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INTRODUCTION. 

Rosanoff n,nd Pru/ger (J. Amer. Chem. Soo., 1908, 30 
IF!05) havo ohHcrvNl thnt when 2: 4: 6-trihromo - or 2: 4 : 6-
tridlloro-hen1.Oi<: n.dd is hoatocl in a sealed tube with ethyl 
aleohul fOT 100 to 110 hours at 180-200° an almost quantitative 
yiHld of Uw ('orrflHI)onding ethyl oRter in obtaIned, although the 
yield of c/oiter nt. the ordinnry u~mperature or at the boiling point 
of t hf! nlc~u}lUl is practicnlly nil When mineral acids are used as 
catnlystH. 

1'IH~ f-xpf'rimentH of Suc1borough arld Karve (This 
.Journnl, lUlU, :J, 1) h:wo proved that when tlle methyl ester of 
n di-ortho-suhstitutccl IHlnzuie Ildd is heat.ed with ethyl alcohol 
und a .·ntnIYl'lt. Huc:h as hydrogen ehloric1o or sodium ethoxide 
uicnliolyt'iH de)('H nut oc(:nr. AM Uw processes of aleoholysis and 
('RtHrificatinn nrf> flO lolimilar W(~ d~cided to study the action of 
.·thyl ul<!c;bol on thfl m(~thyl CHtr.1'R of 2 : 6-dinitro- and 2: 4: 6-
trinitro·lwru:ni(! adds nt It.hout 1801l in thn n.hHonce of a catalyst. 

Onr rNlultH Hhow thnt a rcnction t.akes place, but thnt it 
j!ol not n Himpl(' I"'()CflHH f,f nlonholYHis. 'fhe chief product obtained 
fr'om lIlf'th,'l 2: 6·dinitro-h(mzou.te WfW m-dinitrobenzene and 
froln met h\'1 2: 4 : (J·trinitrQbonzottto, s-trinitrobenzene. The 
mf'Uux! of· identifying thm;o products WM by means of their 
dlltrlldr'riHti~ "dditi\'(~ oompoundH with baRes such as a-naphthy
lalJlirw, hen:drll'lIf' lmd p·tolyl-,8-nnphthylamine. 

It iH tlluM dflar that wlwn the methyl and also ethyl 
f'."itm"H fir UH~ tH·ortho·nit.ro Hl.lhstituted bonzoic acids are heat(>(l 
with alcuh,,}s nt. ahout If;()'') t.h(l carbmethoxy or carhethoxy group 
is ,·)jluioa! ('c1 and rflplu~ed hy hydrogen. 

(XO~)l~fln3·cOOCna -7 C/lH.(N02)2· 

(~()~:)lOgnl'C()OCII:1 -7 CflHS(N O2 ):1 

{NO~):IC/lH~'COOC\lITIJ -7 C/lIJ:I(NO!.!)3 
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This elhninlltion (Ii' til!' ('nrlml('th f )xy fir (~arhethoxy 
group froUl eHter14 i~ not n, common phCflllrlll!H{m. althougll the fl'
moval of the carhoxyHt: group from a fn'«' Ht'iil at mndt!ratE~ 
tempera,tnr!'!'! iH (Iuite ('ommon (Ruikmv nn,l Ti!-i(:hkow, Int. 
CongreRH Appl. Chum., lUl.9, IV. A. L p. HI). TIll' H!U1H~ 
authors (Ohom.Zoit., IBOjj,~9, 12H~) lun'f~allio H}wwn that certain 
esters of 8uhstitutucl hcn:wio (!!d(~rH lUHf' f'luimn dioxit!l! WlU.'1l 

heated with I)hosphorio ~wid at. lOO,,~~wo'. lngnld lI.ud trhorp!~ 
(J. Ohern. Soc., 191H, l1l'j, I1ta) giVl' fin pXllmple of tlw diminu
tion of the cnrbethoxy gruup from tim (~thyll·!\tt·r of II I-iUilHtitutcd 
indenc acid, when it, iB heated with lI,h~oIHll nUll a t mel! of Hndium. 
'rhiH reaotion mu,y he l'eprestmted hy tIl(' (,lpm,Hon. 

CHl! Clf,! 
ColI,< ""CH+Et Ol(,...:;><\;II, CH+CO(OEt.)~ 

·"''''--0 :f>'~ 

the carbetho"y group of the l'fItl'r t'nrminl! flt hyl ('arlmnllte, 
00 (O~th, with th~~ ethyl alcohul. 

A ff'",'lot,ion of a tlimilllr tYPH is UlRH ohSf'fvctl \,'ith ft .. h!rg 
of certain rtuhstitut(·cl unAlttllr~l.h!ft lu:~hlH (,rhoh' ami Thorpe', ihill 
1911, 99, ~lB7. (CO:lEthCl{:CH: C {CO:I':t + MJHI _fi~ 
CO~Et'CHR'Cn: 0 (C02j<~t,h+CO(Ol~t)~ 
a reaction wheh iH of vn.lue fol' th~ prppamfion uf ulk,::'lntp!l 
glutacome el::lters; (t,nd u,ngennl1 IUHl rrhorp(~ (iltid. lU05, RlJ, 17(2) 
have shown that (~thyl 'Y-cyan<ra P1·trinlf'tbyl~lubwon:tt(~ r(~adily 
ff)rms ethyl c!tl'honnte Imd Hthyl y-eYllnO-tt Ii y-t,I'j-uu·t,hyl·(·f!)tllnat l ' 

C02Et'OMe(CN)'CMc : C~lo'COJEt+EtOH-~ClDh~(C:~)'C M(!: 
CMe'C02Et+OO (O,Eth 

In the rea.ct.ions studil'd In' lUI cll1'hnn dioxidf! WnF! f)m~ 
of the products formed, FlO tha,t in ~tn prohlLhiIity tIl!'!, tnllRt he 
represented hy an cfjllnJ ion of the type: 

(N02)2CIIHa'COOClI~+OzH50H~(\II4(NO:l):l+C();:+CH~'O CzH!; 
the third product hdng methvl/-th ... l dlH'I'. or, if !Ill nthd I'Htnl' 
is ,!sed, ordinary ether. . • • 

With the f)1lItlltiiie'l of mn.tHrinl UHf>d in onr f·xperi
ments we have not, lwcn lIh!,' to iHol:d(~ an fltlWl' f~lthou~h an 
odour of ether was noticeahle. 

EX'PI.;ltIMJ.:NTAJ" 

The esters were prepared fr()m the Y'f~HPPCtiW~ neidfO hy 
first preparing the acid chlorides and then hoiling lheH(} for (l Hhort 



179 

t il!l~~ wit h the rt'quisHe nleohol. They were then recrystallised 
unfIl tlwy gavH U BitarI' nwlting point. 

Thp nl hyl alcohol uHed Waf! Kahl1)aum's absolute alcohol 
and wa.s !)~)'l pm' c(!nt and thn methyl alcohol was 99'15 per cent 
pure. 

. rr!H~ f:)llnwing "xI)(~rimontl:l nrH fairly typical of the whole 
UlvPIUlgallnn : -. 

(1) l-U ~ram of nu~thyl.2: 6-dinitrohcIlzoate and 10 grams 
of (.thyll~I!'II!~ol W~.'l·!~ }H~tf!d tn 1t hard glass sealed tube for 100 
hOurN at l!-)(r, W hnn tJw tuho Waf! openB!i only a slight pres
tum' \vn~ Oh:WfW'.d. Il'hn !iquid waH romoved and the following 
cr~ !itnHnw fnwtlUtlH obtallwd on !'v~tp()rltti()n. 

bf fmdillrt 

2nd fraction 

Wdght in ~"1'nmH If:, P. 

80-82° yellow flat needles 
Ot;-67Q yellowish crystals 

TJw Tnf·lting point; of th(, f>thyl est,rr if> 75'5°, that of the 
nwtll~'l ,·"tm' iN In" nml that. of m~dinit.rohenzene is 90°. Th~ 
firRt I'mc:tiorl WitH nwn M'(!fYSt.H,lliHCd and cryHtnls melting at 87° 
Wt'rf' ohtnirwd. Hn,lf of thi!-l WIlH mixml with an aleoholic solution 
uf UII' tlworf,tj('nl <!unntity of1Hmzidml(~ (m. p.12tC) an(1 gave sbin
in~ hla,d, rWt~illl'N (m. p. 12[j-126':l) of Ow additive compound, the 
,ri.1l(llwill(.!' lrf'ry Jwnrly qmmtituJivo. nomhur~ gives 128° 85 the 
lnf'Hin;,r point flf UH~ Iv!,Wivil (~oml'mmd. 'l'hn oth~r half WaR gjmi
latly t i"'tt('4! with {l·naphUlylnmintt whfm thn addit,ive comJ10l1Ud 
was flhtJlinf'd in Ull' form (It' t'f'd flf'mll~~ nwlting- at 53-56° (Romburg 

m. p. as 57") Tlw pruc!lId WRI-! tJlf'rdor(~ unque!!\tionahly 
m-d it rnlll'U7:PJw. 

(:! (hlP £rnun uf (~th\'l 2 : (l-dinitrohenzoate waH t.reated 
wit h10 (~,f·. flf Ilh"lolutn f'!l1\ i nlf:ulwlfof 100 hOllrH at 180°, The 
t III II' ·\\"a'" Uwn 111u'lWd hy wi'ri rll.; on It Rt.Out piece of. ruhher h~bin~ 
to t 1i:'llwH flut "utl of tll£'tuhH und Own hreltkml! the tIp hy 
!H1'nul'! !If 11 rmir of pUprH (Bunl-'en. GasometriAche ~1 eth~c1en, 2nd, 
V;,liIi(lu, p. In.) and t1u' l::'IVlI'l'I Wf!:rf~ led throug-h a tllbc l:nm.ers~cl 
in lilfllh} ~lir. 1i\'}wn tlu, tul)f~ WM l"CIrtOVfld ~ro~ tlle hq~l(l. all' 
it \\'hitf' id waH H!'t'n to hnv/' n<:eumulnted m It. and a dIstInct 
snwH of €'til/IT WH.q nntioenhhl. Thl! gltH<lS ()volved, when the 
tulIP WH'" IlroHl::'ht bJu~k tu tlu~ utmoHphcric temperaturE', 'vere 
('(IIII'C:I f'd i II a nit I'Unu~tpr DYf'T !4tl.t:nra,tccl common salt solution, 
alld it waN i-H'tm that out ni' t.he 60 C.e. oollected, 8-3 o.c. were 
dlsl/rlH,,1 by n (~(jllcf'utmtl'fl pnht."IKium hydroxide solution. 
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The result of crystallhdng tho solution from the tube 
was as follows :-

Weight in gramfl p;\. p. 
1st fraction 0'42 87-88° yellow needles 
2nd " 0'31 72° yellowish crystals 
3rd 

" 0'14 62° " " 
The first fraction gave quantitative yields of the addit!ve 

compo~nds wiilh l>enzidene and naphthy lamina, as in the first 
experiment. 

(3) 1'0 gram of methyl 2: 4 : 6-trihitl'obenzoate was 
dissolved in 10 c.c. ethyl alcohol and the solution, heat.ed in a 
hard glass sealed tube for 100 houfR at 180°. The tube was 
opened as above and 9'2 C.c. of the 50 C.c. of gaR collected were 
seen to be absorbed by potassium hydroxide solutioo. 

. The following crystalline fractions were obtained· from 
the solution in the tube:-

1st fraction 

2nd 

3rd 

" 

" 

weight in grams m. p. 
0'61 118-118'5° 

0'15 113-115° 

0'07 1030 

vellowish brown 
• plateR 

faintly yellow 
crystals 

do. 

The melting point of the ester is 155°, that of the 
methyl ester iw 157" and that of ,q-trinitrobenzene is 120°. 

The 1st fraction was dissolved in alcohol and portions of 
the alcoholic solution mixed respectively with a-napthylarnine 
a.nd p-tolyl-P-naphthylamin&. Both solutions. ga.ve' additive l)ro
ducts, the former deep red crystals melting at 2120 and the lu,tter 
dark red Hat prisms melting at 1100 (Sudborollgh, .f. Chern. Soc., 
1901, 79, 522 gives the m~lting points as 2140 (corr.) an<il11° 
(corr.) ) .. 
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