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b R AUbE A A R 4 B RGBT 2-(2- CL-HUAR-TH-RE -3 56 ) 2R 40 ) -4, 6- — H S Sk mg e 28 A0 G 1, &5
#iz A" H NMR.MS TG E 4 Hr i 8000, 38 2 5000 & T 6 1Ak G 9 00 5% 3000 Pk SOmesiog . (45 R &' H NMR,
MS FITTFE BTN DA AT 5 BB A0 2-(2-CL-B AR -1 H-nk e -3-3) R S ) -4, 6- Z H A ks e Kb W), 78
150 g/hm® PRI T B 6 MG WA R BR RS M 78 200 me/L MW E AT G 4.6 P&
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Synthesis and bioactivity of 2-(2-(1-substitued-1H-pyrazol-3-yl)
phenoxy)-4, 6-dimethoxypyrimidine derivatives

LI Yuan-xiang'**
(1 Chemistry and Chemical Engineering Department s Huaihua University s Huaihua, Hunan 418008 ,China;2 Key Laboratory of

Pesticide& Chemical Biology s Education o f Ministry ,College o f Chemistry ,Central China Normal University , Wuhan , Hubei 430079 ,China)

Abstract: [Objective] The purpose of the study was looking for the novel compounds with herbicidal
activities and fungicidal activities. [Method] Novel 2-(2-(1-substitued-1H-pyrazol-3-yl) phenoxy)-4, 6-dim-
ethoxypyrimidine derivative compounds were synthesized using 1-(2-hydroxyphenyl) ethanone as starting
material by condensation reaction, cyclization reaction, selective N-alkylate reaction and O-substitute reac-
tion. All synthesized compounds were confirmed by 'H NMR, MS and elemental analysis techniques. Her-
bicidal activities and fungicidal activities of the new compounds were determined. [Result] Five novel 2-(2-
(1-substitued-1H-pyrazol-3-yl) phenoxy)-4, 6-dimethoxypyrimidine derivative compounds were synthe-
sized. Synthetical compounds did not show herbicidal activities at 150 g/hm?*. The antibacterial activity test
indicated that 4,6-dimethoxy-2-(2-(1-propyl-1H-pyrazol-3-yl) phenoxy) pyrimidine (5 d) showed 78% and
90% inhibitory activities against Sphaerotheca fuliginea and Rhizoctonia solani respectively at 200 mg/L.

[ Conclusion) 2-(2-(1-substitued-1H-pyrazol-3-yl) phenoxy)-4, 6-dimethoxypyrimidine derivative com-

« [ HE®] 2011-01-09
[(BEWH] WEa AR EE ST H (09]J6023); Wi M K2 EY R P AP MAFTHESLREIF RS TH
(KLCBTCMR2008-05) ; A4k i BF B2 3+l T H (20093109)
(MEHEGE A et A968—), B ik, Wim M BB W+ FENFHBAR G 5 T 13t 5 & s .
E-mail: hhxyliyuanjun@163. com



120

P AL AR AMRB 3 2222 4R (A SRR 2 B

%039 &

pounds showed certain fungicidal activities. Therefore the structure’s modification of 4,6-dimethoxypyrim-

idine derivative compounds was worth further research.

Key words: 4 ,6-dimethoxypyrimidine;organic synthesis;bioactivity
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Fig. 1 Process of synthesis of 2-(2-(1-substitued-1H-pyrazol-3-yl) phenoxy)-4,6-dimethoxypyrimidine derivatives
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=1 HH »

Hh ]k 2- (1 H-IEme-2- 50 B () B & B
FE 50 mL N M A R (2) 1.0 g
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JA 10 mL ¥ ) (9 A s N N-— B R T e
(DMF)) .3. 6 mmol JC/KBRER A1 3. 3 mmol X 1k
R, TLC W B o7 gk . 52 L 58 IS » LA A i ik
FPI A IR G (V Ca e = VORERD = 10 ¢
1) AU MW 5 28 1 e A J2 AT A5 AR L 19 v [R] A 4a—
de,

1.6 B#rEWwGa—Ssemyamt

£ 50 mL B A 43 50 i A 1 mmol H i) 4
da—de Ml 15 mL Z . BEFFH )5 A 1. 3 mmol
TCoK BB L [F9% 30 min J5 . A 1.1 mmol 4,6-—
F 4 -2 FF fsh 5 s e (DMISP) L 4k 552 [l 37 )2 7, TLC
PR B S N R o BN S8 I DA A i PN I ) TR
FIRRCV MED = VORED = 10 = D BB .
oAk AR 2 A A AR 1Y H ARE & ) 5a—Se.
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0.01 g R 24, i v Fi i i BT 3 43 %0k 5. 000 11
VW R R B0k 0.1 6k Ji-80 FL Ak 7] Y 7K 175
M) 150 g/hm® %4,

(2) B #E bR . 3 56 e WA #8 bR A 4 Dy R
(Echinochloa crus-galli) . Ji & ¥ ( Setaria wviri-
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(Eclipta prostrata) .,
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I o BRI R AN O 8 WiE R 32 FAER 73
BTF25)5 15~20 d H 0 2 1 340 W o 0 v ok

() BRFLIE PRI W bR o . H R 3 H 25 550 X A
PREE SR BT | 1k L 2 2 £ 5 52 i R 2, A I
BRUEA <0 26 kg TEBR FE I M 5 10 96 ~30 %0 2 1 HEAR . 7

SAIR 540 20 ~ 50 06 SR 1% PEAK . X A= KA B 5
6026 ~T70%%6 g A1 1 T » REAM il £ 1< 80 96 ~ 9004 Jy i
PR, = I AR K 100 Y0 R 2 FE R AR S 2 AE T .

L7.2 #@ &R (DFMREOHE. R
B 0.01 g i 2l b — AR (DMSO) ¥ i 5
FZE K B A% 200 mg/L 45 1.

()R B A0 Ar o 56 18 HUAY S8 b 1 o il 5 5 R
N 8 0L W) 25 R R 2 9% & ( Pseudoperonospora
cubensis) , # JN E ¥ %A (Sphaerotheca fuligi-
nea) . % JIN K B 95 W (Botrytis cinerea) Fl 7K Fg 8 kG
W5 B8 (Rhizoctonia solani) ,

(E Tk . KR N IR 2 1~2 Jy J
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Y (R 2% A ) I 3 — Fon 4 B 8 IR, 200
mg/L &R A BE A AR T, 24 h A4
Ao HOHT B 2 TCRR B i T B 2B R I 10 "C 281
KRS W i T AR A R R R (2 X
10°~3 X 10° mL '), FIHE R e 55 &5 (K 0. 1
MPa) 15 85 R4 LS S 4 ff s o 3% 2= N T2
AR EE 100 %0, I Ry 156~20 °C .24 h 5
PREFIRBE 15~24 °C AHXHE BE 90 %0 22 47 SR IBIE &
PABEIE K A2 U BT [E]D L5 d S A % R
T B0 HE AT 3 SO0 A 1 1 48 B0 BB IE SOR
@ BN B AW S . B 1 R B #e—
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2.1 HEFE®C) ~DOHAR

ZSCHk 12 ], WPk (E)-3- 1 & 36-1-(2-%%
FEFE I T L H-1-B7 (2) o 2-CLH-R me-2-38 ) 2K iy
D FE Ty 6 B R AT Ry 9200 F1 96 %6, T IE]4A (3)
ki 7E K, COs- il 5 K, CO;-DMF {4 %
HEREPE AU B A A U R (), Horb da 5 4e B
o [ A, LA S T A TR

HE AR (2) : (E)-3- T & JE-1- 2 R 5O N
-1 A e R S AR, MRS 92%0 . K SR

136~138 “C (lit""* ;128 *C),'H NMR (400 MHz,
CDCly):2. 96 (s, 3H, CH;), 3. 18 (s, 3H, OCH;),
5.79(d, J=12.0 Hz,1H,COCH=),6.80~7. 71
(m,4H,ArH).7.89(d,J=12.0 Hz,1H,NCH=),

FREAR (3) 2 2-CTH-ME mR-2-58) 2 1 Sk 1 4
. WA 96%, JE A 98 ~ 99 C (lit"*); 94
C),'H NMR (400 MHz,CDCl;) :6. 73 (d,] = 2.4
Hz,1H,CCH=).6.91~7.62 (m,4H,ArH),7. 15
(s, 1H,OH),7.66(d,J=2.4 Hz, NCH=),9. 30
(s, 1H,NH),

AR (da—de) : 2-(1-(4, 6~ B 45 J5 5 g -2-
FoO-TH-mEwp-3-50) Z8 A Hr 45 R n sk 1 B

®1 PEKOHDEEBRKE

Table 1 The physical characteristics and yields of intermediate (4)
[ax?] A AR SRS 1 B 1] /h Bl IR &/ C e/ %
Compound Substitute Condition Time Physical form m. p. Yield
4a CH,Ph(4-Me) K, CO;-Acetone/ruflux 22 18 [5 f& White solid 80~81 39
4b CH,Ph K, CO;s-Acetone/ruflux 24 Toa kY Colorless oil 80
de CH:Ph(4-Br) K, CO3-Acetone/ruflux 24 9 {5 [& & White solid 138~139 32
4d CH,;CH,CHj; K, CO;3;-DMF/r. m. 48 Te oAk Y Colorless oil 63
4e CH,CH=CH, K;CO3-DMF/r. m. 48 Tk Y Colorless oil 52

TE sda—de TERRIR 15 TR 1A 22 [ S 0z . 4d F0 de TEBRPR S N N-—H1 5L 1t e (DMP) {4 &

R

Note; The reaction condition of 4a,4b and 4c:K,CO;-Acetone, ruflux, the reaction condition of 4d and 4e;K,CO3;-DMF, room temperature.

2.2 BHRHEDHER

2.2.1 BRALSGHAESREER HEHWRLED
GYA R & SE | R (3) 5 DMSP 2 4 i 57|
FEAT LV 700 v BN 5 e Ak B B U 7 1 R R S
AH R A A A B 1 A5 B H AR Ak B . g R W,
] 4A& (3) 5 DMSP £ N il \DMF,CH,Cl, %4 Pl
N I TR B TR AR L = & Wi b S AR R R
FEA R RIC 4,6- HFE I WIE =Y . T HELT

Mo 5E B (3) B S B W 1 e A 22 150K (3) 15 DM-
SP 7 SUCA AL SR K 0 HEAT RO 22l T R A
SAALEA R K DMFE 5K (R BLULE o {H [A] i 7 A 26
B B SRR 2 B iR S 2 R I R B AR, ST
DL a6 25 2R B 201 7 th (3) e Ay (4) L 3R ) 5
M5 DMSP AR H AR L& (5) . Hirfk
B Sa—5e BALASTHY W BLE BORTCR Wk 2 B
NS

2 BiEkEAWsa Sc HYMBEEHE KR
Table 2 The physical characteristics and yields of compounds 5a—5e
(a7 ETE RS i RS a5/ °C e/ %
Compound Substitute Physical form m. p. Yield
5a CH; Ar(4-Me) Ttk Y Colorless oil 71
5b CH,Ph Jota ik 4 Colorless oil 80
5c CH, Ar(4-Bp) [ €6 [ A& White solid 120~121 51
5d CH,CH,;CH; 6, [ /& White solid 75~T717 96
Se CH;CH=CH, [ (% [ & White solid 85~86 72

2.2.2 BAHEKSYLEMEIL Sa. LEMRY,
W% 71% ,'H NMR (400 MHz,CDCl,) ;2. 33 (s,
3H,CH;).3.75 (s,6H,2X OCH,),5. 32 (s, 2H,
CH,),5. 69 (s, 1H,PyHet-H),6. 63 (d, ] =2.0
Hz,1H,CCH=),7.04~7.35 (m,4H, O-ArH),
7.11Cs, 4H, C-ArH), 8. 05(d, J = 2. 0 Hz, 1H,
NCH=), EI MS:m/2 (%) 403([M+1]",22),

402(M™, 79), 298 (45), 297 (29), 266 (53), 262
(23),105(100),104(96), JLE 4 Hi{H:C.68. 72;
H,5.505 N, 13. 64; 1% {f:C,68. 64; H,5. 51; N,
13.92, 4 F =k Cy Hoo N, O,

5b: JC 8 0 R P, Y R 80% ,'H NMR (400
MHz,CDCl,): 3. 74 (s, 6H, 2 X OCH,), 5. 34 (s,
2H.,CH,).5. 69 (s, 1H,PyHet-H),6. 64 (d,J =
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2.4 Hz, IH,CCH=),7. 11 ~7. 24 (m, 4H, O-
ArH).7.18~7.27(m,5H,C-ArH),8. 04 (d, ] =
2.4 Hz,1H,NCH=), EI MS.:m/z(%)388(M",
53),387(36),386(28),90(100),89(42), JLE 4 Hr
f8:C,68.52; H,5. 28; N, 14. 15; 3 & (. C.68. 03;
H.5.19;N,14. 42,4 F: K C Hao N, O,

Sc: 160 [ A, R 519, 1 A 120~ 121 C,
"H NMR (400 MHz,CDCl;) ;3. 74(s,6 H,20CH;) ,
5.28(s,2H,CH,),5.69(s,1H,PyHet-H) ,6. 65(d,
J=2.4 Hz,1H,CCH=),6. 97~7. 44 (m,4H,O-
ArH),7.15~7. 31 (m,4H,C-ArH),8. 01(d, J =
2.4 Hz, 1H, NCH =), EI MS: m/z (%) 468
(IM+2]",34),467 ((M+1]",41),466 (M",
35), 464 (23), 311 (31), 266 (25), 170 (45), 169
(100),167 (40>, JCE 43 HifH : C,57. 06; H, 3. 94;
N,11.39; 38l .C,56.54; H,4. 10;N,11. 99, 4> F
Kk Co Hiy BrN, O;

5d: 1 [ &, R 9620, #F & 75 ~ 77 C,
'"H NMR (400 MHz,CDCl;):0. 85 (t,J=7. 2 Hz,
3H,CH;),1.85 (m,2H,CH,CH,CH;),3. 75 (s,
6H.2XOCH,),4.05 (t,]J=6.8 Hz,2H,CH,CH,-
CH,),5.67(s,1H.,PyHet-H),6.55(d,J=2. 0 Hz,
1H,CCH=),7.19~7.32 (m,4H,ArH),7.99 (d,
J=2.0 Hz,1H,NCH=)., EI MS.:m/z (%) 341
([M+17",43),340(M" ,100),339(55),324(25),
310(37),267(47),266(39),214(22),208(25),199

(38),172(21),156(27), JLHE /T Hr{H:C.63.99; H,
5.78; N, 16. 00; 11 & {H. C, 63.52; H, 5. 92; N,
16. 46,4 F3 K Cis HyN, Oy,

Se: [ 0 [ A, LR 7200, 4 #i 85 ~86 C.,
"H NMR (400 MHz, CDCl,): 3. 76 (s, 6H, 2 X
OCH,).,4.76 (d,J=6.0 Hz,2H,CH,),5. 10(dd,
J=16.8 Hz,J=1.6 Hz,1H,=CHa),5. 22 (dd,
J=10.0 Hz,J=1.6 Hz,1H,=CHb),5. 69(s,1H,
PyHet-H).6.01(m,1H,—CH=),6.63(d,J=6.0
Hz,1H,CCH=),7.20~7. 36 (m,4H, ArH), 8. 03
(d,J=6.0 Hz,1IH,NCH=), EI MS.m/z(%)339
(IM+17",19),338 (M",100),387(83),336(47),
310(25),247(25),208(27),198(47),182(26) ,154
(21),138(28),138(28),90(95), JLE/FHH:C,
64.11; H, 5. 44; N, 16. 10; 312 {8 C, 63. 89; H,
5.363N,16.56. 20T K Ce HisN, Oy,
2.3 HREUEYHEYEE
2.3.1 m¥EEH HIrMLEY ba—5Se XTHANEY
PUE R S OT SR ORI B i B 5 I
ML EE Rk 3 fron. WE 3 A LLE W, 78 150
g/hm’ P& 55 T A B W) 5a— 5e X BLE S 2
BE R OGRS ORI B8 g 6 R R B I R
I R 3 P 1 B W I K A R I R R 1 A b AT i
W PR S5 AL S TR AL G B ARIE S OB R R A
B (AHAS) TR &7 Hb 45 & K™ A2 A B AR . B v
AR I R B A

x 3 BIRLEYW Sa—5c MBRERFMN
Table 3 Herbicidal activities of compounds 5a—5e
L& Pk i) B i Ir 3K SR 47
Compound E. crus-galli S. viridis D. sanguinalis B. juncea A. retroflexus E. prostrata
Sa 0 0 0 0 0 0
5b 0 0 0 0 0 0
Sc 0 0 0 0 0 0
5d 0 0 0 0 0 0
Se 0 0 0 0 0 0

2.3.2 WHFW EMEZY R EKE N 200 mg/L
. HAR &4 Sa— Se X #E AR B 85 JTCRH 55 0 B L 2

JICEUR 8 T B TR % B A1 7K A SORK i T 1) 410 BT
VRIS R N 4 FoR.,

x4 BRLUEWSa S WMEFEN
Table 4 Fungicidal activities of compounds 5a—5e %
e Bif V& % Control effect
o T B LA B KRB B
P. cubensis S. fuliginea B. cinerea R. solani
Sa 22 0 0
5b 44 0 0
5S¢ 0 0 0
5d 0 16 90
Se 0 0 30
M 4 TTLUE L AR a 9 Sa—5e W& NAR B0 I B0 EUR e B L 20 TOR 50 18 ALK R S0 i
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PRLAE 4 hoos TR 20 2R B — 2 (W 7 A AR L v Sa il
5boxt ¥ K 76 B B B A AR 400k 2206 A
44% ,5e Xt KRG SRR T 1 B IR R 302, th G
Y 5d B BB I R R S K R SR
I3 TR LA L 1 A o 5 SR S B IR R 4 i Sk 78 V6 A
90%

3 i e

ARHFGE LA 2-58 I 2K W Ay JURE 285 4 A L 3R
1 B R e Sk B BB R R A L T 5 AN R L
SCHR R E A 2-(2- CL-BOAR-1 H-Ar mR-3- 3 ) 2 480 25 ) -
4,6-Z H A L mEnE AL S W AR T M 2 R R
B BTG B 5 Bl Ik G P 3 B AT 30 B 0 L 3
Je 1T 5 BT ) mE E K A TR AL G A AT M L
BLCIEARIAY 1 A7 b A MR IR I A9 1k A 4 45 F ik
M I 5 0 B AE 25 4 B R T 50N T EL A R R X
A LA FEZR R 1A b it 5 A BR 1k A
Y25 KA 5 I S SRR A A R £ Tk R
B BB AR 4 Hb 25 & KAH BAE R Ul 78 i 25 IR A
G T 22 8 R B R 0 T AR A it — R ABESE .
WEoE R BT e Sk & W B AT Tz B AR T
RUFFTLE R R AN 5 Fb A HA —EN
BT, R T EML M IR B 5l A 4,6-Z H A 0
g I LA R B 1) — 2 LA 0 TR I T I R B A A, 1
A AE SR 0 B T M BB R B A Y
TAE AR R Bk A W) BAT S5 R A 1 2 8] 6 R
H Hbr b & W e r s stk s 2 T — 2 T/EN &

N o

(5% 3tk ]
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