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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-y1)(pyridin-3-yl)methanone, a key intermediate,
which was reacted with nucleophiles to yield the desired aminopyrimidinylmethanone

derivatives la-i bearing various substituents.
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pyrimidinamine  3}3=  2[1]%+  mediator
release inhibitors[2], pyridylpyrimidine 3}&&
3[3]2 apoptosis inducers[4], isoquinolinamine
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A =0, NOH

n=0,1

R' = H, NH,, NHCHO

R2, R3 = Me, ClI, CF3, NHCgH5

Fig. 1. Aminopyrimidinylmethanone derivatives as

target molecules.

Fig. 2. Structures of biologically active compounds with structural similarity.

3}stE 4[5l MAP kinase inhibitors[6],
pyrazolylpyrimidine $}§% 5[7]& src kinase
inhibitors[8] % aminopyridinecarboxamide 3}
g5 6[9]2 protein kinase inhibitors[10]ZA] ]

49 vepi,

oA FRYoR 4, FuH
2 P 5o g AL ayel oysin

53] ATP ZAA11]124 protein kinase
inhibitors®] 7Fs A4S 7He MZ& duzx
2] 33E<l aminopyrimidinylmethanone %
AEe 44 ALY HES AAIStA; g

2. &4 ¥

2.1. 7171 & Al

4 717]= NMR spectrometer (Gemini
300, Varian Co., USA)¢} LC/MS (Waters ZQ
2000 LC/MS System, USA) % melting point
apparatus (MPA 100, Stanford Research
Systems, Inc., USA)E A-&3te] =439 o,
thin layer chromatography (TLC)ol& A&7}
A 60 GF2ss (0.25 mm, Merck Co., Germany)

2 ZxFHY e FHE AR wg
AFR3F Al 2 Sigma-AldrichAe] AL
| Sol o]&3 ful: ] T
BakerAte] A& AA glo] AM&3Fdth. NMR
4wl Sigma-AldrichAFe] DMSO-ds¢} CDCls
E AHgstgd o Alagdel AdiEed s &
uj el £l tetramethylsilane (TMS)<
71202 sAY NMR &2 71Foz 3%
=

HEEH
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22. 4

o

General procedure for the synthesis of
N-methylnicotinamides 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, 47 mmol) % 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide ~ (EDCI)
(104 g, 543 mmol)E DMFl £&A]7 %
triethylamine (25 mL, 181 mmoD)E H7}3k
< 90 TelA 18A1%F &<t 7+E WHkA H T}, wF
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0] sodium

Z24%™H  ethyl acetate®t
bicarbonate FE&Ho2 FEI F FF
magnesium sulfateZ 7AZ%3st3L o 43Tt &
g gAY FRstd E3ES column
chromatography (ethyl acetate : n—hexane = 2

DE ol&3t] ¢ R g F 805% &
2 528 mge A%tk 'H-NMR (300 MHz,
CDCl3) & 883 (d, J = 1.64 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, 614,
33.2.

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

Yield 82.1%; 'H-NMR (300 MHz, CDCl3) &
811 (dd, J = 2.65, 490 Hz, 1H), 7.75 (dd, J
= 172, 764 Hz, 1H), 661 (dd, J = 4.93, 7.64
Hz, 1H), 592 (s, 2H), 355 (s, 3H), 3.34 (s,
3H); “C-NMR (75 MHz, DMSO-ds) § 168.0,
158.2, 153.1, 135.3, 1184, 111.9, 62.7, 33.5.

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

(2-Methylthiopyrimidin-4-yl1)(pyridin-3-
yl)methanone (9a)

FE 12 (182 g, 722 mmo)E &
tolueneo|] &3fA1Z1  F  0TolA isopropyl
magnesium chloride (2M in THF) (4.15 mL,
903 mmol) & A7}t AT 1/\17} ok nHEA]

1 % 8a (1 g, 602 mmoD& 4 THFel &

Az & OCOHH = ‘%Oﬂfﬂ 10A]
HA1Z1 & ammonium chloride =&

FAA AT Ethyl
magnesium sulfate=
LmE 7 SF3A
column chromatography (ethyl
acetate : n-hexane = 2 : 1)& o]&3lo] &g
25§ 375%9 FEE 552 mge Aldrh
'H-NMR (300 MHz, CDCl;) & 940 (t, J =
0.73 Hz, 1H), 883 (m, 2H), 845 (dt, J = 7.98,
1.83 Hz, 1H), 761 (d, J = 491 Hz, 1H), 7.47
(m, 1H), 257 (s, 3H); "C-NMR (75 MHyz,
DMSO-dp) 6§ 189.0, 171.5, 159.7, 158.3, 154.9,

n—
:?1

A =

¥ Aminopyrimidinylmethanone =12 4 3

152.1, 134.7, 130.2, 1254, 111.9, 13.8.

(2-Aminopyridin-3-y1)(2-methylthio-
pyrimidin-4-yl)methanone (9b)

Yield 29.29%; '"H-NMR (300 MHz, CDCl3) &
875 (d, J = 492 Hz, 1H), 830 (dd, J = 1.84,
468 Hz, 1H), 818 (dd, J = 1.84, 8.00 Hz,
1H), 7.34 (d, J = 492 Hz, 1H), 7.08 (s, 2H),
6.64 (dd, J = 4.68, 800 Hz, 1H), 257 (s, 3H);
BC-NMR (75 MHz, DMSO-ds) & 189.4, 172.3,
1617, 159.7, 157.9, 157.5, 1331, 1152, 1137,
1116, 139.

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

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

3}8HE 9a (400 mg, 1.72 mmol)E methanol
of §3lAIzl & 0CA oxone (1.06 g, 1.72

mmol) ® E& HIIeATh A=olA SAT F
oF WWEAI7]aL chloroformo.2 &3 & F4=

magnesium sulfateZ AZX&ATE o3 T
S| & 7 SHSM 46.3%9 &= 209 mg
S gtk 'H-NMR (300 MHz, CDCly 8 9.37
(d, J = 1.63 Hz, 1H), 928 (d, J = 498 Hz,
1H), 8.87 (dd, J = 1.65, 4.86 Hz, 1H), 855 (d,
J = 808 Hz, 1H), 753 (m, 1H), 3.40 (s, 3H);
“C-NMR (100 MHz, DMSO-dy) & 1897,
1684, 159.9, 159.7, 1552, 151.8, 137.7, 130.6,
124.2, 122.1, 38.4.

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

Yield 41.0%; 'H-NMR (300 MHz, CDCls)
§ 918 (d, J = 499 Hz, 1H), 834 (dd, J =
1.82, 465 Hz, 1H), 820 (dd, J = 1.80, 8.06
Hz, 1H), 799 (d, J = 495 Hz, 1H), 7.12 (s,
2H), 6.69 (dd, J = 4.69, 8.07 Hz, 1H), 3.40 (s,
3H); "C-NMR (75 MHz, DMSO-ds) & 1896,
167.8, 161.1, 159.8, 159.7, 159.2, 138.0, 1234,
115.9, 112.9, 39.2.

4-Todo—2-methylthiopyrimidine (12)
Hydriodic acid (47%) (10 mL)°ll 4-chloro-
2-methylthiopyrimidine (11) (1 g, 6.2 mmol)
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S 0ClA H7RA F 2o 1823 &<

wgketdeh ¥hgeo]  FHE ¥ sodium
hydroxide &5 AH&ste  F3AHTL
Methylene  chloride®2 F&%3% % H&

magnesium sulfate® AZstch o33t F
S 72 FHE 778% FEE 12 g
d9ith, '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-dy) § 174.7 159.6 129.2 124.7 13.9.

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 mmol)E 4 THFo| &3
A7l & #3E 15a (101 mg, 0.68 mmol)<
A7Vsld e 30 F9F 50 TolA] 714 nlukA|
71 % 10a (90 mg, 0.35 mmol)% HA7be v
5A1ZF Fot 50T A 71 3
S FAA7]AL ethyl acatetei —'7,‘— f‘& T 5
4= magnesium sulfate® 7 Z3F 1
|E

_1

7t FHeA. EEES column
chromatography (ethyl acetate : n—hexane = 1
1 2)F o]&3te] #E H 35 F 80.1%¢°

2 91 mge 4tk 'H-NMR (300 MHz,
CDCls) & 10.02 (s, 1H), 9.19 (s, 1H), 8.88 (d,
J = 486 Hz, 1H), 876 (d, J = 3.45 Hz, 1H),
826 (d, J = 792 Hz, 1H), 7.77 (d, J = 4.86
Hz, 1H), 7.23 (m, 2H), 7.05 (d, J = 7.71 Hz,
1H), 2.41 (s, 3H), 2.07 (s, 3H).

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

Yield 29.8%; "H-NMR (300 MHz, CDCl;) §
998 (s, 1H), 912 (d, J = 198 Hz, 1H), 8.87
(d, J = 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), 7.39 (dd, J =
243, 849 Hz, 1H), 7.29 (dd, J = 4.89, 801
Hz, 1H).

B L Eras

N-(4-Nicotinoylpyrimidin-2-yl1)-N-(4-
phenylaminophenyl)formamide(13c)

Yield: 30.8%. A ® 13c= AA §lo] v
Hh-g-o AFE-3t T

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

Yield 91.7%; 'H-NMR (300 MHz, CDCly) &
993 (s, 1H), 876 (d, J = 496 Hz, 1H), 826
(d, J = 6.68 Hz, 1H), 812 (dd, J = 1.56, 4.90
Hz, 1H), 752 (d, J = 492, 1H), 7.49 (s, 2H),
712 (s, 1H), 7.09 (d, J= 795 Hz, 1H), 6.98
(d, J= 789 Hz, 1H), 6.37 (dd, J= 4.99, 8.02
Hz, 1H), 2.32 (s, 3H), 2.01 (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 =
181, 1.84 Hz, 1H), 760 (m, 3H), 7.39 (dd, J
= 246, 6.18 Hz, 1H), 7.09 (s, 2H), 6,50 (dd, J
= 3.34, 4.68 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)
o zinc oxide (335 mg, 4.12 mmol), formic
acid (1 mL, 25 mmol)2 73+ & 70Tl A
10A12F &<t 719 wwkstth wkgo] T4 H
% ethyl acetates 713k t}g o739 zinc
oxide®  AASATE. F715S  sodium
bicarbonate &Aoo 2 M3t g = 7b
F FFete 70%<9 &= 870 mgs AT
'H-NMR (300 MHz, DMSO-ds) & 946 (s,
1H), 825 (s, 1H), 756 (d, J = 808 Hz, 1I),
701 (m, 2H), 224 (s, 3H), 2.17 (s, 3H);
PC-NMR (75 MHz, DMSO-ds) § 161.2, 1427,
135.1, 131.6, 131.0, 1254, 112.9, 21.0, 17.5.
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N-(4-Chloro-3-trifluoromethylphenyl)-
formamide (15b)

Yield 90.8%; 'H-NMR (300 MHz,
DMSO-ds) & 1061 (s, 1H), 836 (s, 1H), 817
(d, J = 246 Hz, 1H), 7.81 (dd, J = 2.37, 876
Hz, 1H), 767 (m, 1H); “C-NMR (75 MHz,
DMSO-ds) 8 1612, 135.3, 1287, 1285, 1284,
1280, 122.6, 117.1.

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

Yield 85.4%; 'H-NMR (300 MHz,
DMSO-ds) & 10.31 (s, 1H), 862 (d, J = 21.93
Hz, 2H), 828 (d, J = 1.59 Hz, 1H), 7.63 (d, J
= 825 Hz, 2H), 742 (t, J = 807 Hz, 2H),
7.26 (m, 5H); “C-NMR (75 MHz, DMSO-ds)
§ 161.7, 142.9, 1380, 1294, 1283, 122.4, 122.2,
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(1la)

3132 13a (10 mg, 0.03 mmol)E ethanol#}
THE (21 H]&)e] &3 &uo] &A1zl +
3M NaOH & (130, 0.04 mmol)& H7}3k
o] Ag&olA 1Az &<t wHkskA Ty whgo] F
AY % ethyl acetate® F%3lo] 97.9%9 <
&2 92 mgS 4%tk 'H-NMR (300 MHz,
CDCl3) & 934 (d, J =154 Hz, 1H, ArH), 8.82
(dd, J = 167, 4.84 Hz, 1H, ArH), 865 (d, J =
483 Hz, 1H, ArH), 844 (dt, J = 7.99, 1.98
Hz, 1H, ArH), 762 (d, J = 810 Hz, 1H, ArH)
741 (dd, J = 487, 793 Hz, 1H, ArH), 7.45
(m, 1H, ArH), 7.29 (d, J = 4.88, 1H, ArH),
701 (d, J = 818 Hz, 1H, ArH), 6.85 (s, 1H,
NH), 2.31 (s, 3H, CHs), 2.28 (s, 3H, CHa);
BC-NMR (75 MHz, DMSO-ds) & 191.2, 170.7,
160.4, 157.0, 152.8, 152.5, 140.4, 139.2, 1375,
132.1, 130.0, 129.1, 1275, 1251, 115.3, 105.9,
20.6, 18.1; MS m/z 305 (M+H)".

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

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

A 28 Aminopyrimidinylmethanone F=A¢] 34 5

932 (d, J = 1.89 Hz, 1H), 885 (dd, J = 1.64,
482 Hz, 1H), 876 (d, J = 4.86 Hz, 1H), 833
(dt, J = 1.84, 794 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, 152.7, 141.3, 137.4, 130.2, 129.7, 129.2,
1274, 1234, 1223, 1219, 1125 107.8; MS
m/z 379 (M+H)".

(2-(4-Phenylaminophenylamino)pyrimidin-
4-yl)(pyridin-3-yl)methanone (1c)

Yield 96.1%; 'H-NMR (300 MHz, CDCl;) &
9.79 (s. 1H), 9.07 (d, J = 1221 Hz, 1H) 9.03
(d, J = 474 Hz, 1H), 843 (m, 2H), 829 (t, J
= 808 Hz, 1H), 7.82 (d, J = 4.88 Hz, 1H),
741 (m, 10H); “C-NMR (75 MHz, DMSO-ds)
§ 190.8, 171.0, 1574, 154.1, 151.4, 150.3, 141.4,
136.9, 131.3, 130.7, 129.9, 129.1, 1287, 124.4,
121.9, 1209, 120.8, 119.9, 119.8, 1184, 1182,
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), 6.58 (dd, J = 5.17, 7.91 Hz,
1H), 2.25 (s, 1H), 2.21 (s, 3H); “C-NMR (75
MHz, DMSO-ds) 6§ 1905, 1694, 161.4, 159.1,
155.7, 152.8, 139.6, 138.0, 136.9, 132.1, 128.0,
125.7, 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-yl1)-
methanone (le)

Yield 64.2%; 'H-NMR (300 MHz, CDCl3) &
8.68 (d, J = 4.88, Hz, 1H), 831 (dd, J = 1.72,
465 Hz, 1H), 815 (dd, J = 161, 795 Hz,
1H), 804 (d, J = 251 Hz, 1H), 7.74 (dd, J =
2,57, 865 Hz, 1H), 752 (s, 1H), 741 (d, J =
8.71 Hz, 1H), 7.17 (d, J = 4.88 Hz, 1H), 7.08
(s, 2H), 662 (dd, J = 468, 793 Hz, 1H),
BC-NMR (75 MHz, DMSO-ds) & 189.9, 170.7,

_64_



161.2, 159.4, 1569, 151.0, 140.1, 138.0, 129.2,
129.0, 124.3, 1229, 1219, 1165, 113.2, 11386,
106.7; MS m/z 394 (M+H)".

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

Yield 27.7%; 'H-NMR (300 MHz, CDCls)
8§ 9.30 (s, 1H, ArH), 878 (dd, J = 145, 4.81
Hz, 1H, ArH), 858 (d, J = 4.89 Hz, 1H,
ArH), 826 (m, 1H, ArH), 7.76 (m, 3H, ArH),
735 (m, 2H, ArH), 724 (d, J = 491 Hz, 1H,
ArH), 6.25 (s, 1H, NH), 4.74 (s, 2H, NCHy);
BC-NMR (75 MHz, DMSO-ds) & 189.8, 164.1,
158.8, 155.0, 152.8, 152.7, 141.2, 1374, 131.3,
131.1, 130.2, 1269, 126.7, 124.5, 124.1, 124.0,
121.8, 104.9, 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, CDCl;) &
853 (d, J = 451 Hz, 1H), 823 (dd, J = 1.32,
458 Hz, 1H), 8.01 (m, 1H), 7.78 (m 3H), 6.96
(s, 2H), 690 (d, J = 4.82 Hz, 1H), 644 (m,
1H), 580 (m, 1H), 476 (d, J = 5.73 Hz, 2H),
BC-NMR (75 MHz, DMSO-ds) & 190.7, 1635,
161.7, 159.3, 156.7, 152.8, 141.1, 138.0, 131.4,
131.2, 127.1, 126.9, 124.8, 1244, 121.1, 115.7,
113.4, 104.9, 45.9; MS m/z 442 (M+H)".

(2-(2,4-Dimethylphenylamino)pyrimidin-4-
y1) (pyridin-3-yl)methanone oxime (1h)
3}3E  laZs  dioxaneol &A1l F
hydroxylamine (8 mg, 0.15 mmol)®} pyridine
< H7MstATh EFE2 1047 5 e #
FAATE Wgo] FRE T &vE A FFH
slo] AAsA T & H7FeE §F ethyl acetate
ALg8he] FE3F0] 476%9 &2 33 mg
Atk 'H-NMR (300 MHz, CDCly) &
1344 (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-dy) § 170.2, 159.2,

o m

B L Eras

152.4, 151.8, 151.4, 139.7, 137.7, 1374, 131.5,
1287, 126.1, 1259, 123.0, 1156, 1094, 20.9,
17.1; MS m/z 320 (M+H)".

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

3}e+E 1d (10 mg, 0.032 mmol)E pyridine
of &a|Al7l & acetic anhydride (0.015 mlL,
0.13 mmol)E 7}ttt E}ES 244 &
¢t 7tE EF3IATLE Hkgo] TEHEH T SvlE
ey FFsk AAg v sodium
bicarbonate =83} ethyl acetates Al-&3}4]
FE3A9. 7715 ¥ magnesium sulfate
2 Axsta Qg & SuE gy SRS o
S E%ES column chromatography (ethyl
acetate ! n-hexane = 2 : 1)& o]&3}lo] £y
9 g F 346%9 FEE 4 mgs AU
'H-NMR (300 MHz, CDCly) & 9.72 (s, 1H),
861 (d, J = 4.89 Hz, 1H), 819 (dd, J = 1.82,
7.80 Hz, 1H), 758 (d, J = 816 Hz, 1H), 7.13
(dd, J = 4.84, 7.86 Hz, 2H), 7.02 (s, 1H), 6.94
(m, 2H), 2.30 (s, 3H), 2.25 (s, 3H), 2.23 (s,
3H); “C-NMR (75 MHz, DMSO-d,;) & 189.8,
1704, 1686, 160.1, 158.7, 150.8, 143.2, 139.8,
138.3, 136.8, 131.2, 1289, 1258, 1214, 120.3,
115.0, 1059, 245, 206, 181, MS m/z 304
(M+H)".

3.&Zn ¥ 1

]

2 dAFdAY HE 54 FEEd
aminopyrimidinylmethanone %] la-ie]
Aol A FHAR AHEHE (2-methyl-
sulfonylpyrimidin-4-yl)(pyridin-3-
yDmethanone 10a,b= Scheme 1°]4¢} #2
dde] AR5 B3 g5

=9 B2 2 M nicotinic acid 33E Ta,bs
N, O-dimethylhydroxylamine hydrochloride,
HOBt % EDCI$} triethylamine 7] 43}
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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, H2O, 0C, 5 h; (iv) HI, 0T,

18 h.
1
o4 g Ji/l g Ji/
)\//\\/ 15a-c
o) (o Ne]
10a: R'= H 13a: R' = H; R?= 2-Me; R®=4-Me 1a: R'= H; R?= 2-Me; R®= 4-Me
10b: R' = NH, 13b: R' = H; R?= 3-CF;; R®= 4-CI 1b: R'= H; R?= 3-CF3; R®= 4-Cl
13c: R'= H; R?= H; R®= 4-NHC¢Hs 1c: R'=H; R?= H; R®= 4-NHCgH;
HON CF3 13d: R' = NH,; R? = 2-Me; R® = 4-Me 1d: R"= NH,; R2—2Me R% = 4-Me
i 2 /\©/ 13e: R' = NH,; R?= 3-CF5; R®=4-CI 1e: R'= NH,; R?= 3-CF; R®= 4-Cl
CF;
R2 R2
NoR' o~y = ii =
| NN CF X D X D
Z NN 3 HN \R3 HN \R3
o) H CHO
1f:R'=H CFs3 14a-c 15a-c
1g: R"=NH,

Scheme 2. Reagents and reaction conditions: (i) NaH, THF, 60, 5 h; (i) NaOH, THF, ethanol, 1
h; (iii) ZnO, formic acid, 70C, 10 h.
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_66_



®
o
L)
=
o
o
fol

| N\ Z \
A AN
o H

1a

lN\ NHp_~ KI
|
AN
& H

1d

B L Eras

|N\ Z N /@i
|
AR
NMOH
1h
OY
lN\ NH _~, /<I
|
AN AN
H

(6]
1i

Scheme 3. Reagents and reaction conditions: (i) hydroxylamine
hydrochloride, prydine, dioxane, 100C, 10 h; (ii) acetic
anhydride, pyridine, 90°C, 18 h.
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