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5,11-Dihydrodibenz[b,e] [1,4]oxazepine (1) was prepared by the following sequence:

o-bromobenzyl o-nitro-

phenyl ether — o0-(o-bromobenzyloxy)aniline — 2-(o-bromobenzyloxy)formanilide — 5,11-dihydrodibenz[b,e]-

[1,4]oxazepine-5-carboxaldehyde — 1.

A related synthesis gave 7-chloro-5,11-dihvdrodibenz[b,e] [1,4]oxazepine
(VI). 2-(2,4-Dichlorobenzyloxy )formanilide (VII) could not be made to cyclize.
dialkylaminoalkyl chlorides was best carried out with sodium hydride in dimethyl sulfoxide.

Alkylation of I and VI with
In addition, 1

and VI were allowed to react with 3-chloropropionyl chloride and the resulting 5-(3-chloropropionyl) derivatives

converted to 5-(3-monoalkyl- and 3-dialkylaminoacyl) derivatives.

I and phosgene gave the 5-carbonyl chloride,

and this derivative with dialkylamino alcohols and dialkylaminoalkylamines gave the corresponding urethanes

and carbamates, respectively.

5-(3-Monoalkylaminopropyl) derivatives of I and VI were prepared by reaction

first with N-(3-chloropropyl)-N-methylformamide and then removal of the blocking forniyl group by saponifica-
tion. Several of the compounds are active as antihistaniines and as antipruritic agents.

As part of our prograni on new heterocycles,*? we
have synthesized 5,11-dihydrodibenz[b,e][1,4]oxaze-

pine (I). The synthesis of I was achieved by the follow-
10 1
A__O—CH,
8 a 2
8

ing sequence: o-bromobenzyl bromide and o-nitrophenol
i aqneous ethanolic potassium hydroxide gave o-bromo-
benzyl o-nitrophenyl! ether (IT); reduction of II with
iron powder in aqueous 2-propanol-hydrochloric acid
yielded o-(o-bromobenzyloxy)aniline, best isolated as
the hydrochloride (III); reaction of III with sodium
formate—formic acid gave 2-(o-bromobenzyloxy)fori-
anilide (IV); cyclization of IV with anhydrous potas-
sium carbonate in N,N-dimethylformamide led to 5,11-
dihydrodibenz[b,e][1,4 Joxazepine-3>-carboxaldehvde
(V); and, saponification of V with aqueous ethanolic
sodium hydroxide gave I. It is worth noting that I
and V are rapidly decoiuposed by hot aqueous ethanolic
hydrochloric acid. Furtherniore, the cyclization of IV
must be carried out under the controlled couditions de-
seribed in the Experimmental part.

L0
R/ R R;/

II, R=Br; R’ = NO,; R =

I1I, R = Br; R’ = NH,-HCl; R” =

IV, R=Br; R' = \HCHO R =
VI R, R = Cl: R = NHCHO
VIII, R =XNHy; R' = \'O R” =H
IX, R,R'=XNOy; R =

X, RRR"=XNH;; R’ =

The saie sequence of reactious, but with the sub-
stitution of 2-nitro-4-chlorophenol for the o-nitrophenol

(1) Presented in part at the Second Annual Metropolitan Regional Meet-
ing, North Jersey and New York Sections of the American Chemical Society,
Newark, N. J., Jan., 1963.

(2) L. F. Sowinski and H. L. Yale, Arzneimitiel-Forsch., 14, 117 (1964).

(3) Part III: F. Sowinski and H. L. Yale, “Derivatives of 10,11-Di-
hydrodibenz[b.fl[1.4]thiazepine," presented at the Third Annual Metropol-
itan Regional Meeting, New Jersey and New York Sections of the American
Chemiecal Society, New York, N. Y., Jan,, 1964, The related 3,11-diliydro-
dibenzo (b.el[1.4]thiazepine has recently heen reported: French Patent
1,176,115 (1959); Chem. Absir., 85, 19,972 (19G1).

in the above reactioun, gave 7-chloro-3,11-dihydrodi-
benzlb,e][1,4Joxazepine (VI). A sihuilar procedure,
starting with 2,4-dichlorobenzyl chloride and o-nitro-
phenol, gave eventually, 2-(2,4-dichlorobenzyloxy)-
formanilide (VII), but VII could not be inade to cyeclize.

Iu the reactions of I and VI with dialkylaminoalkyl
chlorides in toluelie or xylene in the presence of sodium
hydride poor yields of dialkylaminoalkyl derivatives
were obtained; with sodawide, noue of the starting
material or the desired product was isolated; m tetra-
hydrofuran, good yields were possible ouly with dialkyl-
ammoethyl and dialkylaminoisopropy! chlorides, again
using sodium hydride as the acid acceptor. The di-
alkylaminopropy! chlorides gave poor yields in tetra-
hydrofuran; however, dialkylaminopropyl bromides in
tetrahydrofuran afforded good yields of these alkylated
derivatives. Finally, in dimethylsulfoxide-sodium hy-
dride, T and VI gave excellent yields of products with

11 of the dialkylaminoalkyl chlorides, hence this is the
solvent of choice for these alkylation reactions.*

While 5-(3-imonoalkylaminoacyl) derivatives could
be prepared (see below), their reduction with lithiun
aluminuin hydride resulted in eliunination of the side
chain and regeneration of I or VI. Thus, a direct ap-
proach to the svnthesis of 3-(3-alkylaminopropy!) deriv-
atives was not available. An indirect method, out-
lined below for the methylamino compound, was found
to be generally applicable for the preparation of this
class of derivatives.

CH,NHCHO + Br(CH»,Cl —> CH,N(CHO)(CHs),Cl M-‘»
e,80

0—CH, 0—CH, Nt
X0 5 G0
E(OH
(éHz)SNCHS

(CHQ) NHCH,
HO

(4) It is of interest to speculate whether CH3SOCH:"Na* formed by the
reaction of dimethyl sylfoxide with sodium hydride [¢f. M. Chaykovsky and
E. J. Corey, J. Org. Chem., 28, 254 (1963); and C. Walling and L. Bollyky,
ibid., 28, 250 (1963)] is, in fact, the condensing agent. In our experience,
the yield of 8 (arabic numbers refer to compounds in Table I) was decreased
from 87 to G0% by the ase of tlie preformed methylsulfinyl reagent; conse-
quently, the inference is that in our procedure, there is a decreased oppor-
tunity for carbanjon formation to occur. See Experimental part for details.
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Tarre |
5-[MoN0- AND DIALKYLAMINOALKYL- AND -ACYL]-3,11-DInYDRODIBENZ [bye] [1,4] OXAZEPINES

O—CH,
-
X
N
(
R
P O e PRGOS et e o o
li.p. (inm.) or Yield, o Calesd,, g
No. X R Mol forniula w.p., °C. ko8 C H N
1 H (CHI})'ZNCH_\CH; Canoxgo 1:)1—153 (()5) 98 P RN 5 . '..).2F
3 H (CH,:N(CH,), C1sH N0 167-169(0.1)" &4 76,55 785 9.02
4 H (CH;»NCH(CH;)CHy C1sHu N0 ot T4 76.55 785 9.92
5 H (CH;),NCH,CH(CH;)CH: C1eH2 N0 170-172(0.9) 65 76.98 8.16 0,45
G H CH,;NH(CH.); Ci-HyN O 173-175(0.05) 41 76.07 7.50 10.43
7 H CH;NHCH,CH(CH.)CH, CisHa N0 164-166 (0.1) 28 76.55 7.85 9.02
/(‘H_L‘\Hi
8 H CHN NCH, CaHa N30 194-196 (0.3) S8 74.73 S.06 12.45
CH.CH,
/CH_.CHl
i) H CHN }H: CyoHus N0 194-196 (0. 4) T3 TT.88 7.84 9.08
CH,CH
CH,
10 Cl (CH3),NCH,CH, CvH,,CIN,0 ! 86 67.43 (.32 3,41
11 Cl (CH;3),NCH(CH;)CH," C1sHa CIN.O ot 85 5.81
12 Cl (CH,;).N(CH.); C1sHx CIN,O 187-189 (0. 3" hn o . 8.81"
13 H (CH,),NCH:.CH,CO C1sHyoN20: 78.5-80.07 45 72.03 6.80 0.45
14 H CH;NHCH,CH,CO C11H5N.0: o 81 72.30 6.42 9.92°
15 H C.H;NHCH.CH,CO CrsHuo N0 o S3 9.45
16 H (CH;3):NCH.CH.CO CisH 1 sCINLO. 113114 7 a2 . . 5.46
17 H (CH;)eNCH.CH,OCO CisHao N0y G6—68"¢ 30 69).21 .45 8.97
CH,CH,
N H CH. }VCHZCHQOCHJ('HE()('() CagHag N0y 4
CH.CH,
19 H (CH3).NCH.CH,NHCO) CisHu N30 135136 R GO 42 (.80 13.49

" Yield ealculated on the quantity of base used to prepare salt.
relative potencies.
and J. Bernstein, J. An.. Chem. Soc., 79, 4375 (1957).
/ Recryst. from acetone-anthydrous ether.
crystallized, m.p. 51-52°, after recrystallization from ligroin.
nitrile—anhydrous ether.

unsatisfactory eleniental analyses, the base isolated from this salt was pure.

With 3-chloropropiouyl chloride i boiling toluene, 1
gave good yields of the 5-(3-chloropropionyl) deriva-
tive; this, with monoalkyl- and dialkylamines gave the
corresponding alkylamiino and dialkylaminoacyl coum-
pounds. Phosgene reacted with I in pyridine—tetra-
hydrofuran at roour temperature to give the s-carbonyl
chlovide. This derivative reacted with 2-diethyl-
aininoethanol in boiling chlovoform aud with the sodium
salt of 2-(2-piperidinoethoxy)ethanol in boiling toluene
to give the related urethanes, and with N, N-dimethyl-
cthylenediamine to give the correspouding carbamate.

The physieal properties and analyses for the mono-
and dialkylaminoalky! and mono- and dialkylamineacyl
derivatives are sunnnarized in Table I

I the conrse of several earlier nnsuccessinl efforts to
syuthesize I, attempts to prepare one key intermediate
failed, but several others were synthesized. Thuns, in
one approach, o-antinobenzyl o-mtrophenyl ether (V111)
could 1ot be prepared by the reaction between o-aimine-

7 Recryst. from acetone.
' Anal.
! The crude base was purified by way of its crystalline phosphate, m.p. 227-228° dec.; while this salt gave

X See paper for a discussion of the test procedure and discussion of
¢ This structure assignment to the least soluble isomer has been discussed previously; see H. L. Yale, F. Sowinski,
4 Base not distilled: analyses on crude bhase.

¢ Basic N by HCIO; titration.
In2%p 1.5878. The niaterial subsequently
Found: Cl, 10.64. * Recryst. from aceto-

hp2% 15802,

Caled.: Cl, 10.65.

m Anal. Caled.: Cl, 10.65. Found: Cl, 10.66. » Re-

beuzyl aleohol and o-bromonitrobenzene under a variety
of conditions. In another approach, o-nitrobenzyl
broumide aud o-nitrophenol in ethanolic potassium hy-
droxide gave o-nitrobenzyl o-uitrophenyl ether (IX),
aud IX with hydrazine and Raney nickel gave o-(o-
aniinobenzyloxy)aniline (X), but the diphosphate of X,
wheu heated with polyphosphoric acid was cleaved to
give o-aminopheno! and, presumably, o-toluidine.
Pharmacology.  Antihistaminic  Activity.>—TIleal
strips were moutited in 10-ml. tissue baths and perfused
with gassed (59, C0,-959, 0.) Tyrodes solution at
36°. Tnach compound in 0.05 ml. of the same sohtion
was added to the bath 2 min. before the addition of 2
v/ml, of histamine. The concentrations of the com-
pounds ranged from 0.0005-8.0 v/ ml. Compound 1
(Table I) at concentrations ranging from 0.0005-0.125

15) Tlese stinltey were carried ont Uy Dirss Bo Robin and 2. Hnrovitz of
ti: Pharmacolopy Sectipn pf this justitate aml will Le reporied in detail
clspwlore.
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Salts
Anti-
—_ Tound, % M.p.. Yield, Caled., % Found, %p——— Listaminic
C H N Mol. formula o To® C H N C H N activity”
C C 5.17  CpHyN:0-CH,0, 141-142 807 65.61 6.29 7.29 65.80 6.45 7.50 ++++
77.11  8.24 9.64 CH,N,0-HCI 179-180 707 . . 8.417 s 8.31 +++
76.20 8.04 9.74 CsHpNO-HCH 156-157 75" 67.80 7.27 8.78 67.97 7.42 8.53 +++
76.72  T7.99 9.67 C;sH»N.0-CH,0, 132-133 77’ 66.30 6.57 7.03 66.56 .73 7.00 +++
76.97  8.12 9.39  C,sHuyN0-HCI 205-206 78* 8.41™ C L 8.34 +++
dec.
76.06 7.46 10.23 C;;HxN:0O-HCI 151-152 68" 66.99 6.94 9.19° 66.76 7.11 9.47 +
76.61 7.91 9.72  CHpN,0-HCI 182-183 7Bt 67.80 7.27 8.78 67.92 7.38 8.98 ++
75.06 8.23 12.29  Cy,HxN;0-2HCI 239-240 897 61.45 7.12 10.24 61.39 7.07 10.28 +++
dec.
7794 T.87 8.97  CyHuN,0-HCI 175-176 32" 8.127 S . 8.09 ++
dec.
67.33 6.33 8.75 CjH,,CIN,O-HCI 248-249 62" 8.25" - . 8.14 + 4+
8.48 C,H,CIN,O-HCI 225-226 52° 7.93¢ S Ce. 8.02 ++
o L. 8.74 CH, CIN,O-HCI 172-173 427 7.93% e . 7.84 +
73.10 6.70 9.74 . +
72.49 6.53 9.39  C;;HsN:0.-(CO.H), 174-176 31" 61.27 5.41 7.52 61,19 5.55 7.47 =+
dec.
9.12  C,gHy,N:0,-HCl 166-167 56" 64.95 6.36 8.417 65.02 6.44 8.49 +
o . 8.18 . +
(9.29  6.48 8.99 +
CyHpsN:04-(COH)  159-160 80 61.71 6.21  5.75 61.56 6.34  5.70 -
69.10 7.06 13.63 =+

cryst. from acetonitrile. ¢ Anal. Caled.: Cl, 11.63. Found: Cl, 11.58. » Recryst. from absolute ethanol-anhydrous ether. ¢ Anal.

Caled.: Cl, 10.28. Found: Cl, 10.15. * Anal.

¢t Anal. Caled.: C17,10.03. Found: Cl—, 10.08.
lization from ligroin. * Anal. Caled.:
10.65. Found: Cl, 10.72. ¢ Anal. Caled.:
b Recryst. from absolute ethanol. ¢¢ Base not analyzed.

Caled.: Cl, 10.45.
“ Anal.

v/ml, inhibited the spasmogenic effect of histamine and
was found to be 4.9 times as potent and with a duration
of activity of about 1-2 tinies that of pyrilamine male-
ate.

Inhibition of Dextran-Induced Edema.—\lale rats,
fasted 1-4 hr., were dosed orally with the compound,
suspended or dissolved in agar, 1 hr. before the i.p.
administration of dextran (300 mg/kg.). The degree
of edema in the snout and each of the legs was rated
each hour for the first 4 hr. Compound 1 was at least
12 times as potent as pyrilamine maleate in inhibiting
the anaphylactoid edema in the dextran-treated rats.

Antiemetic Activity.—Compound 1 showed little or
no antiemetic activity against apomorphine (20 v/kg.,
i.v.) induced emesis in dogs.

CNS Stimulant Activity.—Compound 1 had only a
slight central nervous system stimulant action in the
cat selfstimulation and behavior-EEG test procedures.

Structure—Activity Relationships.—In this area, data

Caled.:
Cl, 11.20. Found: Cl, 11.31.
Basic N(HCIOy), 4.96. Found: Basic N(HCIO,), 4.72.
#d Recryst. from Skellysolve V,

Found: Cl, 10.55.
Cl—, 10.03.

# Reeryst. from methanol-anhydrous ether.
Found: Cl—, 10.05. +M.p. 47-49° after recrystal-
« Recryst. from diisopropyl ether. ¥ 4nal. Caled.: Cl,
a2 Recryst. fromn hexane.

are available only ou relative antihistaminic potencies.
These are summarized in Table I. Compounds 1-5 and
8 were highly active. The monoalkylaminoalkyl deriv-
atives were less potent than the corresponding dialkyl-
aminoalkyl compounds. Substitution by chlorine in
the 7-position causes a decrease in potency. The di-
alkylaminoacy! derivatives were essentially inactive.

Experimental

All melting points are corrected.

o~(0-Aminobenzyloxy)aniline.—T 29.1 g. (0.44 mole) of potas-
sium hydroxide in 250 ml. of 959 ethanol was added dropwise,
first 61.3 g. (0.44 mole) of o-nitrophenol in 250 ml. of 955 ethanol,
and second, 87.8 g. (0.40 mole) of o-nitrobenzyl bromide in 250
ml. of 959 ethanol. The mixture was distilled from a steam bath,
the residue was washed with water and dried to give 88.0 g.
(619%) of o-nitrebenzyl o-nitropheny! ether, m.p. 154-155°.8

A mixture of 10.0 g. (0.04 mole) of the ether, 1 1. of ahsolute
ethanol, 42 g. of 859, hydrazine hydrate, and ca. 1 g. of Raney

(6) E. Lellmann and N. Mayer [Ber., 26, 3381 (1892) ] report in.p. 154°.
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nickel catalyst was lhieated under reflux for 5 hr., with ca. b g of
catalyst being added at hourly intervals. The hot mixture was
filtered, the filtrate was treated with Dareo and Hyflo, again
filtered, and the filtrate was concentrated to driness.  The residue
weighed 3.9 g., nup. 108-110°.  Recrvstullization from absolute
ethanol gave 3 g. (35%) of o-(o-uminobenzyloxy laniline, w.p.
FE7-11R°.

Anal. Caled. for ¢ H,N.O: O
Found: C, 72.71; H, 6.48: N, 1112
The dianine formed a diplosphate, m.p. 151--152°.

Anal. Caled. for CuH N.O-2H PO, N, 683 D,
Found: N, 6.56; >, 15.19.

The phliosphate salt was heated in polyphiosphiorie acid by
means of an oil bath at 275-280° for 0.75 hr.”  From the work-up
of the reaction mixture only o-nitrophenol could be isolated and
characterized.

5,11-Dihydrodibenz[i,¢||1,4]0xazepine. A. o-Bromobenzyl
o~Nitrophenyl Ether.—T0 119.5 g. (0.5 mole) of o-bromobenzyl
bromide and 83.6 g. (0.6 mole) of ¢-nitrophenol in 400 ml. of
05 ethanol wag added, dropwise, 39.6 g. (0.6 mole) of 85"
potassium hiyvdroxide in 200 il of water and the reaction mixture
subsequently refluxed for 2 hr.  The product separated on cool-
ing, was filtered, washed well with water, and air-dried to give
149.6 g. (96%¢) of prodaet, mip. 32-%:4°. The sample for analysis
was recrystallized from 9567 ethyl aleohol, wup. 82.5-84°,

Anal. Caled. for CpHBrNO:: C, 50.65: H. 5.26.
50590 H, 3.4,

B. o-(0-Bromobenzyloxy)aniline Hydrochloride.—To 462 .
(1.5 moles) of o-bromobenzyl o-nitrophenyl ether in 7 1 of 957,
2-propantol, at 60°, with stirring, was ndded a total of 1250 g. of
iron powder and 200 ml. of concentrated hiydrochlorie acid in 20
cqual portions at approximately S-tuin. intervals.  The mixture
was finally heated under reflux for 1 hr., filtered hot, the filtrate
treated witlt 125 ml. of concentrated hvdrochlorie acid, concen-
trated to about 2 1, and cooled.  The solid which separated was
filtered o give 460 g. (979 ) of product, mup. 191-193°  An
analytienl sminple, recrystallized from 10, aqueous hyvdroelilorie
actd, melted at 1904-196°,

Anal. Caled. for CHLBrNO-HCL: €, 40.62: H, £.16: (',
1127 N, 446, Found: C, 40.44; H, $04: Cl, 11.02: N, 4.5

The free base, m.p. 41-42°, was recrvstallized from higromn.

nal. Caled. for CpHLBrNO: ) 56,12 H, 455 N, 5.04
Found: C, 56.00; H, 4.40; N, 4.06.

(. 2-(o~Bromobenzyloxy )formanilide.——A mixture of 78N g
(0.25 mole) of the above hydrochloride, 34.0 g. (0.5 mole) of
sodimn formate, and 460 wil. (10 moles) of 98-1004¢ formic acid
was stirred and heated under reflux far 3 lir., cooled somewhat,
and poured into 1 1 of ice—water. The solid which separated
was filtered and washed with water 1o give 61.4 g. (S0¢¢) of the
fornanilide derivative, m.p. 113-114°.

dnal. Caled. for CLHLBrNO.: ¢, 5491 H, 5.45; Br, 26.10.
FFound: C, 54.80; H, 4.12; Br, 26.23.

D. 5,11~-Dihydrodibenz|h,«|[1,4|oxazepine~5-carboxalde~
hyde. A wixture of 5.0 g, (0.017 mole) of the above formanilide,
2R g (0,02 mole; of anhivdrous potassium carbonate, 0.5 g of
copper powder, and 50 ml. of dimethyformamide was heated and
stirred under nitrogen for 2 hr. it an oil bath maintained nt 155~
160°,  The reaction mixture was filtered hot, the filtrate concen-
(rated i racuo to dryness, the residue washed with water, dried,
und extracted with Skellvsolve V. On cooling, the Skellysolve
V extract deposited 2.6 g. of product, m.p. 98-101°: recrystalliza-
tion from hexatte gave 2.1 g (46" ) »f the pure product, m.p.
FHED-HE2.5°.

el Caled. for CLHANOL
N-formyl, 12070 Found: ', 748U
formyl 12,74

DR 5,11-Dihydrodibenz[b.¢|[1.4]oxazepine.-—The N-formyl
derivative (100 mg.), 10 ml of 9547 ethanol, and 2 ml of 107,
aqueous sodium liydroxide were refluxed for 1 hr., cooled, neu-
tralized, and concentrated to dryness. Recrystallization of the
residue from hexane gave the product, m.p. 118-118.5°.

Anal. Caled. for CiyHONO: C, 70.16; H, 5.62: N, 7.ld
Found: €, 79.29; H, 5.67: N, 7.24.

Subsequently, the following procedure was used: 27.0 g. (0.092
mole) of 2-(o-bronmobenzyloxy armanibide, 25.4 g. (0.184 nrole) of
iathydrons potassium carbonate, 2 g. of copper powder, and 500
ml of dimethviformamide were allowed to react as described

72560 H, .58 N, BLar.

IRUIR

Found:

T405: H, 4402 N, 4.22:
H, 488:; N, 6.1t N-

(77 This is the procedare nsed for prepuring 10,11-diuylrolibenz {4 ]-
gaeyine froue sa’-Lapiuodibenzyly o6 17020 Patent 2,800,470 (10570,

Vol. 7

above, the reaction mixture was filtered hot amd freed of di-
methyformamide.  The residue was dissolved in 235 ml. of 057,
othyl aleohol, teated with Dareo, filtered, the tiltrate treated
with 45 ml o 257, acqueous sodium hydroxide, and heated |
under reflux. The eooled mixture deposited 14.5 g, of golid, m.p.
HOR-1097: coucentration of the mother iquors gnve un ndditional
Sob g of solid, mip. 1053-105° Recervstallization of the combined
solids frinn hexane gave 12.4 g (687701 of pure produet, nep. TS
11857,

By ciploving 1the above prosedures, 1the following interedi-
ittes were prepared.

v-Bromobenzy! 4-chloro~2-nitrophenyl ether had a 617, yvield,
ur.p. 122-124°, after recrystallization from 2-propanol.

bl Caled, for CuHBrCINO: Br, 23.26: CL s,
Found: Br, 25.60; ', 0.71.

2-Amino-4-chlorophenyl o-bromobenzyl ether hydrochloride
had 0 710 vield, wp. 207-200° dec., after recrystallization from
othvl nethyl ketone.

Jdual. Cated, froe CHLBrCINO-HCL Br, 22,00 Towl L
20092 Cly e, Found: Br, 22.67: Total 1, 1092 -,
RIS

2-Amino-4-chlorophenx! o-bromobenzy! ether hiad m.p. G- 62,
after recrystatlization from ligroiu.
dnal Caled. e CHpBrCINGL Br.
Found: Br, 25.52: CL LIS,
2'-(v-Bromobenzyloxy )~5’~chloroformanilide had a 61+, vickd,
ut.p. HO-1422 after vecryvstallization from 2-propanol.
dnals Caled, Yor CpHaBrCINOS: N, 411 N-formvl, X052
Found: N, 504 Neformyl 855,
7-Chloro-~5,11-dihydrodibenz ), ¢}|1,4|oxazepine had o @),
vield, nup. 150-151°) after recrystallization from bengene.
el Caled. tor CpHECINO: CL s N, 604, Frmnd:
CLOE3.0N: N, 632,
2,4-Dichlorobenzy! o-nitrophenyl ether had an 82 vield, wi.p.
120-122°, after reervstatlization from 954 etlianol.
el Cated. ior CuHCLNO: C52.080:0 H, S04 N, 470
Found: €, 52500 H, 5040 N, 480,
o~(2 4~Dichlorobenzyloxy)aniline hydrochloride hnd an =5,
vield, nnp. 250 245°%, after recrystallization from 954 ethanol.
Jdouals Cabed e CoHLCLNO-HCE S Cl PRGN, 454,
Fomnd: Cl01H65: N, 441
o=(2,4-Dichlorobenzyloxy janiline had n.p. H6-58°, after re-
crvstathzation frian ligroin.
el Caled, (o CoHGCLNO D C 26,450 N 025,
CLo26.25: N, b
2~(2,4-Dichlorobenzyloxy )formanilide had a 93¢ vicld, m.p.
146-148°, after rvecrvstullization from 7597 2-propanol-25',
witter.
dnal, Caled. Tor CLHpCLNO.:
Found: N-formyl, 9.54; N, 4.8,
The procedures below ure tvpical of those used to prepare H-
dialkyvlominoalkyl  dervivatives,  emploving  dialkylaminonlkyl
chlorides,
5~ 3-Dimethylamino-2~methylpropyl)-5,11-dihydrodibenz-
‘heill 4loxazepine. Dimethyl Sulfoxide.—A nuxture of 9.9 g,
i .05 moled o€ 5, -diliydrodibenz[be] [1,4foxazepine, 2.8 g. (0.006
wole of a 507, dispersion of sodiunm hydride in mineral oil, and
50 mlof dimetliy] sulfoxide was stirred under nitrogen for 1 hr.,
1.2 g (0.075 mole) of 3-dimethylamino-2-methylpropyl chloride
added, the rixture heated to 95-100°, and stirring continued for
2.5 e Thy wixture was cooled, treated with 4 il of 95¢7
ethiiol, poured into 300 ml of water, and extracted with ether.
The ether solution was extracted with 10¢ aqueous phosphorte
neid. the acid solntion was neutridized with solid potassium carbo-
miie, and 1he liberated base again wken up into ether. The
dried ether sohttion was concentrated and the residue distilled 10
give .7 g (65 i of the base, n* 1.5790,
5~ 2~Dimethylaminoethyl)~5,11-dihydrodibenz|h,¢|[1.4 0xa-
zepine. Tetrahydrofuran.-—1 nder nitrogen, n mixture of 4.9 g
(0.25 mole) of T, 1.5 g. (0.03 mole) of a 307 dispersion of sodinm
hvdride in mineral oil, and 50 ml. of tetrahydrofuran (dried and
distilled over Rthinm alumimun hydride) was stirred for 0.5 hr.
To the mixture was then added 4.0 g. (0.088 mole) of 2-dimethyl-
aminoethvl ehloride and the mixture heated under reflux for 5
. Stirring was coutinued for 16 hir., a second portion of 1.2 g
(0,025 mole of sodinn hydride dispersion and 2.7 g. (0.025 mole rof
Yudimethvlnminmethyl ehloride was added, and refluxing resumed
bor an additional 3 he. The reaction mixture was filtered nud
eomeentrated 1o drvness. The residue dissolved in 25 b of
ether, was oxtrneted with 25 mb of 1077 agneous phosphorte acid,

25560 CL o

Iennd:

N-formyl, .79 N, 472
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the acid extract made strongly basic, and the base extracted with
ether. Concentration of the dried ether extract gave the base.

7-Chloro-5-(3~-dimethylaminopropyl)-5,11-dihydrodibenzo-
[b,e] [1,4]0xazepine. 3-Dimethylaminopropyl  Bromide.—To
103.7 g. (1.0 mole) of 3-dimethylaminopropanol in 250 ml. of dry
chloroform was added, at 0°, during 2 hr., 218.0 g. (1.1 moles)
of thionyl bromide in 250 ml. of dry chloroform; stirring at 0°
was continued for 3 hr. and the mixture was kept 72 hr. The
volatiles were removed in vacuo and the residue recrvstallized
from absolute ethanol to give 209.0 g. (859, ) of the hygroscopic
product.

Anal Caled. for C;H;;BrN-HBr: Br—, 32.35.
32.14.

The base was liberated from the hydrobromide and isolated by
the conventional procedure.

A mixture of 9.3 g. (0.04 mole) of 7-chloro-5,11-dihydrodibenz-
[b,e] [1,4]oxazepine, 2.4 g. (0.05 mole) of a 50% dispersion of
sodium hydride in mineral oil, and 100 ml. of dry tetrahydrofuran
was stirred for 1 hr., 10.0 g. (0.06 mole) of 3-dimethylaninopropyl
bromide added, and the mixture heated under reflux for 2 hr.
The heating bath was renioved, and stirring continued overnight.
A second 2.4 g.-portion (0.048 mole) of the sodium hydride dis-
persion was added, and after 1 hr., 8.3 g. (0.05 mole) of 3-di-
methylaminopropyl bromide. The mixture was again heated
under reflux for 2 hr., filtered, concentrated to dryness, and the
residue dissolved in ether. The ether solution was then extracted
with 200 ml. of cold 109 phosphoric acid, the acid extract made
alkaline with solid potassium carbonate, and the base taken into
ether. This ether solution was dried, concentrated, and distilled
twice to give 7.3 g. (57%) of product, b.p. 187-189° (0.5 mm.),
which crystallized spontaneously; recrystallization from ligroin
gave the base, m.p. 47-49°.

5,11-Dihydro~5-(2~-methyl-3-methylaminopropyl)dibenz[b,e]-
1.4]oxazepine. 2-Methyl-3-methylaminopropanol.—To a sus~
pension of 75.9 g. (2.0 nioles) of lithium aluminum hydride in 1 L.
of anhydrous ether was added under nitrogen, dropwise, a solution
of 131.2 g. (1 mole) of methyl 2-niethyl-3-methylaminopropion-
ated in 250 ml. of tetrahydrofuran. The mixture was subse-
quently stirred and heated under reflux for 2 hr. and worked up
to give 64.2 g. (62%;) of product, b.p. 45-46° (4 mm.), n?‘p 1.4442,

3-Methylformamido-2-methylpropanol.—A solution of 64.2 g.
(0.62 mole) of 2-methyl-3-methylaminopropanol in 70.0 g. (1.55
moles) of formamide was heated for 2 hr. in an oil bath maintained
at 125°.  Fractionation of the mixture gave 82.0 g. (quantitative
vield) of the forntamido derivative, b.p. 115-116° (2 mm.), n%bp
1.4686.

Anal. Caled. for CeHi3NOys: C, 54.92; H, 9.98; XN, 10.67.
Found: C,54.95; H, 9.91; N, 11.22,

N-(3~Chloro-2~-methylpropyl)-N-methylformamide.—To 82.0
g. (0.63 mole) of 3-mmethylformamido-2-methylpropanol, 54.5
g. (0.69 mole) of pyridine, and 500 ml. of chloroform was added
during 0.5 hr., 77.5 g. (0.65 mole) of thionyl chloride. The mix-
ture was heated under reflux for 0.5 hr., cooled, and poured into
ice-water. The organic layer was separated, washed with sodiumn
bicarbonate solution until neutral, dried, concentrated, and the
residue was distilled to give 53.1 g. (67%%) of product, b.p. 120-
121° (8 mnu. ), n%p 1.4723.

Anal. Caled. for CHWCINQ: C, 48.16; H, 8.08. Found:

C, 48.24; H, 8.10.
5,11-Dihydro~5-(2-methyl~-3~-methylaminopropyl)dibenz|b,e]-
[1,4]oxazepine.—A niixture of 9.9 g. (0.05 niole) of I, 2.8 g. (0.06
mole) of a 5309 dispersion of sodium hydride in niineral oil, and
50 ml. of dimethyl sulfoxide was stirred for 0.5 hr., 10.9 g. (0.075
mole) of V-(3-chloro-2-methylpropyl)-N-niethylformaniide was
added, the mixture heated at 105° for 3 hr., cooled, poured into
water, and the niixture extracted with ether. The dried etlier
extracts were concentrated to give an oily residue of 5,11-dihydro-
5-[2-methyl~3-(N-methylformamido )propyl]dibenz[be]|1,4] oxa-~
zepine. This residue, 50 ml. of 2097 agueous sodiunt hydroxide,
and 350 ml of 959 ethanol were refluxed for 2.5 hr., coneentrated,
and the residue was partitioned between ether and cold 5% aque-
ous phosphoric acid. The acid phase was separated and treated
with an excess of solid potassium carbonate, the base was ex-
tracted with ether, the ether solution was dried and concentrated,
and the residue was distilled to give the product.
N-(3-Chloropropyl)~-N-methylformamide.—The preparation
of this derivative was necessary for the synthesis of 5,11-dihvdro-

Found: Br—,

(8) R. M. Jacob and J. (5. Rubert, U. 8. Patent 2,837,318 (June 3, 1958)"
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5-(3-niethylaminopropyl)dibenz|b,e] [1,4]oxazepine.
tion was carried out as described directly above.

To a suspension of 23.4 g. (0.6 mole) of sodamide in 400 ml.
of dry toluene, kept at 0-5°, was added during 1 hr., a solution of
31.9 g. (0.6 mole) of N~methylformamide in 100 ml. of dry toluene.
The reaction mixture was stirred for 2 hr. at room temperature,
04.6 g. (0.6 mole) of trimethylene chlorobromide was added over
a period of 1 hr., the mixture was heated under reflux for 4 hr.,
filtered, and concentrated to dryness, and the residue was dis-
tilled to give 12.2 g. (1547%) of product, b.p. 148-150° (30 mm.),
n¥p 1.4722.

Anal.  Caled. for C:H(CINO: C, 44.28; H, 7.43; N, 10.33.
Found: C, 43.92; H, 7.67; N, 10.75.

The preparation of typical hydrochloride, maleate, and phos-
phate salts are given in the following three examples.

5-(3-Dimethylamino~2-methylpropyl)~5,11-dihydrodibenz-
[b,e][1,4]0xazepine Hydrochloride.—To 9.1 g. (0.033 mole) of
the base in 100 nil. of anhydrous ether was added, dropwise, with
eooling, 14.0 ml. (0.035 niole) of 2.5 N ethereal hydrogen chloride.
The solid which formed was recrystallized first from a mixture of
acetone—ether and then from a mixture of acetonitrile and ether.
5-(2-Dimethylaminoethyl)-5,11-dihydrodibenz[b,e][1,4]0xaze-
pine Maleate.—To 6.6 g. (0.025 mole) of the base in 50 ml. of
anhydrous ether was added 3.21 g. (0.03 niole) of maleic acid in 10
ml. of acetone. The solid which formed was filtered, dried, and
recrystallized from acetone—ether.
5-(3~-Dimethylaminopropy!)-5,11 -dihydrodibenz[b,e] [1,4]0xaz-
epine Diphosphate.—To 0.5 g. of the base in 10 ml. of ether wag
added 0.2 g. of 859 phosphoric acid in 10 ml. of acetone. The
precipitated solid, m.p. 150-152°, was recrystallized fron: aceto-
nitrile; m.p. 151-153°.

Anal. Calcd. for ClgHQ.;NgO '2H3PO4Z
Found: N, 5.66; P, 13.05.

5-(3~Chloropropionyl)-5,11-dihydrodibenz[b,e] [1,4] oxazepine.
—A mixture of 9.0 g. (0.046 mole) of 5,11-dihydrodibenz[b,e] [1,4]-
oxazepine, 11.7 g. (0.092 mole) of g-chloropropionyl chloride, and
150 ml. of dry toluene was refluxed for 4 hr., treated with Darco,
filtered, and the filtrate concentrated to drvness to give 10.8 g. of
a residual gum. The gum crystallized on dryving in vacio and,
after recrystallization from hexane, melted at 98-99°,

Anal.  Caled. for CieH;sCINO: C, 66.78; H, 4.88.
C, 66.92; H, 4.75.

5-(3~Ethylaminopropionyl)-5,11~dihydrodibenz}b,e]11,4]oxaze-
pine Hydrochloride.—To 21.2 g. (0.078 mole) of crude 3-(3-
chloropropionyl)-5,11-dihydrodibenz[b,e] [1,4]oxazepine in 230
ml. of benzene was added 22.6 g. (0.5 mole) of ethylamine and the
mixture heated under reflux for 1 hr. The reaction mixture was
cooled, a second 22.6-g. portion of ethylamine added, the mixture
again heated under reflux for 1 hr., and concentrated. The resi-
due was partitioned between 109 phosphoric acid and ether.
The acid solution was made alkaline with potassium carbonate
and the liberated base collected in ether. The ether solution was
dried and concentrated to give 19.1 g. (837 ) of base as a viscous
product. To 19.1 g. (0.064 mole) of the base in 250 ml. of an-
hydrous ether, was added, dropwise, with cooling, 32.5 ml. (0.065
mole) of 2 N ethereal hydrogen chloride. The gumniy product
which separated was triturated with boiling acetone and recrys-
tallized from a mixture of acetonitrile-ether to give the product.
5,11-Dihydro-5-(3-methylaminopropionyl)dibenz[b,e] [1,4]-
oxazepine Hydrogen Oxalate.—To 12.2 g. (0.043 mole) of the
base in 125 ml. of anhydrous ether was added 3.9 g. (0.043 mole)
of oxalic acid in 20 wl. of hot acetone. The semisolid material
which separated was triturated with hot acetone and recrystal-
lized front acetonitrile to give 5.0 g. (317) of product, m.p.
174-176° dec.

5,11-Dihydrodibenz[b,e] [1,4] oxazepine~5~carbony! Chloride.—
To 19.7 g. (0.1 mole) of 3,11-dihydrodibenz[b,e][1,4]oxazepine,
7.9 g. (0.1 mole) of pyridine, and 50 ml. of dry tetrahyvdrofuran
was added with stirring and cooling, dropwise, 142 ml. (0.2 mole)
of a 149 solution of phosgene in tetrahydrofuran. The mixture
was stirred at 0° for & hr., allowed to come to room temperature,
stirred at that temperature for an additional 16 hr., and concen-
trated to dryness in racuo. The residue was extracted with 400
ml. of chloroform, the chloroform extract washed with water,
and dried. This solution, containing 51 nig. of solid/ml., was
used in subsequent reactions, since all attempts to obtain crys-
talline carbonyl chloride derivative were unsuccessful.

N-(2-Dimethylaminoethy!)-5,11-dihydrodibenz[b,¢][1,4] oxaz~
epine~5~-carboxamide.—A mixture of 3.93 g. (0.04 mole) of N,N-
dimethylamincethylenediamine and 103 ml. of the above chloro-

The alkyla-

N, 5.83: P, 12.89.

Found:
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forur extract was heated under reflux for 3 hr.  The mixture was
concentrated to dryness, purtitioned between cther and 10
pliosphorie acid, the phosphoric actd solution was neutralized
atd extracted witlht ether, and the ether extrach was dried and enn-
centrated to give 1.4 g. of product.

2-Dimethylaminoethyl 5,11-Dihydrodibenz!i,c({1,4]oxazepine-
5-carboxylate.—Tle procedure described directly above was use:l
in this preparation. From 7.5 g. €0.085 mole) of 2-dimethvl-
aminoethanol and 219 ml. of the chloroform solution was ob-
tuited 4.1 g. of esjer, m.p. 54-06°.  The product was purified by
renting a hexane solution with Dareo, filtering, nnd concentrating
the filtrate to a small volume.

2~(2~Piperidinoethoxy )ethy! 5,11-Dihydrodibenz[b,¢|[1,4]oxaze~
pine-5-carboxylate.—I'or this preparation the crude 3-carbonyl
chloride wus extracted into toluene vather than into chloroform
ng i the previous example.  To 100 g (011 mole) of 2-¢2-

Vol 7

piperidinoethoxyiethanol in 125wl of dey tetrahydroiuran was
added 5.2 g (0.HD mole) of a 507 dispersion of sndium hydride
m mineral oil. When the vigorous reaction had subsided, »
tohtene sulition estimated o contain 159 g (0.08 mole) of rhe
earbonyl chloride was added dropwise; subsequently. the mixture
wus heated under reflux for 2.5 I, and worked up as above o
give 4.6 ¢ of oily huse. This was dissolved in 25 ml. of anhvdrons
ether and treated with small portions of u saturated solurion of
oxalic aetd il acerone until the mixture hecanw acid 1o conge
red. The resulting gum was ervstallized by triturntinn in Lot
acetnne ad recrvstallized from absolule etlumol 1o give 4.5 ¢ ol
of produet,
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Synthesis and Biological Evaluation of Substituted
s=Dimethylaminoethyl «-Phenyl-cis- and -trans-cinnamates!':
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The synthesis and biological evaluation of vartos nitvo- and methoxy-substituted g-dimethylantinoethyl -
phenyl-cis- and -trans-cinnumates are deseribed.  The ¢ix acids atford trans esters owing to rearrangement during
the preparation. This was partially controlled by preparing the acid chlorides at lower temperatures. The
compounds were screened for their acute toxicity, antichiolinergie, and antihistaminic activities,  All of the com-
pounds showed anticholinergic and antihistaminic etfects.  T'lie unsubstituted trans isomer had the highest anti-
cholinergie activity; it appears to be of a competitive antagonist type. When the cardiovascular effects of
some of these compounds were investigated, a fall in blood pressure was observed, which is tentatively attributed
to a central rather than an adrenolytic action. The trans isomers, in general, show more local anesthetic activity

than the corresponding cis isomers.

A wide variety of pharmacological properties, such as
parasympatholytic, local anesthetic, antihistaminie,
and tranquilizing, are shared to various degrees hy
compounds having the gencral structnre RCOOCH,-
CH,NR,'. Biological evaluations of structural analogs
provide somne information sabaut the moieties required
for potent and specific actions.

A series of 3-dimethylaminoethy! a-phenyleinnamates
containing snbstituents i both rings were evaluated.
Of the two geowetric isomers, the ¢zs isomer has two
[rans-related phenyl groups in conjugation, whereas the
{rans isomer contains the cis-stilbene moiety. The
a-snbstituent, cither carboxyl or phenyl, whieh is s
to the S-phenyl group, has been shown? to oceupy a
perpendicular conformation with respect to the re-
maining planar frans-stilbene or (rans-cinnamic acid
moieties, respectively.  This helps to fix the position of
the side chain.

p-Nitro or methoxy groups were selected as substi-
tuents in the e-phenyl and or the g-phenyl rings as
representative  electron-acceptor and electrou-douor
groups, respectively.  These gronps alter the electron
density at the carbouyl group and the ether oxygen.

Llectron density often plays an important role in

(1) (a) This work wbich wus presented, in part, at the 147ty National
Meeting of tlhie Aierican Chessical Sopiety, Philadelphia, Pa., April 6, 1964,
was sapported (i1 part) by a geueral researcly support graut, I'R 05160, fromne
the Division pf Researely Fapilities and Resnurres, National Institntes nf
Hpealtly, 'ablie Healtly Servipe. (L) A portion of the PLLD. Thesis of V. 10 5.
G3 Ty whng sonuiries shonld Ue directerl.

(2) 1. 15 Zinpwerman and Lo Abrandgian, J. d;e Cheq, Soc., 81, 2056
(1,

biological activity by altering the binding of the dmg
to the receptor site.? Galinsky and co-workers? re-
ported electronie effeets of para substituents on the local
anesthetie activity in g-diethylaminoethyl benzoates,
cinnamates, and g-phenylpropionates. Hey? cni-
phasized the unportance of electron density around the
cthier oxygen for cholinergic activity., Mercier and
co-workers® investigated g-diethylaminoethyl esters of
a-phenyleinnanie acid, a-phenyl-p-methoxyeinnanmic
acid, «,3-diphenylpropionie acid, and «-phenyl-g-(p-
methoxyphenyl)propionic acid and showed that these
compounds are powerful antispasniodies when tested in
the 1solated vat or rabbit intestine i the presence of
acetylcholine (ACh) or barium chloride. The un-
saturated esters have ncarly the same potency us
papaverine hydrochloride in antagonizing the spas-
modie action of ACh and barin chloride.  With varions
clectron-donating and -accepting substituents, and with
different geometric isomers, there exists a possibility of
having varying affinities toward ‘‘receptors” for dif-
ferent types of biological action, and thereby achieving a
separation of these activities.

The electron density of the carbonyl carbon can be
determined by measuving the carbonyl stretehing fre-
quency i the infrared or by determiination of the
ionization constants of the corresponding a-phenyl-

0 P Ley, Brit, o Phnrmarcl,, T, 117 (1952).

1) AN Giddinsky, J. 1L Gearien, AL L Perkins, and S0 V. Sasivw, . U,
Chem, 8, 320 (1064,

133 1. Mereier, J. Mpreier, sl AL R, sestier, Compt, Jfoad. Sge. Biot,, 144,
351, 1185 {10505,


Phiirinaeeiilia.il

