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STUDIES I N  THE HETEROCYCLIC SERIES. X I I .  

THE CHEMISTRY AND APPLICATIONS OF AZA- 

AND THIA-ANALOGS OF PHENOXAZINE AND RELATED 

COMPOUNDS* 
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I n t e r e s t  i n  n a t u r a l l y  occurr ing and s y n t h e t i c  

phenoxazine de r i va t i ve s  prompted t h e  syn the s i s  of new 

r i n g s  der ived from phenoxazine. Replacement of t h e  

benzene r i n g s  with pyr id ine ,  pyraeine,  f u r an  and py r ro l e  

o r  a  combination of  them l e d  t o  novel p y r r o l o b e n z o B , g  

oxazine, f u r anobenzo f i ,~oxaz ine ,  1 , b d i a z a -  and 1,9- 

diazaphenoxazines. This  a r t i c l e  provides  a  survey of  

t h e  chemistry and app l i c a t i ons  of novel he t e rocyc l i c  r i n g  

analogs of phenoxazine and t he  r e l a t e d  dibenzoxazepines 

and -oxazocines. 

1. INTRODUCTION 

I n t e r e s t  i n  t h e  chemistry of  dyes during t h e  l a s t  qua r t e r  of t h e  

l a s t  century l e d  t o  t h e  syn the s i s  o f  a  l a r g e  number of dyes tu f f s  



1 .  derived from phenoxazine rlng (I). The parent compound was 

2 
synthesized for the first time by Bernthsen in 1887 following his 

3 successful synthesis of phenothiazine (II), the sulfur analog of 

phenoxazine. 

The naturally occurring phenoxazine derivatives are also numerous 

and have been classified as Ommochromes. Fungal Metabolites, 

Questiomycins and Actinomycins. The ommochromes such as xanthommatin 

(111) are acidic pigments found in different arthropods and are 

responsible for the coloration in the wings, cuticle and eyes of 

insects. 4-8 Some fungal metabolites derived from phenoxazine ring 

have been isolated from various wood-rotting fungi and from moulds. 

The coloration in these mioroorganisms has been attributed to these 

phenoxazine derivatives of type IV. 9-11 

Another phenoxazone derivative known as questiomgcin (v, R = 8 )  
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was isolated from Streptomyces fungicidicus13 while the 2-acetyl 

derivative (V, R = COCH ) was isolated from Waksmania aerata and 3 
Pseudosomonas iodinum. 

14 

peptide peptide 
I I +:@ 

H 3  CH 3 

( V I  ) 

The actinomycins, which are a group of very toxic antibiotics obtained 

from certain species of the genus, Streptomyces, are complex chromo- 

peptide derivatives15 of phenoxasine (VI). About eighteen of them have 

been isolated and they differ mainly in the amino acid sequence in the 

peptide chain. In small doses, actinomycin antibiotics show anti-tumor 

activities in laboratory animals but in man they are effective in the 

treatment of Hodgkin's disease, a cancer-like disease of the lymphatic 

system. 16-17 

Following repeated reports on the pharmacological activities of 

phenothiasine 18-20 and phenoxasine, attention was diverted from their 

dyeing properties to a study of their biological activities. From 

tests carried out in laboratory animals and in man, it was found that 

many phenoxazine derivatives showed pronounced pharmacological 

activities as CNS depressants, sedatives, antiepileptics, herbicides, 

tranquilizers, antituberculosis, anti-tumor, antibacterial,spasmolytic, 

anthelminthic and parasiticidal agents. 21-34 



Other applications of phenoxazine derivatives include their use as 

 antioxidant^,'^ biological stains,36 acid-base  indicator^,'^ and 
bromometric and stannometric redox indicators. Phenoxazine itself 

has been used as a stabilizer for the polymerization of vinylpyridines, 42 

polyethylene and p~lystyrene.~' Some derivatives were also reported as 

having radioprotective and antioxidative actions. 44 

Even though their pharmacological activities appear numerous and 

impressive, these properties are generally inferior to those of the 

phenothiazines. Early improvements on the structure of phenoxazine 

involved changes in the side chain and the 10-alkylaminoalkyl group but 

nowadays interest is being shown on the modifioations 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 phenoxazine has been reported many times 

by P e a r ~ o n , ~ ~    am age,^^ Radd, Landquist , ~ c K e e , ~ ~  ~ c h a e f e r , ~ ~  Ionescu 

and ~antsch.~' In an earlier paper,50 it was pointed out that although 

several azaphenothiaaines5' have been reported, only I-aza-, 2-aza-, 

3-aza-, 4-aza- 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 

azaphenoxazines from which some interesting new chemistry and new products 

of phenoxazine have emerged. 



HETEROCYCLES, Vo1.7, No. 1 .  1977 

2. 1,4-DIAZAPHENOXAZINE. 

Reports on the interesting pharmacological activities of 

3.4-diazaphenoxazines 52-57 prompted the synthesis of other isomeric 

diaza-phenoxazines. The second aza-phenoxazine ring in this series 

is the I,&-diazaphenoxazine system (VII) prepared by refluxing a mixture 

of 2,3,5,6-tetrachloropyrazins (VIII) with the sodium salt of o-amino- 

phenol (Ix) in isopropyl alcohol. The resulting diaryl ether (XI was 

cyclized with or without rearrangement to the desired compound, VII, 

by refluxing with sodium hydroxide in isopyropyl alcohol for a half 

hour period. 58 

( VIII ) 

The same product will be expected if the cyclization proceeded via 

Smiles rearrangement5' of diaryl ethers and sulfides. 

These 1,4-diazaphenoxaeine derivatives showed pesticidal, herbicidal 

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

gave 100% control of Trichovhvton mentartrovhvtes and Pullularia 

gullulgl~g at concentrations of only 10 ppm. 58 



3. 1,9-DIAZAPKPNOXAZINZ. 

In addition to the preparation of 3.4-diaza- and 1,4-diaeaphenoxa7' ,ines, 

the synthesis of 1.9-diazaphenoxazine (XI) was recently reported. 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 

(XII) 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-diazaphenoxacine (XI) in 31% 

yield by refluxing with potassium hydroxide in dimethyl snlfoxide for 

10 h o ~ r s . ~ ~ - ~ O  

H 

( XV ) ( XI ) 

1,9-Diazaphenoxazine obtained in an overall yield of 14% is the 

second azaphenoxazine whose parent compound is now known. It is a 

microcrystalline compound melting at 245-246'. The ultraviolet spectrum 

had three intense absorption maxima at 338, 217 and 210 nn. !lost 

phenoxaeine compound show characteristic absorption maxima between 318 

and 338 nm. 49 
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The infrared spectrum showed strong bands at 1297 cm-' (aromatic NH), 

1250 cm-I (aromatic C-0-C ether linkage), 741 and 772 cm-I (presence of 

three adjacent free hydrogen atoms of pyridine) (Fig I 1. The nmr 

spectrum provided confirmatory evidence of structure. The aromatic 

protons appeared as a multiplet between 2.70 and 3.50 T . 0wini to the 
symmetrical nature of the molecule, HA, representing the protons at C-2 

and C-8 appeared as doublet of doublets at 2 . 7 6 ~  (JAB = 6 Hz, JAC = 1 Hz). 

HC representing the protons at C-4 and C-6 a2peared in the same pattern 

at 2.94T(JAC = 1 Hz, JBC = 8 Hz). The uppermost field doublet of doublets 

centred at 3.30r is due to % (3H and 7H), JAB = 6 Hz and JBC = 8 Hz 

Fig. 1 . Thus the nmr spectrum is in agreement with structure XI 

which was assigned to this compound. The alternative isomeric 1,6- 

diaeaphenoxazine (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 (XII) and (XIII) in alcoholic 

base. If the starting aminohydroxypyridine and chloronitropyridine 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. 60 

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 

0 temperature by as much as 1.9 compared to 0.8' in chlorpromazine. 61 
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4. FTRROLOBENZOB,~~XAZINE.  

Replacement of one of t h e  benzo groups i n  phenoxazine wi th  p y r r o l e  

l e a d i n g  t o  p y r r o l o h e n z o ~ , ~ o x a z i n e s  (XVI) has  been r e c e n t l y  achieved 

by p h o t o s e n s i t i z e d  oxygenat ion of  3 - s u b s t i t u t e d  indo les .  Methylene 

b l u e - s e n s i t i z e d  photo oxygenat ion of  t ryptamine hydroch lo r ide  (XVII) 

y i e l d e d  t h e  2,3-dihydro-pyrrolobenz0~,~oxazine ( X U )  i n  89% y i e l d  62 

a s  a  c o l o r l e s s  o i l ,  bp. 159-160' ( 1  mm ng). 

These photooxygenat ion r e a c t i o n s  were i n h i b i t e d  by t h e  a d d i t i o n  of we l l -  

known s i n g l e t  oxygen quenchers  such a s  1,4-diaza-bicyclo~,2,~octane o r  

t r i e t h y l a m i n e  i n d i c a t i n g  t h a t  t h e  r e a c t i o n s  i n v o l v e  s i n e l e t  oxygen. 

h  Uhen a  thoroughly 02-sa tu ra ted  s o l u t i o n  of 11 -methox~carbonyltryptamine 

(XVIII) was i r r a d i a t e d  i n  5% p y r i d i n e  i n  methanol u s i n g  a  2 0 0 4  halogen 

lamp f o r  t h r e e  h o u r s  i n  t h e  p resence  of  r o s e  benea l  i n  a n  i ce -coo led  b a t h ,  

a  v a r i e t y  of p roduc t s  was ob ta ined  a f t e r  chromatography. However, when 

t h e  r e a c t i o n  mix tu re  was concen t ra ted  and f i l t e r e d  over  an  alumina column 

fol lowed by p r e p a r a t i v e  TLC (A1 0 ), t h e  3a-hydroperoxy-pyrroloindole 
2  3 

(XIX) was i s o l a t e d  i n  41% y i e l d  a s  a n  o i l .  



( xv111 ) ( xx ) 

I n  methanol compound (XIX) underwent a f a c i l e  a c i d  ca t a ly sed  rearrange-  

ment a t  room temperature  t o  a f fo rd  89% of t h e  2,3-dihydro- 

p y r r o l o b e n z o ~ . ~ o x a z i n e  (XX). These r e a c t i o n s  provide a  new method 

f o r  t h e  ox ida t i ve  t rans format ion  of  i ndo l e s  i n t o  p y r r o l o b , y -  

benzoxazines. S imi l a r  ac id-ca ta lysed  rearrangements have been observed 

by o the r  workers. 64 

5. FURANOBENZ~~~,~~OXAZINE. 

Fur ther  v a r i a t i o n  of phenoxazine s t r u c t u r e  l e a d i n g  t o  f u r anobenzo f l , g  

oxaeines  (XXI) was accomplished by photosens i t i zed  ox ida t i on  of  3-subst i -  

t u t e d  i ndo l e s  (XXII). The hydroperoxidic  products  underwent acid-  

ca ta lysed  rearrangement t o  2,3-dihydrobenzofi,~oxazines. 

The r o s e  benga l - sens i t i zed  photooxygenation of N-methyltryptophol 

(XXIII) ( 2  mM s o l u t i o n )  i n  methanol a t  room temperature gave t h e  C2-C3 

r i n g  cleavage product (XXIV) i n  90% y i e ld .  I f  t h e  photooxygenation 

0 r e a c t i o n  were however c a r r i e d  ou t  a t  -70 u n t i l  one molar equ iva len t  

of oxygen was absorbed and t h e  so lven t  removed under vacuum a t  0'. t h e  

3-hydroperoxyindollne (XXV) was ob ta ined  i n  95% yie ld .  
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( X X I I I  ) ( XXVI ) 

( XXIV ) ( X X V I I I  ) 

When compound (XXV) was t r e a t e d  with methanol con ta in ing  a c a t a l y t i c  

amount of hydrochlor ic  a c id  a t  room temperature,  t h e  2,3-dihydrofurano- 

b e n z o ~ , ~ o x a z i n e  ( ~ ~ V 1 1 I ) w a s  obtained i n  75% y i e l d  a s  a pa l e  yellow 

!Phe proposed in te rmedia tes  (xXVI) and (XXVII) have not  been 

f u l l y  es tab l i shed .  

6. D I B E N Z ~ . ~ ~ , ~ O X A Z E P I N E S :  

I n  add i t i on  t o  modif icat ions involv ing  t h e  two benzo groups i n  

phenoxazine, t h e  c e n t r a l  oxazine r i n g  can be expanded lead ing  t o  

oxazepine and oxazocine r ings .  Because of t h e  formal r e l a t i o n s h i p  

between t he se  s t r u c t u r e s  with phenoxaeine, t h e  chemistry of t he se  r i n g  

systems is a l s o  discussed.  



Derivatives of dibenzfi,flfi,qoxazepine (XXIX), particularly the 11- 

piperazino derivatives were prepared by cyclization of 4-(2-theny1)-1- 

piperazinecarboxylic acid o-phen~xyanilide,~~ (XXX). 

9 10 11 

H 
CH*-N N-C-N 

4 3 

( XXIX ) 

( xxxr ) 

Starting with 11-chlorodibenzi;,~fi,~oxazepine (XXXII), the 11- 

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

dimethylaminoethanol and sodium hydride in benzene. 
66 

( XXXII ) ( XXXIII ) 

Several derivatives in this series were also reported.66 The 

dibenzoxazepine (XXXIV) was converted to the 1.2,3,13b-tetrahydroimidazo- 
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B,4-gdibenzfi,gfi,q-oxazepines (XXXV) by r e a c t i o n  with carbon 

d i s u l f i d e  followed by reduc t ion  with l i t hu im  aluminium hydride. 

R 

( xxxrv ) ( xxxv ) 

Al t e rna t i ve ly ,  t he  same product was obtained by c y c l i z a t i o n  with 40% 

f ~ r m a l i n . ~ ~  Treatment of 2-chloro-dibenzfi,~~&oxazepin-ll(1OFI)-one 

( X X X V I )  wi th  N-methyl-piperazine followed by n i t r a t i o n  r e s u l t e d  i n  

Reduction with zino and concentrated hydrochlor ic  a c id  followed by 

d i a z o t i z a t i o n  i n  t h e  presence of a c e t i c  a c i d  l e d  t o  t h e  7-hydroxy 

68 Me d e r i v a t i v e  ( X X X V I I I ) .  I 

H 0 
( xxxvr ) ( X X X I X  ) 



The ac t i on  o f  phosgene on 8 - c h l o r o - l 0 , 1 1 - d i h y d r o d i b e n ~ ~ , ~ ~ , ~ -  

oxazepine (XL) i n  mixed to luene  and d i e t h y l  e t h e r  i n  t h e  presence of 

t r i e t hy l amine  l e d  t o  t h e  10-carbonyl ch lo r i de  (XLI). React ion with 

hydrazine hydra te  i n  e thanol  i n  t he  presence of methylene ch lo r i de  

and d i e t h y l  e t h e r  gave t h e  hydrazide (XLII) which w a s  converted 

t o  t h e  amide (XLIII) by t h e  a c t i o n  of phenylacctyl  ch lo r i de  i n  

t r i e thy lamine .  69 

I 
(XLVI). The r e s u l t i n g  2 -(p-ch1orophenoxy)-I-nethylisqnipecotinanilide 

(XLVII) w a s  cyc l ized  by r e f l u d n g w i t h  phosphorus oxgchlor ide and 

phosphorus pentoxide. 70 

( XLIII ) ( XLII ) 

The 11-nipecotyl  d e r i v a t i v e  (XLIV) was obta ined  by acy l a t i on  o f  0-(4- 

ch1orophenoxy)aniline (XLV) with I-rnethylisonipecotinoyl chlo-ide 
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( XLV ) 

Several other derivatives of dibenzofi,~~,~oxazepine were also 

described. 71-86 

In a study of the biological properties of these compounds, it was 

found that they ware active antihypercholesterolemi~,~~ antihistaminic, 66 

antidepressive, 66'72'75 antia~thma,~~ neuroleptic 71 r83 and antiemetic 

agents. 71183 Some derivatives of this ring system are useful as anti- 

allergic7' agents, inflammation sebum secretion 

inhibitors73 and antagonists to acetylcholins~5-hydroxytryptamine 73,85 

and In 8-chloro 10-carboxylic acid hydrazide 

derivatives (XLII) prostaglandin E2-induced diarrhoea in mice was 

inhibited in 50% of the mice.85 The il-piperazinyl derivatives ( X X X I )  



have antiphlogi~tic~~ and tranquilizing a c t i v i t i e ~ . ~ ~ * ~ ~  The ED50 for 

the depression of motor activity in Rats is 0.24 - 28 mgfke, i.p.68 

The imidazodibenzoxazepines (XXXV) were antidepres~ants~~ at 0.01 - 1.0 
mg/kg. Other pharmacological properties include hypochesterernic, 80 

analgesic 80'82 and psychotropica0 activities. The 11-aminoalkyl esters 

have CNS activities and their LD in mice on i.p. or oral application 50 
are 75 to 500 me/kg or 300 to 2000 mg/kg respectively. 86 

7. DIBENZ&,J~~,~OXAZEPINES. 

Further variation of the dibenzoxazepine ring involves the prepara- 

tion of dibenz~,~fi,~oxaeepines (XLVIII) in which the positions of 

ring nitro~en and oxygen are exchanged. The trifluoromethyl 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-bromobeney- 

1oxy)-5-trifluoromethylformanilide (LI) was cyclized by refluxing for 

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

dimethylformamide. 

CF 3 NHCHO C1 Br CF3 Br C1 

q& 
CF - 

CHO C1 
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The cyclic product, 3-chloro-5,11-dihydro-7-(trifluoro-methyl~dibenz 

&.gfi,goxazepine-5-carboxaldehyde (LII) was deformylated by refluxine; 

with 25% aqueous sodium hydroxide. 5- Alkylation was achieved by 

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

hydroxide87 and gave satisfactory yields of 3-chloro-5-alkylaminoalkyl- 

5rll-dihydro-7-(trifluoromethyl)dibenz~,~fi,~oxazepine (LIII). 

Several derivatives were also prepared 86*88-94 and tested for their 

pharmacological properties. These compounds showed considerable 

tranquilizing, 87*91 microi~icidal,~~ surface di~infectant,~~ CNS 

stimulant,90 muscle relaxant,90 ~edative,~' antiba~terial,~~'~~ fungi- 

c i d a ~ , ~ ~  antituber~ulosis,~~ and antiarrhythmi~~~ activities. At con- 

centrations between 0.001 and 0.1% solns, some N-alkylaminoalkyl 

derivatives eliminated Sta~hylococcus aureus and Trichouhyton -- 
grophytesg4 and in doses of 20-200 mg per day, they showed sedative 

and hypotensive activities. 95 

8. PYRIMIDOD,~-~~~,~~BENZOXAZEPINES. 

Attar, Wamhoff and ~0rt.e~~ have recently reported the synthesis of 

one of the diaea-analogs of dibeneofi,yoxaeepine. In the reactions 

leading to this ring system, 4-chloro-5-acylpyrimidines (LIV) were 

condensed with o-aminophenol (IX) and gave good yields of 1,3,ll- 

trisubstituted p y r i m i d o ~ , 5 - ~ ~ , ~ b e n z o x a z e p i n e s  (2,lt-diazadibeneo- 

xaee~ines) (LV). 



K i m  and sant i l l i 9 '  have obtained the isomeric p y r i m i d o ~ , 4 - ~ f l , ~  

benzoxazepine ring system (LVI) by condensing 4-chloro-5-carbethoxy- 

2-phenylpyrimidine (LVII) with o-nitrophenol (LVIII). The result ing 

diaryl  ether (LIX) was reduced with palladium on carbon. During t h i s  

reaction,  the o-amino diaryl  ether (LX) thus formed rearranged t o  the 

corresponding o-hydroxy diarylamine (LXI) followed by cyol izat ion t o  

the product, 2-phenylpyrimido~,~-~~fi,~~beneoxazepin-5(11~)-one (LXII). 

( LVII ) ( LVIII 

( LXI ) ( LX ) 

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

(LIX) and (LXI) were CNS-depressants. 97 

9. PYXIDOBENZOXAZEPINES. 

Pyridobenzoxazepine was obtained by refluxing a mixture of o-bromo- 

benzyl bromide (LXIV) and 3-hydroxy-2-nitropyridine (LXV) with ethanolic 

potassium hydroxide. The resulting diary1 ether (LXVI), obtained in 

61% yield was reduced and cyclized probably by refluxing with potassium 

carbonate in the presence of copper bronze to yield pyridofi,ybenzo- 

xazepine (LXVII). 98 

__Z 

EtOH, A 
Br 

( LXIV ) ( LXV ( LXVI ) 

( LXVII ) ( LXVIII ) 

10. THIENOBENZO~,~OXAZEPINE. 

The thieno analog of dibenzoxazepine wae recently reported by 

Nakanishi and his co-worker.99 By refluxing suitably 0-substituted 

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



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

was obtained. 

.. 
I xylene 

( LXIX ) ( LXX ) 

Several derivatives 76*99 were also prepared but the biological evaluation 

has not been reported. 

11. DIBENZL~~,J~~,~~OXAZOCINE. 

Further variation of the phenoxazine ring involves the expansion of 

the oxazine ring by two carbon atoms leading to dibenzoxazocines. 

In one method 2,~'-di(bromomethy1)diphenyl ether (LXXI) was reacted 

with primary amines at 80' in an autoclave for 5 hours. N-substituted 

dibenzoxazo~ines (LXXII) were obtained. The N-methyl derivative was 

collected in 68% yield. 100 

( LXXII ) 

I 
The polycyclic azocine derivatives LXXIII , (R = H) were also obtained 

from these reactions. 101 
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( LXXIII ) 

I 
Mhen t h e  same workerslo2 condensed 4-chloro-2.2 -di(bromomethyl) 

diphenyl e t h e r  (LXXIV) with w-amino-alcohols, t he  expected 3-chlc 

6-(w-hydroxyalkyl)-6,7-dihydro-5~-dibenz~,~~,~oxazocine (LXXV) was 
I 

obtained along with t h e  16-membered r i n g  dimer (LXXIII)(R = C1, 

R = (CH2)nOH) a s  a  by-product. 

C1 A (R'=Cl 
I %(CH2)0H) 

( LXXIV ) (CH2) ,3H 

( LXXV ) 

The formation r a t i o  of t he se  products var ied  with t he  r e a c t i o n  

condi t ions.  From t h e  o r i g i n a l  r e ac t i on  of 2,21-di(bromomethyl)diphenyl 

e t h e r  (LXXI) with a primary amine, t h e  two products  - t h e  d ibenz f i , gB , f l -  

I 
oxazocine (LXXII) and t he  16-membered r i n g  dimer LXXIII ( R  = H) were both 

i so la ted . lo3  Again t h e  formation r a t i o  var ied  with t h e  r e a c t i o n  

condi t ions.  



Many derivatives of this ring system were also reported 100-104 and 
100,104 

found to possess antiinflammatory. 100'101 antidepressant, 

antiedemalo' and psychotropiclO1 activities. 

12. DIBENZL~;,~~,~OXAZOCINE. 
It was shown by Yale, Sowinskii and ~pitzmiller~~~ that the reaction 

I of W,a(  -dibromo-0-xylene (LXXVI) with an o-aminothiophenol (LXXVII) in 

DNF at 95' led to the corresponding 10,ll-dihydrodibenzoLi;,fl,fi,gthia- 

zepines (LXXVIII). 

( LXXVI ) ( LXXVII ) ( LXXVIII 

Replacement of the o-aminothiophenol with 0-aminophenol (IX) did not 

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

isolated. I 06 

( LXXVI ) ( IX ) '( LXXIX ) 

A successful route to this ring system involved the condensation of 

q-chloro-o-toluate (LXXX) with the sodium 0-nitrophenoxide (LXXXI) in 

1 
ethanol-DMF mixture. The resulting q , oL -bis(o-nitrophenoxy)-0-rylene 
(LXXXII) was hydrolysed with sodium hydroxide in aqueous ethanol. The 

product o(-(0-nitrophen0xy)-o-toluic acid (LXXXIII) was then reduced 

vith Raney nickel. An intramolecular cyclization was induced by the 
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addition of dicyclohexylcarbodiimide (DCC) in ethyl acetate. Dibenz- 

Lj;,~~,~oxazocin-11 (12li)-one (LXXXIV) was obtained in 39% yield. 

Lithuim aluminium hydride reduction converted compound (LXXXIII) to 

the parent compound, dibenzfi,flfi,goxazocine (LXXXV) in 79% yield. 

Compound (LXXXV) is a solid melting at 133 - 135'. In the nmr spectrum, 

the eight aromatic protons appeared as a multiplet between Y 3.58 and 

2.65. The two protons on C-6 appeared as a sinelet at 4.672 while 

those on C-11 appeared at 5.42 P as a singlet too. The 12-NH proton 

appeared as a broad peak at 6.10 .Z . 
NaBr c 2 " '  0 2 N ~  - 
DMF 

ONa \ 
CH2-0 

( LXXX ) ( LXXXI ) ( LXXXII ) 

( LXXXVI ) ( LXXXIII ) 

( LXXXIV ) ( LXXXV 1 

N-Alkylation was accomplished via two routes which involve the 



genera t ion  of  t h e  anions (LXXXVII) and (LXXXVIII) followed by t he  a c t i o n  

o f  t he  a l k y l  ha l ide .  

( LXXXIV ( LXXXV ) 

P 
( LXXXVII ) 

R B r  , A 

( LXXXVIII ) 

1 R B r  , A  

( LXXXIX ) ( XC ) 

The 12-alkyl-dibenzoxazocin 11-one (LXXXIX) was a l s o  converted t o  12-alkyl 

d i b e n z f i , ~ ~ , ~ o x a z o c i n e  (XC) by l i t h ium aluminium hydr ide  reduct ion.  106 

A number of  o the r  d e r i v a t i v e s  and mainly t h e  12-alkylaminoalkyl-,  t h e  

12-acylamino-and 12-ara lky l  d e r i v a t i v e s  were a l s o  reported.  I 06 
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