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56. A New Reaction of Certain Diaxosulphonates 
derived from #%Naphthol- I -sulphonic Acid.  Part 
I X .  Preparation of Phthalazine, Phthaluxone, and 
Phthalimidine Derivatives from 5-Nitro-o-toluidin e .  

By PREDERICK MAURICE ROWE and FRANCIS JOSEPH SIDDLE. 
IN order to obtain further evidence with regard to the constitutions 
attributed to the phthalazine, phthalazone and phthalimidine 
derivatives prepared from p-naphthol-1-sulphonic acid and di- 
azotised p-nitroaniline (J., 1926, 690 ; 1928, 2550 ; 1931, 1067), 
the compounds now described from 5-nitro-o-toluidine were 
examined a t  the same time as those prepared from the halogen 
derivatives (J., 1931; 1073; this vol., p. 11). 

In  general, the course of the reactions and the properties and 
yields of the products in the present series approximate to those 
observed with the analogous lower homologues containjng the nitro- 
or amino-group in the 4’-position, bnt in some instances the 2‘-methyl 
group leads to similar results to those obtained with compounds 
containing a 2’-chloro-atom. 

Conversion of 4’-nitro-2’-methylbenzene-2-naphthol-l-diazo- 
sulphonate through sodium 1-(4’-nitro-2’-rnethylbenzenenzo)-~- 
naphthaquinone-1-sulphonate (I) into sodium hydrogen 3-(4‘-nit~o- 
2’-methylpheny1)-1 : 3-dihydrophthalaxine-1-sulphonnte-4-acetate (11) 
proceeds readily and little 4’-nitro-2‘-methylbenzeneazo-~-naphthol 
is formed. 

The sodium hydrogen salt possesses greater tinctorial power than 
the analogous lower homologue, but is also fugitive to light. In 
replacing the sodium-l-sulphonat,e group by hgdroxyl, the use of 
too concentrated acid precipitates the free sulphonic a’cid, w hicli 
is then hydrolysed only with difficulty. l-Hydroxy-3-(4’-nitro-2‘- 
methylpheny1)-1 ; 3-dihydrophthalaxine-4-acetic acid, however, is 
ohtained readily by the use of more dilute acid and this modific- 
ation appears to  be generally applicable. Reduction to 1 -hydromy- 
3-(4‘-~ino-2’-methy~p~,en~Z)tetrah~~roph~haZ~~ine-4-~cetic acid can be 
effected either with alkaline hydrosulphite (hyposulphite) or with 
stannous chloride and hydrochloric acid, but the former is the better 
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method, as sul-,sequent degradation is more rapid with acid than 
with alkali. 

Unexpected difficulties were encountered in preparing 2’-chloro- 
4’-nitro-3-phenylphthalaz-l-one (Eoc. cit.), but 4‘-nitro-3-phenyl- 
2’-methylphthalaz-l-one (VII) and its 4-methyl derivative respect- 
ively are formed from 1 - hydroxy-3- (4’-nitro-2’-methylphenyl)- 
1 : 3-dihydrophthalazine-4-acetic acid in the usual manner. Methyl- 
ation of the oxygen atom in the keto-group of 4’-nitro-3-phenyl- 
2’-methylphthalaz- 1-one proceeds similarly to the case of the 
analogous lower homologue. The primary product combines with 
alcohols (111) and is then so reactive that it is impossible to deter- 
mine its formula by analysis. By heating the compound after 
crystallisation from an alcohol first a t  100” and then a t  140”, how- 
ever, it is converted into 4-keto-I -niethox~-3-(4’-nitro-2’-methyt- 
phenyl)-3 : 4-dihydrophthalazine (IV) , from which 1 : 4-diketo-3- 
(4’-nitro-2’-m ethylphenyl)tetrahJydropht7Lctlazine (V) is obtained by 
demethylation. 

?Me ?Me 

QMe .1 

This behaviour, therefore, is quite different from that of the di- 
halogeno-derivatives (loc. cit.). On the other hand, the methyl- 
ation of 4’-nitro-3-phenyl-3‘ : 4-dimethylphthalaz-1-one is com- 
parable with all other cases yet examined and gives 4’-nitro-l-meth- 
ox y - 3 -p hen y l-2' - methyl -4 -met h y 1 ene - 3 : 4- d i hgdrop hthula xin e (VI ) . 

In view of the properties of the nitro-3-phenylphthalaz-1 -ones, 
it appea,red possible that they might react with acetone in a similar 
manner to berberine (compare Pyman, J., 1911,99,1690). 4’-Nitro- 
3-phenyl-2‘-methylphthalaz-l-one (VII) does react with acetone, 
but differs from berberine in that the final result is equivalent to 
t’he addition of acetone, a,nd l-F*ydroxy-4-aceton.yl-3-(4’-nitro-2’- 
rnethylphenyl)-3 : 4-dihydrophthdnzine (VITI) is formed. This 
behaviour, however, is unique a t  present in that we have failed 
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t o  prepare corresponding acetone compounds froin any other nitro- 
3 - p hen y lp h t halaz - 1 -ones. 

PH 

NO, --+ \ 
CH 

(V 11. ) CH,-COMe 

1 -Hydroxy-3- (4'-amino-2'-methylphenyl)tetrahydrophthalazine-4- 
acetic acid is converted into 4'-arnino-3-phen yl-2'-methylphthulaz- 1- 
one and its 4-methyl derivative respectively in the usual manner, the 
latter being formed even by heating with sodium carbonate solution 
a t  the ordinary pressure. The products obtained by reduction of 
these amino-3-phenylphthalaz-1-ones vary with the conditions 
employed. Thus, reduction with alkaline hydrosulphite gives 
1 - keto-3- (4'-amino-2'-methylphenyl)tetrahydrophthalazine (IX) and its 
4-methyl derivative respectively, whereas reduction with zinc dnst 
and hydrochloric acid gives 4'-~mino-N-p7tenyl-2'-methylp~ thulirn- 
idine (X) and its 3-methyl derivative respectively. 

In  the latter cases decomposition also always occurs with form- 
ation of some p-tolylenediamine. 

Finally, 4'-.lz~tro-3-phenyl-2'-~nethylphtha-4-one (XII) was pre- 
pared for piirposes of comparison. The condensation of eqni- 
molecular proportions of phthalaldehydic acid and 5-nitro-o-tolyl- 
hydrazine in boiling alcoholic solution gives the lactone form of 
o-carboxyhenxaldehtyde-5-nitro-o-tolylhydraxone (XI), which is much 
more stable than the analogous lower homologue (loc. cit.). A 
molecule of water is eliminated, however, when the hydrazone is 
dissolved in warm concentrated sulphuric acid or in amyl-alcoholic 
hydrogen chloride (compare Aggarwal, Darbari, and Riiy, J., 1929, 
1941). 

4'-Nitro-3-phenyl-2'-methylphthalaz-4-one does not form salts 
with mineral acids or with picric acid, is insoluble in sodium hydr- 
oxide solution, and does not react with methyl sulphate. 
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Work on the action of sodium hydroxide on various 2’-nitro- 
benzene-2-naphthol-l-diazoaulphonates, which exhibit striking 
differelices from the 3’- and 4’-nitro-isomerides, is in progress. 

E x P E R  I M  E N T A L. 

Where details are omitted, the compounds were prepared by 
exactly the same procedure as that described for the corresponding 
lower homologues containing the nitro- or amino-group in the 
4‘-position (J., 1926, 699 ; 1928, 2553 ; 1931, 1070). 

Xodium Hydrogen 3-(4’-Nitro-2’-rnethylphenyE)- 1 : 3-dihph-ophthl- 
mine-1 -sulphoizate-4-acetate (II).-A filtered solution of commercial 
500/, sodium p-naphthol-1-sulphonate (50 g.) in water (170 c.c.) was 
stirred slowly a t  0” into a solution of diazotised 5-nitro-o-toluidine. 
The latter was obtained by adding a concentrated aqueous solution 
of sodium nitrite (7.3 g.) to a suspension of the base (15.2 g.) in 
dilute hydrochloric acid (190 C.C. of 1 : 5). The 4’-nitrc-2’-methyl- 
benzene-2-naphthol-1 -diazosulphonate separated immediately as an 
orange precipitate, which was filtered off, washed free from acid 
with water, made into a paste with cold water (160 c.c.), and stirred 
into a cold solution of anhydrous sodium carbonate (28 g . )  in water 
(70 c.c.). The orange solution produced [orange needles of sodium 
1 -(4’-nitro-2‘-methylbenzeneazo)- p-naphthaquinone- 1-sulphonate (I) 
separated on addition of salt] was added immediately to a cold 
solution of sodium hydroxide (25 9.) in water (45 c.c.); the temper- 
ature rose about 8”, and the deep crimson mixture was left over- 
night until the colour had changed completely to  yellowish-brown. 
The pure product was isolated in the usual manner, after separation 
from 4’-nitro-2’-methylbenzeneazo-~-naphthol (1-2 g.). Xodium 
hydrogen 3 - (4’ -nitro - 2’ - rnethylphenyl) - 1 : 3 - dihydrophthalazine - 1 - 
szrlpho?zate-4-acetate (yield, 37 g. ; 86.7%, calculated on the 5-nitro- 
o-toluidine) crystallised from alcohol in large, orange, irregular 
prisms (Found: S, 7.8. C,,H,,0,N3SNa requires S, 7.5%). It 
was readily soluble in water, but less soluble in alcohol. The 
yellow aqueous solution was deepened in colour by the addition of 
alkali, and was decolorised by zinc dust and ammonia, a deeper 
colour returning on exposure to  air. It is a level-dyeing, yellow 
acid dye of even greater tinctorial power than the lower homologue, 
but also fugitive to light. 

l-Hydroxy-3-(4’-?zitro-2’-methylphenyl) - 1 : 3 - dihydrophthalazine - 4 - 
acetic Acid.-A solution of sodium hydrogen 3-(4’-nitro3’-methyI- 
pheny1)-1 : 3-dihydrophthalazine-1-sulphonate-4-acetate (60 g.) in 
water (250 c.c.) was boiled, and concentrated hydrochloric acid 
(30 c.c.) added gradually (to avoid precipitation of the free sulphonic 
acid) until evolution of sulphur dioxide had ceased and the product 
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had formed a straw-coloured crystalline mass. The latter was 
'mashed with boiling water and crystallised from ethyl acetate. 
1 - iYydrox?y - 3 - (4'- nitro-2'- methylphenyl) - 1 : 3 - dihydrophtha7asine - 4 - 
cccetic acid formed pale yellow plates, m. p. 238" (yield, 44 g. ; 91-8:/;) 
{Found : C, 59.95; IT, 4.6; N, 12.5. CliH1,O,N, requires C, 
59-8; H, 4.4; N, 12.3%), readily soluble in alcohol, acetone or 
glacial acetic acid, but almost insoluble in benzene and toluene, and 
insoluble in ether. It was very sparingly soluble in water, forming 
a solut,ion acid to  litmus, but dissolved in sodium carbonate or 
hydroxide with a deep red colour, and in cold concentrated sulphuric 
acid with an orange colour, being reprecipitated unaltered on dilution. 

Derivatives of l-Hydroxy-3-(4'-nitro-2'-rnethylphenyl)-l : 3-dihych-o- 
phthalazine-4-acetic Acid.-The methyl ester crystallised from methyl 
alcohol in pale ycllow, rhombic prisms, rn. p. 186" (Found : C, 61-05 ; 
H, 4-8. The ethyE ester 
crystallised from alcohol in pale yellom-, cubic prisms, m. p. 166" 
(Found : C, '61.95; H, 5.3. C,,H,,O,N, requires C, 61-8; H, 
5*15:/,). Both esters were insoluble in sodium carbonate solution, 
but dissolved in sodium hydroxide with a deey? red colour. The 
acetyl derivative crystallised from alcohol in pale yellow needles, 
m. p. 228" (Found : C, 59.45; H, 4.7. Cl,H1,O,N, requires C, 
59-5; H, 4.4%). It dissolved in sodium carbonate with an orange- 
brown colour and in sodium hydroxide with a blood-red colour. 
The anilide crystallised from ethyl acetate in yellow prisms, m. p. 
211-212" (Found : C, 6 6 6 ;  H, 4.9. C,,Hm04N4 requires C, 
66.3 ; H, 4.8%). It was soluble in warm sodium hydroxide solution 
with a brownish-red colour. 

1 - Hydroxy - 3 - (4'- amino - 2'- methylphen?li!)tetrnhydropht~laxine - 4 - 
ncetic A cid-Prepared from 1 - hydroxy-3- (4'-nitro-2'-methylphengl)- 
1 : 3-dihydrophthalazine-4-acetic acid (12 g . )  by reduction with 
alkaline sodium hydrosulphite (pale yellow prisms of the sodium 
salt separated incomplete!y from the cold reduction mixture) ; this 
acid crystallised from a large volume of boiling water in colourless 
prisms, m. p. 217" (yield, 10.6 g .  ; 06.27(,) (Found : C, 65.2; H, 
5-9; N, 13.6. C1,H1,03N3 requires C, 65-2 : H, 6-1 ; N, 13-4:/0). 
It was prepared also by rapid reduction of 1 - hydroxy-3- (4'-nitro- 
8'-methylphenyl)-l : 3-dihydrophthalazine-4-acetic acid (10 g.) with 
boiling acid stannous chloride (40 g .  in 100 C.C. of concentrated 
hydrochloric acid), and was isolated by rendering the solution 
alkaline with sodium carbonate, filtering it, and precipitating the 
filtrate with acid (yield, 7-5 g . ;  81.7%). It dissolved in alcohol 
and glacial acetic acid, but crystallisation from these solvents 
lowered the melting point, probably owing to  partial eaterjficatioii 
and acetylation respectively. It gave a transient red colour with 

CIsH1,O,N3 requires C, 60.S5; H, 443%). 
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ferric chloride. The acetyl derivative crystallised from glacial acetic 
acid in colourless needles, m. p. 265" (Found : C, 64-3; H, 6.0: 
C,,H,,O,P\T, requires C, 64.2 ; H, 5.9%). 
4'- Amin0-3-phenyl-2'-rneth~lphthlaz- 1 -one.-A solution of 1 -hydr- 

oxy - 3 - (4' - amino - 2' - methylphenyl)tetrahydrophthalazine -4 - acetic 
acid (5  g.) in concentrated sulphuric acid (25 c.c.) and water (30 c.c.) 
was boiled under reflux for 1Q hours, acetic acid being eliminated. 
The solution was diluted with water (50 c.c.), boiled (charcoal), and 
filtered. The pale yellow solution was neutralised with sodium 
hydroxide solution ; long yellow needles then separated, m. p. 
130", containing water of crystallisation, or m. p. 249-251", after 
drying a t  120" (Found: loss a t  130", 3.55. C,,HI,0N,,$H20 
requires H20, 3.457;)). 4'-Arnino-3-phenyl-2~-rnethylphthulaz-l-one 
crystallised from alcohol in yellow prisms, m. p. 255" (yield, 3.6 g. ; 
89.8%) (Pound : C, 71.7; H, 5-4; N, 16.5. C1,H1,ON, requires 
C, 71-7; H, 5.2; N, 16.7%). It was prepared also (yield, 74.8%) 
by boiling a solution of 1 -hydroxy-3 - (4' -amino-2'-met hyl phen yl) - 
tetrahydrophthalazine-4-acetic acid in excess concentrated hydro- 
chloric acid under reflux for 20 hours and then collecting the colour- 
less needles of the hydrochloride after cooling. The acetyl deriv- 
ative crystallised from alcohol in colourless rhomboidal plates, m. p. 
300-302" (Found : C, 69.8; H, 5.3. C,,H,,OP3 requires C, 
69.6; H, 5.1%), which became blue on the surface on exposure to 
light.. 

1 - Kefo-3- (4'-amino-2'-rnethylphenyl)tetrahydrophthulazine (IX) .-A 
fine suspension of 4'-amino-3-phenyl-2'-methylphthalaz- l-one (4 g.), 
obtained as described for the 2'-chloro-analogue (this vol., p. 16), 
was reduced similarly with alkaline sodium hydrosulphite until a 
paler yellow flocculent precipitate was obtained. 1-Keto-3-(4'- 
amino-2'-methylphenyl)tetra?iydrophthakce crystallised from toluene 
in yellow needles, m. p. 203-205" (yield, 2-6 g. ; 64.5%) (Found : 
C, 'il.3; H, 6-15. Pro- 
longed boiling with mineral acid or nitrobenzene resulted in partial 
reconversion into 4'-amino-3-phenyl-2'-methylphthalaz-l -one. The 
acefyl derivative crystallised from a large volume of toluene in pale 
yellow prisms, m. p, 212-214" (Found: C, 69.3; H, 6.0. 
C,,H,,O,N, requires C, 69.15 ; H, 6.75%). 

4'-Amino-N-phen yl-2'-methylphthl~midine (X).-This was pre- 
pared from 4'-amino-3-phenyl-2'-methylphthalaz-l-one (5 g.). The 
hydrochloride did not separate and t,he product was precipitated by 
adding excess of sodium hydroxide to  the reduction mixture. The 
filtrate contained ammonia and some p-tolylenediamine. 4'-Arnino- 
~-phe~ayl-2'-meth~lphthalimidine cryst'allised from alcohol in colour- 
less flat prisms, m. p. 176-177" (yield, 3 g. ; 63-3:/,) (Found : C, 

C,,H,,ON, requires C ,  71-15; H, 5.97;). 
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75.7 ; H, 5-9. The hydro- 
chloride formed colourless plates and the acetyl derivative crystal- 
lised from alcohol in colourless prismatic needles, m. p. 185" (Found : 
C, 72.8; H, 5.95. 
4'-Hydroxy-N-phenyl-3'-methylphth,alimidine was prepared from 

4'-amino-A7-phenyl-2'-methylphthalimidine. It crystallised from 
alcohol in colourless transparent prisms, m. p. 227" (Found: C, 
75.4; H, 5.6. C,,H,,02N requires C, 75.3; H, 5.4%). The 
methyl ether crystallised from methyl alcohol in colourless, flat, 
rectangular prisms, m. p. 161" (Found : C, 75.5; H, 6.15. 
C,,H,,02N requires C, 759 ; H, 5-9",/0). 
4'-~itro-3-phenyl-2'-met~~lpht~~z-~ -one (VII).-After l-hydroxy- 

3-(4'-nitro-2'-1nethylphenyl)-l : 3-dihydrophthalazine-4-acetic acid 
( 5  9.) had been boiled with aqueous sulphuric acid (110 c.c.; b. p. 
140"), the solution was diluted with water (50 c.c.), boiled (charcoal), 
and filtered. After cooling, the sulphate (colourless needles, m. p. 
244-246", resolidifying and then melting at 279") was filtered off and 
neutralised with sodium carbonate. A further quantity, but less 
pure, was isolated by almost neutralising the filtrate. 4'-Nitro-3- 
pheny1-2'-methylphthaJaz- 1 -one crystallised from pyridine in light 
yellow needles, m. p. 279" (yield, 3 g.; 72.8%) (Found : C, 64.1 ; 
€1, 4-1. C,,H,,03N3 requires C, 64.1 ; H, 3.974), readily soluble in 
glacial acetic acid, soluble in alcohol and nitrobenzene, and very 
sparingly soluble in benzene. It is insoluble in sodium carbonate, 
but dissolves in sodium hydroxide with a deep orange-red colour; 
with mineral acids i t  forms salts (the hydrochloride crystallised from 
alcohol in pale yellow needles, m. p. 195-199", resolidifying and 
then melting at 279"), which are decomposed by water, although 
more stable than the salts of the lower homologue. W7itlh an 
alcoholic solution of picric acid it forms a picmte, bright yellow 
needles, m. p. 205-2210", decomposed progressively by recrystallis- 
ation from alcohol (Pound : C, 49.6; H, 2-85. C21H1,010TL', 
requires C, 49.4; H, 2.750/,). 

(a) A fine aqueous suspension of 4'-nitro-3-phenyl- 
2'-metthylphthalaz-l-one was heated to SO" with aqueous sodium 
sidphide, and the orange-red solution was then boiled for 10 minutes 
iintil the colour had changed to brownish-yellow. The 4'-amino- 
3-phenyl-2'-methylphthalaz-l-one separated, identical with that 
obtained from l-hydroxy-3-(4'-amino-2'-methylphenyl)tetrahydro- 
phthalaziae-4-acetic acid (p. 478). 

(b) Redudion with zinc dust and hydrochloric acid converted the 
nitro- compound into 4'-amino-N-phenyl-2'-met hylpht halimidine , 
identical with that obtained similarly from 4'-amino-3-phenyl- 
2'-methylphthnlaz-l-one (p. 478). 

C,,H,,ON, requires C, 75.6 ; H, 5.9%). 

C1,H,,082 requires C, 72-9; H, 5-7%.) 

Reduction. 
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Action of Methyl Xulphte  on 4'-Nitro-3-p~nyl-2'-meth~l~~~thalaz-  
1 -one.-An orange-yellow substance was obtained, which formed 
n hydrochloride, colourless needles, and wits insoluble in cohl 
alkalis. The basic substa'nce could not be crystallised from ethyl 
acetate, but ~ t h  alcohol became first resinous and then crystalline 
(111). Thus crystallisation from ethyl alcohol gave orange leaflets, 
in. p. 93", and crystallisation from methyl alcohol gave orange 
leaflets, m. p. 149--150". The latter compounds decomposed on 
drying and so could not be asalysed, but by heating first a t  100" 
and then at 140" both were converted gradually into 4-keto-l- 
methoxy-3-(4'-nitro-2'-methylyhenyl)-3 : 4-dihydroph%halazine (W). 
There was also formed simultaneously a certain amount of a second 
substance, red prisms, m. p. 255", especially if heating was too 
rapid a t  first (compare J., 1928, 2562). 

B-Keto-l-methoxy-3-(4'- nitro- 2'- methylphenyl) - 3 : 4 - dihydrophthal- 
azine crystallised from alcohol in pale yellow needles or from glacial 
acetic acid in colourless needles, m. p. 184-185" (Found : C, 61.8;  
H, 4.3 ; N, 13-6 ; OMe, 9.9. C16H1304N3 requires C, 61-7 ; H, 4-2 ; 
N, 13.5; OMe, 10.0%). Hydrobromic acid converted it into 1 : 4- 
diketo- 3- (4'-nitro-2'-met hylphen y l )  tetrah ydrophthalaxine (V) , which 
crystallised from glacial acetic acid in almost colourless needles, 
m. p. 267" (Pound : C, 60.3 ; H, 3.9. Cl,H,,0,N3 requires C, 60-2 ; 
H, 3-7%), insoluble in dilute mineral acids, but soluble in dilute 
sodium carbonate with a yellow colour. 

Action of acetone. 4'-Nitro- 3 -pheny1-2'-methylpht halaz- 1 -one 
( 2  g.) was converted into the sulphate, which was dissolved in the 
minimum amount of dilute sulphuric acid ( 1  : 3 )  a t  80". One-half 
the volume of acetone was added to the hot solution and after 3 
minutes the mixture was rendered just alkaline with aqueous sodium 
hydroxide, After the deep red solution had been cooled, the white 
precipitate was collected, washed well with water, and dried. 
1-Hydroxy-4-acetonyl-3- (4'-nitro-2'-methylphenyl)-3 : 4-dihydrophthal - 
mine (VIII) crystallised from acetone in colourless needles, m. p. 
186-187" (yield, 1.4 g. ; 58%) (Found : C, 63.9 ; H, 5-1 ; N, 12.2. 
C,,H,,04N3 requires C, 63-7 ; H, 5-0 ; N, 12-4%), insoluble in cold 
sodium carbonate, but soluble in sodium hydroxide solution with 
an orange-red colour. Unlike berberine-acetone (compare Gaze, 
2. Naturwiss. Halle, 1890, 62, 399) ,  it was unaltered when its 
alcoholic solution was boiled with chloroform. 

4' - Nitro - 3 -phenyl - 2' : 4 - dirnethylphthalax - 1 - one.-A solution of 
l-hydroxy-3-(4'-nitro-2'- methylpheny1)-1 : 3-diliydrophthalazine - 4 - 
acetic acid (12 g.) in cold concentrated sulphuric acid (100 c.c.) was 
poured on ice (200 g.), stirred mechanically, and powdered sodium 
dichromate (6  g.) added gradually during 1 hour. Next day, the 



CERTAIN DIAZOSULPHON.QTES, ETC. PART IX. 481 

green solution was filtered, and almost neutralised with sodium 
hydroxide solution, and the yellow preciptate produced was washed 
with water and dried. 4'-Nitro-3-phenyl-2' : 4-dimethylpht~lax-1-one 
crystallised from ethyl acetate in pale yellow needles, m. p. 209- 
310" (yield, 7 g. ; 67.4%) (Found : C, 65.0; H, 4 - 6 ;  N, 14.5. 
C,,H,,O,N, requires C, 65-1 ; H, 4.4 ; N, 14-2y0), soluble in alcohol, 
glacial acetic acid and pyridine. It was insoluble in sodium carbon- 
ate solution, but dissolved in sodium hydroxide solution with an 
orange-red colour; and with mineral acids it formed salts (hydro- 
chloride, colourless needles). With an alcoholic solution of picric 
acid, it formed a picrate, pale yellow needles, m. p. 229-230" 
(Found : C, 50-4;  H, 3.1. C2,HI6Ol0N6 requires C, 504;  H, 
3-05 yo). 

A solution of 4'-nitro-3-phenyl-2' : 4- 
dimethylphthalaz-1-one (1.5 g.) in hot dry nitrobeiizene (25 c.c.) 
was treated with methyl sulphate (0.85 g.) a t  95" for 10 minutes. 
The aqueous residue was filtered from resinous matter and the 
pale greenish-yellow filtrate gave, when rendered alkaline with 
sodium carbonate, an orange-red basic product.. Crystallisation 
from ethyl acetate gave 4'-nitro-l-methoxy-3-phenyE-2'-rneth.yl-4- 
methylene-3 : 4-dihydrophthalaxine (VI) in red prisms, m. p. 118" 
(yield, 0.9 g. ; 57.3%) (Found : C, 66.3; H, 5.0; OMe, 9.8, 9.9. 
C,,H&N3 requires C, 66-0 ; H, 4-85 ; OMe, 10-0%). It was readily 
soluble in mineral acids, forming colourless solutions from which it 
was reprecipitated on neutralisation. 

4'-Amino-3-phsenyl-2' : 4-dimethylphthalaz-l-one.-(a) This was 
prepared from 1 - h y drox y - 3 - (4'- amino - 2'- met h y 1 p hen y 1) t et r ah yd r o - 
phthalazine-4-acetic acid (10 g.) and sodium dichromate (3-5 g.). 
The liquid was filtered, the filtrate almost neutralised with sodium 
hydroxide, and the yellowish-brown precipitate collected. 4'-Anzino- 
3-phenyl-2' : 4-dimethylphthalaz- 1 -one crystallised from alcohol in 
pale yellow needles, m. p. 287-288" (yield, 8 g. ; 94.5%) (Found : 
C, 72 .4 ;  H, 5 - 7 ;  N, 15.9. C,,H,,ON, requires C, 72.45; H, 5 . 7 ;  
N, 15-85%), soluble in hot water, pyridine, glacial acetic acid and 
mineral acids (hydrochloride, colourless needles). (h) A solution 
of l-hydroxy-3-(4'-amino-2'-methylphenyl)tetrahydrophthalazine-4- 
acetic acid (5  g.) in water (50 c.c.) and anhydrous sodium Carbonate 
(10 g.) was heated under reflux a t  about 95" for 10 hours; the 
product separated progressively in pale yellow needles (yield 2 g. ; 
47.2%). Better results were obtained by using sodium hydroxide 
(5  g.) in place of sodium carbonate and filtering off the product a t  
intervals (yield 3 g. ; 70.9%), or preferably a solution of potassium 
hydroxide ( 3  g.) in alcohol (55 c.c.) and refluxing for 4 hours (yield 
4 g. ; 94.5%). ( c )  Reduction of 4'-nitro-3-phenyl-2' : 4-dimethyl- 

Action of methyl d p h a t e .  
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1)hthalaz-l -one with aqueous sodium sulphide. The products in 
a11 cases melted at 287-288” and were identical in every respect. 
The acetyl derivative crystallised from alcohol in colourless needles, 
111- p. 304-305” (Found : C, 70.2; H, 5.7. Cl,Hl,0,N3 requires 
c, 70.4; H, 5.5%), which on exposure became blue on the surface 
and then yellow. 

1 -Keto-3- (4’-amino-2’-methylphenyl)-4 - methyltetrahydrophthalazine. 
-A fine suspension of 4’-amino-3-phenyl-2’ : 4-dimethylphthalaz- 1 - 
one (4 g.) was reduced similarly to  the corresponding unmethylated 
compound (p. 478). l-Keto-3-(4’-amino-2’-methylphenyl)-4-methyl- 
tetrahydrophthalaxine crystallised from toluene in pale yellow needles, 
in. p. 204-205’ (yield, 2.5 g. ; 62%) (Found : C, 71.8; H, 6-4. 
C,,H,,ON, requires C, 71-9; H, 6.35%). It was partially recon- 
verted into 4’-amino-3-phenyl-2’ : 4-dimethylphthalaz-1-one when 
boiled with concentrated hydrochloric acid. 

4’-Amino-N-phenyl-2‘ ; 3-dimethylphthalimidine.-This waa pre- 
pared from a solution of 4‘-amino-3-phenyl-2’ : 4-dimethylphthalaz- 
l-one (2 g.) in water (50 c.c.), and concentrated hydrochloric acid 
(60 c.c.) and zinc dust (5 g.). Some p-tolylenediamine also was 
formed. 4‘-Amino-N-phenyl-2’ : 3-dimethylphthalimidine crystal- 
lised from alcohol in colourless hexagonal prisms, m. p. 183” (yield, 
0-8 g.;  42%) (Found : C, 76.1 ; H, 6.6. C16H160N, requires C, 
76.2 ; H, 6-357/,). The acetyl derivative crystallised from alcohol in 
colourless hexagonal prisms, m. p. 231” (Found : C, 73.2; H, 6.3. 
C,,H,,O,N, requires C, 73.5; H, 6.1%). 

4’-Nitro-S-phenyZ -2’-m,ethylphthalaz-4-one (XII) .-Alcoholic solu- 
tions of equimolecular proportions of o-phthalaldehydic acid and 
5-nitro-o-tolylhydrazine, m. p. 180°, prepared from 5-nitro-o-tolu- 
idine (compare Davies, J., 1922,121, 715), were boiled under reflux 
(compare J., 1928, 2555). The lactone form of o-carboxybenmlde- 
hyde-5-nitro-o-tolylhydrazone (XI) separated in orange-yellow needles, 
m. p. 225-226’ (Found : C, 60.3; H, 4-5. Cl5HI3O4N3 requires 
C, 60.2; H, 4.35%), sparingly soluble in dilute hydrochloric acid 
and soluble in dilute sodium carbonate solution with an orange- 
red colour. Water was eliminated by dissolving the compound 
in the minimum quantity of warm concentrated sulphuric acid 
and next day pouring the solution into water, or preferably by 
means of amyl-alcoholic hydrogen chloride (compare Aggarwal, 
Darbari, and RBy, loc. cit.). 4’-Nitro-3-phenyl-2’-methylphthalax-4-one 
crystallised from alcohol in colourless needles, m. p. 187-188” 
(Found : C, 64-3 ; H, 4.0. C1,H1103N3 requires C, 64-1 ; H, 3.9%). 
It was insoluble in alkalis, did not form salts with mineral 
acids, did not form a picrate, and did not react with methyl 
sulphat e. 
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