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Synthesis and Biological Activity of 1-Aroyl-3-[4-
((2-cyanoimino-1,3-thiazolidine-3-yl)methyl)-
thiazol-2-yl]thioureas

Dai, Hong™*** Miao, Wenke* Liu, Jianbing” Wu, Shanshan”
Qin, Xue’ Zhang, Xin" Fang, Jianxin®*
(“ State Key Laboratory of Elemento-organic Chemistry, Nankai University, Tianjin 300071)
(® College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)

Abstract In order to explore potent pesticide containing heterocycle, fourteen new 1-aroyl-3-[4-((2-cyanoimino-1,3-thiazol-
idine-3-yl)methyl)-thiazol-2-yl]thiourea compounds were designed and synthesized by introducing the important acylthiourea
moiety into the molecular structure of thiazole. Their structures were identified by 'H NMR spectra and elemental analysis.
The preliminary bioassay revealed that some compounds showed certain fungicidal, plant growth regulatory or herbicidal ac-

tivities.

Keywords thiazole; acylthiourea; synthesis; biological activity
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6a: R = H; 6b: R = 2-CHj; 6¢: R = 4-CHj3; 6d: R = 4-CH,CHg; 6e: R = 4-OCH,CHg; 6f: R = 2-Cl; 6g: R = 3-Cl;

6h: R

4-Cl; 6i: R = 2-F; 6j: R = 3-F; 6k: R = 4-F; 6I: R = 4-Br; 6m: R = 2,4-Cl,; 6n: R = 3,4-Cl,

Scheme 1

1 XWIH

U5

P s O I R TR IR A A, X-4 B8 B
P AL, RAKIE; Bruker AC-P 300 Bk LARAY, LA
DMSO-ds A ¥ 7, TMS AW #%; Yanaco-CHN CORDER
MT-3 HZNICHRE S A K AR E AT K (200~
300 ED(H S ) 4. Bl i AR
%K. CNEEFARTHZE, LKA 4 A 5y Fmab .

12 AR

S SCHR[201 07 VE G P TR)AR 4-[(2- UL 7 i A
1,3-WEMRgE -3- 58 ) T -2 -G FEE M (2).

1.2.1  BAROK T BhF AL AUBR B (5) 89 5 A%,

7E— 100 mL P4 L, DA 0.01 mol FUACHE IR,
PPt R8I0 0.1 mol —&UWAR, WHE, ¥ R INIEA
INARIAL 7~10 he 5k nd, el e 2 SRR, i fs
FE i 4 RG] TN ROV,

#E— 100 mL DY 0.0053 mol i f R %,
W 15 mL, ZEAEETS, 1m AR A 0.005
mol iR [F] 44 4 1¥) 10 mL P BRHE, WEE, el 1
h. WEIR R, IR A, BRRRAE R T4 (R
&5, WTHER T 28
122  BARLAEH 6 4945 %

£E— 100 mL PY FfEH N 0.004 mol 2 J2 20 mL &
KN, 1m g %A 0.0042 mol 511 15 mL &
G TR, EERAEEE 1 oh, RJE IR 10~13 h.
TLC il RNV E5 G, W0k 28 AR = . fEIR
FEZMTVEE A VO k) V(L8 £.158) = 1/314r #5453 H
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PRr=4) 6a~6n.

1- 2R BRI I -3-[4-((2- TR JE WP 1% - 1,3- W s e -3- 3 )
FH L) - e -2 1 IR (6a): ¥R BT €8 A4, P2 77.1%.
m.p. 188~190 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
14.16 (s, 1H, NH), 12.18 (s, 1H, NH), 8.01 (d, J=7.2 Hz,
2H, ArH), 7.54~7.72 (m, 3H, ArH), 7.26 (s, 1H, SCH),
4.64 (s, 2H, CH,), 3.97 (t, J=7.8 Hz, 2H, CH,), 3.51 (t,
J=17.5 Hz, 2H, CH,). Anal. calcd for C;sH;4NsOS;: C
47.74, H 3.51, N 20.88; found C 47.68, H 3.43, N 20.97.

1-(2- PV 4% P 56 )-3-[4-((2- 30 5 IV g - 1,3- WG I
e-3-HE) P )~ W -2 HE TR IR (6b): 3% (5 1, 7 5
51.1%. m.p. 137~139 ‘C; 'H NMR (DMSO-ds;, 300
MHz) §: 14.02 (s, 1H, NH), 12.28 (s, 1H, NH), 7.55 (d,
J=17.5 Hz, 1H, ArH), 7.45~7.50 (m, 1H, ArH), 7.30~
7.35 (m, 2H, ArH), 7.27 (s, 1H, SCH), 4.64 (s, 2H, CH,),
3.97 (t, J=17.5 Hz, 2H, CH,), 3.51 (t, J=7.5 Hz, 2H, CH,),
2.43 (s, 3H, ArCH;). Anal. calcd for C;;H;cNsOS3: C
49.02, H 3.87, N 20.18; found C 49.13, H 3.73, N 20.32.

1-(4- FF R O R R 36 )-3-[4-((2- T 22 P i 2 - 1,3- W
F-3- 3 ) F G )-WE Mk 2- FE Y6 IR (6¢): 3 £ A A, 7R
55.4%. m.p. 196~198 ‘C; 'H NMR (DMSO-d,, 300
MHz) d: 14.18 (s, 1H, NH), 12.03 (s, 1H, NH), 7.94 (d,
J=17.8 Hz, 2H, ArH), 7.37 (d, J=7.8 Hz, 2H, ArH), 7.25
(s, 1H, SCH), 4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H,
CH,), 3.50 (t, J=7.2 Hz, 2H, CH,), 2.40 (s, 3H, ArCHj;).
Anal. caled for C;;H(NqOSs: C 49.02, H 3.87, N 20.18;
found C 49.07, H 3.97, N 20.16.

1-(4- 2B 5 TR 6 )-3-[4-((2- 80 WV g - 1,3- WG
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Jo6-3-2 ) 2 ) g M- 2- SRR IR (6d): ¥ B A i A4, o
62.3%. m.p. 190~192 C; 'H NMR (DMSO-ds, 300
MHz) 6: 14.19 (s, 1H, NH), 12.05 (s, 1H, NH), 7.97 (d,
J=8.1 Hz, 2H, ArH), 7.40 (d, J=8.1 Hz, 2H, ArH), 7.25
(s, 1H, SCH), 4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H,
CH,), 3.50 (t, J=7.5 Hz, 2H, CH,), 2.72 (q, J=7.5 Hz,
2H, CH,), 1.22 (t, J=7.5 Hz, 3H, CH3). Anal. calcd for
CisH sNgOS;: C 50.21, H 4.21, N 19.52; found C 50.32, H
4.18, N 19.60.

1-(4- 58 HE 2 PRI 6 )-3-[4-((2- U TV e 3 -1,3- 18
W dE -3 ) F G ) - M2 1 R (6e): B € B A, =%
67.2%. m.p. 203~205 C; 'H NMR (DMSO-ds, 300
MHz) 6: 14.27 (s, 1H, NH), 11.97 (s, 1H, NH), 8.04 (d,
J=8.7 Hz, 2H, ArH), 7.25 (s, 1H, SCH), 7.07 (d, J=8.4
Hz, 2H, ArH), 4.63 (s, 2H, CH,), 4.14 (q, J=6.9 Hz, 2H,
CH,), 3.97 (t, J=17.5 Hz, 2H, CH,), 3.51 (t, J=7.5 Hz, 2H,
CH,), 1.36 (t, J=6.9 Hz, 3H, CH;). Anal. calcd for
CisH sNgO,S5: C 48.41, H 4.06, N 18.82; found C 48.28, H
4.13,N 18.64.

1-(2- 5 F L )-3-[4-((2- AL WP e Fk-1,3 - IE M -
3-3%) 2R )-WE M- 2-JE1BR IR (6f): VRGO A1k, oK
52.4%. m.p. 108~110 ‘C; 'H NMR (DMSO-d,, 300
MHz) 6: 13.79 (s, 1H, NH), 12.56 (s, 1H, NH), 7.67 (d,
J=17.8 Hz, 1H, ArH), 7.54~7.59 (m, 2H, ArH), 7.46~
7.51 (m, 1H, ArH), 7.28 (s, 1H, SCH), 4.64 (s, 2H, CH,),
3.97 (t, J=7.5 Hz, 2H, CH,), 3.51 (t, J=7.8 Hz, 2H, CH,).
Anal. caled for CisH 3CINGOS;: C 43.98, H 3.00, N 19.23;
found C 43.87, H 3.13, N 19.05.

1-(3- 50K B R Ik )-3-[4-((2- Uk W e k-1, 3- g M e -
3- L) F KL )1 M2 L 0 IR (6g): R T A AR, PR R
58.1%. m.p. 174~176 ‘C; 'H NMR (DMSO-d,, 300
MHz) d: 13.98 (s, 1H, NH), 12.25 (s, 1H, NH), 8.07 (s, 1H,
ArH), 7.94 (d, J=7.2 Hz, 1H, ArH), 7.75 (d, J=7.2 Hz,
1H, ArH), 7.57~7.62 (m, 1H, ArH), 7.27 (s, 1H, SCH),
4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H, CH,), 3.50 (t,
J=7.5 Hz, 2H, CH,). Anal. calcd for C;sH;3CINgOS;: C
43.98, H 3.00, N 19.23; found C 43.93, H 3.18, N 19.30.

1-(4- A F L )-3-[4-((2- AL WP e k-1, 3- I M -
3-3%) F L) -WEmE-2- LR IR (6h): B A, 75K 61.2%.
m.p. 190~192 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
14.04 (s, 1H, NH), 12.23 (s, 1H, NH), 8.02 (d, J=8.7 Hz,
2H, ArH), 7.63 (d, J=8.4 Hz, 2H, ArH), 7.26 (s, 1H,
SCH), 4.64 (s, 2H, CH,), 3.96 (t, J=7.8 Hz, 2H, CH,),
3.51 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for C;sH;3Cl-
NgOSs: C 43.98, H 3.00, N 19.23; found C 44.09, H 3.18,
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N 19.17.

1-(2-FUAS L )-3-[4-((2- IS WP e -1, 3 - E M -
3- ) HH R )W Mg -2 BE T R (6): v B (A A, PR
53.2%. m.p. 184~186 ‘C; 'H NMR (DMSO-d,, 300
MHz) 6: 13.82 (s, 1H, NH), 12.31 (s, 1H, NH), 7.64~7.76
(m, 2H, ArH), 7.34~7.41 (m, 2H, ArH), 7.28 (s, 1H,
SCH), 4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H, CH,),
3.51 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for C;¢HsF-
NgOS;: C 45.70, H 3.12, N 19.99; found C 45.54, H 3.25,
N 19.87.

1-(3-Fi 2K Bk )-3-[4-((2- T3k I Jlae k-1, 3 - I M -
3- L) FRE ) W e 2- BE TR IR (65): v U AL AR A, PR
56.3%. m.p. 187~189 ‘C; 'H NMR (DMSO-ds;, 300
MHz) d: 14.01 (s, 1H, NH), 12.20 (s, 1H, NH), 7.83~7.87
(m, 2H, ArH), 7.52~7.66 (m, 2H, ArH), 7.27 (s, 1H,
SCH), 4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H, CH,),
3.50 (t, J=7.8 Hz, 2H, CH,). Anal. calcd for Ci¢HsF-
N¢OS;: C 45.70, H 3.12, N 19.99; found C 45.82, H 3.28,
N 19.91.

1-(4- 35 IS )-3-[4-((2- TS WP i -1, 3 - E M -
3-355) F L) -WE M- 2-FE AR IR (6K): B A bk, 75K 62.5%.
m.p. 192~194 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
14.08 (s, 1H, NH), 12.17 (s, 1H, NH), 8.08~8.12 (m, 2H,
ArH), 7.40 (t, J=8.7 Hz, 2H, ArH), 7.26 (s, 1H, SCH),
4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H, CH,), 3.51 (t,
J=17.5 Hz, 2H, CH;). Anal. calcd for C;sH;3FN4OS;: C
45.70, H 3.12, N 19.99; found C 45.89, H 3.03, N 20.07.

1-(4- YR 2K F L )-3-[4-((2- S I Jldg k- 1,3 - I M -
3-355) F L) -WEME-2-FE AR IR (6): P (AL A, PR 63.6%.
m.p. 199~201 C; '"H NMR (DMSO-d;, 300 MHz) ¢:
14.02 (s, 1H, NH), 12.21 (s, 1H, NH), 7.94 (d, J=8.4 Hz,
2H, ArH), 7.78 (d, J=8.4 Hz, 2H, ArH), 7.26 (s, 1H,
S-CH), 4.64 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H, CH,),
3.50 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for C;¢H3Br-
NgOS;: C 39.92, H 2.72, N 17.46; found C 39.81, H 2.65,
N 17.50.

1-(2,4- SRR T 3 )-3-[4-((2- T3 7 Je 1,3 1
Mgefi -3- ) R L ) - W M- 2 - L T iR (6m): VR B (8 il A, 77
# 52.4%. m.p. 196~198 ‘C; 'H NMR (DMSO-d;, 300
MHz) §: 13.68 (s, 1H, NH), 12.55 (s, 1H, NH), 7.79 (d,
J=1.5 Hz, 1H, ArH), 7.71 (d, J=8.4 Hz, 1H, ArH), 7.59
(dd, J=8.1, 1.5 Hz, 1H, ArH), 7.28 (s, 1H, SCH), 4.64 (s,
2H, CH,), 3.97 (t, J=7.8 Hz, 2H, CH,), 3.50 (t, J=7.5 Hz,
2H, CH,;). Anal. calcd for C;¢H;,CLNcOS;: C 40.77, H
2.57,N 17.83; found C 40.85, H 2.74, N 17.68.
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1-(3,4- SRR P 3 )-3-[4-((2- T W J - 1,3 1
M JoE -3- e ) PR ) —BE - 2- KL 1 JBk (6m): B €0 A,
54.9%. m.p. 186~188 ‘C; 'H NMR (DMSO-ds;, 300
MHz) J: 13.94 (s, 1H, NH), 12.31 (s, 1H, NH), 8.28 (d,
J=1.8 Hz, 1H, ArH), 7.95 (dd, /=38.1, 1.8 Hz, 1H, ArH),
7.84 (d, J=8.4 Hz, 1H, ArH), 7.27 (s, 1H, SCH), 4.64 (s,
2H, CH,), 3.96 (t, J=7.5 Hz, 2H, CH,), 3.51 (t, J/=7.5 Hz,
2H, CH;). Anal. calcd for C;¢H;,CL,NgOS;5: C 40.77, H
2.57, N 17.83; found C 40.64, H 2.49, N 17.87.
1.3 BirLEWMRIEYTEIENE

KBS AR T LR, o H AR A AT T AR B
MRS, WA G NZ s B AL JRAARBE
RSSO S A 2 TR A, KRR 50 pg/mL;
KR TRFHAEREPIAR T H A e & W R A K
WA, MRRIE Y 10 pg/mL; RID AL E 7
oy HARG G BEL Wise . WA 5 R REAR I AR K
sk, MRS N 1.5 ke/ha, 545 R 5 WLk 1 F1
2.

2 ZR5iT1e
2.1 RO RERAR

7E AR A F G40 R 2R 54k & W0 B i G PR &0
W, T NH BN 7300 B 34 9 W v - B 3 1)
FEB, RS ME S 2 A NH ILRRIE, H.
FRB A7 H S R B, A SR RS AE 6 7.26 oA IR LI K
WEMEIA [+ SCH FIILIRIR IR & 4.64 A4 1) FRLIg: g L5
MEERAHIZE (1) CH, IR LRI, 6 3.97 AE4i I =g

WEMELEER | —A> CH, LRI, § 3.50 24—
e kg WE AR BRI 5 — A CHL IR AL HR IR A .
2.2 HHiEMN

AWM E (R DRMW, EIREN 50 pg/mL K,
Wt G EA — WA RIETE(S X EZY Triadimefon
FHEL). Mk S YIPRIRN 4-Ai gl F BUR(6K)I, XJ BT it
TR AR I — s A, XN AR 2 ] 2
H53.1%, SIERISLIIEIRA 52.7%, KA 2
FIHMEIR K 62.3%; BEAh, (LAY 6m X /N2 R 4
IR 54.0%; L& 6h X3 5L 30 R A
58.9%( 5 X} HE 24 Triadimefon #21T); L&) 6d %3 4
LUANHIZE R 50.5%. M AT PENRACR DR
B, 7EIRIEN 10 pg/mL i, S8 LA W% 8 7 A AR
KU T 2 RIEER. 2R3 10 4-A7 8% CH;, OC,Hs
IAR(6e 1 6e)i, ¥i% AR X4 i (45 %) 2 Triadimefon
FAEL), HARHER D54 67.5%H1 69.8%. [yl i
gELER 2T, 75 1.5 kg/ha (FE T, KZHIFRE
TR BRI, (EAL A 6e K 6n TR 4 3R
L H 23.4%F0 70.2% 1401, LR ALA ) 6n X A E
AR BT I = T R A TR BR BTG 12 (23.8%).

3 i

DU s e G e 7 — R AT B 1- B it k-
3-[4-((2- U Y fide He-1,3- W Wk o -3- 56 ) B 5k ) —Ig e-2 - |
REAEY). APEEINNRLE KR 5 Biste &
YA — R AR K s R v, gt
&5 AL ST IE AR AT .

F1 HIRLEY 6 MR BEE A KR TS
Table 1 Fungicidal and plant growth regulatory activities of the title compounds 6

AR B EY%

I He K-S 2 YT 0
Ll AR BRNRE fhmm | VRRA | RARE | VERAEEEY

6a 12.5 0 14.2 0 42.6 +37.8

6b 18.7 11.4 0 11.2 0 —11.2

6¢ 10.0 0 35.0 2.8 0 +67.5

6d 0 25.6 0 50.5 9.4 —5.0

6e 20.5 0 0 6.0 15.6 +69.8

of 22.5 0 422 0 0 +17.6

6g 0 0 17.5 2.8 20.2 —20.0

6h 25.2 58.9 15.0 16.9 0 +233

6i 0 0 7.5 0 10.2 +15.7

6j 42.0 7.6 45.0 0 12.5 +28.0

6k 53.1 30.5 24.6 52.7 62.3 +65.2

6l 18.0 9.6 0 25.2 0 —7.8

6m 54.0 53 25.0 0 18.5 +35.8

6n 0 0 17.1 6.0 0 —5.6
Triadimefon 72.8 66.3 73.7 85.3 81.2 +80.7
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K2 E LAY 6 MIBRELIE MEEWHI2/%)”
Table 2 Herbicidal activities of compounds 6 (inhibitory ratio/%)
o A ENf 4
= oy - Sl e T Ly O b e
e i o P = TS )t
ME i ji
6a 0.8 0 0 0 2.2 5.9 34.1 17.1
6d 9.5 0 0 0 17.2 0 28.8 0
Ge 9.6 0 2.6 0 234 6.8 36.0 49
6h 9.5 0 0 0 14.4 0 29.2 24.4
6k 26.0 4.8 0 0 5.4 19.1 28.8 9.8
6m 1.2 0 0 0 0 0 19.2 3.0
6n 26.1 6.2 0.9 0 70.2 11.0 19.2 12.7
A 0 100 96.0 0 23.8 100 100 0
X Az 2-F-3-(2- 505 E) U -3- R T TR 4 LT
(T, REw, 27, BGF, MR, sRLAE, 2005, 33,
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