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Abstract—Heating of 1-azolyl-1-(4-R-phenylamino)-2-nitro-3,4,4-trichloro-1,3-butadienes and 1-azolyl-1-
(4-R-phenylamino)-2-nitro-3,4-dichloro-4-bromo-1,3-butadienes (R = BuO, EtO, MeO, Me; azolyl = 1-benzo-
triazolyl, 3,5-dimethyl-1-pyrazolyl, and 1,2,4-triazol-1-yl) in methanol or acetic acid gave the corresponding
2-(1-nitrotrihalopropenylidene)-4-R-benzazetines. The latter reacted with amines, sodium alkoxides, and
sodium thiolates, affording salts of ttei-nitro form. The reactions with benzoyl chloride and chloroacetyl
chloride in the presence of pyridine led to formation of mixed anhydrides.

Benzazetines are relatively poorly studied com{R = BuO, EtO, MeO, Me) in methanol or acetic acid
pounds. Their first representatives were synthesized iior 10 h at 5560°C leads to formation of 2-(1-nitro-
1966 [2]. The most convenient methods for preparatrihalo-2-propenylidene)-4-R-benzazetin¥¥/| -XXI
tion of benzazetines include photochemical or thermalScheme 1). The yields of the products were ¥,
decomposition of benzotriazines [2, 3] and sultams [4gxcept for methyl-substituted derivativéiX whose
and reactions of triethylamine with anthranilium saltsyield did not exceed 23%. In this case the reaction
[5]. All known benzazetine derivatives contain a subwas accompanied by strong tarring.
stituent on the nitrogen atom. Benzazetines having The nature of the azolyl fragment has no appreci-
an unsubstituted NH group were not isolated in the, e effect on the process: the yields of the products
pure form. In a few publications [6, 7] the possibility qyqined from triazolyl and pyrazolyl derivatives were

for formation of such compounds as unstable 'ntegower by only 5-8% than those of the same products
mediates in some chemical processes was postulated.

We previously reported on the synthesis and some Scheme 1.
reactions of 1l-azolyl-1-arylamino-2-nitrotrichloro-
1,3-butadienes andj-1-azolyl-1-arylamino-4-bromo- R
2-nitrodichloro-1,3-butadienes (azolyl = 1-benzotri-
azolyl, 3,5-dimethyl-1-pyrazolyl, 1,2,4-triazol-1-yl).

We showed that the azolyl residues in these com- VeOIT or ACOIT NH
pounds can readily be replaced by various groups Hi._ Ao O ¢ R \_-NO;
[1, 8]. The goal of the present work was to continue -
the study of chemical properties of l-azolyl-1-aryl- | NO, o Y

amino-2-nitrotrihalo-1,3-butadienes and to develop

new approaches to benzazetine systems on that basist!
We have found that heating of 1l-azolyl-1-(4-R-

phenylamino)-2-nitrotrihalo-1,3-butadiends XV

Hlg cl

I-XV XVI-XXI

I-VIl, Ht = 1-benzotriazolyl; VIl -XIII , Ht = 3,5-di-
* methyl-1-pyrazolyl; XIV, XV, Ht = 1,24-triazol-1-yl;
For communication IV, see [1]. I-IV, VII =X, XVI-XIX, Hlg = CI; V-VII, XI-XV,
This study was financially supported by the Belarussian XX, XXI, Hig = Br; I, XVI, R = BuO; 1, V, VIII , XI,
Republican Foundation for Basic Research (project XIV, XVII, XX, R = EtO; Il , VI, IX, XII, XVII , XXI,
no. Kh-97-025). R = MeO; IV, VII, X, XllI, XV, XIX, R = Me.
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690 POTKIN et al.

obtained from the corresponding benzotriazolyl-1at 8, ppm: 101.30, 118.67, 124.84YI); 105.07,
arylamino-2-nitrotrihalobutadienes. The main factorl21.84, 127.57 XVII); 104.72,122.20, 127.58

is the nature and position of substituent in the benzenVIIl ). In addition, 7 signals were observed. Four
ring of the 1-arylamino fragment. We failed to obtainof these belong to carbon atoms of the diene fragment,
benzazetines from anilingp- and m-bromoaniline, and the remaining three signals correspond to
mrtoluidine, p-aminobenzoic acid, and 2,4-diamino-aromatic carbon atoms.

toluene derivatives. Replacement of the terminal The mass spectra ofVI-XXI contain molecular
halogen atom in the initial diene by an amino groupon clusters with isotope peak ratios 100:98:32:3.5
[1] also hinders the process. In these cases, the regVI-XIX) and 61:100:46:6.4XX, XXI), which
tions were accompanied by tarring, and we failed tandicate the presence of three halogen atoms.

Separate the rESUIting prOdUCt mixtures. No reaction We have studied some chemical properties of benz-
occurred in diethyl ether, while in benzene strongazetinesXVIl and XVIII . In a basic medium, e.g.,
tarring was observed. in alcoholic solutions of alkali, sodium alkoxides, or
The structure of the products was established omodium thiolates, as well as by the action of amines
the basis of their IR, NMR, and mass spectra andh diethyl ether or benzene, the benzazetine system is
elemental analyses (Tables 1, 2). Theoretically, contransformed into benzazete, and the nitro group is
poundsXVI-XXI can exist aZ and E isomers with converted intoaci-nitro with formation of the corre-
respect to the nitrovinyl fragment. The data'efand sponding saltsXXIl -XXIX (Scheme 2) in 7880%
13C NMR spectroscopy together with TLC showedyield. These salts are stable compounds which are
that these products were formed as a single isomei€adily soluble in water, alcohol, acetone, and chloro-
Taking into account the possibility for formation of form and poorly soluble in hexane and other hydro-
six-membered H-chelate ring involving the nitro carbons. Treatment of sal&XIl -XXIX with hydro-
and amino groups, which is typical of nitroenamineschloric acid quantitatively gives initial compounds
[9], benzazetine derivativesVl —XXI are likely to be XVII and XVIII .
Z isomers: BenzazetinesXVIl and XVIII were brought into
reactions with benzoyl and chloroacetyl chlorides. No
H reaction occurred on prolonged heating of the react-

N (l) ants in boiling ether or benzene. In the presence of

N 1\|1—»o pyridine, from equimolar amounts of the reactants we

R obtained the corresponding mixed anhydrid€sX —
X Hig XXX in 60-65% vyield (Scheme 2). Presumably,
the NH proton in initial compoundXVII and XVIII
is strongly deactivated by formation of intramolecular
: . , . hydrogen bond with the nitro group, and addition of

This assumption is confirmed by the presence iy igine 1o the reaction mixture favors transformation
the IR spectra of all compounds of a strong absorptio; {he penzazetine system into benzazete and proton

band in the region 1620650 cm", which belongs yransfer from the NH group to the nitro group. The
to vibrations of the &N bond. The nitro group gives yegyltingaci-nitro group reacts with acyl chloride, and
rise to absorption bands in the regions 138803 |iherated hydrogen chloride is bound by pyridine.
(symmetric vibrations) and 1526583 cm™~ (antisym- The structure of compoundXXIl —XXXIIl was

metric vibrations). Vibrations of the €C bonds are determined from their IRZH NMR and mass spectra
iggg}?ggfed _bly absorption bands at 149194 and and elemental analyses (Tables 1, 2). The IR spectra
- om. of XXIl —-XXXIIl contained strong absorption bands
In the "H NMR spectra of compoundXVI-XXI  at 1626-1650 cn1t, which are typical of N bonds.
(Table 1) aromatic protons of the benzazetine fragsymmetric and antisymmetric vibrations of 4D
ment appear as a multiplet &t7.3-8.2 ppm. The NH  phonds in the nitro groups were observed at 13885
proton signal is observed as a broadened singlet ignd 15191531 cn1!, respectively. The double €C
the regiond 11.3-12.9 ppm. Also, signals from the ponds in the side chain and aromatic rings gave rise
alkoxy groups were present. to absorption bands in the regions 147890 and
The 13C NMR spectra were recorded for trichloro 1575-1628 cni*. Stretching vibrations of the carbonyl
derivatives XVI -XVIIl . Apart from the upfield groups in mixed anhydrideXXX-XXXIIl were
signals from alkoxy groups, all compounds showed ircharacterized by strong absorption bands at 1750,
the spectra three signals from aromatic carbon atont736, 1746, and 1733 cth respectively.

Cl
Cl
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Scheme 2.
R*XNa
——
NH _
2p3 Q
HNR?R ol N _NO, &
XXVIII, XXIX 5
a~ Cl 4
1
¢ R5COCI N QCOR?
Cl pyridine
I - =N—0  _ |
XXII-XXVII XVII, XVIII
a~ Cl
Cl
Cl

XXX -XXXIII

XVIL, XXIT=XXIV , XXVIII -, XXX, XXXI, Rt = OEt; XVIII , XXV -XXVII , XXIX , XXXII , XXXIIl , R* = OMe; XXIl , XXV,
R? = H, R® = t-Bu; XXIll , XXIV, R? = R® = Et; XXIV, XXVII , RPR® = (CH,)5; XXX-XXXIIl , X = O, R = Me, Et; X = S,
R* = Ph, CHPh; XXX, XXXII, R* = Ph; XXXI, XXXIIl , R® = CICH,.

In the 'H NMR spectra of saltsXXIl -XXVII , mass spectra (50 eV) were recorded on an MKh-1320
broadened singlets @t5.20-6.30 and 7.969.20 ppm mass spectrometer.
correspond to protons of theH, and NH; groups, Compounddl -XV were synthesized by the proce-

respectively. Such signals are not observed in thdures reported in [1, 8].
spectra of anhydride¥XX-XXXIIl and sodium salts 1-(1-Benzotriazolyl)-1-(4-butoxyphenylamino)-
XXVII - and XXIX . Also, multiplet signals from the 3,3,4-trichloro-2-nitro-1,3-butadiene (l). To a sus-
benzazete fragment$ (7.1-7.8 ppm) and alkyl and pension of 4.83 g (10 mmol) of 1,1-bis(1-benzotri-
alkoxy groups were present. azolyl)-3,3,4-trichloro-2-nitro-1,3-butadiene in 100 ml
The mass spectra of sal¥Xll -XXIX contained of diethyl ether at 28C we added over a period of
no molecular ion peaks. The main fragment ions aré0 min a solution of 1.82 g (11 mmol) gfbutoxy-
formed by elimination of amine molecule from com-aniline in 15 ml of ether, and the mixture was stirred
poundsXXIl -XXIX , of NaCl from productsXxXVIlI for 4 h. The precipitate was filtered off, washed with
and XXIX, and also of chlorine atoms and nitro ether (3x10 ml), and recrystallized from methanol.
group. Anhydrides<XX -XXXIll showed in the mass Yield 4.11 g (85%), mp 11:920°C. IR spectrumy,
spectra the molecular ion peaks and fragment ioam™: 1375, 1582 (NQ); 1494, 1509, 1619 (€C,
peaks resulting from elimination of the acyl fragment,C=N); 3256 (NH).*H NMR spectrumy, ppm: 0.92 t
alkyl groups, and chlorine atoms. (3H, CHy), 1.48 m (2H, CHC), 1.65 m (2H, CHC),
Mixed anhydridesXXX-XXXIIl were also syn- 3-85 t (2H, CHO), 6.71 d (2H, Hyp), 7.02 d (2H,
thesized by the action of chloroacetyl chloride andlarom, 7-65 m (3H, CH, benzotriazole), 8.08 d
benzoyl chloride on the corresponding sodium saltélH, CH, benzotriazole), 11.75 br.s (1H, NH). Found,
XXVIII and XXIX . This reaction provides an addi- %: C 49.95; H 3.88; Cl 21.90; N 14.4M"" 481.
tional support to the proposed structure of compounds2018CIsNsOs. Calculated, %: C 49.76; H 3.76;
XXX —XXXIII . Cl 22.03; N 14.51.M 482.75.
4-Butoxy-2-(2,3,3-trichloro-1-nitro-2-propenyli-
EXPERIMENTAL dene)benzazetine (XVI). A mixture of 4.83 g
(20 mmol) of butadiend and 30 ml of glacial acetic
The IR spectra were recorded on a Protege-46acid was stirred for 10 h at 8G. It was then poured
spectrometer in KBr. ThéH NMR spectra were ob- onto ice, and the precipitate was filtered off, washed
tained on a Tesla BS-567A instrument (100 MHz) inwith water and ether, and dried in a vacuum. Recrys-
CDCl,, and the'*C NMR spectra were run on a Tesla tallization from chloroformhexane (5: 1) gave 2.55 g
BS-587A spectrometer (20 MHz) in acetodg-The (70%) of productXVIl, mp 169-171°C. 3C NMR
chemical shifts were measured relative to TMS. Thepectrumge, ppm: 13.76 (CH), 19.15 (CHC), 30.92
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Table 1. Yields, melting points, and IR andH NMR spectra of compoundXVI-XXXIlI

IR spectrum,v, cnit

Cgomp. Yloe/ld’ mp, °C IH NMR spectrum,3, ppm
) NO, C=C, C=N)

XVI 70 169-171 1361, 1529 1493, 1599, 16440.99 t (3H, CH), 1.4:1.61 m (2H, CGi,CHjy),
1.741.91 m (2H, Gi,CH,CHy), 4.07 t (2H,
CH,0), 7.33-7.75 m (3H, GHy), 12.95 br.s (1H,
NH)

XVII 91 209-210 1360, 1530( 1492, 1601, 16481.35-1.55 (3H, CH), 4.00-4.25 q (2H, CHO),
7.30-7.70 m (3H, GHs), 12.70 br.s (1H, NH)

XVII 83 195-196 1365, 1532 1492, 1601, 16503.90 s (3H, CHO), 7.357.80 m (3H, GH),
12.80 br.s (1H, NH)

XIX 25 190-191 1393, 1518( 1546, 1593, 168Q2.50 s (3H, CH), 7.5-8.2 m (3H, GHy), 12.5 br.s
(1H, NH)

XX 79 202-204 1360, 1533 1493, 1600, 16501.33-1.52 t (3H, CH), 4.08-4.28 g (2H, CHO),
7.357.71 (3H, GHg), 11.30 br.s (1H, NH)

XXI 76 198-200 1360, 1526( 1492, 1600, 1643.92 s (3H, CHO), 7.46-7.75 m (3H, GHy),
11.45 br.s (1H, NH)

XXII 78 201-203 1345, 1531|1458, 1514, 15711.22 s (9H, CH), 1.38-1.50 t (3H, Pl'é), 4.00-

1626 4.22 g (2H, CHO), 5.20 br.s (BHNH,), 7.15

7.75 m (3H, GHy)

XX 76 187-189 1362, 1519|1455, 1569, 15991.23-1.60 m (9H, CH), 2.95-3.20 two q (4H,

1630 CH,N), 4.00-4.25 q (2H, CIiO), 7.157.75 m

(3H, GgHg), 9.20 br.s (2H,NH,)

XXIV 73 108-110 1385, 1529 1455, 1600, 16481.35-1.45 t (3H, CH), 1.56-1.90 m (6H, CHC),
3.05-3.30 m (4H, CHN), 4.00-4.20 q (2H,
CH,0), 7.167.75 m (3H, GHy), 7.90 br.s (2H,
NH,)

XXV 80 192-193 1345, 1529 1458, 1571, 1628 1.27 s (gH, CHC), 3.90 s (3H, CHO), 6.28 br.s
(3H, NHg), 7.26-7.80 m (3H, GHs)

XXVI 77 197-198 1351, 1521 1455, 1567, 1627 1.25-1.40 two t (6H, CH), 2.93-3.15 two q (4H,
CH,N), 3.90 s (3H, ClgO), 7.16-7.80 m (3H,
CgHa), 8.15 br.s (2H,NH,)

XXVII 70 102-104 1383, 1529 1489, 1569, 1650 1.50-1.90 m (6H, CHC), 3.16-3.40 m (4H, CHN),
3.90 s (34, CHO), 7.10.7.80 m (3H, GHy),
9.00 br.s (2H,NH,)

XXVIII 80 168-170 1351, 1529 1460, 1570, 16251.20-1.45 t (3H, CH), 3.76-4.05 g (2H, CHO),
6.957.50 m (3H, GH,)

XXIX 74 172-174 1352, 1531 1459, 1571, 1623.78 s (3H, CHO), 7.127.48 m (3H, GH3)

XXX 65 129-131 1369, 1503 1575, 1599, 16211.40-1.60 t (3H, CH), 4.16-4.36 g (2H, CHO),
7.458.20 m (8H, GHg and GHy)

XXXI 60 183-185 1368, 1530( 1482, 1598, 164§1.40-1.55 t (3H, CH), 4.05-4.25 m (4H, CHO
and CHCI), 7.30-7.80 m (3H, GH3)

XXXII 64 137-139 1376, 1504 1575, 1600, 16244.00 s (3H, CHO), 7.458.30 m (8H, GHs and
CoHa)

XXXIII 62 188-190 1365, 1532 1490, 1600, 16503.90 s (3H, CHO), 4.12 s (2H, CHCI), 7.25

7.85 m (3H, GHo)
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Table 2. Elemental analyses of compound&/I -XXXIIl

Comp. Found, % Calculated, % M
o, Formula

C H Hig N C H Hig N found® | calcd.
XVI 46.35 | 3.87 | 29.46 7.51 | C;4H;5CI3N,04 46.25 | 3.60| 29.25 7.70 362 363.63
XVII 42.87 | 253 | 31.61 | 8.44 | C;,HCI3N, O 4295 | 2.70| 31.70 | 8.35| 334 | 33557
XVIII 41.32 | 2.36| 32.83 | 8.83 | Cy;H,CI3N, 04 41.09 | 220| 33.08 | 871| 320 | 32155
XIX 43.44 | 2.61| 3450 | 9.05 | C;;H;CI3N,0, 4324 | 2.31| 3481 | 9.17| 304 | 305.55
XX 37.69 | 258 39.91 7.45 | C;,HgBrCI,N,O5 | 37.93 | 2.39| 39.69 7.37 378 380.02
XXI 35.99 | 2.22 | 41.52 7.84 | C;4H;BrCI,N,O4 36.10 | 1.93 | 41.21 7.65 364 366.00
XXII 47.12 | 5.06| 25.86 | 10.25| C1gH5¢Cl3N304 47.02 | 493 | 26.02 | 10.28 - 408.72
XXII 47.06 | 4.61| 25.60 9.83 | C1gH5oCl3N3O4 47.02 | 493 | 26.02 | 10.28 - 408.72
XXIV 48.93 | 4.98| 25.40 | 10.20 | C;7H5¢CI3N50O4 48.53 | 4.79| 25.28 9.99 - 420.73
XXV 4550 | 4.74| 27.03 | 10.68 | C;cH,CIgNgO; | 45.65 | 4.60| 26.95 | 10.65| - 394.69
XXVI 45.84 | 476 | 26.50 | 10.56 | C;cH;CIgNgO; | 45.65 | 4.60| 26.95 | 10.65| - 394.69
XXVII 47.58 | 4.08| 25.84 | 10.08 | C;gH1gCI3N504 47.25 | 4.46| 26.15 | 10.39 - 406.70
XXVIIl | 40.07 | 2.48| 29.71 | 7.94|C;,HgCIN,NaO; | 40.31 | 2.25| 29.75 | 7.83| - 357.56
XXIX 38.06 | 1.49 | 30.63 8.62 | C{1HgCI3N,NaO; | 38.46 | 1.76 | 30.96 8.15 - 343.54
XXX 51.67 | 3.10 | 24.05 | 6.41 | C;gH,4CIsN,O, | 51.90 | 2.98| 24.19 | 6.37| 438 | 439.68
XXXI 41.05 | 2.63| 34.27 6.74 | Cy4H1oCl4N5O 40.81 | 2.45| 34.42 6.80 410 412.06
XXXII 50.44 | 2.74 | 25.18 6.97 | C;gH11CI3N,O 50.79 | 2.61| 24.99 6.58 424 425.66
XXXII | 39.44 | 2.04| 35.55 | 7.43|C;3HgCI,N,0, 39.23 | 2.03| 3563 | 7.04| 396 | 398.02

& The molecular weights of compoundd/I -XXI and XXX-XXXIIl were determined from the mass spectra; givenraevalues
corresponding to thé°Cl and “Br isotopes. The mass spectra of compoud@él -XXIX contained no molecular peak ions;
determination of their molecular weights by cryoscopy in dioxane, water, benzene, and nitrobenzene gave underestimated values.

(CH,C), 68.67 (CHO), 101.30, 118.67, 124.84 tert-Butylammonium salt of l-aci-nitro-2,3,3-

(CHaom: 126.41, 127.70, 131.83, 134.18, 143.70frichloro-1-(4-ethoxybenzazet-2-yl)-2-propene

155.78, 156.87 (Gom Ciend- (XXI). To a solution of 0.67 g (2 mmol) of benzaze-
4-Ethoxy-2-(2,3,3-trichloro-1-nitro-2-propenyli-  tin€ XVII in 100 ml of benzene we added a solution

dene)benzazetine (XVII). A mixture of 4.55 g ©f 0.16 g (2.2 mmol) oftertbutylamine in 10 ml
(10 mmol) of butadiendl and 50 ml of methanol of benzene, and the mixture was stirred for 20 h at

was stirred for 15 h at 3&, and the precipitate was 45°C. The precipitate was filtered off, washed with

filtered off, washed with water and ether, and dried irP€nzene and hexar:)e, and dried in vacuo. Yield of
a vacuum. Recrystallization from chloroforirexane XVl 0.64 g (78%). _ _
(5:1) gave 3.05 g (91%) of benzazetineVIl QompoundsXXIlI —XXVII - were synthesized in
mp 209-21C°C. 13C NMR spectrumg,, ppm: 18.35 a similar way from_ benzazejune_)sVII and_XVIII _
(CH3), 67.93 (Cl‘&O), 10507, 12184, 127.57 and approprlate amines. Their erIdS, meltlng pOInFS,
(CH,...); 123.05, 129.30, 130.72, 133.93, 137_21§pectral parameters, and elemental analyses are given

156.85, 158.70 (Gomr Caiend- in Tables 1 and 2.

CompoundsXVIIl —XXI were synthesized in Sodium salt of laci-nitro-2,3,3-trichloro-1-
a similar way from butadienell —XV. Their yields, (4-ethoxybenzazet-2-yl)-2-propene (XXVIll). To

. . solution of 0.05 g (2.2 mmol) of sodium in 50 ml
melting points, spectral parameters, and elementa 5nhydrous methanol we added 0.67 g (2 mmol) of
analyses are given in Tables 1 and 2.

benzazetinXVIl , and the mixture was stirred for 4 h
4-Methoxy-2-(2,3,3-trichloro-1-nitro-2-pro-  at 20-25°C. Chloroform was added to the mixture, the
penylidene)benzazetine (XVIII). 3C NMR spec- extract was filtered and concentrated under reduced
trum, 8., ppm: 59.86 (CHO); 104.72, 122.20, 127.58 pressure, and the product was precipitated with ether,
(CH,om); 123.33, 129.67, 131.13, 134.29, 137.56washed with hexane, and dried in a vacuum. Yield of

157.30, 159.92 (Gom Caicno- XXV 0.57 g (80%).
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Sodium salt of laci-nitro-(4-methoxybenz- method a. Their yields, melting points, spectral
azet-2-yl)-2,3,3-trichloro-2-propene (XXIX). To parameters, and elemental analyses are given in
a solution of 0.05 g (2.2 mmol) of sodium in 50 ml Tables 1 and 2.
of anhydrous ethanol we added 0.24 g (2.2 mmol) of
benzenethiol, and the mixture was kept for 1 h. To REFERENCES
the resulting solution we added 0.67 g (2 mmol) of
benzazetineXVIll , and the mixture was stirred for 1. Potkin, V.l., Zapol'skii, V.A., Knizhnikov, V.A., and
3 h at 20-25°C. The solvent and benzenethiol were  Kaberdin, R.V.,Russ. J. Org. Chem2000, vol. 36,
removed under reduced pressure, the oily residue was no. 6, pp. 87#383.
dissolved in 30 ml of chloroform, and the solution2. Burgess, E.M. and Milne, GTetrahedron Lett.1966,
was filtered and diluted with 50 ml of hexane. The no. 1, pp. 9396; Burgess, E.M. and McCullagh, L.M.,
precipitate was filtered off and was purified by repre- J. Am. Chem. Soc1966, vol. 88, no. 7, pp. 1580
cipitation from chloroform with hexane. Yield of 1581.

XXIX 0.51 g (74%). 3. Ege, G.Chem. Ber.1968, vol. 101, no. 9, pp. 3079

O-Benzoyl-1-4aci-nitro-2,3,3-trichloro-1-(4- 3089; Ege, G. and Pasedach, Ehem. Ber.,1968,

ethoxybenzazet-2-yl)-2-propene (XXX).a. A mix- Vﬁ': 101, no. ;‘? Pp. 30893095’ Bashir, N. and Gil-
ture of 0.67 g (2 mmol) of benzazeting/Il , 0.34 g ¢ r'sé’(s;é‘]?'zc em. Soc., Perkin Trans. 1973, no. 8,
(2.4 mmol) of benzoyl chloride, and 0.19 g (2.4 mmol) Pp- : :

of pyridine in 100 ml of benzene was stirred for 10 h™: Lz;l]ncaster, M. and Smith, D.J.HJ.  Chem. Soc.,
at 60°C. The mixture was filtered, the filtrate was Chem. Commun.1980, no. 11, pp. 47_1472_'
evaporated to dryness, and the residue was washad ©lofson. R.A., van der Meer, R.K., Hoskin, D.H.,
with hexane and treated with ether. The extract was Sernheim, M.Y., Stournas, S., and Morrison, D.S.,
diluted with hexane, and the precipitate was filtered J: Or9- Chem.1984, vol. 49, no. 18, pp. 3363372.

off, washed with hexane, and dried in a vacuum® Rees, C.W. Star, R.C., and Whittle, R.Jetra-
Yield of prOdUCt XXX 0.57 g (65%) hedron Lett.,1976, no. 50, pp. 4644650.
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