highlights.paper.edu.cn

3% 5 54 ‘\, hERERYESEREN

20104 3 4 Highlights of Sciencepaper Online March 2010

5-=& PE-1,3,4-FE_IRAY
RESREEMFEERR
- %3

(N ERFRBEER, WIFEMN  646000)

WE: sZAFE-13, 4w REEY U AN BEIFHE I RBRREERARELAETEE RS HE
3, HRMAY N EHN BRI #EFEIREAE (H nuclear magnetic resonance spectra, *HNMR) . & Jf Bt F & i
(liquid chromatographic mass spectrometry, LCMS ), L& M f 8 BT (Xoray diffraction, XRD ) #H ¥
BN, SSZRFELS 4 E A RANADEARKNWBEE AR R EY, IR -2 WREEYE, &
HHUA SRR E KRR ER.

KR ANAE, 5SS RFE1,3, 4R, % AVAR,; 4%

RESES: 0621 XRARIAE: A XEHS: 1674-2850(2010)03-0492-6

Studies on microwave-assisted synthesis and biological activities
of 5-(trifluoromethyl )-1,3,4-thiadiazol ureas

LI Kejian
(Public Security Department , Sichuan Police College, Luzhou, Sichuan 646000, China)

Abstract: A simple and efficient method is developed for the synthesis of 5-trifluoromethyl-1, 3, 4-
thiadiazol ureas I from heterocyclic amino compounds and intermediate I under solvent conditions
using microwave irradiation. The structures of the titled compounds ]l are characterized by ! H nuclear
magnetic resonance spectra (!HNMR), liquid chromatographic mass spectrometry (LC-MS),
elemental analysis and X-ray diffraction (XRD) data. The results of the biological activities of the title
compounds indicate that the titled compounds have low herbicidal and insecticidal activities, but good
fungicidal activities. Some of them have good plant growth regulation activities.
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0 3IE

1,3, 4- B MRAL S YR EL THEAE ZRHE, oTHRHE&IUREZ ., HRAGME R,
TR T E AR R EZ P, BN, 532 %-1,3, 4 E_MERBM WA LM CEEER
V) W EIE; RREG 7 A RAERR R L A RIS, B KRR E AR, MRS . Bk
FEERAEN T A, BT 1,3, 4TS e Y R I A, RO R, o AT H SR A B A
Zupld,

HE AR NEN NS RIRER RGN, 2R UERT FERELGY ",
BRE, B _MIRRKGIAR AR RREAEYERE, 1 NFE-N-Q, 2, 3-8 M3k, FEHEME
AR, BBV UM RTEYE, HWIREIRAM T RERILME Y, Hik, % 2,5-"H-1,3,4-8
“HRSYERE R, BAEENIIBANHNE.

MRS RMZETFERA—FRARNEEFB. 1986 4, MEXK GEDYE % #7517

EEEN: FRE 1981, B, PN, BTG, AYMLE, HAKE, HPEEYE Email: likejian19811228@126. com




Vol.3 No.5
March 2010 ERAE. FZRFEL, 3, +E S REBMEARREDFRFE 493

B P AT BRI , RIRE L H AT I 1 240 £, ZJEHBEA—FHBAREG A R P
JTERLA, JUFBTA B RS AR AT B T s SR NI, SRR T RA LSRR
RBCEBER, FERE, BIRMNA, PFaBALE R, B UTARE, SRRETEFEERMESK
FaRaam.

R AR A R TT 8 B A AR R FE FRIRRAL & W), R YE ., B At
PR ERBTHWEFRRRIN, BRI —FREFRE SRR T ENRR, BERT —&LR
AR EMEERNEILEY.

1 ERRAF S

1.1 RFSHEH

B AT B S el 2 i & A sl
1.2 HrEE

Yanaco CHN CORDER MT-3 JTE /2 #H1{¥ ; Bruker Smart 1000X 5488 581 ; LCQ Advantage
# LC-MS (ESIR); BrEBIER H 400 MHz Varian Mercury B, 300 MHz Bruker AC 300; % &1Y.
X-48F B BRI S TIEN JERBRAEARATD ; MBI AR initiator 8 (Biotage AH]) ; FHRX
B &% . combiflash companion (BiH:H!) (TELEDYNE Isco /A ®]); L& TLC EARERK
GF254 [FRBHALTHERAT, %4, HBRY (W =38 ym) % <4.0] AR 0.5 NRFELFLER
#4 (sodium carboxymethylcellulose, CMC) /KIEW B, L= ENHEARRR S EWEF SE
AT 2 WEEER DEFL (ZCX-T) 100~200 B, 200~300 B (50~75 pm)], SLHAT A
B FEE MBI Chem Office 2005 H#) ChemDraw Ultra 9. 0.

2 BRAE
stk a8 BT EWT .
: 0 o\ :
S EZ 0
1
NHyNH-C-NH, ———————— H I
CF3COOH \N,N NaH, I THF  yxos
ArNH, NH\Ar
F+<\ T —> \ \Ir \n/
II
CH3

Br@— CI—O— dm —<\> O‘

2.1 2-HFE-5-=HHPHKA1,3 ,4-"5_%5%4%

7E 500 mL DU OMRH, ANA 47. 42 g KEBIR, 54.1 mL = ZBRA 135. 00 g TRBERE, MHE
70°C I 30 min, FEIIFE 110°CEIF, KM 2 h, KRBBEHEA 1000 g 1K, FFkTEL2BME, S8,
ZIRTE, BEREBECWHES S, BHZEAKERES R, BRLaNREME, =R 63.2 %, /&
N 190~191°C, 4iREH 98% (SCHR 16 HA 190~191°C).
2.2 1-FHE-5-=5EPI-1,3,4 BB - 2-FIE P RR S B4

¥ 6 g NaH MIABIZEESR 25 mL WEBKME (tetrahydrofuran, THF) # 250 mL BJEFEMH P, F¥
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20 g 2-HES-ZHRFE-E METF 60 mL THF #, BRBIAZR 100 mL FEERBR+, KET,
BWIMA . WinsEe)s, KIS FERM 15 min, WEMA 25. 3 g BRER —JEHE, KB F4k&ER N 5 h, &
ZRIR., IMSEEE, FERMEHIA 100 mL K ZBRZEE, FARMEEAYE% 3~6 K, SHAEN
A8, ATK NaSO, T4, IRTHAE, SAAMBE/ZRZEE=10: 1 ZEEE, FHAMB/ZRZ
E=1: 1 dEERA, BB, FH 61.3%.

2.3 HiEAEHIHERK

A Y T BRI A R T . #F 500 mg FHEF=H 1 & 195. 3 mg 2-FZMBEF 2 mL THF MAZ]
0. 5~2 mL MR R B, kARG RE T=150°C, RMETE] =25 min, WBHFHEAHN normal
AL, RWMEHRE, fril REMBGEE, S8, T8, 877 280. 2 mg, FH56%. HMfLEwik
FREFEER, FELESYERSZE HNMR, MS MTESVHIE, L&Y 2h BE A5 X-EH
iE GnE 1R,

E1 LAY 2h i X-BRTHEW
Fig.1 XRD diffraction structure of compound 2h

1-MEBE2-3-(5-=F FF -1, 3, 4B T EDO IR (2) ABEIER, F=FH 56%, 5 H225~227°C;
THNMR [400 MHz] $§=12.859 (s, 1H, NH), 10.123 (s, 1H, NH), 8.350 (d, J=4 Hz, 1H),
7.861~7.817 (m, 1H), 7.528 (d, J=8.4 Hz, 1H), 7.149~7.118 (t, J=6.2 Hz, 1H). ESI-MS;
M) m/z (%) =287 (100); TLEAHTEIS(E . C, 37.37; H, 2.09; N, 24.21. SLW{E. C, 37.27;
H, 2.11; N, 24. 25.

1-(6-F Be-2-NE BE 2 )-3-(5-= 90 A 261, 3, - e EDO IR (b) @ EE, F=FK 55%, K
238~240°C; "HNMR [300 MHz] §=13.056 (s, 1H, NH), 10.130 (s, 1H, NH), 7.746 (t, J=
10.6 Hz, 1H), 7.330 (d, J=11.2 Hz, 1H), 7.016 (d, J=10.0 Hz, 1H), 2.476 (s, 3H,
—CH,). ESI-MS: (M) m/z (%) =302 (100); JLETERE: C, 39.60; H, 2.66; N, 23.09.
SEifE . C, 39.77; H, 2.51; N, 23.13.

1-(5-F3-2-Mk e 3)-3-(5- =R #-1,3, 4B IO IR (o BaEE, RN 62%, HEN234~
236°C; 'HNMR [300 MHz] §=12.864 (s, 1H, NH), 10.037 (s, 1H, NH), 8.202 (s, 1H),
7.712~7.677 (m, 1H), 7.467 (d, J =11.2 Hz, 1H), 2.267 (s, 3H, —CH;). ESI-MS;
M) m/z (%) =301 (100); JTCEOHHELME . C, 39.60; H, 2.66; N, 23.09. SLHMEH. C, 39.50;
H, 2.72; N, 23.13.

1-(4-F 3e-2-ME ) -3- (5- =R -1, 3, 4 E RO IR () HEREIK, F2RHR 58%, BA 250~
252°C; "HNMR [300 MHz] §=13. 065 (s, 1H, NH), 10. 148 (s, 1H, NH), 8.233 (d, J=7.2 Hz,
1H), 7.334 (s, 1H), 7.006 (d, J = 6.8 Hz, 1H), 2.339 (s, 3H, —CH;) . ESIMS;
M) m/z (%) =301 (100); JTERAFEEME . C, 39.60; H, 2.66; N, 23.09. SEHMMEH. C, 40.06;
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H, 2.61; N, 23.11.
1-FER-3-(5-=H 21,3, 4B MWEH IR (o) AR, =FK 58%, WAN 238~240°C;
THNMR [300 MHz] §=11.63 (s, 1H, NH), 9.084 (s, 1H, NH), 7.381 (d, J=6.8 Hz, 2H),
7.154 (d, J=11.2 Hz, 2H), 2.270 (s, 3H, —CH;). ESI-MS: (M) m/z (%) =301(100); ;L&
STEEISE . C, 43.71; H, 3.00; N, 18.54. SELME: C, 43.61; H, 2.90; N, 18. 82.
1-(5-1R-2-MEhE2)-3-(5-= /A -1, 3, - T EDO IR () BERBEE, ™=K 86%, B k258~
260°C; "HNMR [400 MHz] §=12. 224 (s, 1H, NH), 9.936 (s, 1H, NH), 8.447 (s, 1H), 8.027
(d, J=38.4 Hz, 1H), 7.695 (d, J =8.4 Hz, 1H). ESIMS: (M) m/z (%) = 365(100),
368 (85); TLRAWHEIE: C, 29.36; H, 1.37; N, 19.02. sLWHE. C, 29.57; H, 1.57; N, 19. 10.
1-(5-5-2-MEIEF)-3-(5-= 8 I -1, 3, 4B O IR (o) BHEBEK, =N 80%, AN
262~265°C ; 'HNMR [400 MHz] §=12.178 (s, 1H, NH), 9.945 (s, 1H, NH), 8.383 (s, 1H),
7.938 (d, J=8.8 Hz, 1H), 7.732 (d, J=8.8 Hz, 1H). ESI-MS: (M) m/z (%) =323(100); J&
RIS (E . C, 33.40; H, 1.56; N, 21.64. s£WifE. C, 33.39; H, 1.72; N, 21.56.
1-2-F-3-MEME 2)-3-GG-= B &1, 3, 4B M E)H IR (h) BEBEE, RN 59%, AN
242~245°C; "THNMR [300 MHz] §=12.286 (s, 1H, NH), 8.965 (s, 1H, NH), 8.465 (d, J=
10. 8 Hz, 1H), 8.165 (d, J=4.8 Hz, 1H),7.488-7.446 (m, J=5.3 Hz, 1H). ESFMS.: (M) m/z (%)=
322 (100); JTCRATHEISIE: C, 33.40; H, 1.56; N, 21.64. SEBAME: C, 33.59; H, 1.42; N, 21. 41.
1-MERE E-3-(5-= M P &1, 3, +-BE B IR (1) HBBEEK, FER 6T%, BAN
240~241°C ;'"HNMR [300 MHz] §=13.365 (s, 1H, NH), 11.249 (s, 1H, NH), 8.792 (d,
J=6.8 Hz, 2H), 7.302~7.270 (t, J=6.4 Hz, 1H). ESIMS: (M) m/z (%) =289(100); Jt
KIS, C, 33.11; H, 1.74; N, 28.96. SLf&. C, 32.95; H, 1.93; N, 28. 90.
1-(4-RRE)-3-(5-=FHF 1,3, 4B JRG) BB, P=3H 58%, BRR 248~250C;
'HNMR [300 MHz] §=11.778 (s, 1H, NH), 9.330 (s, 1H, NH), 7.507 ~7.444 (q, J =
11. 2 Hz, 4H). ESFMS: (M*) m/z (%) =368(100); JLE A #EeME. C, 32.71; H, 1.65; N,
15.26. S£ME. C, 32.81; H, 1.60; N, 15.19.

3 EUEEER
Hoxt A R BAML A WU T G S % R TT R A WS tR L, SRS &ML E
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Tab.1 The insecticidal and plant hormone activities of compounds [I

P RHEE (RESE. 0.0220) HYBHE RS 1.0X10°%)
i =25 BRFA4R
2a 0 0 —173.0
2b 0 0 —92.3
2c 0 0 92.3
2d 0 0 —76.9
2e 0 0 —17.6
2f 0 0 3.8
2g 0 0 —3.8
2i 0 0 —30.7
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x2 HEWIRBEEME
Tab. 2 The fungicidal activities of compounds II

REWEE GRE. 5.0X1073%)

eV hE  BERE RARE  RRRN RRE

2a 0 36.7 40. 9 0 21.1
2b 12.0 36.7 18.2 24.5 26.3
2¢c 40.0 40.0 18.2 30.2 21.1
2d 40.0 46. 7 36.4 37.7 13.2
2e 34.8 35.3 43. 8 70.5 40.0
2f 32.0 43.3 31.8 0 21.1
2g 20.0 16.7 36. 4 33.9 39.5
21 40.0 40.0 40.0 15.1 0

2j 21.7 21.7 21.7 60. 3 36.0

AYENBIERY . ZRUEYHRERE R BB, BRA—RREENE, aW 2
EEABIFHOEYA RN EE, ERESEN 1. 0X1072 % P E/RFHABRMERER 2. 3%. L&
WIS S IE IR R BB YIS UL IETEBE— BB 5T

4 ZHit

RA—FAE ML, ESRABN SR RN, B2 &H 7 TRIPNRRAE
BErp A, 7R T SARBURERE X GBI AN RBRAT ERAFRELEY. HREES
KBTI WATsSe, 7S B A G AL BRI AR, RERB R IR R R DL HRANSE
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