimethylphenylamino)pyrimidin-4-
y1)(pyridin-3-yl)methanone(la)

338 13a (10 mg, 0.03 mmol)E ethanol®}
THF (21 v &)e] &F &dld &3frzx1 F
3M NaOH €< (1314, 0.04 mmol)& 7 7}s
of A2alA 1412 B mutsy e whgo] F
A% ¥ ethyl acetate2 F3&3}o] 97.9%9] 4
€2 92 mge 2t 'H-NMR (300 MHg,
CDCi3) 6 934 (d, J =154 Hz, 1H, ArH), 882
(dd, J = 1.67, 484 Hz, 1H, ArH), 865 (d, J =
488 Hz, 1H, ArH), 844 (dt, J = 799, 198
Hz, 1H, ArH), 762 (d, J = 810 Hz, 1H, ArH)
741 (dd, J = 487, 793 Hz, 1H, ArH), 745
(m, 1H, ArH), 729 (d, J = 4.88, 1H, ArH),
701 (4, J = 818 Hz, 1H, ArH), 6.85 (s, 1H,
NH), 231 (s, 3H, CHs), 2.28 (s, 3H, CHs);
“C-NMR (75 MHz, DMSO-ds) & 191.2, 170.7,
1604, 1570, 152.8, 1525, 1404, 139.2, 1375,
132.1, 1300, 129.1, 1275, 1251, 1153, 1059,
206, 18.1; MS m/z 305 (M+H)".

(2-(4-Chloro-3-trifluoromethylphenyl-
amino)pyrimidin-4-y1){(pyridin-3-yl)-
methanone (1b)

Yield 98.1%; 'H-NMR (300 MHz, CDCls) §

A) 2-& Aminopyrimidinylmethanone F=#2] &4 5

932 (d, J = 1.89 Hz, 1H), 885 (dd, J = 164,
482 Hz, 1H), 876 (d, J = 4.86 Hz, 1H), 8.33
(dt, J = 1.84, 7.94 Hz, 1H), 804 (d, J = 257
Hz, 1H), 766 (dd, J = 250, 866 Hz, 1H),
752 (s, 1H), 745 (m, 3H); “C-NMR (75
MHz, DMSO-ds) & 191.1, 170.0, 1587, 155.3,
152.8, 1527, 141.3, 137.4, 1302, 129.7, 129.2,
1274, 1234, 1223, 1219, 1125, 1078, MS
m/z 379 (M+H)".

(2-(4-Phenylaminophenylamino)pyrimidin-
4-y1)(pyridin-3-yl)methanone (lc)

Yield 96.1%; 'H-NMR (300 MHz, CDCl;) &
979 (s. 1H), 9.07 (d, J = 12.21 Hz, 1H) 9.03
(d, J = 474 Hz, 1H), 843 (m, 2H), 829 (t, J
= 808 Hz, 1H), 782 (d, J = 4.838 Hz, 1H),
741 (m, 10H); ®C-NMR (75 MHz, DMSO-ds)
6 1908, 171.0, 1574, 154.1, 151.4, 150.3, 1414,
136.9, 131.3, 130.7, 1299, 129.1, 128.7, 124.4,
1219, 1209, 120.8, 1199, 1198, 1184, 118.2,
106.4; MS m/z 424 (M+H)".

(2-Aminopyridin-3-y1)(2-(2,4-dimethyl-
phenylamino)pyrimidin-4-yl)methanone
(1d)

Yield 98.1%; 'H-NMR (300 MHz, CDCL) &
852 (m, 2H), 811 (d, J = 3.88 Hz, 1H), 7.66
(s, 2H), 754 (d, J = 805 Hz, 1H), 698 (m,
3H), 6.88 (s, 1H), 658 (dd, J = 5.17, 791 Hz,
1H), 2.25 (s, 1H), 221 (s, 3H); “C-NMR (75
MHz, DMSO-ds) & 1905, 1694, 1614, 159.1,
155.7, 152.8, 1396, 1380, 1369, 132.1, 1230,
1257, 116.3, 116.0, 111.8, 105.1, 21.7, 17.5; MS
m/z 320 (M+H)".

(2-Aminopyridin-3-y1)(2-(4-chloro-3-tri-
fluoromethylphenylamino)pyrimidin—-4-yl)-
methanone (le)

Yield 64.2%; 'H-NMR (300 MHz, CDCl3) §
868 (d, J = 488, Hz, 1H), 831 (dd, J = 1.72,
465 Hz, 1H), 815 (dd, J = 161, 795 Hgz,
1H), 804 (d, J = 251 Hz, 1H), 774 (dd, J =
257, 865 Hz, 1H), 752 (s, 1H), 741 (d, J =
871 Hz, 1H), 717 (d, J = 4.83 Hz, 1H), 7.08
(s, 2H), 662 (dd, J = 468 793 Hz, 1H)
BC-NMR (75 MHz, DMSO-ds) 6§ 189.9, 170.7,
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161.2, 1594, 1569, 151.0, 140.1, 1380, 1292,
129.0, 1243, 1229, 121.9, 1165, 113.2, 1136,
106.7, MS m/z 394 (M+H)".

(2-(3,5-Bis(trifluoromethyl)benzylamino)-
pyrimidin-4-yl)(pyridin-3~yl)methanone
(1f)

Yield 27.7%; 'H-NMR (300 MHz, CDCl3)
8§ 930 (s, 1H, ArH), 878 (dd, J = 1.45, 4.81
Hz, 1H, ArH), 858 (d, J = 489 Hz 1H,
ArH), 826 (m, 1H, ArH), 7.76 (m, 3H, ArH),
7.35 (m, 2H, ArH), 7.24 (d, J = 491 Hz, 1H,
ArH), 6.25 (s, 1H, NH), 474 (s, 2H, NCHy);
BC-NMR (75 MHz, DMSO-ds) 6 189.8, 164.1,
1588, 155.0, 152.8, 152.7, 141.2, 1374, 131.3,
131.1, 130.2, 126.9, 126.7, 1245, 124.1, 1240,
121.8, 1049, 45.7; MS m/z 427 (M+H)".

(2-Aminopyridin-3-y1)(2-(3,5-bis(tri—
fluoromethyl)benzylamino)pyrimidin-4-
yl)methanone (1g)

Yield 33.1%; 'H-NMR (300 MHz, CDCly) &
853 (d, J = 451 Hz, 1H), 823 (dd, J = 1.32,
458 Hz, 1H), 801 (m, 1H), 7.78 (m 3H), 6.96
(s, 2H), 690 (d, J = 4.82 Hz, 1H), 6.44 (m,
1H), 580 (m, 1H), 4.76 (d, J = 5.73 Hz, 2H);
BC-NMR (75 MHz, DMSO-d,) 6 1907, 163.5,
161.7, 159.3, 156.7, 152.8, 141.1, 138.0, 1314,
131.2, 1271, 1269, 124.8, 1244, 121.1, 1157,
1134, 1049, 459, MS m/z 442 (M+H)".

(2-(2,4-Dimethylphenylamino)pyrimidin—-4-
y1)(pyridin—3-y1)methanone oxime (1h)
318E  1aZ  dioxaned &£siAzl %
hydroxylamine (8 mg, 0.15 mmol)¥ pyridine
& Azl EFEL 1047 B9 71d §
FARG, g0l F8H 3 &vlE A% FF
st AASHHAT. & 7S § ethyl acetate
ALg3le] FZ3le] 476%9 FEE 33 mg
Atk 'H-NMR (300 MHz, CDCL) &
13.44 (s, 1H), 875 (s, 1H), 867 (d, J = 4.68
Hz, 1H), 855 (d, J = 5.05 Hz, 1H), 7.83 (d, J
= 784 Hz, 1H), 744 (d, J = 796 Hz, 1H),
736 (dd, J = 158, 486 Hz, 1H), 7.08 (m,
2H), 6.95 (s, 1H), 655 (d, J = 497 Hz, 1H),
BC-NMR (75 MHz, DMSO-ds) & 170.2, 159.2,

o i

BEIn LS

1524, 151.8, 1514, 139.7, 137.7, 1374, 1315,
1287, 126.1, 1259, 1230, 1156, 1094, 209,
17.1; MS m/z 320 (M+H)".

N-(3-(2-(2,4-Dimethylphenylamino)-
pyrimidine-4-carbonyl)pyridin-2-yl)form-
amide (1i)

3gE 1d (10 mg, 0.032 mmol)E pyridine
o &3lA 7l F acetic anhydride (0.015 mlL,
0.13 mmoh)& #H7lstdoh. E/}EL 4ATT F
et 7tE #FHSIAT wgo] FTEE ¥ SdE
74 FHed AAR 0 PdE sodium
bicarbonate °-& %3} ethyl acetate® Al-&3}e]
#2349t #7138 ¥4 magnesium sulfate
2 AZdn 49% & &g 7Y S5 o
2 EF¥EEL column chromatography (ethyl
acetate ! n-hexane = 2 : 1)& o]&3&le] H
2 3¢ F 346%9 FEE 4 mgd AU
'H-NMR (300 MHz, CDCly) & 972 (s, 1H),
861 (d, J = 489 Hz, 1H), 819 (dd, J = 1.82,
7.80 Hz, 1H), 758 (d, J = 8.16 Hz, 1H), 7.13
(dd, J = 484, 786 Hz, 2H), 7.02 (s, 1H), 6.94
(m, 2H), 2.30 (s, 3H), 2.25 (s, 3H), 2.23 (s,
3H); PC-NMR (75 MHz, DMSO-d;) § 189.8,
1704, 168.6, 160.1, 158.7, 150.8, 143.2, 139.8,
138.3, 136.8, 131.2, 1289, 1258, 1214, 120.3,
1150, 1059, 245, 206, 181, MS m/z 304
(M+H)".

3. d=at % 1@

2 dFdAeg HE 53 FEEd
aminopyrimidinylmethanone + %3] 1la-19 &
Aol A FAA2 AEHE  (2-methyl-
sulfonylpyrimidin-4-yl)(pyridin-3-
yvlmethanone 10a,b¥ Scheme 19149 Z&
dde] HZE B3 FAsIH

&% EZ2A nicotinic acid 3¥E 7abE
N, O-dimethylhydroxylamine hydrochloride,
HOBt ¥ EDCI®} triethylamine 97] &3)38}o)
8- A A A amide 3HEHE<Q] 8a,bE A I
313 E 8a,b¥} 4-iodo-2- methylthiopyrimidine
3}3E 12Z isopropylmagnesium chloride &
Astel] WHEAIAA SEE 9abE FAIAC
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Scheme 1. Reagents and reaction conditions: (i) N,O-dimethylhydroxylamine hydrochloride,
HOBt, EDCI, triethylamine, DMF, 90C, 18 h; (ii) 4-iodo-2-methylthio- pyrimidine,
i-PrMgCl, THF, toluene, 0C, 10 h; (iii) oxone, MeOH, H:O, 0T, 5 h; (iv) HI, 0T,
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Scheme 2. Reagents and reaction conditions: (i) NaH, THF, 60C, 5 h; (ii) NaOH, THF, ethanol, 1
h; (iii) ZnO, formic acid, 70C, 10 h.
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benzyl 718 7MAle #HF HHEQ amino-
pyrimidinylmethanone %A 1f,ge AF &
HE la—e FHA A GAl FEE %
Z7& T3 FA3A o] Bfole A
oyl 3}FEZA WEESH o7l FygF Bt =
wegde AXEZ 13a-e9 22 FA 3}
FES AXR gz AFHoZ FA=H zh
Oxime 718 7K #AF B3 E 1h 2 57
9 28 $A ol amide 71 & 7N AF 53
% 1i¥= Scheme 39|A ¢} 2ol FA3A.
Carbonyl 3132 1aE  hydroxylamine
hydrochloride$} dioxane &ujjlelA G724
pyridine EA43to] vHEAIAA HF EFHE 1h
2 FAstg15]. Acetylamide F§F 23HE
lix amino 71 7FAle 38E 1d9 acetic
anhydride® ¥ 2]d Sujuiolr whgAAA o
& F U ¢4, SFE 1d2 5§ g 3
2o et HFie HEF EHES amides
2ol urea ¥ oxime 9 FEAE Y45

Aol 7bssiet,

I oo 4

rlo

4.3 &

TFANE FRALR g3 A8y

< 3t Qe e didEHe AR 3
HZ 1 31324 aminopyrimidinylmethanone
FEA 1la-io) 3 F48 FoPHS AAS
. & 239l nicotinic acid® FE YA F
A2 AL EE  (2-methylsulfonylpyrimidin-

=
H

do g
o

4-y1)(pyridin-3-yDmethanone 3{ES A
F olz Ry g A =4S A% Y
A AL Tl HF BFHEQ amino-
pyrimidinylmethanone # =% 1la-1& 3}43tH
=3

A 2

o ATE BRAAIeATY VBRFAT
Al A7l Ao FHAoH ol 7
A=ge,

=ikl

1. R. Paul, W. A. Hallett, J. W. Hanifin, M.
F. Reich, B. D. Johnson, R. H. Lenhard, J.
P. Dusza, S. S. Kerwar, Y.-i Lin, W. C.
Pickett, C. M. Seifert, L. W. Torley, M.
E. Tarrant, and S. Wrenn, Preparation of
Substituted N-Phenyl-4-aryl-2-pyrimidin—
amines as Mediator Release Inhibitors, J.
Med. Chem., 36, 2716 (1993).

2. P. ]J. Barnes, New Drugs for Asthma,
Nat. Rev. Drug Discov., 3, 831 (2004).

3. N. Sirisoma, S. Kasibhatla, B. Nguyen, A.
Pervin, Y. Wang, G. Claassen, B. Tseng,
J. Crewe, and S. X. Cai, Discovery of
Substituted 4-Anilino-2-(2-pyridyD)-

._67_



Vol. 26, No. 1 (2009)

pyrimidines as a New Series of Apoptosis
Inducers Using a Cell- and Caspase-
based High Throughput Screening Assay.
Part 1: Structure-activity Relationships of
the 4-Anilino Group. Bioorg. Med Chem.,
14, 7761 (2006).

4. S. K. Kelley and A. Ashkenazi, Targeting
Death  Receptors in  Cancer  with
Apo2L/TRAIL, Curr. Opin. Pharmacol., 4,
333 (2004).

5 D. R. Batt, G. Bold, S. Kim, T. M.
Ramsey, and M. L. Sabio. Preparation of
N-Aryl(heteroarylalkyl)isoquinolineamines
as a Inhibitors of Mutant and Wild-type
MAP Kinases for the Treatment of
Cancer. WO 2004080464.

6. S. Kumar, J. Boehm, and ]J. C. Lee, p38
MAP Kinases: Key Signalling Molecules
as Therapeutic Targets for Inflammatory
Diseases, Nat. Rev. Drug Discov., 2, 717
(2003).

7. J. Dixon, J. Dumas, C. Brennan, H,
Hatourn-Mokdad, W. Lee, R. Sibley, and
B. Bear, Preparation of 2-Phenylamino-4-
(5-pyrazolylamino)-pyrimidines as Kinase
Inhibitors, in Particular, SRC Kinase
Inhibitors. WO 2003026664.

8 X. Cao., Q-D. You, Zi-Y. Li, X.-]J.
Wang, X.-Y. Ly, X.0-R. Liuy, D. Xu, and
B. Liu, Recent Progress of Src Family
Kinase Inhibitors as Anticancer Agents,
Mini Rev. Med. Chem. 8, 1053 (2008).

9. J.-M. Jimenez, G. Bemis, F. Maltais, T.
Wang, R. Knegtel, C. Davis, D. Fraysse,
D. Boyall, L. Settimo, S. Young, and M.
Mortimore, 2-Aminopyridine Derivatives
Useful as Kinase Inhibitors, WO
2008094992.

A 28 Aminopyrimidinylmethanone =412 A 9

10. M. E. M. Noble, J. A. Endicott, and L. N.
Johnson, The Akt/PKB Family of Protein
Kinases: A Review of Small Molecule
Inhibitors and Progress towards Target
Validation, Science, 303, 1800 (2004).

11. P. Kirkpatrick, Kinases: New Route to
Kinase Inhibition, Nat. Rev. Drug Discouv.,
5, 104 (2006).

12. M. Remuinan, J. J. Gonzalez, C. Del Pozo,
A. Francesch, C. Cuevas, S. Munt, and L
Manzanares, Variolin Derivatives and
Their Use as Antitumor Agents, WO
2003006457.

13. B. A. Johns, K. S. Gudmundsson, E. M.
Turner, S. H. Allen, V. A. Samano, J. A.
Ray, G. A. Freeman, F. L. Boyd Jr, C. J.
Sexton, W. Selleseth, K. L. Creech, and
K. R. Moniri, Pyrazolopyridine
Antiherpetics: SAR of C2° and C7
Amine Substituents, Bioorg. Med. Chem.,
13, 2397 (2005).

14. M. Hosseini-Sarvari and H. Sharghi, ZnO
as a New Catalyst for N-Formylation of
Amines under Solvent-Free Conditions, J.
Org. Chem., 71, 6652 (2006).

15. A. Gopalsamy, H. Yang, J. W. Ellingboe,
J. C. McKew, S. Tam, D.
Joseph-McCarthy, W. Zhang, M. Shen,
and J. D. Clark 1,24-Oxadiazolidin-35
-diones and 1,3,5-Triazin-2,4,6-triones as
Cytosolic Phospholipase Aza Inhibitors,
Bioorg. Med. Chem. Lett, 16, 2978
(2006).

_68_.



