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Benzo[6,7]-1,4-diazeping|5,4-b]oxazole derivatives and analogs were synthesized to test their psychotropic

properties.

A majority of the ecompounds in this series were found to have an excellent anxiolytic sedative ac-

tivity, and the relationship between their chemical struetnre and antibemegride activities wax stndied.

1,4-Benzodiazepine derivatives of the type la and Ib,
syuthesized by Sterubach, et al.,! have been shown to be
very effective anxiolytic sedatives.? Thus, we turned
our attention for development of psychotropic agents to
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the synthesis of 1,4-benzodiazepine derivatives having
the new tricyclic ring system of the type II (X = O
or 8; A = straight or branched alkylene). The meth-
odology of the molecular modification stems from au
earlier work?® couceruing a riug-fused chlorpromazine
which showed a slight CNS-stimulating effect.
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Chemistry.—Reuaction  of  2-bromoacetamidobenz-
aldehyde (III) with ethanolamine in MeOH gave the
desired tricyelic compound IV,

Similar treatment of III with 3-aminopropanol or
l-amino-2-propauol afforded V or VI, respectively.
These products IV, V, and VI did not display any psy-
chotropic properties.

We then initiated the following syntheses for the
purpose of studying the psychopharmacology of 1I in
which I}¢ was an aryl group. Treatmeut of 2-(a-
bromoacylamino)benzophenone derivatives (VII, Y =

(1) G. A, Archier and L. 1. Sternbacli, Ckem. Rer.,
ref cited therein,

(2) (a) L. H. Sternbacli, L. O. Randall, aud 8. Gustafson., ''Psyclo-
pharmacological Agents,”" Vol. 1-4, Academic Press. New York, N. Y.,
1964, p 137: (b)) 8. J. Childress and M, 1. Glucknian, J. Pharm. Sci., 53,
577 (1964): () L. 1. Sternbach and L. O. Randall, “CNS Drugs, A Svin-
posinm lleld at the Regional Researchh laboratory, Hyderbad, India,'
C8IR, New Delli, India, 1966, p 53: (d) L. 1I. Sternbach. 1. O. Randall,
R, Banziger, and 1. Lelir, Drugs A fecting Centr. Nerv. Syst.. 2, 237 (1968).

¢3) (a)l G, Bunagawa aud T. lehii, Yokugaku Zasshi, 79, 1401 (1959);
(T Leldi, dhid., 82, 992, 99Y (1962).

68, 747 (1968), and
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Br) beariug various substituents with mercaptoethyl-
amine or alkanolamine, such as ethauolamiue, 3-amino-
propauol, l-amino-2-propaiiol, or 2-amino-1l-propauol,
afforded 2-(a-mercaptoethylamino- or alkanolamino-
acylamino)benzopheunone derivatives (VIII). In this
preparation it was possible to use 2-(a-tosyloxyacyla-
mino)benzophenoue derivatives (VII, Y = p-CH,CsHy-
S0.0) as starting materials instead of 2-{a-bronioacyl-
amino)benzophenone derivatives. Most of VII (Y =
Br or p-CH,;C4H,S0,0) used here were kuown and pre-
pared as described i the literature.t Some of VIII
were found to possess weak antibeniegride activity.
The ring-closure reaction of VIII in either the purified
or the crude state to bhenzo[6,7]-1,4-diazepino[5,4-0]-
oxazoles 1X was accomplished by refluxing VIII
ItOH containing a small amount of AcOH.> The ring
closure at rooni temp proceeded much more slowly than
by refluxing. Compound IX could also be obtained
directly from VII by refluxing with alkaunolamiune or

¢+) L. 11, Sternbach, R. 1. Fryer, W. Moetesics, 1I, Reeder, (5, Sarh, .
Saucy, and A, Stempe!, J. Org. Chem., 27, 3788 (1962).

(7 R. Tachikawa, H. Takagi, T. Miyadera, T Kamioka, M. Fuknnaga,
and Y. Kawano. Japanese Patent Application, Nov 27, 1967 Chem, Abatr.,
71,124516 t1969).
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mercaptoethylamine in MeOH in the presence of anhyd
NaQAc without isolation of the intermediate VIII,

ScurmE 11

As an extension of the chemistry of IX, we investi-
gated a new syuthetic route to IX from 2-aminobenzo-
pheunone derivatives (X).* Heating X with alkanol-
amine at 170-200°, followed by removal of excess al-
kanolamine, afforded an oily condensation product
which slowly gave rise to a crystalline anti Schiff base.”
The oily condensation product would be a mixture of an
oxazolidine XIIa and the Schiff base XIa (XII, XI,
R] = R2 = R4 = R{, = Re = H,R3 = CI,A = CH2CH2)
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The reaction of a-bromoacyl halide or a-tosyloxy-
acyl halide with the oily condensation product or the

(6) R. Taclhikawa, H. Takagi, 1. Kamioka, T. Miyadera, M. Fukunaga,
and Y. Kawano, Japanese Patent Application, Oct 24, 1968.

(7) ta) 8. C. Bell, Frencli Patent 1,369,044, 1964: Chem. Abstr., 63, 6920
(1965)5 ti) 8. C. Bell, G. L. Conklin, and 8. J. Childress, J. Org. Chem., 29,
2368 11964).
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crystalline Schiff base XI gave the same product 1X
(X = O) as previously synthesized.

When a branched alkanolamine such as l-amino-2-
propanol or 2-amino-1-propanol was used in the reac-
tion with VII (Rs = H), there should be 2 isomers of
IX, trans and cis forms with respect to 2- or 3-Me and
11b-Ph groups. Theoretically, if Re in IX is an alkyl
group, there should be 2 or 4 racemic isomers of I1X in
response to the kind of amine, straight alkanolamine
(ethanolamine), or branched alkanolamine (l-amino-2-
propanol, 2-amino-1-propanol), used in the reaction
with VII. For example, 1Xa and IXb were shown by
nmr spectra to exist as a mixture of cis and trans iso-
mers in CDCl; from which the trans isomers were iso-
lated. The stereochemistry determination was made
by X-ray analyses. The trans-IXa isomerized rapidly
in CDCl; at room temp to give an equilibrium mixture

H H
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trans-1Xb trans-1Xa

of the trans and cis isomers (nearly 3:2, respectively).
It seems probable that this isomerization proceeds vig
a quaternary iminium ion (XIV) as shown in Scheme

IV.
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Some of the compounds IX were alkylated to yield
XIII using NaOMe and alkylatiug agents such as
Mel.,

Pharmacology.—As was expected, IX and X1V, ex-
cept for several derivatives, were found to have an
excellent anxiolytic sedative activity.

The studies on antibemegride activity and acute
toxicity of the above benzo[6,7]-1,4-diazepino(5,4-b1-
oxazole or thiazole derivatives (XV) were carried out
on groups of 10 or 20 male mice (ddy strain, weighing
20-25 g) at a minimum of 3 dose levels. The test com-
pounds were given orally as suspensions in 0.85% saline
soln containing 0.59, tragacanth 1 hr before adminis-
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tration of bemegride (30 mg/kg, sc) in 0.85% saline
soln and the animals were observed for 30 miu after
bemegride iujection. The autibemegride activity of
XV was assessed by their ability to inhibit bemegride-
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induced convulsion. In the studies on acute toxicity,
the compounds were also given orally, and the observa-
tion period after admiwstration was 1 week. EDy,
and 1.Dj values were caled by the method of Litch-
field and Wilcoxon.*

The results are summarized in Table II1. The char-
acteristics of the couvulsion induced by bemegride are
siniilar to those of pentylenetetrazole convulsion, and
this anticonvulsant test is a very sensitive measure of
the CNS-depressant effect. Sonie derivatives in this
series, for example, XVa (R, = Ro = Ry = R; = R =
retained antibemegride activity i1 a small dose which
did ot induce ataxia in the rotating rod test or niuscu-
lar relaxation in the inclined plaie test in mice.? Com-
pound XVa, as well us several others in this series,
showed marked taning effects on fighting mice, fighting
hamsters, and aggressive rats in which olfactory bulbs
were rentoved.  In monkeys, XVa inereased sociability
and contentment and deereased hostility and exeita-
bility behavior. Compound XVa was also very po-
teut against couvulsion of the Ll-strain mouse as well
as agaiust convulsion induced by beniegride or pentyl-
enetetrazole i1 mice but comparatively less potent
against convulsion indueed by strychnine or eleetro-
shock.*

As deseribed above, XV had various effects compu-
rable to psychotherapeutic drugs in various animal
species; 1 order to simplify the study of the relation-
=hip between chemical structure and biological activ-
ity, we chose the results of antibemegride test i1 mice
as an indicator. The substitutions of Ry, R., Ry, Ra,
Ri Re. Ry, Ry, and/or Ry in XV by alkyl groups tend
to lower its autibemegride activity. However, the
substitution of Ry by Me enhances the activity very
strouglv.  When Ry is Cl, Br, or NO,, and Ry 15 Cl or
I°, the aetivity s also mmereased muarkedly. Thus, the
most interesting substances with high poteucies in this
series are the compounds XV wherein R, Ry, and Ry
represent Clor Br, Clor I', aud Me, respectively.

The acute toxicity of XV was generally very low, for
example, LD;s value of XVa, XVb (R; = Br; Ry =
CH; X = 0), XVe (R; = CL, Ry = H; X =0), XVd
(I)l:s = ]31, Rm = H, X = O), XVe (Rs = 1\v03, 1{10 =
H;X=0),.XVi(Ry =R, =Cl; Ry =H; X =0), or

t 1u this section Ri, R« Re, Rs, Re, R:, Rs, and Ro are H except wlere
indicated.

(8) J. T. Litelfield and F. Wilcoxon, J. Pharmacol. Ezp Ther., 96, 99
{194y).

(9) 1. Takagi, T'. Kamioka, 8. Kobayashi, Y. Suzuki, and R. Tachikawa,
Nippon Yakurigaku Zascki, 66, 107 (1670).
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XVg (R3 = Br; Ry = Cl; Ryo = CHy; X = O) was 5200,
3600, 1700, 2200, 3200, 3300, or 3800 wmg per kg po,
respectively.

Experimental Section

2,3,5,6,7,11b-Hexahydrobenzo[6,7]1,4-diazepino[5,4-/] 0xazol-
6-one (IV).-—A mixt of 2-bromoacetamidobenzaldehyde (1.55 g,
0.0064 mole) and ethunolamine (0.98 g, 0.016 mole) in 50 ml of
abs MeOIl was stirved for 5 In at room temp. Affer standing
overnight, the reaction mixt was heated imder reflux for 7 hr,
After cooling, the solvent was evapd under reduced pressure.
The oily residine was dissolved in C'H.CL, washed 3 times with
I1,0, and dried (Nap30y). Evapn of the solvent gave an oily
snbstanee (1.0 g) which was chromatographed on =ilica gel (30
g) and eluted with CHCL-MeOI1 (100: 1) to afford 0.17 g of a
solid.  Reervstn from 151011 gave colorless needles, mp 159-161°.
Anal. (CuHeN.O,: G, 1, N, The ir spectrum showed an amide
C==0 at 1675 cm~!, but no aldehyde band: uv AE" 2405
mu (e 17700); wmr 8 3.01-4.30 (3 Clly, m}, 6.83-7.60 (4 11, aro-
matic protons, mj, 8.09 (N11, <), 5.36 (Cl1, ~).

2,3,6,7,8.12b-Hexahydrobenzo(6,7]-1,4-diazepino|5,4-4] -4 //-
oxazin-7-one (V).--A mixt of 2-bhromoacetamidobenzaldehyde
(2.0 g) and 3-aminopropanol (1.5 g) i 30 ml of abx MeOTl was
treated ax described for the prepn of 1V to give colorless needlex
(0.7 g after recry=tn from EtOH, mp 175-176°. Anul. (Cre
HiNO2) C, 11, N The speetra (v, ir, nirj were ax expected.

2-Methy!-2,3,5.6,7,11b-hexahydrobenzo(6,7] -1,4-diazepino-
[5,4-hloxazol-6-one (VI — A mixi of 2-beomoacetamidobenzal-
dehyde (4.0 g) and 1-amino-2-propancl £3.0 g) in 60 ml of ahs
MeOIT was treated ax deseribed for the preparation of IV to give
colorlesx prisms (0.1 g) after recrystn from IKtOL, mp 172-175°,
Anal, (CeHuNO, C, N The spectra (nv, ir, nmr: were
s expected.

Syntheses of 2-{«-Bromoacylamino jbenzophenone and 2-i«-
Tosyloxyacylamino )benzophenone Derivatives (VIT).—'10 a
<oln of 2-aminobenzophenone deriv (I mole) and pyridine (1.2
molex) in 2.5 L. of anhyd tolnene wax added dropwise a =olu of
a-tosyloxy or e-bromoaceyl halide (1.2 molest in 500 ml of anhyd
Phile with stirring nnder ice-11:0 cooling.  The reaction temp
diring the addn was maintained at 10-13°. Stirring was contd
for 30 min at 3-5° and then for 2 hr at room temp. The reaction
mixt was poured into 2.5 1 of ice water, the org layer was =epd,
and the aq layer was extd with Phile. The combited exts were
washed sinccessively with 1LO and satd NaCl =oln nutil nentral to
litmax and dried {NaRO;t. The solvent was distd nnder re-
duced pressnre to give a =olid.  Hecrvstn from BtOH gave the
product (Table 1. The known, unlisted ¢componnds were prepd
in excellent vields (82-457 1.

Syntheses of 2-({«-Alkanolaminoacylamino )benzophenone and
2-{a-Mercaptoethylaminoacylamino )benzophenone Derivatives
(VII1).~ - Compd VI (1 mole) was added in small portions to a
soln of alkanolamiie or mercaptoethylaimine 2.4 molex) in 1.5
L. of CH,Cls at 2-3° with siirring.  Stirring was continned for 50
min at the same temp and then at room temp overnight. The
reaction mixt wax poured into 3 1. of ice H20, the org laver wax
<epd, and the aq laver was extd with ('11,ClL. The combined
exts were washed 3 timex with H.0, dried (Na,SO,, and evapd
under rednced pressare. The residnal oil solidified on standing
overnight.  Recrystic from 12tOI or 50 afforded the pure
product (Table IT ).

Syntheses of Benzo([6,7]-1,4-diazepino|5,4-b]oxazole Deriva-
tives and Analogs (IX). Method A. From 2-{«-Alkanolamino-
acylamino)benzophenone or  2-{a-Mercaptoethylaminoacyl-
amino)benzophenone Derivatives (VIII).—A mixt of VIII (1
mole) and AcOII t2-3 ml) in 3 1. of IStOH was heated nnder re-
flux for 17 hr.  After cooling, the solvent was evapd nnder re-
duced pressure, leaving a solid.  Hecrystn from KEtOH or colimn
chromatography, if necessary, afforded a pnre prodnet (Table
IT1). In this ring-closure reaction, it was possible to nse DMSO
or an org acid with comparatively low mol wt instead of AcOIL

(10} Melting points were taken in a Thomas-lHoover capillary meiting
point apparatus and are uncorrected. Spectral data were ohtained using
Varian A-60 and HA-100 niir, a Perkin-Eliner 221 spectropliotometer, and &
Clary 14 CM-30 (Serial 1258} recording spectropliotonteter. The nur, ir,
and uv spectra of all conpounds were in agreeement with the assizued
stritctures. Wlere analydes are indicaied only by symbols of the elemnents.
analytical results obtained for those clements were within =2=0.17 of cue
theoretical values.
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TaBLE 1

R, (E
R, NHCOCHBr

Q

. (0]
RG oC

Rs

Re

R R7 Mp, °C Yield, % Formula
H H 160-162 91 Ci7HsNO,Br
H H 92.5-94 92 Ci7HisNO,Br
NOz H 151-153 83 ClanNzO4BrCl
H H 126-128 91 Ci:H,oNO,BrCl,
H H 151-152 92 C:H1oNO,Br,Cl
H Me 117-119 89 CieH1sNO,Br,
H Me 186188 90 CisHisNO,Br
Cl Me 115-116 92 CigHi:NO,BrCl,
H Et 93.5-94 89 CHis:NO,BrCl
H n-CaH'] 60-63 93 ClanNOzBrCl

Analyses*
, N, Br®
, Br
Br, Cl
Br, Cl
r, Cl

H
H
H
H

2222
o)

w =
L)

H
H

Zz 222

e YololokoloNeole

r, Cl
r, Cl

ool

H
H
H

o¥e!

H

=z
o)
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Q

’

@ Where analyses are indicated only by symbols of the elements, analytical results obtained for those elements were within +=0.4%,

of the theoretical values. ° Br: caled, 23.12; found, 23.59.
TaBLE II
2-(ALKANOLAMINOACYLAMINO )BENZOPHENONE DEeRIvamives (VIII)
R
R, NH—CO
\CHR,
R =0 R, = Rs = R, = H;
3 R, NHAXH Xl -0
Ry
Rs

No. R: Rs Ri Rs A(X) Mp, °C Yield, % Formula Analyses?®
11 H Cl H H CH,CH, 121-123 86 CiHirCIN.O; C, H, N, Cl
12 H Br H H CH,CH(CH;) 93-96 88 CisH1sBrN,O; C, H, N, Br
13 H NO; H H CH.CH(CH,) 106-108.5 84 CisH1sN:0;5 C H, N
14 Cl Cl H H CH,CH(CH,) 145.5-147 88 CisHsCLN:0; C, H, N, Cl
15 H Cl H Cl CH.CH(CH;) 116-118 86 CisH15CLN,0; C H, N, Cl
16 H Cl Cl Cl CH.CH(CH,) 110.5-112 83 CisH17CL;N0; C,H, N, Cl
17 H Cl H NO, CH,CH(CH;) 101-103 82 CsHisCIN;O5 C,H, N, Cl
18 H Cl Cl H CH,CH, 107-109 89 CiH16CLN2O; C, H, N, Cl
19 H Cl Me H CH,CH(CH;) 83-86 82 C13H2CIN:O; C, H, N, Cl
20 H Cl Cl H CH,CH(CH;) 108-110 85 C1sHgCLN,0; C, H, N, Cl
21 H H Cl H CH,CH; 89-91 79 CzH7CIN;0; C, H, N, Cl

@ Analytical results were within +0.49 of the theoretical values.

Method B. By the Reaction of 2-(a-Bromoacylamino)benzo-
phenone or 2-(a-Tosyloxyacylamino)benzophenone Derivatives
(VII) with Alkanolamine or Mercaptoethylamine without Isola-
tion of VIII.—The compd VII (1 mole) was added in small por-
tions to a soln of alkanolamine or mercaptoethylamine (2.4
mmoles) in 1.5 L. of CH.Cl, at 2-3° with stirring, Stirring was
contd for 30 min at the same temp and subsequently overnight
at room temp. The reaction mixt was poured into 3 1. of ice
11,0, the org layer was sepd, and the aq layer was extd with
CHCl,. The combined exts were washed 3 times with H:0,
dried (Nas80;), and evapd under rednced pressure. The residual
oil was redissolved in 2 L. of EtOH contg 2-3 ml of AcOH and
heated nnder reflux for 17 hr. After cooling, the solvent was
evapd under reduced pressure to afford a solid. Recrystn from

EtOH or column chromatography, if necessary, provided the
product (Table III). In this case, it was also possible to use
other catalysts as mentioned in method A in place of AcOH.

Method C. By the Reaction of 2-(«-Bromoacylamino)benzo-
phenone or 2-(a-Tosyloxyacylamino)benzophenone Derivatives
(VII) with Alkanolamine or Mercaptoethylamine in the Presence
of NaOAc.—A mixt of VII (1 mole), alkanolamine, or mercapto-
ethylamine (1.2 moles) and NaOAc (1.2 moles) in 3-5 1. of MeOH
was heated under reflux for about 17 hr, After cooling, the sol-
vent was evapd under rednced pressure and the residue was extd
with CHyCl; 2 or 3 times. The combined exts were washed
with H»O and dried (Na,SO4). Evapn of the solvent and recrystn
of the residue from EtOH afforded the product. The structure
assignment was made by ir, uv, and nmr spectra.
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H
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H
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I
I
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H
H
H
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H
H
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H

Ra
Cl
Br
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Me
Me

Cl
Cl
Cl
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NO.
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11
H
Cl
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Cl
Cl
Cl
Cl
Cl
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Cl
1
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Br
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H
H
H
51
H
H
H
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H
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F
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n

Cl
Cl
Cl

Cl
H
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i8¢
H
H
H
11
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H
H
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11
11
It
H
H
H

13
H

H
11
H

11
11
I§¢
Cl

H
H
5|
H
I
H
Cl
5t
NO,
H
H
134

R:
H
H
H
H
I1
a
H
51
It
H

11
H
84
I
H
H

H
H
H
I
11
Il
1
H

11
H
I
151

BENz0[6,7]-1,4-D1azKPINO[5,4-b]0XAZOLY OR -THIAZOLE Drrivativis (XV)

Rz
B
o
131

H
I

a

11
H

11
H
I
11
I
H
H
H

H
1
H

11
I
IT

N
H

TasLr 111
R\
R, N-CO
R, C—N
X
Rq
Re R,
Ry Rie
11 H
H H
H H
H Me
H Me
H Me
H Me
H Me
H Me
11 Me
H Me
H Me
Me H
Me 1T
Me H
Et H
H H
H Me
H Me
H I8
H Me
H I8!
H Me
Me H
H H
H Me
Me H
H Me
H Me
11 Me
H H
H Me
Me H

X
0O
O
O
(0
(0]

0
O
¢
O
0O
QO
0
0
0O
0O
(0]
O
0O
O
O
QO
0
0
0
0O
0O
O
0
O
0
0O
¢
QO

Mp, °C
175-176
190-191.5
218-220 dec
174-176
186188
180-183
209 dec
273 dec
172-174
226-228
196-197.5
254 dec
126-127
126127
182-183
154-156
203-204
195-196
187.5-189
165-167
215 dec
203-204 dec
192 dec
172-175
181-183
199 dec
165-167
201.5 dec
205 dec
193-195
207 dec
197 dec
182-184

Yield, %
(method)
64 (B)
59 (B)
53 (B)
58 (B)
72 (B)
70 (A)
52 (A)
63 (B)
66 (B)
64 (B)
65 (B)
58 (B)
25 (B)
26 (B)
23 (B)
28 (B)
21 (A)
58 (B)
63 (A)
67 (B)
5% (BB)
39 (A)
65 (B)
28 (B)
51 (B)
56 (13)
27 ()
6% (A)
63 (A)
55 (A)
61 (B)
64 (B3)
23 (B)

I'ormula
Cil1:CINO,
Cnl{u.BI‘N202
CirH ;3N 30,4
CisH1sN20.
CISHI'ICINZOZ
C[anBI‘Nz()g
CISH17N304
CaoH2 N0,
CZOkIZ2NZO2
CisH6C1eN:0:
Clgll‘ 5012N202
C1oH1yCIN:0;
CisH7CIN,O,
()18H17BI'N202
0181117N3()4
C1oH 1sCINO2
CiH:CIN,O,
CisH iz CINO-
Cisl1sCLN 0.
CulliCLNO,
CilLCLNLO,
CupH L CLN,O,
CisH,6CLN O+
CisllsCLNO;
CiI11CIFN.O,
CgHisCIFN,O,
Cs11,,CIFN,O,
ClTi:CLN:0,
CioH14CINO,
Cisl11sCIN;O4
CiHuBrCIN,O,
Clgl ImBI‘ClNz()g
CisHisBrCIN,0.

Analyses*

C, I, N, Cl
C, 11, N, Br
C, 1, N

C, H, N

C H, N, Cl
C, H, N, Br

L H, N

¢, H, N

G, H N
C, H, N, Cl

C, H, N, Cl
C, H, N, Cl
C, H, N, Cl
C, H, N, Br
C, H, N

¢, 0, N, Cl
G, H, N, Ci
C, 11, N, Cl
C, H, N, Cl

5, H, N, Cl
C, 1, N, Cl
C, 11, N, Cl
C, 1L N, Cl
C, I, N, Cl
C, 1, N, Cl, F
C, I, N, ClL F
C, H,N,ClLF
C, 11, N, C1
C, H, N, Cl
C, H, N, Cl
G, H, N, Br, Cl
C, H, N, Br, Cl
¢, H, N, Br, Cl

Antibemegride
activity, EDsw, mg/kg
(95%, confidence
linits)
2.0 (1.5-2.7)
1.6 (1.4-1.8)
0.78 (0.6-1.01)
14.0 (10-19.6)
2.3(1.6-3.4)
1.7 (1.3-2.3)
1.1 (0.65-1.9)
>100
9.3 (7.6-11.4)
>100
37.4 (30-47)
>100
0.44 (0.35-0.55)
0.41 (0.32-0.53)
0.2 (0.13-0.32)

36.0 (25.7-50.4)
>100

47.0 (34.8-69.1)
>100

0.23 (0.17-0.32)

0.36 (0.27-0.43)

0.1 (0.07-0.15)

0.35 (0.25-0.49)

0.7 (0.58-0.84)

0.11 (0.08-0.16)
>100

8.0 (5.9-10.8)
>100

0.14 (0.11-0.18)

0.15 (0.12-0.19)

0.1 (0.06-0.16)
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b5
36
57
58
59
60
61
62

65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83

85
86
87
38
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
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Cl
Br
Me
Cl
Cl
Cl
Cl
Br
Cl
Cl
Cl
Cl
Cl
Cl
Br
Br
NO,
NO,
Me
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Br
NO,
Me
Cl
Cl
Cl
Cl
Cl
Br
Br
Cl
Cl
Br
Cl
ClI
Cl
Cl
Br
Cl
Cl
Cl
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Me

Et

CH,CH,Cl
CH,-0-CIC:H,
Me

Et

Me

Et

It

Me

Et
CH,CH==CH,
n-C4Hg
CH,C¢H:
CHz—p-CleI_I‘i
CHz-o-ClCGH4
CHz—p-NOzCsH4
CH1,COC:H;s
Me

Me

Me

Me

Me

Me

Et

Me

Me

Et

Me

Me

Me

Et

Me

Me

Me

Me

Me

H

H

Me
Me
Me
Me
Me
Me
Me
Me

Et
’"»-C4Hg
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n

205-207
204-205
219-221
216-217
204 .5-205.5
222-224
220-223
216-217
183-184
173-175
181-183
118-120
128-131
144-146
184-185.5
136-138
191-192 dec
112-114
141-143
134-135
157-160
113-115
121-122
154-157
162-163.5
172-174
211 dee
175-176
149-150
170-173
136-138
163-164
142-145
154-155
153-156
177.5-179
170-172
157-160
164-166
173-175
188-189
184-186
186-187
162-165
155-158
159-161
199-201
241-243 dec
137-138

54 (B)

62 (B)

61 (B)

59 (B)

65 (B)

70 (B)

62 (B)

59 (B)

58 (B)

51 (B)

78

75

66

53

76

75

62

48

72

70

69

54

58

51

53

53
36

41
71

45
69
73

72
68

72

75

75
73
75
68

65

72
78

73

64

59

79
10.5
9.3

CisHinCIN:O,
C[g}‘lnBI‘NzOQ
Cal12N0;
C1s1,4CIN,O2
CisH1sCLN-0;
CisH1sCLN 0.
Cl 9H lSCl2N‘ZO2
C[gl[lsBrclNzoz
CUII{IQCINZOQ
Clez:;ClNzOz
C15117CIN:0:
C,yH1oCIN,0,
C 1 9H lSCl2N202
C2H2CLN O,
le{[']BI‘Nz()z
Coll 19BrN;O.
ClsH17N304

C 1 gH 1 QN3()4
C21H24N2()2
CIQIIIQCINZO2
C30H2CIN:O.
C21H21CIN202
CsH2:CINO2
Ca:HaCIN:O2
CZEH22CIZN2O2
C25H22CI‘IN2O2
CaHzCINzO,4
Czel{zsClNzOs
CioH yBrN2O,
Ci9H15N:04
CZI H24N202
CaH1CIN2O:
C1oH:14CIN:O;
CisHisCLN=0:
CIQH lSCl2N2O2
Cl QH lSClZNZOZ
C[gl‘l NBI'Cl?NZOZ
C[gH 18BI'CIN202
CIQH lSCIZNZOZ
C1sH 5CLN:0,
ClgH 18BI'CIN202
CZOH2ICIN202
C[gH 18012N202
CyH2CIN,O,
CaH 3 CIN:O,
CZOHZI BI'Nzoz
CaoH2CLN:O,
Cl'lHlﬁclNZOS
CisH1;CIN08

C, H, N, Br
C, H,N

C 1, N, Cl

C, H, N, Cl

C H,N,Cl
C, H, N, Cl

C, H, N, Br, Cl
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6.4 (5.0-8.2)
5.9 (4.2-8.3)
>100
12.0 (7.1-20.1)
>100
0.47 (0.32-0.63)
2.8 (2.3-3.4)
0.40 (0.34-0.47)
>100
>100

ot

.9)
1)
.3)
6.5-25.4)

[ S e SN
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WO W
°TeT
~J Ct

H
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o

N
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by -
N =W DR
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RN
[ R
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W = Lo
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NN

(4.1-9.3)
17.2 (10.9-27.2)
7.1 (1.9-27.0)

>100

>100

>100

>100
4.6 (3.56.1)
2.4 (1.5-3.8)

>100

>100
0.87 (0.4-1.9)
0.52 (0.39-0.65)
0.55 (0.36-0.84)
0.22 (0.15~0.23)
0.32 (0.21-0.49)
0.50 (0.34-0.74)

>100
2.9 (2.2-3.6)
1.2 (0.8-1.9)

8.3 (6.6-10.2)
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Synthesis of Benzo([6,7] -1,4-diazepino [5,4-) oxazole'Derivatives

0 —_
R i g po @ = and T_heir Analogs (IX) from 2-Aminobenzophenone Derivatives
T ge : 2 (X) wa Oily Condensation Products or Schiff Bases (XI). - A
b2 2 :f 24 mixt of X (1 mole) and alkanolamine {4-6 moles) wax heated at
ﬁa §E_ ~ = = 170-200° for about 4 hr, and the excess alkanolamine was then
2 5 - o removed slowly nnder reduced pressure.  The residue was dixtd
2z - = in vacuo to give the oily snbstance; ir 1613 (('==N), 1100, 1158,
e ! ) 79 em™t (oxazolidine). Aral. (CulTN0CLH ¢, 1, N.
® The distillate solidified on standing at room temp for several day=
and was recrystd from Cgllg to afford the Schiff base (XI). The
compd was assigned by the uv spectriiun to be anti Schiff hase
. — Whether or not the syn Schilf base existed in the oily product
2 © ON remained unsettled. To a soln of the oily produnct or X1 (1
j z Z mole) and pyridine (2 moles) in 2 1. of dioxane, a-bromoneyl halide
§ o) o) or a-tosyvloxyaeyl halide (1.2 moles) wasx added dropwise with
. N stirring 1nder ice-11,0 cooling.  Stirring was contd for 30 min af
© © 5-10° and for an addl 3 hr at room temp. At the end of the
reactiot, 2.5 L. of toliuene and 2.5 1. of H,0 were ndded and the
N o mixt was shaken.  The org laver was sepd from the ag layer, dried
d = < (NasS0;), and then coned under reduced pressurc. The residue
Es Z Z was recrystd from IZtOH to give the desired product. In this
& Q: % prepu, it wis possible to use an anhyd inorg basxe snch ax Na('Oy,
= = = K:COs, or NalICOs, or an org tertiary amine, for example, pico-
r:f &) line, qninoline, or Et;N in place of pyridine.
= Isolation, Structure Determination, and Isomerization of the
$E Trans Isomers (IXa and IXb).— Recryvstic of INa and IND from
3 3 700 aq KtOH gave the trans isomer as needles with an elongated
9 & o g (" axix.  The cell consts of IXb were c:llcdo by osvill:lti(gn and
Weissegll)erg photographs to be @ = 16.34 A, b = 888 A, ¢ =
13.80 A, and 3 = 102° The ervstals belong to the monoclinic
° ~ ~ svstem and the space group is I'21/c.  The mol stractine was
& N ~ solved by the heavy-utom method with Sim’s weighting scheme. 1!
= 4 4 The parameters were refined by block dingonal least-squares
P = procednre.  After 8§ cycles of these refinements, the I factor

reached 12,34 which wonld be suflicient to disenss the chemical
< structure.  The cell consts of IXa were estimated to be @ =
16,171 A, b = 8742\, ¢ = 13.556 \, and 8 = 11)2°, whose valnes
indicated that the cryvstal dimensions were isomorphons to those
of the crystal of IXb.,  The reflection intensitiex of both erystals
were also similar to each other. Therefore, it is conchided that
the mol confignrations of INa and IXb are identical.

The nmr spectrnm of the trans isomer of INa in CDCl; at
—30° showed a doublet at 1.38 ppm (3 H, J = 0.5 ¢ps) dne to the
Cllg, an AB type gnartet at 3.40 and 3.56 ppm (2 11, J = [2 ¢ps1}
assigned to Clly between the N1IC==0 and the N in the 4
position, two tviplets at 2,53 and 3.39 ppm (2 Il, J = 8.5 ¢ps)
corresponding to the CH, of the oxazolidine ring, a multiplet at
4.0-4.60 ppm assignable to the CH adjacent to the O atom, a
multiplet at 6.98 ppm (5 1) die to the H on the 2 arom rings,
and an NHCO at 836 ppni. - However, 1 doublet of low intensity
due to the CHy of the cis isomer appeared at 1.25 ppm (J = 6.5
¢ps) after a few nin at room tesup and the proportion of the cix
isonmer increased by degrees until an eqnil mixt of the trans and
cis isomers (nearly 3:2, respectively 1 in CDCl; was reached.

Alkylation of NH at the 7 Position of Benzo([6,7]-1,4-diazepino-
[5,4-b) oxazole Derivative and Its Analog (IX).—The compd IX
{1 mole) was mixed with NaOlNe (1.2 moles) in MeOFH at room
temp aud then MeOIT was evapd under reduced pressire below
40°, To the residual oil was added 5 1. of DMF, and the mixt
was stirred for 2 hr at room temp. The resulting MeOH wax
again evapd under rediiced pressure at a low temp and then
alkylating agent (2-3 moles) wax added to the above mixt with
stirring under ice-11:0 vooling.  After standing overnight, the
solvent was removed. The residne wax dissolved in CHCl,
washed with 1,0, and dried (Nn,804}, and the solvent was evapd.
The residual solid was recrystd from EtOH to give the product
(‘[able TII).
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(11) G. A. Sims, “Computing Methols and the Phase Problem in X-ray
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