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The syntliesis of dibenzo[b,e] [l,.l]diazepines substituted in the 5- and IO-positions with dialkylaminonlkyl 
groups :mtl tlieir wtivitv ns pseudocholinesterase inhibitors are reported. 

In 1924 Clemo, Perkin, and Robinson1 reported the 
synthesis of 1 la-dibenzo [b,e] [1,4]diazepin-ll-one (I) 
by the pyrolysis of ?;-(o-aminophenyl)aJlthraIlilic acid. 
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TI1 11' = C,,Hz!,X( , R 2  = H 

Several years later 3IcCombie and co-workers2 inde- 
pendently reported an unsuccessful attempt to prepare 
the same compound by the ideiitical procedure. Since 
that time no report has appeared in the literature 011 the 
synthesis of this ring structure or any of its derivatives. 

TYe became interested in preparing derivatives of the 
above structure in which the 5 and/or 10 positions are 
substituted with dialkylaminoalkyl groups 11, 111, IT'. 
These could then be reduced with lithium aluminum 
hydride to  the 10,ll-dihydrodiazepines represented by 
the structures T7, T71, and T'II in which one or both of 
the idrogen atoms is alkylated with a dialkylaniino- 
alkyl group. 
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I o u r  of these types of compounds 111, IV, VI, VI1 
tiear a structural resemblance to phenothiazine type 

( I )  C;. R. C7ririn. W. 11. I'erkin, ,TI.., a n d  R .  Robinson, J .  Chem. SOC.,  126, 

( 2 )  I I .  l I , -Coi i i l> ip ,  IT. .\. Scarboronzh. a n d  IT. A .  FVaters, ib id . ,  353 
1770 (1924) .  

( 1:l?8). 
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compounds YIII, which possess tranquilizing activity, 
and to imipramine (IX),3 which is useful as a psychic 
energizer in depressive states. 

The synthesis of compounds of type I ,  11. and T' mas 
effected by the scheme outlined in Chart I. 

CHART I oNH2 + Brn - K,CO, qNHD 
MeOH QNHD Ra; Ni, aNHP / Cu powder / / 

HO c NO, ' COOH NO, 

HCI 

O,CCH, NO2 O,CCH, NH2 
X XI 

LiAIH, 1 
XIV 

LiAIH, I 

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 d . , l  involved 
reduction of the S-(o-1iitrophenyl)anthranilic acid with 
ferrous sulfate, followed by ring closure of the resulting 
S-(o-aminopheny1)anthranilic acid with heating. In 
an improved synthesis we first converted the S-(0- 

iiitrophenyl )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 
a t  180-200°. Alkylation of 5,lO-dihydro-11H-diben- 
zo [b,e] [1,4]diazepin-ll-one (I) with sodamide and 
dialkylaminoalkyl chloride in dioxane substitutes only 
a t  the 10-position, as shown by n.m.r. studies, to yield 

(3) W Schindler a n d  H. Hafliger. HeZii Chim. Acta 37, 472 (1954). 
(4) J. Goldberg, Ber , 39, 1691 (1906). 
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TABLE I 
D I R E N Z O [ ~ , ~ ]  [1,4] D I A Z E P I N E R ~  
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C-N 
I1 I 
A R2 

r o u n d  
r €1 s 

7 4 2 7  4 7 L J  1 X X : i  
74 23 4 91 1: i .71 
7,'j 7 3  7 4!J 1B 58 
73  78 7 G2 13 61 
i : i  19 7 .  17 14 2 3  
73 18 7 . 2 :  14 .17  
71 27 7 . i Y  12 .99  
7 4 . 4 7  7 . 7 4  1.3, 1.3 
74 9Y ,i.:38 12 49 
7 4 7 . 5  . i . . i l  1 2 . 6 0  
7 9 . 3 5  6 . 3 0  1 4 . 2 8  
i Y . . i f i  6 .16 11 .37  
61Y. j  7.:17 11 .41  
6 2 . 1 8  7 . 2 0  l I . 8 : i  
61 01  7 11 11 .86  
60 2 3  7 11 I l . 4 . i  
7R 7 3  7 4 9  13 ,->8 
7 3  60 7 07 13 64 
7:31<i 7 1 7  1 4 . 2 9  
7 2  62  !i !I4 14  80 
74 "7 7 79 12 < I < )  

74 02 7 63 13 4'1 

61 9.7 7 :ill 11 41 
6 1 . 8 3  7:L.i 1 1 1 1  
76.8.3 X 2 4  1 4 9 ' 3  
76.i8 7.90  1,7,l):3 
7 7 . 6 2  8 80 1 8 . x .  
7 7 . 1 7  8 ,'i 9 13 ,'i 8 
i 9 . U  7 . 1 2  12 .91  
ii9.0ii 7 . l i i  1 2 7 i  
O!l.-L3 ( i .80 1:i..X 
6 9 . 2 8  6.!l,> I , ' i , 2 0  
. X 2 0  i i O f i  ! i o ?  
6 4 . 3 0  (i U7 8 86 
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[Ili" 
I x 10-4 

4 x 10-7 

.j X 10-6 

2 x 10-5 

g x 10-6 

2 X 10-6 

1 x 10-4 

1 x 10-5 

4 x 10-4 

.i X 10-5 

3 x 10-4 

i X 10-6 

1 x 10-1 

1 x 10-4 

,L c'. > I  > . st~tllizcil f rnni  ni(,tliyl c~yc~liilicxme. * From 2-propanol. From nietl im)l.  '' Froin wetone. e All coiii~~ountls prepared 1i :d  
s:ttisf:icatory infrared spectra. Pseudoc,liolinesterase activity was measured hy tlie rii:inometric tec*linique using Iiuiiian serum :is a 
snurc'c ( i f  em)-nie, :I buffer consisting of 0.15 J P  SaC1, 0.04 JI MgCl?, and 0.025 III SaHCOJ,  and acetyl(~lio1ine at a cwcentration of 10-2 
31 :is whstr:ite. 

5,10-Dihydro-llH-dibenzo[h,e] [ 1,4] diazepin-11-one 
(I~.-Aretliyl N-(o-:iniinophenyl)anthranilate (S I )  (169.4 g.: 
0.70 n i i i l ~ ]  i w s  p ln re t i  in :I ,500 nil.> three-ne(-ked, round-bottomed 
P:isli providr~d ~ i t h  :i iiiec,tianic,al stirrer, a short distillation 
ciindmwr, and thernionietrr. The fl:isk \\-as heated in an  oil 
li:ith. J\'hcw the inside temperature \\-as 180-200", hukhles 
1 ry:in tlJ rise. After the nil bath had reached a temperature of 
240-2EO" it ~\- : )s  kept at  this range for 1 hr. During this period, 
'I6 nil. rif liquid distilled and the dark reaction mixture became a 
scwisolid in:iss. After cooling to room temperature, 100 nil. of 
ct1i:incil (0.5' L )  \\-:IS :idded and  the lumps were crunibled with a 
sp:itul:i. Tlie c'rintents were transferred to a 1 1. erlennieyer 
flask, ctli:inril ( 3 0 0  nil.) \\-:is added, :ind the mixture was heated 
rin t l io  ste:ini l iatl i  for 15 niin. with occasional swirling. After 
rciiiling to rooni teriiper:iture the solid was isolated by filtration. 
Tlie mi t e r id  w:is triturated several time3 with ether (in total 1 
1.) until no dark p:irtic*les were present. The green-yellmv prod- 
uct, dried it/ i'ni'ico at 100°, weighed 126g. ( S 6 ' ; ) ,  m.p. %3-2.54". 
I~ec,ryst:!llizntic,n o f  it sni:ill sample froin pyridine gave a briglit 
yello\v (~oniIxiund nielting :it 254-255O. 

lo-( 2-Diethylaminoethyl~-5,lO-dihydro-llH-dibenzo[~,~~ - 
/1,4]tliaxepine-ll-one (IIa,  t /  = 2, R 3  = R4 = C?H,).-In a 1 
I . ,  t 11 rc~e-nwl,i~il, r( ni nd-l )i  i t  1 i inled flask provided with a mechan- 
i d  stirrer, rcfllis c,ondenser, :ind thermonieter were placed 31.5 g. 
(0.15 i i , i i i ! ( s )  of d , l0-diI i \dro- l l I~-di t~enzi~[~,~]  [ 1,4] diazepin-1 1- 

one ( I )  and 450 nil. of dioxane (disti!led from LiAlH,). The 
mixture \\-as heated in an oil h t h  and :iftcr the c*onipnund had 
dissolved, 6.0 g. (0,154 mole) o f  scidiuni :iniide w i s  :idded in 
sni:L11 pnrtions in tlie ifoursc of 1 l i r .  .kitor tlie adtiition, tlie 
flask wits Iieated to reflux tenilier:itiire for :I..? lir, 1)uring this 
period ammonia escaped and :I wliite preripitate vi:is flirnied. 
Then 20.4 g. (0.15 mole) of freshly distilled 'I-diethylariiincietliyl 
chloride was added dropwi.ise at cn. 70" over n period of 30 niin. 
The flask \\-as heated to r e fus  tem1jer:tturc for 4 lir. The hot 
reaction niixture was filtered and tlie sodiuiii c.liloride on the filter 
washed with a small amount of dioxine. l l ie dioxane was re- 
moved in ~'ncu3 and tlie residue \\-:is dissolved in ether. Ililute 
Iiydrorhloric acid w:is added cxrefull~ to tlie ether solution until 
the aqueous layer R:IS sliglitlv avid. Tlie aqueous layer \\-:is 
separated, cooled, and tr:rnsferred to another sepurutory funnel 
which was partly filled with ether. -4 pot:issiuni hydroxide 
solution wits added until tlie :iqueous 1:ryer rem:iined lxisie. 
The ether solution wis dried over anli>-driius mignesiuin sulfnte. 
filtered, and distilled. The residual oil \\-:is dissolved in ethyl 
acetate, treated with c.li:irrrial, and filtered. After distilling tlie 
solvent under r e d n c d  pressure : i n  1)i1 w:is olit:iincyl wl i ic . l i  soon 
crystallized (41.2 g . ,  
isopropyl al(,oliol gave 3 1 . 0  g. (67' yield) of :i wliite 1)roduct, 
ni. 1). 132- 133 '. 
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during tlie first 10-15 min. The niixture was filtered, concen- 
trated to dryness, taken up in ether, and the ether solution dried 
with :inhydrous magnesium sulfate. Introduction of dry hy- 
drogen diloride precipitated the dihydrochloride (2.26 g.) which 
melted a t  205-206" der. after one recrystallization from 40 ml. of 
a 1 :1 niet l ianol~iso~~ropyl  alcohd mixture. 

I n  similar fashion were prepared the diliydrochlorides of the 
dietli~-l:rniinr~etli~-l SIIIb and of the dietliylarninopropyl XII Ic  
:m:iloys. 

5 4  3-Dimethylaminopropyl)-5,lO-dihydro-llH-dibenzo- 
[b,e][1,4]diazepin-ll-one (IIIa, n = 3, R3 = R4 = CHz).- 
A solution of 3.07 g. of methyl N-(3-dimethylamint~propy1)- 
S-(o-tiniinopheny1)anthranilate dihydruchloride ( S I I I a )  was 
converted to the free base by treatment with aqueous KOH, 
fulloneti by extrartion with ether. The sirup, obtained upon 
renioval of ether, was mixed n-ith a small amount of powdered 
soft glass and heated from 120 to 155' over a period of 90 rtiin. 
The mixture w:ts partially dissolved in etlier, filtered, and the 
ctlier solution roncentrated to a small volunie. L-pon the nddi- 
tion of Skellysolve E, carystallization occurred; 360 my., ni.11. 
144-143°. Trituration n-itli ether raised the melting point to 
147.t5-14!)n. 

A greatly increased yield (S3'; ) was obtained by heating tlie 
I~ase :it 100" in niet1i:inol solution in an autoclave for 12 hr. to  
effecat tlie ring vlosure. Concentration of the methanol solution 
followed tiy rrystallizntion gave material melting a t  149-150". 

Siniil:irl>- t h e  dietliylaniinoetliyl I I I b  and the dietli3-laniinopro- 
1)yl IIIv analogs were prepared. 

5 4  3-Dimethylaminopropy1)-5,10-dihydro-llH-dibenzo- 
Ib,e] [1,4]diazepin-ll-one N-Oxide (XV).-To a solution, cooled 
in ice, of 2.07 g. of 5-( 3-dimethylaminopropyl)-5,l0-dihydro-l1H- 
dik)enzci[b,e] [1,4jdiazepine-ll-one ( I I Ia )  in 13 nil. of 95yc ethanol 
was added 1.5 nil. of  3052 hydrogen peroxide. The solution was 
kept a t  room temperature for 2.5  days and any excess hydrogen 
peroxide decomposed a t  this time by stirring the solution viith 
135 nig. of 55;  palladiurn-on-charcoal (washed a-ith water) for 
1 hr. a t  room temperature and 15 niin. on t h e  steam bath. The 
niixture was filtered and 1v:iter ( cn .  20 nil.) \vas added. The 
:~lcohol was renioved under reduced pressure and the aqueous 
layer wxs cvncentrated to a sirup Khich was crystallized from 
:icetone, 0 . i i  g., m.p. 174.5-178'. Iiecrystallization was effected 
by dissolving the crystals in metlranol, removing the methanol 
to yield a sirup which was then crystallized from acetone, m.p. 
1S4.5-1S3.5". 

The S-oxide S V I  of 5-(dietli~lnminoetliyl)-5,10-dihydro-11H- 
dihenzc)[b,e] [ 1,4]di~rzepin-ll-one was similarly prepared; m.p. 
165" dec:. 

5- (  3-Dimethylaminopropyl)-lO,ll-dihydro-5H-dibenzo- 
! b , e ]  (1,4]diazepine(VIa, n = 3, R 3  = R4 = CHI).-Asolutionof 
1.4s p.  of E-(3-diniethylainin1~pr~~pyl)-llH-dibenzo[b,e] [1,4]- 

ili:izcpin-I I-one (111:~) and 290 mg. r)f lithium aluminum hydride 
in 150 1111. of anhydrous ether and 25 nil. of tetrahydrofuran 

(freshly distilled from LiA1H4) !vas refluxed for 30 hr. To  the 
cooled solution was added 4 ml. of 10% 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 rrystallized. Crystallization from ether gave 800 nig. 
( 3  crops), ni.p. 95-96.6'. Recrystallization from acetone gave 

I n  similar fashion the 2-diethylaminoetliyl VIb and the 3-di- 
ethylarninopropyl \;IC analogs mere prepared. Conipound VIb 
did not crystallize and was converted to its dihydrochloride in 
the usual way. 

5-(  2-Diethylaminoethyl)-5,10-dihydro-l1H-dibenzo- 
[b,e] [1,4]diazepin-ll-one 10-Methyl Methiodide (IVa).-To 
3.09 g. ( 10 mmoles) of 5( Z-diethylaminoethyl)-l la-dibenzo- 
[b ,e ]  [1,4]diazepin-ll-one ( I I Ib)  in 45 ml. of dry toluene was added 
490 mg. of 529; sodium hydride dispersion in mineral oil (10.5 
mnioles 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 TI-as 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 
T O  nil. of hot isopropyl alcohol gave 3.05 g., m.p. 2'21.5-224'. 
Recrystallization from isopropyl alcohol gave an analytical 
sample, m.p. 219.5-221". 

5-( 2-Diethylaminoethyl)-lO-( 3-dimethylaminopropy1)- 
5,lO-dihydro-l1H-dibenzo [ b,e] [ 1,4] diazepin-11-one Dihydro- 
chloride [IVb, R1 = -CH2CH2N( C2H&, R' = -CH2CH2CH2N- 
(CH,)2].-To 9.27 g. (30 mmoles) of 5-(2-diethylaminoethyl)- 
5,lO-dihydro-l1H-dibenzo [b,e] [1,4] diazepin-11-one ( I I Ib)  in 80 
ml. of toluene, dried by distillation, was added 1.48 g. of 
529; sodium hydride dispersion in mineral oil ( 3 2  mmoles of 
XaH). The m i x h e  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 nil. 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. 

600 mg., 1ri.p. 100.5-102". 
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Dihydroazepinone Chemistry. IV. 
l-~~minoalkyl-1,3-dihydro-3,5,7-trimethyl-2H-azepin-2-0nes~~ 

LEO A. I'AQUETTE"' AND JACK K. REED 

Tlie synthesis and pseudocliolinesterase inhibitory activity of several l-aniinoalk?-ldiliydr~)~~zepinones and 
certain related methiodides are described. 

I t  lias ixwiitly hrcii discovercd that tlie actioii of 
Pthei-eal chloraniiiie 011 hot solutions of sodium 2,6- 
dialkylplieiiosides i i i  escess 2,(i-dialkylplieiiols results i n  
fncilc ling ciilargcnieiit of the phciioxide moieties to give 
1 ,:2-diliydro-2H-azepiiie-t'-oiies (I, 11 = lower alkyl; 

(1) (a) I'alicr 111: L. .i. Parlriette, . I .  01.8. Ciirm.. i n  ~ ires s ;  (h)  author 
1)opartrnrnt of Chcriiistry, Thr t o  \<-horn corraiwndencr ,  should be sent :  

Oliiii Stat,: t .ni\c,rsity, C'oli inihris i n ,  Otiio. 

11' = H or lower alkyl) in good yield.2 The ready avail- 
ability of the dihydroazepinones in one step from com- 
mercially available phenols prompted examination of 
some potential applicatioiis of this uiiusual ring system 
to medicinal chemistry. During a program aimed a t  
the exploitation of the chemistry of these novel and 

(21 (a) L 1 Paririettr .I A m  Chem Sot , 84, 4987 (1062) .  (b) abid , 85, 
3288 ( l ' J63)  


