5-Acyloxy-3,4-dichloro-5 H-furan-2-ones

*A. KRUTOSIKOVA, *A. KORENOVA, 'J. KOVAC, and"V. KONECNY

* Department of Organic Chemistry, Slovak Technical University,
CS-812 37 Bratislava

*Research Institute of Chemical Technology,
CS-831 06 Bratislava

Received 29 May 1985

Paper published on the occasion of the 45th anniversary of the foundation
of the Department of Organic Chemistry, Slovak Technical University, Bratislava

A synthesis of novel fungicidally active S5-acyloxy-3,4-dichloro-5H-
-furan-2-ones prepared by the reaction of chlorides or mixed anhydrides
of S-aryl-2-furancarboxylic and 3-arylpropenoic acids with 5-hydroxy-3,4-
-dichloro-5 H-furan-2-one is described.

OnucaH CHHTE3 HOBBIX (DYHIMUHMIHO AKTHBHBIX S-alMJIOKCH-3,4-guxyop-
-5H-dypaH-2-0HOB NOCPENCTBOM PEaKLUUM XJIOPHAOB WIM CMEIIAHHbIX aHTH-
apupoB 5-apun-2-dypaHkap60HOBOH W 3-apWiaKpWIOBOW KHCJIOT C S5-TH-
gpokcH-3,4-nuxinop-5 H-pypaH-2-0HoM.

In the area of novel chemical means against diseases of plants a discovery of
system fungicides signifies a great progress. It is known [1] that 3,4-disubstituted
5-acyloxy-5 H-furan-2-ones possess good fungicidal properties for the inhibition of
the growth of phytopathogenic fungi as Fusarium nivele, Tilletia caries, Sclerotinia
fructicola, Botrytis cinerea.

These types as well as their analogues [2, 3] can be used for application as seed
disinfectants mainly for the protection of the rye against fusariosis and of the
wheat against its sticky mildew. Also other 3,4-disubstituted 5-alkoxy-5H-fu-
ran-2-ones [4—7] and their sulfur analogues [8] are suitable for the suppression of
phytopathogenic fungi.

This work deals with the synthesis of new S-acyloxy-3,4-dichloro-5 H-furan-2-
-ones and the study of their fungicidal properties. Compounds I—XII (Scheme 1,
Table 1) were prepared by reaction of chlorides or mixed anhydrides of 5-aryl-
-2-furancarboxylic and 3-arylpropenoic acids with 5-hydroxy-3,4-dichloro-
-5H-furan-2-one (mucochloric acid).

Structure of the synthesized compounds was proved by 'H NMR spectra
(Table 2). The '"H NMR spectra of all compounds have a signal (singlet) of proton
on C-5 of 5-hydroxy-3,4-dichloro-5 H-furan-2-one. The spectra of I—V, XI, XII
showed the doublets of protons C-3—H and C-4—H of the furan ring with an
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interaction constant J;,=3.4 Hz. From the interaction constant J,s =16 Hz of
VI—XII it can be concluded that a double bond of propenyl group has an

E-configuration.
H H ¢l cl
Z F‘c

Z=HI(), 2-NO, (M), 2-Cu(HI), 3-NO, (IV), 3-CF, (v)

o] Ct
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H,

Z=H (xD), NO, (xm)

Scheme 1

By testing the compounds for relative fungicidal activity (Table 3) it was found
that the compounds IV, VI, IX—XII were in tests against T. caries good active,
but none of them was so active as the used standard Vitavax. In tests against
F. avenaceum the compound I reached the activity of the used standard captan,
however, also the compounds IV, VII—IX, XI, and XII showed a relatively good
activity. Against B. cinerea the compounds I—IV and XI were a little less active
than the standard captan. The compound XI was against A. alternata active as the
used standard captan, nevertheless further compounds I, V, VII—IX, and XII
were a little less active. Compounds I and XI were as active as the used standard
Dithane M-45 against P. infestans, also the compounds IV, VI—X, and XI
exhibited interesting activity.

The compounds I and XI were advanced to further screening.

Experimental

The 'H NMR spectra were recorded with a Tesla BS 487 C apparatus operating at
80 MHz. Tetramethylsilane was used as internal reference.
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Characterization of the prepared compounds

Table 1

wi(calc.)/%
Compound Formula M, wi(found)/ % Yield M.p.
C H Cl N % °C
I C,sHsCl,0, 3231 55.75 2.49 2.94 78 89—90
55.65 2.39 21.78
I C,sH,CI;:NO, 368.1 48.94 1.92 19.26 3.80 75 160—162
48.92 1.90 19.20 3.62
I C,sH,Cl,0, 357.6 50.38 1.97 29.74 70 94—95
50.30 1.90 29.72
v C,sH;CILNO¢ 368.1 48.94 1.92 19.26 3.80 74 182—183
48.78 1.90 19.08 3.78
\ % C,:H;F,Cl,0, 391.1 49.13 1.80 18.12 80 139—141
49.10 1.82 18.04
VI C,3H;sCl,0, 283.1 55.15 2.84 25.04 75 93—94
55.10 2.72 25.20
v Ci:H,Cl,0, 315.6 49.17 2.22 33.49 65 92—95
49.07 2.08 33.39 .
\%111 CiH,0ClLO, 297.6 56.59 3.39 23.86 65 85—86
) 56.49 3.29 23.76
IX C1H,0CLO, 3131 53.70 3.22 22.64 68 85—87
53.80 3.20 22.60
X C:HsCLO, 352.0 44.35 1.72 40.28 70 145—148
44.32 1.70 40.26
X1 C.:HsC1L,0, 273.1 48.38 2.21 25.96 60 100—101.5
48.40 2.28 25.92
XI1 C.;HsCI,NO, 218.1 41.54 1.58 22.29 4.40 60 135—138
41.38 1.70 22.09 4.32
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Table 2

'"H NMR spectral data (6/ppm) of the synthesized compounds

Compound H-3 H-4 Jia H. H, H. Hicom Others
I 7.64 7.40 3.6 — — 7.33 7.75—8.37
i g 7.63 7.04 3.6 — — 7.33 7.75—8.12
m 7.63 7.34 3.6 — — 7.36 7.40—8.10
v 7.66 7.44 3.6 — — 7.38 7.80—8.60
\% 7.64 7.37 3.8 — — 7.37 7.75—8.37
VI — — — 7.92 6.63 7.24 7.37—8.87
\214 — — — 7.92 6.75 7.27 7.37—17.78
VIII — — — 7.87 6.57 7.23 7.26—7.62 2.37 (CHs)
IX — — — 7.90 6.66 7.26 6.93—7.50 3.85 (OCH,)
X — — — 7.90 6.67 7.24 7.62—8.15
X1 764  7.30 38 790  6.65 7.23 —
X11 7.64  7.35 4.0 7.80 6.72 7.26 —
jA,B =16 Hz
Table 3
Fungicidal activity of the synthesized compounds
Compound Tillcftia Fusarium Bf)trytis Alternaria thvtophthora
caries avenaceum cinerea alternata infestans
I 0 4 3 3 4
I 1 0 3 0 0
m 0 0 3 0 0
v 3 3 3 0 3
\' 0 0 3 3 0
VI 3 0 0 0 3
\214 0 3 0 3 3
vin 0 3 0 3 3
IX 3 3 0 3 3
X 3 0 0 0 3
X1 3 3 3 4 4
X1 3 3 0 3 3
Vitavax 4 — — — —
captan — 4 4 4 —
Dithane M-45 — — — — 4

662

Chem. Papers 40 (5) 659—663 (1986)



5-ACYLOXY-3,4-DICHLORO-5 H-FURAN-2-ONES

Fungicidal activity of the prepared compounds was examined by the method in vitro
on spores of fungus : Tilletia caries, Botrytis cinerea, Alternaria alternata, and Phytophthora
infestans according to previously published methods [9]. The.evaluation of the activity was
carried out according to the scale (a/%, 0—0, 1-25, 2—-50, 3—-75, and 4 —100) using
standards: Vitavax (2,3-dihydro-5-carboxanilide-6-methyl-1,4-oxathiin), captan (cis-
- N-[(trichloromethyl)thio]-4-cyclohexene-1,2-dicarboximide), and Dithane M-45
(a mixture of manganese(II) and zinc(II) 1,2-ethanediyl-bis(carbamodithioates)).

3,4-Dichloro-5-(5-aryl-2-furoyloxy)-5H-furan-2-ones (I—V)

3,4-Dichloro-5-hydroxy-5H-furan-2-one (0.01 mol) and chloride of 5-aryl-2-furan-
carboxylic acid [10—12] (0.01 mol) in benzene (15 cm®) were refluxed until the evolution of
HCl was ceased. Reaction mixture was cooled and the residue was filtered off and
crystallized from benzene or diluted ethanol.

3,4-Dichloro-5-(3-arylpropenoyloxy)-5H-furan-2-ones (VI—XII)

3,4-Dichloro-5-hydroxy-5 H-furan-2-one (0.01 mol) and mixed anhydride of tri-
fluoroacetic and 3-arylpropenoic acids in toluene (10 cm®) were mixed for 2 h at room
temperature. The solvent was distilled off in vacuo and the residue was crystallized from
benzene or methanol.
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