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Abstract—By reaction of 6,7-dichloro-1,4-dioxaspiro[4.4]non-6-en-8-one with Nal and LiBr in boiling
acetylacetone or methyl butyl ketone the corresponding 3-iodo and 3-bromo derivatives of cyclopentenone
were prepared.

We formerly reported on the synthesis of pharma- It turned out that under standard conditions [5]
ceutically promising modified derivative of‘sea (5 equiv of anhydrousNal, boiling in acetone) the
prostanoid3, 11-chlorochlorvulondl (lla) [2] pro- desired 3-iodocyclopentenondl() did not form in
ceedingfrom dichlorocyclopentenond)([3]. Aiming 48 h. The latter was obtained in good yield on apply-
at preparation of fundamental for compounitis-d  ing higher boiling solvents, butyl methyketone
synthondll -V we investigated the possibility of their (128C, 24 h, yield65%) or acetylacetone (158,
synthesis bytranshalogenation at the Tatom in 12 h, yield70%). Wesuccessfully prepared 3-bromo-
dichlorocyclopentenoné along Finkelsteinreaction.  cyclopentenonel{) in 50% yield at boiling dichloro-

0 O
cl 0 —

O\) x0
|

I, X = Cl (a), I (b), Br(c), F (d).

Nal . LiBr, KF-18-crown-8
AcCH,COMe. A, 65% | MeCOBu, A, 50% MeCN or C,H,.. A
MeCOBuU, A, 70%

0

O O
I Q Br 0 . 0

0.

III v A\
O O
Cl KF,DMF KF, HOCH,CH,OH Cl
I
O 50% 80%, A 0o OH
MeNTg C§ o
VIl VI

" For communication LXXXII see[1].
The study was carried out under financial supgoost the Russian Foundation for Basic Reseafghant no. 99-03-32916a).

1070-4280/01/3804-491$27.@R2002 MAIK “Nauka/Interperiodica



492 IVANOVA et al.

ketone| with 5 equiv of anhydrous LiBr in butyl [M-CH,] , 265 M-CI]", 173 M-I . Found, %:
methyl ketone for 6 h. C 28.13; H 2.19. GHCIIO;. Calculated, 9%:

The attempts to synthesize fluoro derivative C 27.98 H 2.01.
even at the use of one among the most efficient 6-Bromo-7-chloro-1,4-dioxaspiro[4.4]non-6-en-
fluorinating agents, KF18-crown-6 [6, 7] (in benz- 8-one(lV). A mixture of 0.5g(2.39nmol) of
ene or acetonitrile) were unsuccessful. The reactioRetonel, 1.04 g (11.96mmol) of anhydrous LiBr in
carried out in ethylene glycol [8] or DMF [9§ave  methyl butyl ketone was boiled for 6 h at vigorous
rise to products consisting of uncommonly protectedstirring. Thereaction mixture was evaporated, to the
derivative of cyclopentane-1,3,4-trioneVl) and residue 10 ml of water was added, and the reaction
enaminoketoneVll respectively. Here the fluoride product was extracted into ethyl acetate. The combin-
ion that is known to act as a stromgse [7] plays the ed organic extracts were washed with saturated water
role of catalyst in the concurrent reaction of ®@n-  golution ofNaCl, dried with MgSQ, evaporated, and

jugate 1,4-addition of O- and N-nucleophiles. the crystalline residue was recrystallized from ethyl
acetate. Yield of chlorobromocyclopentenon¥
EXPERIMENTAL 0.3 g (50%),light yellow crystals, mp 114114.5C.

IR spectrum,v, cnit: 1448, 1600, 1724'H NMR

IR spectra were recorded on spectrophotometer§pectrum,5, ppm: 2.97 s (2H, Ck), 4.08 m (2H,
UR-20 and Specord M-80 from films or mulls in OCH,), 4.18 (2H, OCH). 13¢ NMR spectrumd, ppm:
mineraloil. *H and'°C NMR spectra were registered 47 4 @), 66.69 (C, C3), 109.15 (C), 138.93
on Bruker AM-300 instrument at operating fre- (7). 152.09 @), 191.76 ((g’). Mass specitrurmn/z
quencie3300.13 and 75.47 MHzespectiver from 252_256 [IV|]+, 217-219 [l'l_CI]+1 173-175 Il\/I—Br]+,
solutions in CDCl;. As internal reference served 131.133 [BICECCO]+, 113 M-C,CIBr-H] , 87-89

chloroform signals & 7.27, 8¢ 77.0 ppm).Mass  [cjc=cCO]. Found, %: C 32.81; H2.57.
spectra were measured on MKh-130@strument, ¢ BrClO,. Calculated, %: C33.17; H 2.39.

ionizing electrons energy 20 and 70 eV, ionizing _ _
chamber temperature 7B00°C. The reactions  6-(2-Hydroxyethyloxy)-9-chloro-1,4-dbxaspiro-
progress was monitored by TLC on Silufplates, [4.4Jnon-6-en-8-one (VI). A mixture of 0.5 g
eluent hexaneethyl acetate, development with alka- (2.39 mmol) of ketonel, 1.03 g (5.98mmol) of
line solution of KMnQ, [10]. In experiments were @anhydrous KF in 10 ml of anhydrous ethylene glycol

used anhydrous solvents [11] and anhydr(j\haL was stirred for 1 h at 13C. The reaction mixture
LiBr, and KF [12]. was cooled, diluted with 10 ml ofvater, and the

) . reaction product was extracted into ethyl acetate.
6-lodo-7-chloro-1,4-dioxaspiro[4.4]non-6-en-8-  The combined organic extracts were washed with
one (Ill). A mixture of 0.5g (2.39nmol) of ketondl,  gatyrated NaCl solution irwater, and driedwith
1.90 g (12.6mmol) of anhydrous Nal in 30 ml of \MgsQ,. The solvent was evaporated, and the residue
acetylacetonea] or methyl butyl ketonelj) was boil- (0.49 g) wassubjected to column chromatography on
ed for 12 h at vigoroustirring. Thereaction mixture Si0, (eluent chloroformMeOH, 20:1). Yield of
was evaporated, to the residue 10 ml of water Wagompound VI 0.45 g (80%), colorless crystals,
added, and the reaction product was extracted inti;hp 105-107C. IR spectrum,, cms: 1520, 1620,
ethyl acetate (310 ml). The combined organic ex- 1724 1H NMR spectrumg, ppm: 3.693.72 m (2H,
tracts were washed wittvater, with saturated water C''H,), 3.954.14 m (5H, OCHCH,O, OH), 4.14

solution of NaCl, dried with MgSQ, evaporated till 4.24 m (2H évH ), 4.85 s (1H éH) 5.72 C (1H
5 ml volume, 10 ml of petroleum ether wasided 7y " 13c NMR ’spectrum 5 ’ppm’: 50.01 (&) ’
thereto, and theseparated precipitate was filtered off ¢, o5 ©), 66.57 (O 66.95 (@), 74.65 (@.)’
and recrystallized from ethyl acetate. As a resultj5 51 0 ’107_03 (é)’ 180.17 (g)’ 192.08 ((g)f
0.47 g (65%3) or 0.5 g (70%b) of chloroiodocyclo- ;- ¢ spéctrumm/z 2é4 [I\/l]: 199’ [I\/I—CI]+, 155

pentenondll was obtained. mp 19897C. IR spec-
1. [M-CI- C,H,0] , 113 [GH5O4] , 120 [GHCIO,] ,
trum, v, cmit: 1448, 1568, 1712'H NMR spectrum, 89 [M-C,HOH] , 45 [M-CH.OH], 31

8 ppm: 2.90's (2H, CHY, 4.1 m (2H, OCHCH,0), |\ ey oH]" “Found, %: C46.54; H4.48; Cl 15.43.

4.3m (2H, OCHCH,0). **C NMR spectrumg, ppm: , _ ,
46.99 (C). 66.66 (é, 3, 110.32 (&), 133.94 (), CoH,ClO. Calculated, %: C 46.34; H4.31; Cl15.23.

146.16 (&), 192.06 (&). Mass spectrumm/z 300 6-Dimethylamino-7-chloro-1,4-dioxaspiro[4.4]-
[C/HgICIOZ]", 113 M-IC,H40,)" (1.0, 270  non-6-en-8-ondVIl). A mixture of 0.5¢g (2.39nmol)
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of ketonel, 1.03 g (5.98mmol) of anhydrous KF in
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10 ml of anhydrous DMF glycol wastirred for 3 h at

boiling. The reaction mixture was cooled, diluted
with water, and theaeaction products were extracted

into ethyl acetate. The combined organic extracts
were washed with saturatddaCl solution inwater,

and dried with MgSQ. The solvent was evaporated,
and the residue (0.31 g) wasubjected to column
chromatography on SiQeluent hexaneethyl acetate,

1:

9). Yield of compounaVvil 0.26 g (50%),Iigh}-

yellow crystals, mp 9294°C. IR spectrumy, cm
1600, 1705H NMR spectrumg, ppm: 2.47 s (2H,
C°H,), 3.20 s (6H, 2CH), 3.954.20 m (4H,
2CH,0). *C NMR spectrumy, ppm: 41.52 (CH),
45.76 (C), 64.02 (CHO), 104.78 (C), 109.12 (C),

159.65 (), 189.55 (&). Found, %: C 49.47; H

5.55; Cl 16.43; N 6.29. gH,,CINO,. Calculated,

%:

1.

3.

C 49.67; H 5.56; Cl 16.29; N 6.44.
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