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CHEMOTHERAPEUTIC DYES. PART IT 

Bv A. B. S~tN AND R. C. SHARMA 

Several I•Amino· and 3·aminopbenox11:zines c~ntaining alkyl and/or ester gTouping~:~ hue beea 
synthesi:~ed with a view to studying their tnbercal'lslatic activity. 

In continuation of our previous work on chemotherapeutic dyes (this Jou-rnal, 1956, 
33, 671) several more substHnled aminophenoxazines have been syntbesised with a view to 
studying the effect of variou.s S\lbstituents on \uberculostatic activity (cf. Boothroyd et a.l., 

]. Chem. Soc., 1953, 1504). For this purpose nilrophenoxazines were prepared by the 
ring-dospre of the corresponding diphenylamines with sodiufn hydroxide, followiug the 
method .,f Ulhnanu and Sane, (Be-r., I9II, 14, 3735) ; the nitrophenoxazines were then 
catalytically reduced to the correspondin~t aminopb,enoxazines. In two cases, however, 
the nitrophenoxazines were directly obtained by the condensation of 2-amiuophenol and 
4-metbyl-2·aminophenoJ with 4·Chloro•J: 5·dinittO·I•tert.•atny1bcnzene acd T cbloro-4 :6-
dinitrO•J·ethylbenzetJe respectively, in alkaline medium. 

The required .di:,henyla~ines were obtained from methyl 2-cbloro-3 : s-diaitro
benzoate, ethyl 2•ChlorO•J : 5-dinitrobenzoate, ethyl 4·Chlat0·3 : 5-dinitrobenzoate and 
r-chloro-4 :6-diuitro:J-etbylbenzene by condensing wilh 2-aminophenol and 4·Jnethyl-:a
aJ!IinopbenoJ. Two of tbe.se cbloro compounds, viz., x-chloro-4 :6-dinitro·J·ethylbenzene 
and 4-chloro-3: 5 dJDitro-:r-tert.-amylbenze~e, as well as 4 :6-dinitro-J-ethyl-pbenol, have 
been prepared for the first time. m-Etbylphenol was nitrated by a special technique de
tailed in the Ext)erimental. The replacet!lent of bydroxytgroup by clitorine in the dinitro
phenols was achieved by the action of phosphorus oxychloride in the presence of 
dietbylaniline. 4-Metb'yl-2-aminopbenol required in the above condensations was 
obtained by the reduction of 2·nitro-p-cresol in diozaue medium using Raney nickel as 
catalyst (Freeman and White,]. 0'f'g. Clzetn., 1956, 21, 379). 

R~duction of the nitropbenoxazincs wa~- carried out in acetic acid medium with 
hydrogen in lhe prt!senc-e of Adams' catalyst and the bases were isolated in their oxidised 
form as iinilre hydrochlorides. As the hydrochlorides did not show satisfactory melting 
points due to the presence of some water-insoluble impurities, the bases were characterised 
through their picrates. 

EXPERIMENTAl • 
• 

4 :6·Dinitf'0·3-eth31Whenol (I).-Ju-Ethylphenol {lj,6 g.) was added to HsSO. (40 c.e .• 
cold eonc., A.R.). The resulting pheno1sulpboilic acid was tben added dropwise into 
30 c.c. nftric acid (d 1.5) under si:il"ring, the temperature being maintained between e• an. 
s·. The mixture was left over1iight, .allowing the te1nperahre to rise veri slo111•ly to 
the r9om temperature. Fiue•yellow :11eedles separated' out. ··To· ensure• complete nitra" 
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tion, however, tl1e product was heated over a boiling water-bath for s minutes and then 
poured over crushed ice. Tl1e precipitated dinitrophenol ·was filtered and recrystallised 
from ethanol, yield 26 g., m.p. Ss". (:Found: N, IJ.OI. C1 H 10GN3 requires N, I3·2I%). 

x-Chloro-J-efiJyl-4 :6 - dinitrobenZI!IftB (II).-The above compound (1, 25 g.) was 
dissolved in cold POCI1 (125 c.c.) and the mixture cooled externally by ice, and to it 
diethylaniline r4o c.c.) was gradually added dropwisc under stirring. The"mixtnre 
which turned red was heated in the steatJf-batb for 2 hours. After cooling, it was 
poured over crushed 1ce (I kg.). The solid separating out was filtered, washed with 
excess of water aml tlu-n dried. Recrystallisation from ethanol gave shining :flakes 
with brownish tinge, yield 25 g., m.p. go". (Found: C, 41.08; H, 2.85; N; n·.gg. 

C8H,O~N2CI requires C, 41.64; H, J.OJ; N, 12.15%). 

4-Cl!loro-3: s-dinitro r-ti!rt.- amylbenzene ~(llli.-,- 3 :s-Dinitro-I- tert.-amylphenol 
(15 g.), obtained by Lhe"uitration of P-tert.-amylphenol in acetic acid medium (AnsC"hutz 
aud Ra.uff, An11alen, 1903, 327, 211), was treated with POCla (So c.c.) and die1hylaniline 
(z4 c.c.) as io the preceding case. A gummy mass was' obtained after decomposition, 
which after dissolving in methanol was left ovi:!rnight. The crystalline product (cream 
coloured flakes) obtained was recrystilllised from methanol onC"e more, yield 9 g., m.p. 
go-91°. (Found: C. 48.00; H, 4-35 ; N, JO.JJ. C 11HuO.,N1Cl requires C. 48.44; 
H, 4-77 ; N, IO 28%). 

In a similar way, the following chloro compounds were obtained from_ the corres
ponding dinitropheools. Their melliog points were found to be ia accordaDce to·tbe 
figur~<s recorded iu the literature, 

(IV) Methyl 2-cbloro-3: 5-dioitrobenzoate 

(V) Etbyl2-c:hloro·J :s·dinitrobeozoate 

(VI) Ethyl-4-c:hLro-3 :5-dinitrobenzonte 

Tnu; I 

lti.P. 

cp" 

S4·5s" 

2'-Hydroxy-2 : 4-dinitro-5-ethyldiphe"yla.mine (Vli).-To a suspension of x-chlOio-
3-etbyl-4 :6-dinitrobenzcne {4.6 g., o.o2 M) and o-aruinopHenol l2.2 g., o_oa M) in ethauol 
C2o c,c.) sodium acetate solution (u c,c., ca. 2N) was adqed under stirring. A reddish 
brown product separated out ou refluxing fe.r 2 hours in a steam-bath, under 
stirring. After cooling, the diphe:Pylamine was filtered and recrystallised from ·ethanol 
i~ shiniDg small crystals, yield 5-S g .. m.p_ 18011

• (Found: C, s5-Io; H, 3.92; 
N, 14.<H . .CuHuO~Ns requires C, 55·45 ; H, 4.29; N,- i3.86%). 

ln a sin1ilar ~ny, the. followingdiJ•henylamines were prepared (Table II). 
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Diphcn!-·lamine. ).1.1'. \""K"!d C'ry'!QO;;n~ fnm. .Sitftlgea. IA ... 2'-hyrlrox~·•. Fo.n:. c~. 

(VTII• ~-2: 4-dinitro-5-caTbomethoxv 19"" fLo .... ~·· On.a~dat~ ::.;;~ u.6J: 
(lXI A-s'·methyl-1!: 4-dinitro-6-ra~bo- 2n;• ~2-~ Jtri1;hl Dr.ID\R t• ...... l.! .. ro 

methox~-- 'li~,-~ .. ---· 
!Xl .'\-2: 4-dinibc-6-carbeth"xv· J#'-· 1'4-" RNA'~ ·n~~ u . ..:: :z ... 10 I 

• ~ 

(Xll A·$'·n~eth)·l-l: 4-dinitro-6- 190" 7'1'..0 Rt'\'Mi;.:::~ ns~ u.6~ 
cnrbethoxy- ~iflil"~~k 

!XIII :\-2 :6 dinilro-4·carbl'th •XY· ~~s· !!6.• nna~ ~Jn.,_~,. 
ukn 

11-"!io U'.v.> 

(X TIT) A-s'-metbyl-:z: 6-diaitro- t;R" 
6-carbethali'J'· 

~-0 ~-o ..... .s n.6:J 
~nm.« n,"fbb11 

2-Ethyl-3-nitro~JI1 e" oxazine (XIV).-~·- Hydroxy-2 : 4"4!iuib~5-eth!'klip.heo,-lzmine 
(5 g.) was suspe11ded in ethanol (2o e.c-.) and aboo.t 15 ~-c. cf :z.X sodium hydro:ri:!e 
solution· was added under stirring. Colour of the t!!!Betioo. misture m~ntaDeoa:sly 
darkened on the addition of alkali solution after which the mixture -.as reDBUd for half 
an hour. On cooling in a freezing mixture, dark reddish brmrn uitropl:uttlnrine 

separated Ol1t. It was filtered, washed with dilute nustk soda solation followed by a 
little ethanol, aud recrystallised fron1 at."t:tic:: acid, m.p. 208", yield 3.S g. (Sc)';i.l. ~Found: 

c, 6s. T4; H, 4-09 ; N, 10.86. c.~Hno.:s,. requires c, 6s.6:! ; H, -4-6g; x. Io.g,a%). 
The following uitrophenoxazines ('fable Ill) were prepared in a similar way by tbe 

ring-closure of tb~ correspondioy diphenylamines. 'fhe nitropbenoxaziDes WE:re. 

recrystallised from o-xyleoe or acetic: ac::d and '\\'ere. in general, dark red or dark reddish 
brown crystalline solids. 

TABLE m 
Pbeno~tazine. ~J.t>. v;eld. :\fol. formula. '\. NitTo~n. 

Fcaad. C.lr. 

(XV) . T-C'arbomr'thozy-J·.nilro- 225" g:;.o% C'uHr.OtXr 9-99't g..9illl. 
(XVI) I·l'arbomPthoxy-8-m~thyl- 265" 

3-aitro-
97-0 C'I5Hn0r-":! g.::J 9-ll 

(XYill x-C'.arbethoxy-J·nitro· 2,5l'. ll.t-'5 c,~H•A~t 9---t6 9-.iJ 
(Xvnn · r-C'arl:etbox.•·-R-meth•·l- 2211" Sll.o~ 

J-rlilro-
C'11HL40s~:z 9-18 R~ 

(XIX} 3-C'arbethoxy-r-uitro- 19-l. 90..0 C",sHtA!il'~ 9-40 9-Jl 
(XX) 3-«;arl::etboxy-8-metbyl-J-nitro- 2~· g6.o C-Hu0..""t 9-0il 8.91 

2-EtJ,yl-B-melhyl-J-nit,-ophenoxaziRe {XXI).- r-Chloro-4 : 6-dinilro-J-etbylbenzene 
(J.J g.) snJ 4-methyl-z-aminopbeDol (r.B g.} were suspeud~d in 20 c.c. ethanol and 9 c.c. 
of approximate1y 2N sodiu01 acetate solution was added. After refloxing tbe miztare 
over steam-bath for an hoar an4 a half under stirriDg. a ro% NaOH soluti:lo (u c.c.) was 
added. The mixture was refluxed for 40' minutes more. On cooliog in ice, a dar 'It brown 
product separated out ~·hich "'as filtered a1.1d thfn. washed with dilute NaOH and 
ethanol. The Ditropheaoxaziue "·a"s purifi~ by" J'f'Cryslallisarion· from o-xylene. m.p .. 
2l6D. yield 3·5 g. (go.6';1b)." (Foulld: c. 66.20; H, 4-82 : N, 10.51'- c ..• u .. -o.N; 
requires C, 66.6; II, 5.18; N~ IO.S7%). 

4-:r947P-r:11 
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3-tert.-A myl-I-nii-Toplumoxazine (XX!l).-3- te1t.· A:ny\- x-nitrophenoxaziue was 

also diret'tly obtained f;om o-nminophenol ~0.02.1\f) and 4-chloro-3: s-dinilro-r-ie:rt. 
amylbenzene (o.o2M) as in the previous case and was recrystallised from metha1tol in 
dark reddish brow1t crystals, m.p. 148°, yield 44%. !Found: N, 9.58. CuHuO,Nz 
r('quires N, 9.4o%). 

A mi11oplze11oxazi11es 

s-lmino-2-ethyiphe.nO:\~az.-ne (XXIII).-:>.- Ethyl-J-Uilrophenaxaziue (I g.l, . sus
pended in glacial acetic acid (Jo c.c.), was reduced at the room temperature (25°) by 
shaking in au atmo! pl1ere of hydrogen (6o lbs. pressure) for 12 hours, using Adams' 
catalyst (6o mg.j. A light red solution was obtained which turned dark brown hvitb a 
greenish tinge) 011 exposnre to air. It 'was qukkly filtered and concentrated in vacuo to 
nbottt 10 c.c. 'l'he free base was then obtained by neutralising· with concentrated 
ammouium hydroxide. TtJe crude base was filtered, dried and dissolved in an)lydrous 
benzene. On pa<.sing dry HCI gas through the benzene s'!lution, the imine hydrochloride 

(1 g.) separated aut as a brown produ~t. 

The hydrochloTide gave a red solution in \'l."aler but contain~d some insoluble impurity. 
The picrate was obtainrd as a red precipitate by adding a saturated aqueous picric acid 

solution to the filtered aqueous solution of the imine hydrochloride and was recrystallised 
from ethanol, m.p. :!J0-32Q (decamp.). (Found: C, 52.37; H, 3.00 i N, 15.s8. 

· C14H1~0~3.C,H30~Na requires C, 52.9; H, 3.31 ; N, 15.45%l. 

3-l?nino-2-ethyl-8-methylphe11oxazine (XXlV}.-The nitrophenoxazine {XVIII, Jg.) 

was · red\lcr:d catalytically as iu the previous case, yielding a brown solution whi~h 
darkened on exposure. The base which separated after neutralising \'l·ith concentrated 
ammonium hydroxide was directly converted into the picrate by adding a dry ethereal 
solution of picric acid to th ~ dry• ethereal extract of the base. The pirrate (I g.) was :61 
tered and washed with ethanol j m.p. 220•22° (decamp.). Wound: N, 15.26. c15H,~ONI•" 
CoHaO,N8 requires N, 14.99%). 

s-I mino-1-ca.,.bo methoxyp lz en oxazi ne (XXV). -r-Carbomethoxy. s-nitroppenqxazioe 
(I g.) on catalytic reduction yielded a green solution whjch turned blue on exposure to 
air. The base obtained wns cmJverted into its hydrocllloride (o.g g.) and fina'ly into the 
picrate. The imine hydrochloride and the picrate were both of green colour, of.which the 
latter was purified by recrystallisatiou from etlJaool ; n1.p. of the picrate, 170°. (Found: 
N, 14.28. CuHIDOaN~.C.HaO,N. requires N, 14.49%). 

3-Imino-I-Caf'bomethoxy-8-methylphenoxazine (XXVI).- In the reduction •· of 
x-carbomethoxy-8-methyl-J·nitropheuoxazine (x g.j, somu unusual colo\.tr changes were 
observed. The acetic acid solution was green o:h reduction but turned scarlet-red after 
exposure. During the removal oi. acetic acid by t·edltced pressure distillation, the red· 
sglntion became violet. The base obt.ained in the oxidised form after neutralising the 
a$:idic 'solution with Concentrated ammonium hydroxide was' violet-black in colour. On 
nassing dr~ HCl gas in tlfe dr,y benzene extract of the"·base, the imine hydrochloride (I g.) 
separated out as:. .green· pr~dttct ... Aqueous selutfon of thtl hydrochloride was reddisb 
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violet in colour and ou treatment with a saturated picric acid solution, a yellow precipitate 
of the picrate was obtained. Tl~e preripitate was filtered and washtd with a little 
ethanol, m.p. 162°· (Found: N, 13-9-l· c •• HnOaN3.C',HaO,Ns requires N. I4.o8%). 

3 Imino-r·caf'betkoxyphenoxa2ine (XXVII).-Rednction of r-carbethoxy-3-llitro
phenoxazine (r g.) was carried out for u hours at 6o lbs. initial hydrogen pressure. 
1'he Hgbt brown solution turned red on exposure. 'l'he free base was converted into the 
imine hydrochloride-which separated out a' a green compound (x g.). The picrate was 
obtained in the usual way as a yellowish trreen precipitate which was recrystallised from 
ethanol, m.p. t68° (d'ecomp.). (F01md: N, 14.34· C16Hu01N1 .C,H1 0,Na requires 
N, I4-08%). 

3-lmino-r-caf'bethoxy-8-?'I'IBthylplumoxa2ine (XXVIII) was obtained by the reduction 
of x-carbethoxy-8-metbyl-3-nitropbenoxazine (I g.) in acetic acid medium. The reduced 
solution was reddish brown which darkened on exposure and altimately turned reddish 
violet • .The imine hydrochloride (r g.) prepared was of brigh"t green colour but gave a red 
solution in water. The TtycirochloTide was finally converted into the picrate which 
separated out as a dirty green precipitate and was recrystallised from ethanol, m.p. 167". 
(Found: N, 13.5I. CuRuOaN:~· C&H10,Na requires N, I3-7o%). 

r-lmino-J-Ca?bethoxyplle·noxa2ine {XXIX).-J·Carbetbo~-t-nitrophenoxazioe (r g.) 
was reduced to the corresponding auiinophenoxazine and isolated as imioe ltydrochloride 
(r.os g.J, a green compound, in the usual way. The hydrochloride was not completely 
soluble in water !iS usual. The picrate was therefore prepared which separated as a 
yellow precipitate and was recrystallised from a mixture of etl1anol and aqueous picric acid, 
d\.p. J 32" (decamp.). !Found: N, 14.22. C1nHuOaNJI.C,BaO,N, requires N, 14.08%). 

r-1 mino-3-carbethoxy-8-methylphenoxazi·ne (XXX).-Reduction of 3-carbetboxy-
8-methyl-x-nitrophenoxazine (I g.) was carried out iu. the usuat l\'aY. The reduced 
solution turned reddish violet on exposure. The imi11e hydrochloride (o.9 g.) obtained 
from the base was a green compound and was converted into lhe picrate \Vbich separa~ed 
as a dark green precipitate. The picrate was purified by recrrstallisation from ethanol, 
m.p. 146• (decamp.). (Found: N, IJ.SJ. CuHHOaN2 .C(,H10 7N' 3 requires N, 13.70%). 

x-Imifto-J-tert.-amylplrenoxazine (XXXl).-The suspension of J·feTt.-amyl-x-r.ilro
Jihenoxazine (x g.) in acetic acid (30 c.c.) on reduction gave an almost c:olorless solution 
which so.:m turned blue on exposure. The imine hydrochloride was obtained from the 
base as usual but it co11taincd ubout so% material insoluble in water. The picf'ats was 
therefore prepared d-irectly fro:n the base by adding a dry ethereal solution of picric acid 
to the dry ethereal extract of tb.e base and was obtained as a reddish brown precipitate. It 
was filtered and washed with. ethanol, m.p. IJ8·40° (decamp.). (Found: N, 14,a8. 
C17H 1aON8 .CaHaO,Na requires N, I4.I4V(.). 
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