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CHEMOTHERAPEUTIC DYES. PART IT
By A. B. SeN anp R, C. SHARMA

Several 1-amino. and j-aminophenoxazines cintaining alkyl and/or ester groupings have been
synthesised with a view to studying their tnberculostatic activity.

In continuation of our previous work on chemotherapeutic dyes {this Journal, 1956,
33, 671) several more substituled aminuphenoxazines have been synthesised with a view to
studying the effect of various substituents on tuberculostatic activity (cf. Boothiroyd et al.,
J. Chem. Soc., 1953, 1504). For this purpose nitrophenoxazines were prepared by the
ring-clospre of the corresponding diphenylamines with sodiuth hydroxide, following the
method of Ullmanu and Sane (Ber., 1g1r, 43, 3735) ; the nitrophenoxazines were then
catalylically reduced to the corresponding aminoplhenoxazines. In two cases, however,
the nitrophenoxazines were directly obtained by the condensation of z-aminophenol and
4-methyl.z-aminophenol with 4-chlore-3 : 5-dinitto-1-feri.-amyibenzene and 1 chloro-4:6-
dinitro-3-ethylbenzeue respectively, in alkaline medium.

The required .diphenylamines were obtained from methyl z-chloro-3 : s-dipitro-
benzoate, ethyl 2-chloro-3 : s-dinitrobenzoate, ethyl 4-chloro-3:s5-dinitrobenzoate and
1-chloro .4 : 6- dmm-o-;; ethylbenzene by condensing with =z-aminophenol and 4-methyl-2-
athinophenol. Two of these chloro compounds, viz., 1-chloro-4:6-dinitro-3-ethylbenzene
and 4-chloro-3: 35 dinitro-1-tert.-amylbenzene, as well as 4:6-&initro-s-ethyl—phenol, have
been prepared for the first time. m-Ethylphenol was nitrated by a special technigue de-
tailed in the Experimental. The replacement of hydroxy group by chlorine in the dinitro-
phenols was achieved by the action of phosphorus oxychloride in the presence of
diethylaniline. 4-Methyl-2.aminophenocl required in the above condensations was
ebtained by the reduction of z-nitro-p-cresol in dioxane medium using Raney nickel as
catalyst (Freeman and White, J. Org. Chem., 1956, 21, 370)-

Reduction of the vitrophenoxazines was carried out in acetic acid medium with
hydrogen in the presence of Adams’ catalyst and the bases were isolated in their oxidised
form as iinine hydrochlorides. As the hydrochlorides did not show satisfaclory melting

points due to the presence of some water-insoluble impuritics, the bases were characterised
through their picrates. .

EXPERIMENTAL
-

4 16-Dinilro-3-ethylphenol (I).—m-Ethylphenol (16 g.) was added to H,50, (40 c.c.,
co]d conc., A.R.}. The resultmg phenolsulphonic acid was then added dropwise into
30 c.c. nitric acid (d 1.5) under stirring, the temperature being maintained between e° and
5°. The mixture was left overnight, allowing the temperatme to rise very slowly to
the room temperature. Fine-yellow needles separated’ out. ~To- ensure- complete pitra
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tion, however, the product was heated over a boiling water-bath for 5 minutes and then
poured over crusbed ice. The precipilated dinitrophenol ‘was filtered and recrystallised
from ethanol, yield 26 g., m.p. 85°. (Found: N, 13.01. CiH¢Q,N, requires N, 13.21%).

1-Chiloro-3-ethyl-4 :6 - dinitrobenzene (I1),—The above compound (I, 25 g.) was
dissolved in cold POCI,; (125 c.c.) and the mixture cooled externally by ice, and to it
diethylaniline 40 c.c.) was gradually added dropwise under stirring. The mixtare
which torned red was heated in the steaunf-bath for 2 hours. After cooling, it was
pourcd over crushed ice (1 kg.). The solid separating out was filtered, washed with
excess of water and then dried. Recrystallisation from ethanol gave shining flakes
with brownish tinge, yield 25 g., m.p. go®. (Found: C, 41.08 ; H, 2.85; N, 1r.g0.
C.H.;0N,Cl requires C, 41.64 ; H, 3.03; N, 12.15%). '

4-Chiloroe-3 : 5-dinitro 1-tert.- amylbenzene I(I1T). ~— 3 :5-Dinitro-1 - fert.-amylphenol
(15 g.), obtained by Lhe nitration of p-tert -amylplienol in acetic acid medium (Anschutz
and Rau®, Annalen, 1903, 327, 211), was treated with POCI, (80 c.c.} and dieinylaniline
(24 c.c.) as in the preceding case. A gummy mass was obtained after decomposition,
which after dissolving in methanol was left overnight, The crystalline product (cream
coloured flakes) obtained was recrystallised from methanol once more, yield g g., m.p-
go-91°. (Found: C, 48.0e; H, 4.35 ; N, 10.33. C; H,;sO.N;Cl requires C, 48.44;
H, 477 ; N, 1028%).

In a similar way, the following chloro compounds were obtaiped from the corres-
ponding dinitrophenols. Their melting points were fournd to be io accordance to the
figures recorded in the literature,

TanLE I
Compounds. M.P.
{IV) Methyl z-chloro-3: 5-dinitrobenzoate go"
(V) Tthyl 2-chloro-3 :5-dinitrobenzoale 54-55°
(VI) Ethyl-4-chloro-3 :5-dinitrobenzoate 8"

2"-Hydroxy-2 : 4-dinitro-5-elhyldiphenylamine (V1I).—To a suspension of 1-chloro-
3-ethyl-4 ; 6-dinitrobenzene (4.6 g., 0.02 M) and o-aminopHeno) {2.2 g., 0.02 M) in ethanol
(20 c.c.) sodium acetate solution (12 c.c., ca. 2N) was added under slirring. A reddish
brown product separated out on refluxing fer 2 hours in a steam-bath, wunder
stirring.  After cooling, the diphepylamine was filtered and recrystallised from -ethanol
in shining small crystals, yield 5.5g.. m.p. 180°. (Found: C, s55-10; H, 3.02;
N, 14.01. .C1aH,;0,N, requires C, 55.45; H, 4.29 ; N, 13.86%).

In a similar way, the, following diphenylamines were prepared (Table IT).
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Famg IT
Diphenylamine. AL, Yield. Crestallins form. ~
[A=2"-hydroxy\. an ilmgecnét-
(VI A-2: 4-dinitro-S-carbomethoxv 190" ofi. % Orange fates YN 1261
(IX) A-5-methyl-2: 4-dinitro-6-catbo- 207" 2.2 R:ghl orange I IH rrI0
methoxy- tiny crrstals )
(X) A.2: 4-dinitrc-6-carbeth xv. L Fy.0 Red¥sh -mnge . = m
XT) A-5-methyl-2: z-dinitro-6- 190" 0.0 Reddis: M n sz LX)
carbethoxy- shiairg crrsials
{XIT) A-2 :6 dinitro-4-carbeth x§- y28° 86.=< Onpge sk=itg .9 nm
fakes
(XTI} A-5"-methyl-2: 6-dinitro- 178° 8.0 Prown sall w6 15.63
6-carbethoxy- shimmg crysials

2-Ethyl-3-nitrophenoxazine (XIV).—2’- Hydroxy-2 : 1-dimitro-3-ethyldipkenylamive
(5 g.) was suspended in ethamol {20 c.c.) and abont 15 c.c of 2N sadium hydroxide
solution® was added under stirring. Colour of the rraction misture Istzntaneounsly
darkened on the addition of alkali solution after which the mixture was reflexed for half
an hour. On cooling in a freezing migture, dark reddish brown nitroptenoxazine
separated out. Tt was filtered, washed with dilute caustic soda solation followed by 2
little ethanol, aud recrystallised from acetic acid, m.p. 208>, yisid 3.8 g. (S0%). (Found:
C,65.14; H, 4.00; N, 10.86. C,H,,0,N, requires C, 65.62; H, 4.69; N, 10.04%).

The following nitrophenoxazines (Table II1) were prepared in a similar way by the
ring-closure of the corresponding diphenylamines. The nitrophenoxazines were

recrystallised from o-xylene or acetic acid and were, in geoeral, dark red or dark reddish
btown crystalline solids.

Tarce ITI
Phenoxazine. M.P. Yield. Mol. formula. % Nitrogen.
Fcand .
(XV) _1-Carbometboxy-3-nilro- 225" 07.0% CiH 105Ny 9.99% 9-97%
(XVI) 1-Corbomethoxy-R-methyl- 265" 97.0 CisHpO N 9.73 .33
3-nitro-
(XVIT) 1-Carbethoxy-3-niiro- 250" R4S CisHysOsN; 036 953
(XVTID) * 1-Cartetboxy-B-methvl- 228° B84 CuHH0:N; 9.18 oz
3-nitro-
(XIX) 3-Carbethoxy-t-nitro- 192" go0.0 CysH 305Ny 940 933
(XX) 3-Carkethoxy-8-methyl-1-nitro- 220° g96.0 CisHOsNy 904 892

2-Lthyl-8-melhyl-3-nitrophenoxazine (XXI1).—1-Chloro-4 :6-dinitro-3-ethylbenzene
(3.3 g.) and 4-melhyl-2-aminophenol (1.8 g.) were suspended in 20 c.c. ethanol and g c.c.
of approximately 2N sodium acetate solution was added. After refloxing the mixtore
over steam-bath for an hour and, a half under stirring, a 10% NaOH solutisn (12 c.c.) was
added. ‘The mixture was refluxed for 40 miputes more. On cooling in ice, a dark brown
product separated out which was filtered and then.washed with dilute NaOH and
ethanol. The nitrophenoxazine was purified by  recryslallisation” from o-xylene, mp.
236°, yield 3.5g. (00.6%). (Found: C, 66.20; H, 4.82; N, x0.51. C.H,/O,Ny
requires C, 66.6 ; 1, 518 ; N, 10.57%).
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3-tert.-Amyl-1-nitrophenoxazine (XXI[1).—3- tert.- Amyl-1-nitrophenoxazine was
also directly obtained from o-aminophensl fo.02M) and 4-chloro-3 : 5-dinilro-1-fest. .
amylbenzene {0.02M} as in the previous case and was recrystallised fromm methanol in
dark reddish brown crystals, m.p. 148°, yield 44%. !Found: N, g.58. C,;H,,0,N,
requires N, 9.40%).

Aminophenoxazines

3-Imino-z-ethylphenoxazine (XXII1).—2- Ethyl-3-nitrophenoxazive (1 g.), - sus.
pended in glacial acetic acid (30 c.c.), was reduced at the room temperature (25°) by
shaking in an atmotphere of hydrogen (60 1bs. pressure) for 12 hours, using Adams'
catalyst {60 mg.). Alight red solution was obtained which turned dark brown (witha
greenish tinge) on exposure to air. It ‘was quickly filtered and concentrated in vacuo to
about 10 c.c. ‘The free base was then obtained by neutralising’ with concentrated
ammonium hydroxide. The crude base was filtered, dried and dissolved in anhydrous
benzene. On passing dry HCI gas through the benzene solution, the imine hydrochloride
(1 g.) separaled out as a brown product.

The hydrochloride gave a red solution in water but contained some insoluble impurity.
The picrate was obtained 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. 230-32° (decomp.). (Found: C, 52.37; H, 3.00; N, 15.58.
*C1aH,,0N,;.CcH,0,N; requires C, 52.0 ; H, 3.31; N, 15.45%). -

3-Imino-z-ethyl-8-methylphenoxazine (XX1V).—The nitrophenoxazine {XVIII, Ig..)
was reduced catalytically as in the previous case, yielding a brown solution which
darkened on exposure. The base which separated after neutralising with concenirated
ammonijum 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 picrate (1 g.} was fil
tered and washed with ethanol ; m.p. 220-22° (decomp.). (Found: N, 15.26. C;:H,.ON,.-
C.H,O;N, requires N, 14.990%).

3-Imino-1-carbomethoxyphenoxazine {XXV).—1-Carbomethoxy-3-nitrophengxazine
(1 g.) on catalytic reduction yielded a green solution which turned blue on exposure to
air. The base obtained was converted into its hydrochloride {0.9 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 recrystallisation from ethanol ; m.p. of the picrate, 170°. (Found:
N, 14.28. C;H;,0,N,.CcH;O,N, requires N, 14.4¢%}.

3-Imino-1-carbomethoxy-8-methylphenoxazine (XXVI).— In the reduction -of
1-carbomethoxy-8-methyl-3-nitrophenoxazine (1 g.), some unusual colour changes were
observed. The acetic acid solution was green ot reduction but turned scarlet-red after
exposure. During the removal of acetic acid by reduced pressure distillation, the red-
solution became violet. 7T'he base obtained in the Bxidised_ form after mneutralising the
deidic solution with oncenirated ammonium hydroxide was violet-black in colour. On
nassing dry HCl gas in tife dry benzene extract of the*base, the imine hydrochloride (1 g.)
separated out as & .green product. Aqueous selutfon of tht hydrochloride was reddish



CHLMOTHERAPEUTIC DYES 881

violet in colour and on treatiment with a saturated picric acid solution, a yellow precipitate
of the picrate was obtained. 'The precvipitate was fillered and washed with a little
ethanol, m.p, 162°. (Found: N, r3.94. C,sH,,0,N;.C.H,0,N, requires N, 14.08%).

3 I'mino-1-carbethoxyphenoxazine (XXVII).—Reduction of 1-carbethoxy-z-uitro-
phenoxazine (1 g.) was carried out for 12 liours at 6o Ibs. inmitial hydrogen pressure.
The light brown solution turned red on exposure. ‘T'he free base was converted into the
imine hydrochloride which separated out asa green compound (1 g.). The picrate was
obtained in the usual way as a ycllowish green precipitate which wss recrystallised from
ethanol, m.p. 168° (decomp.). (Found: N, 14.34. C;3H,,0,N,.C.H,0;N, tequires
N, 14.08%).

3-Imino-1-carbethoxy-8-methylphenoxazine (XXVIII) was obtained by the reduction
of 1-carbethoxy-8-methyl-3-nitrophenoxazine (1 g,) in acetic acid medium. The reduced
solution was reddish brown which darkened on exposure and nltimately turned reddish
violet. The imine hydrochloride (1 g.) prepared was of brigh.t green colour but gavea red
solution in water. The hydeochloride was finally converted inio the picrate which
separated out as a dirty green precipitate and was recrystallised from ethanol, m.p. 167°.
(Found: N, 13.51. C,H,,0,N,;. C¢sH,O,;N, requires N, 13.70%).

1-Imino-3-carbethoxyplenoxazine {(XXIX).—3-Carbethox¥y-1-nitrophenoxazine (1 g.)
was reduced to the corresponding aminophenoxazine and isolated as imine hydrochloride
(1.05 g.), a green compound, in the usual way. The hydrochloride was not completely
soluble in water gs usual. The picrate was therefore prepared which separated asa
yellow precipitate and was recrystallised from a mixture of ethanol and aqueous picric acid,
ti.p. 132° (decomp.). (Found: N, 14.22. C;sH1,0:N,.CeH,0:N, requires N, 14.08%).

1-Imino-3-carbethoxy-8-methylphenoxazine (XXX)—Reduction of 3-carbethoxy-
8-methyl-1-nitrophenoxazine (r g.) was carried out iy the usual! way. The reduced
solution turned reddish violet on ezxposure. The imine hydrochloride (0.9 g.) obtained
from the base was a green compound and was converted into the picrate which separated
as a dark green precipitate. The picrate was purified by recrystallisation from ethanol,
m.p. 146° (decomp.). (Found: N, 13.83. C,¢H,.0;N,.C.H,0,N, requires N, 13.70%)..

1-Imino-3-tert.-amylphenorazine (XXXI1).—The suspension of 3-lert.-amyl-1-nitro-
phenoxazine (1 g.} in acetic acid (30 c.c.) on reduction gave an almest colorless solution
which soon turned blue on exposure. The imine hydrochloride was obtained from the
base as usual but it contained about 50% wmaterial insoluble in water. The picrale was
therefore prepared directly fro:n the base by adding a dry ethereal solution of picric acid
to the dry ethereal extract of the base and was obtained as a reddish brown precipitate. 1t
was filtered and washed with_ethanol, m.p. 138-40° (décomp.). (Found: N, 14.28.
C7H,50N,.C.H;0;N; requires N, 14.14%)-
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