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H. 1995), w271 dAldl EdEFavdr7t 2§
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chemisty) & BN BE £49 HHEL YHE 4
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A, thZuH2(multi-component reaction) 52| FAIHHY
£ 283 NEZE Aol wFHI 9 rtHGanesan,
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building blocks X3t AMEFOEA 7h53tn] A
2e ZAS IR FFEY LE2 SFE FolBy
2](chemical library)E &3t of-¢ F 8.3ttt

2 =R AASE A2E oA AL A7
g 3sd & X2 S scaffoldel pyrrolo[2,1-blthiazole
FEAS] A4S EXF ¥ JrHHahn et al, 2002).
o] g&Ee 2ZE Ay Hd, 32 bicyclic moiety
o] = E(pymole)#} 1,3-E]0}=(1,3-thiazole)¢] HE]E T
@ 1% XYY 559 72E 23 UkFg D).
7 & moiety= AAANE Bol EXstq AABIE
A9l e Astel BAAAN $EHIL glod
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Fig. 1. Molecular design of pyrrolo[2,1-b]thiazole carboxanilide from the three building

blocks marked with dot line boxes.
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1o JehA ggton olze] 'H NMRS HAPHE
o Z1A3td2)ollth wakA pyrrolof2,1-blthiazole 7}
ZEAM 58 A7) YA Rl F S ERE



124 BEF - YY- PAF - AR 239

@ 0
AcO._S i HO._ S
CHy .~ OFt f fLOEt ) T [ OEt
O O - /’l CH3 N"CHj
CH3” "0 CHz” 70
1 2 3
w)\ lm)
~-S 0 S
v) \
\_N_¢/ OH ~——+— N OEt
5 CHs CHs

v)i vi)i vii)l
.y % .y 40 T4 ~

CH3 CHj CH3

6 7 8
viii)\ ) l X),/
0
= S _/R
CHs

Reagents and conditions i) K,CO3, MeOH, r.t. 2h, 98% ii) Mg, MeOH, reflux. 1/2h, 40%,
iii) p-Toluenesulfonic acid, toluene,reflux,5h,28% iv) aq NaOH, reflux, 45min, 3N HCI, 98%
v) CICOzEL, THF Et3N.r.t., Np, 2.5h, 95% vi) DCC, Dichloromethane, r.t., N, 15min, 70%

vii) DIC, Dichioromethane, r.t., Np, 15min, 76% viii) p-Toludine, dichioromethane, Ny, 2h, 14%

ix) p-Toludine, CH;Cliy, N3, 4h, 38% x) p-Toludine, dichloromethane, N,, 4h, 81%

Scheme 1

AdaTE Jheted A Estgith Pymolo[2,1-bjthiazole AL pyrrolo[2 1-blthiazole 7}2E-AA+ 57} of
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71 A% HY HExAE FHINNZE g A= YAZANE @ U anhydride7]9] 7h2RY
B4 OFe @48 At ATl sy 14 FTAFA] WEQL AR Az7drh. 843 A

o m[m e -l>
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She 4dhe sh2¥acldels 9 1% A4S disopopyl wea® BE Aol AAL 4 dlolN W
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Table 1. Chemical shifts and coupling constants in the "H NMR spectra of pyrrolo[2,1-blthiazole-2-carboxanilides 9
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CHj3
Entry Compound Chemical Shift(ppm) Coupling Constant(Hz)

R 7-H 6-H 5-H Js6 Js7 Js7
a CeHi(4-CHy) 6.23 6.65 7.14 3.01 3.63 1.08
b C¢Ha(4-OCHs) 6.25 6.67 7.16 3.00 335 1.13
c CsHs(3-CL4-F) 6.26 6.69 7.17 3.02 3.61 1.10
d CsHs 6.25 6.67 7.14 3.03 3.57 1.10
e CsHa(4-Cl) 6.24 6.67 7.15 295 3.65 1.15
f CsHa(3-F) 6.25 6.68 7.13 293 3.66 1.11
g CeHs(2,4-F) 6.25 6.68 717 296 3.67 L.19
h CsHa(4-CH,CH3) 6.24 6.66 7.14 2.89 3.61 1.10
i CeHs(2-F, 4-Cl) 6.27 6.69 7.17 295 3.56 1.09
j CsHs(2-Cl, 4-CHy) 6.24 6.67 7.16 2.89 3.61 1.10
k CsHs(2-F, 4-CH,) 6.24 6.67 7.16 290 3.63 1.06
1 CeHs(2-Cl, 5-F) 6.25 6.68 7.16 298 3.67 1.19
m CeHs(2-Cl, 4-F) 6.25 6.68 7.16 2.99 3.62 1.11
n CeH.(4-Br) 6.24 6.67 7.16 3.00 3.39 1.13
o CsHy(4-CFs) 6.23 6.73 7.16 285 327 0.89
p CeHy(4-F) 6.25 6.67 717 295 351 1.08
q CH,CsHa(4-Cl) 6.17 6.62 7.10 277 3.56 1.01
r C¢H(4-CH(CHs),) 6.24 6.67 7.14 275 3.55 0.77
$ CeHa(4-CO,CH,CHs) 6.21 6.65 7.11 2.89 3.62 1.45
t CsH(2-F, 5-CHs) 6.21 6.64 7.11 2.86 3.61 1.10
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FA T WA A E(%) MHz) X& Bruker 300 spectrometerZ A&-3lo] A

WA 7h = Azl o) BAAAE%) 100 o1 tetramethylsilane(TMS)E EEE AR sl § AL
) FAE o] &%) 2 #718%th %¥E=4E  Thomas-Hoover Capillary
melting point apparatusZ ©|-&-3te] AR o HA

AEEAR AE 43, pyrolo[2,1-blthiazole 7}2E X 57 . &4 AZolEodE=  Siica gl

SaFIE SFE 9 ARG L HEEVD U GRsIa0 mestsh FURE o1gsel SIS

s HEAA B4 veon 1 wad 2
(100 pg/ml)Z Table 20] ==, B4 F&3 @74 U

Eb o
Mz oy
F2 3 wd YA71FE2AEI(H R "C NMR)
& Varian gemini 300(F4AE 300 MHz, BAiE 75

Sl EoLMHIOIE, otdd {EA, 2-o}F|:
N EHE]L =9 A2 Aldrich Chemical Co. oA 7
AR FFolHEAN, EF4, dBAFE | F

o gl YFAHS Mg

o dE

2-Acetoxy-4-acetyl-2,3-dihydro-5-methyl-1,4-thiazin-6-car
boxylic acid, ethyl ester 2)9] ¥A
4-o}A B -2,3-Tho 3fo] £ 2-5-] ©-1,4-E 0} 2-6- 742

Table 2. The melting points, yields and disease control effects of pyrrolo[2,1-blthiazole-2-carboxanilides 9

CH,
Control Value (%)
Entry R Yield(%) m.p.(C) 00 pgmh
; RCB’ WLR”
a CsHa(4-CH;) 40 152-154 88 27
b CoHud-OCHj) 25 155-156 R D
¢ CL(3-CL, 4-F) 38 185-187 R »
d CeHs 48 166-167 56 83
e CeHa(4-C) 45 159-160 13 27
f CL(3-F) 38 163-166 93 43
g Cets(2,4-Fy) 21 145-147 83 67
h CoH(4-CH,CH;) 75 162-163 72 73
i CoH(2-F, 4-Cl) 52 152-153 77 67
j CoHL(2-Cl, 4-CHy) 31 134-135 0 30
k Csts(2-F, 4-CHy) 28 135-136 56 60
1 CeHy(2-C), 5-F) 29 142-145 56 33
m CsHs(2-Cl, 4-F) 29 154-156 38 60
n CoHi(4-Br) 37 165-166 38 33
0 CelL(4-CF3) 21 170-173 25 0
p CHi(4-F) %) 156-158 56 67
q CH,CsHa(4-C1) Y 140-141 13 0
r CoHi(4-CH(CHs),) 25 164-165 38 67
s CsHy(4-CO.CH,CHs) 24 142-143 38 0
t CsHs(2-F, 5-CH3) 34 107-108 79 100

¥ RCB : rice blast (caused by Magnaporthe grisea), WLR :

® not determined

wheat leaf rust (caused by Puccinia recondita)



Pyrrolof2,1-b]thiazole 7} 2 & ~oldglo] =

EAN o del 282, [-4AZ@1 g, 0.1657 mol, 1.0
eq)(Hahn et al, 2002)9] SFN(200 mL) &hof] T
S EAH39 mL, 04145 mol, 258 SEhHa 219
mL, 03314 mol, 2.0 € YL 71at7 15417 Eot
7t &R o S EFES TEEwe sty
SE AASL AP 715409 AFES Gz
(14 g3 GLSE(100 mLyo] X1 3027 7w
EL dYdF2gosg 28 o
4 savigor Azste o3 &
Wt A7 715 AA @04 g
A& 0833 ot H|E EFLu)olA
el Ax@Ae] TH20 )9l 28 AYY T
-4 vEAF2eo|ng} o doAEloE (2:2:],
vivvel EF ANEWE ALSEE flash ARPIED
oo oA Feste] xFA TA(1LO g)?l 2
AATH3LO0 g, AA &, 66%).

==7 79-80°C; 'H NMR (300 MHz, CDCls) § 1.18
(t, 3H, J=73, 4CHCHy, 130 (t 3H, J=71,
6-CH.CHy), 2.04 (s, 3H, 2-CHs), 246 (q, 2H, J=7.1,
6-CH,CHy), 248 (s, 3H, 5-CHy), 3.12 (dd, 1H, J=18,
5-CH), 421 (q, 2H, J=73, 4-CH,CHs), 4.68 (dd, 1H,
J=33, 5-CH), 622 (dd, 1H, J=19, 2-CH).
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3-Methyl-2-pyrrolo[2,1-b]thiazole carboxylic acid, ethyl
ester (4)°] ¢4

2-Acetoxy-2,3-dihydro-1,4-thiazin, ethyl ester (2)(5 g,
0.0184 mol)2} w€-(75 ml) LYo w1V #5045 g,
10 eq)& 27 302 %9 719 S8y 249
IAE Azt AATT A4S Lste] LujE A A
3 o AAE =T IAE dYoAHolES &
AH1:4; viv)E ANEZ AFE S flash TR vlE 7w
NE Leletd 4(1.53 g 40%)5 ATt oA o]v]
RY(Hahn 5, 20008 A7 &7, 'H NMR, 2 °C
NMRo A F Y3kt

==2 106-107 C; 'H NMR (300 MHz, CDCly) §
1.34 (t, 3H, J=7.1, 2-CH,CHs), 271 (s, 3H, 3-CHj),
429 (q, 2H, J=7.1, 2-CH,CH3), 6.17 (dd, 1H, J7.c=3.6,
J5=09, 7-CH), 6.65 (t, 1H, Jss=3.0, Jo:=3.6, 6-CH),
7.09(dd, 1H, Js6=30, Js=09, S5-CH); “C NMR
(300MHz, CDCly) § 12.40, 14.17, 61.02, 97.85, 109.35,
113.39, 116.51, 128.56, 137.36, 162.66.

3-Methyl-pyrrolo[2,1-b]thiazole-2-carboxylic acid (5)2}
4

FEAS F4 R I5 W =D ~ 127

AY o 2HZ 4(2.88 g, 13.8 mmol)e] FFT(2S
ml) Ff TFY FASUEFE2TS g 689 mmol)
< 7hsta 458 Ft 7 F’é gFaek d2og 3
Zhsted AAdE =3 HHES At Eesid
wEd ZA(LS8 g "é% T ATk AARE =R
A 59 YEF Foldlth o] ke IAE o3
&AL 73ty pH

A A, wEEFE IN-EA

348 2A% tg, AdEAHEE 7tete A48 4
TA AAE 5246 g, BFE AT
3-Methyl-pyrrolo[2,1-b]thiazole-2-carboxylic acid,
sodium salt: ==7: >300 C; 'H NMR (300 MHz,
DMSO-ds) §  2.63 (s, 3H, CHy), 6.03 (d, 1H, J =

2.7 Hz, 7-CH), 64.5 (t, 1H, J = 3.0 Hz, 6-CH), 7.13
(d, 1H, J = 1.5 Hz, 5-CH); Na 3k A¥=x, 11.0%,
oJBX, 113% ¥4z, UAFFEATA(Atomic
Absorption  Spectrophotometry:  AAS, X9 ™: Varian
model 800 series spectra)E ©]-23}% 3, frame atomic
absorption spectrophotometer 72t ZA-2  Wavelength
389.0 nm, Lamp current 10.0 mA, Air flow rate 13.50
L/min, Acetylene flow rate 3.00 L/m, Slit width 1.0 nm
oldtk AAE = FFEEHN YEFY 05015z 2
et date 2 A E AR the 50 mLE H3A
sk A

33 s : >300 C; 'H NMR (300 MHz,
DMSO-ds) 6 2.70 (s, 3H, CH3), 623 (d, 1H, J = 3.0
Hz, 7-CH), 6.63 (t, 1H, J = 3.3 Hz, 6-CH), 741 (d,
1H, J = 1.8 Hz, 5-CH).

RS
1w

3-Methyl-N-(4-methylphenyl)-pyrrolo[2,1-b]thiazole-2-ca
rboxamide (92)2] FA

FAFZ stlA 3-uE-9EZ2,1-bJEoLE2-7t=
=44 (5)0400 g, 221 mmol)9] F4 wEAF=
o]t fol(5 mL)d| diisopropylcarbodiimide(DIC, 0.51
ml, 331 mmo)E 713t oF 158 H+ wubsigch
A gEgAE IN GA FEdos W, ¥
F4d, 193 FRTE AHE A
Atk f7l5e L3y FEAE Mgl E 4R
Zuste @ A Q) 8(0516 g,
76%)% Atk AAEA oM =T T 801
g, 0325 mmol)e] Tt DA ZZato| EG3mL) Lo
4-9 2o d P(0.080 g, 0.650 mmol)& 73 F 2ol
A 4N THESE wubate] A TAE AT oA
< o83t o EolAEH o E@L 5 viv)e] EFEAE
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ANE) 2 ALLSHE flash AZvlEIH S Z 223
o g TH <l 9a(0.058 g 81%)E ATh

Z7H4 8 =27 118120 C, 'H NMR (300MHz,
CDCly) § 1.06 (d, 6H, J= 6.6, CH(CH,),), 1.45 (d, 6H,
J= 6.6, CH(CHa),), 2.49 (s, 3H, CHs), 3.89 (m, 1H, J=
6.6, CH(CH:),), 4.52 (s, 1H, J= 6.6, CH(CHs)), 6.21
(dd, 1H, J76=3.6, J15=09, 7-CH), 6.62 (t, 1H, Jss=3.0,
Js7=3.6, 6:CH), 7.09 (dd, 1H, Js=3.0, J57=0.9, 5-CH).
9a: == 152-154 C; 'H NMR (300 MHz, CDCL) §
233 (s, 3H, Ar-CHj), 2.74 (s, 3H, 3-CHs), 623 (dd,
1H, J7.6=3.63, J;5=1.08, 7-CH), 6.65 (t, 1H, Jes=3.01,
Js7=3.63, 6-CH), 7.14 (dd, 1H, Jsc=3.01, Js;=1.08,
5-CH) 7.14 (m, 4H, Ar-H), 7.29 (s, 1H, NH).

3-Methyl-N-(4-methoxyphenyl)-pyrrolo[2,1-b]thiazole-2-¢
arboxamide (9b).

%4 155156 C; 'H NMR (300 MHz, CDCly) §
134 (t, 3H, J=7.1, 2-CH,CH;), 2.76 (s, 3H, 3-CH)),
625 (dd, 1H, J76=3.35, Jis=1.13, 7-CH), 6.67 (1, 1H,
Js5=3.00, Js7=3.35, 6-CH), 7.16 (dd, 1H, Js4=3.00,
J57=1.13, 5-CH), 6.89 (m, 4H, Ar-H), 7.24 (s, 1H, NH).

N-(3-Chloro-4-fluorophenyl)-3-methyl-pyrrolo[2,1-b]thiaz
ole-2-carboxamide (9c).

=3 185187 C; 'H NMR (300 MHz, CDCLy) 6§
2.76 (s, 3H, 3-CH;), 626 (dd, 1H, J14=3.61, J.5=1.10,
7-CH), 6.69 (t, 1H, Jes=3.02, Js7=3.61, 6-CH), 7.17 (dd,
H, J56=3.02, J57=1.10, 5-CH), 7.10 (m, 3H, Ar-H),
7.26 (s, 1H, NH).

3-Methyl-N-phenyl-pyrrolo{2,1-b]thiazole-2-carboxamide
9d).

=E=3 166-167 T; 'H NMR (300 MHz, CDCly) &
276 (s, 3H, 3-CH3), 625 (dd, tH, J76=3.57, J15=1.10,
7-CH), 6.67 (t, 1H, J55=3.03, Js+=3.57, 6-CH), 7.14 (dd,
IH, J56=3.03, J55=1.10, 5-CH), 7.16 (m, 5H, Ar-H),
7.32 (s, 1H, NH).

N-(4-Chlorophenyl)-3-methyl-pyrrolo[2,1-b]thiazole-2-car
boxamide (9e).

F& 45 %; 554 159160 T; 'H NMR (300 MHz,
CDCly) & 2.75 (s, 3H, 3-CHs), 6.24 (dd, 1H, J7.6=3.65,
J25=1.15, 7-CH), 6.67 (t, 1H, J55=2.95, Js7=3.65, 6-CH),
715 (dd, 1H, J54=2.95, Js7=1.15, 5-CH), 7.18 (m, 4H,

e
fot
4
g
N
s

o

Ar-H), 728 (s, 1H, NH).

N-(3-Fluorophenyl)-3-methyl-pyrrolo2,1-b}thiazole-2-car
boxamide (9f).

==4 163-166 C; 'H NMR (300 MHz, CDCly) §
277 (s, 3H, 3-CH3), 6.25 (dd, 1H, J.6=3.66, Jo.s=1.11,
7-CH), 6.68 (t, 1H, Jes=2.93, Js1=3.66, 6-CH), 7.17 (dd,
1H, Js56=2.93, Js;=1.11, 5-CH), 6.83 (m, 4H, Ar-H) 7.32
(s, 1H, NH).

N-(2,4-Difluorophenyl)-3-methyl-pyrrolof2,1-b]thiazole-2-
carboxamide (9g).

%= 145-147 C; 'H NMR (300 MHz, CDCly) §
276 (s, 3H, 3-CHy), 625 (dd, 1H, /=296, J+.5=1.19,
7-CH), 6.68 (t, 1H, J55=2.96, J6+=3.67, 6-CH), 7.17 (dd,
1H, J54=2.96, J57=1.19, 5-CH), 6.89 (m, 3H, Ar-H) 7.44
(s, 1H, NH).

N-(4-Ethylphenyl)-3-methyl-pyrrolo[2,1-b]thiazole-2-carb
oxamide (9h).

%=E=3 162-163 C; 'H NMR (300 MHz, CDCly) &
120 @, 3H, J=75, 2-CHCHs), 2.60 (g, 2H, J=75,
2-CH,CHy), 2.75 (s, 3H, 3-CHs), 6.24 (dd, 1H, J-.6=3.61,
J5=1.10, 7-CH), 6.66 (dd, 1H, Js5=2.89, Js7=3.61,
6-CH), 7.14 (dd, 1H, J5=2.89, Js5=1.10, 5-CH), 7.18
(m, 4H, Ar-H), 7.29 (S, 1H, NH).

N-(2-Fluoro-4-chlorophenyl)-3-methyl-pyrrolo[2,1-b]thiaz
ole-2-carboxamide (9i).

%= 152153 C; 'H NMR (300 MHz, CDCL) &
278 (s, 3H, 3-CH3), 6.27 (dd, 1H, J7.6=3.56, J7.5=1.09,
7-CH), 6.69 (t, 1H, Js5=2.95, Js7=3.56, 6-CH), 7.17 (dd,
1H, Jss=295, Js7=1.09, 5-CH), 7.18 (m, 3H, Ar-H),
7.52 (s, 1H, NH).

N-(2-Chloro-4-methylphenyl)-3-methyl-pyrrolo[2,1-b]thia
zole-2-carboxamide (9j).

==2 133134 C; 'H NMR (300 MHz, CDCL,) &
232 (s, 3H, Ar-CHs), 2.76 (s, 3H, 3-CHs), 6.24 (dd,
IH, J16=3.61, J5=1.10, 7-CH), 6.67 (t, 1H, Jss=2.89,
Js7=3.61, 6-CH), 7.16 (dd, 1H, J5s2.89, Js;=1.10,
5-CH), 7.06 (m, 3H, Ar-H), 7.89 (s, 1H, NH).

N-(2-Fluoro-4-methylphenyl)-3-methyl-pyrrolo[2,1-b]thia
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zole-2-carboxamide (9k).

EE4 135136 C; 'H NMR (300 MHz, CDCly) &
2.33 (s, 3H, Ar-CHs), 2.76 (s, 3H, 3-CH3), 6.24 (dd,
IH, J76=3.63, J15=1.06, 7-CH), 6.67 (t, 1H, J:5=2.90,
Je7=3.63, 6CH), 7.16 (dd, 1H, J56=2.90, Js5,=1.06,
5-CH), 7.03 (m, 3H, Ar-H), 7.55 (s, 1H, NH).

N-(2-Chloro-5-fluorophenyl)-3-methyl-pyrrole[2,1-b]thiaz
ole-2-carboxamide (91).

=3 142-145 C; 'H NMR (300 MHz, CDCl) &
278 (s, 3H, 3-CH3), 625 (dd, 1H, J..6=3.67, J;5=1.19,
7-CH), 6.68 (t, 1H, J55=2.98, Js.7=3.67, 6-CH), 7.16 (dd,
1H, Js6=2.98, Js5=1.19, 5-CH), 701 (m, 3H, Ar-H),
7.82 (s, 1H, NH).

N-(2-Chloro-4-fluorophenyl)-3-methyl-pyrrolo[2,1-b]thiaz
ole-2-carboxamide (9m).

=4 154156 C; 'H NMR (300 MHz, CDClLy) §
277 (s, 3H, 3-CH3), 6.25 (dd, 1H, J7.6=3.62, J75=1.11,
7-CH), 6.68 {t, 1H, J5.5=2.99, Js5=3.62, 6-CH), 7.16 (dd,
IH, J56=2.99, Jss=1.11, 5-CH), 701 (m, 3H, Ar-H),
7.81 (s, 1H, NH).

N-(4-Bromophenyl)-3-methyl-pyrrolo[2,1-b]thiazole-2-car
boxamide (9n).

== 165-166 C; 'H NMR (300 MHz, CDCly) &
2.74 (s, 3H, 3-CHy), 6.24 (dd, 1H, J.6=3.39, J75=1.13,
7-CH), 6.67 (t, 1H, J65=3.00, Js7=3.39, 6-CH), 7.16 (dd,
IH, Js6=3.00, Js5=1.13, 5-CH), 746 (m, 4H, Ar-H),
7.31 (s, 1H, NH).

3-Methyl-N-(4-trifluoromethylphenyl)-pyrrolo[2,1-b]thiaz
ole-2-carboxamide (90).

=24 170173 C; 'H NMR (300 MHz, CDCly) &
2.81 (s, 3H, 3-CHj), 6.23 (dd, 1H, J74=3.27, J,5=0.89,
7-CH), 6.73 (1, 1H, Js.5=2.85, Js7=3.27, 6-CH), 7.16 (dd,
H, J5s=2.85, J5,=0.89, 5-CH), 7.59 (m, 4H, Ar-H),
7.46 (s, 1H, NH).

N-(4-Fluorophenyl)-3-methyl-pyrrolof2,1-b]thiazole-2-car
boxamide (9p).

%= 156158 C; 'H NMR (300 MHz, CDCly) &
276 (s, 3H, 3-CHs), 429 (q, 2H, J=7.1, 2-CH,CH;),
6.25 (dd, 1H, J6=3.51, J5=1.08, 7-CH), 6.67 (1, 1H,

Jes=295, Js=351, 6-CH), 7.17 (dd, 1H, Jse=2.95,
Js7=1.08, 5-CH), 7.03 (m, 4H, Ar-H), 7.28 (s, IH, NH),

N-(4-Chlorobenzylphenyl)-3-methyl-pyrrolo[2,1-b]thiazol
e-2-carboxamide (9q).

=7 140-141 T; 'H NMR (300 MHz, CDCly) §
2.68 (s, 3H, 3-CH;), 449 (d, 2H, J=5.85, CH,), 6.17
(dd, 1H, J=3.56, J5=101, 7-CH), 6.62 (i, 1H,
Jes=2.717, Js7=3.56, 6-CH), 7.10 (dd, 1H, Jss=2.77,
Js7=1.01, 5-CH), 7.09 (m, 4H, Ar-H), 6.13 (s, 1H, NH).

N-(4-Isopropylphenyi)-3-methyl-pyrrolof2,1-b]thiazole-2-
carboxamide (9r).

== 164-165 C; 'H NMR (300 MHz, CDCL) §
126 (s, 3H, CHs), 128 (s, 3H, CHs), 2.71 (s, 3H,
3-CH3), 290 (m, lH, J=69, CH), 624 (dd, 1H,
J1.6=3.55, J5=0.77, 7-CH), 6.67 (t, 1H, Jss=2.75,
Js7=3.55, 6-CH), 7.14 (dd, 1H, Jss=2.75, J5+=0.77,
5-CH), 7.21 (m, 4H, Ar-H), 7.49 (s, 1H, NH).

N-(4-Ethoxycarbonylphenyl)-3-methyl-2-pyrrolo[2,1-b]thi
azole-2-carboxamide (9s).

== 142-143 C; 'H NMR (300 MHz, CDCly) §
1.35 (t, 3H, J=7.1, CH,CHs), 2.68 (s, 3H, 3-CHj), 4.31
(g, 2H, J=7.1, CH,CHj), 6.21 (dd, 1H, J.s=3.62,
J1.s=1.45, 7-CH), 6.65 (t, 1H, Js5=2.89, Js7=3.62, 6-CH),
7.11 (dd, 1H, J5¢=2.89, J55=1.45, 5-CH), 7.61 (m, 4H,
Ar-H), 7.68 (s, 1H, NH).

N-(2-Fluoro-5-methylphenyl)-3-methyl-pyrrolo[2,1-b]thia
zole-2-carboxamide (9t).

=27 107-108 C; 'H NMR (300 MHz, CDCLy) §
232 (s, 3H, Ar-CH3), 2.71 (s, 3H, 3-CH;), 6.21 (dd,
1H, Js=345, J.5=1.01, 7-CH), 6.64 (t, 1H, Js5=2.86,
Jo7=3.45, 6-CH), 7.11 (dd, 1H, Jss=2.86, Js7=1.01,
5-CH), 6.82 (m, 3H, Ar-H), 7.53 (s, 1H, NH).
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Syntheses of Pyrrolo[2,1-b]thiazole Carboxanilides and Their Selective Antifungal Activities against Rice Blast
and Wheat Leaf Rust

Hoh-Gyu Hahn*, Kee Dal Nam, Bum-Seung Yang, Seon-Woo Lee', Kwang Yun Cho'

(Organic Chemistry Lab, Korea Institute of Science and Technology, P. O. Box 131, Cheongryang, Seoul,
136-650, Korea, lScreening Division, Korea Research Institute of Chemical Technology, P. O. Box 107, Yusong,
Taejon 305-600, Korea)

Abstract : For development of new agrochemical fungicide, syntheses of pyrrolo[2,1-blthiazole carboxanilide
derivatives 9 and antifungal screening against 6 kinds of plant pathogens were carried out. Functionalization of
carboxylic acid on C-2 into carboxanilide in the pyrrolo[2,1-b]thiazole resulted in new 20 candidates, in which are
a,B-unsaturated carboxanilide and methyl groups that are in cis relationship. Treatment of acetoxy-1,4-thiazin with
magnesium in refluxing methanol gave pyrrolo[2,1-b]thiazole ethyl ester 4 in higher yield than that of the
previous rteport. Hydrolysis of this compound afforded the corresponding acid 5, which reacted with aniline
derivatives in the presence of coupling reagent, DIC to give pyrrolo[2,1-b]thiazole carboxanilides 9. As the result
of in vivo antifungal assay of 9 against rice blast, rice sheath blight, cucumber gray mold, tomato late blight,
wheat leaf rust, and barley powdery mildew, some compounds showed selectively antifungal activities against the

rice blast and wheat leaf rust..

Key words : development of new agrochemical, fungicide, pyrrolof2,1-blthiazole, a,B-unsaturated carboxanilide
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