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SYNTHESIS AND PHARMACOCLOGICAL SCREENING
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7-Fluoro-4-(4-fluorophenyl)-1-naphthylamine (/1) was identified as a by-product in the trans-
formation of 7-fluoro-4-(4-fluorophenyl)-1-tetralone oxime to the lactam 7. Reaction of 8-fluoro-
-5-(4-fluorophenyl)-2,3,4,5-tetrahydro-1 H-1-benzazepine (V) with chloroacetyl chloride gave
the chloroamide VI which was treated with secondary amines to give the aminoacetamides VII,
vill, XI and XII. Reduction with lithium aluminium hydride afforded the amines IX, X,
XIV and XV. Acylation of the piperazinoethanols XI7 and XV led to the esters XIII, XVI and
XVII. Reaction of the lactam J with phosphorus pentasulfide gave the thiolactam I which was
treated with a series of acid hydrazides and gave the title compounds XVII/—XXIV. Some of the
compounds cxhibited only in relatively high doses anticonvulsant and central depressant effects
in various tests.

The important psychotropic activity of some 1,4-benzcdiazepine derivatives! 2
cvokes attention to the corresponding 4-deaza analogues, i.e. 1-benzazepine deriva-
tives. Tranquillizing and anticonvulsant®, antiarrhythmic* and antiinflammatory
activity®*® were reported for some members of this series; additional ones were
prepared as potential analgetics”. Two papers were devoted to S-aryl-1-benzazepine
derivatives which can’ be considered analogues of chlordiazepoxide® and diazepam®,
respectively; whereas the former were described as being devoid of any significant
activity in the central nervous system, no biological data were reported for the latter
ones. The syntheses of 8-fluoro-5-(4-fluorophenyl)-1,3,4,5-tetrahydro-1-benzazepin-
-2-one (I) and 8-fluoro-5-(4-fluorophenyl)-2,3,4,5-tetrahydro-1H-1-benzazepine (V)
have been described!®. In the present communication we are describing the trans-
formations of these two compounds to a series of further potential neurotropic
agents containing the 1-benzazepine fragment in their molecules.

The starting lactam I was obtained by the Beckmann rearrangement of 7-fluoro-

* Part XVI in the series Benzocycloheptenes and Heterocyclic Analogues as Potential
Drugs; Part XV: This Journal 45, 3593 (1980).
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Benzocycloheptenes and Heterocyclic Analogues 149

_4-(4-ﬂuoropheny])—1-Letralone oxime with polyphosphoric acid at 130°C, similarly
as described in our previous communication'?; the pure lactam was obtained in a yield
of 68%. Working in larger batches made possible to search after the by-products
of the reaction. Whereas we were not able to isolate the expected isomeric 8-fluoro-
-5-(4-fluorophenyl)-2,3,4,5-tetrahydro-2-benzazepin-1-onc (obtained formerly!® by the
Schmidt reaction from the corresponding tetralone), we isolated from the mother
liquors in a yield of about 49, phosphate of an oxygen-free base, for which the
clemental composition Cy¢H;;F,N (mass spectrum and analyses) has been deter-
mined. The spectra characterized the product as a primary aromatic amine, finally
identified as 7-fluoro-4-(4-fluorophenyl)-1-naphthylamine (III). Its formation is
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1, X=S5 1V, R = COCH;

a new example of a rcaction, designed as the Semmler-Wolfl aromatization! 112,

consisting in transformation of the cyclohexcnone oximes'!'?, 1-tetralone oxi-
mes'*~18 and 1- or 4-oxo-1,2,3,4-tetrahydrophenanthrene oximes'”'® to the cor-
responding aromatic amines by treatment with a mixture of acetic acid and acetic
anhydride saturated with hydrogen chloride®®!® or hydrogen bromide! '8, with
polyphosphoric acid'* or with a mixture of acetic anhydride and phosphoric acid'®,
Whereas the mechanism of the reaction, suggested by Schroeter'?, is too complicated
and probably not correct, another paper'* indicates a more probable explanation
by postulating the imine cation as the first short-lived intermediate. In our case it
would be the cation 4, formed by cleavage of the hydroxyl anion. A shift of the
charge and of one hydrogen atom could lead to the cation B being stabilized to inter-
mediate C by the loss of a proton; the final step is the tautomeric shift of the double
bonds leading to the isolated product I11. For its charactcrization, it was acetylated
with boiling acetic anhydride resulting in the N,N-diacetyl derivative IV.

The lactam I was transformed to the amine V by reduction with lithium aluminium
hydride!°. The following reaction with chloroacetyl chloride in chloroform in the
presence of potassium carbonate gave the chloroacetyl derivative VI, transformed
by substitution reactions with an cxcess of diethylamine, pyrrolidine, l-methylpipfera-
zine and 1»(Z-hydroxyethyl)piperazine in benzene (mcthod A) to the aminoacetamides
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150 Vejdélek, Svatek, Holubek, Metys, BartoSova, Protiva :

VI1, VITI, XI and XII. These amides were then reduced with lithium aluminium
hydride in a mixture of ether and benzene (method B) to the amines IX, X, XIV and
XV. Acylation of the piperazinocthanol derivatives XII and XV with propionyl chlo-

Ny NH NH
F. p F. - F.
. 98
At Ar Ar
A B C

ride and 2-chlorobenzoyl chloride in chloroform in the presence of potassium car-
bonate (method C) afforded the esters X111, XVI and XVII.

XCH Nr_\N CH,R
| Y\IJ 2 2

F F
Y, R=H XI, X =CO, R=H
VI, R = COCH,Cl X1, X = CO, R = CH,0H
VII, R = COCH,N(C,Hy), XIII, X = CO, R = CH,0COC,H,
s XIV, X=CH,, R=H
viI, R = COCHZN\) XV, X = CH,, R = CH,0H
IX, R = CH,CH,N(C,Hy), XVI, X = CH,, R = CHZOCOCZH5=
N XvIl, X = CH,, R = CHZOCO/<\ >
X, R=CH,CH,N | __
~ C/[

Reaction of the lactam I with phosphorus pentasulfide in pyridine led to the thio-
lactam II. Its reactions with acetic'®, propionic?°, methoxacetic?', methylthio-
acetic??, benzoic??, phenylacetic?* and nicotinic?® acid hydrazides in boiling 1-buta-
nol (method D) resulted in the corresponding 1-substituted derivatives of 9-fluoro-
-6-(4-fluorophenyl)-5,6-dihydro-4H-s-triazolo[ 4,3-a]-1-benzazepine (XVIII—XXIV)
containing in their molecules the new tricyclic system (for the similar annelation
of the triazole ring to the 1,4-benzodiazepine system, cf.2°). Isolation of the pure
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Benzocycloheptenes and Heterocyclic Analogues 151

substances requested in most of the cases the use of chromatography on columns
of alumina; in two cases the N,N’-diacylhydrazines (N,N’-diacetylhydrazine?’,
N,N'-bis(phenylacetyl)hydrazine?®) were separated as by-products, formed evidently
by a thermic reaction of the starting monoacylhydrazines®®, used in excess. The
compounds which were prepared using the general methods A—D are assembled
in Table I with the usual experimental data; the Experimental describes the prepara-
tion of the remaining substances and presents examples of syntheses using the general
mcthods 4—D.

,
R
1 N’
B N/

F
XVIIL, R = CH, XIX, R = C,H;
XX, R = CH,0CH, XXI, R - CH,SCH,
XXI, R = C¢Hj XXIII, R = CH,CgHy

XXIV, R = —<\_:N>

The compounds prepared were pharmacologically evaluated using the methods
of the general screnning with oral and parenteral administration and with the main
emphasis to the central effects (central depressant and anticonvulsant). Table II
presents the values of acute toxicity in mice (LDj,), the basic doses D used in the
screening (compounds which did not show activity in the dose D were considered
inactive in the respective linc), and finally the character of effects of doses higher
than D which were observed during the toxicity tests. Positive results obtained
in the individual tests are presented in the following paragraph (the way of administra-
tion no more mentioned if it was in agreement with the statement in the Table II,
the doses in mg/kg).

Central excitation (dose eliciting a 507; increase of motility in mice in comparison
with the control group): 11 100; Vi1, 10; VU, 5—10; XIX, D. Antireserpine effect
(dose antagonizing significantly the reserpine ptosis in mice; for amphetamine,
ED = 0-5mglkg i.p.): IX, 12 i.p.; XIX, D p.o. Inhibition of locomotor activity (Dse
in the photo-cell method in mice): XIV, D; XVIII, D; XXII, D. Ataxia in mice
(EDyy in the rotarod test): XVIII, >D; XX, >D; XXIV, >D. Thiopental potentia-
tion (dose prolonging significantly the duration of the thiopental sleeping-time
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in mice; for chlorpromazine a dose of 1 mg/kg p.o. prolongs to 200% of the control
value): X1V, D; XVIII, 7-5 (200%); XX, 7 (250%); XX1V, D (480%). Hypothermic,
effect (dose decreasing the rectal temperature of rats by 1-0°C; for chlorpromazine
ED = 5—10 mgfkg p.o.): VII, D.

Anticonvulsant effect — pentetrazole (dose prolonging significantly the latency
of clonic convulsions in mice elicited by pentetrazole; for phenytoine, ED = 100
mg/kg p.0.): 11, D; VIII, 2:5—5; XX, 30; XXII, D. Anticonvulsant cffect — electro-
shock (dose protecting 50% mice from the tonic-extensor convulsions of the hind
extremities elicited by electroshock; for phenytoine, ED = 100 mg/kg p.o): VI, D
VIII, D; X1V, D; XVII‘I, 159; XX, D protects only 20% animals; XXIV, D. Anti-
inflammatory effect (dose inhibiting significantly over 24 h the development of the
rat hind limb oedema elicited by subplantar administration of 0-1 ml 10% kaolin
suspension; for phenylbutazone, ED = 75 mg/kg p.o.): VIII, 25. Spasmolytic (para-
sympatholytic) effect (concentration in pgfml exhibiting a reduction of the acetyl-
choline contractions of the isolated rat duodenum by 50%; for atropine, ED =
= 0-05 pg/ml): IX, 1—10. Spasmolytic (musculotropic) effect (concentration in pg/ml
exhibiting a reduction of barium chloride contractions of the isolated rat duodenum
by 50%; for papaverine, ED = 5 pg/ml): IX, 1—10. Local anaesthetic effect (con-
centration bringing about anaesthesia in 50%, guinea-pigs in the test of infiltration
anaesthesia; for procaine, ED = 1%): XII, 1%, (slight effect). Heart inotropy and
frequency: XII, a concentration of 50 pg/ml increased the inotropy of the isolated
rabbit heart atrium by 25% and decreased the frequency by 25%. Hypotensive
effect in normotensive rats: VIII, D decreased the blood pressure within 24 h after
the administration by 12%; IX, D decreased the pressure by 209 for at Jeast 10 min;
X1, D decreased the pressure by 20— 30% for several min, the effect is accompanicd
by bradycardia and cardiotoxic ECG effects; X11I, D brought about brief and deep
reduction of the pressure; XV, like the preceding compound. Adrenolytic effect
(dose i.v. inhiting the adrenaline pressor reaction in rats by 50%): XII, D.

In conclusion, the compounds prepared display indications of central activities
typical for the 1,4-benzodiazepine and s-triazolo[4,3-a]-1,4-benzodiazepine deriva-
tives!*2:2%; the difference in the intensity of effects, however, is very important —
our compounds being much less active. It might be caused — at least partly — by the
Jocation of the fluorine atoms in our compounds which would be unfavourable
(for the effects) even in the mentioned series.

The compounds prepared were also tested for antimicrobial activity in vitro (Dr L. Lang§adl
and Dr J. Turinova, bacteriological department of this institute). The used microorganisms, num-
bers of compounds and the minimum inhibitory concentrations in pg/ml (unless they exceed
100 pg/ml) are given: Streptococcus B-haemolyticus, IT 25, VII 50, I1X 25, X 12-5, XI1 100, X1V 25,
XVI 50, XXIII 100: Streptococcus faecalis, 1X 50, X 50, XIV 25, XV 25, XVI 50; Staphylococcus
pyogenes aureus, 1X 50, X 25, XIV 25, XV 25, XX1I 100, XX1II 50; Escherichia coli, IX 50, X 25,
X1V 25, XV 25, XVI 50; Proteus vulgaris, X 100; Mycobacterium tuberculosis H37Rv, VIII 100,
1X 6:25, X 50, X1 100, XIV 12-5, XV 50, XV1 100, XVII 50, XXII 100; Saccharomyces pasterianus,
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TasLe L

Compounds VI[—XXIV and Salts

Com- Method Mop.,°C Formula Calculated/Found

ound ield, %) solvent wt.
p! y %) ( nt) (mol.wt.) %C %H %E %N %CIS)
vi A 104—105°  C,,H,(F,N,0 7094 704 1020 752 —
(79) (cyclohcxane) (372:4) 7099 694 1011 700 —

VII-HOxX® 206—207  C,4H,gF,N,05 6232 610 822 606 —
(aqueous ethanol- (462-5) 62:44 639 804 614 —
ether)

vie A 97—98!  C,,H,,F,N,0 7233 708 954 703 —

(93) (cyclohexane— -} 1/3 C4H,, 7273 697 985 TS51 —
pentane) (398:5)

VIII-HOx? 211212 CyuH,4F,N,05 6260 559 825 608 —
(aqueous ethanol- (460°5) 6298 596 796 589 —
ether

IX-HCl1 B 196—197 C;,H,CIF)N, 66-89 742 962 709 898

(86) (cthanol-cther) (394-9) 66:54 743 958 680 892
X-1'5HCI®  Bf 195—196  C,,H,F,N, 6292 683 902 668 1265
(100) (cthanol-ether) -1 1-5 HC1 6326 716 869 649 12:57

+ 05 H,0

(420-2)

X-0x? 199—200  C,,H,gF,N,0, 6456 633 851 627 —
(aqueous ethanol- (446°5) 64-51 648 847 631 —
ether)

X1 A4 164—165  C,3H,,F,N;0 6915 681 951 1052 —

(92) (ethanol) (399'5) 69-38 687 970 1034 —

X122 HCI 244245  Cp3H,oCLF,N;O 5847 619 804 890 1501
(aqueous ethanol) (472-4) 5861 634 799 841 14:-82

xu 4 150—151"  C,4H,gF,N;0, 6711 681 885 978 —

(93) (benzene-hexane) (429-5) 67-36 685 894 952 -

X112 HCle 226—227  C,4H,,CLE,N30, 5635 629 743 821 13-88
(aqueous ethanol- - 0-5 H,0 5618 600 7-52 801 13:66
ether) (511-4)

XIm-2HCl  C© 190—191  Cp,HysCl,F,N;0; 58:06 632 680 7-53 1270

(100) (ethanol-ether) (558°5) 5792 608 7:10 753 12:37

XIV2HCL B 239240  C,3Hy CLF,N; 6026 683 829 915 1547

(98) (aqueous ethanol) (458-4) 6063 671 863 854 1522
XV2HCl B 225-226  C,4Hy3CLF,N;0 5900 681 779 860 1452
(100) (aqueous ethanol- (488-5) 5932 675 799 875 1470

ether)
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TABLE I
(Continued)
Calculated/Found
Com-  Method M.p., °C Formula }
pound (yield, %) (solvent) (mol.wt.) %C YH %UF %N %CKS)
xvi2HCl ¢ 191—192  C,,H,,Cl,F,N;0, 5955 685 698 772 13-02
(100) (aqueous ethanol- (544-5) 5972 677 733 795 1321
ether)
XVI-2HCl € 199—200°  C3,H3¢Cl,F,N30, 5938 579 606 670 1697
(90) (aqueous ethanol- (627-0) 5970 568 616 697 1734
ether)
xvin o 215216 C;4H,sF,N; 69-43 486 1221 1350 —
(70) (benzene-hcxane) (311-3) 69-70 502 1194 1370 —
XIX D 182—183  C(oH;,F,N; 7013 527 1168 1292 —
(82) (benzene-hexanc) (325-4) 7018 540 1183 1297 —
xx D 159—160  C;oH,,F,N;0 6685 502 1113 1231 —
(77) (benzene-hcxane) (341-4) 6701 496 1134 12:51 —
XXI D 193—194'  C,gH,,F,N;S 6385 479 1063 1176 897
(85) (ethyl acetate) (357-4) 64:24 4:66 10-83 11-51 889
xxu D 206—207™  C,3H;,F,N3 73-98 459 10-18 11-25 —
(71) (benzene-hexane) (373:4) 74:56 4:60 1008 11-21 —
xXxur D" 182—183° Cy4H, gF, Ny 7440 494 981 1085 —
(79) (benzene-hexane) (387:4) 74:39 506 1000 1052 —
XXIV.CgHg D 117—118°  C,,H 4F,N, 7432 490 840 1238 —
(80) (benzene-hexane) + Cy4Hy 74-87 480 830 1227 —

(452:5)

4 UV spectrum: 4,,, 266'5 nm(log ¢ 3-36), 272 nm (3-34); IR spectrum: 790, 821, 840, 900 (2 adja-
cent and solitary Ar—H), 1490, 1510, 1587, 1601, 3020 (Ar), 1668 cm ™! (ArNCOR); 'H-NMR
spectrum: & 6:30—7-20 (m, 7 H, Ar—H), 4-20 and 4:70 (2m, 2 H, CONCH,), 3-21 and 2-98
(ABq, J = 140Hz, 2H, COCH;N), 1-60—3-20 (m, 9 H, CH,NCH, of diethylamino and
Ar,CHCH,CH,), 0-89 (t, / = 7-0 Hz, 6 H, 2 CHj;). b Hydrogen oxalate. ¢ Solvate with 1/3 mole-
cule of cyclohexane. 4 IR spectrum: 826, 831, 896 (2 adjacent and solitary Ar-—H), 1200, 1229,
1303 (Ar—F), 1497, 1514, 1596, 1604, 3010, 3030 (Ar), 1 669 cm ™ (ArNCOR); 'H-NMR spec-
trum: & 6:30 -7-40 (m, 7 H, Ar--H), 470 and 4-10 (2 m, 2 H, CONCH,), 3-18 and 298 (ABq,
J = 15-0 Hz, 2 H, COCH;N), 1:50—2-90 (m, 9 H, remaining CH and CH,), 1:35(s, 4 H, CH,CH,
of cyclohcxane). © Hemihydrate. J See Experimental. 9 Oxalate. " IR spectrum: 819, 841, 900
(2 adjacent and solitary Ar—H), 1058 (CH,OH), 1200, 1225, 1305 (Ar—F), 1498, 1 515, 1595,
1606, 2995, 3015 (Ar), 1687 (ArNCOR), 2740, 2780 (NCH,), 3460 cm ™" (OH): 'H-NMR,
spectrum: & 6:30—7-30 (m, 7 H, Ar—H), 4-70 and 4-10 (2 m, 2 H, CONCH,), 3-59 (t, J = 5:0 Hz,
2 H, CH,0), 2:90 (bt, disappears after D,0, 1 R, OH), 3-15 and 2:80 (ABq, J = 15:0 Hz, 2 H,
COCH,N), 252 (s, 8 H, 4 NCH), of piperazine), 1-60--3-00 (m, 7 H, remaining CH and CH,).
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X1V 50; Trichophyton mentagrophytes, II 25, 1X 50, X 50, XIV 12:5, XV 50, XVI 12-5, XX 50;
Candida albicans, X1V 50.

EXPERIMENTAL

The melting points of analytical preparations were determined on Kofler’s block and arc not
corrected; the samples were dried in vacuo of about 60 Pa over P,Og at room temperature or at
77°C. The UV spectra (in methanol) were recorded with a Unicam SP 8000 spectrophotometer,
the IR spectra (mostly in Nujol) with a Unicam SP 200G spectrophotometer, ' H-NMR spectra
(in CDCl3) with a Tesla BS 487C (80 MHz) spectrometer, ' “F-NMR spectra (in CHCly, Scpcy, =
== 0) with the same instrument, and the mass spectra with the MCH-1320 or Varian MAT 311
spectrometers. The homogeneity of the compounds was checked by thin layer chromatography
on silica gel (Silufol). The column chromatography was carried out on neutral Al,O4 (activity IT).
—

f UV spectrum: Amax 249 nm (infl.) (log e 3:90); IR spectrum: 756, 822 (Ar—H), 1253, 1729
(ArCOOR), 1500, 1514, 1592, 1607, 3045, 3092 (Ar), 2300, 2330, 2466 cm~! (NH*). / UV
spectrum: A, 225 nm (infl.) (log £ 4:11), 267 nm (3-38), 270-5 nm (3-40), 276'5 nm (3-34); IR spec-
trum: 833, 845, 866, 889 (2 adjacent and solitary Ar—H), 1200, 1229 (Ar—F), 1498, 1503, 1513,
1528, 1540, 1602, 3015, 3040 (Ar), 1610 cm ™' (C—N);  H-NMR spectrum: 8 6:80—7-20 (m, 7 H,
Ar—H), 3-85 (bs, 1 H, Ar,CH), 2:40—3:40 (m, 6 H, 3 CH};), 1:23 (t, J = 7-0 Hz, CH,). kuv
spectrum: A, 267 nm (infl.) (log & 3-35), 270-5 nm (3:37), 276:5 nm (3-32); IR spectrum: 802, 839
860, 885, 895, 905 (2 adjacent and solitary Ar—H), 1090, 1197,1232 (CH;0R), 1500, 1514,
1540, 1600, 3035, 3065 (Ar), 1614 cm ™! (C=N); "H-NMR spectrum: & 7-48 (med, Jy_p =
= 9:0 Hz, Jy_y = 20 Hz, 1 H, 10-H), 6:80—7-30 (m, 6 H, remaining Ar—H), 4:66 and 4-41
(ABgq, J = 13-0 Hz, 2 H, CH,0), 3:80 (bt, 1 H, Ar,CH), 3-45 (s, 3 H, OCHj), 240—3-40 (m,
4 H, CH,CH, in the ring). PUV spectrum: A max 225 nm (infl.) (log & 4:10), 266 nm (infl). (3-38),
271 nm (3-42), 277 nm (3-35); IR spectrum: 790, 830, 840, 860, 880, 889, 896 (2 adjaccnt and
solitary Ar—H), 1190, 1232 (Ar—F), 1486, 1500, 1512, 1543, 1600, 3030, 3060 (Ar), 1613cm™*
(C=N); 'H-NMR spectrum: § 7-45 (med, Jy - = 9°0 Hz, Jy_py Z 2:0 Hz, 1 H, 10-H), 670 to
7:20 (m, 6 M, remaining Ar—H), 3:80 (m, 3 H, Ar,CH and CH,S), 2:40—3-50 (m, 7 H, SCH;
and CH,CH,, in the ring). ™ UV spectrum: 4,,,, 250 nm (infl.) (log ¢ 4-:04), infl. 276 nm (3-64);
IR spectrum: 698, 760, 836, 859, 866, 893 (5 and 2 adjacent and solitary Ar—H), 1192, 1220,
1237 (Ar—F), 1480, 1500, 1513, 1540, 1600, 3020, 3055 (Ar), 1612cm ™' (C=N); 'H-NMR
spectrum: & 7-35 (s, 5 H, CgHy), 6:80—7-30 (m, 6 H, 7,8-H, and 4 Ar  H of p-phenylene),
6:51 (med, Jy_p = 9:0 Hz, Jy_y; = 2:0 Hz, 1 H, 10-H), 418 (bt, 1 H, Ar,CH), 2:40—3-40 (m,
4H, CH,CH, in the ring). " N,N'-Bis(phenylacetyl)hydrazine, m.p. 235—237°C (ethanol),
was obtained as a by-product (lit.?8, m.p. 236—237°C). ° UV spectrum: Ay, 225 nm (infl)
(log ¢ 4-08), 266 nm (3+37), 271 nm (3-39), 277 nm (3:33); IR spectrum: 700, 725, 821, 831, 863,
889, 892 (5 and 2 adjacent and solitary Ar—H), 1200, 1223 (Ar—F), 1494, 1512, 1540, 1600,
3035, 3050 (Ar), 1610 cm ™! (C=N); 'H-NMR spectrum: § 6:60—7-30 (m, 12 H, Ar—H), 4-40
and 412 (ABq, J = 16:0 Hz, 2 H, ArCH,), 2:30—3-60 (m, 5 H, At;CHCH,CH,). ” Mass
specteum, mfe: 374 (M, C,,Hy6F,N,), 252, 241, 201; UV spectrum: Ay 240 nm (infl)) (log &
4:01), infl. 270 nm (3-88), infl. 277 nm (3-78); IR spectrum: 699, 719, 775 (3 adjacent Ar—H
in the pyridine nucleus), 820, 860, 881, 898 (2 adjacent and solitary Ar—H), 1498, 1512, 1540,
1573, 1600, 3010, 3040, 3060 (Ar), 1615 cm ™! (C=N); 'H-NMR spectrum: 4 8:59 (mes, J =
= 50; 2:0 Hz, 1 H, 6-H of pyridine), 8:48 (bs, 1 H, 2-H of pyridine), 6:80—7-20 (m, 8 H, 4,5-H,
of pyridine, 7,8-11, of the tricycle and 4 H of p-phenylene), 7-29 (s, 6 H of benzene), 650 (bd,
1'H, 10-H), 415 (bt, 1 H, Ar,CH), 2-40—3-40 (m, 4 H, CH,CH, in the tricycle).
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8-Fluoro-5-(4-fluorophenyl)-1,3,4,5-tetrahydro-1-benzazepin-2-one (I)
7-Fluoro-4-(4-fluorophenyl)-1-tetralone oxine!® (355 g) was processed by treatment with poly-

phosphoric acid'® and gave 332 g (94%) crude product, m.p. 175—180°C. Crystallization from
ethanol gave 240 g (68%) pure compound J, m.p. 189—191°C (lil.'a, m.p. 191—192°C).

TasLE I1

Survey of Compounds Which Were Pharmacologically Tested; Acute Toxicities, Administration,
Doses (in mg/kg)

L . Effects
Compound Code number  Administration LDyg, D of >D

b VUFB-14.044 oral >2 500 300

vire VUFB-14.063 oral 400 80 b
vi® VUFB-14.126 oral 400 80

x* VUFB-14.043 i 60 12 e
xr VUFB-14.129 iv. 40 8 ’
X" VUFB-14.041 oral 1000 200 ¢
xirt VUFB-14.127 iv. 100 20 i
xur" VUFB-14.128 iv. 50 10 K
Xt VUFB-14.042 oral 335 50 !
xv* VUFB-14.130 iv. S0 10 m
xvrt VUFB-14.132 iv. 62 12 "
xvit VUFB-14.131 oral >2 500 300 °
xvi VUFB-14.034 oral 754 50 4
XIX VUFB-14.035 oral 1000 200 a
XX VUFB-14.040 oral 710 50 "
XXI VUFB-14.039 oral >2 500 300 —
XX1 VUFB-14.037 oral >2500 300 —
XXIII VUFB-14.036 oral 2500 300 —
xXxIvs VUFB-14.038 oral >1 000 50 °

4 Oxalate. ® Lower doses increase significantly the activity, less significantly the reactivity, elicit
ataxia, tremor and Straub phenomenon; higher doses bring about hypothermia. ¢ Lower
doses increasc the activity in the interval of 5 h; higher doses reduce activity and reactivity and
lower the body temperature. 4 Hydrochloride. ¢ Central excitation with higher activity and reactiv-
ity followed by ataxia and convulsions.  Sesquihydrochloride hemihydrate. ¢ Mild inhibition
of activity, ataxia and convulsions. " Dihydrochloride. ! Dihydrochloride hemihydrate. / Increase
of activity of short duration followed by convulsions. ¥ In higher doses ataxia and convulsions.
! After a dose of 200 mg/kg central depression and convulsive phenomena. ™ Excitation of short
duration followed by mild inhibition of activity; after higher doses ataxia, tremor and Straub
phenomenon. " Excitation followed by central depression, ataxia, tremor, convulsions and Straub
phenomenon. ® Mild central depression. ? Toxic symptoms starting from a dose of 200 mg/kg;
ataxia, restlessness, tremor, convulsions. 7 Ataxia, tremor, convulsions. " Central depression.
S Solvate with benzene.
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7-Fluoro-4-(4-fluorophenyl)-1-naphthylamine (111)

The ethanolic mother liquors alter the crystallization of I were evaporated in vacuo and the solid
residue was extracted with 350 ml boiling benzene. The insoluble fraction was filtered, washed
with benzene and dried; 19-4 g (4%() phosphate of III, m.p. 182—185°C. Analytical sample, m.p.
182—183°C (ethanol). For C,¢H,,F,NO,P (353-3) calculated: 54:39% C, 4-00% H, 3-96% N;
found: 54-21% C, 4-09% H, 3-81% N.

Decomposition of the phosphate with dilute NH,OH and extraction with benzene gave the
base II1, m.p. 118—119°C (cyclohexane). The compound displays yellow coloration by a reaction
with 4-dimethylaminobenzaldehyde. Mass spectrum, mje: 255 (M™ corresponding to CygH, ;.
.F,N), 127-5 (2 charges). UV spectrum: 4, .. 261 nm (log & 4-62), 330 nm (3-80). IR spectrum:
838 (2 adjacent Ar—H), 1515, 1577, 1600, 1610 (Ar), 1633 cm™* (ArNH,). ' H-NMR spectrum:
8 6:80—7-90 (m, 9 H, Ar—H), 402 (s, disappears after D,0, 2 H, NH;). For C{¢H,,F,N
(2553) calculated: 75-28%; C,4-34%; H, 14-89% F, 549% N, found: 7545% C, 4:55% H,14:70%F,
5:38% N.

N-[7-Fluoro-4-(4-fluorophenyl)-1-naphthyl]diacctamide (IV)

A mixture of 0-60 g III and 3-5 ml acetic anhydride was refluxed for 20 min, cooled and poured
into 50 ml water. It was neutralized with K;CO; and the mixture allowed to stand overnight.
The solid was filtered and crystallized from 15 ml 75% aqucous cthanol, m.p. 172—173°C. Mass
spectrum, m/e (%): 339 (M corresponding to C,oH; 5F,NO,, 18), 297 (50, M — CH,=C=0),
281 (5), 255 (100, M — 2 CH,==C—0), 238 (7), 43 (45, CH,CO™). For C,qH,sF,NO, (339-3)
calculated: 70-80% C, 4-46% H, 11-19% F, 4-12% N; found: 70779, C, 445, H, 11197, F,
414% N.

8-Fluoro-5-(4-fluorophenyl)-2,3,4,5-tetrahydro-1 H-1-benzazepine (V)

1(32:5 g) was reduced by refluxing with 7-0 g LiAlH, in a mixturc of 200 ml ether and 50 ml benzene
for 8 h. Processing the mixture according to ref.}9 recovered 63 g starting I and gave 20'5 g
(83% per conversion) oily ¥ (ref.1%), which is chromatographically homogencous and was used
for further work without purification.

1-(Chloroacetyl)-8-fluoro-5-(4-fluorophenyl)-2,3,4,5-tetrahydro-1 H-1-benzazepine (¥7)

A mixture of 20-0 g V, 14-0 g K,CO, and 50 ml chloroform was stirred and treated dropwise
with a solution of 12-0 g chloroacetyl chloride in 50 mi chioroform over 20 min. The mixture
was refluxed for 1 h, allowed to stand overnight at room temperature, decomposed with 120 ml
water and stirred for 20 min. The organic layer was then separated, dried with Na,SO, and
evaporated in vacuo. The remaining oil crystallized after mixing with 100 ml hexane; 21:0 g
(79%), m.p. 130—132°C. Analytical sample, m.p. 133—134°C (benzene-hexane). UV spectrum:
Aomax 2665 nm (log & 3:36), 272 nm (3-33). IR spectrum: 787, 795, 839, 889 (2 adjacent and solitary
Ar—H), 1496, 1512, 1595, 1610, 3015, 3034 (Ar), 1678 em™! (Ar—N—COR). 'H-NMR
spactrum: & 6-40—7-30 (m, 7 H, Ar—H), 4-10—4-80 (m, 2 H, CONCH,), 3-99 (s, 2 H, COCH, Cl),
1:50—3:00 (m, 5 H, Ar,CHCH,CH,). For C; gH, CIF,NO (335-8) calculated: 64387, C, 4-80%; H,
10-56%; Cl, 4-17% N; found: 65:00% C, 4-74% H, 10:15% Cl, 4-587, N.
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8-Fluoro-5-(4-fluorophenyl)-1-(4-met hylpiperazinoacetyl)s2,3,4,5-tetrahydro-1 H-1-benzazepine
(XI) (Mcthod A)

A mixture of 10:1 g V1, 75 g 1-methylpiperazine and 70 ml benzene was refluxed for 9 h and al-
lowed to stand overnight at room temperature. The suspension was decomposed with dilute
NH,OH and extracted with benzene. The extract was washed with water, dried and evaporated;
11:0 g (92%) basc XI which crystallized on standing, m.p. 163—165°C, Analytical sample, m.p.
164—165°C (ethanol). UV spectrum: 4,,,, 266:8 nm (log & 3-33), 272 nm (3-30). IR spectrum: 792,
818, 825, 836, 850, 900 (2 adjacent and solitary Ar—H), 1495, 1517, 1592, 1605, 2980, 3000,
3020 (Ar), 1682 cm ™! (ArNCOR). 'H-NMR spectrum: § 6:30—7-30 (m, 7 H, Ar—H), 4-68 and
4-05 (2 m, 2 H, CO—N—CH),), 3-12 and 2:78 (ABq, J = 14-0 Hz, 2 H, COCH;N), 2:48 (s, 8 H,
4 NCH, of piperazine), 2:20 (s, 3 H, NCH3), 1:70—3:00 (m, 5 H, Ar,CHCH,CH,). Dihydro-
chloride, m.p. 244—245°C (aqueous ethanol). Analyscs in Table I.

8-Fluoro-5-(4-fluorophenyl)-1-(2-pyrrolidinoethyl)-2,3,4,5-tetrahydro-1 H-1-benzazepine (X)
(Method B)

A solution of 5:0 g V7I/ in 70 ml benzene was dropped into a stirred suspension of 25 g LiAIH ¢
in 70 ml ether and the mixture was refluxed for 7 h. After cooling, it was decomposed with
10 ml 20% NaOH, stirred for 30 min, the solid filtered off, washed with benzepe and the filtrate
evaporated; 4-9 g (100%) oil. Neutralization with anhydrous HCI in a mixture of cthanol and
ether gave the sesquihydrochloride crystallizing with 0-5 H,O, m.p. 195—196°C (ethanol-ether).
Oxalate, m.p. 199—200°C (ethanol-ether). Analyses in Table I. A sample of the hydrochloride
was decomposed with NH,OH and the purified base isolated by extraction with ether, oil. 'H-
-NMR spectrum: é 6:30—7-30 (m, 7 H, Ar -~ H), 4-30 (m, 1 H, Ar,CH), 3-28 and 2-73 (2, J =
= 7-0 Hz, 4 H, ArNCH,CH,N), 2-40—3-60 (m, 6 H, 3 NCH, in the rings), 1:50—2:20 (m, 8 H,
remaining 4 CH,).

8-Fluoro-5-(4-fluorophenyl)-1-(2-[4-(2-propionoxyethyl)piperazinoJethyl)-
-2,3,4,5-tetrahydro-1 H-1-benzazepine (X V1) (Method C)

M
A mixture of 50g XV, 2:0 g K,CO; and 20 ml chloroform was stirred and treated dropwise
with a solution of 1-52 g propionyl chloride in 15 ml chloroform over 30 min. The mixture was
refluxed for 1 h, cooled, decomposed with 50 ml water and extracted with ¢chloroform. The extract
was washed with 109 Na,CO, and water, dried (Na,SO,) and evaporated; 5:67 g (100%,) oily
XVI. Dihydrochloride, m.p. 191—192°C (95% ethanol-ether). UV spectrum: 2. 253 nm (log ¢
4-15). IR spectrum: 810, 836, 878 (2 adjacent and solitary Ar—H), 1190, 1740 (RCOOR’),
1500, 1517, 1593, 1610 (Ar), 2290, 2380 cm ™! (NH*). Analysis in Table I

8-Fluoro-5-(4-fluorophenyl)-1,3,4,5-tetrahydro-1-benzazepin-2-thione (I7)

A mixture of 179 g 1, 16:0 g P,S5 and 130 m! pyridine was refluxed for 45 min under nitrogen
and poured into a solution of 215 g NaCl in 720 ml water at 4°C. The product was extracted
with chloroform and the extract evaporated in vacuo. The residue (197 g oil) was dissolved
in benzene and chromatographed on a column of 500 g Al,0;,. Elution with' benzene gave 73 g
(39%) crude product, m.p. 154—156°C. Analytical sample, m.p. 166—167°C (ethanol). UV
spectrum: 2. 303 nm (log ¢ 4:38). IR spectrum (KBr): 830, 835, 870 (2 adjacent and solitary
Ar—H), 1490, 1515 (CSNH), 1590, 1610 (Ar), 3140 cm ™! (NH). 'H-NMR spectrum: 6 10-62
(bs, 1 H, CSNH), 6:50—7-40 (m, 7 H, Ar—H), 4-25 (m, 1 H, Ar,CH), 2:30—3-20 (m, 4 H,
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remaining 2 CH,). 1?F-NMR spectrum: § —114-6 (dt, 1 F, 8-F). —115-7 (m, 1 F, 4-fluorophenyl).
For Cy¢H, 3F,NS (289-3) calculated: 6642, C, 4-53% H, 13-13%F, 4-84% N, 11-08% S; found:
66:19% C, 4-56% H, 12:94% F, 476% N, 11:31% S.

9-Fluoro-6-(4-fluorophenyl)-1-methyl-5,6-dihydro-4 H-s-triazolo[4,3-a]-1-benzazepine (xvIiry
(Method D)

A solution of 6:0 g IT and 5-0 g'acethydrazide'® in 120 ml 1-butanol was refluxed for 34 h under
nitrogen. Tt was then filtered with charcoal, the filtrate evaporated in vacuo, the residue suspended
in 100 ml water, the solid filtered, washed with water and dried in vacuo. Extraction with 30 ml
chloroform led to 04 g'insoluble solid identified as N,N’-diacetylhydrazine, m.p. 138—139°C
(ethanol-hexane) (lit.2”, m.p. 138°C). The chloroform solution was evaporated and the residue
was chromatographed on a column of 250 g Al,0,. Elution with benzene removed the less
polar impurities (mainly the starting II) and elution with chloroform gave 4-5 g (70%) crude
XVIII, m.p. 216—217°C. Analytical sample, m.p. 216—217°C (benzenc~hexane). Mass spectrum,
mfe: 311 (M* corresponding to C,gH 5F, N3, base peak), 296 (M — CHj), 293 (M — 28),
255 (M — 56), 241 (M — 70), 216, 202, 201. UV spectrum: A,,,, 225 nm (infl.) (log & 4-08), 270 nm
(3-36), 276 nm (3-31). IR spectrum: 795, 820, 843, 890 (2 adjacent and solitary Ar—H), 1491,
1500, 1510, 1585, 1595, 3030, 3050 (Ar), 1600 cm™* (C=N). 'H-NMR spectrum: & 6:80—7-30
(m, 7 H, Ar—H), 3-85 (m, 1 H, Ar,CH), 2:20—3-40 (m, 4 H, CH,CH,, in the ring), 2-48 (s, 3 H,
CH;). *F-NMR spectrum: § —114-2 (dt, 1 F, 9-F), —115'7 (m, 1 F, 4-fluorophenyl). Analysis
in Table I.

The authors are indebted to Dr M. Ryska (Department of Physical Chemistry of this institute)
and Dr J. Protiva, Department of Organic Chemistry, Charles University, Prague, for recording
and interpretation of the mass spectra, to Dr K. Sindeld¥ for a stimulating di; ion of the possible
mechanism of the Semmler-Wolff aromatization reaction, to Mr L. Tidma for technical assistance
with the synthesis, to Mrs A. Hrddkovd for recording the UV and IR spectra, and finally to Mrs
J. Komancovd, Mrs V. Smidovd, Mr M. Cech and Mrs J. Kropdcovd (analytical department of this
institute) for carrying out the analyses.
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