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The synthesis of dibenzo[b,e}[1,4]diazepines substituted in the 5- and 10-positions with dialkylaminoalkyl
groups and their activity as pseudocholinesterase inhibitors are reported.

In 1924 Clemo, Perkin, and Robinson! reported the
synthesis of 11H-dibenzo[b,e][1,4]diazepin-11-one (I)
by the pyrolysis of N-(o-aminophenyl)anthranilic acid.
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Several years later McCombie and co-workers? inde-
pendently reported an unsuccessful attempt to prepare
the same compound by the identical procedure. Since
that time no report has appeared in the literature on the
synthesis of this ring structure or any of its derivatives.

We became interested in preparing derivatives of the
above structure in which the 5 and/or 10 positions are
substituted with dialkylaminoalkyl groups II, III, IV.
These could then be reduced with lithium aluminum
hydride to the 10,11-dihydrodiazepines represented by
the structures V, VI, and VII in which one or both of
the nitrogen atoms is alkylated with a dialkylamino-
alkyl group.
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Four of these types of compounds IIT, IV, VI, VII
bear a structural resemblance to phenothiazine type

(1) G. R. Clemo, W. H. Perkin, Jr., and R. Robinson, J. Chem. Soc., 125,
1770 (1924).

(2) I. MecCombhie, II.
(1928).

A. Scarborough, and W. A. Waters, ibid., 353

compounds VIII, which possess tranquilizing activity,
and to imipramine (IX),?® which is useful as a psychic
energizer in depressive states.
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The synthesis of compounds of type I, IT, and V was
effected by the scheme outlined in Chart I.
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The alkylation of anthranilic acid with 2-bromonitro-
benzene is a modification of the procedure of Goldberg.*
The original synthesis of I by Clemo, et al.,! involved
reduction of the N-(o-nitrophenyl)anthranilic acid with
ferrous sulfate, followed by ring closure of the resulting
N-(o-aminophenyl)anthranilic acid with heating. In
an improved synthesis we first converted the N-(o-
nitrophenyl)anthranilic acid to the methyl ester X.
Catalytic reduction in the presence of Raney nickel
gives the corresponding amino compound XI which is
converted to the diazepinone I in good yield on heating
at 180-200°. Alkylation of 5,10-dihydro-11H-diben-
zo[b,el[1,4]diazepin-11-one (I) with sodamide and
dialkylaminoalkyl chloride in dioxane substitutes only
at the 10-position, as shown by n.m.r. studies, to yield

(3) W. Schindler and H. Hafliger, Helv. Chim. Acta, 87, 472 (1954).
(4) J. Goldberg, Ber., 39, 1691 (19086).
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[T, Adkylating agents wsed were dimethyl- and di-
cthylaminopropy! ehloride, and diethvlaminoethy! ehlo-

ride,  Alkylation with methyl dodide vunder shnila
conditions produces the 10-methyl (i(‘]‘i\':lti\'(‘. Le-
duction of the parent ring compound and ol the 10-

diethylaminocthyl- and  10-dime tll\lmnn()pl()p\l de-
rivatives with lithiten alwmnnuna hydeide gives the
corresponding reduced ring struetures NIV, VL

The svnthesis of the dibenzodiazepines alkylated at
the H-poxition was first attempted by alkylation of the
parent dibenzodiazepine,  Hauser, o4 ol 0 Tave shown
that g-diketones ean bhe alkviated at the less reactive
position by first forming the dipotassio salt= and then
treating them with the alkyl balide.  An attempt to
apply this chemiztey to the syuthesis of S-=ubstituted
devivatives was unsueeessful. Reaetion of 1T with 2
moles of potassinm :Lmide‘ i Hguid ammonia Tollowed
by treatment with 3-dimethyla vnmpmp\l chloride
gave 1 H00, return of <tarting material plus unidentified
otlx. The high returm of starting 1:1;1tm’inl 1= probably
due 1o the tn=olubility of the dipotassio salt i Tiquid
ammonia. Further nvestigantion of this reaction was
discontinued when 1t was fomnd that the 2-nitroan-
thranilic aeid ester Noean he alkvlated i execllent
vields with dialkvlaminoalks! ehlorides to produce the

N-alkvlated produet X1
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Catalytic reduction of these compounds produces the
amino analogs XIIT which e then l)(‘ (\(11/0(1 to the
desired - ‘111\\'141(*(1 5. 10-dihvdro-11 Laelll 4]
diazepine-1T-ones HI by pyroivsis or. more smoothly,
by heating in methanol in an auteelave at 1009 Com-
pounds prepare s 1 thix series were those containing the
dimethyl- and (11(th;’lzm:i!mpmpyl. and the diethyl-
aminoethvl side chaivs. Reduetion with lithium alu-
minum hyvdride m'()du“ w the corresponding S-alkylated

10,11-dihydro->IT-dibes o1 A diagepines VI The
N-oxide derivatives of lh( S-alkviated 5,10 dihydro-
11 H-=dibenzo |h.c] 1 4 ]diszepin-11-01es XV, XVI (Table
[) were prepared by reaction with hydrogen p(’roxido
The oxide 1s most h colv on the \1(1(\ chain nitrogen sinee
the nunsubstituted diazepinone (,l(w,\ not form a salt.

Two (~<>1m)<)unu~ were pre p(xr(*(l which the 11H-
dibenzolh o1 4 kiazepin-1TT-one s ajky atod at both
the 5= and 16-positions. Mkylation of 5- dlo’r 1wl
aminocthyt-5.10-dihvdreo-1TH-dibeazo [ bye | [1 4] diaze-
pin-1T-one (IT1 1 = 2-diethylamizoethyl) with methsl
iodide and with S-dimethylaminopropyl ehloride pro-
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cosd mhibition Clable T

Subzequent to this work, report= have appeared i
the patent hterature on the s\'l"ﬂw\‘i\ of sole eon-
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lieatioin,
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Experimental®

N-{o-Nitrophenyl:anthranilic Acid.’ Iu o 2-1 threesneched,
round-bottomed flask. provided with o mechanical <tivver,
reflux condenser, :m, i thermonmeter cap to 2007 were placed
600 g. 3.0 moles: of o-bromonitrobenzenc, 390 ¢ 122 tdes
of anthranilic actd, and 300 mb ol eyl ddeoholl 71 ITENEIERE
was hented inan oil bath wd the stirrer was started after mos
of the chemieals had dissolved 1502907 0 Then 3.0 @ ol coppe
powder and 390 a. 2.2 moles: of potussium carbonaie woer
added at onees A red reaction mixtire wis formed iy s 18
min. The reaction temperature rose from X7 to 12000 At the
sitne thue there was formed aosolid which hindered further =t
ring.  Phe reflux condenser was replaced by o downwards shine
ing condensger allowing the formed water and solvent to he cistithed
from the reaction wixture.  Meanwhile the temperatare of the
oil bath was nereased stedily and was finally kept ar 200 210
for 3 hre The oil bath was replaced by oosteanm bathe audd the
excess c-bromonitrehenzene wax removed by stenn distillation
After the distillation of o-bromozivrobenzene wus complote,
the solution was filtered wnd water was added, m
voluie of the red solution 510 The sobition was cooled 1o rors
temperature avernight and filtered. Tibite havedroeblori
Fobs way earefully added to the filtrate nntid it was just acid 1o
congo red. The oelires wu'»rod precipitate was removed by Hlrees
tion and wi l\]](il \\1 th 1599 il of weters The produet was dred
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B 200 -H N Hurther purifieation was needed tor the peve
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Methyl N-io-Nitroskenylanthranilate (X . -1« Loothree
necked, round-hottomed flask. provided with oo mechaniead stierer,
a refluy condenser, and aogus inlet tube, were phieed 34850 ¢

135 moles: of Notoenirrophenyloanthranilic aeld ond 10 1w
commereial absolute methanol The solid dissolved on heatine
on the stewn bath, Hedrozen chloride wus adlowed lrv;]»’n‘\
through the reflusing =olution for 7 e After 204 by i
precipitated. After eonling overndghit o voon rempe! :
the solid was isolited by filiracion throngh o sintered glass funnel
The solid in the funnel wis pr( sssed to remove nost of the
and then washed twice with 2
orange compound was dried Jn cacns over sodinm by
vield BET g0 onG0 0 e 1331070 Adter one resyastadiizn
tion from methanol the nterial melted at 156 15377

Methy! N-ro-Aminophenylanthranilate (X3 The niteo ester

solvent
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NG IR200.2 u ‘..] roles s was diszolved oS L o8 conmereind
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t]mmlwh]\ rwice with ) ul ot warm mv!ln.um. The s
solution was cozneentrated 1o 6900 b and 3000 b of ot
was added, The fask was placed inoan ice bath andd s
o4 b Afrer filtration and dreving 7 cieco at raom e npers
dogrey product 1226 o0 SO0 vieldr was obtained,
101 102°, This nuterial was pure enough for the resi ste,
Recrvstallization fron dibite etfnel eave w0
np. B2 1038
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Inhibition of
pseudocholinesterase
e
inhihi-
Caled. tion
Coni- AM.p., °C. Found at 103
pound A R! R? (uncor.) Formula C H N M [I]s0
1 0 1L H 254-255 CisHiN-0 74.27 L7900 13.33 67 1 X 104
74.25 4.1 13.71
ITa 0 131 (CH2)2N(C:Hs)2 132-133° CioH2:N30 73.75 7.49 13.38 94 4+ X 1077
73.78 7.62 13.61
I O I (CH)sN(CHs)2 119-121¢ CisHaN:0 73.14 7.17 1+4.23 8Y 3 X 106
73.18 7.25 14.17
1le (¢} 1 (CHa2)sN(C:Hz)2 77-78% CarHus N30 74.27 7.79 12.94 82 2 X 108
74.47 7.7+ 13.13
ITd (¢] 1 CH; 207-208° Ci1sHi2N:0 74.99 5.38 12.49 15
74.75 5.51 12.60
XIV I H H 196.5-201 dec.” CusHiNy 79.35 6.50 11.28 84 9 X 103
79.56 6.16 14.37
Va e I$1 (CH2):N(C:2H;)2-2HCI 199.5-200.5 deec. CisHnCl:Ns 61.95 7.37 11.41 93 2 X 10-¢
62.18 7.20 11.83
Vb 1 I (CH)3N(CHy)z 2HCL 176~177 dec. CisH::ClN3 61.01 7.11 11.86 87 1 X 10-¢
60.23 7.11 11.45
TIh (6] (CIH2)N(Callp): H 132-133.5° CyHuN0 73.75 7.49 13.58 90 4+ X 10-8
73.60 7.07 13.64
Illa (e] (CH3N(CHs)z2 H 149-150¢ CisHaiN:O 73.19 7.17 14.23 52
72.62 5. 44 11.80
Ille 0 (CHu)sN(Cashe H 117-119° C:oHa: N3O 74.27 779 12,499 67 4 X 104
74.02 7.63 13.49
VIb 11 (CIL:)2N(C2H5)2 - 2HC H 221.5-223¢ C1yH i ClNy 61.95 7.39 11.41 76 5 X 105
61.83 7.45 11.11
Via I (CIL)sN(CH.): H 100.5-102¢ CisHayNy 76.83 8.2¢ 11.93 77 3 X 104
76.78 7.90 15.03
Vle e (CH2)aN(C2Hs)2 H 81-83¢ CaHarNs 77.62 8.80 13.58 87 7 X 1073
77.47  8.39 3.38
XVI (6] (CH)2NO(CaHis)e H 165 dec.” C1sHusN:O2 70.13 7.12 12.91 44
69.66 7.16 12.77
XV (€] (CH2)sNO(CHy)e H 184.5-185. 53¢ CiHuN:O: 69,43 6.80 13.50 0
69.28 6.495 13.20
TvVa O (CHpN(Calls)e CHE CII; 219.5-221" CaHisN3IO 34.20 6.06 0,02 63 4 X 10~
54,30 6.07 8.88
IVh O (CHa)aN(CaHe)2 {CH:2)sN(CHs)2 108-111.5 86 1 X 10-¢

« Crystallized from methyl eyclohexane. ? From 2-propanol. ¢ From methanol. ¢ From acetone. ¢ All compounds prepared had

satisfactory infrared spectra.

7 Pseudocholinesterase activity was measured by the manometric technique using human serum as a

source of enzyme, a buffer consisting of 0.15 M NaCl, 0.04 A7 MgCl,, and 0.025 37 NaHCO;, and acetylcholine at a concentration of 1072

M as substrate.

5,10-Dihydro-11H-dibenzo[b,¢][1,4]diazepin-11-one
(IN.—Methyl N-(o-aminophenyl)anthranilate (XI) (1694 g.;
0.70 mole) was placed in a 500 ml., three-necked, round-bottomed
flask provided with a mechanical stirrer, a short distillation
condenser, and thermometer, The flask was heated in an oil
bath. When the inside temperature was 180-200°, bubbles
Legan to rise.  After the oil bath had reached a temperature of
240-2E0° it wos kept at this range for 1 hr. During this period,
26 ml. of liquid distilled and the dark reaction mixture became a
semisolid mass.  After cooling to room temperature, 100 ml. of
cthanol (959 ) was added and the lumps were crumbled with a
spatula.  The contents were transferred to a 1 1. erlenmeyer
flugk, ethanol (300 ml.) was added, and the mixture was heated
on the steam bath for 15 min. with occasional swirling. After
cooling to room temperature the solid was isolated by filtration.
The material was triturated several times with ether (in total 1
1) until no dark particles were present. The green-yellow prod-
uet, dried in vacuo at 100°, weighed 126 g. (8697 ), m.p. 253-254°.
Recrystallization of a small sample from pyridine gave a bright
vellow compound melting at 254-255°.
10-(2-Diethylaminoethyl)-5,10-dihydro-11H-dibenzo{b,e|-
[1,4]diazepine-11-one (Ila, » = 2, R® = R* = (LH;).—In a 1
L., three-necked, round-bottomed flask provided with a mechan-
ical stirrer, reflux condenser, and thermometer were placed 31.5 g.
(0.15 mole) of 5,10-dihydro-11H-dibenzo[b,¢][1,4]diazepin-11-

one (I) and 450 ml. of dioxane (distilled from LiAlH,). The
mixture was heated in an oil bath and after the compound had
dissolved, 6.0 g. (0.134 mole) of sodium amide was added in
small portions in the course of 1 hr. After the addition, the
flask was heated to reflux temperature for 3.5 hr. During this
period ammonia escaped and a white precipitate was formed.
Then 20.4 g. (0.15 mole) of freshly distilled 2-diethylaminoethyl
chloride was added dropwise at ca. 70° over a period of 30 min.
The flask was heated to reflux temperature for 4 hr. The hot
reaction mixture was filtered and the sodium chloride on the filter
washed with a small amount of dioxane. The dioxane was re-
moved ¢n vacuo and the residue was dissolved in ether. Dilute
hydrochloric acid was added carefully to the ether solution until
the aqueous layer was slightly acid. The aqueous laver was
separated, cooled, and transferred to another sepuratory funnel
which was partly filled with ether. A potassium hydroxide
solution was added until the aqueous layver remained basic.
The ether solution was dried over anhydrous magnesium sulfate,
filtered, and distilled. The residual oil was dissolved in ethyl
acetate, treated with charcoal, and filtered. After distilling the
solvent under reduced pressure an oil was obtained which soon
crystallized (41.2 g., 88%; vield). Two recrystallizations from
isopropyl alcohol gave 31.0 g. (677, vield) of a white product,

30

m.p. 132-133°.
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COOCH,
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Compound A Ite {funcor.? Fornde [ il N (B

N NO» H 136157 CoH NGO, H1.76 P4 10,249

61 90 [t 10, 1

NXIIh N}, (CH.)N(CoH). - HCL 172.5 174 CoHuCINGO), N80 643 1030

oS 6] G4 10,52
NXIla NO., (CHL)N(CHy),-HCI 190--142 g CINGO, 5790 6.1 1065 000
AN 6 10 [0 6 Yy

NIle N0, (CHyuN(CoH; - HCI 1241250 CoHaCING 307N 66U 096

5950 6 71 1001

NI NH. H 102103 CoHpNLO, 6440 5Nl 1156

64910 OG0 11,50
XIIIhH NH. (CH»N(CyHy )y - 2HCL 192193 dec. CoHuCLN ), S7T.UY 705 1o 12 1711
5760 94 10 .30 [
NTla NH., (CH,uN(CHy .- 2HCI 205206 dec., Oy HoCLNGO, 57 t0 674 100, 54 |77
BISIRELS! 6,02 10,21 PTN0

NIIIe NH. (CHy 3 N(CyH; 3 - 2HCI 199-200 dec. CyHy CLNGO, NS0 T30 082

AN .G Tl 00

“ All compounds prepared had satisfactory infrared spectra.

In a similar manner there were prepared the 10-(3-dimethyl-
aminopropyl), the 10-(3-diethylaminopropyl) (Ilc¢), and the 10-
methyl (IId) compounds.

As indicated by n.m.r. studies, the amide hydrogen has been
substituted. The parent compound showed, in addition to
aromatic-hydrogen absorptions, an anilide-hydrogen absorption
at 380 e.p.s. and an amine-hydrogen absorption at 470 c.p.s.
The methylated compound IId showed the following absorptions:
singlet at 206 c.p.s. (N-methyl hydrogens), doublet of doublets
at 466, Johe = S P8, Jmew = 1.5 c.p.s. (aromatic hydrogen
adjacent to carbonyl split by orthe and meta neighbors), complex
multiplet centered at about 431 c.p.s. (remaining aromatic hy-
drogens), broad singlet at 479 (the amine hydrogen). The dis-
appearance of the anilide hydrogen absorption and the retaining
of the amine hydrogen absorption after methylation was evidence
that the methylation was at the anilide nitrogen.

The n.an.r, spectra were observed on a Varian DP-60 spectrom-
eter operating at 60 Me. on solutions (ca. 0.3 ml., ¢a. 0.15 1) of
the samples in dg-dimethyl sulfoxide. The spectra were calibrated
against internal tetramethylsilane by the interpolation of audio-
frequency side bands calibrated by a frequency counter. The
precision of the Av is > =1 ¢.p.s.  The spectra were calibrated in
c.p.s. downfield from tetramethylsilane to obviate the need for
factoring unknown multiplets.

10,11-Dihydro-5H-dibenzo[b,¢][1,4]diazepine (XIV).—In
500-ml., three-necked, round-bottomed flask provided with a
mechanical stirrer, a reflux condenser, and a gas inlet tube were
placed 10.5 g. (0.05 mole) of 5,10-dibydro-11H-dibenzo[b,¢][1,4]-
diazepin-11-one (1) and 250 ml. of dry ether. The air in the
flask was replaced by nitrogen. To the suspension wus added,
in the course of 60 min., 5.0 g. (0.13 mole) of lithium aluminuwm
hvdride. The mixture was refluxed for 30 hr. Then 50 ml. of
ca. 207 sodium hydroxide was added dropwise with vigorous
stirring.  The solid was removed by filtration and transferred to
4 1-1. erlenmeyer flask. Iither (200 nil.) was added and the
mixture was heated with stirring for a few min. on the steam bath.
The ether was removed and the undissolved solid again extracted
twice with 200 ml. of ether. The combined ether solutions were
shaken in a separatory funnel several times with a small amount
of water until the aqueous laver remuined colorless.  The ether
solution was dried and concentrated to ca. 100 mil.  After cooling
and filtering, 7.8 g. (809 vield) of a slightly vellow product was
isolated.  Recrvstallization from isopropyl aleohol gave 6.0 g
(604 vield) of product.  The white compound melted to o brown
melt at 196.5-201°.

In similar fashion were prepared the 10-(2-diethylaminoethyl;
and  the  10-(3-dimethviaminopropyly  analogs. Ninee  these

compounds could not be erystallized, they were converted to their
dihvdrochlorides.  This was done by dissolving the bases in
absolute ethanol containing the exact amount of hydrogen chlo-
ride (ca. 0.5 N} for forming the dihvdrochlorides.  The clear
solutions were placed in the refrigerator for several hours and
during this time the dihydrochlorides precipitated.  After fil-
tering and drying 7n racuo the compounds Va and Vb were ana-
lvzed. Compound Vb was hygroscopic and difficult to handle.

Methyl N-(3-Dimethylaminopropyl)-N-(o-nitrophenyljanthra-
nilate Hydrochloride (XII¢, . = 3, R* = R* = CH;l.—To a solu-
tion of 10.89 g. (40 mmoles) of methyl N-(o-nitropheny|anthra-
nilate (X in 120 ml. of toluene, dried hy distillation and cooled
to room temperature, was added 1.75 g of 5597 sodium hydride
dispersion (40 mmnoles of NaHt. The mixture was stirred und
slowly heated to reflux.  Vigorous reaction set in, The mixture
was refluxed for 3.5-4 hr., cooled. and 5.1 g. (42 mmoles) of freshly
distilled 3-dimethvl-aminopropyl ehloride in 25 ml. of dry toluene
was added all at once.  The solution wus refluxed with stirring
for 6 hr. and then stirred overnight at room temperature.
To the cooled solution was added 25 ml of water and cold 2N
hvdroehloric acid until the mixture was acidic. The two Tayers
were separated and the squeous layer extracted twice more with
toluene. If starting muaterial crystallized out, it was filtered.
The aqueous layer was made basic with potassium hivdroxide
solution and extracted thoroughly with ether.  The ether layer
was washed twice with water and once with saturated sodinm
chloride solution. The ether solution was dried over anhydrous
magnesium sulfate, filtered, and the hydroehloride precipitated
by the introduction of dry hydrogen chloride.  This precipitate
was recrystallized from 100 ml of isopropyl aleohol to vield 4.5 ¢
of yellow to orange crvstals, nip. IN7 19070 After one recrystal-
lization from isopropylaleohol, the melting point was 190 {027

In similar fashion were prepared the monohydrochlorides of the
N-(3-diethylaminoethyl) NITh and the N-(2-diethylaminopropyts
NIIc analogs.

Methyl N-(3-Dimethylaminopropyl)-N-(¢-aminophenyl)an-
thranilate Dihydrochloride (XIIIa, » = 3, R% = R* = CH;j.—
A solution of 2.5 g. of methyl N-(3-dimethyvlaminopropyl)-N-
(o-nitrophenyDanthranilate hydrochloride (XTTah in water was
made basic with dilute potassium hydroxide solution and ex-
tracted with ether threee times. The combined ether solutions
were washed with water, dried with anhydrous sodium sulfate.
and concentrated to vield 2.2 w. of the free base of starting mate
rial.

The base was dissolved in 30wl of absolute methanol and
reduced at 50 1b. (22.5 kg.y pressure for 2 hro in the presence
of 223 ml. of Raney nickel ernulsion.  The pressure deop ocearred
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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
a 1:1 methanol-isopropyl alcohol mixture.

In similar fashion were prepared the dihydrochlorides of the
diethylaminoethyl XIIIb and of the diethylaminopropyl XIIlc
analogs.

5-(3-Dimethylaminopropyl)-5,10-dihydro-11H-dibenzo-
[b,e][1,4]diazepin-11-one (Illa, n = 3, R3 = R¢ CH;).—
A solution of 3.07 g. of methyl N-(3-dimethylaminopropyl)-
N-(o-aminophenyljanthranilate 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
ether solution concentrated to a small volume. Upon the addi-
tion of Skellysolve B, crystallization occeurred; 360 mg., m.p.
144-145°. Trituration with ether raised the melting point to
147.5-149°.

A greatly increased yield (83¢() 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°.

Similarly the diethylaminoethyl ITIb and the diethylaminopro-
pyl ITIc analogs were prepared.

5-(3-Dimethylaminopropyl)-5,10-dihydro-11H-dibenzo-
|b,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 added 1.5 ml. of 309; hydrogen peroxide. The solution was
kept at room temperature for 2.5 days and any excess hydrogen
peroxide decomposed at 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
aleohol was removed under reduced pressure and the aqueous
layer was concentrated to a sirup which was crystallized from
acetone, 0.77 g., m.p. 174.5-17%8°.  Recrystallization was effected
by dissolving the crystals in methanol, removing the methanol
to yield a sirup which was then crystallized from acetone, m.p.
184.5-185.5°.

The N-oxide XVT of 5-(diethylaminoethyl)-5,10-dihydro-11H-
dibenzolb,e][1,4]diazepin-11-one was similarly prepared; m.p.
163° dec.

5-(3-Dimethylaminopropyl)-10,11-dihydro-5H-dibenzo-
1b,¢]{1,4]diazepine (Vla, n = 3, R3 = R¢ CH;).—A solution of
148 g of E&-(3-dimethylaminopropyl)-11H-dibenzo[b,e] [1,4]-
dinzepin-11-one (ITIa) and 290 mg. of lithium aluminum hydride
in 150 ml. of anhydrous 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
600 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 (ITIb) 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 iodide 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,e][1,4]}diazepin-11-one Dihydro-
chloride [IVb, R! ~-CH,CH,N(C,H;),, R* = -CH.CH,CH;N-
(CHs).].—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
529, 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 dimethylaminopropy! 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 room
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 yield 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.
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The synthesis and pseudocholinesterase inhibitory activity of several l-aminoalkyldihydroazepinones and

certain related methiodides are described.

It has recently been discovered that the action of
ethereal chloramine on hot solutions of sodium 2,6-
dialkylphenoxides in excess 2,G-dialkylphenols results in
facile ring enlargement 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;
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Rt = Horloweralkyl) in good yield.? The ready avail-
ability of the dihydroazepinones in one step from com-
mercially available phenols prompted examination of
some potential applications 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, 1987 (1962); (b) ibid., 85,
3288 (1963).



