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reaction mixture and it was heated at 140° for 10 hr. After
cooling, the reaction mixture was poured into HyO and acidified
with dilute HCl. The organic layer was separated and the
aqueous layer was extracted with CHCl;. The combined or-
ganic layer was washed with H,O, dried (MgSO,), and concen-
trated under reduced pressure. The oily residue crystallized on
treatment with EtOH and was recrystallized from EtOH to
give the corresponding 1-phenyl-2-styryl-4-n-butvl-3,5-dioxo-
pyrazolidine derivative.

1-Phenyl-2-styryl-4-n-pentyl-3,5-dioxopyrazolidine (31).
Method 1.—A solution of 5 g of phenylacetaldehyde phenyl-
hydrazone and 17 g of diethyl n-pentylmalonate in 150 ml of
xylene was added to a solution of NaOEt (3 g of Na) in 100 ml
of EtOH. The mixture was stirred at 100° until the EtOH was
removed from the mixture; stirring was continued at 140° for
an additional 14 hr. The reaction mixture was poured into H:0
and acidified with dilute HCl. The organic layer was separated
and the aqueous layer was extracted with EtOAc. The extract
was combined with the organic layer, washed with H,0, dried
(Na,80y), and evaporated under reduced pressure. The oily
residue crystallized on treatment with EtOH. Recrystalliza-
tion from EtOH-C¢H; gave 10 g of 31.

Method 2.—A mixture of 6 g of phenylacetaldehyde and 5.5 g
of phenylhydrazine in 150 ml of CsHs was heated at 50-60° for
0.5 hr. The reaction mixture was decanted to remove H.O and
dried (Na,80,). The solution of phenylacetaldehyde phenyl-
hydrazone in C¢Hs was added to a solution of NaOE¢t (2 g of Na)
and 12 g of diethyl n-pentylmalonate in 100 ml of EtOH. After
excess of the solvent was distilled off, 100 ml of xylene was added
to the residual mixture and the mixture was heated at 140° for
10 hr. By subsequent treatment similar to that of method 1
1.5 g of 31 was obtained.

Pharmacological Tests.—The antiinflammatory activity of
these compounds was tested in the carrageenin-induced foot
edema inrats.® The results are shown in Table I1.
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In view of the interest of these laboratories in the
action on the central nervous system elicited by 2-
chloro-11-(4-methyl-1-piperazinyl)dibenz[b,f][1,4]ox-
azepine (1)'2 and the demonstrated ability of the tri-
fluoromethoxy group to function as a pseudohalogen,?
we have prepared the 2-trifluoromethoxy analogs, e.g.,
2-5, of 1 and certain congeners in order to assess their
effects on the CNS.

The preparation of the dibenz[b,f][1,4]oxazepines 24
from p-trifiuoromethoxyphenol (6) proceeded as noted
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in Scheme I. Ring closure of the piperazinecarbox-
anilide II (POCI;, P.O;) gave the hydroxyethyl deriva-
tive 3 in one instance, but repetition with newly opened
POCI; gave the cholorethyl derivative 4.

With one exception the preparation of the related di-
benz[b,e][1,4]diazepine 5 was accomplished by proce-
dures previously found useful for the synthesis of
members of this series.* Attempts to prepare the
requisite diphenylamine 14 by Cu-catalyzed condensa-
tion of p-trifluoromethoxyaniline and 2-nitrochloro-
benzene proved unsatisfactors. However, Chapman
rearrangement?® of imino ether 12 proved to be an excel-
lent alternative. The conversion of 14 into the desired 4
is outlined in Scheme II.

Pharmacology.-——Compounds 2-5 were tested for
their ability to induce ataxia, to decrease locomotor
activity, and to afford protection against electroshock-
induced and strychnine-induced convulsions in mice.
The activities of the more interesting trifluoromethoxy
compounds are given in Table I. Comparable data for
the corresponding chloro derivatives are included.
These limited tests suggest that the replacement of
2-Cl by OCF} in the 11-(4-substituted 1-piperazinyl)di-
benz[b,f][1,4]oxazepine series results in compounds
having similar profiles of CNS effects.

Experimental Section

Melting points were determined in open capillary tubes on a
Mel-Temp apparatus and are uncorrected. Where analyses are
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indicated only by symbols of the elements, analytical results were
within 2=0.4¢7 of the theoretical values. All evaporations were
conducted under reduced pressure.

4-Methyl-2'-(p-trifluoromethoxyphenoxy )-1-piperazinecarbox-
anilide (10).—To a stirred, ice-cooled solution of 11.6 g (0.065
mol) of p-trifluoromethoxyphenol (6)% in 200 ml of dry IEt,0 was
added portionwise over a period of 15 min 3.06 g (0.065 mol) of
NaH as an oil dispersion. When gas evolution subsided, the
solution was heated at reflux for 10 min and evaporated. The
white residue was dissolved in 100 ml of dry DMF and added to
a solution of 10.3 g (0.065 mol) of 0-CICsH,NO: in 100 ml of
DMF. The stirred solution was heated at reflux temperature
for 90 min, cooled, and filtered. The filtrate was evaporated, and
the residual oil was partitioned (Et;0-H;0). The organic solu-
tion was separated and washed successively with 1097 NaOH and
<aline. The dried solution was treated with activated charcoal
and evaporated to give 18.2 g (939) of Z-nitro-4'-trifluoro-
methoxydiphenyl ether (7) as a yellow oil.

A mixture of 7 and 16 g of wet Raney Ni in 200 ml of EtOHi
was shaken under H, until the pressure became constant (21
min). It was filtered, and the filtrate was evaporated to furnish

(83 W. A, Sheppard. J. Org. Chem., 29, 1 (1964).

7 As the bis bisulfate.

16.0 g (977, 1 of 2-antino~ ~trifluoromethorydiphenyl ether 187 ax
wgum.

To an ice-chilled, stirred =olution of 8 in 150 ml of pyridine was
added dropwise 8.0 ml (0.059 mol) of phenyl chloroformae,
stiering was continuned 15 hr at ambient temperature.  The
mixture was diluted with 1 1. of H:O and extracted with ItOA¢
The organic extract was washed =uccessively with 107, HCI,
HL0), 10¢; Na,COs, and Hp0O. The dried solution was evaporated
to atford 24.8 ¢ of crude phenyl 2-(p-trifiuoromethoryphenoris -
carbanddate (9).

A solution of 23 ml of f-methylpiperazine and 24.5 g of 9 1n
150 mb of CsHy was boiled in an open flask for 70 min and evapo-
rated. The residual gum was heated in an open flask in a 110°
oil bath for 90 min. M0 was added and the mixture was evapo-
rated.  Cyll; was added and removed by evaporation.  The
residue was dissolved in a misture of 250 ml of Et,0 and 230 ml
of 1N HCL The acid solution was separated, cooled, and made
alkaline with 109, NaOH. The alkaline =olution was extracted
(E1,03, and the dried extract was evaporated.  The residual
solid was triturated with 100 ml of hexane 10 afford 8.0 g ol
solid, which was recrystallized (AceMe-H:0) to vield 165 g
(7107 ) of white crvstals, mp UR-100°, in four crops. A sample
recrystallized from Et:O-petroleum ether (bp 30-6071 had mp
49--100°, Anal. (CyHyFN;04): €, H, F, N

Treatment of an Et,O solution of 3.1 g of this substance with
ethanolic HC1 gave 3.34 g of hydrochlovide, mp 214 2167,
Anal. (CLHpFyN;O05-HCL: ¢, H, F, N

4-(2-Hydroxyethyl )-2'-( p-trifluoromethoxyphenoxy )-1-piper-
azinecarboxanilide (11).--A =olution of 1.00 g (2.57 mmol} of
crude 9 in CyHe was treated with 665 mg (5.0 mmol, 0.44 ml} of
1-8-hydroxvethyvipiperazine ax described for 10.  Partial neu-
iralization of the 1 N HCI extracis with NaOH gave 470 mg
(407) of a crude 11-HCI a= white crystals, mp 212-214°, The
filtrate was rendered alkaline with 10, NaOH and extracted
(Et0) to give 200 mg of 11, which ervstallized from 1Et.0
petroleum ether (bp 30-60° 1 1o give 76 mg (757 ) of white erysials,
mp 76-78°.  Anal. (CyllelsNO5): C H, F, N,
11-(4-Methyl-1-piperazinyl)-2-trifluoromethoxydibenz[b,f] [1.4]-
oxazepine (2).--A mixture of 2.50 g (5.8 mmol) of 10-TIC], 2.5
g (18 mmol) of POy, and 25 ml of POCL was ~tirred at veflis
temperature for 24 hr.  The solution was evaporated and the
residual glass was treated cautiously with 150 ml of 1,0, The
solution then was treated with 25 ml of 6 N HCI, filtered, par-
tially neutralized with 90 ml of 1067 NaOH, and rendeved
alkaline with solid NalCt),. The mixture was extracted (Etx())
and the dried extract was evaporated, The residue was dissolved
in CH,ClL, and chromatographed on a synthetic magnesia-
silica gel adsorbent. The material eluted by 3-5%% AcMe in
CH,Cl: was isolated by =olvent removal to give 879 mg of 2 a~
an oil. This oil was dissolved in Et:0 and treated with ethanolic
HCI w give 1.10 g 40y of 11-(4-methyl-1-piperazinyl)-2-1ri-
Auoromethoxydibenz(b, 1111, owvazepine  dihydrochloride  monohy-
drate ws white crvstals, mp 200-210°. The melting point was
unaffected by erystallization from AceMe.  Anal. (CLoH i FNyO,-
2HCL-H.O): O, H, F, N, HO.
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11-[4-(2-Hydroxyethyl)-1-piperazinyl] -2-trifluoromethoxydi-
benz[b,f] [1,4] oxazepine (8).—A mixture of 400 mg (0.87 mmol)
of 11-HCI, 400 mg of P»0s, and 4 ml of POCl; was heated at reflux
temperature for 18 hr. The product was isolated as described
for 2. The ethereal solution of 3 thus obtained was treated with
ethereal HyS0, to give a white solid having an indefinite melting
point. This material was reprecipitated from acetone with
Et.0 to give 173 mg (335¢) of the bis-bisulfate salt of 3. Anal.
(C20H20F3N303'2H2804>2 C, H, F, N, S.
11-{4-(2-Chloroethyl)-1-piperazinyl] -2-trifluoromethoxydi-
benz[b,f] {1,4] oxazepine (4)..—Repetition of the above experiment
with 1.26 g of 11 -HCI, 1.26 g of P;O;, and 12.6 ml of freshly
opened POCI; gave 1.02 g of an oil that was chromatographed on
a synthetic magnesia-silica absorbent. The material (360 mg)
eluted by 19 AcMe—CH,Cl; crystallized from Et;O-petroleum
ether {bp 30-60°) to give 201 mg (179%) of white crystals, mp
103-105°. Further elution of the column with more polar sol-
vents failed to give any appreciable material. Anal. (CoyHie-
ClFs;N;0.): C, H, Cl, N.

p-Trifluoromethoxybenzanilide was prepared by Schotten—
Bauman acylation of p-trifluoromethoxyaniline with PhCOCL
The amide was recrystallized from AcMe-CsHs to give crystals,
mp 18’)—1870 :171(1]. (OMHmFaNOz): C, H, F, N.

N-Benzoyl-2-nitro-4/-trifluoromethoxydiphenylamine (13).—
A suspension of 10.38 g (0.037 mol) of p-trifluoromethoxybenz-
anilide and 7.7 g (0.037 mol) of PCl; in 185 ml of C¢H¢ was heated
at reflux temperature for 1 hr. The solution was evaporated,
and C¢H, addition and removal was repeated twice. The crude
imino chloride was dissolved in 75 m! of Et,0 and added dropwise
to a MeOH solution of 0-NaOCgH.NO; (prepared from 2.0 g
(0.037 mol) of NaOMe, 5.15 g (0.037 mol) of o-nitrophenol, and
80 ml of MeOH). The mixture was stirred at room temperature
for 8 hr and distributed between Et,O and H,0. The dried ex-
tract was evaporated, and the residue was dissolved in hexane;
the solution deposited 13.09 g of o-nitrophenyl N-(p-trifluoro-
methoxyphenyl )penzimidate (12) as white needles, mp 80-82°,

A solution of crude 12 in 130 ml of 0-Cl,C¢H; was heated at
reflux temperature for 1.75 hr. The solvent was removed by
steam dixtillation, and the residue was extracted with CH,Cls.
The dried extract was evaporated, and the residue was recrystal-
lized from acetone-hexane to give 11.9 g (809) of 13 as yellow
needles, mp 122-123°,  4dnal. (CyHyp3F3N,Oy): C, H, F, N.

2-Nitro-4'-trifluoromethoxydiphenylamine (14).—A mixture of
7.60 g (18.9 mmol) of the N-benzoyl derivative 13, 46 ml of
ethanol, and 24 ml of 109, NaOH was heated at reflux temperature
for 1 hr. The cooled solution was diluted (H.0) to give 5.60 g
(996%) of vrange crystals, mp 68-70°. A similar preparation was
recrystallized from MeOH-H,0O to give crystals, mp 68-70°.
Anal. (CmHgFgNQOa): C, H, F, N.

4-Methyl-2'-( N -methyl-p-trifluoromethoxyanilino)-1-piper-
azinecarboxanilide (18).—A solution of 5.6 g (18.8 mmol) of 14
in 58 ml of MeAc was treated with 5.8 g of powdered KOH and
1.8 ml of Me;SO;. The mixture was swirled for 5 min, 4.0 ml of
Me,S04 was added, and the mixture was boiled 5 min. An addi-
tional 2.8 g of KOH and 2.8 g of Me;SO; were added, and the
mixture was swirled 5 min, boiled for 5 min, and distributed
between CH,Cl, and H,O0. The dried organic solution was
evaporated, and the residue was azetropically evaporated with
toluene to give 6.00 g of crude N-methyl-2-nitro-4'-trifluoro-
methorydiphenylamine (15) as an oil.

A mixture of 5.80 g (18.6 mmol) of crude 15 and 8 g of wet
Raney Ni was hydrogenated to give 5.2 g of 2-amino-N-methyl-
4'~trifluoromethozydiphenylamine (16) as an amber oil.

Acylation of 5.0 g of 16 with phenyl chloroformate in pyridine
as described above furnished 7.9 g of phenyl 2-(N-methyl-p-
trifluoromethoxyanilino)carbanilate (17).

Treatment of 17 with 8 ml of 1-methylpiperazine in 120 ml of
CsHs as described in the preparation of 10 gave 18 as an oil.
Treatment with 1 N HCI gave 7.30 g (879, from 14) of 4-methyl-
2’-(N-methyl-p-trifluoromethoxyanilino)-1 - piperazinecarbozanilide
hydrochloride as white crystals, mp 235-238°. A sample re-
crystallized from EtOH-Et,0 had mp 238-240°. Anal. (CeoHas-
F:N,0,-HCl): C, H, F, N.

5-Methyl-11-(4-methyl-1-piperazinyl)-2-trifluoromethoxy-5H-
dibenz[b,e] [1,4] diazepine (5).—A mixture of 300 mg (0.68 mmol)
of 4-methyl-2’-(N-methyl-p-trifluoromethoxyanilino)-1-piper-
azinecarboxanilide (18) and 285 mg (2.0 mmol) of P:0; in 3 ml
of POCI; was stirred at reflux temperature for 3.5 hr. The cooled
mixture was cautiously diluted (H.0) and filtered to give 25 mg
(129) of crude §,10-dithydro-5-methyl-11H-dibenz[b,e][1,4])diaze-

NoTEes 297

ptn-11-ome (19); material from a similar preparation was re-
crystallized from dilute MeAc to give crystals, mp 230-232°,
Anal. (Ci:HuFiN:O:): C, H, F, N. The filtrate was rendered
alkaline (NH,OH) to give 180 mg (68¢) of § as yellow crystals,
mp 140-143°. Two recrystallizations from dilute MeAc gave
mp 146-148°. Anal. (CeoHoF3N,O): C, F, N; H: caled, 5.42;
found, 5.88.
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Our interest in trifluoromethylbenzamides® and
anilides® as antiprotozoal agents prompted us to pre-
pare a series of nitrofurfurylidene derivatives of o, a0~
trifluorotoluic acids. The activities of some 5-tri-
fluoromethyl furfurylidene derivatives have been re-
ported and the utility of 3,5-dinitrosalicylic acid (5-ni-
trofurfurylidene)hydrazide (DNSXNF) is also known.?*
The synthesis and screening of a series of compounds
bearing both trifluoromethylbenzoyl and nitrofur-
furylidene moieties seemed worthwhile to determine
what effect replacement of a DNSNF nitro group with
CF; would have on activity.

The compounds prepared for testing are listed in
Table I. Primary emphasis was placed on structures
similar to DNSNF or which might conceivably imitate
its 7n vivo pathways. The synthesis steps were con-
ventional and were accomplished via the acid chloride-
5-nitrofurfural hydrazone route (2, 7, 8) or, for the
other compounds, by treating the appropriate acid
hydrazide with 5-nitro-2-furaldehyde.

Each compound was tested for efficacy against coc-
cidiosis in chickens, histomoniasis (blackhead) in
turkeys, helminthiasis in chickens and mice, and for
inhibition of bacteria cultured ¢n vitro. Growth promo-
tion and feed efficiency effects were also determined in
poultry and swine. The only significant activities
found were for blackhead and growth-feed efficiency;
these results are shown in Table I. The most effective
compound tested (6) was structurally similar to DN-
SNTF; however, the antiblackhead activity did not ap-
proach that of DNSNF.

This represents another example of replacement of
NO; with CF; in a biologically active molecule without
complete loss of activity.!?
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