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ABSTRACT

New 3-halogeno-methylene-6- fluoro-thiochroman-4- one were designed
and synthesized. In the synthesis of these compounds, Acetyl halides were
used as halogenated reagents, and the reaction mechanism was discussed.
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Theresults of antifungal activities showed that these compounds had good

antifungal activity.

INTRODUCTION

Recently, misusing of antibioticsand theimmuno-
suppressive agent and anti-tumor chemotherapy drugs
used widdly whichresultinfungd infectionsand therate
of cancer incidenceincreased greatly™™®. Hence, the
research onfinding new antibioticsispressing.

It isreported that thiochromanonederivativeshave
broad biological activities®. Inour previousstudies 3-
substituted-thiochromanones have been prepared and
shown good antifungal activitiesinvitro>”, suchas 3-
broma®, 3-mannich basg®, 3-benzylidynd*% and so on.

In this paper, 3-halogenomethylene-6-fluoro-
thiochroman-4-oneisdesigned and synthesized (Fig-
urel). Thereaction mechanism of thesynthesisof com-
pound (3) from compound (2) have not been reported
anditisinvestigated inthisstudy.

Theantifungd activitiesof thenew compoundscaled
3-ha ogenomethylene-6- fluoro-thiochroman-4-one
were evaluated according to the M27 and M 38 pro-
gram madeby theU.S. National Committeefor Clini-
cal Laboratory Standards (NCCLS) by using
microdilution method™@ with tenkindsof commonfungi.
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X =Cl, Br
Figurel: Syntheticrouteof thetarget compounds

RESULTSAND DISCUSSION

Reaction mechanism

Thereaction mechanism of the synthesisof com-
pound (3) havenot been reported. A postul ated mecha-
nismwasshowninFigure2.

Itinvolved tautomeric transformation of compound
(2) intotheintermediate enol 4. Hydroxyl group and
carbonyl groupinthe4 formtheintramol ecular hydro-
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gen bond giveintermediate 5. Thelatter step presum-
ably involves C=0 carbon atom of 2- acyl halidewere
attacked by the enol ate oxygen to generatetheinter-
mediate 6. Findly, 6 was attacked by bromineionicto
givecompound (3).

X =Cl, Br
Figure2: Postulated mechanism for compound (4) synthesis
Antifungal activity invitro

Thetest showed that they have certain antifungal
activity to most fungal strains, in which 3-
chloromethylene-6-fluoro-thiochroman-4-one(A) dis-
played excellent activity (against S. schenekn, C.
glabrata, C. parapsilosis, C. krusal.), itsMICsvaue
wereequd to amphotericin B (AmB), and against M.
gypseumitsMIC vauewasbdow totheAmB, whileA
was a little better than fluconazol (FCZ) . 3-
bromomethylene-6-fluoro-thiochroman-4-one (B) dso
showed good ectivity againg filamentousfungi (A. nige,
S. schenekn, M.gypseum, E. floccosum), itsMICsvaue
wereegual or below to FCZ.. They wereworth to do
further study.
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EXPERIMENTAL

TLCwasused tomonitor thereaction process. TLC
wasHF,, thinlayer chromatography with ethyl acetate
/ petroleum ether (1/ 10) used asd uent. Meting point-
ingweredetermined with SGW X-4 micrometing point
gpparatus. Microwaveingdlationsoccurredin thefam-
ily-type of Galanz microwave oven (G702011TL 2,
power 700W) ; The IH-NMR spectrawere obtained
on aBruker AVANCE (400M Hz) spectrometer using
TMSasinternal standard and CDCl3 as solvent. The
mass spectrawere obtained on anAgilent LC- MSD
Trap XCT G2446A HPLC-M S spectrometer.; ThelR
spectrawererecordedinKBronaSHIMADZU FTIR-
8400S spectrometer with Fourier transform. 4-Fluoro-
benzenethiol ischemicaly pure, othersareandyticaly
pure. Compound 3-(4-Fluoro-phenylsulfanyl) - propi-
onic acid was prepared as previousliterature*y.

Synthesisof compound (1)

Taken thecompound 3-(4-Fluoro-phenyl sulfanyl)
- propionic acid (40.3mmol) and dissolveditin con-
centrated sulfuric acid (70ml) at room temperature,
placedit 12h, thentreated it withice. Thenyellow pre-
cipitation gppeared, filtrated, washed with 5% NaHCO,
and water to neutral , recrystallized from alcohol gave
light yellow solid compound (1) in 51-73%yield.

Synthesisof compound (2)

A mixtureof ethyl formate (36.6mmol), fresh So-
dium methoxide (54.9mmol) and toluene (100ml) was
taken into a 250ml round bottom flask, with the
dropwiseaddition of compound (1) whichdissolvedin
thetoluene. Thetemperature was controlled at 0-10
°C and the reaction mixture wasfurther stirred over
10h. And then reaction sol ution washed twicewith water
and 5% of NaOH once. Combined aqueous phase,
washed twice with ether, adjust PH toweak acid. So-
lution brought out alot of bright yellow precipitation.
Filtrated and dried to obtain yellow solid compound
(2)in71-92%yield.

Synthesisof compound (3)

Compound (2) (15.1mmol) and chloracetyl chlo-
rideor bromoacetyl bromide (22.5mmol) were added
in a50 ml sealed tube. Dissolved in CH,CI,, (15 ml),
stirred at 50 °C for 3h. Washed reaction solution with
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NaHCQ, for threetimes. Theorganic phasewas sepa-
rated and evaporated the sol vent under reduced pres-
sureto obtain the mixture of compound (3) and other
byproduct. Purified by slicagel column chromatography
(dichloromethane/ petroleum ether = 1/10), we can ob-
tain3-chloromethylene-6-fluoro-thio-chroman-4-one (A)
and 3-bromomethy-lene-6-fluoro- thiochroman- 4- one
(B) in65-90 % yield. Thestructuresall confirmed by
MS, IR and *H-NMR and the datawas shown asfol -
low:

3-chloromethylene-6-fluor o-thiochr oman-4-one:
mp/°C: 78~80;

yield/%: 39;

APCI: 228.8(m/z+1), 230.8(m/z+1);

IR: (KBr,cm?): 1662.52 (C=0), 1587.31(C=C);
1H-NMR(CDCIL,): 6: 4.011-4.013(d,2H), 7.129-
7.178(m,1H), 7.281-7.315(qg,1H), 7.384 (s,1H),
7.796-7.826(dd,1H)

3-bromomethylene-6-fluor o-thiochr oman-4-one:
mp/°C: 85-88;

yield/%: 41;

APCI: 272.7 (m/z+1), 274.7(m/z+1);

IR: (KBr,cn?): 1647.10 (C=0), 1575.73(C=C);
1H-NMR(CDCI): §: 4.018(s,2H), 7.131-
7.179(m,1H), 7.280-7.314(q,1H), 7.636(s,1H),
7.798-7.828(dd,1H).

Antifungal activity

3.1 Test fungal strains. C. abicas, C. neoformans, A.
niger, S. schenekn, M. gypseum, E. floccosum, C.
glabrata, C. parapsilosis, C. krusel, C. tropicalis.

3.2 Thetest used micro-dilution method, the active
control isFCZ and AmB. Thetested compoundisdis-
solved with DM SO, and diluted with RPM 11640 me-
dium and makethe concentration of AmB intherange
of 16; «0.313ug/ ml, FCZ and the tested compound in
therang of 0.125; «64ug/ ml. Adjust thefind fungi con-
centrationto 0.5 x 10°~2.5 x 103CFU / ml for yeast,
0.5x 10*~2.5x 10*CFU / ml for filamentousfungi.
Every tes wedid qudity control by usng C. pargpsilosis
(ATCC22019) . MICsof the positive control agents
againgt qualify—control strain were shown in TABLE
1. The 96-wdll plateswhichwe put in fungi solution,
tested compound and RPM 11640 medium wereincu-
bated in 2-7 days. We determined the destination of
test result by visud method. TheMIC of AmB and tested
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compound were determined as there has no visible
growth, FCZ determined as restrain 80% compared
with blank control. MI1Csof the positive control drug
and the tested compoundswere shownin TABLE 2.

TABLE 1. MICsof the positive contr ol agentsagainst the
qualify-control strain (ng/ml)

fungi purpose drug MIC
C. parapsilosis . AmB 0540
(aTCC2019) WAV pe; 4040

TABLE 2: MICsof thepositivecontrol drugand thetested
compounds (ug/ml)

positive control drug and compounds

fung FCz AmMB A B
C. dbhicas 0.125-0.5 0.25-1 4 64
C. neoformans 1-4 0.5-2 4 4
A. niger 05-1
S. schenekn 1-4 4 64
M. gypseum 64 8-16 2 64
E. floccosum 05-1 16 64
C. glabrata 4-16 0.5-4 4 8
C. parapsilosis 2-4 0.5-2 2
C. krusei 64 4-16 16 8
C. tropicalis 2 16 32 32
(—): no activity
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