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TIm aclditi vo wan pounch; dOHCrihf!cl in these IJa parA may 
III~ daHl-lifif!11 iJlfJ) UtA followillg groups. The llumbBI'S given refer 
to tlll' palH~rH flllmW!ratud in t.he Iil-lt 011 pp. 159-161. 

1. Arldilinl' r:OIJlP01l'fulH ()f 8-t'1'iu.it'1'ohlmZp.n,p'. 

'Wit It llrnnmt i(~ hydro('nrhonR, 4" ra, 51) 

'Vith phf'l1oiH, pllfmnlir· f!thm's 1.2, 47, 57 
With aromath~ 1,wf1i'1, H, 9,17, 20, 20,28, 35,42,53,55, F)7 
'Vith amino IlerivH,tivmol of (wflnnT>thl~ne, nnOl·p,~H'\ phe-

11:1J1t.hrfmfl and ant.hrH,(·fme, 52. 
Wit It llIq)htha lmle clf!l'ivaJi VflR, r;7 
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O. .lddililJ8 (~()lIlp()UJldl8 of jJieryl ohloride, C6H 20l (N02)so 

\\"it h hydrocnrhoIlH, 3, 36a. 
\Vit 11 hU{PH, 11, lO, 18, 19, 36 
Wit II diar.oa,lIlinoilonr.eno,43 
\\"it It p!wnylh.v<lmwlwH and inuoleH, 37, 44, 45, 48. 
\Vit II tIllsaj,llmtf,d (prollenyl) compounds, 30. 

7. Arlditinr? eOlllpound.'l (d' pic1'amide, NH2'OeH 2 (N02)s' 

W it It hydro(~lLI"h()ns, ~ 

With ;ll'~'lalUinHH, 17 
·Wit 11 <Ii plH~lIY IrIH~thll,ne htl.SeH, 18 

,Iflflit i1)(' r:oillpollnrlx (!/' pier/lla/tiline cwdpiorylnaphthyla-

Wit II If uapthylllmillll, ~n 

H. .1.ltlilire ('ofllJ)(ntluIH qf 7)icl'ylmethY1titro8amine, NOoN 
lCH,rCniI :\0J 

Wit II naphtliylalllirms, HL 

10. ,Iddil hf' f:OlnlJOlf'lldH 

of' Il'i IIi I ,'m/ II i lIoZo;tI', 

N02 NIl 

With hydroelLrho!1H and plwnolH, 58 

11. :t dd iIi nlJ eOJII pounds of ,2 : 4 - dio/tloro- 1: 3 : 5 - trinitro­
be II ;; f' lU' • 

Wit It naphthylmninml 36 

Ii. Arlt/ilzvf! C{)'JI.p(JIf,u,(i;; of 2: 4: r; - trichlO1'O -1: 3 : 5-tri­
nil robf'lI ::(~IU·. 

'Vit II baHHH, ~It, 86 

J:L .Idilifire r:mnpmmriR of tl'init7'O((celylMnin,ophenol. 

Wit II /J-llapht hoI, ~3f) 

l,t. .1 rid i fiu! (~()lJI,pOltlldH f!f t1'inU1·or-refiol. 

'ViI It naphtlmlone, 21 

15. .1dtl if i nt' cO"lpoltnds of I.ri- (m(1 t (~h·a)l,it)'o-naphtlwlenes. 
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With hytlroeal'j,()!Is, phnllol~, plwnolil' dlll·r.o.;. <try Ja­
lllin(~:.; and tllll4atlll"l4tt~d (·()ltip{JlIlld~, ·1:7, 00. 

16. AddUi17e (:olllpouur18 of' In - tlillilrol,,'uzf'lIf. 

With h\'(l)"(w~tr},()nK,1., iH . . 
With l)(tl4flR, H, 9, iH, 40, 50, 5:~, r,·t m, 

17. AddU h?(' (:ompouJl.{/s o{ :1 : ./-r/ i iii l I'()t oilt/'ll/'. 

With hyclr()('arh(m~. 4., 2R. 50. 

With nry lamineH, 2H, !):", Gk 

18. Additine (Jom])(JIllld.'l (l2 : 4·rliJli! I'Ophr'lUlI. 

With nltllbtha.\mw, ~2. 

19. AddU-il'e ('()rJl}JflU/ldH of !-(·Mom-;'::·j - dinilrflOf'll­
zeu.p. 

With haSE!!-i of diplumylllll'thHlw KI·dt·H, J 2l. 

20. AddUi1'f! COIJI/Jowu!:-I of 1 ;IJ-diddM'O-:.!: ·J·ditzitro­
beJ/izmll~ 

With llltphth)'hlllilli's, !W. 

21. Additi1)(~ C{)ill.pow/(l.~ of' 1 : ij-d ib,'OIm, - ;} : .f -d i Jl it 1'0-

!Jenzen('. 

'With dinlethyla;nilim~, :H. 

22. .ArlrliNn(~ r:ompolll~d.'1 (If I-f'hZ"ro-f!: ·1 : (i-!rihi'omo­
tJ : 5 -dill.itrolJf>JlzeliP. 

Wit}1 (limf'thy lnnil im', ~4. 

23. AclrliU1Jf! (:()mp01fntl.~ of uitrop"pnflIH. 

With mlpht;h~' lamines, 2R, 5:~, !}1 .. 

With ammonia, 39. 

24. Addifil)e o01nponnrl8 of nifro.'1odimpfll!lianilil-If'. 

With phenolH and ary lmn in(~s, 27, 29. 

25. Adrliti1)e oompouruls of 1J-1I.pxfIlJ,if1'O((z01m/zeJlP. 

With hydrocarhonfl, naT)hth01 enWTf.! anr} a-naph­
thylamine, ~8. 
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From the foregoing tabular statements it is clear that 
the number of additive compounds prepared from s-trinitrobenzene 
and its subHtituted derivatives is very large, and from the exami­
nation of these compounds a certain number of generalisations 
have been drawn. Such generalisations include:-

(a) RelationshiJ.ls between the colour of the additive 
compound and the constitution of the addendum, 
more particularly the auxochrome effects of hydro­
xyl 11n<1 amino or suhRtituted amino groups (35, 43, 
57). 

(b) ReJationships hetween the number of molecules of 
nitro-com pound. combining with one molecule of 
the ttcldendum and the influence of the number of 
phellyl or naphthyl groups in the add.endulll (36a, 57). 

«(:) The influence of substituents in the trinitrobenzene 
molecule on it!'! capacity for forming additive com­
pounds (36). 

(d) 'rhe effect of aN: C linking in the ad<lendum on the 
colour of the additive compound and the deepening 
of the colour produced when this grouping is 
rHdw:ed to-NH·CH< (4::1, 57). 

(e) The idluence of unsaturation in the addendum 011 

ib::; comhining- capacity wit~l Jlolynitro compounds 
(57) and more especially the influence of a propenyl 
aH compa/red with an allyl group (25,30,47). 

The numher of cOIrlJloundA of m-ilinitrobenzpne and of 
it$! Rnllsti tution prod uotA hitherto known has been too small to 
enahle grmf'ralisa,tions to be drawn and one of our objects has been 
to I)repare a larger number of such additive compounds in ()rder to 
ascertrtin whl'ther in colanI' an(l composition these componn(ls 
reS(~m 1)1e thl)se deri ved from 8-trildtrGbell?;ene. 

Wf:>, have succeeded in isola.ting a number of additive 
comIJounas by erystallising a mixture of the two COl~.1pOnellts from 
alcohol. Where no definite compound could 1)0 Isolated under 
such conditionR, we have, in many cases, determined the freezing 
point curve-temperature-concentration curve-of the two com­
ponents. (COffirW/re Philip, .LChem. Soc., 1908,83,814; Kremann, 
Monatsh., 1904,25, 1215, 1271, 1311 ; Ahren's Sammlung, 1909, 
14, 213). 
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EXPFlltDf gNTAI,. 

1. A('II' (((Ii/Uine (·OIJljlO/IUt1S. 

Tho compoundH ~iveJl lldow wnn' ~)hjaiJ.lj:r1 hy dis:-;olvillg' 
molccuIal' qU1LlltitieH of the two suhstaIlt(,s III bOlhIlg' al{\olto\ awi 
allo"wing tlw solutiOJ) to cool. 

1. The cornpoull!l with !w('mtpld \WIW 

OsH4(N02);i" (HystalliHcH from ",1c01l01 ill lI'llIOll-ypllow Jlel'dles, 
lI!:elting at 73'5°. 

0'2224 ga,ve 1\)':~2 ce. N .d, :MY' awl n70'5 nUll, :\=8·7l. 
01sH140.N2 requireH N=S'GH 1)('1' cell!. 

2. The compound with i3-llaphthylamillf', OW H1' NH:t, C,j[[1 
(N02)p cryRt~111iHeH froHl n,leohol in dark I'pd I1perU(·s IIWlt jug li,t, 
57°, 

0'1490 gave 20·4l10.c. N nt :n'ntJ Itnd H7i'),(; mm, 
N ::::13·5\). C1BHuP4Na requiruH N=1;~'51 PPI' cput. 

3. rI'he compound wit.h 1-hpl1:'.PIlC'aw-2-nnphf hylalllilH', 
06H5N2ClOli6'NH2' OnlI.j (NO!!)2' cl'vstalliHt·s from alcohol in d('p}l 
rod shining llrisms meltin~ at (i()c. 

0'1490 gave 25'11 c.e. N aJ. 20" ailtl GH'fj HIli!. N =IH'02. 
02ZH 170 4N u roquirps :x =) 6'87 PI'\" c(:nt. 

4. The compound with aminobenzf'I\l'IlZ()(limd hylaniliw" 
NR2'0.jlH4• NZ'C(;Hi'N (OH3)z , 20r,H4(N02)2' (·rYHt.allh;m! from al­
cohol in short deep brown nondIeR melting at 1H/. 

0'0992 ga.vc 1!)'1 e,c. N at 2;J':3° uwl 67=3l11m. X:::: 19'44,. 
020H240SNR requiroR N=19'45 per (lent, 

5, rrhe oompollll<l with 1: u-Ilaphtltaklle - d j.tluine, (I,Hzh 
OlOHs, 06H4(N02)2, crYRtalliscr; from alcohol ill dN'P hrown-hlnek 
crystals melting at '78-79°, 

0'1444 gavp 24(~ C,(~. Nat- 2Hn amI n7~'R mIn, N =17·O·L. 
016 1I140 4N4 requirns .t\ =17'18 per eC'lli, 

6. The compoTlllcl with 3: 3'·<liamilloazo}JeUWlle, KH2·C.)14' 
Nz'OsH4'NH2 , ClilC(NO~)~, crystallism-l from alcohol in r:hining 
brown neodleR melting at 90-91". 

0'1204 gaNe 28'41) e.c. Nat 24';)° and f)i.-r2 mm. N=2J·9. 
OlsH1P4N 6 requires N =22'1 per cent, 
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.7, Th(~ compouncl with 4-ami:noa7:onaphthalene, C10"H7'N2' 

OjOlIll-NH 2, 2 C(jH,j(N02l2 , Cl'YRt,LlliRCS from alcohol in dark red 
lnierw·H..'opic Jl(~('(lles nwlting- nt 122°, 

0'1570 g-ave 2·t'22 C.c. Nat 27° allcl674'9 mm. N =15'53; 
C;lzH2:P~N7 ('equiros N =15'1,8 1>(\1' cent. 

S. 'I'ltp t:olltpoUlld wit.h henllyl-a-mtphthylamine, C1oH 7 • 

J\ Ir'CH2'CJf", O/,H1(N02):t, cryHt.nlliHes from aleohol in deep 
Ol'llllge lwC'dlps m(Min~ at OS'5°, 

O'HI'W gavn 15'U5 c,o. l\' {l,t 241° and 67·:L'9 mm, N =10'51; 
()~;IHHjOIN:1 re<lnires N ==10'48 per cont, 

n. 'I'ltl' (!()JllpoulHlwitlJ III : 4/-dia,miuodiphenyla,illine, NH2' 

C/,lfj'NH'(J,;H1'NIC, i C/lrr j (N02)z, crystallises from alcohol in 
<Iepp riolt·t, IIpal'1y hli\(~k, 1I('(\(11e;; HlPltillg at. HI-02°. 

()'1 OG() !.;Il.V(~ 18'8 C,C, N at; 2n° and G7o' 5 mm. N ==18'19; 
C~IIT~/),.N7 )'('qlljr(,~l r\==lS·;n per ePllt. 

10. TIl<' cOlJlPouwl wit.h a: :),·diaInillo~t,i1l)elle, NH2'OGH 4' 

on : C IT'CJf1'N II:.!, CI)rl(N02)~' (~l'yHtal1iseR from a,leohol in thin 
fl'ath('ry (Im!l~!l w"(·(lk:. ll1!'lting a,t, 108-109°, 

O'OFiHO gtl,ve l:~'OO C.c. N nt. 23'21md 674'7 mm. N == 
14d):J. C:!I)H1hOj :\ t f'(·qnir·(lH N =14d·\2 ])(~r eent.. 

,----...., 
II, 'l'h(\ (:ompolll!(l wit h :~-al1im()(!a .. rhallo1, C"IT4'NII' CnH 3"NII2, 

qJI4(NO~)2' el'yHtal1ii.m~ froul aleoliol in violet hrown I)risms 
1I1t'Hill!.\' at H:~··, R4('. 

O'lOlH gavn W'O,1· G,O, Nat 25" n.nd 67(j'7 mm. N ::t:16'11; 
CmH l10.J,N'L rl'(lui"(':4 .s =lG'OO 1)('1' eent. 

12. Th(\ eOlllpolltt(1 with o-amilio<p,lil101inf', (r.\IT2)CoHoN, 
O,;H I (N O~)2' er,vsta 1IiSl'S fl'<Hn al (~ohol i n f(lld~h(~ry ora:nge leafleb; 
1I1pltillg' at I ():~--J () to", 

O'l1H,1~ !.!';t\'(' 2(h'io e,(', N at :H:I)° am1 H70'O mm. N = 
18'(I:~, (\:,HllJ.~N, !'I'quil'm.; N=~17'fH, 1)('1' (:(,111,. 

1:>" TIl!' c()/'r(~sl{)lIdi ng' ('Olnpound with p-aminoqnino1ine 
el'ystalli!-w;-; frnro llleolt(il in shining J'Pcl pointpd prif.!m" mplting 
at 80-9(1", 

C). I :na gaV<l 21'()~ (~,(~, N at 27('; 1mcl 674 mm. N =17'00 ; 
(\')II12o.~N.l l'('CPli}'c'14 N==17'941 P('I" (;f'llt. 

14. 'Phi' ('ompoHnd with p-alninotdmhydroquil'loline, NIJ2' 

OnIIlnN, C,Jl~(NO~)2' el',n.;tallh:nH from alcohol in thin vale hrown 
needle'.'; m(~Hill~ at Hl-~92". 
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O'13G6gavc ;2:1'6 e.c. N a,t 27° and 676 mm. N=17'5; 
C15H1604N4 requires S =17'72 ller cent. 

15. The COln110und with o-amino-p-toluquinoline, CHa'CgH 5N' 
NHz , C6H4(N02)2, crystallises from alcohol in deep orange-red 
shining pbtes melting at 74-74'5°. 

0'1160 gave 19'85 c,c. N at 25° and 677 mm. N = 17'46; 
C16H H 0 4N4 requireR N =17'18 per cent. 

2. Freezing point curves, 

The ueterminfttions of the freezing points were con­
ducted in a sm~ll harcl glass test tube, fittecl with a glass stirrer 
and a short normal thermometer The mixture was at first 
completely melted and then allowed to cool, being all the while 
kept vigorously stirred. The temperature generally fell 2··-3° 
below the COl'l'cct freezing point and then rORe. rrhe highest 
point reached was taken to be the correct freezing point. Three 
consecutiV(1 rea,dings never differed by 11Iore thn.n + 0'5°. rrhe 
proportion of one of t.he constituents was then changed and the 
ohservations repeater!, The re~ults were then plotted on square 
pa,por as molecular percentages of m - dinitrobenzene against the 
corresponding freezing point. The curves are given in figures I 
and II. 

The curves clearly show that there is no compound 
formation except in the case of 4 - aminoazonaphthalene which 
also gives the compound when the two cGnstituents in molecular 
proportions are crystallised from alcohol. 

3. Non form.ation of compO'lf.?l,d8. 

It has been found impossible to prepare compounds from 
the following substances. Those marked with an asterisk, gave 
only V -shaped freezing point curves, thus confirming the results 
of the crystallisation experiments. . 

Hyd1'ocarbons :-li'Juorene, anthracene, ·phenanthrene, 
diphenyl, tl'i phenylmethane and retene. 

Primary amineR :-* 2 : 4-dichloraniline, 2: 6-dibroma­
niline, 2: 4: 6 - trihromaniline, *o-nitraniline, * p-nitraniline, 
*m-nitraniline, 4 - acetyl-amino - 1 -phenylazonaphthalene, p-ami­
nobenzophenone, p-leucaniline, 

Se(Jo~u{ary (f/{nines :-*Diphenyln.mhw, p-aminodiphenyl­
amine, thiorlipheny lamine, pheny l-,B-naIJhthylamine, acetanilide. 
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'/'1'/'1 if( I'll (f lIIi U('R :-Dinwthy lanilin r, d imethy l-a-na ph­
thylamiw', tf.·tmmothyltliaminothiohcnzophenone, III dibenzylani­
lill('. 

1/,'1 (I),O(:!I(" ir. "JI.it7·OUf!U (:(nnp01md8 ;- III Carbazol, a(t-

diphmty Ipyrill i Uf~, ,8-imino-a-cyallohydrindcnc, 3-pheny lpyrazo­
lone, I-phflll~·l-a-Ulnthyll'hl'ltwlonp., IIIphenylaeridine, quinoline, 
hlO(l uinoIiIu', tf't fnhy(lro-qul Ilo1inE', tetrahyclroisoquinoline, 0- and 
p-toluquinoliml and the COrr(lHpOncling tntrahydro-compounds, 
((- awl !J-na phf hU.C(lli nnlin<l, cm,rhostyril, 2: 3 : u-triphenylpyrrol. 

P/tr.nolR (f/HI fJ'llmo! etT,erR :-,B-naphthol, tit ,B-naphthol­
t~thyl nthflr. 

Snlp/I/u' l'(rmpollJlrl :--* Dilllf'thylu,niline disulphic1e. 

O.ri./I.(J~ ttll." pheJl..lJlk-llf/1'()Z()lteH :-Ac(·tophrnone-nxime, • 
BOll "aIdt -II yllr-plwnylt h~rcl rn1.onn. 

POI' til(' tlakfwf (!()Il1PII,risOtJ, the following new compounds 
of #-/pl"(tllitrolUlplltllff/f'!J,(> W('f(' I>l'!·pafC(l. 

fJ- T(d J'(wilr()llapldll(tl('ne - p- (f mi'lu)«zrmaphtltalene, 2 C 10 

II,(NO t ), t N 1f2'CIllHII'N:/-('IIIH7' ('fYRt.alliReR from a mixture of 
alcohol llnd fW(~torW as a doep chocolate cryHtnlline powder melting 
at 2·I.{)Q. ()·aOH g'IlV(' 0'1136 hydrochloriae of the base=32'S and 
O-:WH !J-iHtranitl'oIUlpbtlialene=67-a. Cl'his Journal, 1916, 1, 
If H). C4l}H2301ll~W ffJCluireH 32'f) nncl 67-5 per cent respectively, 

fl- Tel 1'(( n.it rOlm pld ha l(m(!-arn.inob enzeneattodimet hylani­
liJlf', 2 <'IIIH,(NOz).. NHa'CIIHiN2'CoH,-N(CHa),' crystallises 
from tl mixture of nl(~()hol and acetone in Rhinmg jet black leaf-
1l'tH melting fit 206-207°. 0-1010 gnvo 20'26 C.c. N at 29° and 
H77 mm. N=20·2. C:uITz/)JlINI2 rElqnirf'A N=19'6fS per ('cmt. 

!J-Tel'rrtltil1·nJM]J/i.tk(l.ICl~e-tetramet'''!II-diam.inobe'lJttophe-
1I{)1l!> 2 Clll ll. (NO,)., [(CH:,),N'q;H112 : CO, crYRtalliFles from a 
mixture of 11.1('01101 and Mf~t()ne in Ahining hlack plates melt-ina at 
~07-2()8". 0 :~42 when tfentl~(l with dilute hydrochloric acid 
g'ltV(! O'2~6 !J-tetmn itl'Onnphthalcne=6H' 7·. CmIT2fl017NIO' requires 
no 7 lH'f rnnt. 

p-T,·tr'l.'1it.ronaphthalt'ne c10CFI not, form an fI.(]diiivo 
eompound with t.(ltrll,nwthyldinminociiplHmylmethane. 

4. Ooloured Melts 

Tt ha .. q hn(m ohservod hv manv chemists, thnt nitro-com­
pound*,. like· eli- nTH1 tri .. n itrohen%ene, cIi- and tri-nitroto luene and 
oven tl't,ranitromnthnnn g-ive (1lwply colorrd mixhlff'A with amino-
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compounds at high tempCI'atureR, cvenwhen. no definite COl~-
. pound can be isolated. (Compare Korczynskl, Bull. Acad. SCI. 

Cracow, 1908, 333; Werner, Hel'., 1909, 42, 3424; Ostromi!ls­
lensky, ibid, 1910, 43, 197; Jsakalotos, Bull. Soc. Chim., 1912 
[IV] 11, 284; Clarke, Mat:beth and Stewart, Proc. Chem. Soc., 
1913, 29, 161; Tinkler, J. Chem. Soc., 1913, 103, 2171; Biron 
and Morgulev:l, J. Ru!'-1s. Phys. Chcm. Soc., 1914., 46, 1598; Giua, 
Gazetta, 1915, 45, ii, 348). 

The same phenomenon has been observed in the case of 
mixtures of tn-dinitrobem::ene with many amines. 'rhus the 
melted mixtures of dinitrobenzene and diphenylamine (deep red), 
aminodiphenylamine (violet) dibenr.ylaniline (bl'ight orange red) 
m-nitraniline (deep orange), dimethy lallilineclisul phi de (bright 
red) completely lose their color when they solidify. Various hypo­
these~ for explaining the formation of these colours have been 
hrought fOI'ward, some dopending upon tho formation of an 
unstable compollnd, others on the change of strlleture of the nitro­
group (cJ. Him. and especially 'rinkler (lor:. r:it.) who hrings forth 
arguments against tho supposed formation or a<1ditive compounds.) 

m-Dinitrobcmr.ene, when mixfl(l with tetrahydro deri­
vatives of q uinolinfl tll1a iso-quinoline, giYCS intensely colored 
solutions even at the ordinary temperature. This may he an 
extreme case of the same g~neral phenomenon described above, 
the t:olour persisting even at the ordinary temperature, owing to 
the mixture remaining liquid. 

GBNERALISATIONS. 

The following generalisations are based upon the obser-, 
vations described in previous papers by others and on the 
experiments describerl in this paper. 

(1). Aromat.ic hydrocarbons, as a rule, do not form additive 
eomFounds with m-dinitl'ohenr.ene. This is based on hoth crystal-' 
lisation experiments n,llcl also on freezing point determinations. 
'1'he only exception appears to be acenaplithene. 

(2). I J ril11.ary arylamines comhine wit.h 1n.-dinitrobenzene in 
equimolecular proportions (e .. q. aniline, (f.- and P-naphthyl­
amines). The stability of compounds derived from napht11alene 
baseR is more pronounced than that of th{~ compolUl(lR derived 
from the corresponding benzene derivatives (ct. Sudl)orough 
J. Ohem. Soc., 1910, 97, 774). Thus Rombu1'gh (loe. cit.) has 
obtained a compound with aniline which s.lowlv loses aniline on 
exposure to the atmosphere, ana gives hnck the dinitrohen7.ene. 
while the llaphthylctmine compounds are thoroughly stahle. 
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(3). The introduction of negative substituents into the 
arylaminn inhibits the formation of additive compoundR, Thus, 
2: 4-dichloraniliM, 2: 6-dihromaniline, 2: 4 : 6-tribromaniline, 
0- , p- , and ?'II,-nitrani.lincR, and acetanilic1egive no compounds. 

(4).. No l1eflnitc rule can be laid down in the case of second­
ary arnmCR. Thus benzyl- a -naphthylamine and diamino­
diphenylamin(~ form Rtable compounds, while diphenyla,mine, 
p-aminn-cliphenylamine and phenyl-,a-naphUlylltmine do not 
comhine with m-dinitrohenzene. 

Similarly with tertiary amines; the dimethyl- ,a-naph­
thylamine and dimethyl-p-toluidine compounds have been 
prepared by Romburgh (loo. oit.) but we have failed to obtain 
compounds 'with dimethylaniline and dimethyl-a-naphthylamine. 

(5). The presence of an additional amino- or azo- group 
seemR to facilitate the formation of a compound. Thus diamino­
diphenylamine forms a compound when both diphenylamhle and 
p-aminodiphenylal1line give none. Aminobenzeneazo-dimethy­
Ianiline gives a compound while dimethylaniline does not give 
any. 

(6). Phenols and phenolic ethers do not combine with 
m-dinitrobenzene, neither do oximes or phenylhydrazones. 

(7). Cyclic nitrogen compounds do not form compounds. 
If, however, an additional amino group is presrnt, addition takE's 
place. Thus carbazole, phenylacridene, subfltituted pyrazolones, 
quinoline, isoquiuoliue, and their tetrahydro - derivativp.s and 
carbostY!'il form no compounds, while definite compounds Cttll be 
obtained with 3-aminocarhazole, 0" and }J-amino-quinolines, 
o-anlino~p-tolu-quinolinc. 

(8). 'l'he comhining capacity of '711,-dinitrobenzenc i~ much 
less pronounced than that of 8-trinitrobenzene or of ((, - and ,a-tetra­
uitronaphthal.mes. Many addenda which combine with these latter, 
do not form definite compounds with rn-c1initrobenzene. Among 
the compounds that have been prepared, the molecular ratio 
between the nitro-compound and the addendum is however 1he 
same with m.-dinitrobenzene as with 8-trinitrobenzene. 'The 
colours of the dinitro-compounds are a shade lighter and the 
melting 1)oints uonsiclf'rably lower than those of the eorrespond­
iug trinitro-eompounds (see Table 1.) 

(9). The introduction of OHa , . Cl, Br, OR into the molecule 
of m-dinitrobenzene does not affect the relative proportions of the 
combining compounds provided addition occurs, e. g. the com­
pounds with naphthalene, aniline, (/. - a,nd fi-na,phthylamiIH'R. 
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Exceptions ho',ycvcr, m'o met with in thr- add it i\'(~ c'oll1pounds 
formed from totrlLlnn:thyl-liiamiuc)(liplH'nylll1dlmnn anci tl'i.l'a­
methylJ.i~tmino-bml:r.ophen()n(' and m-clinitl'I,i)l'Il1.l'l1l' awl t'hlol'o­
m-dinitrobcnzunc. (d', NOH. 18 and ·tn.) 

(10). Simihtrly tIll' int.rocludion of ell:!, 011,0('111' U)f .• 
COzCzHr" 01. Hr, Nl.I3, NlICI\Hr. into tho trillit !"Ohl'l1Zl'll!' 1110\1'­
cule dOOd not atrnct. the moletmlar compm;itioJl ot' the t\d<1iti\'(~ 
compound provided addition tll,kes pIllet!, i'. fl. th,· (~I,m PI)H II cili 
with benzene, naphthalene, 2l,nt hraeen(!, !~n i lilll', a-Hit ph illY IIl­
mine, p- naphthyla,mine, dimethyla.niline, (~thyl- (t -na.phth~·la.­
mine, dimcthyl-((.-nap1lthylamint~, p-toluicline, henzidine. tlw 
phenylhydrazones, RubRtitnted indoleH ntH1 unsat uratl'(l com­
pounds. 

An exception if{ ml't with, how(~ver, in t.1w (~asl' of 
,q-tricbloro-trillitroben:r.ene which unit.es with fHl!lphthylamitw 
in the molecular proportioM 2: 1 ((~r. :~6) wh"rmtH H-trillit.ro­
benzene and (~-naphthyla.minc unite in equim()lemtlar p1'opor­
t.ions. 

(11). On the whole there is gren.ter I'imilnrity hd \HWTl tlH' 
additive compounds of m-dinitrobcnzonl~, H-tl'iniirohnllzfmn ane! 
.B-tetranitronaphthalene as regards tho molof!1l1llr prnI)OlotjcHlfi ill 
which they combine with the variolls ltdr1P1Hln than in ttll' <:tUH! 

of a-trinitronap h thalene. 

DEPARTMENtI' OF Gl<JNEJtAI, AN]) ORGANIC: Cllt;llHI'l'ltY, 

INDIAN IN~TITUTE OF SCIENCl~, 

BA.NGAI,ORE. 

T. I. S. No. 76.-R. P. B.-4-Hll:l-liOO. 
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Freezing point Curves m-Dinitrobenzene with 
various Aromatic Compounds. 
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FIGtJ ltE II. 

r·r(l'f~zing·rj(}int Curveij of m-Dinitrobenzene with 
various Aromatie Com!)OUndR. 
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