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

Ti1 1924 Clemo, Perkin, and Robinson! reported the compounds VIII which possess tranquilizing activity,
synthesis of 11H-dibenzo[be][14]diazepin-11-one (I) and to imipramine (IX),? which is useful as a psychic

by the pyrolysis of N-(o-aminophenyl)anthranilic acid.  energizer in depressive states.
R /Rl
) IlI ,,H2,, CHZCH2CH2N(CH3)2 -HCl
[}
3©( 5©7
2 1 10 8 @: j@ 0
1 ﬁ——l\lj 9
O R VHI
I Rt=R'=H R The synthesis of compounds of type I, IT, and V was
? effected by the scheme outlined in Chart I.
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IV R' = C.HaN < R? = C,HaN < . CH, MeOH NH Raney Ni
R R, HC) H,
Several years later McCombie and co-workers? inde- Of,CCH3 NO, O2CCH3 NH,

pendently reported an unsuccessful attempt to prepare

the same compound by the identical procedure. Since NH

that time no report has appeared in the literature on the __ NaNH,

synthesis of this ring structure or any of its derivatives. p I N R, C( D
We became interested in preparing derivatives of the CON " CON

above structure in which the 5 and/or 10 positions are C H,N,
substituted with dialkylaminoalkyl groups II, III, IV. mhen

3

These could then be reduced with lithium aluminum LiAlH . R
hydride to the 10,11-dihydrodiazepines represented by B LiAlH,
the structures V, VI, and VII in which one or both of
the nitrogen atoms is alkylated with a dialkylamino- NH NH
J@ O J@
R, H,CNH H2CN
N C Hz,,
v R
H,C—~N The alkylation of anthranilic acid with 2-bromonitro-
. benzene is a modification of the procedure of Goldberg.*
Rs The original synthesis of I by Clemo, et al.,! involved
Y R'=H R: = C,Hs N reduction of the N-(o-nitrophenyl)anthranilic acid with
\R4 ferrous sulfate, followed by ring closure of the resulting
Rs N-(o-aminophenyl)anthranilic acid with heating. In
VI R = C“Hg‘,x<  R2 = an improved synthesis we first converted the N-(o-
R, nitrophenyljanthranilic acid to the methyl ester X.
R; R, Catalytic reduction in the presence of Raney nickel
VII R! = C‘,HMN< Rz =C Han< gives the corresponding amino compound XI which is
Ry R. converted to the diazepinone I in good yield on heating

at 180-200°. Alkylation of 5,10-dihydro-11H-diben-
zo[b,e][1,4]diazepin-11-one (I) with sodamide and

, dialkylaminoalkyl chloride in dioxane substitutes only
17;:))(5;25.'(‘1(1”‘0‘ W. II. Perkin, Jr., and R. Robinson, J. Chem. Soc., 125, at the 10-position, as shown by n.m.r. studies, to y1€1d

21 II. MeCumhie, II. A. Secarbarovgh, and W, A, Waters, ibid., 353 (3) W. Schindler and H. Hafliger, Helx. Chim. Acta, 37, 472 (1954).
(1028), (4) J. Goldberg, Ber., 39, 1691 (1906).

Four of these types of compounds III, IV, VI, VII
bear a structural resemblance to phenothiazine type
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L Alkvlating agents nsed were dinethyl- and  di-
cthvlminopropyl ehloride, and diethylaminocthyl ¢hlo-
ride,  Alkylation with methyl dodide nnder <imilar
conditions prochiees the  10-niethyl dernvative. Re-
dnetion ol the parent ring componnad the 10-
dicthylaminacthyl- and  10-dimethylamimopropyl  de-
rivatives with Lithima ahmonoma hvdeide gwives the
corresponding redneed :'irlrr strnetires NIVOV,

The synthesis ol thie dibenzodiazepines alkyvlated at
the D-position wis {irst attempted by glkylation of the
parent dibenzodinzephie. have shown
that g-diketones enn be ajkyvlated ot the less reactive
positian by st forming the dipotas<ia salts and then
treating them witl the alkyvl Talide. Ay attempt to
apply this ehemiztey to the svithesis ol S-snbstitited
dervatives was reasnesessint Heaetion «f 1 with
motes ol potas<imm anade 19 hgned omanin Tollowed
b treatment  withe S-dimethylaninopropy! chlorde
gave a SO ety el starting saeterial plos naidentificd
oil=. The igh vetora ol starting ninterinl s probably
(hie to the fasolabinty of the dipotassice salt in hanid
ammonia. Forthes vestigntion o this reaction was
discomtioned whear it was Jonnd that the 2-nitroan-
thraniliec asid ester Xoenn beoalkvlated inexeellent
vields with dinlkvlaadcoalky ! ellorides to prodiee the
N-nlkylared prodnet XTE
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Catalytic reduction of these componnds produces the
antino analogs XTI whieh i the be evelized to the
destred d-allkylated 5. 10-dihyidvo-TH-dibenzo |be [T 4]
diszepine-1T-ones HT by pyivsis or. more smoothly,
by ll(‘:lting i methanol o an aureclive a1t 100°0 Com-
pormds prepared in this series were those containing the
dimethyi- and aiethylovizopropel, and the diethyl-
aminoctinvl <ide ehudas, Bednetion with Lithinm aln-
mimun hvdride prodnees the comtsponding S-alkylated
10, 1T-dihyvdro-3TT-dibeszo e 4 diagepines VIL Fhe
N-oxide derivatives of the S-alkyviated 5,10-dihydro-
1TH-dibenzolb.e [ VA [diazepin-11-ones XV, XV (Table
1} were prepared by reaction with hydrogen peroxide.
The oxide is most Likely on the side ehain nitrogen sinec
the nosnbstituted diazepinone T does not form a zalt.

Two eomponnds were prepated i which the TTH-
diberzo [h o114 Jdinzenin- F-one s aikvlated at both
the - and Hi-positicns. AMlkylation ol 5-(2-diethyl-
aminocthy -5 10-dihvdro-TTH=dibeazo b |14 ] -diaze-
pin-1T-one (I, I = 2-dicthylamizoethyl) with methyl
iodide and with S-dinethyhnninopropyl chloride pro-
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dneesthie T0-mcethel (EVarand T0-Ci=dimethy g
pyl (EVEy derivatives, respectively

Moxt ol the compormds were tested foa relibition o
prendocholinesterense. 4 e ol then showed veny
vood imhibition Table Ty

Sibseqnent 1o this werk, reports have appeaed
the patert litem e cn rhe svnthesiz of <one o
Aelditional rerfereees
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Deatici,

ponnds i the Toregoiag elysses

Experimental®

N-{u~Nitrophenyl :anthranilic Acid.t Tu Heeanesied
romnd-ladteaned  fask. provided winde o aeechanieal <tireer,
rethns comdenser, :lll\l o theracanerer o T 2007 were pdiend
60D g +3.0 medest o cchreanoniirelenzene, 390 w0 )
vl anthranilic seid, ol SO0 vl ad wacey! sdecind tplviane
wag heated inan cil baoh and the stisver wies steried odter
v the vhiemteals had dissedved 80007 Tlen 3400 g o
prweer el 800 a0 122 medesy of petissitne carten
wedded ot corees A red vesetion wodxtare wis Toresl Dy
win. - The reaction terapers e rose frean 807 e 207
saine e Hhere weee froraed cosodid whivle landered <o l'lul <11
ring. 1l reflux covddenser was veplioeed By o downwene s sl
g comdenser allonving te fermed witer and sodvent tocbe coanc
frean the reaction waxinree. Moawlile 1hie l(‘lll][l‘l“lllll'(‘ e
aal bath wies lneveased steadily and was frally kept o 80 2m
Vor 3t e The adl Bath was replaced v stee banke el 1
exeiss c=lromenitrolenzene wis reracved Ty sterne distilliation
After vlhee distillation of a-broscsiiecdlenzene wis coaaplece,
the sedntiom was iltered aad water wees sddes!, kg the 1otal
vehoe af tlee ved \nl atiom 7ol
teraperatiee svernizhit wnd Hlterod
Fobwas carefnlly asdded ool mife
conge red,
ticm and wasled with 17
Oeeeno ot TO8 vield U o6
Lo MOt U1y
=t
Methyl N-og-Nitroakenylanthranilate (X, - e
veclieds reamd=lestenaed fask proscided witly aoneech AR T
0 retlnx runrl( = ad oo mlet e were vdeed AN 2
sanhranilie et cad BEET

1.3% moe 1(‘\A of Neto-nhirephenyd
CraIeT thescdate netbpined, The solid dissedvedd] oo heptie
e e stenao batin Hoavde
vhrenesh the reflnsing sedatiom 1o
preciphiated. After cooding vvernl
e sedid woees tsalisted by iltratien 1he
Thee sodid in rhe funnel wis pressed teoren
aned then washed neiee withe U300 e
v coae e wos deied 0 saews o soalion
vield ST s oSG e 135 1AT \ter oo
tien rreen noetheoed e g eriad snelted w1738 1570
Methyl N-ro- ‘mnmphcml anthranilate (Xi .- 0
NG U0 D
wlesednte roetlone
soneeeicniesd stirrer. :
with tocthane), wis added, s
POCILC LG CT L e L
thecrerieal poamt s b (RS
filtered, the catalyst trisloree sl wan
Howcanzhly rwice witle vl o werso et leaad. T
sedniioan was evcreeatraned o R a0 el 8
was added. The ti el wres pelieed i tei bt e ageld
ded e ATver il ; U Tesenc te
soogrey proedoet (U0 o ST vield s owes dddtnbod,
Pt 2o This wateriad was puce enengle Fore i
1\‘!“’1‘.\'.\'1:1“}an'lltil Ieean «dilone bocio] siove g cedeat
nep. M2 epage

oleies

St

ntien win coeded 1o eeay

Prifne hvdreelderide
st et It wees
e precinitan e was removed T Ghirs
Srorl el wter,
s

T s

VTR I

e ariier
Thee peeselger was e o
Posed oo famific aewd |
N fariher pavitieation was necded for The e

LG

HE d”“\\l‘l] b |Alﬁll:
At b e

o chlonid

ions o et

ix liseadyed e S

Yk e e aint e,

TN

[ B YT TS

e

toe VL MW RIEAY o ALY A e HALONE
Mo Gl co e e 0l e N0 e S
TR I RN

T o L I R BTy T P TS I DTS TR FEE I B P C S ST
13, 1 i 9% 11~ .

N\ Llew 1 et 11




November, 1963

Disenzo[b,e][1,4|pIaZEPINES

TaBLE I

DisENzO[be] [1,4] DIAZEPINES®

Ritl
N.
5
10,
C—N
I,
A R
Inlibition f
1setdocliolinesterase
7
inhilsi-
Caled. tion
Coue- Mg, °C. Founil at 108
round A Rt R= (uncor.) Torneuda C H M [T
1 (6] 11 11 254-275 CisHuN-0 74.27 179 67 1 X 10-¢
7427 1.0l
Ilx 0 17 (Cle): N (CaHzlz 132-133° CisH% N30 7377 744 04 1 X 10"t
73.78 7.602
11 (6] 11 (CI2)sN(CHg)y 119-121" CisHaN:O 73.1¢ 7.17 8Y X 1076
73.18 7.24
1le O Ir (CH)sN(C:lli)s 77-78% CerHus N30 74.27 7.79 12.90 82 2 X 10-8
74,47 7.74 13.13
11d (o] 11 CH; 207-208° CuHiaN:0 71,09 T.R8 12.49 15
3.1 12.60
XIv 13 15 H 196.5-201 dec.” CisHieNe 6.50 14.28 81 9 X 10-8
6.16 14.37
Va 11z 11 (CH2)pN (C2H,)2- 2HCI 109.5-200.5 dec. CisHnCleN3 61.9% 7.37 11.41 93 2 X 10-¢
62.18 7.0 11.83
h 11 11 (CH)sN(CHsle 2HCI 176-177 dec. CisH::CL NG ¢1.01 7.11 11.86 87 1 X 10-¢
60.23 7,11 11.44
T O (C 21 N(CulIs)y H 132-133.7%° CreHiNO 73.7% 7.49 13.18 40 + X 10-8
73.60 7.07 13.64
I11u ¢} (CLIsN(CILye H 148-150¢ CisHaNO 73,19 7.17 14.23 a2
7062 95.04 14.80
Il1¢ 0 (CIIsN(Calld: H 117-1149¢ CuwHuN30 74.27 779 12,00 67 4 X 10-¢
74.02 7.63 13.44
Vih 11 (CH.)sN(Culla1s 211IC1 1 221 .5-223¢ CryIlClaN 61.07 7.30 11.41 76 X 1073
7.4 11.11
Via 11: (Cll)sN(CH.) s H 100.5-102¢ CusHuyNy 8,24 14.03 77 3 X 104
7T.490 17,03
Vie 11z (CL9)sN(Culla)y H 81-83¢ CaxHaNs 8.80 13.78 87 7 X 10-8
8.39 3.38
XVI 0 (C1L1:N O CelIs)a 11 165 dee.” CaHuN 302 712 12,0 14
7.16 1277
XV (6] (CHsNO(CHde H 184.7-187, 4t Cis I NyO: G.80 13.30 0
6.9 13,10
IVa O {(CIHuapaN{Cuells)s C1LI Clis 214.5-221" CuHuN3IO (. 06 (.02 63 4 X 10~
b G.07 8.88
IV (6] (CI1aN(Calle)s (CH)aN(CHy) 104-111. 7 86 1 X 10-¢

+ Crystallized from methyl eyelohexane, ¢ From 2-propanol.

satisfactory infrared spectra.

¢ From methanol.
7 Pseudocholinesterase activity was measured by the manometric technique using lniman serum as a

# From acetone. ¢ All compounds prepared had

source of enzyme, a hiffer cansisting of 0.15 M NaCl, 0.04 A7 MgCl., and 0.025 37 NaHCO;, and acetylcholine at a ¢ouncentration of 1072

M as substrate,

5,10-Dihydro-11H-dibenzo[b¢][1,4]diazepin-11-one
(I'.—Methyl N-(o-nminophenylanthranilate (XI) (169.4 g.;
0.70 mole) was placed in n 500 nid., three-necked, round-bottomed
flask provided with a mechanieal stirrer, a short distillation
condenser, and thermometer,  The flask was heated in an oil
bath. When the inside temperature was 180-200°, bubbles
begun to rise.  After the oil bath had reached a temperature of
240-2£0° it wus kept at this range for 1 hr. During this period,
26 ml. of ligquid distilled and the dark reaction mixture becane a
semisolid mass.  After cooling to room temperature, 100 ml. of
ethanol (957 ) wus added and the himps were crumbled with a
spatitli. - The contents were transferred to s 1 1. erlenmeyer
flasgk, ethanol (304 ml.) was ndded, and the mixture was heated
on the stenm bath for 15 min. with occasional swirling. After
rocding to room teenperature the solid was isolated by filtration.
The materianl was triturated several times with ether (in total 1
L) until no dark particles were present. The green-yvellow prod-
act, dried in racuo at 100°, weighed 126 g. (860(), m.p. 253-254°.
Recrystidlization of a small sample from pyridine gave a bright
vellow conspronnd melting at 254-255°.
10-(2-Diethylaminoethyl)-5,10-dihydro-11H-dibenzo{b |-
|1,4]diazepine-11-one (Ila, » = 2, R3 = R* = C:H,).—In a 1
I., three-necked, round-hottomed flask provided with a mechan-
ieal stirrer, reflux condenser, and thermometer were placed 31.5 g.
(0.15 mole) of 310-dihydro-11H-dibenza[b,e] | 1,4]diazepin-11-

one (I) and 450 ml. of dioxane (distilled from LiAlH,). The
inixture was heated in an oil bath and after the componnd had
dissolved, 6.0 g. (0.154 mole) of sodimn amide was added in
small portions in the course of 1 hr.  After the addition, the
flask was heated to reflux temperature for 4.5 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 perind of 30 min.
The flask was heated to reflux temperature far 4 hr. The hot
reaction mixture was filtered and the sadium chloride on the filter
washed with a small amount of dioxane. The dioxane was re-
moved in vacuo and the residiie was dissolved in ether. Dilute
hydrochloric acid was added carefully to the ether solition until
the aqueous laver was slightly acid. The aqueous laver was
separated, cooled, and transferred to another sepuratory funnel
which was partly filled with ether. A potassinm hydroxide
solution was added until the aqueons layer remained hasie.
The ether solution was dried over anhydrons magnesini sulfate,
filtered, and distilled. The residual oil was dissolved in ethyl
acetate, treated with charceoal, and filtered. After distilling the
solvent under rednced pressure nn ol was obtained which soon
crystallized (41.2 g., 880¢ yield). Two recrystallizations from
isopropyl alcohol gave 31.0 g. (671 vield) of a white praduct,
nuLp. 132-133°,
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G100 1.0 10,

XIih NOu (CH.:N(C.H).-HCL 1725 174 CuHuCINLO RN 643 1030

TN 6o b 152
Nlla NO. (CH.%N(CH,).-HCI 190--102 (4 Hy CINLO, 5700 G5l 115 Do
a8 0 1y 0o

N1 N, (CH. O N(Cald .- HCH 12.4-125 0 Cu L CINLO, 300N I tin I

S0 .00 ti 71 10 14

N1 NH, H 102100 CollaNat, GO0 N It

i1 T80 LS
XIIh NH. (CHON(CeHe- 2HCL 102103 (Jeee. Clan Ly CLaN U, 3097 T . (N
5760 10N [t 30 |70
NI1IIa NH. (CH.uN(CH, .- 2HCL 205--206 dee, CoHeCLNLOL Hv 10 ovh 1. Jal I
NISIAIS i 1 17 .84

NXIlle N H. (CH2:N(CeH; ) - 2HC 199--200 dec, CaH, CLN O, RSN T 9N

38t T TRl

* All eompounds prepared had satisfactory infrared spectra,

Ti1 o similar manner there were prepared the 10-(3-dimethyl-
aminopropyl), the 10-(3-diethylnminoprapyly (Ilc¢), and the 10-
methyl (I1d) compounds.

As indieated by n.n.r. studies. the mmide hydrogen has been
substituted. The parent compound showed, in addition to
aromatic-hydrogen absorptions, an anilide-hydrogen absorption
at 589 c¢.p.s. and an amine-hydrogen absorption at 470 c.p.s.
The methylated coinpound IId showed the following absorptions:
singlet at 206 c.p.s. (N-methyl hyvdrogens), doublet of doublets
at 466, Juaw = 8 eps, Juew, = 1.0 ¢.p.s. (aromatic hydrogen
adjacent to earbonyl split by ortho and wieta neighbors), complex
nmltiplet centered at about 41 c¢.p.s. (remaining aromatic hy-
drogens), broad singlet at 474 (the ninine 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.r, spectra were observed on a Varian DP-60 spectron-
cter operating at 60 Me. on solutions (c«. 0.5 ml., cw. 0.15 W 1ol
the samples in dg-dimethyl sulfoxide.  The spectra were calibrated
against internal tetramethylsilane by the interpolation of andio-
frequency side bands calibrated by o frequency counter. The
precision of the Av is >4=1 ¢.p.s.  The spectra were calibrated in
¢.p.s. downfield from tetramethylsilane to obviate the need for
factoring unknown multiplets.

10,11-Dihydro-5H-dibenzo[b,¢]|1,4]diazepine (X1V).—In 2
500-ml., three-necked, round-bottomed flask pravided with o
mechanieal stirrer, a refix condenser, and a gas inlet thbe werc
placed 10.5 g. (0.05 mole) of 510-dihydro-11H-dibenzo]be][1,41-
dinzepin-11-one (I) and 250 ml. of dry ether. The air in the
Husk was replaced by nitrogen. o the suspension was added,
in the canrse of 60 min., 5.0 g. (0.13 mole) of lithimm alominimn
hyvdride.  The mixture was refluxed for 30 hr. Then 50 1l of
v 270 sodium hydroxide was added dropwise with vigorons
stirring.  The solid was ranoved hy filtration and trunsferred to
a 1-l. erlenmeyer flask.  1ither (200 ml) was added and the
mixture was hented with stirring for a few min. on the steam bath.
The ether was removed and the undissnlved solid again extracted
twice with 200 ml. of ether.  The combined ether sohitions were
shaken in a separatory funnel several times with a small amonnt
of water until the aquenns layver remnined codorless. The ether
sohition was dried and concentrated tooea, 100 ml. After codling
and filtering, 7.8 g (30 vield? of a slightly vellow produet was
isolated.  Recrvstallization Trom iscpropyl aleohad gave 6.0 g
(60 vield) of product. The white cooapound melted toa Leawn
melt at 106.5-201°.

In similar fashion were prepared the 10-(2-diethyliminoethy |
and  the  10-Cd-dimethyhnminopropy il Sinee these

annlows.

compounds conld not be erystallized, they were ecemverted teon e
dihydrochlorides.  1'his was done by digscdving the hases in
absolnte ethanol containing the exact mmount of hydrogen chloe-
ride (ca. 0.5 X% for forming the dihvdrochlorides.  The clear
solutions were placed in the refrigerator for several honrs and
during this time the dihydrochlieides precipitated.  After fil -
tering and drying in vacvo the coanpounds Va and VD swere ane-
lyzed. Componnd Vb was hygroscopic and diffientt toohandle,

Methyl N-(3-Dimethylaminopropyl)-N-(o-nitrophenyljanthra-
nilate Hydrochloride (XIle, » = 3, R* = R* = CH.,i.-~"T" 2 sodin-
tion of 10.89 g. (40 mmoles) «f methyl N-{e-nitrophenylianthra-
nilate (X) in 120 ml. of toluene, dried by distillatiom mnd eonled
to room temperatire, was added 175 g0 of 5577 sodimm hydreide
dispersion (40 nminedes of NaHY The ndxtore was stirred and
slawly heated tereling, Vigoraas reactien set in. . The mixinee
wis reflhixed for 3.5-4 e, coededl and 5.1 g0 (42 nacdes) of freshly
distilled 3-dimethyl-nminopropyl chloride in 23 ml ol dey tednene
wis added all ot onece. The sodotiom was retlnxed with stireing
for 6 hr. and then stirred overnight at rocar temperature.
To the eooled scdntion was adided 2 1l of water and eold @\
hydrochlorie acid until the wmixtire was acidie, The two Tavers
were separated and the aquenns layer extracted twice more with
tohiene, If starting material erystallized ont, it was filtered.
The aqueons laver was made basic with patassimn hydrexide
sohition and extracted thoronghly with cether. The ether laver
was washed twice with water and once with saturated sedine
chloride sohition.  The cether schitiom was dried cver anhydroms
magnesinm sulfate, filtered, and the hydreehloride precipitated
by the introduetion of dry hydrogen ehloride. This precipitate
wis recrystallized from 100wl of iscpropyl aleohol to vield 4.5 .
of velow to orange crystals, nye IST 10070 Alter cme reerystad-
lization from isopropylalecol, te melling peind was 190 1027

In similar fagshion were prepared the monolydrachliaides o the
N-(3-diethylaminoethyDy NITeand vhe N-2-dicthyluainoapropol s
XIIc analogs.

Methy! N-(3-Dimethylaminopropyl)-N-(¢v-aminephenyl)an-
thranilate Dihydrochloride (XIIIa, » = 3, R® = R* = CH;j.—
A solntion of 2.5 g. of methyl N-(3-dimethvlantinopropyl)-N-
(o-nitrophenyhanthranilate hydrochlioide {(NTTa® inowater was
made basic with dilnte potassinm hydroxide sohition and ex-
tracted with ether tlhree times, ‘The eombined ether sohitioms
were washed with water, dried with anhyvdrous sadinm sulfate.
ind concentrated toovield U2 e oF the free base of starting mate
rial,

The base was dissodved in 50wl of absohite methanol aned
rednced at 50 . (225 kgt pressure for 2 hre in Lhe presence
al 220 ml, of Raney nickel etanlsicm. The pressyree dreap cecnrred
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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 XIIle
analogs.

5-(3-Dimethylaminopropy!)-5,10-dihydro-11H-dibenzo-
[b,¢][1,4]diazepin-11-one (Illa, n = 3, R* = R¢* = CH;).—
A sohition of 3.07 g. of methyl N-(3-dimethylaminopropyl)-
N-(o-aminophenyljanthranilate dihydrochloride (XIIIa) was
¢onverted to the free base by treatment with aqueous KOH,
followed by extraction with ether. The sirup, obtuined 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 etler, filtered, and the
cther solution concentrated to a small volume. Upon the addi-
tion of Skellysolve B, erystallization occurred: 360 mg., m.p.
144-145°. Trituration with ether raised the melting point to
147.5-140°.

A greatly incrensed yield (839¢) was obtained by heating the
base at 100° in methanol soliution in an antoclave 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 IIIb and the diethylaminopro-
pyl IIle analogs were prepared.

5-(3-Dimethylaminopropyl)-5,10-dihydre-11H-dibenzo-
|b.e][1,4]diazepin-11-one N-Oxide (XV).—To a solution, ecooled
in ice, of 2.07 g. of 5-(3-dimethylaminopropyl)-5,10-dihydro-11H-
dibenzo[be] [1,4]diazepine-11-one (I11a) in 13 ml. of 9597 ethanol
was ndded 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 597 palladium-on-charcoal (washed with water) for
1 hr. at room temperature and 15 min. on the steam bhath. 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. 174.5-178°.  Recrystallization was effected
by dissolving the crystals in methanol, removing the methanol
to vield & sirup which was then crystallized from acetone, m.p.
184.5-185.5°.

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

5-(3-Dimethylaminopropy!)-10,11-dihydro-5H-dibenzo-
1b.e]{1,4]diazepine (Vla, n = 3, R* = R!{ = CHj;).—A solution of
148 ¢ of E-(3-dimethylaminapropyl)-11H-dibenzo[b,e] [1,4]-
dinzepin-11-nne (I11a) and 200 mg. of lithium aluminum hydride
in 150 ml. of anhvdrous 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), nu.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-Methy! Methiodide (IVa).—To
3.09 g. (10 mmoles) of 5-(2-diethylaminoethyl)-11H-dibenzo-
[be][1,4]diazepin-11-one (IIIb) in 45 ml. of dry toluene was added
490 mg. of 529 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
ndded. 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°,
Reerystallization from isopropyl alechol 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! = "CHgCH2N(CgH5)2, R = —CHgCHgCHgN-
(CHy)e] . —To 9.27 g. (30 mimoles) of 5-(2-diethylaminoethyl)-
5,10-dihydro-11H-dibenzo[b.e] | 1,4]diazepin-11-one (IIIb) in 80
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 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 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 vield 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 psendocholinesterase inhibitory activity of several l-aminoalkyldihydroazepinones and

certain related methiodides are described.

It has recently been discovered that the action of
ethereal chloramiiie on hot solutions of sodium 2,6-
dialkylphenoxides in excess 2,6-dialkylphenols results in
faeile ring enlargement of the phenoxide moieties to give
1.3-dihydro-2H-azepine-2-ones (I, R = lower alkyl;

(11 (a) Pajer III: L. A, Paqguette, J. Ovg. Chem., in jwess: (b) author

to wlim correspondener should be sent:  Departinent of Chemistey, The
Oliiee ®tate University, Coluabas 10, Olio.

R' = H orloweralkyl) in good yield.2 The ready avail-
ability of the dihydroazepinones in one step from com-
mercially available phenols prompted examination of
some potential applications of this uuusual ring svstem
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 (1U63).



