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Synthesis and Insecticidal Activity of Novel Piperidine
Thiazole Compounds

Ding, Chengrong Pan, Yayun Yin, Xu Tan, Chengxia™ Zhang, Guofu*
(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310032)

Abstract Twelve new piperdine thiazole compounds were designed and synthesized in search of new bioactive compounds.
The preliminary bioassay showed that at the concentration of 500 pg/mL the lethal rates of the target compounds possessed
certain insceticidal activities against armyworm, and at the concentration of 100 pug/mL the lethal rates of (4-(5-(3-chloro-
phenyl)-4-methylthiazol-2-yl)piperidin-1-yl)(4-methylpiperazin-1-yl)methanone (1f) and (4-(5-(4-chlorophenyl)-4-methyl-
thiazol-2-yl)piperidin-1-yl)nitro-1H-pyrazol-3-yl)methanone (1g) against armyworm were 80% and 100%, respectively. Fur-
ther screening at concentrations of 20 pg/mL, the lethal rate of (4-(5-(4-chlorophenyl)-4-methylthiazol-2-yl)piperidin-1-
yl)(4-nitro-1H-pyrazol- 3-yl)methanone (1g) against armyworm was 50%.

Keywords oxathiapiprolin; piperidine-thiazolederivatives; insecticidal activity
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Figure 1 Design strategy of lead compound
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F1 HFLEY 1a~10 R RIETEGETE/%)
Table 1 Insecticidal activities (mortality/%) of target compounds 1a~11
Compd. Armyworm Aphis medicaginis Koc Tetranychus cinnabarinus
500 pg/mL 100 pg/mL 500 pg/mL 100 pg/mL 500 pg/mL 100 pg/mL
5 80 0 0 0 0 0
6 80 0 0 0 0 0
1a 0 0 0 0 0 0
1b 80 0 0 0 0 0
1c 60 0 0 0 0 0
1d 0 0 0 0 0 0
le 80 0 0 0 0 0
1f 100 80 0 0 0 0
1g 100 100 0 0 0 0
1h 70 0 0 0 0 0
1i 80 0 0 0 0 0
1j 100 0 0 0 0 0
1k 70 0 0 0 0 0
11 70 0 0 0 0 0
Abamectin 100 100 100 100 100 100
R2 OB 1 R 1g (A RIEPEGET /%) fi5(8.6 g, 0.04 mol), TE= I FHFE 72 h, RINVFEAIS,

Table 2 Further screening for insecticidal activities (mortali-
ty/%) of target compound 1f and 1g

Compd. Armyworm
20 pg/mL 4 pg/mL
1f 0 0
1g 50 0
Abamectin 100 100

2 #ig

DML S 6 NEEHE B, Wit IEa T 124 IRAE
BEMERAL A, 454 "TH NMR, °C NMR, HRMS i\,
WD A E PRI 5 SRR B, 305 H ARk & 0l H
FEIN BT () A O, Hod 1g 7E 100 pg/mL < BT X
K HUEAT 100% 058 HUEPE, 76 20 pg/mL KB R kG
A BTSN 50%. XFFFF & — ol B g mik e ek 24 2%
HFEFIREZEH AR LS HNME, E— PR
AT R RAITEREAT .

3 S

B 5iRF

J5i 1% % F| Bruker Daltonics Bio-TOF-Q IIT % Jii i {%

(ESIMS)IE; KiEESAUER] Ry-1G M54, iR

RERIE; AZMEILYRE {8 Bruker Avance 300 BUA% 1

FERACNE . A 1 I = 1 4 b4l

3.2 ZLWAHE

3.2.1 N-boc-4-HiAX Bl k72 (2) 0 A Bk,
TERTHUBRREFER 250 mL DY DRI 70%

NaSH (14.2 g, 0.18 mol), NH,CI (10.0 g, 0.18 mol), N,N-

TR ER I (DMF, 120 mL), 4-FJE0RIE-1- AT

3.1
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61 L BRI 600 g UKk, fEStRES R T 250
mL VU FOfH foRRR IS I BIvkoKH, BidE 1h s, H
PR & B O A, dhiE, W OB 288 2 H(100
mL X 3), figz%, 5IUEIEHT, Jdmk 2, iR
95.2%.

322 1-(R &K HE)-2-AEA3)A= 1-(7A] &K H)-2- &-
7 BR (4) 59 4 &,

thiE AR 3 A aA 4 53500 2 B SCER[301AI[3 117772
G
323 4-(4-G-F R HK)-5-F ARk 2 3 )R- 1-F BR
AT BE(5) 89 & A&

7 250 mL = A I A E 44 2 (10.0 g, 0.05 mol)
LAY 4 (12.2 g, 0.05 mol), 100 mL VKEEER, 20 g /K
BERR AN, 7€ 85 CHEHL&M N, RMITH, HMA
NaHCO; [J7KiE R IA pH=8~9, H 4R LB A HL(30
mL X3), JigZ&, ZaivigEidais s, 1 72.4%. A
B4, m.p. 145~147 °C; '"H NMR (500 MHz, CDCl;) ¢:
7.44~7.31 (m, 4H), 4.22 (s, 2H), 3.13 (tt, J=11.7, 3.7 Hz,
1H), 2.88 (s, 2H), 2.46 (s, 3H), 2.20~2.04 (m, 2H), 1.74
(qd, J=12.2, 43 Hz, 2H), 1.48 (s, 9H); *C NMR (126
MHz, CDCly) 6: 172.26, 154.71, 147.35, 133.73, 130.72,
130.37 (2C), 129.64, 128.90 (2C), 79.65, 43.71, 40.81
(2C), 32.47 (2C), 28.477(3C), 16.04. HRMS (ESI) calcd
for C,0H,sCIN,O,SNa [M + Na] ©  415.1395, found
415.1403.

324 4-(4-3-F R H)-5-F ARk -3k -1- 2 BR
2£(6)89 &A%,
£ 100 mL =P IMALEY 5 (10.0 g, 255
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mmol), 5 mol/L HCl % /NHE 20 mL, fEZEIR K
L4 h, JEEE, 5200 EE e, KE A 88.6%. HE
4, m.p. 126~128 °C; "H NMR (500 MHz, DMSO-d;) o:
9.38 (d, J=9.0 Hz, 1H), 9.24 (d, J=8.8 Hz, 1H), 7.56~
7.46 (m, 4H), 3.41~3.25 (m, 3H), 3.07~2.95 (m, 2H),
2.40 (s, 3H), 2.22~2.13 (m, 2H), 2.05~1.90 (m, 2H); "*C
NMR (126 MHz, DMSO-d) J: 168.23, 151.71, 134.32,
134.09, 131.81, 131.25, 130.04, 129.72, 128.72, 43.17
(2C), 37.00, 29.00 (2C), 17.35. HRMS (ESI) caled for
CysH sCIN,S [M+H]" 293.0874, found 293.0882.

3.2.5 BARLA4 1a~11 494

LR I A E4E 6 (0.10 g, 0.26 mmol). = 2%
(0.10 g, 0.99 mmol), 1 mL & F e AN 7] ) Bk S i itk
A, M2 h, K¥E BRUEE, H & M GEEEL(10 mL X
3), WEz&, HEI A 1a~11

5-(3-GU A I )-4- FT - 2-(1- Y 5 sk i ik MR g -4 g
Me(1a): YR 90%. HEE A, mp. 197~199 C; 'H
NMR (500 MHz, CDCl3) d: 7.70~7.62 (m, 2H), 7.41~
7.30 (m, 5H), 7.30~7.24 (m, 1H), 3.89 (d, J=12.5 Hz,
2H), 2.91 (tt, J=11.7, 3.8 Hz, 1H), 2.48~2.38 (m, 8H),
2.24~2.12 (m, 2H), 1.92 (dtd, /=13 .4, 11.8, 4.1 Hz, 2H);
C NMR (126 MHz, CDCly) §: 171.50, 147.61, 143.62,
134.52, 133.76, 133.15, 129.90, 129.69 (2C), 129.57,
129.01, 127.84, 127.65 (2C), 127.24, 45.93 (2C), 39.72,
31.78 (2C), 21.50, 15.95; HRMS (ESI) caled for
C,H,,CIN,0,S, [M+H]" 447.0952, found 447.0962 .

5-(3- AR FE )-4- F1 F-2-(1-((4- T 32 2 25 ik 1 36 ) Wi
WE-4-FL)BEME (1b): U 92%. H EL[E4A, mp. 210~
211 “C; "H NMR (500 MHz, CDCLy) J: 8.33 (d, J=8.7
Hz, 2H), 7.91 (d, J=8.6 Hz, 2H), 7.34~7.21 (m, 3H),
7.21~7.16 (m, 1H), 3.86 (d, J=11.8 Hz, 2H), 2.88 (t, J=
11.6 Hz, 1H), 2.50 (t, J=11.6 Hz, 2H), 2.35 (s, 3H), 2.14
(d, J=12.8 Hz, 2H), 1.93~1.81 (m, 2H); *C NMR (126
MHz, CDCl3) 6: 170.68, 150.15, 147.82, 142.53, 134.50,
133.69, 129.90, 129.65, 128.99, 128.70 (2C), 127.84,
127.22, 124.38 (2C), 45.82 (2C), 39.41, 31.60 (2C), 16.01;
HRMS (ESI) caled for C,HyCIN;O,S,Na [M+ Na]*
500.0479, found 500.0476.

5-(3- AL )-2-(1-((4- SR ) Bt ot i ) IR e -4- ik )-4-
FHJEWEME(1e): R 95%, HEEAA, mp. 178~180 C;
'H NMR (500 MHz, CDCly) &: 7.73 (d, J=9.2 Hz, 2H),
7.54 (d, J=8.4 Hz, 2H), 7.41~7.32 (m, 3H), 7.32~7.25
(m, 1H), 3.90 (d, J=11.6 Hz, 2H), 3.00 (tt, J=11.7, 3.9
Hz, 1H), 2.55~2.41 (m, 5H), 2.22 (d, J=13.8 Hz, 2H),
1.93 (qd, J=12.5, 4.1 Hz, 2H); “C NMR (126 MHz,

Chin. J. Org. Chem. 2019, 39, 836~841
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CDCLy) 6: 171.51, 147.33, 139.43, 134.84, 134.63, 133.47,
129.97, 129.80, 129.45 (2C), 129.04, 129.01 (2C), 128.04,
127.26, 45.85 (2C), 39.44, 31.70 (2C), 15.81; HRMS (ESI)
caled for C,H,,CLLN,O,S,Na [M—|—Na]+ 489.025, found
489.0235.

4- I -5-(3- S R FE)-2- (- 25 I TR R g 228 ) M A2 (1))
W& 90%, FAFEE, mp. 197~199 C; '"H NMR (500
MHz, CDCl;) d: 7.98~7.76 (m, 3H), 7.62~7.35 (m, 6H),
7.28 (dd, J=8.5, 2.4 Hz, 2H), 5.04 (dt, J=8.5, 4.3 Hz,
1H), 3.55 (td, J=9.0, 8.2, 3.8 Hz, 1H), 3.33 (q, J=11.3
Hz, 1H), 3.22~3.01 (m, 2H), 2.47 (d, J=4.8 Hz, 4H),
2.13~1.85 (m, 2H), 1.68 (dtd, J=59.2, 12.0, 7.8 Hz, 1H);
C NMR (126 MHz, CDCl;) J: 171.83, 169.43, 146.91,
134.20, 133.41, 131.92 (2C), 130.60 (2C), 130.02, 129.65,
129.46, 129.10, 128.41, 127.03, 126.43, 125.17, 124.71,
123.62, 122.16, 47.08, 41.47, 40.32, 33.28, 32.30, 15.73;
HRMS (ESI) caled for CyHp;CIN,OSNa [M—I—Na]+
469.1128, found 469.1112.

4- F JE -5 ([0 G 28 FE )-2-(B- 25 HR TR IR e 35 ) ME K (1 e):
W 92%, EGEE, mp. 193~195°C; 'H NMR (500
MHz, CDCl;) d: 7.96~7.64 (m, 4H), 7.58~7.02 (m, 7H),
4.78 (s, 1H), 3.87 (s, 1H), 3.31~2.78 (m, 3H), 2.38 (s,
3H), 2.31~1.59 (m, 4H); °C NMR (126 MHz, CDCl;) o:
171.76, 170.53, 147.73, 134.57, 133.83, 133.68, 133.22,
132.73, 129.96, 129.57, 129.09, 128.42, 128.38, 127.89,
127.81, 127.31, 127.09, 126.74 (2C), 124.21, 47.60, 42.17,
40.66, 32.82, 32.41, 16.06; HRMS (ESI) caled for
C»Ha3CIN,OSNa [M+Na]" 469.1128, found 469.1112.

4 H ik -5 (i) G0 2 6 )-2-(4- FY Rk IR 1 - 1 - Y G R e
FLyEME(1D): Y 93%, B AHRY); TH NMR (500
MHz, CDCLy) é: 7.37 (t, J=1.6 Hz, 1H), 7.35~7.23 (m,
3H), 3.78 (d, J=13.3 Hz, 2H), 3.36~3.22 (m, 4H), 3.14~
3.05 (m, 1H), 2.94~2.85 (m, 2H), 2.48~2.35 (m, 7H),
229 (d, J=4.4 Hz, 3H), 2.10 (d, J=10.7 Hz, 2H), 1.79
(qd, J=12.5, 3.9 Hz, 2H); "*C NMR (126 MHz, CDCl;) ¢:
172.20, 163.89, 147.74, 134.48, 134.05, 129.86, 129.29 ,
129.04, 127.69, 127.25, 54.74 (2C), 46.84 (2C), 46.62
(2C), 46.07, 40.93, 32.35 (2C), 16.11; HRMS (ESI) calcd
for C,H,5CIN,OS [M+H]"419.1659, found 419.1667.

(4-(5-(3- 5 R Fk )-4- FF S -2 FE Y R g - 1- 356 ) (4- i
Fe-1H-E -3 -3 i (1g): R 93%, #ieiRY); 'H
NMR (500 MHz, DMSO-d) o: 8.87 (s, 1H), 7.52~7.37
(m, 4H), 4.59 (d, J=12.2 Hz, 1H), 3.50 (d, J=15.5 Hz,
1H), 3.31 (tq, J=10.9, 3.5 Hz, 1H), 3.26~3.16 (m, 1H),
3.09~2.99 (m, 2H), 2.39 (d, J=2.2 Hz, 3H), 2.22~2.10

http://sioc-journal.cn/ 839
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(m, 1H), 1.99 (d, J=14.0 Hz, 1H), 1.63 (dqd, J=41.0,
12.2, 4.3 Hz, 2H); “C NMR (126 MHz, DMSO-d,) o:
171.26, 160.03, 147.60, 141.50, 133.70, 133.51, 131.78,
131.15, 130.70, 128.56, 128.23, 127.67, 127.54, 45.86,
45.58, 40.84, 32.21, 31.56, 16.01; HRMS (ESI) calcd for
C1oH,5sCINsO5SNa [M+Na] " 454.0700, found 454.0711.

(4-(5-(3-F IR I )-4- F FL e 2 - BR IR g - 1- 3% )-(4-
B2 (R ) ME M-S -8 FR B (Th): URZEE 91%, 1 B
%, m.p. 176~178 “C; '"H NMR (500 MHz, CDCl;) o:
7.45~7.25 (m, 4H), 4.75 (d, J=12.3 Hz, 1H), 3.69 (d, J=
13.1 Hz, 1H), 3.26 (dd, J=22.8, 10.6 Hz, 2H), 3.05 (t, J=
11.8 Hz, 1H), 2.76 (s, 3H), 2.47 (s, 3H), 2.26 (d, J=12.0
Hz, 1H), 2.15 (d, J=11.9 Hz, 1H), 1.95~1.70 (m, 2H);
BC NMR (126 MHz, CDCly) ¢: 171.10, 167.72. 159.11,
147.66, 139.44 (q, J=36.6 Hz), 134.59, 133.62, 131.98,
129.94, 129.76, 129.06, 127.96, 127.28, 120.20 (q, J=
271.7 Hz), 47.13, 41.99, 40.10, 32.21, 31.68, 19.08, 15.96;
HRMS (ESI) caled for C,H;9CIF;N30S,Na [M~|—Na]+
508.0522, found 508.0502.

(4-(5-(3-F IR FL )-4- Y S e -0 JE )R g - 1- 3 ) (4- il
AH)HEE(1): IOF 88%, HIAEA, mp. 176~178 C;
'H NMR (500 MHz, CDCly) d: 7.77~7.69 (m, 2H),
7.57~7.49 (m, 2H), 7.41~7.32 (m, 3H), 7.28 (dt, J=6.9,
1.8 Hz, 1H), 3.91 (dt, J=12.7, 3.8 Hz, 2H), 3.13~3.04
(m, 1H), 2.54~2.44 (m, 5H), 2.24 (dt, J=13.4, 2.3 Hz,
2H), 1.99~1.87 (m, 2H); *C NMR (126 MHz, CDCl;) ¢:
172.07, 146.67, 139.51, 134.75, 133.02, 130.09, 129.59,
129.49 (2C), 129.41, 129.06, 129.02 (2C), 128.32, 128.27,
127.27, 45.84 (2C), 39.21, 31.73 (2C), 15.55; HRMS (ESI)
calcd for C,,H,(CIIN,OSNa [M~|—Na]+ 544.9901, found
544.9922.

(4-FUR L) -(4-(5-(3- IR Ik )-4- F L g e -2 - B DR g -
1) H (1) xR 86%, HERA, mp. 174~176C;
'H NMR (500 MHz, CDCls) d: 7.44~7.32 (m, 7H), 7.30
(dt, J=7.2, 1.7 Hz, 1H), 4.78 (s, 1H), 3.88 (s, 1H), 3.36~
2.87 (m, 3H), 2.48 (s, 3H), 2.25 (s, 2H), 1.80 (d, J=30.2
Hz, 2H); *C NMR (126 MHz, CDCl;) §: 171.50, 169.40,
147.81, 135.80, 134.60, 134.30, 133.84, 129.94, 129.58
(2C), 129.11, 128.80, 128.48 (2C), 127.89, 127.30, 47.54,
42.24, 40.58, 32.46, 29.69, 16.06; HRMS (ESI) calcd for
C,,H,CLN,OSNa [M+Na]"453.0571, found 453.0566.

((5-(3-FA IR FE )-4- I JE e M -2 - JE Y WR g - 1 -k 3 ) 2 R
if(1k): W 90%, #HtE &, mp. 184~186 C; 'H
NMR (500 MHz, CDCly) 6: 7.66 (d, J=7.8 Hz, 2H), 7.47
(d, J=7.9 Hz, 2H), 7.38~7.07 (m, 4H), 4.84~4.62 (m,

840 http://sioc-journal.cn/
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1H), 3.69 (d, J=10.5 Hz, 1H), 3.46~3.30 (m, 1H), 3.07
(d, J=17.3 Hz, 2H), 2.45 (s, 3H), 2.23 (s, 2H); 1.97~1.64
(m, 2H); *C NMR (126 MHz, CDCLy) d: 172.21, 168.27,
146.41, 140.09, 134.73, 132.42 (2C), 130.10 (2C), 129.01,
128.41 (2C), 127.58, 127.23 (2C), 117.97, 113.49, 47.26,
41.92, 39.81, 32.68, 31.90, 15.39; HRMS (ESI) calcd for
Ca3H,,CIN;OS [M+H]" 422.1072, found 422.1088.

4 JE-5-(3- G PR 3k )-2- (e = 9t A 2k 2 HH I i e 356
WEME(LN): U 91%, A, mp. 201~203 C; 'H
NMR (500 MHz, CDCLy) 6: 7.62 (d, J=7.4 Hz, 2H), 7.55
(d, J=7.7 Hz, 1H), 7.49 (t, J=7.6 Hz, 1H), 7.31 (q, J=
7.9, 6.9 Hz, 3H), 7.23 (s, 1H), 4.86~4.63 (m, 1H), 3.75 (s,
1H), 3.44 (s, 1H), 3.00 (d, J=37.0 Hz, 2H), 2.47 (s, 3H),
2.19 (d, J=35.3 Hz, 2H), 1.78 (d, J=58.4 Hz, 2H); *C
NMR (126 MHz, CDCly) §: 145.87, 136.47, 134.80,
132.38, 131.04 (q, J=32.4 Hz), 130.27, 130.17 (2C),
129.13, 128.99, 128.57, 127.22, 126.58~126.41 (m, 2C),
123.90 (q, J=3.8 Hz, 2C), 123.56 (q, J=272.5 Hz), 47.42,
41.86, 39.67, 32.70, 31.89, 15.13; HRMS (ESI) calcd for
Ca3H,0CIF;N,OSNa [M+Na] 487.084, found 487.0829.
3.3 E4iEMEMR
33.1 BARMLAHhaTAE R A9 K R EM

K FRITHEN E H A& Pntif iy % g k. Xt
T HERAL AW 2081 K7 (0.0001 @) FREL— 58 i & 1) 5
24, FE 1% -80 FLAL ¥ DMF 1 g L il i 1% BHE,
WG A KMEEH, M =AEL, B E
HEL, T A B 2R A Rt R 24551,

e 1 B FOK I FE RS B 1) 259 rh R 40 IR IS H AR
T, BNEAT PR RE IR, ekl L 3§ R A% 10
/L, BT 24~27 CMISEENRGTE, 3 d JGIAEL
AEE s Sk, ToRMANIER, FEET ST
332 HARASIE B Ak st ihay A R iEMH

KRBT E H ARk A YR E 5 05 R0 A A i
& HRE R ST H AR A 2 8T R °F(0.0001 g)
FREL— e R IR 24, F& 1% 3E-80 FL4L7IY DMF
EARTCHI R 1%BRE, SR )5 A KRRE S A, B
H=AERE, WA, B4 2 vt 257

G A AT AR D g A E A 2 (Y AR S 7T Potter
W5 55 P& T Wi A0, Ab3E AR E T 24~27 CH
RENEIE, HEGET 20~22 CHEENEFE, 48h
JEAESE R, BRI Rk, RN R, it
(i

B B#1 kL (Supporting Information) L&) 1a~11 )
1H NMR, 13C NMR Fl HRMS &3, 3% 2644 R0 DL 4 37
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