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Reactions of (Me,N);P with functionalized di- and
trichlorocyclopentenones
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2,3-Dichloro-4,4-ethylenedioxycyclopent-2-enone, its S-chloroderivative. and 5-allyl-
2,3,5-trichloro-4,4-dimethoxycyclopent-2-enone react with (Mey;N);P to give the corre-
sponding products of substitution of the NMe, group for the vinylic ClI atom at C(3).

Key words: 3-chlorocyclopent-2-enones, hexamethylphosphorous triamide, 3-dimethyl-

aminocyclopent-2-enones.

The reaction of equimolar amounts of dichloro-
cyclopentenedione monoketal (1)! and P(NMe,); in
boiling THF (Scheme 1) gives compound 3 in 80%
yield. Under the same conditions, trichlorocyclo-
pentenedione monoketal (5)? yields 3-dimethylamino
derivative (6). Similar reaction of trichlorocyclo-
pentenedione monoketal (2)3 proceeds under milder
counditions (THF, 20 °C) to give 2, 65-dichloro-3-di-
methylaminocyclopent-2-ene-1,4-dione 4-ethylene ketal
(4) (85%). To the best of our knowledge, such a trans-~
formation is unprecedented.

Experimental

IR spectra were recorded on a UR-20 spectrometer (thih
film or suspension in Nujol). NMR spectra were recorded on
a Bruker AM-300 spectrometer ('H, 300 MHz and 13C,
75.47 MHz) in CDCIl; with SiMe, as the internal standard.

Reaction of di- and trichlorocyclopentenedione ketals 1, 2,
and 5 with P(Me;N)3 (general procedure). A solution of the
corresponding chloride (5 mmol) and P(Me;N); (5 mmol) in
10 mL of THF was refluxed (in the case of compound 2, the
solution was stirred at 20 °C) in an atmosphere of argon until
the initial compounds disappeared (3—4 h, monitoring by
TLC). The reaction mixture was cooled, diluted with 50 mL of
ethyl acetate, washed with a saturated aqueous solution of
NaCl, dried with MgSQy, and concentrated. The residue was
purified by column chromatography on SiQ; (hexane—ethyl
acetate, 1 : 2, as the eluent).

2-Chloro-3-dimethylamino-4,4-ethylenedioxycyclopent-2-
enone (3). Yield 80%, m.p. 92—94 °C. IR, v/cm™!': 1705,
1600. 'H NMR, &: 2.47 (s, 2 H, C(5H,); 3.20 (s, 6 H, 2 Me);
3.95—4.20 (m, 4 H, 2 CH,0). 13C NMR, & 41.52 (2 Me);
45.76 (C(5)); 64.02 (2 CH;,0); 104.78 (C(3)); 109.12 (C4);
139.65 (C(2)); 189.55 (C=0). Found (%): C, 43.3; H, 4.05;
Cl, 28.43: N, 5.19. CgH;CINO;. Calculated (%): C, 43.05;
H, 4.01; Ci, 28.24; N, 5.58.

2,5-Dichloro-3-dimethylamino-4,4-ethylenedioxycyclopent-
2-enone (4). Yield 85%, m.p. 149—151 °C. IR, v/cm™!: 1600,
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1610, 1705. 'H NMR, 3: 3.31 (s, 6 H, 2 Me); 4.15—4.45 (m,
5 H, C(5)H, 2 CH,0). 3C NMR, & 42.04 (2 Me); 62.89
(C(5)H); 65.11 (CH,0); 65.66 (CH,0); 104.46 (C(3)); 108.73
(C(4)); 158.29 (C(2)); 184.08 (C=0). Found (%): C, 49.61;
H, 5.10; Cl, 16.23; N, 6.18. CyH [, C,NOQ;. Calculated (%):
C, 49.90; H, 5.12; Cl, 16.36;, N, 6.47.

5-Allyl-2,5-dichloro-3-dimethylamino-4,4-di-
methoxycyclopent-2-eaone (6). Yield 90%, m.p. 72—73 °C.
IR, v/em™!: 1740, 1695, 1620. 'H NMR, 5: 2.58 (d, 2 H, CH,,
J =17.0 Hz); 3.13 (s, 3 H, OMe); 3.50 (s, 3 H, OMe): 3.28
{s, 6 H, MeyN); 4.67—5.01 (m, 2 H, CH,=); 5.30—6.01 (m,
1 H, —CH=). 13C NMR, & 187.84 (C=0); 159.62 (C(3));
133.35 (~CH=); 117.23 (CHy=); 106.84 (C(2)): 102.55 {C(4));
75.15 (C(5)); 52.38 (OMe); 51.55 (OMe); 45.13 (CH,); 42.35
(MeN). Found (%): C, 49.16; H, 5.76; Cl, 24.10; N, 4.73.
CiH;CLNO;. Calculated (%): C, 48.98; H, 5.82; Cl, 24.10;
N, 4.76.
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