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STUDIES IN THE HETERQCYCLIC SERIES. XII.
THE CHEMISTRY AND APPLICATIONS OF AZA~
AND THIA-ANALOGS OF PHENOXAZINE AND RELATED

COMPOUNDS*

Charles O, Ckafor

Department of Chemistry, University of Nigeria,ANsukka. Nigeria

Interest in naturally occurring and synthetic
phenoxazine derivatives prompted the synthesis of new
rings derived from phenoxazine. Replacement of the
benzene rings with pyridine, pyrazine, furan and pyrrole
or a combination of them led to novel pyrrolobenzo/7,47
oxazine, furanobenzqé?,ﬁ?bxazine,1,ﬁ-diaza- and 1,9-
diazaphenoxazines. This article provides a survey of
the chemistry and applications of novel heterocyclic ring
analogs of phenoxazine and the related dibenzoxazepines

and ~oxazocines.

1. INTRODUCTION
Interest in the chemistry of dyes during the last quarter of the

last century led to the synthesis of a large number of dyestuffs
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derived from phenoxazine1 ring (). The parent compound was
synthesized for the first time by Bernthsen> in 1887 following his
successful synthesis of phenothiazine (II), the sulfur analog3 of

phenoxazine.

H H
Q00 OO
0 S
{ I { I1 )

The naturally occurring phenoxazine derivatives are also anumerous

and have been classified as Ommochromes, Fungal Metabolites,
Questiomycins and Actinomycins. The ommochromes such as xanthommatin
(III) are acidic_pigmants found in different arthropods and are
responsible for the coloration in the wings, cuticle and eyes of
insects.kﬂa Some fungal metabolites derived from phenoxazine ring
have been isolated from various wood-rotting fungi and from moulds.
The coloration in these microorganisms has been attributed to these

phenoxazine derivatives of type v, 211

HOQC~-CHCHA-C=0
b, S
o 0
( ITI } (1Iv)

Another phenoxazone derivative known as questiomycin A12 {v, R = H)
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was isolated from Streptomyces fungicidicus13 while the 2-acetyl

derivative (V, R = COCHE) wag isolated from Waksmania aerata and

. s 14
Pseudosomonas iodinum.

peptide peptide

| |
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) 0 o
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(v)
{ vI)

The actinomycins, which are a group of very toxic antibiotics obtained
from certain species of the genus, Streptomyces, are complex chromo-
13 '

peptide derivatives ~ of phenoxazine (VI). About eighteen of them have
been isolated and they differ mainly in the amino acid sequence in the
peptide chain. In small doses, actinomyein anﬁibiotics show anti-tumor
activities in laboratory animals but in man they are effective in the
treataent of Hodgkin's disease, 8 cancer-like disease of the lymphatic
system.16“1?
Following repeated reports on the pharmacological activities of

phenothiazine18-20

and phenoxazine, attention wés diverted from their
dyeing properties to a study of their biological activities. From
tests carried cut in laboratory animals and in man, it was found that
many phenoxazine derivatives showed pronounced pharmacological
activities as CHS depressants, sedatives, antiepileptics, herbicides,
tranquilizers, antituberculosis, anti-tumor, antibacterial, spasmolytic,

anthelminthic and parasiticidal agents.21'34
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Other applications of phenoxazine derivatives include their use as

36 37

acid~base indicators,”’ and

38-41

antioxidants,35 biological stains,

Phenoxazine itself
k2

bromometric and stannometric redox indicators.
has been used as a stabilizer for the polymerization of vinylpyridines,
polyethylene and polyas‘(;grrene.h'3 Some derivatives were also reported as
having radioprotective and antioxidative actions.4k

Even though their pharmacological activities appear numerous and
impressive, these properties are generally inferior to those of the
phenothiszines. Early improvements on the structure of phenoxazine
involved chahges in the side chain and the 10-alkylamincalkyl group but
nowadays interest is beéing shown on the modifications of the phenoxazine
ring itself through replacements of one or more benzo groups with furan,
pyrrole, pyridine and pyrazine rings as the case may be. The modifica-
tion could also involve expansion of the oxazine ring leading to
oxazepines and oxazocines.

A review of the chemistry of fhenoxazine has been feported many times

46 Rodd, Landquist, McKee,47 Schaefer,qs Ionescu

50

by Pearson.l"5 Ramage,

49

and Mantsch. In an earlier paper, it was pointed out that although

51

several azaphenothiazines have been reported, only 1-aza-, 2-azaw,
Fe-aza~-, 4-aga- and 3,4%-diaza-phenoxazine rings have been synthesized in
the phenoxazine series. In the last few years further advancement has
been made in this direction, It is the aim of this paper therefore to
spotlight the reports which have been made in recent years on new

azaphenoxazinres from which some interesting new chemistry and new products

of phenoxazine have emerged,
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2. 1,4-DIAZAPHENOXAZINE.
Reports on the interesting pharmacological activities of

52«57

3,4%~diazaphenoxazines prompted the synthesis of other isomeric
diaza-phenoxazines, The second aza-phenoxazine ring in this series

is the 1,4-diazaphenoxazine system (VII) prepared by refluxing a mixture
of 2,3,5,6-tetrachloropyrazine (VIII) with the sodium salt of o-aminoe
phenol (IX) in isopropyl alcohol., The resulting diaryl ether (X) was
cyclized with or without rearrangement to the desired compound, VII,

by refluxing with sodium hydroxide in isopyropyl alcohol for a half

58

hour period.

Cl Ny -Cl NHo NH 5 Cla Ny ~Cl
P
cl N? c1 “~ONa o] N cl
: X
( vIIT ) ( )

N N
XX,
07 NNl

{ VII )

The same product will be expected if the cyclization proceeded via
Smiles rearrangement51 of diaryl ethers and sulfides.
These 1,4-diazaphenoxazine derivatives showed pesticidal, herbicidal

and anthelmintic properties. 2,3-Dichloro-1,4-diazaphenoxazine (VII)

gave 100% control of Trichophyton mentagrophytes and Pullularia

8
pullulang at concentrations of only 10 ppm.5
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3. 1,9-DIAZAPKENCXAZINE.

In addition to the preparation of 3,4-diaza- and 1,%-diazaphenoxazines,
the synthesis of 1,9-diazaphenoxazine (XI) was recently revorted. This
is the only known diazaphenoxazine in which the ring nitrogens are in
different rings. The reactions leading to the parent heterocycle
involved the base-catalysed condensation of 2-amino-3-hydroxypyridine
{XXI) with 2-chloro-3-nitropyridine (XIII) in dilute sulfuric acid. The
diarylamine, (XIV), obtained in 45% yield, after neutralization with
concentrated ammonia, was converted to 1,9-diazaphenoxazine (XI) in 31%

yield by refluxing with potassium hydroxide in dimethyl sulfoxide for

10 hours.59'6o
3t
N
+
™ OH -t NOz H3O N\ N\
| ¥ | l = l ~
NZ N, NP el OH 0N
( XII ) ( XIII ) ( XIV )
KOH
4 \DNSO
H H N
400 400
Ry AN N N
{ XV ) { XI )

1,9-Diazaphenoxazine obtained in an overall yield of 14% is the
second azaphenoxazine whose parent cowpound is now known. It is a

microerystalline compound melting at 245-246%. The ultraviolet spectrum

had three intense absorption maxima at 338, 217 and 210 mm. Host
phenoxazine compound show characteristic absorption maxima between 318

and 338 nm.l}9
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The infrared spectrum showed strong bands at 1297 cm"1 (aromatic NH},
1250 on~! (aromatic G-0-C ether linkage), 741 and 772 e~ {presence of
three adjacent free hydrogen atoms of pyridine) (Fig I }. The nmr
spectrum provided confirmatory evidence of structure. The aromatic
protons appeared as a multiplet between 2.70 and 3.50 T . Owing to the
symmetrical nature of the molecule, HA‘ representing the protons gt C-2
and C-8 appeared as doublet of doublets at 2.76 v (JﬂB = 6 Hz, I =1 Hz).

H, representing the protons at C-4 and C-6 appeared in the same pattern

at 2.94’Y(JAC = 1 Hz, J = 8 Hz). The uppermost field doublet of doublets

BC
centred at 3.30t is due to oy (3H and 7H), JAB = 6 Hz and JBc = 8 Ha

(Fig. 1T )‘ Thus the nmr spectrum is in agreement with structure XI

which was assigned to this compound. The alternative isomeric 1,6~
diazaphenoxazine (XV) would be expected to have a more complex spectrum
due to absence of symmetry.

The diarylamine intermediate was also obtained but in a much lower
yield by refluxing a mixture of compounds (XI1} and (XIII) in alcoholic
base. If the starting aminohydroxypyridine and chloronitrepyridine were
refluxed in dimethyl sulfoxide in the presence of potassium hydroxide
for nine hours, only an 8% yield of 1,9-diazaphenoxazine (XI) was obtained
in this single step reaction compared to an overall 14% yield obtained by
the 2-step reaction.so

1,9~Diazaphenoxazine and its precursor, (XIV), were tested in mice and
rats for their effects on the central nervous system. Both compounds
showed both analgesic and CNS~depressant activities. They decreased body

temperature by as much as 1.9° compared to 0.8° in chlorpromazine.61
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4. PYRRULOBENZO/T,4%/0XAZINE.

Replacement of one of the benzo groups in phenoxazine with pyrrole
1eading to pyrrolobenzqé?.ﬁ?bxazines (XVI) has been recently achieved
by photosensitized oxygenation of 3~substituted indoles. Methylene
blue-sensitized photo oxygenation of tryptamine hydrochloride (XVII)
yielded the 2,3-dihydro-pyrrolobenzo/1,4% oxazine (XVI) in 89% yield62

as a colorless oil, bp. 159-160° (1 mm Hg).

1 H o mn
CH2CH2NH2 «HC1 0 2 N N
| —— |
N MeOH 0
H OMe

{ XVIT ) ( xXvI )

These photooxygenation reactions were inhibited by the addition of well-
known singlet oxygen gquenchers such as 1,4~diaza—bicyclq&§,2,g7bctane or
triethylamine indicating that the reactions involve singlet oxygen.

When a thoroughly Ga-saturated solution of Nb-methoxycarbonyltryptamine
(XVIII) was irradiated in 5% pyridine in methanol using a 200-W halogen
lamp for three hours in the presence of rose bengal in an ice-cooled bath,
a variety of products was obtained after chromatography. However, when
the reaction mixture was concentrated and filtered over an alumina column
fellowed by preparative TLC (A1203), the 3a-hydroperoxy-pyrroloindole

{X1X) was isolated in 41% yield as an oil.
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+ other products

N i)
H |
CO,Me
1 ( ¥IX )
02 ) MeOH
#
> + COsMe
H H | 2
N N
N) NHCCyMe o
H OMe
( XVIIT ) { X )

In methanol compound (XIX) underwent a facile acid catalysed rearrange=
ment at room temperature to afford 89% yield63 of the 2,3-dihydro-
pyrrolobenzoé?,&?oxazine (¥X). These reactions provide a new method
for the oxidative transformation of indoles into pyrrolql?,&7-
benzoxazines., Similar acid-catalysed rearrangements have been observed

by other workers.sh

5. FURANOBENZO/T,4/0XAZINE.

Further variation of phenoxazine structure leading to furanobenzo/7,4/
oxazines (XXI) was accomplished by photosensitized oxidation of J-substi-
tuted indoles (XXII). The hydroperoxidic¢ products underwent acid-
catalysed rearraangement to 2,3-dihydrobenzq[?t£7oxazines.

The rose bengal-sensitized photooxygenation of N-methyliryptophol

(XXIII) (2 mM solution) in methanol at room temperature gave the 02-03

ring cleavage product (XXIV) in 90% yield., If the photooxygenation
reaction were however carried out at -70° until one molar equivalent
of oxygen was absorbed and the solvent removed under vacuum at Oo, the

3~hydroperoxyindoline (XXV) was obtained in 95% yield.
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l0 00
[ :UI CH,CH,0H 2 CH,CH,OH
+
) g
Me ﬂe
( XXIIT ) { XXvVI )
CHCH,OH / \ OOH
|__©C
|
?/’ o} N o
Me Ae
{ XXVIT ) _ ( XXV )
0 ?e
CIN (4]
OH
™
Me N OMe
( XXIV ) ( XXVIII )

When compound (XXV) was treated with methanol containing a catalytic
amount of hydrochloric acid at room temperature, the 2,3-dihydrofurano-
benzq&?,ﬁ?oxazine (XXVIII}was obtained in 75% yield as a pale yellow

62

oil, The proposed intermediates (XXVI) and (XXVII) have not been

fully established.

6. DIBENZ/b,f//7,4b70KAZEPINES,

In addition to modifications involving the two benzo groups in
phenoxazine, the central oxazine ring can be expanded leading to
oxazepine and oxazocine rings. Because of the formal relationship
between these structures with phenoxazine, the chemistry of these ring

systems is also discussed.
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Derivatives of dibenzZ?,£7Z7,37bxazepine {XX1%), particularly the 11-
piperazino derivatives were prepared by cyclization of 4u(2-thenyl)=t~

piperazinecarboxylic acid o-phenoxyanilide,65 (XXX).

10
9 N~‘%l
8 1 Ui 7\ H
8 CH =N Ne=C==N
7 o 2 2 N/ 1
6 5 o
4 3 0
( XXIX )
{ XXX )
POCl3

@— CIH2
()

9%
0
{ XXXI1 )
Starting with 11-chlorodibenz/b,f//7,4/oxazepine (XXXII), the 11-

alkoxyamino derivative (XXXIII) was obtained by refluxing with 2=

dimethylamincethanol and sodium hydride in benzene.66

c1 OCH>CHoNR R
N HOCH ,CH,NR; Ry =
=
o 0
{ XXXIT ) ( XEXIII )
66

Several derivatives in this series were alsoc reported. The

dibenzoxazepine (XXXIV) was converted to the 142,34 13b~tetrahydroimidazo-
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Zg,hfg7dibenqéﬁhéath&7Loxazepines (XXXV) by reaction with carbon

disulfide followed by reduction with lithuim sluminium hydride.

R
H  CHaNHR r

N
N
cs,
LiAlHy 5

{ XXXIV ) { XXXV }
Alternatively, the same product was obtained by cyclization with 40%

formalin.G? Treatment of 2-chloro-dibenz/b,£//7,4/0xazepin-11(10H)~one
(XXXVI) with Nemethyl-piperazine followed by nitration resulted in
2-chloro-7-nitro-dibenz/b,£//1,4/oxazepin-11(10H)~one (XXXVII).
Reduction with zinc and concentrated hydrochloric acid followed by

diazotization in the presence of acetic acid led to the 7-hydroxy

Me
derivative (XXXVIII).68 |
N
g O ﬁ :
N H NMe
o c1 :\/:
[ ¥XXVI ) { XXXIX
+
Me €
|

/'_\z_g

Nj ]
EN 1 Zn/HC1 o

S 2 NaNO,/AcOH
1o o c1

XXXVIT
{ XXXVIrxr ) (
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The action of phosgene on 8-chlaro-10,11-dihydrodibeng&gh£2£Thﬂ/-
oxazepine (XL) in mixed toluene and diethyl ether in the presence of
triethylamine led to the 10-carbonyl chloride (XLI). Reaction with
hydrazine hydrate in ethanol in the presence of methylene chloride
and diethyl ether gave the hydrazide (XLII) which was converted

to the amide (XLIII) by the action of phenylacetyl chloride in

triethylamine.69
?OCl
N
NEt3 o
{ XL } { XLI )
CONHNHCOCHZPh CONHNH2
PhCH,COC1 '
NEt 3
( XLIII ) {( XLII )

The 4i-nipecotyl derivative (XLIV) was obtained by acylation of o-(4-
chlorophenoxylaniline (XLV) with 1-methylisonipecotinoyl chloride
(XLVi}. The resulting 2'-(p-chlorophenoxy)-1-methylisqnipecotinanilide
(XLVII) was cyclized by refluxingwith phosphorus oxychloride and

phosphorus pentoxide.?o
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Me
!

(N

cocl
NH, cl WHCO c1
+ —_—
0 ? ©
He ( XLVII )
{ XLV )
( XLVI )
Me P20s3
[!] POC14
Nz
@ l
0

{ XLIV }

Several other derivatives of dibenzoZS,j?ZT,&?oxazepine were also
described, 1736
In a study of the biological properties of these compounds, it was

found that they were active antihypercholasterolemic,69
66,72,75 71,83

antihistaminic,ss

antidepressive; antiasthma,66 neurocleptic and antiemetic

agents.?1'83 Some derivatives of this ring system are useful as asnti-

72 73,80

allergie agents, inflammation inhibitors, sebum secretion

73 73,85

inhibitora’” and antagonists to acetylcholine,S~hydroxytryptamine
and prostaglandins?3’85 In 8-chloro 10-carboxylic acid hydrazide
derivatives (XLII) prostaglandin Ea-induced diarrhoea in mice was

inhibited in 50% of the mice?5 The 11-piperazinyl derivatives (XXXI)
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65

have antiphlogistic and tranguilizing activities. 8,75 The ED

50 T
the depression of motor activity in Rats is 0.24 - 28 mg/kg i.p.68

77

The imidazodibenzoxazepines (XXXV) were antidepressants at 0.01 - 1.0

mg/kg. Other pharmacological properties include hypochesteremic,80

80,82

analgesic and psychotropic80 activities. The 11-aminoalkyl esters

have CNS activities and their LDBO in mice on i.p. or oral application
are 75 to 500 mg/kg or 300 to 2000 mg/kg respectively.86

7. DIBENZ/D,e//7,4/0XAZEPINES.,

Further variation of the dibenzoxazepine ring involves the prepara-
tion of dibenzZF,QZZ?,&?bxazepines (XLVIII) in which the positions of
ring nitrogen and oxygen are exchanged. The triflucromethyl derivative
was obtained by condensing a mixture of 4-chloro-2-bromobenzyl bromide
(XLIX) and 5~trifluoromethyl-2-hydroxyformanilide (L) in the presence
of ethanolic sodium methoxide. The resulting 2-(4-chloro-2-bromobenzy-
loxy)-S~trifluoromethylformanilide (LI) was cyclized by refluxing for

3.5 hours in the presence of potassium carbonate and copper bronze in

dimethylformamide.
|
OH CH,Br NaOEt
TEtoH
CF3 NHCHO CF3 ?H Br Ccl
(L) { XLIX ) CHO(LI)
10 Cu,DMF
9 o~i1l 0
7 2 CF3
6 {5 |
i3 CHO c1
{ XLVIIT ) { LIT )
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The cyelic product, 3-chloro-5,11-dihydro=7-(triflucro-methylldibenz
Z$237Z?,ﬁ7bxazepine-5»carboxaldehyde (LII) was deformylated by refluxing
with 25% aqueous sodium hydroxide. 5~ Alkylation was achieved by

refluxing with alkyl halides for three hours in the presence of sodium

87

hydroxide and gave satisfactory yields of 3-chloro-5-alkylaminoalkyl-

5,11=-dihydro-?~(trifluoromethyl)dibenz/b,e//1,4/0xazepine (LIII).
86,88-94

Several derivatives were alsoc prepared and tested for their

pharmacological properties. These compounds showed considerable

87,91 8

microbicida1,88 surface disinfectant, 8 CNS
90 91

tranquilizing,

antibacterial,92‘93 fungi-
94

stimulant.90 muscle relaxant,
93 92

sedative,

cidal, antituberculosis, and antiarrhythmic activities. At cone

centrations between 0.001 and 0.1% solns, some Nealkylaminoalkyl

derivativea eliminated Staphylococcus aureus and Trichophyton menta-~

ok and in doses of 20-200 mg per day, they showed sedative

95

grophytes

and hypotensive activities.

8. PYRIMIDG/K,5-b7/7,5/BENZOXAZEPINES .

Attar, Wamhoff and Korte96

have recently reported the synthesis of
one of the diaza-analogs of dibenzoé?l£7bxazepine. In the reactions
leading to this ring system, l4=-chloro-5-acylpyrimidines (LIV) were
condensed with o-aminophénol (IX) and gave good yields of 1,3,11-

trisubstituted pyrimido&ﬁ,515217,27benzoxazepines (2,4~diazadibenzo-~

xazepines) (LV),

(407)




R2 R1

Rz
Ny =0 NHz 2N / =n
A '
o
R3 N Cl OH

( LIV ) ( IX ) (v) ©

Kim and Santilli’’ have obtained the isomeric pyrinido/5 ,4-c//1,57
benzoxazepine ring system (LVI) by condensing h-chloro-5-carbethoxy-
2-phenylpyrimidine (LVII) with o-nitrophenol (LVIII). The resulting
diaryl ether (LIX) was reduced with palladium on carbon. During this
reaction, the o~amino diaryl ether (LX) thus formed rearranged to the
corresponding o-hydroxy diarylamine {LXI) followed by cyclization to

the product, 2-phenylpyrimidq£§,4-62Z—u57benzoxazepin-5(11H)—one (LXII}).

COOEt C OE
Jt\i\/j @ /ﬁ/ t 02N I\\)
Ph N “cl =

{ LVII ) ( LVIII ) { LIX 3}
H2 rd/cC
Q
]
N | C-0EtL H 4¢\]fc OEt HoN. R
- |
Ph’LtN N 4L\ =
H
( LXI ) { TX }
Q
- O
- ./
3N I 5 6 7 RC
/Lb strong
Ph 2N N 8 base
1 H
1¢ o

( LXITI ) ( LXI )
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The pyrimidobenzoxazepines,(LXIII), as well as their intermediates

(LIX) and (LXI) were CNS-depressants.g?

9. PYRIDOBENZOXAZEPINES.

Pyridobenzoxazepine was obtained by refluxing a mixture of o-bromo-
benzyl bremide (LXIV) and 3-hydroxy-2-nitropyridine (LXV) with ethanclic
potassium hydroxide. The resulting diaryl ether (LXVI), obtained in
60% yield was reduced and cyclized probably by refluxing with potassium
carbonate in the presence of copper bronze to yield pyridqé?,ﬁ7%enzo-

xazepine (LxVII).J®

01 . rartemmre ()
CHZBI R~ KOH \
* ' EtOH, A
Br NP o, ’ Br o N
2
( LXIV } { LXV } ( LXVI )

(H]

o U
i~ o

( LEVII ) ( LXVIII )

10. THIENOBENZO/T,470XAZEPINE.
The thieno analog of dibenzoxazepine was recently reported by

99

Nakanishi and his co-worker. By refluxing suitably c~substituted

thieny)-(2~aminophenyl) ether (LXIX) with mercuric acetate in xylene

(409)
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for a period of 24 hours, the corresponding thienobenzoxazmepine (LXX)

was obtained.

CHpR CH,R

1& ;q
[:Nj] Hg (0AcC) , 'h‘ [:N:]
I

Xylene

( LXIX ) ( LXX )
76,99

Several derivatives vwere also prepared but the biological evaluation

has not been reported.

11. DIBENZ/b,g//1,5/0XAZOCINE.

Further variation of the phenoxazine ring involves the expansion of
the oxazine ring by two carbon atoms leading to dibenzoxazocines.

In one method E,ZI-di(bromomethyl)diphenyl ether (LXXI) was reacted
with primary amines at 80° in an autoclave for 5 hours, N-substituted
dibenzoxazooines (LXXII) were obtained. The N-methyl derivative was

collected in 68% yield.100

0 0
QL. 0 = —(
CH,Br BrH,C N

R

( LXXII )

/ :
The polycyclic azocine derivatives LXXIII , (R’ = H) were also obtained

from these reactions.101
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Rl
R
I
N
0O
R O
]
R
( LXXIII )

When the same workers102 condensed h—chloro-z,zi-di(bromomethyl)
diphenyl ether (LXXIV) with w-amino-alcohols, the expected 3-chloro-
6-(w-hydroxyalkyl)~6,7-dihydro-5H-dibenz/b,g//7,5/0xazocine (LXXV} was
obtained along with the 16-membered ring dimer (LXXIIT) (R = c1,

R = (CHE)nOH) as a by-product.

0 0
cl CH,Br  BrHp & (R'=C1
R=(CH,) CH)
{ LXXIV ) (CHp) ,OH
{ LXXV )

The formation ratio of these products varied with the reaction

conditions. From the original reaction of 2,2’-di(bromomethyl)diphenyl
ether (LXXI) with = primary smine, the two products - the dibenzég,g2£3,§7—
oxazocine (LXXII) and the j6-membered ring dimer LXXIII (R’: H)} were both
isolated.103 Again the formation ratio varied with the reaction

conditions.
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Many derivatives of this ring system were also reported100—10h and

100,401 100,104

found to possess antiinflammatory, ' analgesic,1oo antidepressant,

101

antiedema101 and psychotropic activities.

12. DIBENZ/b.f//7.4/0XAZOCINE.

It was shown by Yale, Sowinskii and Spitzmiller '*? that the reaction
of w¥,x/ -dibromo-o-xylene (LXXVI) with an o-aminothiophenol (LXXVII) in
DMF at 95° led to the corresponding 10,11-dihydrodibenzo/b,£//7,47thia~

zepines (LXXVIII).

10 11 I::]::::I,
H2Br
2
[:::]: ‘]::::I: 95O 6
CHzBr
{( LXXVI ) ( LXXVII ) { LEXXVIII )

Replacement of the o-aminothiophenol with owaminophenol (IX} did not

give the expected dibenzoxazocine but instead the product, (LXXIX), was

isolated. 198
CH,Br NH o DMF
+
CH,BE OH
{ LXXVI ) ( I% ) ( LXXIX )

A successful route to this ring system involved the condensation of
®~chloro-o=toluate (LXXX) with the sodium o~nitrophenoxide (LXXXI} in
ethanol-DMF mixture. The resulting o ,x/—bis(o-nitrophenoxy)-o-xylene
(LXXXII) was hydrolysed with sodium hydroxide in aquecus ethanol. The
product & -(o-nitrophenoxyl-o-tolui¢ acid (LXXXIII) was then reduced

with Raney nickel. An intramolecular cyclization was induced by the
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addition of dicyclohexylcarbodiimide (DCC} in ethyl acetate. Dibenz-
[P, £7/7 i oxazocin=11 (12H)-one (LXXXIV) was obtained in 39% vield.
Lithuim aluminium bydride reduction converted compound (LXXXIII) to

the parent compound, dibenz/b,f7/7,4/oxazocine (LXXXV) in 79% yield.
Compound (LXXXV) is a solid melting at 133 - 135°. In the mmr spectrum,
the eight aromatic protons appeared as a multiplet between T 3.58 and
2.65. The two protons on C-6 appesred as a singlet at 4,677 while
those on C-11 appeared at 5.42 ¥ as a singlet too. The 12-MH proton

appegred as a broad peak at 6,10 T .

@COZME - - @02% OzI\D
+ —_—
DME
CH.C1 ONa CH> C

{ LEXX ) { LXXXI ) { LXXXIT )
NaOH
aqg.BtOoH

COxH H2ND Raney Ni @::21‘1 OZID
NaOH,E,0,B
o r 2 r 2 Hz_'—o
{ LXXXVI ) { LEXXIII )
Dae
EtOAc
1
o & 10 11 | ,
[ LiAlH, N
i ' 9
12 3
0 0
8 6 V5 4
7
( LXXZIV ) { LXXXV )

N-Alkylation was accomplished via two routes which involve the
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generation of the anions (LXXXVII) and (LXXXVIII) followed by the action

of the alkyl halide.

( LEXXIV ) ( LEXXXV )
DMF
E?g Nat
o y
© )
0 0
{ LEXXXVII ) ( LXXXVIII }
RBr,A RBr A
R
g n . I
R R,
O O g
( LXXXIX ) { XC )

The 12-alkyl-dibenzoxazocin 1i~one (LXXXIX} was also converted to 12-alkyl
diben;éF,j?ZF,ﬁ?Bxazocine‘(XC) by lithium aluminium hydride reduction.106
A number of other derivatives and mainly the 12-alkylaminoalkyl-, the

12-acylamino=- &8nd 12~aralkyl derivatives were alsc reported.106
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