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of Naphthalene. 

By J. J. S'u,dborough, N01'rnan Picton and D. D. Karve~ 
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In previous communications (J. Chem. Soc., 1901,79, 
522; H)03, 83~ 1344l; 190G, 89, 583; 1910, 97. 773' 1911 99 

h· J ' " 209; t IS. ournal, 1, 149, 159, Hi7. Compare also Bepp, Annalen, 
181:$2,215, 3·.L41; Van Romburgh, Rec. tray. chim., 1595,14,67 ; 
BttInlwrgel', Her., 1900, 33, 109; Wedekind, ibid, 426; Loring 
Jackson ~tnd Clarkr, Ber., 1904, 37, 176; Chern. Soc. Proc., 
1900, 2/2, ~3; N oelting and Sommerhoff, Ber., 1906, B9, 76; 
80mmfll'hofr, Diss. Zurich, 19Q:4; Kremann, Monatsh., 1911, 32, 
(Jon; Bug-net, Compt. rend., W09, 149, 857) attention has been 
dmwn to the chm'acteristic colored compounds, which are formed 
hy tll(' union of s-trinitrobenzene and similar compounds with 
nromatic hydrocarbons, arylamines, phenols and phenolic ethers, 
phenyl-h)'dro7,ones and unsaturated compounds. 

The present paper contains an . account of experiments 
\\'h1eh wel'l' undertaken with the object of ascertaining whether 
polv-niiro-(krivatives of naphthalene can form similar additive 
COl;lpound~, and, if so, to determine the influence of the positions 
of the !litro-groups on the formation of the colored compounds. 

~T e have attempted to include all the known tl'i- and 
tetranitro-IHtphthalenes in the scope of the investigation. The 
follo'wing 1\'1'0 described in the lit.erature .-

'Prinih'onapMholenes :-
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M:-214 . . After addition of a further 0'2020 gram the freezing 
pom.t WH,S lowered 0'532°. M=217, These· numbers show con­
~l~~vely that t~is additive compound, like those derived from 
;rlm~robenzene, IS alm?st completely resolved into its components 
In dilute benzene solution. One third the molecular weight of 
2ClOHS (N02)s' OlOH7NHIl is 223. 

a. - Trinitronaphthalene - f3-Naphthylamine is obtained 
in the form of dark, purple-red, flat needles when benzene solu. 
tionH of tbe components are mixed. It melts at 145'5-146° 
aI1~ iH. not so soluble as the a - naphthylamine derivative in th~ 
m!t.1of1ty of solvents, and is partially decomposed when warmed 
with most organic liquids. 

0'160:t gave 20'2 C.c. of moist N. at 15'5° and 763 mm.== 
14-77. CSOHU)012N7 requires N==14'65 per cent. 

0'3672 when decomposed with hot dilute hydrochloric 
add g!W(~ 0'2852 of a - trinitronaphthalene==77'7. 2ClOH 5(N02)3, 

OlOH7NIIz requires 78'6 per cent; 

a - TrinitronapMhalene - benzidine, 2 ClOH.?( K 02)3' NE2 
CnH 4'CIjII4"NH2, erystallisesfrom benzene in black prisms melting 
at laFf', 0-0788 gave 0-1554 CO2* and 0'0245 H20, C==538 and 
H =3'4:>. C:12H2'1012N8 reqnires 0=-114'1 and II=-3'l0 per cent. 

((. - Trinit1'orwphthalene - ani.qidi1~e, ClQH5(N02)3' 2 C6E4 
(OCII:1) (NU2), formA minute black crystals from acetone and melts 
at. 1~8(). 0-200 gave 22'4 c.c, nitrogen at 13° and 759 mm. N = 
1:~'2!t O'b1H2:)OHi'r5 requires N =13'80 per cent. 

(t, - Trinilronaphthale1~e-p8u£'(lo - Cttmidine, ClOH 5(N02)a, 
Cr,1l\l{CII:I):iNH2, crystallises from benzene inlllackoneedies melt­
ing at 101°, 0'200 gave 25'2 c,c, of nitrogen at 16 and 733,mm. 
N =11,'15, CIDHlR06N4 requires N = 14'07 per cent, 0'200 III 15 
gral1lH of pure heltzcne lowered. the freezing point 0'32°. 1\1==208'3, 

a,- TrinitronajJht " alene-m-pe11Jylenediami-ne, ClOH5(N09~3' 
C,;II'j (::-; Hz):t, crystallises from a mixture of alcohol and benzene :11 
thin (}eep chocolate needles melting at 170°. 0'204 gav!~ 0'1402 
of {( - trinitronaphtbalene = 71:2, ClOH5(N02)3' CSH4(1\ H 2)2 1'0-

quir('R 72'0 per cent. 

«(, - TrinilronaphthaZeJle-l : 5 -naphfhylened£amine, ClQH~ 
( 1\.' 0) C H (N ll) crystallises from a mixture of alcohol and J.1 2:1' 10 6 2 2, 

~"'Cal'bon snd hydrogen were determined, as nit,!'ogen wonl!] l3'ive no ~ndi­
cation of the oompo~itioll, since the nitro!!OmpOll()(l anll the b'lse cont-am pr,wt.lcfl.l­
ly the' Rn me perct'ntage of nitrogen. 





stable and are only formed in the presence of an excess of the 
base. ",Vhen warmed with organic solvents in the absence of an 
excess of base they. are readily resolved into their components. 
The compounds whlCh have been obtained, crystallise remarkably 
well and afO less Roluble in benzene or toluene than the a - trini­
tro-com pounds. 

. , f:3-Tl'initroJl,(fphtll((lene - a - naphthylamine. In the prepa-
ratIon of the comp.ound, we noti,?ed that the product differed in 
appearance accordmg to the Telatlve amounts of tho nitro-com­
pound and h~Lse and aha that the products had no sharp melting 
points. 'rhe following experiments V\ ere made with benzene 
8olut,inll (a) 1 gr'am of' nitro-compound with 2 grams of base, 
(0) 1 with a, (c) 1 with 4 and Cd) 1 with u, approximately the 
sallle arnount of bcnz;enc heing used in each cage, namely 150 c.c. 
ln caeh e.:tpcriment crystals of the same type were deposited as 
the solution cooled, namely largc, deep crimson red needles melt­
ing at 145-1fJ1". An ImlLlYl:lia of the compound from experiment 
(a) gave t.lw following numbers :-0'3342 gave 0'2616 of /3-tI'ini­
tronaphtha,l(!no melting at 21/)0 when decomposed with warm 
dilute hyclroehloric aeicJ=7S·3. 2010H5(NOz)a, ClOH7NHz re­
quil'es 7S'() I)('r cent. 

0'31·3 of tlw componnd from experiment Cd) when d('­
compm:;ecl in a Himilaf mannel' ga,ve 0'2728 of the trinitro-com­
}l0und==70'o PC'!' eent. 

A cliJl\'rm1t product \ra~, obtained when 1 gram of the 
nitro-eompoullcl !Lt1<l H grams of the base were dias)l ved in the 
tnnallest possihlc (l"mount or hot benr,enc and the solution allo"yed 
to ('001. ~mall dark brown prisms molting at 125-140°, and 
quit!' difftmmt in !l"ppearance from the red prisma,tic needles 
alr(',uly dE'scy·jhed, WBl"e dop()Hited O·~t\8 gave 0'1892 of /3-trinitl'o­
naphtlmh·ne==:6i)·7. OwU,,(KOJa, Cw[J7N H2 requires (1S'8 per 
cent.. 

A. compound melting at the same temperature and hav­
in!! tJ)(~ sa.me composition was ohtainecl when a mixture ?f 1 ~ram 
of nif.l'O-..lompound and 4 grams of base was crystallIsed from 
tC)l\H~Il:!. It forms chantcter'ist.ic <leep violet bla,ck plates. 0'40S4 
ga,vn 0'2(;;;0 of 1.rinitJ'IHlltphthalene==:64·!} pOl' cent. When crys­
tnllised from hcnwne containing a small amount of (J, - naphthyla­
m i Ilr', chiH ('I)m l'0uncl yi(!Jd~ rod neccllfls meltin g at ~.4.5-151 0 

and tlU! r(~(l rwedlC'A when ('rvsta,lliserl from toluene contammg an 
('xCPss of base yield the purr)lc-hlaek plates. 

f3 - 'Prinih·oit((.phthale)l.e (tlld f3-'Jutphthylmni?le ;yield an 
:d<litiv(~ t;ompolln<i 2 CIilIIr,(~02)3' O]o,U7NII2 , w~llch el'yst~l­
li~f~S from hml'I.Hllf', in whidl an (>x(~es, of the base IS present" In 
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=15'7l. 0'3022 when decomposed with hot dilute hydrochloric 
acid gave 0'2032 of tetranitrGnaphthalene = 67'2. C10H4(N02)4, 

C1oH 7NH2 requires 15'52 pel' cent. of nitrogen and 68'S per cent, 
tetranitrona phthalene. . 

P - naphthylamine yields a V81'y similar additive com­
:pound with a· tetranitronaphthalene, It crystallises from tol­
uene in glistening black needles and melts at 220-221°. 0'3004 
gave 0'2048 of tetranitronaphthalene == 68'1. C1oRiN02) 4, 

ClOH7NH2 requires 68'3 per cent. 

An additive compound of a - tetranitronapbthalene and 
diethyl-!3 - naphthylamine is formed when a mixture of the nitro­
compound with four times its weight of base is crystallised from 
a mixture of benzene, and alcohol.. It forms slender dark green 
needles, melts not very sharply at 134-136° and is immediately 
decolorised by cold dilute hydrochlorio acid. 0'3280 gave 0'2030 
of a - tetranitronaphthalene=::61'9, C1oH 4(N02)4, ClOH7N(C2HI5)2 
requires 60'8 per cent. No additive oompound could be obtained 
from the a - tetranitro-compoun.d and dimethylaniline. 

V. AUDITIVE COMPOUNDS OF!3 ~ TETRA.NITRONAPRTRALENE. 

(J - r.retranitronaphthalene crystallises from benzene in 
fiat glistening yellow needles melting at 207°, and containing 
benzene of crystallisatiol1. 'l'he crystals gradually lose this hen­
zene on ex:posUl'e to air and become opaque. 1-0016 lost 0'2014 
when heated at 1000 = 20';1. C1oH 4(N02)4, OaRs requires 20'2 
per cent. . 

(3. TetrCl'Jl,it1'Ona:phthalene''J~aphtJ~alen,e, OloH4(NOz)",C10II 8, 

crystallises from benzene in slender, lemon yellow nce(lles 
melting at 191·1g2°, O'099::L gave 12'79 c.c, nitrogen at 28° and 
677 mm, N = 18-00, OZOHIZ0gN4 requires N = 12'84 per cent. 

f3 - 'Tetranitronaphthalene . anthracene, OloH4 (N02)4' 
014H]O, cl'Ystallises from acetone in deep I'ed shining ne~(lles melt­
ing Itt 212-214°, 0'1872 gave 21'39 c. c. nitrogen at 26° nn(l 
678'6 rom, N =11'67, C24H140sN4 requires N =11'52 per cent. 

f3 - Tet1'a,nit1'onaphthalene - phenanthrene, CIOII,,(N O2)4, 
eHRIG, cl'ystallises from benzene in Grange yellow needles melting 
at 243°, 0'0987 gave 11'48 c. c. nitrogen at 28'0° an.d 677 mm, 
N=11·75. 021H140~N4 rcquirC's N=]1'52 per cent. 

J3 - Tei'lY.lnit1'01wplttlwlelze - (fcenapMhene, c1otr.\(N02)4 
C12111O, crystallises from benzelle in shining deel) red lnisms, or 
from acetone in slender orange needles, melting at 125°. 0'1492 
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and tnrned a somewhat deeper yellow colour. OloH4(N02)4, ClOH7 
NH'COCH3 , CZR 50H requires 8'£53 per cent. loss. The product 
thus obtained was boiled with dilute hydrochloric acid until the 
yellow colour had completely disappeared and the tetranitro­
naphthalene estimated. 0'4168 gave O'2e06 tetranitronaphtha­
lene=62'5, OlOH 4(NOz)4, ClO EI7NII'COOHa requires 62'5 per 
cent. 0';H02 of the canary yellow crystals obtained from the 
alcoholic solution gave 0'2341 tetranitronaphthalene=:.:7'1 per 
cent, (\oH4 (NOz)4' OlOH7NH'COOHa, C2H 50H requires 57'1 
per cent. 

An acetyl derivative of .B-naI)hthylaminc - f3 - tetl'anitro­
naphthalene can be obtained in a similar manner. It crystallises 
from the acetic anhydl'ide in slender golden yellow needles melt­
ing at 200-201°. 0'3472 gave 0-2104 of tetranitronaphthalene= 
60'6. C1oH 4 (N02 )4, C"\OH7NH'COCHa requires 62'5 per cent. 

When boiled with ethyl alcohol the acetyl derivative is 
largely decomposed into its components, but it may be syntho­
siRed from these in alcoholic solution, provided a, large excess of 
acet- p - naphthalide is used.' '1'he yellow crystals thus obtained 
melt a.t 201-2()~O and do not contain alcohol of crystallisation. 

f3 - l'et1"(mitro1Zaphthctlene - lJe't1zidilJ1e, OloH oj(N °2 )4" NIT 2' 

CGH~'C'BH'l'N 11 2, crystallises from benzene in black prisms or 
from :xylene in glistening blade needles melting at 194,°. 0'1692 
gave O'3~nt:l of CO2 and 0'062 H20. 0=5:-3'5 anclII=4·1. C22H Ifl 

O~N(J TPCluires C=53"7 and IJ==3'25 per cent. 

f3 - Telrrtnitr011aphtlw.lene - p81~edo - cU'i1~,idir'l!e, ClOH((, 
(~O~)h CoHlOHs)3"NH2, crystallises from benzene in hlack 
neecUeR ·when an excess of base is used. 1t melts at 155°. O'0!)2 
gave 1 ~'8 Coco nih'ogen at 17° and 741 mm. N =15'74. OJIJT:T170 g 

NG requires N=15'80 pel' cent . 

.B - '1'dJYtni/ro1~(fphthalelJ1e - dianisidi'fte, forms a black 
cI',YstalJine }lowder melting at 205°. 

f3 - 'lTetra'ftitronaphthaleIU3 - 1Jlethyl -a - nophthylmuine, 
ClOIT4(N02)4, CIo ll7"NII'OH3, crystallises in purple-1Jhclc needles 
which soften at ] 60° and melt at 165°. 'l'hey fl.,J.'e moderately 
soluble in benze11e or alcohol and are decomposed by acetic anhy­
dride, O' 1)366 gave 0-3741 of f3 - tetranitronaphthalene = 60'7. 
C1oH 4 (1\02)4, CH1 H7'NH 'GH3 l'equires 66'2 per cent. 

f3 - 'lTetr(t1bit1'Ollctph! hale1te-et"'yl - 0, - nophtli?JZa m.i'J/o(!, C'J(Jll,t 
(NOZ)4' CIO If7'N lI'02H 5, is obtained from a mixture of aleohol 
and it small amount of ben7.ene, in the prHsrnec of It largo eXC(~FS 
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_ _ rI:hc com :pounds of f3- tetranitronapllthalene with quinoline, 
t.~O~~ll1: >hno and th~ t~\O corresponding tetrahydro-derivatives are 
ol~t'llll.ul,\\'hcn eqllll11~lleC'ular qtlantit~es of the two components 
at () heated together In the aboence of a solvent. '1 hese were 
nmtlYHed hy WH,!,;hiJJg with warm dilute hydrochlo)'ic acid . 

. ) T.!te ~~i!l,.Qline (]Qmpo~nd is a dar~ brown solid m~lting 
at 1_~-124 - u 1320 gave 0-0930 P.tetramtronaphthalene=70'45. 
C1oH.(NOz)" C9H7~ reqllires 70'0 per cent. . 

'The isoq'UinoU"M compound is also a clark brown solid 
melting at 137°. 0'1328 gave 0'0936 tetranitronnphthaler.e::-
70',15. ClOlI. (NOz)" C9H7N requires 705 per Cl'nt. 

Tlle tetraft.lJdroqui'noline compound is a shining black 
sullHtance melting at 112°, 0' 2H2 gave O'14~6 tetl'anitronaphtha' 
lene=O~}·7. C1olI,(N02)4' C9HllN requires 69'9 per cent. 

TIle t etr((.hyd'1'oilJOqv,inoli17,e cO'Jr/!fJO'l~1Zd is a deep black 
1H11)~btn~c melting at 85-8io, 0'1839 gave 0'1289 {3 - tetl':mitm­
na.ph.lhalene=70·1. C1oR 40(N02)40, CgHnN reqniI'es 613'9 per cent, 

f3 - 1fetr(fnitrmwphthale'l~e - f3-napthol-ethyl ether, C\oR, 
(N O:! )", C11l1I,.'OC, HG, crysta,llises from acetone in the pl'('senrf' of a,n 
(~XCf'HFi or th~ dher in hri!!'ht scarlet lel'l.f1ets IDPlting at 140-1·10·;,)°, 
0-20;W gave 2!~'8:3 c,e, nitrog(~n at 27'50 a.nd 677 mm. N =11 (j5, 
C:rlHlnO~N" r<~qtlires N=1l67 per cent. 

f3-l'et N(.nilrrJn(lphthfllene - benzalde'hyde-phel1/!Jlh.l!dl~(fZ01M, 
ClolI~ (XO:!)", 2 CoH 5'UC:N'NII'CoH 5 crystallises from a mix­
tllTt) of alcohol and acetone, in the presence of a. sHg bt pxceSR or 
thf~ hy<lra.:wne, in violet-1Jrown powrl(~l'y nE'E:'fllpf; meltin~ at :!Ooo. 
O'l~68 gllve 2201 c c, nitrogen at 2!}o and 676'3 IlJ.lli. 1\ =16'18. 
C3ll 1I2 .. O"NR l'eqllit'c~H N=16'OO per cent. 

fJ-1Tf' "(fll,itroi"(fphtlUflem~ - a,(~t'topheMne-phe1'bJllhyd/'azone, 
C}rJH" (;";02)., 2 ClIa'C(C6H5) :N'NH'CcH 5, cry"tallisps from ~ mix­
tnrf~ of ac(!tone and alcohol, in thA pt'esence of an excess 
of tb~ p}lI~ny lllyclrt17,Onc in Elmall, shining. black flat cr~"ta]s 
melting at 171°, 0'1448 gave 21-92 .e.c. ~Iltrogen at 24'0 ~Illd 
67~ mm. N=10·49, 03sHazOANs requIres };=lo'39 per cent. 

(3·1'etranitrOlMtphthalene-c'iJzl?,amylicleIM-acet0J!henorbe, 2010 

II. (:\,02)h ClllJl:CO'CH:CH'("H.:OH'~GH5' .crystnJlIses hom a 
mixil.u·c of alcohol anrl acetone In. thm bl?ght ~'ellow ~f'e(lles 
mdtil1~ ~lt H)2°. 0'1272 gave 16'64 c, c. mtrogen at 21 and 
H7H m1n, N=l!~-:W. 0:17II22017N~ l'eqniT.E's N=J3'18 vel.' cent, 



(:3 - 11etra-niiJ'ou,({phtlwleJU! - (tib~Jtzy/ it.'(11U1 - ((Cd,Olll', ~(';.: 
H4 (N02)4' CO ~OH:CH'U6115)2' crystallIses from u nllxt~lre (It 
alcohol and acetone in thin lemon yellow needl('s lI!eltlTl~ at 
2340, 0'1208 gave 15'60 c,c, nitrogen at 2ij'(t ami (ijO'5 lllm. 
N=13'23. C:l7H22017NH requires N = la'lS }It'r cpnt. 

Oompounds could not he ohtaillP<i from the #·tl't~·a,nitr(l­
derivative and diphenyl, triphenylmethnn(! and ph('ny}:\t:I'lcluH', 

VI, ADDI~IVE COlVIl'()UNDS OJ!' Y - TJ~TIU~I'I'IWs,\pnTuAu:~B. 

y -Tetr(mit1'onaplitlialeJl.(, - ((. - ?WP"'''.'!/ffll,;I''· ('r~l'tnllil4f'R 
from henzene in slender bhwk needles mel ring' awl df'I'lImpl)!>in~ 
at 162°, It is only sparingly soluble in alcohol nnd j", df'(:mn. 
posed by even small amounts of' arctic anhy<1l"ich·, j-;() that 110 
acetyl derivative could be i!:;olatecl. O'2£ib2 gave O'lli:W of t(llm­
nitronaphthalene=68'2. CloH4(NO~) l' ('u,H7N liz f('(Plil'f· ... H8';~ )I.·r 
cent, 

rphe 't8o;neric f3 - (;O'l1l POlf,)trl, Cl''yrdall hies ill slcm!r'l', h1'( ,nzt­
green needles melting at 16:3-H>'j,° tlwl i8 imuwdintely df~(~(}loriMt·c1 
by dilute hydrochloric acid, 0'317 gave 0'2100 {)f 'I - tdrllnitr€l­
naphthalene = 66'2. ClO H4(NOll)4, CJ(lII;NH2 f!'(Plil'!!R W"f:3, lli:r 
cent, It dissolves readily in acetic add, lH'nzl.!ne or nt~l·t(jm· and 
moderately in chloroform or alcohol. Wheu mixi7d with u, ~li~ht 
excess of acetic allhydride, it yieldH an ned.)'1 Ilc'rivnth'{' whieh 
crystallises from the anhyc1ride in hright scnrl"t IWf'li Ill", Thc~, 
melt at 1580 anil aI'l~ decompo!;pd \\11('11 wlulIwd with I'thyl 
alcohol. 

l' - rrel'f'aJbit1·onQplttlwleJuJ·rliJlf(>/I/!I/Ulli/illf', C1"H4 (N()~'l., 
CaH5N(CHa)z crystallises in Blend!:!' hln(~k 1lI'l'dIPs llH'ltin~ Itt 
about 113°', It is rea,dily c1ecolorhl(~d Whf'll WHhhl'd with nJeohol 
but may be recrysta1lisecl from this Al)lnmt provided an /'XCf:RH of 
the base is used, 0'500 when hl'atocl gave O'!W2;~ of I - tl'trtlllit f(j­
naphthalene = 72';'), Cll,Hl~\02)1' O"Hr.N(CIl:112 reqIIi I-"S 7l'~ 
per cetit, 

:rhe additive compouncl of dif'thy1 /3 - lInpl1thylalllinl' and 
l' - tetramtronaphthalcne forms slf'n(kr hlnc'k TH'f dll·s nll'1t ill£! ;It 
118-119° ;,it i~ mo~1eI'atcly solu})Je in ulco}wl hut <l!'("OmpOHf'H tit 
the sa:no tlme Into ItR component~ O':W5£i !![tn O"170{) (If .,.­

te~ran1tronaphthalene = 57'6, C I ,,1I J'K f\: '$, C1"B ,K (CzH 1,h l'f'-
qull'NO, ()O'7 per ccnt. . 



VII. COl~l"CLUSION.· 

The following is a list of additive compounds prepared 
with their compositions and melting points .. 

1. a· 'fRINITRONAPHTHALENE. 

Mols.ol 
nitro-com· 

AdClendulll. pound: 
mols. of 

AppeBTance. M. P. 

addendum. 

1. (I,· Napbthyla.mine 2 : 1 Deep purple-black 135'50 

prisms. 

2. f3 - Naphthylamine 2:1 Purple red flat needles 145'5-1460 

3, Benzidene 2:1 Black prisms 1380 

4. Anisidine 1 : ~ Minq,te black crystals 128° 

5. Psuedo-cumidine 1 : 1 13lack needles 1010 

6. rn~Phenylenediamine 1 : 1 Deep chocolate' needles 170° 

7. I :5.Naphthylenedia.mine ... 1 : 1 Thin black needles ~43° 

8. Ethyr. (J, • naphthylamine ... 1 : 1 Reddish black needles 1090 

9. ])iphellylamine 2 : 1 Da.rk red needles 1010 

10. Dimethylaniline ~ : 1 Blaok prisms 1020 

11. Diethyl.p.oaphthyla.mine. 1 : 1 Long bla.ck needles 57-58° 

12. Carbazole 1 : 1 I Red needles 1660 



A,ldellllum. 

i. p. 'rnINITRONA.PlITlIO\LBNJo:. 

HoI •. of 
nitro· rom­

poIlu,l: 
moll, ",r 

Ilddtllldftln •. 

----------.-.--.-.... ~ .. 
I : 

11. p, 

1. a - Naphthylamine i : 1 I D . I) 1 I et'p c-nmllnn·ff!ol Deef· H~-l51° 

St. 
" " . .. : 1 I I 

I ~ .. , 
Dark brn\vn Jlfittm. It6-1W 

S. p ... Naphtbylamine i 2 : 1 I HeP.p red prUiml 13t·lar! "'j I .. --_ ....... " ..... ,~--" 

3. 'Y -TRIN1'1'RONAPH'l'HALENS. 

Addendum. 

Hphl,ot 
Jlltro-oo_ . 
pound I 
mols. of 

.. .. 
IIoddelldllDl. 

. , . ._ J .... ". ,., ... " ..... , 
1. a - Napl1tbylamin. 1 : t 

2. fJ· Naphthyla.mine 

81.neler dark I't'd DHCI ... ! &1-880 

let. : 

Could nut be oLtained : 
pure. 

4. it - TE'l'RANITRONAPSftALBNE. 

Addendum. II. p, 

1· a - ~a~~t-hy-Ia.-~~ne'·" .. l··-~· ; ·l·-"~1i.tening '~~~k 'p1~'t2~~' . 

2 • .B ·,'Naphtbylamine ... j 1: 1 (Jliateningbl.ek~~II-lIUO .. !UO 

8, Diethyl- fJ -naphthylamine, 1: 1 Dark green needl. ; 13.fr.186° 
j .. 

" 
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5. f3 - ~rETRA.NITltON A.PIlTHALENE. 

Addenil um. 

1. Naphtha.lene 

2. Anthra.cene 

S. Phenanthl'ene 

4. Acenaphthene 

5. Aniline 

6. a- Naphtbylamillc 

7. f3 • Naphtllylamine 

8. Acet- d· naphthalide 

9. Ac-et-{3 • naphtbali<le 

l(). Benzi<leoc 

11. Psuooo-ctlmidine 

12. Diallisidine 

13. Methyl- (), • tlaphthylamine 

)4., Ethyl-((, -lI1lphthylamine 

15. Ph.enyl- f3 - n~phthylflmille 

16. :Benzyl- a • napbthylamine 

17. p.TolyI-,.e - ollJlhthyla.mine 

18, Diphenylamine 

19. Dimethylal1iline 

20. DiethyJ /1- na}lllt,hylaloilll) 

21. Quinoline '''1 22. Jaoquinolille "'1 2:1. Tetrany<lt'oqui Iloline 

2 k 'l'etrahydroi6l>qni noli!l~ 

2-5. fJ - Naphtho1-ethy 1 ethel' 

26. BenzalJenyde-phen ylhyilra:zone . 

27. Acetophenone-phenylhy.lra.zone. 

28, Cinnamj]idelle-:l.I~et,()'lhen()ne 
29. Dibenz'yl idetlfl-llc:etollC 

Mola. of \ Ditl'o I}ODl"' 

po'tlnd I 
tIIol •• of 

addendum. 

M.P. 

1 : 1 Lemon-yellow needle~'--"-'- ·:~r~~1.1·9~;· 
1 : 1 Deep~red sbining needles 2l2-2u,° 

1 I 1 Orange yelloW' needles 2480 

1 : 1 Shining deep-red ,pri"mll 125C) 

1 : I Dark-brown solid 154i> 

1: 1 Deep purple needles 204-.!fUSo 

1:1 Deep-brown plate. ~l1 .. ~lio 

1:1 Slender yellow needle. lIH .. 18fio 

1:1 Slender gold&n yellow needles 20()..tOl() 

1:1 Black prisms HW' 
1 : I Black needle, 1550 

Black crystalline powder ~O5° 

1:1 Purple-black needles 1660 

J : 1 Slender bla.cJr needb" 1840 

1 : 1 Deep violet-brl)Wtl needles 178·174° 

1 : 1 Minute deep black needle. 160° 

1 : 1 Deep black shining neooles UOl> 

2 : 1 Black needles 185(1 

1 : 1 Black prisms 

1 : 1 Black pla.tes J22-123° 

1 : 1 Deop brown s()lid 128-1241° 

1 : 1 Da.rk brown solid 1870 

1 : 1 Deep bla,ck s£>1id ll2° 
1 ; 1 Deep bla.ck solid 85-87° 

1:1 I Bright scarlet leaflets 140 .. 14CN}O 

1 : 2 Violet-hrown needles 20()0 

1 : 2 Sma.lL blaek fla.t crya~18 HII) 

2 : 1 Bright yellow needles 192° 

2: 1 '1'h1n lemon-yellow needles ... / ~841) 
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6. y - rl'ETHANITRONAPR'l'IIALENE. 

I Mols. of 
I nitro oom~. 
I pound: 

I mols. of : 
a.cldendum. 

Appeo.rf'nce. 'M.P. 

._---
I. a - NaphthyllLmille 1: 1 Slender black needles 1162.0 

lhol1zy-green needlesj Itl3-161o 

Slender black needles I 1130 

2, {3 - )Ja.phthylamine 1:1 

3. Oimethylaniline 1 : I 
j 

4. Diethyl- {3 -naphthylamine.~ 1 : 1 , ~1elldf>r black needles! 118-1190 

-rhese results show that the tri- and tetra-nitronaph­
tha,]enes studied, with the exception If 1: 2 : 5 : 8-tetranitro­
naphthalene, yield additive compounds with many arylamines. 

The trinitrc)[laphthalenes (10 not yield additive com­
pounds as readily as s-trinitrobenzene do~s. In order to obtain 
a l(litive compounds with a - and fJ - naphthylamines, an excess of 
the b~e is usually necessary. On the whole, the a-or 1 : 3: 0-
trinitro-compollnd yields additive cempounds most readily. 

The tetranitrona,phtllalenes: yit>ld additive compounds 
more relidily a,nd in fact resembles-trinitrobellzene. :But even 
ill the case of these, an excess of the hase is frequently, though 
not al ways, . necessary, and the additive compounds can be re­
crystallised from different solvents which contain a slight excess 
of the base; otherwise a separation of the crystals of the tetra­
nitronaphthalene is brought about. Of.the three tetranitro-deriva­
tives, t.he capacity for fOl'ming additive compounds is greatest in 
t11e {3- or 1 : 3 : 6: 8-derivative and diminishes in the order (3-, (I, - I 

. and y -. The a-compound rlo~s not comhine with a,rylamines. 

It is clear that the number· and position of the nitl'O­
groups ha,ve an appreciable effect upon the capacity of the nitro­
compound to yield stable additive compounds a.nd a maximum 
number of nitro-gl'OupS in the met(t position with re~pect to ea.ch 

. other is a strengtllening factor. 
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