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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 nietl ianol~iso~~ropyl alcohd mixture. 

In  similar fashion were prepared the diliydrochlorides of the 
dietli~-l:rniinr~etli~-l SIIIb and of the dietliylarninopropyl XIIIc  
: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 Ib  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 (IIIa)  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 

In  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 (IIIb)  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 (IIIb)  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)  
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interesting, unsaturated, seven-membered heterocycles, 
we mere led to prepare several aniinoalkyl derivatives 
of I in an effort to obtain useful physiological activity. 

In an earlier paper in this series,Zb it was reported 
that treatment of the dihydroazepinone system I with 
sodium hydride in anhydrous dimethylf~rmamide~ 
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 l-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 conipounds was sought, 
with the purpose of obtaining an intermediate suitable 
for conversion in very few steps to a variety of l-amino- 
alkyldihydroazepinones. Reaction of the sodium salt 
of I (R = R' = CH3) in dimethylformamide with 2- 
chloroethyl acetate gave the expec ted 1- (2-acetoxyethy1)- 
l13-dihydro-3,;i,7 - trimethyl-2H-azepin- 2 -one (IIa) .* 

IIa, R=COCH, 
b, R=H 
C ,  R=SO? 

The related alcohol 1111, conveniently obtained by basic 
saponification of IIa,  was converted to its noncrystal- 
line tosylate IIc in tlie usual manner. Solvolysis of 
the crude tosylate in excess morpholine gave the same 
S-niorpholinoethyl 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-l,3-dihydro-3,5,7-trimethyl-2H-aze- 
pin-2-ones were found to be relatively potent inhibitors 
of pseudocholinesterase activity (Table 11) .5  The 

(3) I t  is important t o  note tha t  a e  have been unable t o  produce this 
anion with such reacents as sodium ethoxide in ethanol o r  sodium amide in 
liquid ammonia. 

(-1) .\ sitnilar study u a s  itlade on the use  of '2-hrntnoethyl acetate as  the 
source of the acrtoxj.et1ir.l gi'~1111~. In  :ill runs, :L near quantitative yiPld of 
sodiuiii hroiitide was ohtairierl, arcoiiipanied by excellent recovery quantities 
of tlie dihydroazepinone. The reaction, aliicli was rallid. probably pro- 
ceeded by an E2 elimination of hydrogen brortiide to  afford vinyl acetate 
(ahich we did not  atteinpt tu isolate). 

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 a t  nonlethal doses. Further, a t  
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 approxiniate LDSo 
values of 56 mg./kg. i.p. or less. 

Experimental6 

General Procedure for Alkylation.-To a stirrccl solution of 
15.1 g. (0.10 mole) of 1,3-dihydro-3,5,7-triniethyl-2H-asepin-2- 
one (I, R = It' = CH,)sb in 100 nil. of dry diniethylforlnanlide 
was added in several portions 4.65 g. (0.10 mole) of 51.55h sodium 
hydr ide41  dispersion. The solution was heated a t  60" for 
45-60 min. when evolution of hydrogen had ceased and was then 
cooled to 5-10" with an ice bath. S-(6-Chloroethy1)-morpholine 
[36.0 g. (0.12 mole) of a 50% by weight toluene solution] was 
added below 20". \$'hen the addition was completed, the mix- 
ture was stirred a t  room temperature for 2.5-16 hr. The di- 
methylformaniide was removed under reduced pressure, ether 
was added, and the precipitated sodium chloride was separated 
by filtration and washed well with additional ether. The coni- 
bined ethereal filtrates were evaporated and tlie residual oil was 
distJled. 

In  the case of the 1-aminoalkyldit~ydr~~azepinones, 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-aminoalkyldihydroaxepinone in 65 
ml. of absolute ethanol was added a 3-4 molar excess of methyl io- 
dide. The resulting solution \vas refluxed for 3.5-4.5 hr. After 
cooling, the solvent W:IS evaporated and the residue \vas recrystal- 
lized froin ethanol-ether. Yields in Table I1 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 (IIa).-To a solution of 30.2 g. (0.20 inole) of I 
(R  = R1 = CH,) in 150 ml. of anhydrous dimethylformaniide was 
added in portions 9.4 g. (0.20 mole) of 51.57, sodium hydride- 
oil dispersion. The solution was stirred a t  60" for 0.5 hr., cooled 
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 inorganicsolids were sep- 
arated by filtration and washed well with ether. The conihinctl 
filtrates were evapo7:tted under reduced pressure and the residue 
was carefully distilled to give 11.2 g. of recovered I [crystalline 
distillate, b.p. 105-112" (0.25 mm.), m.p. 132-133'1 and lS.l  g. 
(60.6%, based on recovered I )  of t,he acetate I Ia ,  b.p. 11&120° 
(0.25 mm.), n26u 1.5018. Redistillation of this material for 
analysis gave a colorless liquid, b.p. 133-134" (0.4 nim.), n% 
1.4998: vncilt 1745 [ester carbonyl) and 1675 c r ~ i . - ~  (amide car- 
bonyl): Af,tt:K 251 n u  (4900). 

Found: C, 65.89; H,  8.03; N, 5.99. 

- 

Anal. Calcd. for Ct3H,&OJ: C, 65.80, H, S.07; S,  L!)O. 

1-(2-Hydroxyethyl)-1,3-dihydro-3,5,7-trimethy1-2~-az~~in-2- 
one (IIb).-To a solution of 11.9 g. (0.05 mole) of the 

( 5 )  Pseudocholinesterase activity W R S  determined manometrically utilizing 
various inhibitor concentrations. The enzyme source x a s  human serum 
and acetylcholine (10-1 .If) was the substrate. [I150 values were estimated 
grapbirally. Cotiigounds listed a s  inacti\-e did no t  inhibit a t  lesst .XI?% a t  
10-3 '11. 

(6) Aleitin!: points ;ind boiline points are corrected. The aiitltors are iii- 
debted to  the  Physical and ;\nalytical Ciiettiistry Uepartlttent of The Chi- 
john Co. under the  direction of Dr. Donald R. Myera for the titicroaniilyses 
and spectral data. 
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