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Synthesis of Thiophene Formyl Thiourea Derivatives and
Fungicidal Activity
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Abstract 13 New thiophene formyl thiourea derivatives were synthesized via cycloaddition reaction of 3-mercaptobutan-2-
one and methyl 3-(substitutedsilyl)propiolate, selective hydrolysis of ester, isothiocyanatation and amination. Their chemical
structures were confirmed by '"H NMR, C NMR and elemental analysis. The inhibitory activity against Gaeumannomyces
graminis var. tritici and Rhizoctonia solani was evaluated in vitro by the plate method. The results indicated that most of thio-
phene formyl thiourea derivatives showed some inhibitory activity against gaeumannomyces graminis var. tritici. Compound
1-cyclopropyl-3-(4,5-dimethylthiophene-3-carbonyl)thiourea (8c) gave the best performance and its inhibitory activity was
close to the control level of silthiopham in the concentration of 10 mg/L. The structure analysis showed that the steric hin-
drance of functional group at the second position of the thiophene formyl thioureas had no obvious effect on the inhibitory
activity against gaeumannomyces graminis var. tritici.

Keywords thiophene formyl thiourea derivatives; synthesis; inhibitory activity
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UFLEIE T, ABR RS ML AR T A T
H

DAME Wy by 45 ¥4 B 22 B AL B D TE B WS M S R
e A LR 32K K-S (HEMY-2)-1,2,4- 18
— e IR KON A B (tioxazafen), T WE B
(thicyofen)”! . M M T % (ethaboxam)™ . 1 g 14 %
(silthiopham)™), Mt 4 fi% (penthiopyrad)!' /45 £ 73 5 T %
NAFRER. JERBATHES ) T & A&
JRAS TR R L LRI R AT AR R N 2 4l
R ELA L MG, SR A Sy FE I SRR IR AT AE
W G5 6 5 FEVERFF FUR 9 R AR A, VB i TAR (1 — 3
gy, FATIBET & R — %ﬂ%%%%%ﬁ%%mi%,
WREAIEE SIS &R, DU 0 /N 22 4 tlus
A T A T e S A .

ik, FA13% M Scheme 1 FiREk & T 13 R
TLA FROE ey FR RS BRARAT AR, R SRR IR S 45
T4 T VWY 2 R i 1A (A A ot JF A A P R .

;
Q sH R'\S_/ 9 (1)0.1equiv. +BuOK
+ —
/ I \OMe (2) acetic anhydride
1 2
CO,Me CO,H
AlCI 1) SOCI
;[ﬁiﬁm._i+ T\ gt 1)SOC
5 Si DMA s SI (2) KSCN
\
3a, 3b 4a, 4b
0
NCS R2
/\ \ /\R1 3
S /
\_ 1
5a, 5b R
6a ~ 6g
CO,Me CO,H
LiOH (1) SOCI,/KSCN
g~ Si CH3OH _R?
\ S (2) HN]
3a 7 R3
0O s
y wkw#
/R B
S7 ga-~gf R

6a: R'=H, R’>=allyl, R*=H; 6b: R'=H, R*=i-Pr, R*=H; 6¢c: R'=H,
R®=cyclopropyl, R*=H; 6d: R'=H, R*=cyclopropylmethyl, R*=H;
6e: R'=H, R?=3-chlorobenzyl, R*=H; 6f: R'=Et, R*=Et, R>=H;
6g: R'=Cl, R*=allyl, R*=H; 8a: R*=allyl, R*=H; 8b: R?=i-Pr, R®
=H; 8c: R*=cyclopropyl, R°*=H; 8d: R*=cyclopropylmethyl, R®*=
H; 8e: R*=3-chlorobenzyl, R*=H; 8f: R?=Et, R*=Et

B 1 B mES FH R BRUIR 1) 15 Rt £

Scheme 1 Synthetic routes of target compounds
1 ZER5He

1.1 4,5-ZFRE-2-FE RN -3- IR AR & AR
HAREEYIR G iR, w38 kB RE A1 51

2684 http://sioc-journal.cn/

NEAGERM . T RS N RAET
U i R T T AL R ST X B VR
A IRBLZEAFHZ] S A m A skrd. BATHTIRIBT T A&
TAERBEANIERE N a-SEEA S 3-= W SRR P R
W2 T ¥ 24 5 L SEBLAE e Wy 34 B 5 }\%%B’Jﬁ%“z]
SR, FEEANA AR A . AR Tk —
RN, JADFR T DGBCT B 9 AL 70 ) 5 e ﬂ\”
I T %, MR R sk 1 R,

R - PIREEREIRIR T G5 3-8 5-2- T M AL & ¢
Table 1 Cyclization reaction of methyl trimethylsilylpropiolate
and 3-mercapto-2-butanone

Load/
Entry Promoter 0? T/'C
equiv.

Time/h Solvent Yield”/%

1 FeCl*6H,O 0.1 rt.~110 10 DMSO 0
2 FeCl; 0.1 rt.~110 10 DMSO 0
3 CuCl, 0.1 rt.~110 10 DMSO 0
4 CuCl 0.1 rt.~110 10 DMSO 0
5 CuO 0.1 rt.~110 10 DMSO 0
6 PhsP 0.1 rt~110 10 Toluene 0
7 DABCO 0.1 rt.~110 10 Toluene 0
8 NEt; 0.1 rt~110 10 Toluene 0
9 ¢-BuOK 0.1 r.t. 3 Toluene 87
10 #+BuOK 0.5 rt. 3 Toluene 59
11 #+BuOK 0.05 r.t. 3 Toluene 67
12 +BuOK 0.1 rt. 10 Toluene 72
13 #+BuOK 0.1 rit. 3 DMF 33
14 +BuOK 0.1 r.t. 3 DMSO 13

© 2016 Chinese Chemical Society & SIOC, CAS

“1 equiv. of acetic anhydride was used in all reactions. Isolated yields based
on methyl trimethylsilylpropiolate.

NTHREBEE IS GOE s, BNs%T
FeCLU"™IA Cu £EUVEILIY q-F2 3 5 HUR ) TR bR iz g
WA, (BRAFSIIER 1, Entries 1~5). A1
it 228 T LA = B (Phy )Y . = 2 i (DAB-
COYY. = Z PV R A A S Bk &L SR, B
P4 I (AR T P 18 0 38 S S R S TR ) R, R IR
ARV SR B R R A SCERARE T LR
S A A ) A I 1y Bl R R G 1) T ik, R R N
i FECR B 20%~58%. FRATTIE &% 7 HoZ = M
FIEALTERE. 247E 0.1 equiv. AU T BEARAAE R, =T
SR 3 h 3R T 87%MISCHE (Entry 9). LI 1
InE) 0.5 equiv.hf, WA RIMRIMER] 59% (Entry
10). > Hr R ER AL 52 4, BEE D BT
4,5- — FSEMEYy 3-FR R F G A2 B W] RS A2 T2 I 72 dl A
R RS2 1 22 0T T A7 70 B TR 5 (1) S i AR 5% 1 A 7
i B RE e AL BTG ARG M, (R0 BT BB ) 72
HIBEEREALAE F 32 BB . ik — 0 B f 550

Chin. J. Org. Chem. 2016, 36, 2683~2688



Chinese Journal of Organic Chemistry

&, R R A 56 4 (Entry 11). T2
ATTaE— 25 25 552 I JSLI (A1 6] S5 B () ), 4 o Bk P R4 1k
FIREAAR, o NP K F] 10 h, JREH
B3 — P = (Entry 12). $E35 25 829 775 N 5%
Wi, 24 DR M P A BT 75 DMSOLDMEF A S B,
BT BE R A E R, R EIAE 35%m
(Entries 13, 14). FAMACKI N MR LLH AT
A, 7€ 0.1 equiv. U T FEH FIAAAE R, fEEERMN 3 h. 1%
JEEH T - IR IR TR S 3-3t
2-THIRRE, R 78%.
1.2 4,5-ZFAE-2-BURIEM-3-FER I & R

4,5- F 2B AR ME Wy -3- FR I S A R AT AR 0 1
BRI 4,5- 7 B - 2-HUAR e Dy -3- FH R T e £« B
o BEA R SZIRIR). FRATTRI A 4,5- — FF -2 -fk g Iy - 3-
F 2 I B Qe X6 S ) A AR 2 A O U M 22 5, ik
i =S ALER(AICL)/N,N-— R JZ(DMA) (V' V=3
A)K AR 2R, R HAE 3] 4,5- — F L2 HUAR ek L g1y -
3-HIERU2, e B AU AL 21 (LIOH )/ F i (CH50H)/ 7K (H,0)
IKfRAA R, BRI REREALIG 4,5- — FF3EMENy-3-FFER. F
M5 ANE B . SR E b RS20 55 (6 1 A5 21 4
JSL PR Bt BRATT A4
1.3 R FREERRCTE I EE M

9T VA MENy AL A IR AT AR A B R S, AT
SR FH ST MLV P DL B 22 A Kl R R IR T & i A & 4
6a~—6g 1 8a~8Ff X /N7 4o I3 Ji T 10 28 A 40 o) v 12k
MREE R ANER 2 Fros. LEFTG RIS 52 91 ey FR ik
WRARATAED) T, B 8F 4k, KA YIXT /N 4 o
993 55 TR BT B H — 8 A HIE 14, 6b. 6g 8a~8d 7 10
mg/L R EE T HIHNE PRI, oIt 8¢ MIBEETE
FIUE AR, 1E 10 mg/L W T H 0B i 1 e ol i
TR TR I IR K. WD A5 43 AT mT DL H, ey -3- Yt
FORMRATAY) 2 A0 E R K /N R A 1 52 e AN B
B, X EIRATY S RIE ey -3- B AT AP 2 AL E AR
H RN pE s B U B R AF e B 5 7, 1K
Tl 22 55 T R H T R A0S W R HE I B A FE BT A
AN =AY, BRibz Ab, AL 5T ey I R
JIRAT AR AR KRB SORE T3 998 B (R4 A, AR ) 2 £ P
BT E(104 14 0.1 mg/L) FH5AT R 8 H MG

2 g

DL 3-Zdk-2- T WA 3-HOARRE: 2 A o i FH S R ke 4
JERE, DOBUT BEER A M ARl i BB R A N A R T
4,5- SRk BEmEwy 3- R FR R AT AE M. 4,5- - FAE-
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2 WEYY AR IRATT A2 A0 /) 22 4 T I i R 1 5 40 ol
e

Table 2 Inhibitory activity of thiophene formyl thiourea deriva-
tives against gaeumannomyces graminis var. tritici

Percent inhibition/% (In vitro)

© 2016 Chinese Chemical Society & SIOC, CAS

Compd. 10 mg/L 1 mg/L 0.1 mg/L
6a 15 11 2
6b 36 19 9
6¢ 21 14 13
6d 23 22 14
6e 27 25 24
6f 25 20 18
6g 37 23 15
8a 36 — —
8b 48 20 —
8c 72 11 —
8d 40 10 —
8e 20 12 —
8f — — —
Silthiopham 77 68 62
¢ “—"No activity.

2-Fek FEWE WY -3- TR F R A7 A2 0 20 31 e i = S A6 45/, V-
PR A R M S A T KR R R K AR,
Iy AR 2-REAE RN -3-FR A 2 A AR ) Iy - 3-
HERRTANY), WEM A& AR T 13 ASWEWy-3- FI
BRORATZEDD. T PR, BR 8f SN AHR b 5% /)
2 A I D PR B — R RS, 7E 10 mg/L
WKL, 8c [ ERNE 1 F2AL BIA 31 1 X He ek I i 1403
VEACE. WP S ENE MBI, Wy -3- F AR IR AT 25
W 2 BB BE PR RN /N 4 g Tt )0 s 5 B
R XA RENE AL S YR — D A R B
Rt 7 2%,

3 SLEERSY
3.1 UEE5EHF

GC 85 HPLC F T S F i A 43 HT; 'H NMR . °C
NMR H Agilent-NMR-vnmrs 400 #%kEIEIRIC(CDCly Ky
#, TMS NWAR); % H Bruker micrOTOF-Q II fif i
1 JTCE M A E Elememtar Vario-II B 56 & 1K
1 R WRS-1A B0 s A 9 SR i 1597 H] HPG-280H
NIAAE. B R e 7 v B 2o i 40 s 22 400
REAE G,
3.2 mIREEK

P 1 /N Z2 4 T 1 (Gaeumannomyces  graminis
var. tritici) ] AO R ZARE ) DR3P 22 8 /N 22 99 35 0
FHEAL; KFE ORI B (Rhizoctonia solani) B FA A M.
KEAHYORA 2B KR T 0T 7L = 3R it
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R

3.3 HiEkR B EYIHE L
33.1 4,5-= % R -2-FUAR kA g ey 3o F 8 P B5 (3a,
3b) &9 & A%

¥ 3-FE-2- T HR(5.72 g, 55 mmol) R NSA 35 mL
FZE[) 100 mL [) e R, 285 MRS AN 3-
AR R 25 TR B R B (S50 mmol). ZEHiEHE AT
#1(0.56 g, Smmol), ZTRIY T, FERBL, ARGk
W, BRI M5EA, AT 3 h RNSEASE, FHA RN
ZH NN ZERET(5.6 g, 50 mmol)J5, HI#E] 80 “CHEH:3
h. SRJGE B R 7 a7, R EC 10% BRI
KBRS, A TR AR, OKEERE TR, T8
Je WA WUABSETE S R AR, 85 BRI AE Z b
Iy, A3 EUAH N 4,5-— FF -2 HAR fik g 1y -3- PR FY
fis.
332 4,5-= W HK-2-7 K Ey-3-F B (4a, 4b) 89 & AR

A 15 mL /KA1 15 mL FEER 100 mL [ B0
N 1.3 g (55 mmol)ESEALELAT 12.1 g (50 mmol))
4,5- " FHE-2- = FRRRESE MRy 3- R F S, AR 3
h. SR TZAHEN, FREDHKIER. HRRILEH<
2). BEE. SEDEF TR 4,5- RN 3-FR(7.2 g), UK
K 92%.

4,5- " F LDk B WE My -3- R4 I SCHR[12] 5 vk
PRI K IR 3.
333 N-BUAK-4,5- = F A 2- B KKy -3- F BE ALk
(6a~6g, 8a~8f) 4y & 5k,

(5 mmol) 4,5-— FFE-2-EUACHEW; -3- IR TN /%
A 10 mL A [ AR ISCE: B = 1 Nl
W, TERRIRE T2 708 mg (6 mmol) &AL IE
B, In5eJE kS EIR S R 2 h, s i i R A B
SULTEOSS, ) SR R AN 10 mL 25, FRidfise
BN 534 mg (5.5 mmol)FR FALHI(KSCN), o34 76 &
TR 2 h JE BRI . EEE R R A, A
FAPEURHZ(5.5 mmol), 4KSE[RIJM 2 h. R MK
i KBES FERAESN B, 15IR B G A .

1-035 P 3 -3-(4,5- — F k-2 = PP L 7k Rk g gy - 3- T ik
L) Bt IR (6a): & BT [E AR, YLA 80%. m.p. 106.5~
108.7 “C; '"H NMR (400 MHz, CDCl3) 6: 10.67 (br s, 1H,
NH), 8.60 (br s, 1H, NH), 6.02~5.94 (m, 1H, NCH,-
CH=), 5.35~5.26 (dd, J=16.8, 10.4 Hz, 2H, =CH,),
4.39~4.36 (dd, J=5.6, 5.2 Hz, 2H, NHCH,), 2.37 (s, 3H,
ArCH3), 2.23 (s, 3H, ArCH;), 0.37 (s, 9H, SiCH3); "°C
NMR (100 MHz, CDCly) &: 179.77, 166.91, 141.79,
140.48, 140.32, 132.96, 131.91, 117.52, 47.89, 13.35,
12.85, —0.04. Anal. calcd for C;4H,,N,OS,Si: C 51.49, H
6.79, N 8.58, S 19.64; found C 51.34, H 6.81, N 8.55, S

2686 http://sioc-journal.cn/
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19.60.

1-(4,5- — I 562 = F L Rk B ey -3- F I 3 )-3- S92 1
FE T Ik (6b): % B[ A, I E 76%. m.p. 115.8~
116.5 °C; '"H NMR (400 MHz, CDCL3) 6: 10.47 (br s, 1H,
NH), 8.47 (br s, 1H, NH), 4.58~4.53 (m, 1H, NCH), 2.37
(s, 3H, ArCH3), 2.22 (s, 3H, ArCH3), 1.37~1.35 (d, J=6.4
Hz, 6H, NCHCH3), 0.36 (s, 9H, SiCH;); °C NMR (100
MHz, CDCl;) 0: 178.14, 166.97, 142.05, 140.38, 139.91,
132.99, 47.74, 21.74, 13.32, 12.79, 0.07. Anal. calcd for
C14sH,4N,08,8i: C 51.18, H 7.36, N 8.53, S 19.52; found C
51.09, H 7.39, N 8.48, S 19.43.

1-30 75 JE-3-(4,5- — H e -2- = PP LR L I )y -3 - F e
)l Ik (60): vk L [E A, I 65%. mp. 133.4~
134.1 °C; '"H NMR (400 MHz, CDCl3) 6: 10.53 (br s, 1H,
NH), 8.55 (br s, 1H, NH), 3.24~3.20 (m, 1H, NCH), 2.36
(s, 3H, CCH3), 2.21 (s, 3H, CCH3), 0.99~0.95 (m, 2H,
CHCH), 0.79 (s, 2H, CHCH), 0.35 (s, 9H, SiCH;); "*C
NMR (100 MHz, CDCly) &: 181.04, 166.86, 141.87,
140.42, 140.12, 133.00, 28.06, 13.31, 12.80, 7.29, —0.05.
Anal. calcd for C4H»,N,08S,Si: C 51.49, H6.79, N 8.58, S
19.64; found C 51.40, H 6.77, N 8.54, S 19.58.

1-3A 74 4 0 -3-(4,5- — PP -2 — H R SR e Wy -3-
P ) ARt R (6d): VR B0, Y% 73%. mp. 93.8~
94.7 °C; "H NMR (400 MHz, CDCl;) 6: 10.64 (br s, 1H,
NH), 8.54 (br s, 1H, NH), 3.58~3.55 (t, J=5.2, 6.8 Hz,
2H, NHCH,), 2.37 (s, 3H, CCHj3), 2.23 (s, 3H, CCH,),
1.22~1.17 (m, 1H, NHCH,CH), 0.63~0.61 (d, J=7.6
Hz, 2H, CHCH,), 0.36~~0.34 (m, 11H, CHCH,, SiCH,);
C NMR (100 MHz, CDCl;) d: 179.24, 166.92, 142.01,
140.38, 140.00, 133.01, 50.77, 13.31, 12.80, 9.68, 3.66, —
0.04. Anal. calcd for C;sH,4N,0S,Si: C 52.90, H 7.10, N
8.23, S 18.83; found C 52.81, H 7.13, N 8.25, S 18.79.

1-(3-F K 2E)-3-(4,5- W Bk -2- = Wi B ek e gy -3- H
Tk 2 ) i IR (6e): vk B [, i 81%. mup. 101.9~
102.8 “C; '"H NMR (400 MHz, CDCl3) 6: 10.95 (br s, 1H,
NH), 8.64 (br s, 1H, NH), 7.37~7.26 (m, 4H, Ar-H),
4.94~4.92 (d, 2H, NHCH,), 2.37 (s, 3H, CCH3), 2.23(s,
3H, CCH;), 0.36 (s, 9H, SiCH;); *C NMR (100 MHz,
CDCly) d: 180.32, 166.98, 141.66, 140.54, 138.39, 134.68,
132.98, 130.07, 128.02, 127.80, 125.80, 48.68, 13.33,
12.86, —0.03. Anal. calcd for CgH,;CIN,OS,Si: C 52.59,
H 5.64, N 6.81, S 15.60; found C 52.48, H 5.61, N 6.83, S
15.53.

3-(4,5- " F B2 = W R R B ey 3 F R 2L )-1,1-—
CHEBR IR (6): B AR, W 71%. mp. 105.9~

Chin. J. Org. Chem. 2016, 36, 2683~2688
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106.9 ‘C; '"H NMR (400 MHz, CDCl;) d: 7.80 (br s, 1H,
NH), 4.01 (s, 2H, CH,), 3.69 (s, 2H, CH,), 2.36 (s, 3H,
CH,), 2.25 (s, 3H, CH,), 1.35 (s, 6H, CH3), 0.35 (s, 9H,
SiCH;); *C NMR (100MHz, CDCly) ¢: 178.72, 163.25,
142.95, 140.04, 139.84, 132.83, 47.95, 13.39, 13.31, 11.53,
0.17. Anal. calcd for C;sH,sN,OS,Si: C 52.59, H 7.65, N
8.18, S 18.72; found C 52.38, H 7.67, N 8.15, S 18.68.

1045 P 2-3-(4,5- — 1 32 50 P 3R — A S el Sk g )y -
3-HELE) iR (6g): % TE AL EAE, W% 77%. mp. 74.5~
75.7 °‘C; "H NMR (400 MHz, CDCl3) §: 10.63 (br s, 1H,
NH), 8.65 (br s, 1H, NH), 6.02~5.95 (m, 1H, NCH.-
CH=), 5.35~5.27 (dd, J=18.8, 10.4 Hz, 2H, =CH,),
438~436 (m, 2H, NHCH,), 3.09 (s, 2H, SiCH,CI),
2.39(s, 3H, Ar-CH3), 2.29 (s, 3H, Ar-CH;), 0.45 (s, 6H,
Si-CH3); *C NMR (100 MHz, CDCl;) 6: 180.11, 166.39,
142.68, 142.44, 138.07, 132.94, 132.27, 118.05, 48.37,
30.81, 14.01, 13.67, —2.85. Anal. calcd for Ci4H, CIN,-
08S,Si: C 46.58, H 5.86, N 7.76, S 17.76; found C 46.60, H
5.88,N 7.73,S 17.71.

1- 475 P9 J5-3-(4,5- — F L e Wy -3- Pk 5% ) 15 /IR (8a):
WO, K 68%. mp. 99.9~100.8 ‘C; 'H NMR
(400 MHz, CDCl;) d: 10.70 (br s, 1H, NH), 8.84 (br s, 1H,
NH), 7.60 (s, 1H, ArH), 6.00~5.93 (m, 1H, NHCH,CH=
CH,), 5.35~5.31 (d, J=17.2 Hz, 1H, CH=CHH), 5.27~
525 (d, J=10.4 Hz, 1H, CH=CHH), 4.36~4.33 (dd, J=
5.6, 5.2 Hz, 2H, NHCH,), 2.37 (s, 3H, ArCHj3), 2.29 (s,
3H, ArCH;); C NMR (100 MHz, CDCl;) 6: 180.35,
164.05, 136.52, 134.57, 133.34, 132.12, 126.46, 118.00,
48.28, 13.50, 13.11. Anal. caled for C,;H4N,0S,: C 51.94,
H 5.55,N 11.01, S 25.21; found C 51.78, H 5.58, N 10.97,
S 25.24.

1-(4,5- — F B g wy -3- FH 5 % )-3- 7 T4 22 i R (8D):
WA, K 79%. m.p. 118.8~119.1 ‘C; 'H NMR
(400 MHz, CDCl;) d: 10.49 (br s, 1H, NH), 8.72 (br s, 1H,
NH), 7.59 (s, 1H, Ar-H), 4.58~4.50 (m, 1H, NHCH), 2.38
(s, 3H, Ar-CH3), 2.29 (s, 3H, Ar-CH3), 1.36~1.34 (d, J=
6.8 Hz, 6H, CHCH;); *C NMR (100 MHz, CDCl;) o:
178.74, 164.08, 136.40, 134.67, 133.26, 126.39, 48.00,
21.94, 13.48, 13.09. Anal. calcd for C;{H;(N,OS,: C 51.53,
H 6.29, N 10.93, S 25.01; found C 51.42, H 6.31, N 10.89,
S 24.97.

1-FRTR 2-3-(4,5- i By -3- FR I 6 A R (8c): ¥k
B, R 65%. mp. 127.1~128.1 ‘C; '"H NMR
(400 MHz, CDCl;) d: 10.56 (br s, 1H, NH), 8.78 (br s, 1H,
NH), 7.58 (s, 1H, Ar-H), 3.23~3.19 (m, 1H, NHCH), 2.36
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(s, 3H, Ar-CH3), 2.28 (s, 3H, Ar-CH;), 0.98~0.93 (m, 2H,
H-CHCH-H), 0.78 ~0.774 (m, 2H, H-CHCH-H); "C
NMR (100 MHz, CDCly) &: 181.67, 164.04, 136.50,
134.58, 133.29, 126.41, 28.29, 13.49, 13.09, 7.42. Anal.
caled for C,H,N,0S,: C 51.94, H 5.55, N 11.01, S 25.21;
found C 51.84, H 5.53, N 11.05, S 25.23.

1-34 P 3 F 3 -3-(4,5- — B 3k g8 1y -3- FF i 35 ) i R
(8d): I ME K, K 79%. mp. 115.3~116.1 C; 'H
NMR (400 MHz, CDCl3) 6: 10.67 (br s, 1H, NH), 8.75 (br
s, 1H, NH), 7.60 (s, 1H, ArH), 3.56~3.53 (t, J=5.2, 6.8
Hz, 2H, NHCH,), 2.38 (s, 3H, ArCH;), 2.31 (s, 3H,
ArCH3), 1.21~1.15 (m, 1H, NHCH,CH), 0.63~0.61 (d,
J=17.6 Hz, H-CHCH-H), 0.34~0.33 (d, J=4.8 Hz,
H-CHCH-H); “C NMR (100 MHz, CDCl;) §: 179.78,
164.06, 136.36, 134.63, 133.24, 126.46, 51.12, 13.46,
13.08, 9.84, 3.91. Anal. calcd for C;,H;(N,OS,: C 53.70, H
6.01, N, 10.44, S 23.89; found C 53.51, H 6.04, N 10.46, S
23.80.

1-(3-5 R 9%)-3-(4,5- FH BEME Wy -3- FE L 58 ) it FUR (8e):
WEOEE, UE 80%. mp. 75.1~75.4 C; 'H NMR
(400 MHz, CDCl5) 6: 10.95 (br s, 1H, NH), 8.88 (br s, 1H,
NH), 7.62 (s, 1H, ArH), 7.37 (s, 1H, ArH), 7.29~7.26 (m,
3H, ArH), 4.90~4.88 (d, J=>5.6 Hz, 2H, NHCH.,), 2.37 (s,
3H, ArCH,), 2.28 (s, 3H, ArCH;); *C NMR (100 MHz,
CDCLy) 0: 180.85, 164.10, 138.53, 136.48, 134.83, 134.33,
133.36, 130.27, 128.27, 128.23, 126.77, 126.23, 49.07,
13.47, 13.11. Anal. calcd for C;sH;5CIN,OS,: C 53.16, H
4.46, N 8.27, S 18.92; found C 53.10, H 4.43, N 8.31, S
18.88.

3-(4,5- - F L mE Wy -3- F G 6 )-1,1- — Z 2L R IR (86):
WO, R 74%. mp. 92.2~94.6 ‘C; '"H NMR
(400 MHz, CDCl3) d: 8.07 (br s, 1H, NH), 7.56 (s, 1H,
ArH), 4.01 (br s, 2H, NHCH,), 3.61 (br s, 2H, NHCH,),
2.36 (s, 3H, ArCH3), 2.30 (s, 3H, ArCH;), 1.30 (br s, 3H,
CH,CH3), 1.26 (br s, 3H, CH,CH;); *C NMR (100 MHz,
CDCLy) 6: 179.37, 161.30, 135.67, 135.20, 133.62, 126.34,
48.06, 47.80, 13.40, 13.12, 11.76. Anal. calcd for
C1,HsN,0S,: C 53.30, H 6.71, N 10.36, S 23.72; found C
53.25,H 6.69, N 10.31, S 23.65.

3.4 AEYREEMNR

B R A 0 T DR FE P TN 5 B 22 A ol
ik B, BUBEE G 5 S RRE 200 g, VIR/NIYE
O 1L Z848K. &k 20 min J5 A -G uEd, m
JEFINN 20 g HI AT FEAN 15 g 3R, FEoe Vi ika 2
TWIKERZE 1L, 7£ 121 C FEHKE 20 min, H5%
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BIHE

R

B, RN BUR(PDA)R IR AR IR

SR, WREUE 249k B F AR 1 mL P OR
YL IEAHIE 50 CAEA ) PDA 975 9 mL (AL H
BrFemeh, BAWSEANE SR, ¥ PDA PR 1
7= 7 d W/NE A R o BLAR 5 mm 4T LA HIAE
PR, RN B R E & 2510 PDA SPAR o, DIAE
ZIPPAR B FRHE T IR AN IR 4 NEE, 1
20~25 CHEFFF TR TR 6 d, WEREEHR, IIH
R 6. R G4 1) 6 = (25 0t R B 7R ELAR — 2471
Ab PR B VA BLAR)/ 2 DR HE B I8 BLATR X 100%. IKFESUR
T PRI FH AR AL I 5.
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