TaBLE bi
’ Purity by Amount 'so;vent (cc.) g R (Pu’rity found (%‘)'A '
Compound |other method| =~ . | Ethylene |y, ] Back
: Ethylene Direct’| Back. e
(%) (mg.) | AcOH \MeOH | “pjycqy Benzene| yiyn * | titrn, | DACK
Na oxalate | 99.95 195~ | o2 |10~17| 18~2 | 35 | = [0
Na benzoate | 99.69%* 23.15~ ) 0~7 |15~18 | s 9B
Na salicylate | 99.50% BTIE~ ) 0~5 |15~17 | 35 9% 0
Na citrate | 9947w (289~ 5 | 17 | | s N4
Pb acetate  [102.9% LIS~ |15~22| 02~2 |35 | sy
Ca lactate | 9862t 19'85’;7513 5 |12~17) - |35~43 29;23%2 '
Ca gluconate'" 10_0-.41** 30, 251:;7]9 3~5 | 17 ) _ 35 I 1%0;2(?.68 L
K bicarbonate | 99.9- e~ 5 |w~s| . |3 | |9
'K Na tartrate 97. 7% : 22'724"’44 3~4 17 35 ' 958;16L40“ :
, 92,72~ g ' ‘ 100.74
101.1*}* | o0 3~5 | 17 30~35 | a7

**  Determined by the method described in the Japanese Pharmacopoeia VI Ed.

Summary

Saits: of organic acids, mainly Pharmacopoeiae chemicals, were determined by the
high frequency titration in non-aqueous solutions, in a mixture of methanol and
benzene, and, if necessary, acetic acid.and ethylene glycol, with perchloric acid or
sodium acetate in acetic acid. Sodium salts were generally titrated directly with
perchloric acid, and accuracy was 0.2 %. Potassium salts were titrated by back back
titration, giving accuracy of 0.4%, while calcium salts were titrated with an accuracy
of 0.4~0.79.

(Received December 16, 1953)

15. Itiro Yosioka and Hirotaka Otomasu: Studies on Phenazines. VI.D
Synthesis of Iodinin Isomers.: (3). Syntheses of 1,3-, 1,4, and
2, 3—D1hydroxyphenaz1ne Di-N-oxides.

(Pharmaceutzcal Instztute, Medical Faculty, University of Tokyo*,
and’ Hoshz College of Pharmacy**)

The synthesis of dihydroxyphenazine di-N-oxides, the iodinin isomers, whose hydroxyl

*  Motofuji-cho, Bunkyo-ku, Tokyo (FFE—iR). - .
#% 9.Chome, Ebara, Shinagawa-ku, Tokyo (ZAS$EHE).-.
1) Part V: This Bulletin, 2, 25(1954).
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groups are located in each benzene nuclei, ‘have already been reported.'"» In the
present .paper, the synthesis of dlhydroxyphenazme di-N- ox1des, Whose hydroxyls are
located at the same benzene nucleus; is described. =

- Since 10d1n1n Was previously assumed - to be 1, 2-dlhydroxyphenazme dl-N-ox1de,
1,2« d1hydroxyphenazme ~and its methyl derwatlve have been synthesized by warious
~authors.3~%"

We attempted to prepare 1, 2-d1methoxyphenazme (D), together with 2;3-isomer
dI), by the improved Wohl-Aue ‘method.” - 4-Nitroveratrole was condensed Wwith aniline
by means of potassium hydroxide in toluene solution, -and 1,2- and 2 3-d1methoxy-
phenazines were obtained in very small amounts. None of the desired substances were
obtained in ‘the condensation of 4-aminoveratrole and- nitrobenzene.

The synthesis was therefore carried out in another way. 6-Bromo-5- nitroveratrole®
was condensed 'with o-nitroaniline to 2, 2’-dm1tro-5 6-d1methoxyd1phenylam1ne (IIT) in the
presence of potassium carbonate and copper powder (III) was then ‘hydrogenated to the
diamino’ compound avy catalytlcally over palladised charcoal and the latter was
oxidized with ferric chloride to 1,2-dimethoxyphenazine . By reﬂuxmg with hydro-
bromic acid and gIac1aI acetic acid, (I) was demethylated to 1,2-dihydroxyphenazine (V) o

OCHj o N OCH3
q—NH, /\,, _OCH, = . ” I-OCHS /\—OCH3
' ) OzN—, Il . _Hi t/ , \/"OCHS
| "
,.ocﬁsvt . oc:H3 : ‘ N OCH,
P N, Br—‘/\” -OCHj /7! -OCH; /\”/ \/TOCH,
—N02 o,N_ - I (MO, OzN— ’ | l\/l—NH2 H,N |
a1 ‘ Caw
N OH ' - .
| /\/\_OH . ;
— o — (YD
\/\/\/
V)

, UIlmann and Mauthner” reported that 2, 3-d1hydroxyphenazme (VI) was synthesized
by hydrolysing 2,3- dlammo- or 2-amino-3-hydroxy-phenazine with sulfuric acid in a
sealed tube. :

2) I. Yosioka, H. Otomasu: ThlS Bulletln, 1, 66 (1953) '

3) G. R. Clemo, A. F. Daglish: Nature, 160, 752(1947) (C. A., 42, 1595 (1948)).
4) P. Z. Slack, R. Slack: Nature, 160, 437 (1947) (C. A., 42, 4591(1948)).

- By . 8. Maffei: Gazz. chim. ital., 80, 651 (1950) (C. A, 45 9063 (1951)).

6) B. Hegediis: Jubilee Vol. Em11 Barelle, 1946, 388 (C A., 41 6262 (1947))

7) I Yosioka: J. Pharm. Soc. Japan, 72, 1128 (1952) L

8) T. Girbert, H. Jones, R. Robinson: J. Chem. Soc Yy 1917, 903,,

9) F. Ullman, F. Mauthner: Ber., 35, 4302 (1902)."
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N | N |
/Y\‘/\I.NH, | %\'/\‘Nn | /Yﬁ -OH
| B or A - ey
K/k/ SNH, (A N OH I -—OH

N ; MYV |

\VI)

~ To obtain 1,4- dlhydroxyphenazme, the condensat1on of amhne and 2- n1trohydroqu1none

dimethyl. ether was carried out. following the 1mproved Wohl-Aue method. . After
purlfymg the reaction products by chromatography on alumina, 1 4-d1methoxyphena11ne:
'(VII) was obtained as ‘orange red needles, m.p. 185°, Wthh comc1ded well with the
description of King, ef al.' and that of Slack and Slack®.

Réversing the n1tro and amino groups, i.e. nltrobenzene and 2 ammohydroqulnone
dimethyl ether were condensed by the method descrlbed above, and. both 1,4-dimethoxy-
phenazine (VII) and 2-methoxyphenazme 5-mono-N-ox1de IX) were obtamed (VII)
was demethylated in the usual way to 1 4. dlhydroxyphenazme (VII).

OCHa ' N OCH3 \r oH

AN o N— »
I\/”-NHz + - QI - l k/‘
L OCH3 » : OCH3 ' ,
‘ (VID) , (VIII)
OCH; | N
H,N- /\-OCH
o™ — o -0
OCH , ¥
3 ! X

1,3-Dimethoxyphenazine (X) was synthesized from' aniline and 4-.nitroresorcinol b
dimethyl ether by the same method as the 1,4-isomer. Condensing nitrobenzene with o
4.aminoresorcinol dimethyl ether by the same method, no objective 1,3-isomer was
obtained except 2-methoxyphenazine (XII) and its ‘10-mono-N-oxide (XIII). 1,3-
Dimethoxyphenazine was demethylated to 1,3-dihydroxyphenazine (XI), which gave
brown yellow needles, and did not melt below 280°.'» Its diacetate gave pale yellow
needles, m.p. 263~264°.1> There is a wide discrepancy between the melting points of ;
these compounds and those of Clemo, ef al. The reason has not yet been elucidated.

. OCH; N (‘)CHS - . | om |
e on | /W N
L\/' \J—OCH 7 k/ -ock, T E\J -OH |

<.X> I <

10) F. E. Klng, N. G. Clark, P. M. H. Dav1s J Chem Soc 1949, 3012
11) G. R. Clemo and A. F. Daglish' (J:- Chem. Seoc., 1948; 2318) reported m.p. 275° for 1,3-
dihydroxyphenazine and m.p. 163° for it§ acetate. ~~

i
i
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Ol =™ oo, — (LI - f/\u/\l/\l
\/—NOZ \/—OCHa \J ' \/\N/\/
‘ | (XII) ' (XIID)

N-Ox1dat10n of d1hydroxyphenazmes, except 1,4-i 1somer, was carrled out on thelr
acetates by the same. method previously reported®™. ' 2,3-Diacetoxyphenazine (XIV)
and 1,3-isomer (XVII) were dissolved in benzene and oxidized with 30% hydrogen
peroxide in the presence of acétic anhydride. In these reactlons ‘acetyl groups were
also . hydrolyzed S1mu1taneously and 2,3- dlhydroxyphenazme di-N-oxide (XV), . dark
purplish brown needles which did not melt below™ 340°, and the 1,3-isomer (XVIII,,
red needles which did not melt below 280°, were obtained, respectlvely ,

In the case of the 1,2-isomer, however, the objective di-N-oxide was not obtained.

Since 1,4-dihydroxyphenazine (VIII) was soluble in benzene, it was oxidized directly
by the same method described above, and 1,4-dihydroxyphenazine di-N-oxde (XVI),
pale brown-yellow needles which did not melt below 340°, was obtained.

This di-N-oxide differed from the other isomers by its color, color reactmn with.
alkaline soiution, and the absorption spectrum in the visible region, but its analytical
value .agreed well with that of the theoretical. It may therefore be concluded that
the product obtaihed was 1,4-dihydroxyphenazine di-N-oxide.

{

| 7
N R R
. @lﬁ/\"Rz "Ro - '
‘ l ' ? ‘\Jk/
. ., —R3 "R3 \
VY
Ry
S
(XTV) R,=Ry=OAc, R,=R,=H . (XV)  Ry,=Ry=OH, R,=R,=H
(VII[) R,=R,=OH, Ry=Rs=H - . (XVD) . Ry=R,=OH, R,=Ry=H.
(XVID) R;=Ry=OAc, R,=R,=H (XVII) R;=Ry;=OH, Ry=R,=H

Absorptlon maxima of 1,3 d1hydroxyphenazme di-N-oxide are 400 mp and 510my,
and those of the 2,3-isomer, 435 mp and 482 my, but the 1, 4-1somer has no- abSOrptmn

in the visible region in isopropanol solution.

~ The ‘authors’ thanks are due to Mr. Kimura and Miss Yamamoto for mxcroanaly31s, and to Mr.
Takahashi for the absorption spectrum measurement :

Experimental

Condensation. of 4-N1troveratrol'e and. Aniline: 1,2- (I) and 2,3-Dimethoxyphenazines
(II)—A mixture of 4-nitroveratrole (10g.), aniline (10g.), and powdered potassium hydroxide (30 g.)
was refluxed in toluene (150 cc.) for 6 hours. After the reaction, toluene was distilled off under
reduced pressure, and to it 300cc.. of water was added. Unreacted substances were removed by
steam distillation and the residue was extracted with benzene. This solution was extracted with
dild. hydrochloric acid -(109%) and the acidic -layer was neutralized with ammonia water. The
precipitate produced was dissolved in benzene and chromatographed on alumina. The first eluate
yielded 0.09g. of 2,3- dxmethoxyphenazme Iy, pale yellow blades, m.p. 226° (from ligroine).
(Slack and Slack® reported the synthesis of (II), but no m.p. was recorded) Anal Calcd for
C14H;sO4N, .- C, 70. OO H, 500 N, 11.68." Found: C, 70.32; H, 4.84; N, 11.78.

12) L Yoswka, Y. Kidani: J. Pharm. Soc. Japan, 72, 1310 (1952)..
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The -next eluate yielded 0.03 g. of 1,2-dimethoxyphenazine ‘(I), orange yellow heedles, m.p. 145+
146° (from ligroine). (Clemo and ‘Daglish,? Slack® and Maffei® recorded m,p. 138~139° and Hege-
diis® m.p. 145~146° for (I)). Anal. Caled. for CHpO,N,: G, 70.09; H, 5.00; N, 11.68. Found: C,
70.29; 'H, .5.23; N, 11.43. LS el ey L R TR N

- The same products were .obtained in similar yields- when the condensation mixture was kept
standing for 3 days without a solvent-at’ 55°. S St DR B R I

.. _.Condensation of 4-aminoveratrole and nitrobenzene was carried out by the same procedure as
described above, but none of the desired compounds ‘were obtained. S - IRSTREE S E

: ,‘2,2‘-Dint'ro-5,6-dimetho,xydiphenylamine*;'(III) —A mixture of - 3-bromo-4-nitroveratrole® (1.31
g.), o-nitraniline (0.7 g.), anhydrous potassium carbonate (1.1.g.), copper powder (0.2g.), and: nitro-
benzene (4cc.) were stirred and heated at 205~210° for 1 hour. The:-cooled. reaction mixture ‘was
filtered and washed with benzene..: The. solvent was removed.: ‘and::the: residue was dissolved in
boiling benzene (20cc.) and to it light petroleum was added. From the mixture an orange red
solid was deposited. It yielded 0.35g. of (111;, orange brown needles, m.p. 145~147° (from:ethanol).
Anal: Caled. for C;H;;0¢N3: C, 52.66; H, 4.07; N, 13.16. Found: C; 52:46; H, 3.87; N, 13.09.- -

. ' ~ 1,2-Dimethoxyphenazine (X)—A ‘suspension of (IIT) (0.2.g.) and palladised charcoal (0.05%.)
in ethanol (15cc.) was shaken with hydrogen at room temperature. - The: reaction mixture was
acidified with hydrochloric acid and -filtered. .Then ethanol was removed and the residue was
dissolved in water (10cc.), ‘which was oxidized 'with ferric chloride solution .(1 g.:in 2'cc. water).
After 12 hours, water (40-cc.) rwas added and neutralized -with ammonia ‘water. ‘The precipitate
thus produced was dissolved in benzene and purified by chromatography on alumina. 1,2-Dimethoxy-
' phenazine was obtained as orange yellow needles (0.08g.; 53 %), m.p. 145~146° (from ligroine).

- “Amal. Caled. for CyHi,ON,: C, 70.00; H, 5.00.  Found: C, 70.32;-H, 519. - SRR

1,2-Dihydroxyphenazine (V) —1,2-Dimethoxyphenazine (0.3 g.) was, demethylated - with -hydro-
bromic acid (6cc.) in glacial acetic acid (3 ¢cc.) by refluxing for 16 hours.. 1,2:Dihydroxyphenazine
(V) (0.25g.) was obtained as fine orange red needles (from chloroform);: m.p.. 250° (Maffei® recorded
m.p. 261°, and Hegediis,® 270~275° for (V)). Anal. Caled. for C;,;HgO,N,: C, 67.92; H, 3.77; N,
13.21. Found: C, 68.13; H; 4.08; N, 13.0L:: EEE o S

1,2-Diacetoxyphenazine—1.2-Dihydroxyphenazine was .acetylated “with acetic anhydride.: and
anhydrous sodium .acetate.. It yielded pale: fine yellow needles- (from xyleney; m.p.-175°. (For this
compound,- Hegediis® recorded m.p. 168°). 'Anal. Calcd. for C1H1,04N,: /C, 64.86; H, 4.05; ‘N, 9.50.
Found: C, 65.11; H, 4.30; N; 9.2L: . . . . Lo S T o o

2,3-Dihydroxyphenazine .(VI)—Following the -method of v Ullmann .and Mauthner?®, .2,3-
diaminophenazine (0.6g.) was ‘heated with 3N. sulfuric acid .. (12 cc.) :in a sealed tube :at 200° for 8
hours. 2,3-Dihydroxyphenazine (VI) was obtained as brown _crystals (from. ethanol), .which - did
not melt below 340°. Yield: 0.4g. Anal. Calcd. for C;HgO:N,: C,.67.92; H, 3.77; N, 13.21. Found:
C, 67.62; H, 4.05; N, 12.81. ' , o : ~

2,3-Diacetoxyphenazine (XIV)— (V) was acétylated by the ordinary method. It gave pale
yellow' needles (fromxylene), m.p. 236°. (For -this compound, Ullmann, e ‘al. .recorded m.p. 226°
and O. Fischer et al1®,230°.) Anal. Calcd. for CigH;;04N,: C, 64.86; H, 4.05; N; 9.50. Found: C,
65.12; H, 4.21; N, 9.48. . Ce . e TR SRR :

Condensation of 2-Nitrohydroquinone Dimethyl Ether and . Aniline :  1,4-Dimethoexy- b

f phenazine (VII)—A mixture of 2.nitrohydroquinone  dimethyl ether (10.g.), aniline (6g.), and - i
powdered potassium hydroxide (30 g.) was refluxed in toluene (150 cc.). for 6 hours.. The reaction
mixture was treated in the ordinary method and 5.2 g. (40 %) of criilde crystals were obtained. They
were dissolved in benzene, and purified by chromatography on alumina. . It gave orange red
needles of 1,4-dimethoxyphenazine (VII), m.p. 185°. (from . ligroine). Anal. Caled. for CisHpO;Ny: i
C, 70.00; H, 5.00; N, 11.68. Found: C, 69.81; H, 5.12; N, 11.51. . S : - : I

The same compound was obtained in 329 yield, when the mixture was kept standing for 3 days
without a solvent at 55°. : ' : .

" .- Condensation of. 2-Aminohydroquinone Dimethyl Ether and Nitrobenzene: (VII)
and Z-Methoxyphenazine'5-Mono—N-oxide (IX)—A mixture of 2-aminohydroquinone dimethyl
ether (4g.), nitrobenzene (3g.), and powdered potassium hydroxide (13g.) was refluxed in toluene
(65 cc.) for 6 hours. The crude crystals obtained was dissolved in benzene, and purified on alumina.
The first eluate yielded 1.2g. of yellow needles, m.p. 177° (from ligroine), which were found to be
identical with 2-methoxyphenazine 5-mono-N-oxide ([X) by mixed fusion with authentic specimen.
Anal. Calced. for C;3H;O,N,: N, 12.38. Found: N, 12.10. . ( : 3

.The next eluate yielded 1.0g. of orange red needles, m.p. 185°, not depressed by admixture : §
with 1;4-dimethoxyphenazine (VID. -~ e e e e s s |

],4—Dihydroxyphenazine (VIIX) —1,4-Dimethoxyphenazine was demethylated with hydrobrom-

IR

13) O. Fischer, E. Hepp: Ber., 23, 841(1890). -
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i¢c acid and acetic acid to 1,4-dihydroxyphenazine (VIII). It gave deep red needles, m.p. 232~
234° (from: ‘chloroform). (King et al.1» recorded m.p. 230° for (VIID)).  Anal. Calcd. for C;:HgO,N,:
C, 67.92;.H, 3.77; N, 13.21. Found: C, 67.98; H,-3.93; N, 12.92. S C '

' 1,4-Diacetoxyphenazine— (VIIT). was acetylated to 1,4-diacetoxyphénazine- with acetic an-
“hydride and anhydrous. sodium acetate. It yielded turnish yellow prisms, m.p. 195° (from ethanol).
Anal. Caled. for CigHy,04N,: C, 64.86; H, 4.05; N, 9.50. Found: C, 65.17; H, 4.17; N, 9.13.

-Condensation of 4-Nitroresorcinol Dimethyl Ether and Aniline: 1,3-Dimethoxy-

phe’naz’jne/‘(X) —A ‘mixtute of 4-nitroresorcingl -dimethyl -ether (10g.), aniline (6g.), and powdered
potassium hydroxide” (30 g:) was- refluxed in toluene (150cc.) for 6 hours. The reaction mixture
-was treated ordinarily, and the crude ‘matérial thus obtained was purified on alumina in benzene.
‘The  eluate’ gave 0.4 g. of 1,3-dimethoxyphenazine (X), yellow needles, m.p. 228° (from ligroine}.
Anal: Caled. for CuH;, 04Ny i€, 70005 H, 5.00; N, 11.68. Found: C, 70.27; H, 5.06; N, 11.64.

. The  samie: product:wads:  obtained. in-1.5% ‘yield when the mixture was kept standing for 3 days
-without a solvent'at 559, ~ . . - ' ‘

‘ Condensation of 4~Aminor§sorcinol Dimethyl Ether and. Nitrobenzene: -2-Methoxy-
phenazine (XII) ‘and 2-Methoxyphenazine 10-Mono-N-oxide (XIII;—A mixture of 4-amino-
-resorcinol dimethyl ether (4.3g.); nitrobenzene (3.2g.), and powdered potassium  hydroxide (183 g)
was refluxed in toluene’ (65cc.) for 6 hours. The reaction mixture was treated as described above
.and ' the" crude product (2.7g.) was obtained . in 4lg; yield. This was dissolved in benzene and

purified on ‘alumina, The first ‘eluate yielded 0.6g. of 2-méthoxyphenazine (XII), pale yellow
-needles, m.p. 123° (from ligroine), not ‘depresséd by mixed fusion with authentic specimen. Anal.
‘Caled. for Cy3HgON,: N, 13.33. Found: 13.14.

. The next eluate yielded 1.4g. of yellow needles, m.p. 175~176° (from ligroine), not depressed
by admixture with 2-methoxyphenazine 10-mono-N-oxide (XIIT).  Anal. Caled. for C;3H;0,N,: N,
12.38. Found: N, 12.23.. .- = - .

1,3-Dihydroxyphenazine (XI)—Brown: yellow microneedles (from ethanol), did not melt
below 280°.. ' Arnal, Caled. for CoHgO,N,:: C, 67.92; H, 3.77; N, 13.21.. Found: 'C, 67.50; H, 4.13;
N, 12.84. . L e : ,

,l,S-Diacet‘oxyphenazine “(XVII) —Pale yellow needles, m.p. 263~264° (from benzene).. Anal.
Calcd. for CjgH;,04N,: C; 64.86; H, 4.05; N, 9.50. Found: C, 64.92; H, 4.35; N, 9.40. - .

2,3-Dihydroxyphenazine Di-N-oxide  (XV)-2,3-Diacetoxyphenazine - (0.2g.) was dissolved
in benzene (40cc.) and 3025 hydrogen peroxide (3cc.) and acetic anhydride (3cc.) were added. The
-mixture ‘was warmed on a witer bath ‘for -4 hours. The reaction solution was washed with dild.’
hydrochloric acid, extracted with 109 caustic soda, and the alkaline layer neutralized with acetic
acid.” The precipitate produced was collected -and crystallized from ethanol. It gave dark purplish
‘brown microneedles, which did not melt below 340°. Yield: 0.14 g. - It dissolves in alkaline solution
with orange. red coloration. Anal. Caled. for CiHgO4N,: C, 59.01; H, 3.27; N, 11.47. Found: C,
-59.24; H, 3,74; N, 11.35.. R Ce R A ,

-1, 4-Dihydroxyphenazine Di-N-oxide (XVI)—.—1,,4-Dihydroxyphenazine (0.3g.) was dissolved
in;bénzene . (80cc.);, 30%: hydregén ‘peroxide (3icc.), and acetic ankydride (@cc.) were added, and
warmed on water bath for 6 hours. The solvent was evaporated and the crystals deposited were
-recrystallized from:ethanol. . It gave pale brown yeHow needles; ‘which did not melt- below 340°.
Yield: 0.1g. It dissolves . in alkaline solution without coloring. Asal. Caled. for CHgOyN,: C, i
59.01; H, 3.27; N, 11.47. Fouad: C, 59.27; H, 3.39; N, 11.12. . :

'~ 1,3-Dihydroxyphenazine D¥i-N-oxide (X'VIII)—1,3-Diacetoxyphenazine (0.1g.) was dissolved
‘in benzene (80cc.), 309 hydrogen. peroxide (1.5cc.) and acetic anhydride (1.5 cc.) were added, and
“warmed on water bath for 5 hours.. The .reaction solution was treated ordinarily, and red micro-
needles (from ethanol), m.p. 280°, were obtained. It gave a violet coloration with dild. sodium .
hydroxide. Anal. Caled. for C;,;HO,N,: C, 59.013 H, 3.27; N, 11.47. Found: C, 58.82; H, 3.36; N,
11.27. . ) . .

N-Oxidation of I,eriaceto'xyphenazinej——l,2-Diacetoxyphenazine was’ oxidized with hydrogen
peroxide .and acetic azihydr._ide in benzene as described above but no crystalline substances were

?

obtained..

Summary

1,2-Dihydroxyphenazine was prepared by oxidizing 2,2'-dinitro-5,6-dimethoxy-
diphenylamine with ferric' chloride solution and ‘the resuitant product was demethylated
with hydrobromic acid. 2,3-Dihydroxyphenazine was prepared by hydrolyzing 2,3-
diaminophenazine with sulfuric acid in a sealed tube. 1,3- and 1,4-dihydroxyphenazines
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were prepared by using the 1mproved WohI-Aue method , '

- ‘These four dihydroxyphenzines, i.e. 1,2-, 1,3-, 1,4-, and 2 3~d1hydroxyphena21nes were
oxidized with hydrogen peroxide in the presence of acetic anhydride- in benzene; and.
1,3-, 1,4-, and 2,3-dihydroxyphenazine di-N-oxides were obtained, reSpectwer ‘In the
case -of the 1,2 1somer, 1ts d1 N-ox1de was riot” obtained. ) -

(Received Decerﬁber 1, 1658,

16. Shun’ichi Yamada, Ichiro Chibata, and Ryoya Tsurui ; kAﬁplication‘—Of‘ E T
Ion Exchangers in Organic Reactions. IIIY. Application to- the
‘ Rearrangement of Hydrazobenzene Derlvatlves* o

" (Osaka Re-'cédrck L‘ab‘oratory; GoheirTanabe & Co., Ltd.*¥*).

In the previous paper® on the application of ion exchangers m orgamc reactxons,
it was shown that the cation exchangers afford an effective and convenient condensmg
agent for the Fischer indole synthesis. This result induced the .authors to earry out
the present experiments of the application: of cation exchangers for the rearrangement
reaction of hydrazobenzene derivatives, as the Fischer indole synthe31s 1s conmdered to
proceed through the o-benzidine type rearrangement. =~ - o

The rearrangement reaction of the hydrazobenzene derivatives has been investigated
in greater detail than any of the others because of its exceptional theoretical interest.
Since the publication of the famous general 1ev1ew by Jacobson” many reports on the
matter have been made. '

- As catalytic agents for this. rearrangement mineral ac1ds such as. sulfurlc ac1d and
hydrochloric-acid have been employed, especially the latter with stannous chloride have 5
been used as effective agents for the reaction. However, the ylelds of the reaction are: ‘
low except in the case of the rearrangement of hydrazobenzene to benzidine. Futher- i
more, because of the mixed presence of the rearranged product with unreacted material, :
azo compound and spht amine produced during the reaction, the troublesome procedures:
of separating and purifying the desired" products cannot be avoided. It was hoped
to simplify the procedure of separatmn by employing the cation exchangers instead of
~mineral acids as catalytic agents. Four different typeﬂrearrangementsﬁ of hydrazobenz-
ene derivatives were carrled out. When the hydrazobenzenes were. heated with the
previously activated hydrogen form® of the cation exchangers of nucIear sulfonic acid-
type resin, such as Amberlite IR-120 and Dowex-50, in water or aqueous alcohol, the:
unreacted material and azo compound produced during-the reaction were recovered SR
from the filtrate of the reaction mixture by concentration andjor by the:extraction of
the insoluble substances as they were not adsorbed on the resins. The rearranged
product was obtained by the elution of the resins With alkaline solution. By this

*  Paper read before the 73rd Annual - Meetmg of the Pharmaceutlcal Soczety of Japan, Tokyo,
April 6, 1953. .
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