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M E RAA9 23719 Fel =& 37], MR} Fr] 2F

wmE A 27 2l 9% WA UE Y BEE,

2-0}v] o elo} 2 (minothiazoline) FEAS] g4 % ARd(ipophilicity) = A5 hydrophilicity)®] 4=

FEA ATRHL AN wlwA Ayrr g 2 FAIAE dehlle R4F Teiste Rx 3
7 Zofl 259 AbFA|, AxA, A=) 5L AAZ]

o] ofe} FF AEZA o] B3 H3 glelx A= £ Aze ARdEEd 2-olvlkEolEd f=4

olt} (Kasmi Z, 1988; Hira- 191 7&-8AE A73r] $jste ojvlnr]e] Aa

shima 5, 1994). 2 Q7 Ale|A]= WEdwFe| Al Uapel] Alotirizd 28% 33HE 29 A& g
AQ) AFAAE ehhs 2w do|vcEelEal & PF Sirk (Hahn 3, 2003).

TA 1 2 olARel dakeiel el diste] BT & B e 2ol kEolER fxA 19 FE-84

u} ¢t} (Hahn 5, 1997). £ A7) A A ATEA olvlk '] At

Uro R F 5 U ARE e =d¥)

- dolvElolEdl A 1+ 57 1] ) |1 =
H o2 3 Ao & 2 AsAxr} TarEeol 315’— 2 3 gHAdef| g Ziolch
W 915]9) 'kl o]vlix(iming)7| 7t gol Q= F T AFelAE 2olPlEelEd] f=A4 19 3 4
2 7ML 9k o) z}a\;g,] 2 9)x)9] wa pz Aol 23 =5A 77 =4l AEE i F=
B2 57F srzlvle) 3k ko) A4 gixje) w3t ZAlod 2-olm|ElojET] 39 mdly] U 1 fE A
-+ A A4(lone pair electron)._i—rEi Az we 4= o] A& Bystaat gt
Nz WM AL o|FAUL I 9o
o, o)nler)e) Aagatel AR sAEs)e ool Mz % el
2] 222 o]% 73 3 (conjugated double bond)S EF
e 553 +32% 23 9ok AEE 233 A ==7%-2- Thomas-Hoover capillary melting point
o2 e ¥R FEAA ARIFES A3} apparatsE o] 43} ST FA& HA|FHE &
(lead optimization) I}#]& E3lo] ojFoixic) oluf, #Aez('H NMR)& Varian Gemini 300 (300 MHz)

AL HE 231850 T (scaffold) - FAl 02 spectrometerS- AR&-5to] dglorm, TMSE EFEHUZR
Saro2 #rlstalch AHE-El AlFE2 Aldrich Chem.
Co. i TCIA Falatol e sha Aokl
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4’-Ethylphenyl-2-hydroxyethylthiourea (6)2] &

4‘-Ethyl isothiocyanate (4.9 m{, 32 mmol)®] olj&h2-
(30 mi)2-Ao]| ethanolamine (1.95 mf, 32 mmol)E 7}at
% 90% 59t 71 BRI obE AolA Ao A
A5l WA AREE o}t 6 (679 g T& 95%)

)
& Agieh

2-(4-Ethylphenyl)imino-3-(2-hydroxyethyl)-N-
(4-methoxyphenyl)-1,3-thiazoline-4-acetamid
e, hydrogenchloride (3)2| &

4-Methoxy-¥-chloroacetoacetanilide (S)(R; = 4-OCHa,)
(02 g, 083 mmol)®] o}HE (10 m) £l 4’-ethyl
phenyl-2-hydroxyethylthiourea(6)(0.19 g, 0.83 mmol)&
7Vst 6017 ot 71 FFsidch WESES
Aeog Az AR WAL 3AE sl 3
(R, = 4-OCH;, R, = 4-Et) (033 g, 58 892%)& &
urt.

ST

22 A4 Axkel A s glolM o) 59 nlTHAA}
7o) odA|F(back donating)el] &]}e] ofw]ir|= A

sheo] 9l& Wb opel, 2-o|v|iElolER] Al 4
o) Xeray A% ATl s WAL AR 2
olv|e7]8] ARt A glofA, 2-0]v|Elo}
229 24 9709 ol wat WA FAL
A g 5 e AR A=

dntd ez, 3EPEEE AA] Fod(neighboring
group participa- tion)el] 2]3}ed o] 7}&:3) & 4 ¢l
£ AFelxe 2-olvlElolERIS 2 $1X]9] o]n

X ehAe] E2E3) 3EAgl AL SREA B4

f5A
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o] EAe] 715719 A& 27 A7) s =
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Ax Aate} FA 015 Exle] x| HkE v}
Ao BEZAT g v|A AR AAtEA
=3

S 39 HERHS ARSEE 1 2 ojv] &
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Table 1. A list of hydroxyethyl 2-iminothiazolines 3 and the melting points, yields, and '"H NMR data

R1/ o s

S fr
N N
H

<HCI

{

OH

Entry

R

R:

mp(C)

yield(%)

'H NMR (in DMSO-ds)

4-OCH;

4-CH,CH3

113-115

89.2

120 (t, 3H, J=7.5, CH,CHy), 2.65 (q, 2H, J=7.5, CH,CHy), 3.71 (s, 3H,
OCHs), 3.79 (t, 2H, J=4.8, NCH,CH,OH), 402 (s, 2H, CH,), 4.40 (br s,
2H, NCH,CH,OH), 6.87 ~ 7.55 (m, 8H, ArH), 6.96 (s, 1H, vinyl H),
10.53 (s, 1H, NH).

4-OCH;

4-OCF,

114-116

76.5

3.71 (s, 3H, OCHz), 378 (t, 2H, J=4.8, NCH,CH,OH), 3.99 (s, 2H, CHy),
434 (br s, 2H, NCH,CH,OH), 6.87 ~ 7.55 (m, 9H, ArH & vinyl H),
10.43 (s, 1H, NH).

4-OCH;

4-CN

95-97

515

370 (s, 3H, OCH3), 3.74 (t, 2H, J=5.1, NCH,CH,OH), 3.94 (s, 2H, CHo),
424 (br s, 2H, NCH.CH;OH), 6.71 (s, 1H, vinyl H), 6.87 ~ 7.88 (m, 8H,
ArH), 1038 (s, 1H, NH).

4-OCH;

4-OCHs

154-155

90.8

3.72 (s, 2H, NCH,CH,OH), 3.81 (s, 6H, 2xOCHj), 4.03 (5, 2H, CHy), 4.40
(br s, 2H, NCH,CH,OH), 6.97 (s, 1H, vinyl H), 6.88 ~ 7.56 (m, SH,
AtH), 1058 (s, 1H, NH).

4-OCH;

4-NO,

110-112

500

374 (, 2H, J=1.5, NCH,CH,OH), 3.92 (s, 2H, CH,), 4.16 (br s, 2H,
NCHCH,OH), 6.60 (s, 1H, vinyl H), 6.88 ~ 826 (m, 8H, ArH), 10.30
(s, 1H, NH).

4-OCHs

3-CN

137-139

62.0

3.70 (s, 3H, OCH;3), 3.77 (br s, 2H, NCH,CH,0H), 3.97 (s, 2H, CH>),
4.30 (br s, 2H, NCH;CH,OH), 6.79 (s, 1H, vinyl H), 6.86 ~ 7.85 (m, 8H,
ArH), 1043 (s, 1H, NH).

4-CH,CH;3

4-CH.CH,3

139-140

70.3

112 ~ 123 (m, 6H, 2xCH,CHy), 2.51 ~ 2.69 (m, 4H, 2xCH,CH;), 3.79
(t, 2H, J=4.2, NCH,CH,OH), 4.04 (s, 2H, CHy), 4.39 (br s, 2H,
NCH,CH,0H), 6.96 (s, 1H, vinyl H), 7.13 ~ 7.54 (m, 8H, AtH), 10.57
(s, 1H, NH). :

4-CH,CH;

4-OCF,

146-148

40.8

1.14 (t, 3H, J=<7.5, CH,CHy), 2.54 (q, 2H, J=7.5, CH,CHy), 3.79 (t, 2H,
J=4.5, NCH,CH,OH), 4.04 (s, 2H, CHy), 4.40 (br s, 2H, NCH,CH,0H),
695 (s, IH, vinyl H), 7.13 ~ 7.63 (m, 8H, ArH), 10.59 (s, 1H, NH).

4-CH,CH;

4-CN

89-90

489

L.14 @, 3H, J=75, CH,CHa), 2.54 (g, 2H, J=7.5, CH.CH;), 3.74 (t, 2H,
J=4.8, NCH,CH,OH), 3.97 (s, 2H, CHy), 4.25 (br s, 2H, NCH,CH,OH),
6.73 (s, 1H, vinyl H), 7.13 ~ 7.89 (m, 8H, ArH), 1045 (s, 1H, NH).

10

4-CH,CH;

4-OCH»

100-101

521

115 (t, 3H, J=7.5, CH,CHy), 2.55 (q, 2H, J=7.5, CH,CHs), 3.79 (t, 2H,
J=5.1, NCH,CH,OH), 4.05 (s, 2H, CHp), 439 (br s, 2H, NCH,CH;OH),
697 (s, IH, vinyl H), 7.08 ~ 7.55 (m, 8H, ArH), 10.62 (s, 1H, NH).

H

4-CH,CH;

4-NO,

102-103

500

115 @, 3H, J=7.5, CH,CHy), 2.55 (q, 2H, J=7.5, CH,CHy), 373 (t, 2H,
J=5.1, NCH,CH,OH), 3.95 (s, 2H, CH), 4.18 (br s, 2H, NCH,CH,OH),
6.65 (s, 1H, vinyl H), 7.14 ~ 827 (m, 8H, ArH), 1039 (s, 1H, NH).

12

4-CH,CH;

3CN

194-196

54.0

1.14 (1, 3H, J=7.5, CH,CHy), 2.54 (q, 2H, J=7.5, CH,CHy), 3.77 (t, 2H,
J=4.8, NCH,CH;OH), 3.99 (s, 2H, CH), 4.30 (br s, 2H, NCH,CH,0H),
6.79 (s, 1H, vinyl H), 7.13 ~ 7.85 (m, 8H, ArH), 1049 (s, 1H, NH).

13

4-Cl

4-CH,CH;

145-147

70.6

1.20 (¢, 3H, J=7.5, CH,CHa), 2.65 (q, 2H, J=7.5, CH,CHz), 3.78 (t, 2H,
J=4.8, NCH,CH,0OH), 4.08 (s, 2H, CHy), 4.39 (br s, 2H, NCH,CH,0H),
6.98 (s, 1H, vinyl H), 7.35 ~ 7.69 (m, 8H, ArH), 10.89 (s, 1H, NH).

14

4-Cl

4-OCF3

155-156

65.9

3.78 (t, 2H, J=4.8, NCH,CH,OH), 4.06 (s, 2H, CHy), 4.35 (br s, 2H,
NCH,CH,OH), 6.92 (s, 1H, vinyl H), 7.35 ~ 7.69 (m, 8H, ArH), 10.82
(s, 1H, NH),




Table 1. continued

A 28 hydroxyethyl 2-iminothiazoline f-%.2¢] wdl=]

121

Entry R,

R,

mp(C)

yield(%)

'H NMR (in DMSO-ds)

15 4-C1

4CN

130-137

65.8

3.74 (t, 2H, J=4.8, NCH,CH;OH), 4.01 (s, 2H, CH;), 4.25 (br s, 2H,
NCH,CB,OH), 6.76 (s, 1H, vinyl H), 7.36 ~ 7.89 (m, 8H, ArH), 10.76
(s, 1H, NH).

16 4-Cl

4-OCH;

119-120

99.5

3.77 (t, SH, NCH,CH,OH+OCH3), 4.06 (s, 2H, CH,), 434 (br s, 2H,
NCH,CH;OH), 6.95 (s, 1H, vinyl H), 7.07 ~ 7.67 (m, 8H, ArH), 10.82
(s, 1H, NH).

17 4-Cl

4-NO;

121-123

60.8

3.73 (t, 2H, J=5.1, NCH,CH,OH), 3.97 (s, 2H, CH,), 4.13 (br s, 2H,
NCH;CH;OH), 6.59 (s, IH, vinyl H), 7.35 ~ 825 (m, 8H, ArH), 10.65
(s, IH, NH).

18 4-CH,

4-NO,

105-107

375

2.24 (s, 3H, CHy), 3.73 (t, 2H, J=4.8, NCH,CH,OH), 3.96 (s, 2H, CH,),
4.20 (br s, 2H, NCH,CH,OH), 6.67 (s, 1H, vinyl H), 7.10 ~ 8.26 (m, 8H,
ArH), 1043 (s, 1H, NH).

19 4-CHs

4-OCH;

151-153

78.9

2.24 (s, 3H, CH;), 3.80 (t, 5H, NCH,CH,OH+OCH;), 4.04 (s, 2H, CHy),
4.38 (br s, 2H, NCH,CH,OH), 6.95 (s, lH, vinyl H), 7.08 ~ 7.52 (m, 8H,
ArH), 10.59 (s, 1H, NH).

20 3-CHz

146-150

59.2

227 (s, 3H, CHs), 3.80 (brs, 2H, NCH,CH;OH), 4.06 (s, 2H, CHy), 4.40
(br s, 2H, NCH.CH,OH), 6.96 (s, 1H, vinyl H), 6.88 ~ 7.57 (m, 9H,
ArH), 10.58 (s, 1H, NH).

21 3-CH;

3,5-di OCH;

90-92

74.9

2.27 (s, 3H, CHy), 3.77 (s, 8H, NCH,CH;OH + 2xOCHj), 4.05 (s, 2H,
CHy), 4.37 (br s, 2H, NCH,CH,O0H), 6.9 (s, 1H, vinyl H), 6.51 ~ 7.47
(m, 7H, ArH), 10.56 (s, 1H, NH).

22 3-CH;

2-CHs

201-203

75.6

227 (s, 6H, 2xCHy), 3.82 (t, 2H, J=4.8, NCH,CH,OH), 404 (s, 2H, CHy),
441 (br s, 2H, NCH,CH,OH), 6.88 (s, 1H, vinyl H), 691 ~ 7.49 (m, $H,
ArH), 1058 (s, 1H, NH).

23 35di Cl

118-120

86.5

379 (t, 2H, J=4.8, NCH,CH,OH), 4.11 (s, 2H, CHy), 4.38 (br s, 2H,
NCH.CH,OH), 6.99 (s, 1H, vinyl H), 7.31 ~ 7.74 (m, 8H, ArH), 11.24
(s, 1H, NH).

24 35di ¢

3,5-di Cl

136-138

532

3.72 (1, 2H, J=5.1, NCH,CH,OH), 401 (s, 2H, CHy), 4.15 (br s, 2H,
NCH,CH,OH), 6.66 (s, 1H, vinyl H), 698 ~ 7.72 (m, 6H, ArH), 11.04
(s, 1H, NH).

25 354 Cl

3,5-di OCH;,

110-113

74.1

3.77 (s, 8H, NCH,CH,OH + 2xOCHs), 4.10 (s, 2H, CHy), 434 (br s, 2H,
NCH,CH,OH), 7.00 (s, IH, vinyl H), 652 ~ 7.74 (m, 6H, ArH), 11.22
(s, 1H, NH).

26 35di

2-CHs

190-192

753

227 (s, 3H, CHy), 381 (t, 2H, J=4.8, NCH;CH,OH), 4.10 (s, 2H, CH,),
439 (br s, 2H, NCH,CH,OH), 6.96 (s, 1H, vinyl H), 731 ~ 7.75 (m, 7H,
AtH), 1127 (s, 1H, NH).

27 2-F

9294

50.8

380 (1, 2H, J=4.8, NCH;CH,OH), 4.10 (s, 2H, CHy), 439 (br s, 2H,
NCH,CH,0H), 6.98 (s, 1H, vinyl H), 6.89 ~ 7.66 (m, 9H, ArH), 10.95
(s, 1H, NH).

28 2-F

3,54di C

111-113

91.4

373 (1, 2H, J=4.8, NCH,CH,OH), 4.00 (s, 2H, CHy), 4.18 (br s, 2H,
NCH,CH,OH), 6.67 (s, IH, vinyl H), 6.88 ~ 7.63 (m, TH, ArH), 10.79
(s, 1H, NH).

2-F

2-CHs

176-177

76.2

2.27 (s, 3H, CHy), 3.82 (t, 2H, J=4.8, NCH,CH,OH), 4.08 (s, 2H, CH,),
4.40 (br s, 2H, NCH,CH,OH), 6.94 (s, 1H, vinyl H), 6.89 ~ 7.66 (m, 8H,
AtH), 1097 (s, 1H, NH).
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Modeling and Synthesis of Novel Hydroxyethyl 2-iminothiazolines

Hoh-Gyu Hahn', Kee Dal Nam, Jinho Jeon', Heduck Mah'(Organic Chemistry Lab, Korea Institute of Science and
Technology, P. O. Box 131, Cheongryang, 136-650, Seoul, Korea, ?Department of Chemistry, Kyonggi University,
Suwon 440-270, Korea)

Abstract : Modeling and synthesis of novel hydroxyethyl 2-iminothiazolines were carried out through molecular
modification of lead compound, 2-phenyliminothiazolines 1, for the purpose of development of new fungicidal
agrochemicals. Oxygen atom of the hydroxyethyl group in 2-iminothiazolines 3 would locate in the proximity of
the imino carbon at C-2 of 2-iminothiazoline mojety through neighboring group participation, and so that it would
affect the biological activity of the molecule. Reaction of v-chloroacetoacetanilides 5 with hydroxyethylureas 6
gave 29 kinds of new corresponding hydroxyethyl 2-iminothiazolines 3 in high yields.
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