
THE SYNTHESIS OF 10-SUBSTITUTED PHENOXAZINES 

The recent publication by Muller, Buu I-Ioi, and Rips (I) describing the cyanoethyl- 
ation of phenoxazine, and the issuing of a Belgian patent (2) describing the preparation of 
a series of 10-dialkylaminoallcy1 phenoxazines, prompt us to report some work on the 
chemistry of phenoxazine, which has been in progress in these laboratories for some tirne. 
Diallcylarninoalkyl chlorides reacted with phenoxazine in the presence of freshly prepared 
sodamide to yield a series of 10-dialkylai~~i~~oalliyl phenoxaziiles which are listed in 
Table I. Some differences in the physical constants of these compounds from those 
reported by the Belgian workers are noted. 

The addition of phenoxazine to acryloilitrile (1) and ethyl acrylate yielded 3-(10- 
phenoxazinyl)propioi~itrile (I) and ethyl 3-(10-phenoxaziny1)propionate (11) respectively 
and they were both hydrolyzed to 3-(10-phenoxazii~yl)propionic acid (111). Lithiuin 
alunlinunl hydride reduction of I1 and I11 yielded 10-(3-hydroxypropy1)phelloxazine (IV). 
Attempts to prepare the corresponding chloride by treatment of IV with either thionyl 
chloride or phosphorus pentachloride only resulted in extensive polymerization. However, 
IV reacted smoothly with phosphorus tribronlide to yield l0-(3-bro1~~opropyl)phenoxazi1~e 
(V). When V was allowed to react with 1-inethylpiperazine, 10-(3-(3-methyl-1- 
piperaziny1)propyl)phenoxazine (VI) was formed. 
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3-(lo-Phenoxazi~lyl)propionic acid (111) underwent cyclization with phosphorus 
pentoxicle to give a yellow l;etone, assumed to be 2,3-clihydro-11-I-pyrido(3,u-kl) 
phenoxazine-3-one (VII), m.p. 104-105'. Muller, Buu Hoi, and Rips have reported a 
melting point of 144' for this compound. 

VII 

EXPERIMENTAL 

10-(3-Dimetkylaminopropyl)phenoxazine 
The procedure for the synthesis of 10-(3-dimethylaminopropyl)phe1~0sazi1e is a 

general one and has been followed for the synthesis of all 10-dialkylaminoalkyl phenoxa- 
zines listed in Table I. 

A suspension of soda~nide in 100 1111 of xylene was prepared fro111 100 ml of liquid 
ammonia and 3.04 g of sodium according to the procedure of Hauser, Swamer, and 
Adams (3). To this stirred and refluxing nlixture a solution of 22 g of phenoxazine in 
150 nll of xylene was slowly added. During the addition the reaction mixture turned a 
greenish color. I t  was stirred and refluxed for another hour. To this mixture a solution of 
di~llethylaminopropyl chloride (obtained from 19 g of the corresponding hydrochloride 
treated with 18 g of sodium hydroxide in 66 ml of I-120 and extracted with 75 ml of XI-lene 
and dried over sodium sulphate) was added. The reaction mixture thus obtained \\.as 
stirred and refluxed for G hours. After this mixture was cooled and filtered, the sylene 
was distilled under reduced pressure. The oily residue was distilled in vacuo. T\ve~~ty-six 
grams (80.5y0) of a yellow oil was obtained distilling a t  178'/2 mm. 

Addit ion of Phenoxazine to Ethyl  A crylate or A crylonitrile 
To a stirred and ice-cooled mixture of 20 g phe~loxazine and 33 ml ethyl acrylate (or 

50 ml acrylonitrile), 2 ml of %yo lnetha~lolic benzyltrimethylammonium hydroxide was 
added dropwise. After the addition was completed the reaction \vas heated overnight (or 
1 hour) on the steam bath. The excess of ethyl acrylate (or acrylonitrile) was distilled 
under reduced pressure. The residual ethyl 3-(lo-phenoxaziny1)propionate (11) was 
distilled i n  vaczto to yield 20.6 g (6G.5y0), b.p. 187'/1 mm. 

The residual 3-(lo-phenoxazinyl)propionitrile was recrystallized from aqueous ethanol 
to yield 19.5 g (72.9y0), m.p. 121-122'. 

3-(I 0-Phe~zoxasi7zyl)propionic Acid (I I I) 
( a )  A mixture of 4 g of 3-(10-phenoxazi~~yl)propionitrile, 4 g sodiunl l~yclroxicle, 12 1n1 

of water, and 40 ml of methanol was refluxed for 15 hours. The hydrolysis product \\Ins 
poured into ice water, acidified with dilute hydrochloric acid, filtered, ancl recrystallized 
from aqueous ethanol. 2.3 g of I11 was obtained, m.p. 136-138'. 

(b) Ethyl-3-(lo-phenoxaziny1)propionate (14.15 g, 0.05 mole) was dissolved in 300 ~ n l  
of 10yo ethanolic potassium hydroxide and refluxed for 2 hours. To this mixture after 
being cooled, 300 ml of water was added. The alcohol (300 1111) was distilled ancl the 
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re~naiiliilg mixture was acidified with G N hydrochloric acid. 3 - ( l O - P h e n o x a ~ i n ~ l ) ~ o -  
pionic acid (111) precipitated and was recrystallized from aqueous ethanol; 7.3 g (57%) 
of the acid (111) was obtained illelting a t  137-138'. 

10- (3-Hydroxypropy1)phenoxazine (IV) 
A solution of 14 g of ethyl 3-(10-phenoxaziny1)propionate in 100 ml of ether was aclcled 

slowly to a mixture of lithium aluminuin hydride (2 g) in 100 1111 of ether a t  such a rate 
as to nlaintain gentle refluxing. The reaction mixture was stirred and reflusecl for 
45 minutes. The excess hydride was destroyed with 2 1111 of water. The reaction mixture 
was poured into ice water, acidified cautiously with 2 N sulphuric acid, and the ether 
layer was separated. The aqueous layer was saturated with ammonium sulphate and 
further extracted with ether. The combined ether extracts were washed with water and 
dried over sodium sulphate. The solvent was distilled and the residue recrystallized froin 
a mixture of benzene ligroin. Eight grams (6f1.57~) of IV was obtained, m.p. G8'. 10-(3- 
I-1ydroxypropyl)phei~oxazine was also obtained in a similar yield when 3-(10-pheiloxa- 
zii~y1)propionic acid (111) was reduced by lithium alunlinum hydride in ether accorcling 
to the procedure of Dahlbom (4) for the phenothiazine analogue. 

10-(3-Bromopropy1)phenoxazine (V) 
Freshly redistilled phosphorus tribromide (4.2 ml) was added to 15 g of 10-(3-hydrosy- 

propy1)phenoxazine with cooling. The reaction mixture was heated on the steam bath 
for 1 hour and then poured onto crushed ice. The bromide (V) separated as an oil which 
solidified on standing overnight. I t  was filtered, washed with water on the filter, and 
after recrystallization from ethanol illelted a t  55-56'. The yield was 9 g (48y0). 

IO-(3-(~-Methyl-l-piperazinyl)propyl)phenoxazilze (VI) 
A mixture of 9 g of 10-(3-bromopropyl)pl~enoxazine and 18 1111 of 1-111ethj.lpiperazille 

was heated on the steam bath for 4 hours. Eighty inilliliters of 10yo sodiunl hydroxide 
solution was added to the reaction mixture which was then thoroughly extracted \\-ith 
ether. The ether extracts were combined and dried over Na2S04. The ether was distilled 
and the residue was recrystallized from ligroin. Seven grams (73.6%) of VI was obtaiiled, 
111.p. 89-91'. 

2,s-Diliydro-1 H-pyrido(S12,1-k1)phenoxazine-3-one 
The procedure of Smith (5) and Buu Hoi (6) for the phenothiazine and phenoselenaziile 

analogue was followed in principle. 
Fifty grams of phosphorus pentoxide was suspended in 200 ml of benzene and 10 g of 

3-(10-pl~enoxaziny1)propionic acid was added to the stirred and heated reaction mixture. 
The mixture was stirred and refluxed for 1 hour and then left a t  room temperature over- 
night. I t  was filtered and the material remaining on the filter was washed thoroughly with 
an additional quantity (100 1711) of benzene. The benzene was removed from the filtrate 
by distillation and the residue was recrystallized from a miniinum amount of ethanol; 
4.5 g (48.4y0) of a yellow Itetone was obtained, 111.p. 104'. Anal. for C ~ ~ H I I N O ? .  Calc.: 
C ,  75.95; H ,  4.64; N ,  5.91%. Found: C, 75.50; H ,  4.68; N,  5.90y0. 

The corresponding semicarbazone was prepared and melted a t  232'. ,411al. for 
C16H1.840:. Calc.: C ,  65.3; H ,  4.76Y0. Found: C, 65.13; H ;  4.92y0. 

1. P. MULLER, N. P. BUU HOI, and 11. RIPS. J .  Org. Chem. 24, 1699 (1959). 
2. BELG. PATEST NO. 569,697 (January, 1959): Che111. Abstr. 54, 586 (1960). 
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