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during the first 10-15 min. The mixture was filtered, concen-
trated to dryness, taken up in ether, and the ether solution dried
with anhydrous magnesium sulfate. Introduction of dry hy-
drogen chloride precipitated the dihydrochloride (2.26 g.) which
melted at 205-206° dec. after one recrystallization from 40 ml. of
1 1:1 methanol-isopropyl alcohol mixture.

In similar fashion were prepared the dihydrochlorides of the
diethyliminoetbyl XIIIb and of the diethylaminopropyl XIIIe
anulogs.

5-(3-Dimethylaminopropy!)-5,10-dihydro-11H-dibenzo-
[b,¢][1,4]diazepin-11-one (IIla, n = 3, R¥ = R* = CH;).—
A solation of 3.07 g. of methyl N-(3-dimethylaminopropyl)-
N-(o-aminophenyl)anthranilate dihydrochloride (XIIIa) was
converted to the free base by treatment with aqueous KOH,
followed by extraction with ether. The sirup, obtained upon
removal of ether, was mixed with a small amount of powdered
soft glass and heated from 120 to 155° over a period of 90 min.
The mixture was partially dissolved in ether, filtered, and the
cther solution concentrated to a small volumme. Upon the addi-
tion of Skellysolve B, crystallization occurred: 360 mg., m.p.
144-145°. Trituration with ether raised the melting point to
147.5-140°.

A greatly increased yield (839.) was obtained by heating the
base at 100° in methanol solution in an autoclave for 12 hr. to
effect the ring closure. Concentration of the methanol solution
followed by crystallization gave material melting at 149-150°.

Stmilarly the diethylaminoethyl ITIh and the diethylaminopro-
pyl ITIe analogs were prepared.

5-(3-Dimethylaminopropyl)-5,10-dihydro-11H-dibenzo-
1b,e] [1,4]diazepin-11-one N-Oxide (XV).—To a solution, cooled
in ice, of 2.07 g. of 5-(3-dimethylaminopropyl)-5,10-dihydro-11H-
dibenzo[b,e] [1,4]diazepine-11-one (111a) in 13 ml. of 95¢7 ethanol
was ndded 1.5 ml. of 309 hydrogen peroxide. The solution was
kept at room temperiture for 2.5 days and any excess hydrogen
peroxide decomposed ut this time by stirring the solution with
135 mg. of 59 palladium-on-charcoal (washed with water) for
1 hr. at room temperature and 15 min. on the steam bath. The
mixture was filtered and water (ca. 20 ml.) was added. The
aleohiol wias removed under reduced pressure und the aqueous
layer was concentrated to a sirup which was crystallized from
acetone, 0.77 g., m.p. 174.5-175°.  Recrystallization was effected
by dissolving thie crystals in methanol, removing the methanol
to yield a sirup which wus then crystallized from acetone, m.p.
184.5-185.5°.

The N-oxide XVTI of 5-(diethylaminoethyl)-5,10-diliydro-11H-
dibenzolb,e}]1,4]dinzepin-11-one was similarly prepared; m.p.
165° dec.

5-(3-Dimethylaminopropyl)-10,11-dihydro-5H-dibenzo-
1b,e]{1,4]diazepine (VIa, n = 3, R® = R{ = CH;).—A solution of
148 g of £-(3-dimethylaminopropyl)-11H-dibenzo[b,e] [1,4]-
dinzepin-11-one (II1a) and 290 mg. of lithium aluminum hydride
in 150 ml of uanhydrous ether and 25 ml. of tetrahydrofuran
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(freshly distilled from LiAlH,) was refluxed for 30 hr. To the
cooled solution was added 4 ml. of 109, sodium hydroxide and
the ether was decanted. The salts were washed twice with fresh
ether and the combined ether solutions concentrated to give a
sirup which crystallized. Crystallization from ether gave 800 mg.
(3 crops), m.p. 95-96.5°. Recrystallization from acetone gave
660 mg., m.p. 100.5-102°.

In similar fashion the 2-diethylaminoethyl VIb and the 3-di-
ethylaminopropyl VIe analogs were prepared. Compound VIb
did not crystallize and was converted to its dihydrochloride in
the usual way.

5-(2-Diethylaminoethyl)-5,10-dihydro-11H-dibenzo-
[be][1,4]diazepin-11-one 10-Methyl Methiodide (IVa).—To
3.09 g. (10 mmoles) of 5-(2-diethylaminoethyl)-11H-dibenzo-
[b,e] [1,4]diazepin-11-one (I1Ib) in 45 ml. of dry toluene was added
490 mg. of 52% sodium hydride dispersion in mineral oil (10.5
mmoles of NaH). The mixture was refluxed for 4 hr., cooled, and
4.75 g. (34 mmoles) of methyl todide in 15 ml. of dry toluene was
added. The mixture was refluxed for 14 hr., cooled, and 65 ml.
of water was added. The mixture was shaken and the layers
separated. The aqueous layer was re-extracted with toluene
and freeze-dried to yield 4.5 g. of product. Crystallization from
70 ml of hot isopropyl alcohol gave 3.05 g., m.p. 221.5-224°,
Recrystallization from isopropyl aleohol gave an analytical
sample, m.p. 219.5-221°.
5-(2-Diethylaminoethyl)-10-(3-dimethylaminopropyl)-
5,10-dihydro-11H-dibenzo[b,¢][1,4] diazepin-11-one Dihydro-
chloride {IVb, 1"\‘,1 = _CH2CH2N(CQH5>2, 1"\',‘2 = _CH‘JCH2CH2N'
(CH;)].—To 9.27 g. (30 mmoles) of 5-(2-diethylaminoethyl)-
5,10-dihydro-11H-dibenzo[b,e] |1,4]diazepin-11-one (IIIb) in K0
ml. of toluene, dried by distillation, was added 1.48 g. of
52¢7 sodium hydride dispersion in mineral oil (32 mmoles of
NaH). The mixture was refluxed for 4 hr., cooled, and 4.02 g.
(33 mmoles) of dimethylaminopropyl chloride in 12 ml. of dry
toluene was added, followed by 10 ml. of distilled dimethylform-
amide. The mixture was refluxed for 6 hr., cooled to rooni
temperature, diluted with 150 ml. water, and extracted with
ether. The ether layer was washed with water, dried with
anhydrous sodium sulfate, filtered, and concentrated to yield
11.5 g. of sirup. The sirup was taken up in anhydrous ether,
dried thoroughly with magnesium sulfate, filtered in a dry room,
and dry hydrogen chloride was introduced to yvield a white fluffy
powder, m.p. 109-111.5°. The material was very hygroscopic
and a satisfactory analysis could not be obtained. The infrared
spectrum, however, supports the proposed structure.

Acknowledgment.—The authors wish to express their
appreciation to Mr. Alfred Koning for technical as-
sistance and to Dr. Robert Rinehart and Dr. George
Slomp and their associates for physical and analytical
data.
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1-Aminoalkyl-1,3-dihydro-3,5,7-trimethyl-2H-azepin-2-ones'®
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Tlie synthesis and pseudochiolinesterase inhibitory activity of several l-aminoualkyldihydroazepinones and

certain related methiodides are desecribed.

It has recently been discovered that the action of
ethereal chloramine on hot solutions of sodium 2,6-
dialkylpheuoxides i excess 2,6-dialkylphenols results in
facile ring enlargeiment of the phenoxide moieties to give
1,3-dihydro-2H-azepine-2-ones (I, R = lower alkyl;

(1) (a) Paper III: L. A. Paquette, J. Org. Chem.. in press; (b) author

to wlham correspondence should be sent: Department of Chemnistry, The
Ohio State University, Colninbns 10, Ohio.

R! = Horloweralkyl) in good yield.? The ready avail-
ability of the dihydroazepinones in one step from com-
mercially available phenols prompted examination of
some potential applicatious of this unusual ring system
to medicinal chemistry. During a program aimed at
the exploitation of the chemistry of these novel and

(2) (a) L. A. Paquette, .J. Am. Chem. Soc.. 84, 4987 (1962): (h) ibid., 85,
3288 (1Y63).
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interesting, unsaturated, seven-membered heterocycles,
we were led to prepare several aminoalkyl derivatives
of Iin an effort to obtain useful physiological activity.

In an earlier paper in this series,?® it was reported
that treatment of the dihydroazepinone system I with
sodium hydride in anhydrous dimethylformamide®
produced an anion which, when alkylated with methyl
iodide, afforded the corresponding N-methyl derivative.
Utilization of this procedure with chloroalkyl amines
has now been evaluated and found to produce l1-amino-
alkyldihydroazepinones (see Table I) in good yield.

Several of these bases were converted with methyl
iodide in absolute ethanol to their corresponding methio-
dides.

An alternate route to the title compounds was sought,
with the purpose of obtaining an intermediate suitable
for conversion in very few steps to a variety of 1-amino-
alkyldihydroazepinones. Reaction of the sodium salt
of I (R = R' = CHs) in dimethylformamide with 2-
chloroethylacetate gavetheexpected 1-(2-acetoxyethyl)-
1,3-dihydro-3,5,7 - trimethyl-2H -azepin-2-one (Ila).4

CH3

CH, CH,
NH — NCH,CH,0R
ch, © cn, °
Iia, R=COCH,
b, R=H
c stor@cm
CH3

CH{/:X
— | CH,CH,N 0O
AN

CH,

The related aleohol IIh, conveniently obtained by basic
saponification of Ila, was converted to its nonerystal-
line tosylate IIc in the usual manner. Solvolysis of
the crude tosylate in excess morpholine gave the same
N-morpholinoethyl derivative (as its hydrochloride)
that was produced by direct alkylation. The over-all
yield of this sequence was only 20.3%, thus discouraging
its further use as a method of choice for our intended
purpose.

Pharmacology.—With the exception of compound IV,
the l-aminoalkyl-1,3-dihydro-3,5,7-trimethyl-2H-aze-
pin-2-ones were found to be relatively potent inhibitors
of pseudocholinesterase activity (Table II).> The

(3) It is hinportant to note that we have been unable to produce this
anion with such reagents as sodiuin ethoxide in ethanol or sodium amide in
liquid ammonia.

(4) A shnilar study was ade on the use of 2-hraviicethyl acetate as the
source of the acetoxyetliyl geonp.  In oll runs, 2 near qnantitative yield of
sodiun broniide was obtainedl, accompanied by excellent recovery quantities
of the dihydroazepinone. The reaction, which was rapid. probably pro-
ceeded by an E2 elimination of hydrogen broimide to afford vinyl acetate
(which we did not atteinpt to isolate).
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inhibitory action of these compounds on this enzyme
system is apparently of little specificity in this case, for
no differentiation can be seen between compounds
possessing gross stimulant effects and those showing
depressant activity at nonlethal doses. Further, at
nonlethal doses, mice did not exhibit signs of marked
parasympathetic stimulation (salivation, lacrimation,
urination, or defecation). It is worthy of note, how-
ever, that the majority of the substances described
herein are quite toxic, showing approximate LDs,
values of 56 mg./kg. i.p. or less.

Experimental®

General Procedure for Alkylation.—To a stirred solution of
15.1 g. (0.10 mole) of 1,3-dihydro-3,5,7-trimethyl-2H-a7epin-2-
one (I, R = R! = CH;)? in 100 ml. of dry dimethylformamide
was added in several portions 4.65 g. (0.10 mole) of 51.5%; sodium
hydride-oil dispersion. The solution was heated at 60° for
45-60 min. when evolution of hydrogen had ceased and was then
cooled to 5-10° with an ice bath. N-(g-Chloroethyl)-morpholine
136.0 g. (0.12 mole) of a 509, by weight toluene solution] was
added below 20°. When the addition was completed, the mix-
ture was stirred at room temperature for 2.5-16 hr. The di-
methylformamide was removed under reduced pressure, ether
was added, and the precipitated sodium chloride was separated
by filtration and washed well with additional ether. The com-
bined ethereal filtrates were evaporated and the residual oil wus
distilled.

In the case of the 1-aminoalkyldihvdroazepinones, the distilled
liquid was then generally converted directly to its hydrochloride
salt by treatment of an ethereal solution of the amine with eth-
ereal hydrogen chloride.

The yields in Table I are based on the quantity of distilled
base. The hydrochlorides were recrystallized from ethanol-
ether to obtain pure samples.

General Procedure for Quaternary Salt Formation.—To a
solution of 0.10 mole of the 1-aminoalkyldihydroazepinone in 65
ml. of absolute ethanol was added a 3-4 molar excess of methy! io-
dide. The resulting solution was refluxed for 3.5-4.5 hr.  After
cooling, the solvent was evaporated and the residue wus recrystal-
lized froin ethanol-ether. Yields in Table II were based on the
weight of product at this stage. Further recrystallizations of the
methiodides from ethanol-ether gave the analytical samples,

1-(2-Acetoxyethyl)-1,3-dihydro-3,5,7-trimethyl-2H-
azepin-2-one (Ila).—To a solution of 30.2 g. (0.20 mole) of I
(R = R! = CHj,) in 150 ml. of anhydrous dimethylformamide was
added in portions 9.4 g. (0.20 mole) of 51.5%, sodium hydride-
oil dispersion. The solution was stirred at 60° for 0.5 hr., enoled
to —5°, and treated dropwise with 30.6 g. (0.25 mole) of chloro-
ethyl acetate below 0°. The reaction mixture was allowed to
warm to room temperature and kept there overnight. Ether
(200 ml.) was added, and the precipitated inorganiesolids were sep-
arated by filtration and washed well with ether. The combined
filtrates were evaporated under reduced pressure and the residue
was carefully distilled to give 11.2 g. of recovered I |erystalline
distillate, b.p. 105-112° (0.25 mm.), m.p. 132-133°] and 18.1 g.
(60.6%, based on recovered I) of the acetate Ila, b.p. 116-120°
(0.25 mm.). n%p 1.5018. Redistillation of this material for
analysis gave a colorless liquid, b.p. 133-134° (0.4 mm.), n*p
1.4998; ynest 1745 (ester carbonyl) and 1675 ¢m.~! (amide car-
bonyl); AZ9H 251 mu (4900).

Anal. Caled. for CsHuNO,: C, 65.80, H, 8.07;
Found: C, 65.89; H, 8.03; N, 5.99.

1-(2-Hydroxyethyl)-1,3-dihydro-3,5,7-trimethyl-2H-azepin-2-
one (IIh),—To a solution of 11.9 g. (0.05 mole) of the

N, 5.00.

(5) Pseudocholinesterase activity was determined manometrically utilizing
various inhibitor concentrations. The enzyme source was human serum
and acetyleholine (101 3f) was tle substrate. |I|:0 values were estimated
grapbieally. Conpounds listed as inactive did not inhibit at least JOY at
1073 M,

(8) Melting points and boiling points are corrected. The autliors are in-
debted to the Physical and Analytical Cheinistry Departinent of The Up-
john Co. under the direction of Dr. Dynald R. Myers for the microanslyses
and spectral data.
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B.p. of base,
°C. (mn.)

121-127 (0.3)
123 (0.3)

126-138 (0.13)

150-158 (0. 15)

136-147(0.2)

120-150 (0.3)

146-151 (0.15)

136-164 (0.20)

Yield,
e

21.2
86.5

758.2

092.2

91.7

63.3

585.9

75.0

11.0
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M.p. of
IIC] salt,
°C.

169-169 .5
159-160
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222-224
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Carbon,
Caled.

61.63

62.80

63.25

59.88

74.43

64.30

65.26

65.26

47.29)

%

Found

61.91
63.05

63.43

59.62

74.07

64.13

64.89

05.04

46.94

49.45

52.83

Hydrogen. %

Cated. 1*ound
9.24 9.34
9.49 9.44
8.85 8.81
8.38 826

10.41 10.37
9.11 0.04
9.34 8.03
9.34 9.53
6.70 6.26
6.97 7.65
7.70 7.93

Nitrogen, %)
Found

Caled.

10.
9.

9.

9.

27
i

84

31

.65

.96

.96

.90

18

.48

10.
b

9

9.

20

76

.08

.99

.65

.95

.89

50

C0RT ‘IOQUIBAON

"SANONIJAZYOHAGAHI(]

Al

GLL



Tanne L

Npqares e

Ll
L K s [ RTINS T €1 e
Contpaannt i agse” extocse [, MIGEITIES

| Al JoX [eparessanl
I Al N X

11 Al I X1

[y il Depressant
\ 1O 2oX oI stunalant
Vi T Do ML Stimalant
VI BN d4X o

V1l Al NI

I[N Al 3 X

N 12 2L Stinaliant
N 2 5oX

2 Taxtetty wa deterndued toogeonps af 4 oalbinee oriee per diose
nlilizing doses derreusing o 0.5 log intervals fron 1000 1. /g,
fintraperitorenl ronte s The LD was estimated by the metlind
al Spearme and Korber and (he U157, eonfidenee intervids are
approxtoudely =003 log anits. Clhservations ol the celfeets of
these eompottnds ane hehavior were carrted aat sinnlinneonsly
witl the determination of toxicity. " AlL rooapaninds eased
convilsions b leihaldises: the alservarions to this eodanm apply
Lo efTrets seen ot noalethinl doses.

acetate Thoin 75 ml ol etleaiol was added a solution of 2,4 g
1006 kel godbuo bydreaxide tn 153 ml of woter. The solntiom
was stirred under retbix for 2 hiecond ot roan tempericoee aver-
night. The solvent was reinaved nuder redieed presgire and thie
residhie was tukennp i metbhylene eblovide sud o soall anoant of

77l JoNhaeen, T Wiansran, Is, Dnssox, Az BoSeypeecn

wirler.
was dried, filtered, and eviapeoasited.
five NNy,

Ly Lives
listilled o
| e

v =apde od Lignid, Doe 1540700005 e s 0

Tlhe watee Liver was <epeoneced a1l o

Tlie vesichie

ol cedorless viseaas cil Lo

| Y RTITITIER .
wos snbocdtted Soe amlvsis e 512000kl strerebinge el i
e S ommde veleaivl
CLoods Caled oo N DL O
Fommds ConT s Hosaso0 N6
Alternate Preparation of 1-2-Morpholinocthy[:-1,3-dihydro-
3,5,7-trimethyl-2H-azepin-2-one¢ Hydrochloride v lle. A
eecald sebitioneod £9 @ 00025 nde s oF THcin 33 0l o pyriclinge
was trenterl with 585 ¢ 12N Gole b petolaenesnliony L ebloride
te =eversdl oot~ The resalting <olinlivaa was
lor 2 davs, Lee water $ADO il
al 57 Loe 2 hee thie dqaeaars salintien waes exteneted withe ether.

GTGL L N TS N T

SDewed i 5

wors selided ol e standing
The cvanbiamed ethier Lovers were washedtsoith cold A Lecdvoehiloen
actl, drieds filtered, wnd evigqeasited, The vesiobed ot whiels
ik ner ervstzdlizes wos osed i hean Tarther pustfivativan,

Tlhie ernile tosylivee Teca s was dissolved S TO el o8 e s
P el thee sedimivanr was adloavied oe strond overmglie s1oroeay:

acl=eprcteds ether was adibed o dhee
Tl filteate wus

temperatnre, Cyysln
precipitided sodid s separatid T filbraion.

evigprrielid nndee vedueed pressave s the residiml il wis eons
verted teotrs Iivedracehloriche 10534 s

2257 decs The ndeired spevtrann ook Hhis necierad was denniend

C2LST over-slle e 20

with ther on the sanple peepareesdh by the alrerna e roene A
anxtire telting point <leoaved recdepoession

Acknowledgment. - Tl aurliors wre indebted to 1l
o Wepshing, W Veldkamp, and D1 Brown of o
Pharicacology Beparninent Toy the LDw values il

cnzyine inhibitary darn,

Synthesis of Unsymmetrical Diphenylalkenes'

Juax-lIrancors Migren,® Haxs Wannstav, WKNUT Onssox, ann Brnrin SUNDRECK

Disthele of /)/uu‘u;u(‘u[i;{/‘(/? ['/)p-s‘!l[u {0 cersihy, (‘/)p.x'ﬁ(//(‘ vad Keseorch Labocolorse, VL Forroscor. Hobio, St

Foeriged ./Uuuu)'// Jie, JSitLg

Bis-t p-miethoxyphenyledkenes lave heens prepared by aetion o the CGrgnzed resgent Dran p=liecmpeanizsole e

the esters of enrboxylie sreids,

phenyl-evelaalkylidene metliaes lieve also heen prepared.
tricthiylencglyeol was in several cases vecompanied by the Fornmtion ol the rthane derivitives,

absorption data are disenssed.

The present tendency e steroid horimone rescareln ix
to look Tor substances with a more specifie action on
different tissues or orgaus.® Surprisingly  little has
been done 1 this respect with svuthetic estrogens
belonging to the stilbestrol-hexestrol series. This is
probably dne to the fact that interest in these sub-
stances was partienlarly logh at a time when it was
neeessary to discover mexpensive and potent estrogenice
stibstances.

Auinvestigation ol the specifie action ol hexestro!
and stilbestrol analogs on different biological receptors
was therefore decided on i ot Tnstitutions,  Several
rexntlts have already been presented.*™  This report
concerns the syuthesiz of diplhienols, their ethers, and
exters belonging to the elass of wusgm-diphenylethylenc,
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Some snbstunces rom this =eries have alveady been
found to possess the ability to interfere with the vagingd
estrus reaction induced by estradiol beuzoute™ Their
relations to dicthylstilbestrol and trinnisylethvlene,
terms ol sparial structnre, have also been discussed.”

All cightecn compounds were synthesized by the same
nmecthod, by yeaction ol p-methoxyphienylnpgnesin bro-
uide with exters. The methy T or ethvl esters, which e
all known cotponnds, were prepaved front the vorme-
spouding acids by wuy ol the acid eidarides. The
following were 1ot conunercinlly available:  20-di
methyibutanoic acid, ™ 2-cthylpentanoic acid. ™ 2-imethyl-
4-pentenoic aeid.t 2-methylbexanoic acid. 2-hutyl-
Liexanoie  peid 't eveloheptanecarboxylic peid ™ and
evelooctancearhoxylic aeid. ' O these, the twa eyelie
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