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Abstract—For the first time were obtained ethyl 2-(2-methoxy-3,4,5,6-tetrafluorobenzoyl)-3-oxobutanoate
and ethyl 2-pentafluorobenzoyl-3-oxobutanoate and their copper chelatesofipwundsvere prepared by
acylation of ethyl acetoacetate witB-methoxy-3,4,5,6-tetrafluoro- and pentafluorobenzoyl chlorides.
Cyclization of theseB,B'-dioxoesters afforded substitutethromones. 2-Methyl-5-methoxy-6,7,8-trifluoro-
3-ethoxycarbonylchromone hydrolyzes depending on reaction condigtther to 5-hydroxy-2-methyl-
6,7,8-trifluorochromone or to 5-hydroxy-2-methyl-6,7,8-trifluorochromone-3-carboxgdid. Reaction with
morpholine provided 7-substitutqaroduct, andwith aqueous ammonia as a resultrebrrangement forms
3-acetimidoyl-4-hydroxy-5-methoxy-6,7,8-trifluorocoumarin. Hydrolysis of the latyglds 3-acetyl-4-
hydroxy-5-methoxy-6,7,8-trifluorocoumarin.

The coumarin and chromone fragments are knowipound does not appreciably change fowaek. The
to be found both in natural and synthetic biologicallypreparation of 2-methoxy-3,4,5,6-tetrafluorobenzoyl
active compounds. Therefore creation of new rechloride (la) did not require additional purification
presentatives of this class compoundspi®mising. of crude acidla, and it was obtained by heating the
One of the preparation methods for fluoro-containingcrude acid with excess phosphorus pentachloride.
benzopyran-2(4)-ones consists in acylation of various e acyiation of ethyl acetoacetate with benzoyl
p-oxoesters with pentafluorobenzoyl chloride [1, 2]. oride 112 in the presence of magnesium ethylate
We developed a method for modification of the s the corresponding, '-dioxoester lila  as
fluoroaryl component by selective ortho-methoxyla-j.-,-s with the use as acylation agent 2y6-di-
tion of pentaflurobenzoic acid that afforded depend'methoxy-B,4,5-trif|uorobenzoyl chloridg4]. Note

ing on the reaction condition®-methoxy-3,4,5,6- ot similar reaction with pentafluorobenzoyl chloride
tetrafluoro- or 2,6-dimethoxy-3,4,5-trifluorobenzoic (Ilb) results in 2-methyl-5,6,7,8-tetrafluoro-3-

acids in good yieldg3]. We recently demonstrated ethoxycarbonylchromong1]. Treating p,p'-dioxo-
that the acylation of ethyl acetoacetate WRIB-di-  ggterflla with a water solution of copper(ll) acetate
methoxy-3,4,5-t_r|ﬂuor'ob_enzoyl chloridgaverise t0  sfforded copper chelatd/a (Scheme 1). The same
the corresponding,3’-dioxoester that on prolonged chejate can be obtained directiyom ethyl aceto-
heating i hydrobromic acid cyclized into 5-hydroxy-2- 5cetate and benzoy! chlorida without intermediate
methyl-6,7,8-trifluorochromone [4]. isolation of B,p'-dioxoesterllla by treating the reac-
In extension of these studies in the present paper #on mixture with copper(ll) acetate. Treatment of
reported on acylation of ethylcetoacetate with copper chelatdVa with hydrochloric acid furnishes
2-methoxy-3,4,5,6-tetrafluorobenzoyl chloride. free compoundlla in quantitativeyield. Unlike the
2-Methoxy-3,4,5,6-tetrafluorobenzoic acida) was Previously obtained ethyl 3-(2,6-dimethoxy-3,4,5-
previously obtained by us [3] as crude uncharacterizirifluorobenzoyl)-2-oxobutanoatgp'-dioxoesterllla
ed substance-00% of the main compound combined ¢yclizes into 2-methyl-5-methoxy-6,7,8-trifluoro-3-
with hard-to-separate impurities). Amnalytically —€thoxycarbonylchromone V@) at distilling in a

pure sample ofa was obtained on hydrolysis of its Y&cuum at 228C or at heating in DMSO to 10C
chloride Ila. Hydrolysis of acyl chloride lia occurs (Scheme 1).ChromoneVa can be obtained from

rapidly and quantitatively in water solution of chelatelVa but in a notably lower yield due to strong

sodium hydrogen carbonate, but in water tem- &g

_ It turned out that the use of chelating in acylation

" The study was carried out under financial support offs-  of ethyl acetoacetate with pentafluorobenzoyl chloride
sian Foundation for Basic Resear@rant no. 00-03-32767a). (llb) afforded copper chelate of ethyl 2-pentafluoro-
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benzoyl-3-oxobutanoate IMb) (Scheme 1). The
the latter with hydrogen chloride OEt o
providedf,p'-dioxoestenllb , although formerly had Me 0

been assumed [1] that it was impossible to isolate this
compound due its instability and cyclization into

2-methyl-3-ethoxycarbonyl-5,6,7,8-tetrafluorochro- o u o
mone {b) resulting from elimination of theortho- 0O O E
fluorine. B,B'-Dioxoester Illb easily undergoes K !
cyclization at heating to 16a10°C in DMSO solu- .
tion or without solvents. Unlike its monomethoxy- 0 Ar O Me
substituted analogVa chelate IVb at heating in Me OEt ArFi{ OFt
DMSO undergoes cyclization into chromowe. Z 3
B,p'-Dioxoestersllla, b may undergo the keto- O‘H"O O\H"O
enol tautomerism, therefore presumabtizey may E E
exist in four tautomericforms. ? ’
Table 1. Elemental analyses of compounds synthesized
Compd. Found, % Calculated, %
no. Formula
C H F C H F
la 42.87 1.80 33.75 CgH,F,0O4 42.91 1.94 33.91
lla 39.81 1.34 30.70 CH,CIF,0O, 39.76 1.25 31.45
llla 50.16 3.86 22.71 C,H,F,0; 50.01 3.60 22.60
b 47.93 2.73 29.15 C,.HF-0, 48.16 2.80 29.30
IVa 46.06 3.15 20.56 C,aH,,CUR,0,, 45.81 3.02 20.71
Vb 43.89 2.22 26.70 C,H,CUF, O, 43.99 2.27 26.76
Va 53.11 3.49 17.99 C,H11F305 53.17 3.51 18.02
ik 56.41 5.15 9.83 C,gH1FNG; 56.40 5.00 9.91
vIl® 50.22 2.72 19.85 C,HgF;NO, 50.19 2.81 19.85
VIl 50.23 2.54 19.56 C,,H;F;0; 50.01 2.45 19.78
X 48.23 1.85 20.52 CHsF;0s 48.19 1.84 20.79
306 N: ? Found 3.64, calculated3.65; ® Found 4.93, calculated4.88.
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Table 2. Yields, physical constants, and spectral characteristicemipounds synthesized

Compd.Yield, mp, °C IR spectrum, NMR spectra (in CDGC), 8, ppm, J, Hz
no. (bp, °C) 9
% p, mm Hg) v, cm 1H 19
la 98 87-88 3080(0OH),1725 (CQH), |9.07 br.s (1H, CGH), |-140.11d.d.d (F), -151.14 d.t
1645, 1520,1490(C=C |4.05 d [3H, OCH, |(F", -155.88d.d.q (F), -162.68
arom), 1030 (GF) J(CH,-F®) 1.9] dd (P)
Js6= Jos= 22.5,354= Jy5= Jys=
J,3= 20.5, J 5= J36= 9.3,
Jou= due= 4.4, J5 5= J35= 0,
J(F*-CH,) 1.9
lla 88 70-90/3 |1770(COCI),1630,1510,4.13 d [3H, OCH, |-141.40d.d.d (F), -149.63 d.t
1490 (C=C arom), J(CH,-F®) 2.4] (F%, -154.01d.d.q (P),
1020 (G-F) -162.75 d.d (B
Jo5= Js = 22.0, Jg 5= Jg6=
9.3, J4= 6= 4.9, 1, 5=
J54= J43= J34= 20.0, J35= 0
J(F*-CH,) 2.4
lla 79, Oily 2970, 2930 (OH), 1715 |E;:E, = 7:1 EE,= 7:1
95 substance [(C=0), 1640, 1570 |E;: 17.55 s (1H, OH),|E;: -144.18d.d.d (P), -155.13 t.d
(C=0,C=C),1510,1485(4.05 q [2H, CCH,CH,, |(F%), -157.23d.d.q (F), -164.42
(C=C arom), 1020 [J(CH,-CH; 7.1], d.d.d (PF) E,; -145.82d.d.d (F),
(C-F) 3.94 d [3H, OCH, |-156.22 t.d (F), -157.23d.d.q
J(CH,-F°) 2.0], 2.54 s |(F’), -164.42d.d.d (P)
(38H, CH,), 1.05 t [3H, [Js5= Js6= 23.0, J 5= J56=
OCH,CH;, J(CH;—CH,) [= 8.8,J54= J46= 2.0,J,5= J5,=
7.1] 3= J34= 20.0, J35= J55= 0
E,: 14.61 s (1H, OH),
4.10 q [2H, CCH,CH;,
J(CH, CH,) 7.1], 3.89
br.s (3H, OCH), 2.46
s (3H, CH), 1.10 t
[3H,  OCHCH;,,
J(CH,; CH,) 7.1]
b 99 Oily 2930(0OH), 1710(C=0),|E;:E, = 4:1 EE,= 4:1
substance [ 1650,1570(C=0, C=C),|E;: 17.44 s (1H, OH),|E;: -142.79 m(2F), -153.05 m

1520, 1500 (C=C
arom), 985 (GF)

4.10 q [2H, CCH,CH,,

JCH,CH) 7.1],
1.12 t [3H, OCHCH,,
JCH,CH,) 7.1],

257 s (3H, CH
E, 14.65 s (1H, OH),
4.40 q [2H, GCH,CH,,

JCH,CH) 7.1],
1.39 t [3H, OCHCH,,
J(CH,-CH2  7.1],

2.47 s (3H, CH)

(1F), -161.89 m (2F)
E, -144.58 m(2F), -153.96 m
(1F), -165.93 m (2F)
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Compd.Yield, | mp, °C IR spectrum, NMR spectra (in CDGC), 8, ppm, J, Hz
no. (bp, °C) o
% b, mm Hg) v, cm 1H 19
Via 78, 135-139 |1700 (C=0),1615,1590 - -
89 (C=0, C=C), 1490,
1450, 1400 (C=C
arom), 1025 (GF)
Vib 29 162-164 |1680 (C=0), 1630, 1580 - -
(C=0, C=C), 1495,
1450, 1430 (C=C),
980 (G-F)
Va‘© 39 66-68 |1735 (CQEt), 1660 [4.35 q [2H, -150.49 d.d (B, -156.36 d
(C=0), 1630 (C=C), |OCH,CH,, J(CH, CH,) |(F%, -159.58 d (B
1485, 1115 (C=C 7.1], 3.96 d_[3H, [J;6= Js,= 21.0,J,5= J3,= 20.0,
arom), 1020 OCH,;, J(CHS—FG) 0.8], |Jgs = Jgs = O
(C-F) 2.47 ¢ (3H, CH),
135 t  [3H,
OCH,CH,,
J(CH; CH,) 7.1]
VI 68 90-92 |1700(CQELt),1650(C=0),|4.32 q [2H, GCH,CH,, |-143.08 d (F), -148.17 m (B
1600, 1550 (C=C), 1010 |J(CH, CH,)  7.1], Jog = Jg = 4.1
(C-F) 3.87 s (3H, OCH),
3.843.79 m (4H,
2CH,), 3.44-3.38 m
(4H, 2CH), 2.42 s
(3H, CH,), 1.35 t [3H,
OCH,CH,, J(CH, CH,)
7.1]
VII® | 83 | 217-222 (3160, 2940 (NH, OH), [12.81 br.s (1H, OH), |-150.31 t (F), -159.04 d (B),
1650 (C=0), 1610, |[6.70 br.s (1H, NH), [-160.04 d (B
1515, 1480 (C=C), |4.0 d [3H, OCH, |J5;= J;6= J;5= Jg;= 21, Jg¢=
1040 (CF) J(CH;-F) 1.2],2.71 s |J6 = O
(3H, CH,)
Vil 50 | 101-103 [3430(OH), 1750(C=0), [18.65 br.s (1H,0H), |-145.70 t (F), -156.92 d.d (B),
1640 (C=0), 1580, 1520 [4.04 d [3H, OCH, [-159.18 d (B
(C=C), 1040 (CF) J(CH,-F®) 1.5],2.78 s |J,,= Js,= 21.5,J, 5= Jg,= 21.1,
(3H, CH,) Jss = Jge = 0, J(F-CH;) 1.5
X 77 | 158-160 |3100, 2720 (OH), |12.88 brs (1H, |[-14295 t (F), -159.82 d.d
49 1750 (CQH), 1665 |COMH), 11.29 s |(F?, -165.92 d.d (B
(C=0), 1575, 1510 |[(1H, OH), 3.1 s (3H,|J;6= Js7= J75= Jg7= 20.7, Jg =
(C=C arom), 1010 |CHy,) Jg6 = 3.0
(CF)

2 Yields by methoda. ® Yields by methodb. ¢ NMR spectra in CRCOCD,.
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Scheme 2.
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The structure of compoundfa, b was establish- structure of the aromatic substituent, and the electron-
ed from thedata of NMR spectroscopy, published withdrawing qualities of the substituent increase with
values of chemical shifts and rules of thelranges in increasing number of fluorine atoms and decreasing
the series offf-di and B,p'-tricarbonyl compounds. number of methoxy groups in the serige < llla<
This information was supplemented with the spectralllb . In this series of substituents the signal of
characteristics of ethyl 2-(2,6-dimethoxy-3,4,5-tri- ~14 ppm region shifts downfield,e. in theopposite
fluorobenzoyl)-2-oxobutanoate 1lic) that were direction to that observed in the series ring-substitut-
published by us in[4]. In the H and ®*F NMR ed benzoylacetates and benzoylacetones. The observ-
spectra of dioxoesterdlla —-c a?pear two sets of ed direction of shift is characteristic at variation of
signals. Virtually totallack in the™H NMR spectra of electronic properties of a substituent located in the
methine proton signals corresponding to ofkm,  a-position of a p-dicarbonyl compound.
and the presence of two enol proton peaksdence
that the 3,B'-dioxoethersllla -c exist as two enol
tautomers. The signals @nol protons appear in the
downfield region of the!H NMR spectra with char-
acteristic chemicalshifts.

This relationship is also valid for enol proton
signals from E tautomer of compoundsla -c. Here
as expected the hydroxyroton peak shifts upfield in
the seriesllic - llla - llib .

A trend should be noted of increasing content of
enol form E with nonchelated ester group in the
series ofB,B'-dioxoesterslllb - llla - llic, i.e.,
with decreasing electron-withdrawing properties of
the aromatic substituent.

The resonance atl7 ppm can be assigned to enol
form E; with nonbonded ester group for similar
chemical shifts have signafsom enol form of 3-di-
ketone typefrom a series of methy2-acetylbenzoyl-
acetates [5] and 2-acetylbenzoylmethaf@s On the
other hand.enol protonpeak of the cis-endlorm of The study of chemical properties of chromovie
unsubstituted fluoroaryl(alkyl)-containing-diketones revealed its similarity in reactivity to the previously
in located in the~14 ppm region [7]; however an studied chromoné/b [10, 11]. For instancecom-
electron-withdrawing substituent ig-position of the poundVa with morpholine in DMSO affords 7-sub-
B-dicarbonyl compound (here an ester group) shouldtituted compound/I. The substitution in/ position
cause a downfield shift of the enptoton as isactual-  was deducedrom analysis of its'°F NMR spectrum
ly observed. where appeared two doublet signals from two fluorine
atoms with the coupling constant of 4.1 Hz indicating
metaposition of fluorine atoms in the molecule of
chromoneVI. Thus the appearance of a substituent in
5 position of the chromone ringoes not change the

The second enolform E, was selectedfrom
presumable tautomers,Eand E that should have
close values of chemical shifts<14 ppm) on the
grounds of alteration of the positions of enol proton7." . : : ; .
peak depending on the electronic characteristics 1|roe]ct|on of its reaction with the secondary amines
substituent in the aromatigng. Thedownfield signal '
of enol proton shifts upfield in thease of electron- At boiling in agueous ammonia chromoriéa
withdrawing substituent in the aryl ring in the ring- suffers acyl-lactone rearrangement yieldiBgacet-
substituted benzoylacetones [8] and benzoylacetatéemidoyl-4-hydroxy-5-mehoxy-6,7,8-trifluoro-
[9]. B,B'-Dioxoesterdlla -c are distinguished by the coumarin ¥Il') (Scheme 2) analogously to reaction

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 10 2001



1460 KISIL et al.

Scheme 3.
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of chromoneVb [11]. 3-Acetimidoylcoumarin Y1l )  spectrometeBS-587ATesla {H at 80 MHz, internal
on heating in the aqueous sulfuric acid affordsreferenceTMS; 1°F at 75 MHz, internal reference
3-acetylcoumarin \{Ill ), and the methoxy group is CFCL). Elemental analyses were carried out@arlo
not hydrolyzed under these conditions. Erba CHNS-O EA1108 analyzer.

ChromoneVb was previously shown [11] to hydro-  2-Methoxy-3,4,5,6-tetrafluorobenzoic acid(la).
lyze in acidic medium at the estgroup, andwith ~ To acyl chloridella (0.33 g, 1.36mmol) was added
partial rearrangement formed 3-acetyl-5,6,7,8-tetral0% water solution of sodium hydrogen carbonate
fluorocoumarin. 5-Methoxy-substituted chromovia (50 ml), and themixture was stirred for 1 h at 2C.
does not undergo hydrolysis under these conditionsThen to the reaction mixture was added 10% HCI
and its heating to boiling resulted in decarboxylationsolution till pH ~3. The separated precipitate was
and hydrolysis of the methyl ether to afford 5-hydr-filtered off. Yield 0.3 g.

oxy-2-methyl-6.7.8-trifluorochromone 'x% This 2-Methoxy-3,4,5,6-tetrafluorobenzoyl  chloride
chr9m_one was pr_ewously obtained % heatlng(”a)_ To acid la (27.36 g, 0.12mol) prepared by
P,p'-dioxoesterlllb in concn. HBr [4]. Since the nrocedure [3] was added phosphorus pentachloride
cleavage of a phenol etheequires more rigiccondi- (30 g, 0.15 mol), and thenixture in a flask equipped
tions (boiling in concn.HBr), the formation of  \ith™a reflux condenser was shaken till the end of
5-hydroxychromone under these mild conditions may;igorous reaction. Then the reaction mixture was
result fr(_)m cycllzatlon of an |ntermed|a_1te_ prqduct of refluxed for 1 h and left standing at 20 for 12 h.
pyran ring opening by methanol elimination ac- The vacuum distillation of the reaction mixture
companied by decarboxylation (Scheme 3). afforded 26 g of acyl chloriddla.

On boiling in concn. HBr chromone Va affords  Ethyl 2-(2-methoxy-3,4,5,6-tetrafluorobenzoyl)-
chromone-3-carboxylic acigX). The same product  3.oxobutanoate (llla). (a) To a solution of
can be prepared fronfs,'-dioxoesterllla. Under \g(OEt), freshly prepared from magnesium
similar conditions dioxoestefllc yields chromone tyrnings (9.36 g, 39mmol) was added dropwise
(IX) [4]. The possibility to obtain acidX) from B,B'-  ethyl acetoacetat¢4.7 g, 36 mmol), and thenix-
dioxoesterllla may be due to its rapid cyclization tyre was stirred for 1 h at 3€. Then was added
into chromone stable against decarboxylation undeg selution of acyl chloriddla (7.8 g, 31mmol) in
the reaction conditions. benzene (10ml). The mixture was stirred for 1 h at

Thus in the study were obtained for the first time 20°C and 15 min at 58C. On cooling to the reaction
demonstrated the possibility of their application to the(12 ml). Thebenzene layer waseparated, and water

synthesis of fluoroheterocycles of benzopyseries. layer was extracted with benzene. The combined
benzene solutions werdried on magnesium sulfate

EXPERIMENTAL ﬁln: filtered. Weobtained 8.5 g off3,3'-dioxoester

IR spectra were registered on spectrometer (b) To a solution of chelatéva (19 g, 52 mmol)
Specord 75IR from mulls in mineral o{KBr pellet in ethyl ether (100 ml) was addexbncn. HCI (7 ml)
for compoundla). NMR spectra were recorded on and water (15nl). The mixture was stirred for 15 min
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at 20C. The ether layer was separated, the wateseparatedtarry precipitate was recrystallized from
layer was extracted with ether A5 ml). The hexane. Yield 0.6 g(18%).

combined ether extracts were dried with magnesium

- o 2-Methyl-5, 6,7, 8-tetrafluoro-3-ethoxycarbonyl-
sulfate, filtered, and ether was distilled off at reduced : g
pressure.Yield 16.55 g. 4H-1,4-dihydrobenzopyran-4-one (Vb).(a) B,B'-Di-

oxoester (b ) (6.48 g, 0.02mol) was heated to 160
Ethyl 2-pentafluorobenzoyl-3-oxobutanoate 110°C for 1 h. The solid precipitate was recrystalliz-

(Ib). Through a solution ofchelatelVb (0.3 g, ed from a mixture CGFhexane, 1:2. We obtained

0.845 mmol) in anhydrous ethyl ether (50 ml) was 5.6 g (92%) of chromon&b as yellowpowder, mp

passed a flow of dry hydrogen chloride till the reac-91-92°C [1]. Physical constants are consistent with
tion mixture turnedorown. Theseparated precipitate published in [1].

was filtered off. The ether was distilled off at _
_ in DMSO (12 ml) was heated for 3 h to 8D and

Bis[ethyl 2-(2-methoxy-3,4,5,6-tetrafluoro-  kept for 24 h at 26C. Then was added a mixture of
benzoyl)-3-hydroxy-2-butanoato]copper(ll) (IVa).  HC| concn. (12 ml) and water (1l). The reaction
(@) To a solution of compoundlla (0.27 g, mixture was extracted wittether, theextract was
0.8 mmol) in methanol (5 ml was added a solution ofyashed with water andiried. The solution was
copper acetat¢0.3 g, 1.6mmol) in water (10ml).  eyaporated, the residue was recrystallized from a
The separated bright blue precipitate was filtered offpixture CCl,-hexane, 1:2. We obtained 0.2 g (47%)

and dried at 108C. Yield 0.23 g.

(b) To a solution of Mg(OEY) freshly prepared
from magnesium turning$3.65 g, 0.15mol) was
added dropwise ethyl acetoacetéié.9 g, 0.18 mol).
The mixture was stirred for 1 h at 30, then was
added a solution of acyl chloridéa (25 g, 0.1 mol)
in benzene (4%nl). Themixture was stirred for 1 h at
20°C and 15 min at 58C. On cooling to the reaction
mixture was added a solution of coppercetate
(12.95 g) andacetic acid(5.9 g) inwater (40ml).

of chromoneVb, mp 9+92°C [1].

6, 8-Difluoro-2-methyl-5-methoxy-7-morpholino-
3-ethoxycarbonyl-4H-1,4-dihydrobenzopyran-4-
one (VI). A mixture of chromoneVa (0.3 g,
0.95 mmol) and morpholing0.33 g, 3.79mmol) in
DMSO (3 ml) was kept for 24 h at 2C. To the
reaction mixture was addeconcn. HCI (5 ml) and
water (5 ml). The precipitatedtarry substance was
separatedwashed with boiling hexane (1@l), and
dried. Weobtained0.25 g ofchromoneV! as yellow

The organic layer was separated, the water layer wasowder.

extracted with ether (830 ml). The ether extracts

were combined with the organic layer and dried wit

magnesium sulfate. The solution was evaporated

20°C. The residue was reprecipitated from methano

with water, and dried.Yield 33.5 g.

Bis(ethyl 2-pentafluorobenzoyl-3-hydroxy-2-
butanoato)copper(ll) (IVb) was obtained along
procedureb from pentaflyorobenzoyl chloridellb)
(18.4 g, 0.08mol) and ethyl acetoacetatd1.7 g,
0.09 mol).Yield of the dark-green chelat&b 8.3 g.

2-Methyl-5-methoxy-6, 7, 8-trifluoro-3-ethoxy-
carbonyl-4H-1,4-dihydrobenzopyran-4-one  (Va).
(@ B,p'-Dioxoester llla (16.5 g, 49 mmol) was
distilled at 225226°C and 8 mm Hg. The com-
pound distilled crystallized on cooling (mp 50

60°C) and was recrystallized from hexane. We

obtained 6 g of chromone Va as colorlesswder.

(b) A solution of chelate 1IVg4.1 g, 11.1mmol)
in DMSO (15 ml) was heated to 80 for 3 h. After

3-Acetimidoyl-4-hydroxy-5-methoxy-6, 7, 8-tri-

dluo-2H-1,2-dihydrobenzopyran-2-one (VII). A mix-

fure of chromoneva (0.3 g, 0.95mmol) and 25%
agueous ammonia (6 ml) was heatedsttring for
15 min. Theseparated precipitate was filtereddf,
washed with water (1@nl), anddried at 80C. Yield
0.225 g.

3-Acetyl-4-hydroxy-5-methoxy-6, 7, 8-trifluoro-
2H-1,2-dihydrobenzopyran-2-one (VIII). A mixture
of chromoneVIl (0.4 g, 1.39 mmol), BSO, (2 ml),
and water (2 ml) was heated to €D for 2 h. The
separated precipitate was filteramf, dissolved in
boiling benzene (20ml), filtered from insoluble
impurities, and the solution was evaporat¥teld of
colorless powder0.19 g.

5-Hydroxy-2-methyl-6, 7, 8-trifluoro-4H-1,4-di-
hydrobenzopyran-4-one (IX). A mixture of
chromone VIII (0.3 g, ).95 mmol), concn. HCI
(0.4 ml), andglacial acetic acid1.5 ml) wasboiled

cooling to the reaction mixture was added a mix-for 48 h, and then poured into water (10l). The

ture of concn. HCI (15 ml) and water (3@l). The

separated precipitate was filterexff, washed with
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water, and driedYield 0.18 g (71%), mp 128129°C
[4].
published in [4].

5-Hydroxy-2-methyl-3-carboxy-6, 7, 8-trifluoro-
4H-1,4-dihydrobenzopyran-4-one (X). (a) A mix-
ture of chromoneva (0.3 g, 0.95mmol) and concn.
HBr (0.8 ml) washeated to 13T for 3 h removing
the volatile products. The reaction mixture was
cooled, the crystallizedubstance was washed with
water (10ml), andhexane (10ml). We obtained 0.2 g
of acid X as yellow crystals.

(b) Similarly from B,B'-dioxoesterllla (0.3 g,
0.89mmol) in 8 h was obtaine@.12 g ofacid X.
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