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Synthesis and Bioactivity of 2-Benzoyl Pyrimidine Derivatives

Lii, Qiang™”’ Lu, Xinting” Dai, Ming” Liu, Shimeng”
Zhu, Weihong” Du, Pa™* Lii, Long’

(“ School of Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237)
(®Key Laboratory of Organofluorine Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Science,
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(“ School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201418)

Abstract 2-Benzoyl pyrimidine as a secondary leading structure is developed by twice optimization of 2-pyrimidinoxy-/N-
aryl benzylamine. Based on this structure, thirty six 2-benzoyl pyrimidine derivatives have been designed and synthesized. All
compounds are determined by 'H NMR, *C NMR and HRMS. Their interior fungicidal activities show that R' substituent
prefers phenyl or heterocyclic group with 2-halo or 2-alkyl group. When introducing fluoride to 6-position on benzene ring, the
fungicidal activity is maintained at a similar level. 4,6-Dimethoxy group on pyrimidine ring was recognized as a best substitu-
ent by far. The activity is seriously decreased when methyl group is fixed on 5-position of pyrimidine. Even the fungicidal
activities become completely disappeared when the ketone group is reduced to hydroxyl group. Among them, three compounds
2,3-dichloro-N-(2-(4,6-dimethoxypyrimidine-2-carbonyl)phenoxy)-N-methylbenzamide (4AHI), 2,5-dichloro-N-(2-(4,6-dime-
thoxypyrimidine-2-carbonyl)phenoxy)-N-methylbenzamide (4AHn) and N-(2-(4,6-dimethoxypyrimidine-2-carbonyl)-3-fluoro-
phenoxy)-N,2-dimethylbenzamide (4AFd) exhibit comparable fungicidal activity against cucumber powdery mildew to the
reference metrafenone.

Keywords 2-benzoyl pyrimidine; synthesis; structral optimization; biological activity
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Bt b, BATRILT — I BA A8 25 A6 R0 i 20 o v
) 2-M g S -N- 05 B KA ). EXT X KA G
Yk — B e R, 22 T HARH S A 7
TR T Pyrimisulfan 55490, DRI FR R R 2 i)
PRIELER, W BB NI, Sl = WA &
Ja KL, XA AR RFRE G, 2RI —
SE IR BIE PR, 3 — 000 A0 M i YR T e 32
BATVRIL T — K BAIR = B R 5 1 1 A a5 i &
Yy, RSCCAMRREEIE NS, R T gtk TAE
().

0. (0]
1
~
e
(0]
L
N ~
X ‘ 7R 0]

2-WEWE e -N-J5 N

i N

FQCH/S\NH OH
N O

o<

Iz

X
2- W GE P B - N -7 R

Pyrimisulfan

S R
2- 5 WL R E AL S 1)

B g R JtEimi

Figure 1 Lead structure and its structural optimization
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5 v [0 ) ik o A JER g 0 2 IV PP SR SOF 3% TR 7 5 i (&
D). REFFILITER 36 MLEY, WEMAENE 'H
NMR. "“CNMR. HRMS &AL, JFHEAT T 5 P AR
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Scheme 1 Synthetic route of 2-benzoyl pyrimidine derivatives
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Table 1 Compound list of 2-benzoyl pyrimidine derivatives
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Compd. R' Compd. R!
4AHa Ph 4AFb 4-Cl-C¢Hy
4AHDb 2-Me-C6H4 4AFc 2-C l-C6H4
4AHc 3 -Me-C6H4 4AFd 2-Me-C6H4
4AHd 4-Me-C6H4 4AFe 3 -Me-C6H4
4AHe 2-C l-C6H4 4AFf 2,3-C12-C6H3
4AHf 3-C1-C6H4 4AFg 2,5-C12-C6H3
4AHg 4-C l-C6H4 4AFh 2,6-C12-C6H3
4AHh 4-MeO-CgHy 4AFi 2-Thienyl
4AHi  2-CFy-CgH, 4AFj  2-Furyl
. 5-Chloro-1,3-trimethyl-
4AHj 3.CF;-C.H, 4AFKk | Hopyrazole-4
2,2-Dichloro-1-
4AHKk CyCtheXyl 4AFI methylcyclopropanyl
2,2,3,3-Pentamethyl-
4AHL 23-CL-CHy | 4AFm g0 o)
4AHm 2,6-C12-C6H3 4BHa 2-Me-C6H4
4AHn 2,5-C12-C6H3 4CHa 2-Me-C6H4
4AHo 3-Me-thienyl-2 | 4CFa 2,3-Cl,-C4H;
4AHp 4-CF30-C6H4 4CFb 2,6-C12-C6H3
4AHq 4-MeOOC-C6H4 5AHa 2,6-C12-C6H3
4AFa 3-C1-C6H4 5AHb 2,3-C12-C6H3
http://sioc-journal.cn/ 1261
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1.2 2-FEHRHMEWER U ESVELRURERNREE
T E
1.2.1 ZAFREEWNE Tk

PN AR U B FH T B 2 18 R 4 BB SRR (6] 7 V5 S
B, T B G A R R 2 (S IR A A | ). IR B Rk R
P ity FH N, IN- P s R e s AR S ) o 2% 7L, A 1%
T-80 7KV VU B BSUAF o B A FE i ik, 7E A AR
ISR, B Al D A 5 N B 2R I OB A K
TER PSRRI, W7 R W H T
HES M (CBIHIARZ5EYE TR SOP) |, LURIEfE it
FBT VAR BUR B BCson ECoo {8 AR5 980 . W0 A&
i =N B RS TR E TR IR R E R 200 mg/L, i
HEAERR A KR BNAR R« B NK B . KAG
SURIR. 75 TS A A 6] A TR REAR IR B 250K T
90% FRIAk & Wk N 012 R BEAR R4 T 00, 1% TR B
100, 50, 25 mg/L. & RLEH, EWIERARKRE
25 mg/L X FEAN T REAR I BT 30K T 90%E N . &
IR I8 IR BEARYE AL AP SE PR B L B 5~T7 MNRERE,
VBT A B AR S BT AR PR 7 28R
122 R'BUXEKILBE R ZEEHEN L

BT RY BRI AT BV B bRk, B o i e s e
PRI R (A 2R B EE, 5 R BURIE AT 45/ 04k, R!
EARHE LIRSy 32, 2RI S G4 B AR Bl 22 Y
B, K&, =R, BRIRERES. R BURERE]
BT R ERACHEE SR N- P £ R 2 70 B B/ R

BPEF T NAF RN AT G4 4,6- — F 4 -2-
AL A 2-F0K LG ORI, & R— & 511 R
HBACH b &9, tha Y WK 1 4 4AHa~4AHq.

e 7 12X 06 25 SR 3R W 1 2 A B Rt S JTCRG 5905 A B
JREE B AR IFBI A RCR, B 38 IR 290 A1 7K R4
% 52 4AHb. 4AHf~4AHh. 4AHK. 4AHm. 4AHn
I 7 MEEYHEART 3T E 0 TR G, 4AHa.
4AHb. 4AHe—~4AHg. 4AHK~4AHn. 4AHp 3t 10 />
A HE NI 3T R BT A6 (R 2).

F 2 RUBURIL A E P A B R O S 5
Table 2 Genaral fungicidal screening of compounds substituted
with R' group

5 %0/ % B 350/ %

ey EINFE ERA | EY EAE EALA

IR LR BN K
4AHa 67 100 4AHj 11 11
4AHD 100 100 4AHK 100 100
4AHc 0 83 4AHI 22 100
4AHd 0 36 4AHM 100 100
4AHe 67 100 4AHn 100 100
4AHf 100 100 4AHo 56 56
4AHg 100 100 4AHp 22 100
4AHA 100 66 4AHq 0 39
4AHr 0 0 W T 1 100 100

TEXITRIE T 4AHL AT AAHN X 8% K ¥ I
U, HENETE. 4AHm T HA 5 Mg A KA — e
WS IR (R 3). EHRIRSE R, 4AHI XK

K3 ALEWE X BETURE B2 A0S R 4 775 S 06

Table 3 Interior primary screening of fungicidal activity against cucumber downy mildew and cucumber powdery mildew

, _ i 50/ % , _ B3 350/ %
&Y WE (mgeL™! o WwEY WS (mgeL ! "
AU REmel ) e e UL e = el D SsimEmm ALahm

100 — 100 100 100 78

4AHa 50 — 87 4AHK 50 76 0
25 — 68 25 55 0

100 100 100 100 0 59

4AHb 50 92 61 4AHK 50 0 37
25 13 39 25 0 22

100 — 100 100 — 100

4AHe 50 — 82 4AHI 50 — 100
25 — 65 25 — 100

100 100 59 100 19 100

4AHF 50 97 22 4AHmM 50 7 100
25 72 0 25 0 100

100 94 94 100 15 100

4AHg 50 79 11 4AHnN 50 0 100
25 55 0 25 0 98

100 100 100 100 — 100

6% A T 50 100 100 ENS 50 — 100
25 100 100 25 — 100
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EI 8395 ] ECso A1 ECoo {E. 73 71124 0.95 $119.48 mg/L, 4AHn
X E R AR ECso A1 ECop fH 254 0.08 A1 14.14
mg/L, 52K E AR R iR HEAKCE. MRAE R UK H AR
B EERE Je = R BTG PR S5 J T DA H, R BURIEXE
PRSI, SRR BRI T A bk
FoSm b TR, =TI BRIRER AL S
123 EFEXBAREAKAAETARFH EEMNZ

TEARAG H TR X RIS R, FRATT5 R 3] k)
KA SRR, BT 3 AR 6 A i REAR AL & it
ITg Ak, 3 A s F BARTRATT G i T 9 S
G, G AR 3 A7 o 2= BRI PP AR E . 6 A7 < 2 HL
RALEWE NG IR 2,6- KB &, R BURIE
35 B 4 3 LA 1) 17 2 B PR ik A ) 2R e A D B
B FAMBYE S HE B R ey
MR SRR E:, ARG LK 1+ 4AFa~
4AFm. Wil a LR 6- AL S VIR 3R 2ok
o HLA R UFBIA R, R SN &0 . 38K
RUKFRSRIR Rk, 4AFd. 4AFi~4AFk It 4 MEEY)
HENXT B8 IR BT 97 5

HITHRIE T 4AFd 7 25 mg/L W E T AR A KR
ISR IRTE 100% R B TE, EANE IR 4). "l
S5 RK W] 4AFd X5 ER ) ECso Al ECo 1H. 231 9
2.26 Al 8.35 mg/L, KM ERSARER 5). RIHUR
FEARANSE IR BIIRIE 6 A 5] NGS5 X 275 B v 14 5 i A
B, RVBURIEGIN IR . ey . IEmde S 34 P 4
SRR IV M B R .

R4 GV ENREEERIIR R 45 R

Table 4 Primary screening result of interior fungicidal activity

ey i&}ﬁ/ﬁ B %0/ % e %UE{ B 350/ %
(mg-L ") #K (IR (mgL ") #NEAM
100 100 100 100
4AFd 50 100 4AFj 50 78
25 100 25 44
100 100 100 0
4AFi 50 100 4AFk 50 0
25 79 25 0
100 100 100 100
W T 1 50 100 KU 50 100
25 100 25 100

RS ALY IR AR E I

Table 5 Secondary screening of interior fungicidal activity
against cucumber powdery mildew

EC50/ EC90/ %j} IE] uﬂ

e G R e KRERERE
4AHI 095 948 7 :152(;2? 09726  0.1769
4AHn 008 1414 7 :05 5%;26 t 09967 0.0455
4AFd 226 835 7 :fzigiﬁ 0.9994  0.0536
R 014 2.13 y:fdzig?r 09715  0.1519

124 “BwHRBAL R, R RALRE RFHE SN

=

L

mEnE AR AL, BRHE T R ININEUR I
TR, AT S AL IR A, TRER 4,6 KX
AHE, AYIILE 1 th 4BHa. [RIN IE 1E K e E R
Fgg RO BURIE NG MR, OBt R IREL T IRk H A
TETEAEYILEE, IR LRIART 6-F BRI N,
&N 1§ 4CHa. 4CFa & 4CFb. iR 45 5
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KW, BURMENERS L RBUREE TSI 5 ALH N F AL 2
FE e S T B AR 2 A A S 1 A% TR T M DROR AR
12,5 #HABMELA T NEAE EMNE

i B 3 5 AL LAk, FRATTRE B ik 2 34 5 e 2 IE
B 4AHm A1 4AHI 1E AR, @I A 5
SR EIME S SAHa Al SAHD. = N R B I TR0 45
REW, Hipek: — BRI AR, RS
FEATTEIR, T HE R IR R e U B S AR ARy S 4 A T 2

2 #ig

oA L R R R A RN EA A E
FR AL 2-ME e S - N- 5 BRI R B WA AR A 3
e FHEY. LR FHE Y B 28 0 280,
X B 0 0 R B TR 2500 R L — 8 R A
AL EZE T WA E K, FE0 3T T R E
TEPERRIE. 0 SUE WA FRRALEEAT T LR LA
FHEERIPACTAE: (DEgas R BURE; )22 A 2K 2R
HUARES; (3)75 emame PN [A) AR R R iR Ve PRS2 ) (4)
5% v [ R Fi 35 R TR Ry 20 2 WP PR RS0 % R T PR B, 3
AR 36 MEAY. ARYEAE T SE BEHEWT, R EUREELL 2
A7 4 28 BUE I BRI B PRV P e 4 (A1 2R ER 6 ir
IR T, WETEAZ R, He i B BRTE A et
—IBIGIE; WEREIA 4,6 o FAE SE RGP AT, 5 1 F
EAR TS T RO AR B BE Bl i Ji R e ik J v MV 2.

3 IS
31 E5EHA

Agilent 400-MR DD2 G LR IL X« Agilent 6120
Quadrupole LC-MS £ %t Shimadzu LCMS-2010EV Ji i
1%~ Shimadzu LC-20AD & 20 AH 4 3% 4% . Diamonsil C18
FE. WPSHZ-500 4= H 2h Wi 55 35 (Fg 5L AR ML AL 5 A).
HPLC RH 2N Wl IKEEERI N a4l T H Tedia
N KON R E K. HARR A B AT b
Al 7).
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3.2 ZLWAHE
32.1 febdh 48R A RT E

L& 4AH B FER SRS T, 7E 100 mL =
CB RN 2-F4 2B (1H) (1.48 g, 11 mmol)5 30
mL /K DMF, 0 CF, 4\ NaH (880 mg, 22
mmol, 60%), 58/ HFE 30 min, I 4,6- - F4HE-2-
FHAA LM% 2 (2a) (2.18 g, 10 mmol), TFE iR M 24 h.
TEVKIB T, FRBOEHZAZRH I 15 mL XK, KRR
PR Z. wnsE e fE, kS EIR R MR, KSR EIA
100 mL vK/KH, BRE. b8, JEUIEKE. TR, H
LR TR /A T Tk B 2 15 B (4,6- — A Jk -2-mE g
FHQ-FARF)HEI(BAH) 2.14 g, IR 82%.

B (1 mmol)iE T 20 mL DMF, B&IRZE 0 C, N
ABUTEEH (1.1 mmol), #FE 30 min J5, TAKEDY
3AH (1.1 mmol), THEZE 40 CxM 8 h. JRMEIA
100 mL A1 7K, 4R LBR(30 mL X 3)ZH, A HUMH
SR T ETE, HREHEENT MR )
VR MER) =1 : 517 B ERLEY 4AH, YU 40%~
80%.

N-[2-(4,6- — FF 4 JH e g -2 - i 0 ) 2 4 R - V-
FOK k% (4AHa): m.p. 95~97 ‘C; HPLC: 98.3%; 'H
NMR (DMSO-d;, 300 MHz) 0: 7.76~7.64 (m, 2H, Ph-H),
7.51~7.30 (m, 6H, Ph-H), 7.30~7.22 (m, 1H, Ph-H), 6.39
(s, 1H, Py-H), 3.79 (s, 6H, OCH3), 3.10 (s, 3H, NCH;); "°C
NMR (CDClL;, 101 MHz) &: 190.69, 171.96, 171.46,
162.05, 156.37, 134.00, 132.64, 131.37, 131.21, 128.00,
127.96, 125.05, 123.19, 112.47, 91.13, 5431, 35.50.
HRMS caled for C,H;oN;NaOs [M+Na]® 416.1217,
found 416.1224.

N-[2-(4,6- — FF 4 2 g i -2 R g 38 ) 2R 4R 2 1- IV, 2-
. H 3 %% B % (4AHDb): m.p. 107 ~108 C; HPLC:
99.0%; 'H NMR (CDCl;, 300 MHz) 6: 7.67 (dd, J=7.8,
1.7 Hz, 1H, Ph-H), 7.57~7.45 (m, 1H, Ph-H), 7.21~7.09
(m, 3H, Ph-H), 7.09~6.96 (m, 3H, Ph-H), 6.11 (s, 1H,
Py-H), 3.83 (s, 6H, OCH;), 3.24 (s, 3H, NCH;), 2.16 (s,
3H, Ph-CH;); "C NMR (CDCl;, 101 MHz) J: 190.84,
172.35, 171.42, 161.75, 156.26, 134.86, 133.82, 133.57,
131.14, 130.16, 129.51, 125.91, 125.78, 125.15, 123.13,
11231, 91.37, 54.30, 34.73, 19.07. HRMS calcd for
C2HyN;05 [M+Na]" 430.1373, found 430.1377.

N-[2-(4,6- — FF 4 5 1 g 356 -2 P 256 ) 2R 4 2 1-V, 3-
PP R I 2 (4AHc): m.p. 115~116 C; HPLC:
98.7%; '"H NMR (CDCl;, 400 MHz) 6: 7.76 (dd, J=7.6,
1.5 Hz, 1H, Ph-H), 7.57~7.51 (m, 1H, Ph-H), 7.34 (s, 1H,
Ph-H), 7.25 (d, J=7.5 Hz, 1H, Ph-H), 7.21~7.09 (m, 4H,

1264 http://sioc-journal.cn/
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Ph-H), 6.08 (s, 1H, Py-H), 3.84 (s, 6H, OCH;), 3.23 (s, 3H,
NCH;), 2.28 (s, 3H, Ph-CH3); *C NMR (CDCl;, 101
MHz) J: 190.69, 172.20, 171.47, 162.06, 156.53, 137.80,
133.97, 132.65, 131.96, 131.33, 128.69, 127.78, 125.68,
124.90, 123.08, 112.43, 91.14, 54.29, 35.66, 21.16. HRMS
caled for CpH,N305 [M + HJ ' 408.1554, found
408.1569.

N-[2-(4,6- — FF 4 56 1 g 3 -2 FY g 256 ) R 4 2 ]-V,4-
PP 3 R R 2 (4AHd): mup. 186~ 187 ‘C; HPLC:
89.7%; 'H NMR (DMSO-ds, 400 MHz) §: 7.74 (dd, J=
7.6, 1.5 Hz, 1H, Ph-H), 7.72~7.67 (m, 1H, Ph-H), 7.38~
7.30 (m, 3H, Ph-H), 7.29~7.23 (m, 1H, Ph-H), 7.15 (d,
J=8.0 Hz, 2H, Ph-H), 6.37 (s, 1H, Py-H), 3.79 (s, 6H,
OCHj), 3.08 (s, 3H, NCH;), 2.29 (s, 3H, Ph-CH;); "°C
NMR (CDCl;, 101 MHz) §: 190.80, 172.07, 171.45,
162.11, 156.44, 141.68, 134.01, 131.30, 129.67, 128.58,
128.19, 125.71, 123.11, 112.46, 91.10, 54.27, 35.51, 21.39.
HRMS caled for C,H,N3NaOs [M+Na] " 430.1373,
found 430.1355.

2- 5 -N-[2-(4,6- — FF 5 J5 o g ik -2 F B 66 ) 2R 4R
FE1-N- B 3L 2 F B i (4AHe): m.p. 98~99 C; HPLC:
98.0%; 'H NMR (CDCls, 300 MHz) 6: 7.72~7.62 (m, 1H,
Ph-H), 7.58~7.46 (m, 1H, Ph-H), 7.26~7.07 (m, 6H,
Ph-H), 6.13 (s, 1H, Py-H), 3.85 (s, 6H, OCH3), 3.25 (s, 3H,
NCHj;); *C NMR (CDCl;, 101 MHz) d: 190.90, 171.47,
169.53, 161.66, 156.02, 133.88, 133.64, 131.11, 130.66,
130.60, 129.46, 127.22, 126.38, 126.09, 123.40, 112.51,
91.44, 54.30, 34.68. HRMS calcd for C,H;sCIN;NaOs
[M+Na]™ 450.0827, found 450.0811.

3- 5 -N-[2-(4,6- — FF 5 JE o g ik -2~ F B 66 ) 2R 4R
FE-N- H 3 % B R % (4AHS): m.p. 93~95 ‘C; HPLC:
97.2%; "H NMR (DMSO-ds, 300 MHz) 6: 7.75~7.65 (m,
2H, Ph-H), 7.55~7.49 (m, 1H, Ph-H), 7.47 (d, J=1.0 Hz,
1H, Ph-H), 7.44~7.35 (m, 3H, Ph-H), 7.30~7.23 (m, 1H,
Ph-H), 6.39 (s, 1H, Py-H), 3.80 (s, 6H, OCH3), 3.12 (s, 3H,
NCH;); *C NMR (CDCls, 101 MHz) J: 190.48, 171.40,
170.45, 161.87, 156.10, 134.38, 134.13, 133.98, 131.54,
131.25, 129.27, 128.29, 125.91, 125.77, 123.35, 112.27,
91.28, 54.52, 35.44. HRMS calcd for C, H;sCIN;NaOs
[M+Na]" 450.0827, found 450.0820.

4- 0 -N-[2-(4,6- — H 4 ik v g 5k -2- HH G Ok ) 2R 4R
FE]-N-H 2K % (4AHg): m.p. 123~124 C; HPLC:
98.7%; '"H NMR (DMSO-d;, 300 MHz) 0: 7.76~7.66 (m,
2H, Ph-H), 7.44~7.37 (m, 5H, Ph-H), 7.31~7.23 (m, 1H,
Ph-H), 6.37 (s, 1H, Py-H), 3.79 (s, 6H, OCH;), 3.11 (s, 3H,

Chin. J. Org. Chem. 2015, 35, 1260~ 1269
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NCH;); *C NMR (CDCl;, 101 MHz) d: 190.52, 171.41,
170.82, 161.94, 156.11, 137.48, 134.02, 131.58, 130.91,
129.60, 128.28, 125.73, 123.33, 112.24, 91.12, 54.44,
35.33. HRMS caled for C,H;sCINsNaOs [M + Na] *
450.0827, found 450.0828

N-[2-(4,6- . FF 4 B 1o e 5 -2 - R g ) 2 4 Bk ]-4- F
SR K -N- R R HT I i (4AHN): mop. 103 ~105 C;
HPLC: 98.4%; 'H NMR (DMSO-d,, 300 MHz) J: 7.81~
7.64 (m, 2H, Ph-H), 7.43 (d, J=8.8 Hz, 2H, Ph-H), 7.37
(d, J=8.3 Hz, 1H, Ph-H), 7.33~7.21 (m, 1H, Ph-H), 6.89
(d, J=8.9 Hz, 2H, Ph-H), 6.37 (s, 1H, Py-H), 3.78 (s, 6H,
Py-OCHj), 3.76 (s, 3H, PhOCHj), 3.06 (s, 3H, NCH3); "°C
NMR (CDCl;, 101 MHz) &: 190.78, 171.61, 171.47,
162.15, 161.99, 156.49, 134.09, 131.36, 130.44, 125.67,
124.56, 123.10, 113.26, 112.50, 91.04, 55.20, 54.29, 35.62.
HRMS caled for C,H, N;NaOs [M+Na]™ 446.1323,
found 446.1332.

N-[2-(4,6- — FF 480 3o mas g I -2 - P g ) 2 B 2L )- V- R
FE-2- = 5 B L K Bk I (4AHE): mp. 107 ~109 C;
HPLC: 99.4%; 'H NMR (DMSO-d,, 300 MHz) J: 7.79~
7.33 (m, 7H, Ph-H), 7.29~7.20 (m, 1H, Ph-H), 6.38 (s,
1H, Py-H), 3.77 (s, 6H, OCHj3), 3.09 (s, 3H, NCH3); °C
NMR (CDCl;, 101 MHz) d: 190.94, 171.42, 171.00,
161.43, 155.68, 133.53, 132.63, 131.23, 129.64, 126.99 (q,
J=64.4, 32.2 Hz), 126.35 (q, J=4.5 Hz), 126.12, 126.17,
126.16, 123.39, 123.29 (q, J=273.8 Hz), 112.15, 91.38,
54.22, 34.68. HRMS calcd for Cp,H,sF;N;NaOs [M+Na] "
484.1091, found 484.1096.

N-[2-(4,6- - FF 48 it g e S -2 P 328 ) 4 4 2 ]- V-
He-3- = L 2K R BEAZ (4AH): m.p. 96~98 °C; HPLC:
95.9%; '"H NMR (DMSO-ds, 300 MHz) J: 7.83 (d, J=7.8
Hz, 1H, Ph-H), 7.76 (s, 1H, Ph-H), 7.74~7.66 (m, 3H,
Ph-H), 7.63~7.55 (m, 1H, Ph-H) 7.49~7.43 (m, 1H,
Ph-H), 7.31~7.24 (m, 1H, Ph-H), 6.38 (s, 1H, Py-H), 3.78
(s, 6H, OCH3), 3.15 (s, 3H, NCH3); *C NMR (CDCl;, 101
MHz) d: 190.31, 171.49, 170.45, 161.79, 156.03, 133.97,
133.46, 131.70, 131.01 (q, J=1.1 Hz), 130.66 (q, J=32.9
Hz), 128.52, 127.81 (q, J=3.6 Hz), 125.71, 125.31 (q, J=
3.9 Hz), 123.48 (q, J=272.5 Hz), 123.39, 112.12, 91.22,
54.29, 35.34. HRMS calcd for C,,H;3F3N;3;NaOs [M—|—Na]+
484.1091, found 484.1107.

N-[2-(4,6- — FF 480 35 s g I -2 P g ) 2 B 2 )- V- R
FIR O HE LI (4AHK): m.p. 96~97 °C; HPLC: 98.5%;
'H NMR (DMSO-ds, 300 MHz) 6: 7.79 (dd, J=7.6, 1.7
Hz, 1H, Ph-H), 7.74~7.63 (m, 1H, Ph-H), 7.34~7.25 (m,
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1H, Ph-H), 7.21 (d, J=8.2 Hz, 1H, Ph-H), 6.46 (s, 1H,
Py-H), 3.86 (s, 6H, OCH3), 2.96 (s, 3H, NCH3), 2.33~
2.19 (m, 1H, cyclo-C¢Hy-1-H), 1.67 ~ 1.43 (m, 5H,
cyclo-CgHyy), 1.29~0.96 (m, 5H, cyclo-C¢H;); *C NMR
(CDCl;, 101 MHz) &: 190.78, 179.18, 171.58, 162.30,
156.91, 134.17, 131.45, 125.51, 123.17, 112.06, 91.14,
54.35, 40.20, 34.18, 28.54, 25.56, 25.30. HRMS calcd for
C,1HasN;0s [M+Na]" 422.1686, found 422.1716.

2,3- 5 -N-[2-(4,6- — F A8 Jk ma g -2 - G 3 ) 2 4
FE1-N-H 2K % (4AHD): oil; HPLC: 99.5%; '"H NMR
(DMSO-ds, 300 MHz) 0: 7.75~7.56 (m, 3H, Ph-H), 7.44
(d, J=8.2 Hz, 1H, Ph-H), 7.38~7.16 (m, 3H, Ph-H), 6.40
(s, 1H, Py-H), 3.81 (s, 6H, OCH;), 3.49~3.21 (m, 3H,
NCH;); *C NMR (CDCls, 101 MHz) d: 190.77, 171.44,
168.82, 161.58, 155.79, 135.96, 133.70, 133.36, 131.31,
131.24, 129.09, 127.29, 126.17, 125.09, 123.62, 112.46,
91.52, 54.37, 34.33. HRMS calcd for C,H;,Cl,N;NaOs
[M+Na]" 484.0437, found 484.0449.

2,6- 5 -N-[2-(4,6- — H 48 JH s g -2 P R ) R 4
HE)-N-FH L 2K R 2 (4AHm): m.p. 123~125 °C; HPLC:
98.1%; 'H NMR (DMSO, 300 MHz) §: 7.71~7.53 (m,
2H, Ph-H), 7.41~7.29 (m, 4H, Ph-H), 7.24 (td, J=7.5 Hz,
1H, Ph-H), 6.43 (s, 1H, Py-H), 3.80 (s, 6H, OCHj3), 3.23 (s,
3H, NCH;); “C NMR (CDCl;, 101 MHz) ¢: 191.20,
171.46, 167.43, 161.28, 155.57, 133.57, 133.46, 131.46,
130.91, 130.64, 127.57, 126.53, 123.68, 113.22, 91.44,
54.35, 34.46. HRMS caled for C,H;,CL,N;NaOs [M+
Na]" 484.0437, found 484.0444.

2,5- 5 -N-[2-(4,6- — H 48 s g -2 R ) R AR
HE)-N-FH L 2K k4 (4AHN): m.p. 126~128 ‘C; HPLC:
99.7%; 'H NMR (CDCls, 400 MHz) §: 7.67 (d, J=7.6 Hz,
1H, Ph-H), 7.59~7.49 (m, 1H, Ph-H), 7.24~7.05 (m, 5H,
Ph-H), 6.13 (s, 1H, Py-H), 3.86 (s, 6H, OCH3), 3.27 (s, 3H,
NCH;); *C NMR (CDCls, 101 MHz) d: 190.93, 171.44,
168.10, 161.39, 155.66, 135.28, 133.58, 132.44, 131.19,
130.71, 130.64, 128.97, 127.13, 126.30, 123.63, 112.34,
91.62, 54.36, 34.49. HRMS calcd for C,H;,Cl,N;NaOs
[M+Na]" 484.0437, found 484.0434.

N-[2-(4,6- — H 4 J g 5 -2 Y g ) 2R 4 2 1-V, 3-
TP ENy -2 B i (4AHo): m.p. 119~121 °C; HPLC:
98.6%; 'H NMR (CDCls, 400 MHz) J: 7.81 (dd, J=17.6,
1.7 Hz, 1H, Ph-H), 7.54~7.47 (m, 1H, Ph-H), 7.25~7.13
(m, 3H, Ar-H), 6.80 (d, J=5.0 Hz, 1H, Thiophene-H),
6.08 (s, 1H, Py-H), 3.86 (d, J=2.0 Hz, 6H, OCHj3), 3.16
(d, J=2.0 Hz, 3H, NCHs;), 2.48 (s, 3H, Thiophene-CH3);
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BC NMR (CDCl;, 101 MHz) 6: 190.91, 171.53, 166.02,
162.12, 156.20, 147.32, 133.98, 131.24, 130.66, 129.76,
126.10, 123.94, 123.49, 112.80, 91.18, 54.35, 34.93, 16.87.
HRMS caled for C,yH;oN;OsNaS [M—i—Na]+ 436.0938,
found 436.0940.

N-[2-(4,6- — FF 420 35 s g I -2 P g ) 2 B 2 )- V- R
Fe-4- =T AT LI (4AHp): oil; HPLC: 93.6%; 'H
NMR (DMSO-d, 300 MHz) d: 7.76~7.66 (m, 2H, Ph-H),
7.60~7.54 (m, 2H, Ph-H), 7.42 (d, J=7.9 Hz, 1H, Ph-H),
7.36 (dd, J=8.9, 0.9 Hz, 2H, Ph-H), 7.28 (td, J=7.5, 0.9
Hz, 1H, Ph-H), 6.38 (s, 1H, Py-H), 3.79 (s, 6H, OCH;),
3.12 (s, 3H, NCH;); “C NMR (CDCl;, 101 MHz) o:
190.47, 171.52, 170.36, 161.89, 156.10, 151.17 (q, J=1.7
Hz), 134.01, 131.63, 130.84, 130.23, 125.81, 123.41,
120.20 (q, J=258.5 Hz), 119.90 (d, J=0.6 Hz), 112.35,
91.16, 54.31, 35.37. HRMS calcd for C,,H;sF3N;3;NaOq
[M+Na]" 500.1040, found 500.1034.

4-{[2-(4,6- — 4, I 1 e I -2 R G 326 ) 2 S AL ) (R
FE) g 3 FE G 3 L K R H B (4AHq): mup. 126~128 C;
HPLC: 97.8%; 'H NMR (DMSO-d,, 300 MHz) J: 7.93~
7.84 (m, 2H, Ph-H), 7.72~7.64 (m, 2H, Ph-H), 7.53~7.47
(m, 2H, Ph-H), 7.43~7.37 (m, 1H, Ph-H), 7.26 (t, J=7.5
Hz, 1H, Ph-H), 6.36 (s, 1H, Py-H), 3.85 (s, 3H, COOCH,),
3.77 (s, 6H, OCHs), 3.16 (s, 3H, NCHj3); *C NMR (CDCl;,
101 MHz) 6: 190.49, 171.72, 171.10, 166.06, 161.82,
156.03, 136.84, 133.90, 132.22, 131.50, 129.15, 127.78,
125.77, 123.32, 112.17, 91.27, 54.31, 52.23, 35.26. HRMS
calcd for C,3H,;CIN;NaO, [M—|—Na]+ 474.1272, found
474.1267.

3- 5 -N-[2-(4,6- — F S B e g ik -2- P g 66 )-3- g0 R
S HE -N- B OEE R T B (4AFa): mp. 112~ 114 C;
HPLC: 89.1%; 'H NMR (DMSO-ds, 300 MHz) &: 7.59
(dd, J=15.0, 8.4 Hz, 1H, Ph-H), 7.49~7.41 (m, 2H,
Ph-H), 7.38~7.27 (m, 2H, Ph-H), 7.22 (d, J=8.5 Hz, 1H,
Ph-H), 7.08 (t, J=8.7 Hz, 1H, Ph-H), 6.46 (s, 1H, Py-H),
3.78 (s, 6H, OCHs), 3.19 (s, 3H, NCHj3); *C NMR (CDCl;,
101 MHz) 6: 187.69, 171.65, 170.39, 160.58 (d, J=250.6
Hz), 158.89, 155.97 (d, J=6.9 Hz), 134.32, 134.02, 132.02
(d, J=10.0 Hz), 131.17, 129.15, 128.26, 126.01, 116.41
(d, J=21.7 Hz), 110.48 (d, J=21.8 Hz), 107.83 (d, J=3.0
Hz), 92.83, 54.28, 36.06. HRMS calcd for C, H,;CIF-
N;NaOs [M+Na]* 468.0733, found 468.0734.

4- G -N-[2-(4,6- — FV 4 5 g ke -2 H g 2 )-3- gL
S 36 ]-N- FOJE K FR B B (4AFD): mp. 116 ~118 C;
HPLC: 96.3%; 'H NMR (DMSO-ds, 300 MHz) ¢: 7.66~
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7.56 (m, 1H, Ph-H), 7.45~7.33 (m, 4H, Ph-H), 7.23 (d,
J=8.5 Hz, 1H, Ph-H), 7.10 (t, J=8.8 Hz, 1H, Ph-H), 6.48
(s, 1H, Py-H), 3.80 (s, 6H, OCH3), 3.21 (s, 3H, NCH;); "*C
NMR (CDCl;, 100 MHz) §: 187.75, 171.67, 170.77,
160.60 (d, J=250.8 Hz), 158.96, 155.97 (d, J=7.0 Hz),
137.43, 132.05 (d, J=10.0 Hz), 130.86, 129.67, 128.18,
116.37 (d, J=21.6 Hz), 110.48 (d, J=21.8 Hz), 107.64 (d,
J=3.1 Hz), 92.72, 54.29, 35.92. HRMS calcd for C,H,;-
CIFN;NaO; [M+Na]" 468.0733, found 468.0755.

2- G -N-[2-(4,6- — F A ks g k-2 FR gk 6k )-3- oK
AL -N-F K k2 (4AFc): m.p. 99~101 °‘C; HPLC:
99.2%; '"H NMR (DMSO-d,, 300 MHz) 6: 7.56 (dd, J=
15.0, 8.4 Hz, 1H, Ph-H), 7.39~7.13 (m, 5H, Ph-H), 7.06
(t, J=8.8 Hz, 1H, Ph-H), 6.48 (s, 1H, Py-H), 3.75 (s, 6H,
OCHj3), 3.20 (s, 3H, NCH;); °C NMR (CDCl;, 101 MHz)
5 187.78, 171.57, 169.76, 160.30 (d, J=250.6 Hz),
158.81, 155.86 (d, J=6.6 Hz), 133.78, 131.73 (d, J=9.9
Hz), 130.60, 129.24, 127.44, 126.17, 116.43 (d, J=21.2
Hz), 110.44 (d, J=21.7 Hz), 107.63, 92.86, 54.24, 35.21.
HRMS calcd for C,H7CIFN;NaOs [M—|—Na]+ 468.0733,
found 468.0755.

N-[2-(4,6- — FF 4 25 1 g k-2 P 25 )-3- 60 K A
F£1-N,2- — 5L 2K O % (4AFd): map. 120~122 °C;
HPLC: 96.4%; "H NMR (DMSO-dj, 300 MHz) d: 7.56 (td,
J=8.5, 6.5 Hz, 1H, Ph-H), 7.20~6.88 (m, 6H, Ph-H), 6.48
(s, 1H, Py-H), 3.76 (s, 6H, OCH;), 3.18 (s, 3H, NCH,),
2.04 (s, 3H, Ph-CH;); "C NMR (CDCls;, 101 MHz) J:
187.93, 172.54, 171.52, 160.35 (d, J=250.4 Hz), 158.69,
156.10 (d, J=7.0 Hz), 134.79, 133.78, 131.69 (d, J=9.9
Hz), 129.85, 129.44, 125.83, 124.94, 116.25 (d, J=21.7
Hz), 110.18 (d, J=21.7 Hz), 107.46, 92.90, 54.23, 35.27,
19.05. HRMS caled for C,H,)FN3NaOs [M + Na]
448.1279, found 448.1291.

N-[2-(4,6- — PP 4 25 1 g k-2 P 25 )-3- 60 K A
FE1-N,3- — F L IE F L i (4AFe): oil; HPLC: 89.6%; 'H
NMR (DMSO-d, 400 MHz) d: 7.65~7.55 (m, 1H, Ph-H),
7.27~7.14 (m, 5H, Ph-H), 7.08 (t, J=8.8 Hz, 1H, Ph-H),
6.47 (d, J=0.5 Hz, 1H, Py-H), 3.80 (s, 6H, OCH3), 3.18 (s,
3H, NCH3), 2.23 (s, 3H, Ph-CH3); *C NMR (CDCl;, 101
MHz) d: 187.82, 171.98, 171.44, 160.08 (d, J=247.5 Hz),
159.17, 156.48 (d, J=6.8 Hz), 137.93, 133.40 (d, J=10.2
Hz), 133.14, 132.19, 128.52, 128.31, 124.98, 115.74 (d,
J=212 Hz), 110.52 (d, J=21.4 Hz), 109.11 (d, J=2.7
Hz), 92.50, 54.83, 37.40, 21.10. HRMS calcd for
C2Hy0FN3NaOs [M+Na]" 448.1279, found 448.1292.
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2,3- 5 -N-[2-(4,6- — F AR R ma i -2 gk 356 )-3- 3
2 B -N- H 3 K G i (4AF): mup. 104~106 C;
HPLC: 84.6%; 'H NMR (DMSO-d,, 300 MHz) J: 7.65~
7.42 (m, 2H, Ph-H), 7.34~7.15 (m, 3H, Ph-H), 7.08 (t,
J=8.6 Hz, 1H, Ph-H), 6.47 (s, 1H, Py-H), 3.76 (s, 6H,
OCHj), 3.29 (s, 3H, NCH3); *C NMR (CDCls, 101 MHz)
5: 187.59, 171.53, 169.06, 160.34 (d, J=250.8 Hz),
158.62, 155.67 (d, J=6.6 Hz), 135.87, 133.20, 131.75 (d,
J=9.9 Hz), 131.17, 129.10, 126.99, 125.33, 116.41 (d, J=
26.5 Hz), 110.57 (d, J=21.7 Hz), 107.37, 93.03, 54.24,
35.05. HRMS caled for C,H;4CL,FN;NaOs [M+Na]"
502.0343, found 502.0353.

2,5- 5 -N-[2-(4,6- — F AR B ma e -2 gk 356 )-3- 3
7% -N- B K H B 1 (4AFg): mup. 118~119 C;
HPLC: 91.6%; 'H NMR (DMSO-d,, 300 MHz) J: 7.67~
7.46 (m, 2H, Ph-H), 7.38~7.20 (m, 3H, Ph-H), 7.09 (t,
J=8.7 Hz, 1H, Ph-H), 6.49 (s, 1H, Py-H), 3.77 (s, 6H,
OCHj3), 3.27 (s, 3H, NCH3); *C NMR (CDCls, 101 MHz)
5. 187.65, 171.56, 168.48, 160.31 (d, J=250.7 Hz),
158.65, 155.58 (d, J=6.3 Hz), 135.18, 132.31, 131.75 (d,
J=9.9 Hz), 130.58, 130.38, 128.95, 127.30, 116.43 (d, J=
22.6 Hz), 110.62 (d, J=21.7 Hz), 107.37, 93.00, 54.25,
35.10. HRMS caled for C,H;¢CLFN;NaOs [M+Na]"®
502.0343, found 502.0350.

2,6- 5 -N-[2-(4,6- — F A8 B ma e -2 gk 356 )-3- 3
2K 41 FE -N- B L 2K % (4AFh): mup. 133~134 C;
HPLC: 97.5%; 'H NMR (DMSO-d,, 300 MHz) J: 7.64~
7.53 (m, 1H, Ph-H), 7.25 (s, 3H, Ph-H), 7.22 (d, J=8.5
Hz, 1H, Ph-H), 7.09 (t, J=8.7 Hz, 1H, Ph-H), 6.48 (s, 1H,
Py-H), 3.75 (s, 6H, OCHj3), 3.34 (s, 3H, NCH3); *C NMR
(CDCls, 101 MHz) §: 187.58, 171.49, 167.73, 160.17 (d,
J=251.0 Hz), 158.79, 155.50 (d, J=6.9 Hz), 133.46,
131.74 (d, J=9.9 Hz), 131.59, 130.55, 127.33, 116.44 (d,
J=21.4 Hz), 110.65 (d, J=21.6 Hz), 107.91 (d, J=3.0
Hz), 92.86, 54.20, 34.98. HRMS calcd for C,H;sCl,F-
N;NaOs [M+Na]* 502.0343, found 502.0351.

N-[2-(4,6- — FHV 480 Jik e g 5k -2- Y Bk % )-3- 9 K
FE]-N- L WE Wy -2- F 9 % (4AFi): m.p. 135~136 C;
HPLC: 98.0%; '"H NMR (DMSO-d;, 300 MHz) §: 7.86 (d,
J=4.0 Hz, 1H, Ar-H), 7.66~7.56 (m, 2H, Ar-H), 7.22~
7.12 (m, 2H, Ar-H), 7.11~7.05 (m, 1H, Ar-H), 6.47 (s,
1H, Py-H), 3.82 (s, 6H, OCHj3), 3.17 (s, 3H, NCH3); °C
NMR (CDCl;, 101 MHz) 6: 187.70, 171.75, 164.37,
160.65 (d, J=250.8 Hz), 159.22, 155.83 (d, J=6.8 Hz),
134.21, 133.41, 132.76, 132.14 (d, J=9.9 Hz), 127.26,

Chin. J. Org. Chem. 2015, 35, 1260~1269

© 2015 Chinese Chemical Society & SIOC, CAS

116.88 (d, J=21.6 Hz), 110.84 (d, J=21.7 Hz), 108.60 (d,
J=13.1 Hz), 92.73, 5437, 35.54. HRMS calcd for
C1oH FN3NaOsS [M+Na]" 440.0687, found 440.0702.
N-[2-(4,6- — PP 4 25 1 g k-2 P 28 )-3- 60 K A
FE1-N- F L IR TR -2- FE I % (4AFj): mup. 112~113 °C;
HPLC: 99.2%; "H NMR (DMSO-d,, 300 MHz) d: 7.87 (s,
1H, Ar-H), 7.65~7.54 (m, 1H, Ar-H), 7.20~7.09 (m, 2H,
Ar-H), 6.96 (d, J=3.5 Hz, 1H, Ar-H), 6.60~6.54 (m, 1H,
Ar-H), 6.48 (s, 1H, Py-H), 3.83 (s, 6H, OCHy), 3.16 (s, 3H,
NCH;); *C NMR (CDCl;, 101 MHz) J: 187.87, 171.78,
160.94, 160.63 (d, J=250.6 Hz), 159.16, 156.11 (d, J=6.8
Hz), 145.92, 144.55, 132.22 (d, J=10.0 Hz), 118.85,
116.51 (d, J=21.5 Hz), 111.77, 110.58 (d, J=21.7 Hz),
108.22 (d, J=3.1 Hz), 92.73, 54.35, 35.44. HRMS calcd
for CoH;¢FN3NaOg [M+H]" 402.1096, found 402.1096.
5- 5 -N-[2-(4,6- — F A Jik e i ik -2- R gk 6k )-3- oK
AR T-N,1,3- = B 1 H- I W -4 G % (4AFK): mup.
116~118 ‘C; HPLC: 94.7%; 'H NMR (DMSO-dq, 300
MHz) 6: 7.59 (dd, J=15.1, 8.3 Hz, 1H, Ph-H), 7.15~7.02
(m, 1H, Ph-H), 6.96 (d, J=8.3Hz, 1H, Ph-H), 6.53 (s, 1H,
Py-H), 3.81 (s, 6H, OCH3;), 3.62 (s, 3H, pyrazole-1-CH3;),
3.22 (s, 3H, O-N-CHj;), 2.03 (s, 3H, pyrazole-3-CHy); Bc
NMR (CDCl;, 101 MHz) §: 187.84, 171.68, 164.77,
160.40 (d, J=250.8 Hz), 159.08, 156.34 (d, J=6.9 Hz),
148.11, 131.77 (d, J=9.9 Hz), 127.48, 116.69 (d, J=21.3
Hz), 110.82, 110.47 (d, J=21.7 Hz), 107.45 (d, J=3.1
Hz), 92.83, 54.30, 35.92, 35.16, 13.08. HRMS calcd for
C,oH,oCIFNsNaOs [M+Na]" 486.0951, found 486.0954.
2,2,3,3- IY 5 -N-[2-(4,6- — HF 48 55 1% gk -2- HH i
F)-3- 9 R AL -V, 1- R R IR T B -1 - R R ik (4AFD):
m.p. 150~151 ‘C; HPLC: 98.4%; 'H NMR (DMSO-d,
300 MHz) &: 7.65 (dd, J=15.1, 8.3 Hz, 1H, Ph-H), 7.27~
7.10 (m, 2H, Ph-H), 6.49 (s, 1H, Py-H), 3.83 (s, 6H,
OCH3), 3.12 (s, 3H, NCH;), 1.92 (d, J=7.8 Hz, 1H,
cyclo-Pr-H), 1.59 (d, J=7.7 Hz, 1H, cyclo-Pr-H), 1.29 (s,
3H, cyclo-Pr-CH;); “C NMR (CDCl; 101 MHz) J:
187.86, 175.89, 171.77, 160.63 (d, J=250.6 Hz), 159.39,
157.43 (d, J=6.8 Hz), 131.82 (d, J=10.1 Hz), 116.04 (d,
J=21.2 Hz), 109.92 (d, J=21.8 Hz), 108.00 (d, J=3.1
Hz), 92.61, 54.32, 34.79, 33.36, 30.19, 23.32, 16.81.
HRMS caled for CjoH;5C1,FN3NaOs [M+Na]" 480.0500,
found 480.0500.
N-[2-(4,6- — FH 5 K s g Bk -2 P I 6% )-3- 960
$£1-N,2,2,3,3- Y FJE 2R TR 5 -1- F It % (4AFm): m.p.
116~117 “C; HPLC: 99.3%; 'H NMR (DMSO-dq, 300
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MHz) d: 7.61 (dd, J=15.0, 8.4 Hz, 1H, Ph-H), 7.15~6.96
(m, 2H, Ph-H), 6.53 (s, 1H, Py-H), 3.85 (s, 6H, OCH,),
2.98 (s, 3H, NCHj;), 1.18 (s, 1H, cyclo-Pr-H), 1.08 (s, 6H,
cyclo-Pr-CHz), 0.93 (s, 6H, cyclo-Pr-CH;); “C NMR
(CDCls, 101 MHz) 6: 187.62, 171.75, 160.82 (d, J=251.4
Hz), 159.14, 155.94 (d, J=7.0 Hz), 132.00 (d, J=10.0
Hz), 116.80 (d, J=21.1 Hz), 110.62 (d, J=21.7 Hz),
107.93, 92.76, 62.07, 54.32, 36.29, 35.80, 31.10, 18.63.
HRMS caled for C,,HoFN3NaOs [M-+Na]' 454.1749,
found 454.1771.

N-[2-(4,6- — F 5 25 -5 H ot ke -0 HHY i 6 ) SR 4
FE1-N,2- — 5L 2K G % (4BHa): mup. 121~123 C;
HPLC: 98.8%; 'H NMR (DMSO-d,, 300 MHz) J: 7.69~
7.56 (m, 2H, Ph-H), 7.35 (d, J=8.1 Hz, 1H, Ph-H), 7.26~
7.01 (m, 5H, Ph-H), 3.78 (s, 6H, OCH,), 3.11 (s, 3H,
NCH3), 2.09~1.96 (d, 6H, Ph-CH; and Py.-CH3); “C
NMR (CDCl;, 101 MHz) &: 191.63, 172.38, 168.23,
157.66, 155.84, 134.78, 133.95, 132.84, 130.73, 129.98,
129.37, 126.95, 125.77, 125.09, 122.98, 112.25, 102.66,
54.30, 34.70, 18.96, 7.61. HRMS calcd for C,3H,3N5NaOs
[M-+Na]" 444.1530, found 444.1550.

N-[2-(4,6- . £ 58 Fk i g ik -2 Y B ) DR 4R 2 1- IV, 2-
. FP 3k S W i (4CHa): m.p. 120~ 121 “C; HPLC:
99.1%; '"H NMR (DMSO-d;, 300 MHz) §: 7.65 (t, J=8.5
Hz, 2H, Ph-H), 7.35 (d, J=8.2 Hz, 1H, Ph-H), 7.28~7.00
(m, 5H, Ph-H), 6.36 (s, 1H, Py-H), 4.21 (q, J=7.0 Hz, 4H,
CH,CHj3), 3.09 (s, 3H, NCH3), 2.07 (s, 3H, Ph-CHj3), 1.27
(t, J=7.0 Hz, 6H, CH,CH;); *C NMR (CDCl;, 101 MHz)
5:190.98, 172.37, 171.11, 161.76, 156.24, 134.91, 133.79,
133.49, 131.13, 130.13, 129.46, 126.01, 125.82, 125.13,
123.12, 112.36, 91.40, 63.00, 34.72, 19.10, 14.35. HRMS
caled for C,3H,5N3NaOs [M—i—Na]+ 458.1686, found
458.1697.

2,3- T 5-N-[2-(4,6- . L AA FE Mg g -2 F R 3L )-3- 96
7K S FE ]-N- L K B (4CFa): mp. 121~122 C;
HPLC: 98.5%; 'H NMR (DMSO-d,, 300 MHz) J: 7.79~
7.14 (m, 5H, Ph-H), 7.07 (t, J=8.6 Hz, 1H, Ph-H), 6.38 (s,
1H, Py-H), 4.16 (d, J=6.9 Hz, 4H, CH,CHj3), 3.29 (s, 3H,
NCH;), 124 (t, J=7.0 Hz, 6H, CH,CH;); “C NMR
(CDCls, 101 MHz) d: 187.79, 171.20, 169.06, 160.29 (d,
J=250.4 Hz), 158.59, 155.59 (d, J=5.0 Hz), 135.80,
133.18, 131.68 (d, J=9.8 Hz), 131.10, 129.11, 126.93,
125.36, 116.49 (d, J=26.5 Hz), 110.52 (d, J=21.7 Hz),
107.30, 93.20, 63.03, 34.97, 14.27. HRMS calcd for
C,3H,CLFN;NaOs [M+H]" 508.0837, found 508.0829.
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2,6- 5 -N-[2-(4,6- . £ S8 M g -2 I ik 26 )-3- 3
7K 5 |-N- F 2K G % (4CFb): mup. 125~126 C;
HPLC: 99.4%; '"H NMR (DMSO-ds, 300 MHz) &: 7.59
(dd, J=14.9, 8.2 Hz, 2H, Ph-H), 7.31~7.00 (m, 4H,
Ph-H), 6.39 (s, 1H, Py-H), 4.35~4.03 (m, 4H, CH,CH,),
3.35 (s, 2H, NCH3), 3.06 (s, 1H, NCH3), 1.25 (t, J=7.0
Hz, 6H, CH,CH3); *C NMR (CDCls, 101 MHz) : 187.77,
171.17, 167.80, 160.12 (d, J=250.6 Hz), 158.73, 155.43
(d, J=7.1 Hz), 133.43, 131.65 (d, J=4.9 Hz), 131.57,
130.50, 127.30, 116.54 (d, J=21.8 Hz), 110.56 (d, J=21.6
Hz), 107.86 (d, J=3.1 Hz), 93.01, 62.99, 35.02, 14.28.
HRMS caled for C,3H,0CLFN;NaOs [M+Na]® 530.0656,
found 530.0681.

3.2.2  N-{2-[(4,6-— F G B ms g -2- B ) (F2 58 ) 3L 2R
SRR -N-FEE R U FE B SAHL 89 4 A%

K& 4AH (1 mmol)¥% T 30 mL FEEH, BFiRZE
0 Cla, S MANMEILEN(38 mg, Immol). W2 h/F,
W RPBREINKF, LR HE(30 mLX)FERHHE, f
PR KSE. T8 TR, i LR g/
A EREE Z AT S 1A B4 A ) SAHL

2,6- G -N-{2-[(4,6- — F A FE g g -2- 36 (FR 3 ) H
FEPRE L -N-F 2K B (SAHa): m.p. 116~118 C;
HPLC: 96.8%; 'H NMR (DMSO-d,, 300 MHz) J: 7.69~
7.47 (m, 2H, Ph-H), 7.42~7.02 (m, 5H, Ph-H), 6.05 (s,
1H, Py-H), 5.77 (d, J=5.9 Hz, 1H, OH), 5.54 [d, J=5.9
Hz, 1H, CH(OH)], 3.72 (s, 6H, OCH3), 3.26 (s, 3H,
NCH;); *C NMR (CDCl;, 101 MHz) J: 171.44, 169.63,
166.68, 153.30, 133.73, 131.86, 130.95, 129.87, 128.67,
128.61, 128.17, 123.28, 111.85, 87.97, 70.54, 54.18, 34.68.
HRMS caled for CyHyCLN;Os [M+H] " 464.0775,
found 464.0788.

2,3- 5 -N-{2-[(4,6- — FH A Bt ms g -2- 2 (R 2 )
FER AU | -N- 2K X (SAHD): oil, HPLC: 99.3%;
'H NMR (DMSO-ds, 300 MHz) 6: 7.61~7.43 (m, 2H,
Ph-H), 7.35~7.22 (m, 2H, Ph-H), 7.20~7.14 (m, 2H,
Ph-H), 7.12~7.05 (m, 1H, Ph-H), 6.02 (s, 1H, Py-H), 5.78
(s, 1H, OH), 5.53 [s, 1H, CH(OH)], 3.73 (s, 6H, OCHj),
3.23 (s, 3H, NCH;); “C NMR (CDCl, 101 MHz) ¢:
171.19, 168.70, 154.49, 136.27, 133.30, 131.16, 130.15,
129.46, 129.11, 127.11, 125.20, 123.43, 120.48, 118.24,
111.99, 88.08, 71.17, 54.10, 34.21. HRMS calcd for
CH,5CLN;NaOs [M+ Na]™ 486.0594, found 486.0596.

44 kL (Supporting Information) Fia1b &1 'H
NMR % C NMR B[], i EERHR}E ) A G 5 AR I 3
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