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A characteristic fcature of some commercial agrochemicals and drugs is the 2,4-dichlo-
robenzoy! building block! = *. Within the scope of our rescarch aimed at utilization of
1,3-dipolar cycloaddition reactions to heterocycles as well to pesticide programme we
report the 1,3-dipolar cyvcloaddition of C-(2,4-dichlorobenzoyl)-N-phenylnitrone (1) to
some alkenes and partially saturated heterocycles.

EXPERIMENTAL

The melting points are uncorrected, the '11 and 13 NMR specetra of deuteriochloroform solutions contai-
ning tetramethylsilane as an internal reference were measured with a Varian VXR 300 spectrometer. “The

IR spectra were taken with Philips analytical PU 9800 FTIR spectrometer.

[soxazolidines I — X1/

C-(2.4-Dichlorobenzoyl)-N-phenyinitrone 7 (ref.") (2.9 g. 10 mmol) and the appropriate dipolarophile (10 - S0
mmol) in benzene (50 ml) or chloroform (50 ml) was warmed to 40 = 50 °C within 10 min and then stirred
at room temperature for 4 — 24 h (‘TLC monitoring). ‘The solvent was evaporated under reduced pressure,
the residue was purified on silica gel (chloroform) to give isooxazolidines Il — XII. In some cases the
cycloadduct was precipitated in pure state from the reaction mixture. Compounds VIand VII were obtained
as viscose oils. Characteristic data for compounds 11 — XII are presented in Table T and NMR data arc
following:

2-Phenyl-3-(2,4-dichlorobenzoyl)-S-butvlisoxazolidine (11). 'HONMR spectrum: 0.84 ¢, 3 11 (CHR): 1.25
=137 m, 4 (2 x CHy): 1.54 = 1.63 m, 2 T (CH,) 231 = 253 mo 2 H (H-4): 4.05 my T HE (H-S5): 5.02 dd,
LI (113, J(3.4) = 8.7 and 8.4 1z) 6.87 — 7.33m. 8 H (l-arom). ¢ NMR spectrum: 13.99 ¢ (CHL):
22.68  (CHsy): 28.62 1 (CH,): 32.80 ¢ (CHL): 35.50 ¢ (C-4): 73.00 d (C-5): 78.45 d (C-3). 114.00, 122,14,
127.24, 129.18, 120.61. 130.23, 130.90, 136.71. 136.88. 150.19 (C-arom): 20148 s (C'=0)),

2,5-Diphenyl-3-(2,-1-dichlorobenzoyl)isoxazolidine (111). "1 NMR spectrum: 2.74 — 3.06 m, 2 1 (H-4):
S.00 dd. T HE (SO /S HA) = J(5.4B8) = 84 Hz): 521 ddo 1 (HER3) J(34A) = Sz, J(3.418) = 3.6 Hz):
7.00 — 7.48 m, 13 I (Il-arom). B3¢ NMR spectrum: 37.83 1 (C-4): 73.35 d (C-3): 8018 d (C-5): 114.22,
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New Compounds

R Y OH
I IT, X = CHy(CH,);— IV, X = CgHs,
ITT, X = CgHsg Y = COOH
V, X = 2-furyl,
Y = COOC,Hs

I1X, R'=H R? =R XI, R'=H R? =R
X, R'= R, RZ = H X1I, R"=R R? = H
Cl

In formulae I-XII : R Cl co

Collect Czech. Chem. Commun. (Vol. 58) (1993)



590 Jaroskova, Fiscra:

122.47. 127.27. 127.35. 128.07, 128.90, 129.24, 120.70, 130.39, 130.99, 136.83, 136.88. 137.36, 149.89
(C-arom); 200.93 s (C=0).

4-[2,5-Diphenyl-3-(2,4-dichlorobenzoyvl) Jisoxazolidinylcarboxylic acid (1V). "I NMR spectrum: 4.49 dd,
1 H (1H-4), J(4.5) = 3.0 Hz, J(3.4) = 7.8 11z); 5.28 d. 1 I (H-3): 5.78 d. 1 H (11-5): 6.99 — 7.48 m, 13 ]
(H-arom). 13C NMR spectrum: 55.87 d (C-4); 74.80 d (C-3); 82.63 d (C-5): 114.56, 123.03, 127.45,
127.48. 128.83. 129.18. 129.41, 129.92, 130.52, 131.22, 13591, 136.14, 137.35, 148.30 (C-arom): 170.33
s (C=0): 198.51 s (C=0).

Ethyl 4-]2-phenyl-3-(2,4-dichlorobenzoyl)-5-(2-furyl) Jisoxazolidinylcarboxylate (V). "H NMR spectrum:
1.07 . 3 H (CHy): 4.02 . 2 H (CH,): .60 dd. 1 H (14, J(3.4) = 6.9 Hz, J(4.5) = 2.1 1z); 550 d. 1 H
(11-3): 5.76 d. 1 11 (11-5): 6.41 dd. 1 11 (H-furan, J(3.4) = 3.1 Hz): 6.56 d. 1 1 (Il-furan); 6.99 dd. | ]
(H-furan); 7.09 = 7.49 m, 8 I (H-arom). B¢ NMR spectrum 13.93 ¢ (CHy): 53.57 d (C-4): 61.85 t (CH,):
75.43 d (C-5); 76.28 d (C-3); 110.76, 110.85, 114.68, 123.02, 127.39, 129.23, 129.43, 130.39, 130.92,
136.51. 136.93, 143.79, 148.14, 148.73 (C-arom, C-furan); 170.24 s (C=0); 200.03 s (C=0).

2-Phenyl-3-(2,-4-dichlorobenzoyvl)-2,3,3a,-1,6,6a-hexahydrofurof 3,-1-dJisoxazole (V). "I NMR spectrums:
3.48 — 3.57 m. 3 M (11-3a, H-4A, H-6A): 4.00 d. | 11 (1148, J(4B.3a) = 10.8 1z): 4.40 d. 1 I (H-6B).
J(613.6a) = 9.3 117): 4.81 d. | H (H-3. J(3.3a) = 9 tlz): 4.98 dd. | 11 (1I-6a. J(3a.6a) = 7.2 1lz). J(6.6a) =
6.9 1z); 6.97 - 7.44 m. 8 1l (H-arom). '*C NMR spectrum: 53.50 d (C-3a): 68.17  (C-4); 71.98 d (C-3):
75.65 1 (C-6); 83.44 d (C-6a); 114.27, 122.65, 126.77, 128.71, 128.92, 129.21, 131.16, 135.71, 138.15.
148.88 (C-arom); 204,12 s (C=0).

2-Phenyl-3-(2,-1-dichlorobenzoyl)-2,3,3a,:1,6,6a-hexahydrofurof2,3-d]isoxazole (VII). 11 NMR spectrum:
1.83 = 1.90 m, I 11 (H-4A): 2.11 =225 m, | H (H-4B): 3.30 = 3.30 m, 1 H (1-3a); 3.76 = 3.90 m. 2 I1
(11-5), 4.99 s. 1 11 (H-3): 5.99 d, 1 1] (I1-6a. J(3a.6a) = 5.4 117): 6.87 = 7.41 m, 8 Il (Il-arom). B NMR
speetrum: 30.72 1 (C-4): 48.57 d (C-3a); 68.41 1 (C-5): 76.72 d (C-3); 109.61 d (C-6a); 114.10, 121.82,
127.46, 128.79, 129.63, 130.23, 130.57. 136.66, 137.06, 149.41 (C-arom); 198.48 s (('=0)).

8-Phenyl-9-(2,4-dichlorobenzoyl)-9,9a-dihydro-6bH,8H-acenaphthof 1,2-disoxazole (V1) 11 NMR
spectrum: 5.32 d, 1 H (11-9a), J(6b, 9a) = 6.6 Hz): 5.61 s, 1 1 (11-9); 6.15 d. 1 1 (H-6b); 6.45 - 7.63 m,
14 I (I-arom). B NMR spectrum: S4.31 d (C-9a); 75.85 d (C'-9): 86.65 d (C-6b); 113.65. 119.80,
121.41, 122,17, 123.82. 125.37, 127.38, 127.42, 127.97, 128.17. 129.65. 130.36, 130.48, 130.99, 136.77.
137.05, 138.50, 141.15. 141.84, 148.54 (C-arom); 200.34 s (C'=0).

3, 4-Dimethoxyearbonyl-7-(2,1-dichlorobenzoyl)-8-phenyl-9- 10-dioxa-8-azatricyclof, .?,”,():'S/l[(’L'{lHL'
(IX-anti). "I NMR spectrum: 2.92 d. 1 11 (H-4), J(3.4) = 9.3 Tz): 2.07 d. | H (11-3): 3.46 dd. 1 11 (11-6.
J(6.7) = 3.0 Hz, J(1.6) 7.0 Hz); 3.64 <. 3 11 (COOCH;). 3.66 s, 3 H (COOCTE): 4.54 d. 1 I (H-1): 4.84
s L (H-5): 4.88 d, 1 H (H-7): 4.93 s, 1 H (1-2): 6.86 — 7.44 m (H-arom). B NMR spectrum: 46.70 d
(C-4): 50.03 d (C-3): 52.35 q (Cl13): 52.43  (Cl1;): 54.86 d (C-6): 74.98 d (C-7): 80.37 d (C-5): 81.60 d
(C-2): 84.74 d (C-1): 115,14, 122,73, 127.41, 12891, 130.02, 130.29, 131.11, 135.97, 137.46. 149.29 (C'-
arom); 170.33 s (C=0); 170.36 s (C=0): 198.37 s (C=0).

34-Dimethoxycarbonyl-7-(2,-4-dichlorobenzoyl)-S-phenyl-9, 10-dioxa-Sazatricyelof1,3,0,0° [decane (X-svn).
"I NMR spectrum: 2.90 s, 2 H (H-3.01-4): 3.05 dd. 1 T (H-6.J(1.6) = 6.3 Hz, J(6.7) = 9.0 112): 3.72 5. 6 1]
(2 x COOCH;3): 4.49 do 1 (H-1): 483 do U (H-7): 499 <011 (1-2): 5.27 s0 1 (H-5): 7.00 = 7.56 m,
8 1 (H-arom). "*C NMR spectrum: 47.40 d (C-4): 49.55 d (C-3): 52.53  (CH;): 57.15 d (C-6): 74.35 d
(C-7) 7811 d (C-5): 80.06 d (C-2): 83.96 d (C-1): 114.33, 12287, 126.82, 128.20, 129.33, 129.57, 130.73.
135.45. 138.31, 148.53 (C-arom): 170.31 s (C=0): 170.58 s (C=0): 205.03 (C=0).

7-Phenyl-8-(2,4-dichlorobenzoyl)-8,8a-dihydro-5all, 711-5-9-cpoxvnaphthalenof 2,3-d|isoxazole (X1-antr).
'IT NMR spectrum: 3.48 dd, 1 1 (H-Sa. J(Sa8a) = 6.3 1z, J(8.8a) = 3.3 Hz): 4.62 d. 1 T (I1-5a): 4.94 d,
1 H (H-8): 5.26 s 1 H (H-9): 5.37 s, L H (H-5); 6.84 = 7.45 m, 12 11 (H-arom). B NMR spectrum: 55.00 d
(C-8a); 75.14 d (C-8): S1.45 d (C-9); 82.81 d (C-5): 85.25 d (C-5a); 115.04, 11991, 120.88, 122.46,
127.29, 127.47. 127.71, 128.79, 130.00, 130.19, 131.19, 136.15, 137.29, 141.54, 145.09, 149.81 (C-arom);
191.10 s (C=0).
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7-I’hcuy[—S-(2,~l-11ich/urulwn:()yl)—8,31:-Jih_vdro-5(lll,7II-5,‘)vepc)X)'rI(l/)lllhaIL'nn/Z,.?-J/isuxa:()lc: (XII-syn).
"I NMR spectrum: 3.20 dd. 1 H (H-8a, J(5a.8a) = 6.3 Hz. J(8.8a) = 9.3 Hz): 4.68 d, 1 11 (11-5a); 4.77 d,
I I1(H8): 5.37 s, 1 H (11-5) 5.76 s, 1 H (1-9) 6.91 — 7.62 m (Il-arom). '*C NMR spectrum: 57.40 d
(C-8a): 73.77 d (C-8): 78.95 d (C-9). 81.47 d (C-5) 86.14 d (C-Sa) 114.25. 120.28, 120.71, 122.59,
126.82. 127.43, 127.80, 128.36, 129.16, 129.43, 130.84, 13538, 138.73. 142.21, 144.61, 148.98 (C-arom):
205.05 s (C=0).

Tasrel
Characteristic data for compounds I = X1/

Calculated/Found

Com- Formula M. p. °C -1
(C=0), ¢
pound (M. w.) (Yicld, %)" VE=0). em
% C % 11 Y N
II Col1, CINO, 55 - 57 63.50 5.60 3.70 1712
(378.3) (42) 63.36 5.54 3.66
1 CyoHHCLNO, 118 - 121 66.34 4.30 3.52 1711
(398.3) 81 66.59 1.30 3.63
v Cy3 1 5CLNO, 121 -123 62.45 3.87 3.17 1713
(442.3) (58) 62.17 4.05 3.20
v Cyt o CLNOS 87 - 88 60.01 4.16 3.04 1732
(460.3) (26) 59.79 4.20 3.06
Vi Co 1 ,CLNO, 125 - 128 69.94 3.84 3.14 1 706
(446.32) (50 69.96 3.88 312
X 5,15, CILNO, 189 — 192 56.93 4.18 21 1710
(506.3) 24 56.63 4.18 2.5
X C,y 1, CLNO, 162 - 164 56.93 4.18 277 1 709
(506.3) (23) 57.03 4.24 294
Xl Cy H5CLNO, 140 - 142 65.75 3.91 3.16 1 709
(438.3) (36) 65.59 4.10 3.23
Xil CyH5C1LNO, 157 - 159 65.75 3.91 3.1 1705
(438.3) (23) 65.63 4.07 3.24

“Yiclds are calculated for compounds purified by chromatography.
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