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SUMMARY 

Thermolysis of polyfluorinated o- hydroxybenzylidenanilines 

leads to cyclization via intramolecular dehydrofluorination. This 

reaction affords a convenient method for the preparation of hitherto 

unknown polyfluorodibenz [b,f][1,4] oxazepines. 

INTRODUCTION 

The reaction of intramolecular nucleophilic substitution of ortho- 

fluorine is known as a specific method for the preparation of poly- 

fluorinated 5- and 6 -membered benzheterocycles [1,2] . However we 

know only two examples of the formation of 7-membered heterocycles 

in this way [3,4]. During studies on the chemistry of polyfluoro- 

aromatic azomethines we have investigated the possibility of such an 

approach to previously unknown polyfluorodibenz [b,f] [1,4] oxazepines 

whose non-fluorinated analogues show an interesting pharmacological 

activity [5]. 

RESULTS AND DISCUSSION 

Short heating of o-hydroxy-N( 2,3,4,5,6-pentafluorobenzyliden)- 

aniline (I) (prepared in the usual way from pentafluorobenzaldehyde 

and o-aminophenol) in dimethylformamide (DMFA) at 100° leads to 

ejection of fluorine and formation of 1,2,3,4 - tetrafluorodibenz [b,f ] [1,4]- 
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oxazepine (II) quantitatively. Boiling of anil (I ) in alcohol or keeping 

for a long time in DMFA at room temperature gives the same product. 
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I 
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The cyclization of the sodium salt of o-hydroxy-N(2-chloro- 

5 - nitrobenzylidenbniline to 2- nitrodibenz [b,f ] [l,4] oxazepine in 

boiling DMFA has been described [6]. The ease of intramolecular 

cyclization of compound (I) can be attributed to the considerable 

mobility of fluorine lying ortho to the carbon of a C=N group, the 

high acidity of the phenolic OH group, providing a sufficient 

concentration of anions under the conditions used, and favourable 

mutual steric disposition of the reaction centers. 

In accord with this explanation, o-hydroxy-N(2,3,4,5,6-penta- 

fluorobenzyl)aniline (III) prepared from compound (I) and LiA1H4, 

fails to react under the same conditions. Conversion of compound 

(III) into 1,2,3,4_tetrafluoro- lO,ll-dihydrodibenz [b,f] [1,4] oxazepine 

(IV) is observed with anhydrous potassium carbonate as a condensing 

agent. 

The possibility of synthesizing other polyfluorodibenz [b,f][1,4] - 

oxazepines by the proposed method was investigated. Pentafluoro- 

N( 2 - hydroxybenzyliden)aniline (V) with the polyfluorinated aromatic 

ring carried at the nitrogen of a C=N group was obtained from 

salicylic aldehyde and pentafluoroaniline. It does not change under 

the conditions of cyclization used for anil (I) and forms 6,7,8,9-tetra- 

fluorodibenz [b,f ] [x,4] oxazepine (VI) only in the presence of dried 

potassium fluoride, frequently used in the synthesis of fluorinated 

benzheterocycles [7]. 



Heating of 2-hydroxynonafIuorobenzylidenaniline (VII) (obtained 

from pentafluorobenzaldehyde and tetrafluoro-o-aminophenol) in 

organic solvents gives only an intractable tar. Howeverit is 

completely converted into’ octafluorodibenzoxazepine (VIII) by 

thermolysis at 100° without a solvent. 

o-H2NC6F40H 

C6F5CHO- 
2o” 

- 
53 F5CH=N 0 \ F/ 
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1ooo- KoNQ 
VIII 

The method of synthesis of polyfluorinated dibenz [b,f][1,4]- 

oxazepines, proposed in this paper, has made these compounds 

sufficiently available to allow their properties to be investigated. 

EXPERIMENTAL 

19 F and 1 H NMR spectra were recorded on a “Varian A 56/60 

A” spectrometer at the frequency of 56.4 and 60 MHz respectively. 

Internal standards were hexafluorobenzene and hexamethyldisiloxane. 

Molecular weights were determined mass spectrometrically on GC/MS 

Finnigan Mat, model 8200. 

All the products synthesized in this study are new compounds. 

Polvfluoro- o- hydroxybenzylidenanilines 

1. An equimolecular mixture of pentafluorobenzaldehyde and 

o-aminophenol was shaken for 30 min and treated by ethanol. A 

crystalline material was filtered off, washed with n-hexane and 

crystallized from ethanol. The yield of o-hydroxy-N(2,3,4,5,6-penta- 

fluorobenzyliden)anlline (I) was 90%, m.p. 185-186O (with decomposi- 

tion). Found: C, 54.31; H, 2.11; F, 32.83; N, 4.97% I$, 287. 

C 13H6F5N0 requires C, 54.37: H, 2.11; F, 33.08; N, 4.83%; g 287. 

IR (KBr),q , cm-l: 3380 (OH). “F NMR (THF), 8, p.p.m.: 0.0 (2F,), 

11.3 (Fp) and 20.9 (2Foh 
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2. Salicylic aldehyde (3.6 g) and pentafluoroaniline (5.5 g) were 

heated at 140° for 10 h. The mixture was cooled, washed with 

n-hexane to give pentafluoro-N(o-hydroxybenzyliden)aniline (V) (5.2 

g, 69%), m-p. 139- 140° (from ethanol). Found: C, 54.37; H, 1.92; F, 

32.70; N, 4.82%; y 287. 1’~ NMR (THF), S, P.P.~.: -0.5 (2F,), 3.2 

(Fp) and 10.6 (2Fo). 

3. A solution containing 1.7 g of pentafluorobenzaldehyde, 1.6 g 

of tetrafluoro-o-aminophenol and 15 ml ethanol was stirred at 20°for 

3 h, poured into water, the precipitate was filtered off and dried. The 

yield of pentafluoro- N(2- hydroxytetrafluorobenzyliden)aniline (VI I ) was 

73% (2.3 g), m.p. 124 - 126O(from petroleum ether, b.p. 70- 100°). 

Found: C, 43.50; H, 0.63; F, 47.70; N, 3.57%. C13H2F9N0 requires 

C, 43.47; H, 0.56; F, 47.61; N, 3.90%. “F NMR (THF), &?, p.p.m.: 

-9.2 (lF), -1.2 (lF), 0.4 (2F), 2.1 (lF), 9.9 (lF), 12.8 (1F) and 

21.6 (2F). 

o-Hydroxy-N(2.3,4,5,6-pentafluorobenzyl)aniIine (III) 

2.3 g of anil (I) was added to a vigorously stirred suspension 

of LiAiH 4 (0.64 g) . m 80 ml of dry ether at 20°. The mixture was 

then stirred for 30 min, poured into a mixture of ice and hydrochloric 

acid and the product was extracted with ether. The ethereal extracts 

were washed with water, dried (MgSO4) and evaporated. The yield of 

(III) was 82% (1.9 g), m.p. 120-122O (from petroleum ether, b.p. 70- 

100°). Found: C, 54.14; H, 2.82; F, 32.82; N, 4.84%; g 289. 

C 13H8F5N0 requires C,53.99; H, 2.79; F, 32.85; N, 4.84%; &j 289. 

IR (CCl4), 3, cm-l: 3440 (NH), 3610 (OH). ‘H NMR ( CC14), s, p.p.m.: 

4.39 (s, CH2), 4.54 (br s, NH, OH) and 6.59 (m, Ar). lgF NMR (THF), 

s ( P.P.rn. : -0.4 (2F,), 6.0 (Fp) and 21.3 (2Fo). 

PolyfIuorodibenz [b.f ] [1,4] oxazepines 

1. A mixture of 0.29 g of anil (I) and dried DMFA (10 ml) was 

heated at 100° for 15 min and poured into water. The precipitate was 

filtered off and dried to give 1,2,3,4-tetrafluorodibens [b,f][l,4] - 

oxazepine (II), the yield was 0.27 g (990/o), m.p. 126-l27O (from 

ethanol). Found: C, 58.66; H, 1.91; F, 28.45; N, 5.24%: y 267. 

C 13H5F4N0 requires C, 58.44; H, 1.89; F, 28.45; N, 5.24%; v 267. 
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‘H NMR ((CD3)2CO), 8, p.p.m.: 7.28 (br s, Ar) and 8.64 (s, =CH). 

lgF NMR (THF), S, p.p.m.: 1.1, 5.8, 12.4 and 18.6. 

2. To 0.20 g of anil (V), dissolved in 10 ml dry DMFA, was 

added 0.20 g dried potassium fluoride and the mixture was stirred 

for 20 min at 100°, then poured into water and the precipitate was 

filtered off. The yield of 6,7,8,9- tetrafluorodibenz [b,f ][1,4] oxazepine 

(VI) was 0.16 g (SO%), m.p. 140-141° (from ethanol). Found: C, 

58.33; H, 1.95; F, 28.34; N, 5.17%; E 267. “F NMR (THF), S, p.p.m.; 

-0.4, 3.2, 4.1 and 15.5. 

3. 0.50 g of anil (VII) was warmed for 1 h at 100°, the product 

was dissolved in benzene and chromatographed on a column of SiO 
2 

(L 40/100) to give 0.44 g (93%) of 1,2,3,4,6,7,8,9-octafluorodibenz- 

[b,f][1,4] oxasepine (VIII), m.p. lOO- lOlo (from ethanol). Found: C, 

44.83; H, 0.20; F, 46.09; N 4.14%; IvJ 339. c 
1913 

HF8N0 requires C, 

44.82; H, 0.30; F, 46.04; N, 4.13%; g 339. F NMR (THF), s, p.p.m.: 

2.1, 3.5, 5.3, 6.4, 8.0, 15.1, 16.7 and 20.6. 

1.2,3.4-Tetrafluoro- lO.ll-dihydrodibenz [b,f 311.43 oxazepine (IV - 

(a) 0.27 g of compound (II) were added to a suspension of 

LiAlH4 (0.04 g) in dry ether (20 ml) at 20°. The mixture was stirred 

for 1 h, poured into mixture of ice and hydrochloric acid and the 

product extracted with ether. The ethereal solution was then washed 

with water; after drying (MgS04), distillation of the ether layer 

yielded 0.23g (85%) oxazepine (IV), m.p. 67-68O (after sublimation 

at 900/2 mm Hg). Found: C, 58.33: H, 2.50; F, 28.21; N, 5.11%; g 

269. C 13H7F4N0 requires C, 58.00; H, 2.62: F, 28.23; N, 5.20%; g 

269. IR ( CC14), 3 t cm- ‘: 3340 (NH). 1H NMR (CC14), 8, p.p.m.: 3.70 

(5, NH), 4.44 (s, CH2) and 6.70 (ABCD, Ar). “F NMR (THF), 8, 

p.p.m.: -0.5, 4.4, 5.3 and 15.8. 

(b) 0.20 g of compound (III) and 0.20 g of anhydrous potassium 

carbonate in dry DMFA were heated at 150° for 2 h. The mixture 

was poured into water with hydrochloric acid and extracted with ether. 

The ethereal extracts were washed with water, dried (MgS04) and 

evaporated to yield 0.18 g of compound, shown by NMR spectroscopy 

to be identical with (IV). 
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