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Abstract: In order to find new fungicidal lead compounds, eleven N-carboalkoxy ( aryloxy) -2-
thiazolidinones, ten of which are novel compounds, were prepared from a condensation reaction of
2-thiazolidinone and chlorofomate, and their structures were confimed by "H NM R, MS, IR and
elenental analysis The results of fungicidal tests, at the concentration of 2 000 mg/L, indicated that
same of them exhibited good activities tow ard various plant disease fungi Campounds 5¢, 5d, 5e 5f,
59, 5h, 5i, 5] showed excellent inhibitory activities (100%) against Sclerotinia sclerotiorum.
Campound 5i showed excellent inhibitory activities (100% ) against Botrytis cinerea, Penicillium
italicun and S sclerotiorum, and also showed inhibitory activities against Xanthamonas oryzae,
Pseudomonas solanacearum.
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1 Introduction

2-Thiazolidinone is not only a useful intem ediate,
but also has good fungicidal activities tow ard various
plant disease fungi[”. Furthemore, much research
has shown that some N -substituted-2-thiazolidinones
are endow ed w ith mportant biological activities, and
these derivatives have been widely wused in
pham aceuticals and pesticides For
N - ( substituted-benzy|) -2-thiazolidi
gastric acid secretion-inhibiting effect and therefore,
they are useful for the treament of gastric and

duodenal ulcers?; Some 3-benzyl-2-thiazolidinone

instance,
nones show a

derivatives exert excellent antiinflamm atory activity,
thus can be active ingredients of pham aceutical
com positionsm ; N -phogphory lated-2-
thiazolidinones show excellent activities as active

Some

ingredients  for insecticides, m iticides  and

nem atocides **’. Therefore, we tried to synthesize a
series of N-carboalkoxy ( aryloxy) -2-thiazolidinones
by a condensation reaction of 2-thiazolidinone and
chlorofomate, and tested their fungicidal activities
tow ard various plant disease fungi in order to find
nenv fungicidal lead compounds

W e describe here the synthesis of eleven N-
carboalkoxy ( aryloxy) -2-thiazolidinones ( Scheme
and the
biological activities of the know n compound 5k have
not been reported before Their structures were
confimed by "H NMR, MS,
analysis The results of preliminary fungicidal tests
indicated that some of them exhibited good activities

1), ten of which are novel compounds,
IR and elemental

tow ard various plant disease fungi

Scheme 1
S

OH )kNH

K¢ CICH,CH,0H
H,NCH,CH,0SOH + CS, > et

K
2

Q o
Il
ROH + CLCOCOCCl,— ROCOCI—2—» N— (Ig —OR
EtN
3a~ 3k 4a~4k 5a~5k

2 Exper mental

2 1 Apparatus
M elting points were measured on an X-4 melting-

point gpparatus and uncorrected Elanental analysis
was carried out on a Carlo-Erba 1110 instrument
M ass spectra were recorded on a HP 5989B M S
spectrom eter.
Perkin-Emer 683 spectrom eter. 'H NMR sectra

Infrared spectra were recorded on a

were detemined on a Bruker AC-400 instrument
with CDCL used as solvent, tetramethylsilane as
internal standard

2 2 Thiazolidhe2-thione (1)

Compound 1 was prepared by the method of litera-
ture' ™
2 3 2-Thiazolidnhone (2)

Compound 2 was prepared by the method of litera-
ture'®.

2 4 General procedure for the preparation of
chloroformate 4a 4k

B is( trichloram ethyl) carbonate(19. 8 g, 0. 067 mol)
and alcohol (or phenol) 3a 3k (0 2mol) were
dissolved in chlorofom (100 mL ) with stirring
Triethylanine (28 2mL, O 2mol)

dropw ise to the mixture in an ice bath The mixture

was added
was stirred at O for 1 h and then at room
temperature for 2 h  The mixture was w ashed w ith
iced w ater three times, dried over anhydrousN & SO,
The residue was
obtain

and then evaporated in vacuo
distilled
chlorofomate 4a 4k

2 5 General procedure for the preparation of N -
carboalkoxy( aryloxy) -2-thiazolidhones (5a 5k)
2-Thiazolidinone (0 52 g, 5 mmol) and triethyl-
anine (0 72 g,

under reduced pressure to

7 mmol) were dissolved in
dichloran ethane (10 mL ) w ith stirring Chlorofor-
mate 4a 4k (6 mmol) was added dropw ise to the
mixture in an ice bath The mixture was stirred at
0 for 10 h and washed with water three times,
dried over anhydrous N g SO, and then evaporated in
vacuo The residue w as purified by chrom atography
on a colunn of silica gel with petroleum ether-ethyl
acetate (1 1, V/V) as eluent or recrystallization
from absolute ethanol to yield products 5a 5k

3 Realtsand discussions

Physical constants and elenental analysis data of
compounds 2 and products 5a 5k were shovn in
Table1, and theirM'S, IR and ‘H NM R dataw ere
shov n in Table 2
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Table 1 Physical constants and elam ental analysis data of compounds 2 and 5a 5k
Yield Elemental analysis (%, Calcd )
Compd R (%) M.p / Fomula c H N

2 84 49 50 C3H5NOS 35 07(34 93) 5 13(4 89) 13 21(13 58)

5a Me 87 32 34 CsH,NO3S 37. 29(37. 26) 4, 71(4 38) 8 43 (8 69)

5b Et 83 oil CgHgNO3S 40. 97 (41 13) 5 28(5 18) 7. 69 (8 00)

5¢ CICH,CH, 68 oil CgHgCINO3S 34, 40(34. 37) 4,02(3 84) 6. 40 (6. 68)

5d n-Pr 88 oil C,H;NO3S 44, 27 (44. 43) 6. 14(5. 86) 7. 41 (7. 40)

Se i-Pr 78 oil C,H;;NO3S 44, 15(44. 43) 5 72(5. 86) 7. 13 (7. 40)

5f nBu 76 oil CgH13NO3S 47 43(47. 27) 6 69 (6. 44) 6. 85 (6. 89)

5g iBu 74 oil CgH1sNO3S 47.20(47. 27) 6. 60(6. 44) 6. 80 (6. 89)

5h nCsHy 81 oil CgH15sNO3S 49, 93(49. 75) 7. 22(6. 96) 6. 15 (6. 45)

5i i-CsHyy 81 oil CyH1sNO3S 49 73(49. 75) 7. 11(6 96) 6. 33 (6. 45)

5j Ph 90 125 126 Cy1oHgNO3S 53 85(53 80) 4. 22 (4. 06) 6. 47 (6. 28)

"5k CH,Ph 32 oil (1it 11, oil) C1HuNO3S 55. 74(55. 68) 4.83(4 67) 5 62 (5 90)

Table2 MS, IR and 'H NM R data of compounds 2 and 5a 5k
IR,
Campd M T +1(%) Veoolam-t 'HNMR, 8

2 104 (6. 67) 1670 337 (t 2H, J=3 6Hz -SCH, - ), 359 (t 2H, J=3 6Hz, NCH;,-), 6 99 (s 1H,
NH)

5a 162 (100) 1724, 1778 3 34 (t 2H, J=4 5Hz -SCH,-), 3 85 (s 3H, OCH3), 4 15 (t 2H, J=4 5Hz
NCH,-)

5b 176 (100) 1721, 1773 135 (t 3H, J=4 5Hz, CH,CH3), 3 31 (t 2H, J=4 6Hz -SCH,-), 4 14 (t 2H,
J=4 6Hz, NCH,-), 430 (g 2H, CH,CHj3)

5¢c 211 (9. 91) 1722, 1775 333 (t 2H, J=4 5Hz, -SCH,-), 3 78 (t 2H, J=3 4 Hz, -CH,CH,CI), 4 16 (¢t
2H, J=4 5Hz, NCH,-), 4 48 (t 2H, J=3 5Hz, <CH,CH,CI)

5d 190 (100) 1723, 1772 0 81 (t 3H, J=4 6 Hz, CH,CH,CH3), 1 51 160 (m, 2H, -CH,CH,CH3), 3 15
(t 2H, J=4 5Hz, -SCH,-), 3 97 (t 2H, J=4 5Hz, CH,CH,CH;), 4 02 (t 2H,
J=4 2Hz, NCH,")

5e 190 (2 44) 1726, 1771 133 (d, 6H, J=4 0Hz, 2CH3), 3 28 (t, 2H, J=4. 5Hz, -SCH,-), 4 11 (t, 2H, J=
4 5Hz, NCH,-), 504 5 08 (m, 1H, OCH)

5f 204 (100) 1724, 1775 095 (t 3H, J=4 6 Hz, CH,CH,CH,CH3), 1 39 1 45 (m, 2H, -CH,CH,CH,
CH3), 1 66 1 73 (m, 2H, -CH,CH,CH,CH3), 3 29 (t 2H, J =4 5Hz, -SCH,-),
4, 13(t 2H, J=4 5Hz, NCH,-), 4 25 (t 2H, J=4 2 Hz, €H,CH,CH,CHj;)

59 204 (2 86) 1723, 1777 086 (d, 6H, J=4 3 Hz, 2CH;), 188 194 (m, 1H, CH), 3 21 (t 2H, J =
4 5Hz, -SCH,-), 3 91 (d, 2H, J =4 0 Hz, OCH,-), 4 04 (t 2H, J =4 5 Hz
NCH,-)

5h 218(100) 1724, 1775 0 91 (t 3H, J=4 1Hz, -CH,CH,CH,CH,CH3), 135 1 73 (m, 6H, -CH, (CH,)3
CH3), 3 29 (t 2H, J=4 5Hz -SCH,-), 4 13 (t, 2H, J=4 5Hz, NCH,-), 4 24 (¢,
2H, J=4 2Hz, -OCH,)

5i 218(100) 1724, 1775 093 (d, 6H, J=4 1Hz 2CHz), 1 58 1 63 (m, 2H, €H,CH), 1 71 175 (m,
1H, CH), 329 (t 2H, J=4 5Hz, -SCH,-), 4 12 (t 2H, J =4 3 Hz, NCH,"),
4,27 (t 2H, J=3 2Hz, OCH,)

5j 224 (1 51) 1677, 1777 334 (t 2H, J=4 5Hz -SCH,-), 4 25 (t 2H, J =4 5Hz, NCH,-), 7.17 7 41
(m, 5H, -Ph)

5k 238 (0. 59) 1717, 1775 320 (t 2H, J=4 5Hz, -SCH,-), 4 07 (t 2H, J=4 5Hz, NCH,-), 5 25 (s 2H,

OCH,), 7.25 7. 41 (m, 5H, -Ph)
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The in vitro fungicidal activities of the title
compounds 5a 5k (5% EC: 5% compounds 5,
8% emulsifier, dimethylbenzene to 100%. ) have

been evaluated by poisoned food technique[s]. Their

activities than 2-thiazolidinone Compounds 5c¢, 5d,
5¢ 5f, 5g, 5h, 5i, 5] showed excellent inhibitory
activities against S sclerotiorun. Compound 5i
showv ed excellent inhibitory activities against B.

fungicidal activities to different fungi at a concentrate cinerea, P. italicum and S sclerotiorum, and also
of 2 000 mg/L, contrasting w ith 2-thiazolidinone, showv ed inhibitory activities against X. oryzae, P.
were shown in Table 3 M ost of then have higher solanacearum.
Table 3 Fungicidal activities of N -carboalkoxy ( aryloxy) -2-thiazolidinones 5a 5k
Compd B.otrytis P?nic.illiun Sclero.tinia Xanthomonas Pseudomonas
cinerea italicum sclerotiorum oryzae solanacearum
2 1 4 3 5 5
5a 3 2 2 4 5
5b 3 5 4 3 4
5c 2 4 0 3 5
5d 3 3 0 3 5
Se 2 5 0 5 5
5f 1 4 0 5 4
5g 1 3 0 5 4
5h 2 5 0 5 5
5i 0 0 0 3 4
5j 3 4 0 5 5
5k 3 5 2 3 4
Blank 5 5 5 5 5
Note “ 0”: 100% (inhibition rate) , * 1”: 90% 99%," 2”: 70% 89%,“ 3”: 50% 69%,“ 4”: 30% 49%," 5": 0% 29%.
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