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In various communications on the subject Sudborough
and his co-workers have shown that various aromatic amines,
phenols, phenolic ethers, and some heterocyclic compounds con-
taining nitrogen in thering, form additive compounds with s-trini-
trobenzene and some other aromatic polynitro-compounds (J. O.
8. Trans., 1899, 75, 588; 1901, 70, 522 ; 1903, 83 1334; 1906,
89, 83 ; 1910, 97, 773; 1911, 99, 209; This Journal VOl. |,
pp. 149 and 159; sce dso Hepp, dmnalen, 1882, 215, 344 ;
Sommerhoff, Dissertation Zurich, 1904 ; Noelting and Sommerhoft,
Rer., 1906, 39, 76). These compounds are relatively stable, crys-
talline substances, which can easly be alkylated, acetylated, and
henzoylated.  The influence, on the formation of the additive
compounds, of introducing various alkyl, aryl, and negative groups
into the ring has aso been studied. The formation of the additive
compound is to be provisondly attributed to the tendency of
nitrogen and other multivalent atoms (as in phenols and thiophe-
nols) to pass into a higher and saturated state of valency. Of the
various formul: that suggest themselves, the most probable one,
according to Sudborough, is to be represented in conformity with
the following scheme :

oO=N'0

TN
<K| —NHy CH,
NO, \.7Z N0,

In the case of heterocyclic compounds and aso some
others, the formation of colourless or very pale-coloured compounds
with «-trinitrobenzene scems to be in some manner due to the
linking between carbon and nitrogen. The important point that
was in view in the present investigation was whether in an addi-
tive compound Of trinitrobenzene with an aromatic amine the
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presence of the linking N:C always prodaced & noaxly complete
removal of colour, as had been shown in the following pairs of
compounds :

CH CH,NH:O,H, and  CH0H:N-CJH,

Benzylaniline.- Benszylidencaniline.
CHs CH
e D (=
NS OEy wd N Az
NH N
Tetrahydroquinoline Quinoline

In the above pairs the substances on the loft gave highly
coloured additive compounds, but thoso on the right nearly colour-
~ less ones. In the present work thishas been confirmed, the linking
‘OH, NH' always producing eompounds which are almost black,

Two other interesting additive compounds are those from
phoenazine and from azoxyanisole. Both have two nitrogen atoms
directly linked with cach other, and both the additive compounds
are deep yellow.

EXPERIMENTAL,

Tetrabydro-o-toluguinoline-s-trinit robenzene,
GJOHszCﬂHE(NOu)a-

This crystallises from aleoliol in hrownish-black needles
melting at 113°. The pure additive compound can be oblained
only in the presence of excess of the base :

0-1549 gave 28'8 c.c. N, at 22° and 690 mm. N=1577.

Gyl sO N, requires N==15-5G per cont.
Tet rahydro-p-toluquinoline-s-irinitrobenzene,
Oy HoN,GH,(ND,),

This crystallises from aleohol -in. dark plates melting

at 102°:

0-3132 gave 0-1830 CH,O,N,, on hcing treated with
dilute hydrochloric acid (compare Sudhorough and Beard, /. C.
8. Trans., 1910, 97, 795). CI,0,N,=58 48,

C,sH,,0sN, requires OH,0,N,==5916 per cent,
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Tetrahydro-ot-naphthaguinoline-s-trinitrobenzene,
013H13N’OEH3( NOE) a

 a-Naphthaquinoline was reduced with tin and hydro-
chloric acid (Ber., 1801, 24, 2475). The additive compound
crystallises from alchohol in dark needles melting at 120—130°:

0-2634 gave 3450 c.c. N, at 22'6° and 692 mm. N=<13'97.
C,,H,;O,N, requires N==14'15 per cent.

_ a-Naphthaquinoline-s-trinitzobenzene forms yellow necd-
les melting at 188-5° (J. €. 8., Lrans., 1010, 97, 773).

Petrahydro- P -naphthaquinoline-s-tri -itrobenzene.
CyaHuoN, CoHy (N Oy);.

3 -Naphthaquinoline was reduced by means of tin and
hydrochloric acid (Ber., 1891, 24, 2643). The additive compound
erysiallises from alchol in black needles melting at 138—139°:

02262 gave 317 c.c. Ny at 23° and 689 mm, N=1426.
C,oH,,0,N, requires N=14-15 per cent.

3 -Naphthaquinoline-s-trinitrobenzene forms pale buff.
coloured needles mleting at 112° (J. . 8., Trans., 1910, §7, 778).

OH,

I
: : CH
b : 10- Ditiyd ro-5-methylacridine, ()/ )’\/)
N
NH

Throe grams of methylacridine (m. p. 114°) were dis-
solved in 160 e.c. of aleohol in a flask provided with a reflux con-
densor, The solution was heated to hoiling, and 120 grams of
sodium amalgam wore added gradually through the condenser
tube during ahout an hour and a half.  The 'contents of the flask
were kept hoiling for about two hours more. After cooling, any
unchanged amalgam and the mereury were separated from the
aleoholio solution, which was afterwards acidified with moderately
eomeenbrated hydrochloric acid and then filierad.  The residue on
heing erystallised from aleohol melted at 125 126°.

This dihydro-compound was converted info its acelyl
devivative by heating it with acctic anhydride and pouring the
product into water. The nectyl derivate, when crystallised from
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ethyl acetate, melted at 162°. On recrystalisation there was no
ateration in the melting point :

0:3347 gave 214 c.c. N, at 27° and 685 mm. N=6-30.
C,;H,;ON requires N=627 per cent.

5: 10-
C,H,N,CHy(NO,),.

This crystdlises from dcohol in black needles melting
a 117—118°:

0-2560 gave 33'9 c.c. N, at 235° and 688 mm. N =13'58.
C,,H,,O,N, requires N=13"73 per cent.

1: 3: 5— Trianilinobenzene-s-trinitrobenzene,
CyHy(NH-CH,) 5 CoH3(NOy),.

Trianilinobenzene was prepared from aniline and phlo-

roglucinol (Minunni, Gazezetta, 1890, 20, 337). The additive

compound crystalises from a mixture of alchohol and cthyl

acetate in black needles and from chloroform in prisms. In
either case the product melts at 160° :

0-2140 gave 31'7 cc N, a 27° and 688 mm. N==14-91.
O,y H,, O, N, requires N=14-89 per cent.

Phenazine was preparcd from aniline and nitrobenzene
by heating them together with powdered sodium hydroxide (Ber.,
1901, 34, 2447). The additive compound crystalises from acohol
in yellow needles melting at 1561—153° :

0-2814 gave 36'8 c.c. N, at 25° and 689 mm. N =17-50.

C s, O6N, requires N==17-82 per cent.

Azoxyanisole-s-trinitrobenzene, C II,0,N,,CIL(NO,),.

This crystallises from alcohol in golden-yellow plates
melting at 92—93° :

0-3050 gave 49'4 c.c. N, at 25'5° and 688 mm. N=1041.
Cy 1,0, N, Tequires N=1637 per cent.
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The benzylidine derivative was prepared by heating to-
gether molecular proportions of benzaldehyde and 1-phenyl-3-me-
thyl-5-pyrazolone, and crystalising the crude product (a red mass)
from alcohol, from which it separatesin red needles melting at
106—107°.

The additive compound with s-trinitrobenzene,

OI’IHMONQ’CBHS(NOQ)S’
formsscarlet plates melting at 118 —-114° .
01430 gave 222 c.c. N; a 31I° and 6785 mm N=14-92.

CgH,,O,N; requires N=14-73 per cent.

With s-trinitrobenzene, dihydrophenylacridine gives a
black additive compound and s-diphenylearbazide gives orange
needles. Tetra-hydroicoquinoline gives only aresin.

| desire to thank Prof. J. J. Sudborough, under whose
direction the present work was done, for al his kindnesses during
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