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ni huliJ..n .lit .-.ilrnlat..! li. in tlu l.aiMil.i- iu..-,i;\ i"

uxi.ii/.' tlu Mil.-t,ii:r. 1.. p!,llial.-liu atul, a.;. I lir.l. i / tlu

nuinhvi ..I ir.imiU- ..l.l.inu.l -tai.liu.ilK l;..ir li' .'-la ..| lli.

lal.K- III ulii.li lluM .;iianlilu- .1 1 .uln . .n ,iU ,11. 1..I1U..I

(Mo.iir-t II r,iiiii..l h. ,i-,Min ..1 ill,. I ,il llu ir..ir.iil /

,i,,lli 11- l.ni i.liili il .:iu- aviT 1- piiMiii mllu .. .Ini 1. .11, 1. .1 ili-H
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^nl[.!l nth ,..;.l 1

' 11 unitt
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^ulisl.ilU'c it'-ill' i-' n\lili/til li\ vllliilliir ulil Mil- li.liiloll.

li(i\\i\tr, l.iki-^ pl.ur ^ImwK III till kI.iUmK ililiiti -'•lull. Ill

of rlinmiiv .ic-id lilt li\ tin pit \ inu> dviil it mii. .i- i- -liciwn

i>\ tlif iiua'^iiniiniits (il Tilili- I!

I'hlli riiiiiii- .11 111 r.ii In.in.itr Mill. hull. i. ;.l I Hi

I .T.lTll 1 1

1 '. I
.' ;i) '•'•

O.d'U ^ "/I I

< I U' ' I ^ "' >

111.' V 1 ? ^

1 1. 1 ? ;<> >^

(). 1 J ",(1 7'

'

o. 1 J :i I 7'

'

'I'llr w i'^llt^ 111" .iiiliv (hiiu- plit lialiiiiii iicid l.ikrii in

cntciiil u.iiUr I 'In iinl.oii, ,', ;ii\ tin xdluiiu- nl lln IniliimiKiii

s(ilutiiin;iniliiftlu',u-iilp;i'^ri J vuiiiltf /•'.'. ''' "''' .i"'i ">
' > .

ih /,/ -(^pti'tix tl\ , tile chiiat idii lit" tin nxiil.il ii m uiiiK i /, .iii'l 1 l;i

liiiliMnnatr icihu'ti! iiinKr /•' Tin- utr.it illii-t nl llu inii

fcUtratiDil-- I if till' n autiit- mi llu- lali i - -iil"luai lit 1\ iili\ n.ii

l''rinii .1 '^rapli I'f tin iiviilt--ii .ipjn .ir- tli.il tin r.iii i- pin

])()rt iiin.il til till' toiKiiittat iiiii- t>\ tin --uliiliiiru- ainl aiiil nl

tlif liifliiuiiiatr ri-^pn-ti\t l\ . .iinl In tin -,i|iiaii nf tli.il nl lln

l)litlial<itiii' .u'iil: Imt Im tin i)tirpii-t- nf tin- jliimi h \'..i

not 111 i-i'^-^ai \ to uiiiliit.iki -^pri'i.il nil ,i-ui< nil 111 to i-i.iMi-li

till-- irlalioii ri-oiou^l.

1-"
ir tin- •-;iratit ]>ait of tin ]ilil lialonir ai-id loiiiml

in in\' r\j)i I iillrill- woiiM lliu-- r-r.qn luitlni nxnl.itnni

and, in fart, tin ]ur-int'< ol tli.il ~iili-t.iiui in i .r, li

of tin solution-, at tin- ixpii.ilion of ' niiiinti - w.i- i-l.ili

li-^lnd !a tlir tt-1 v\itli ])ota>-iniii pri ni.iii'^.iii.iti di-riil<d

in ni\ papii on AnaKlii.il Milliod-- 'lln-- l<--l \\,i-

i-airird out a- follow- lai-l, tin iliioniu .nail n iraiiimu

was iidiuid witli fiiioii- -iiIjiIliIi 'i'lir iilithaloiiif .n in
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\\:i- lluii i>cil;itt<l h\ iuuti:ili/in'4 \Mtli -imImiiii imi lintKitt
.

,ii-irlil\ iiii; willi li\(liinlilniu' and. ex ajxn at ii t<> ilr\ii<->>

,,n tilt w.ilt I h.itli. (Alrailiii- with ah-iiluU alrnliol ami

( \aiH.raliii- tlu alriilidlir v\r::[t\ tn dnKi-'-, tin n-idiif \\a-^

111, ti di-~s,)l\.d 111 a littlt uatd and lltrnd Tlu -nliitidti

.,, i>litaiiud wa'- aiidltiiil Willi dilulf vtijplmi ir aiid.alld ilna

iiciMiial p. iiiiall-aliatf wa^addi'd, in i \ riv lasc tin cnliu was

di-. liaurd. a riH'tKili cliataitii i^I u- of |iht lialniiic arid and

-(t\lll- lu dlstiiuuwli il lliilll phlllalu-. lidtlKiplltllalic and

plillialid lal liniiic ai Ills

I'llllialiiinr at id is llius all isnlaMi pnnhiit i >1 tlif (>•- da

Hull i>\ all si\ ^ulistaiiit s siiiiluil. siimiat i\pt i iim iits slmwtil

tliat it is 1(111111 d li\ 1 lir n\idatinn <il' n nai)litli<ii|uiii<iiu ,
liitliii

tiP It has Ikiii known as a prodiut of oxidation o| naplil lialiiu '

and of 'i'-nai)ht hoi oni\

I

^'-Naphthoquinone

.\ ulaiKi at Talili 1 shows that tlu nuniln i iiiti ird iiii Ii i

/ opiHisiti H iiaplitlioi|iiinon( is the sniallisi m I lu (oliuiu;

111 oiini words. (iiiiMo urain of i lu (|uinoiu- i-o\i<li/(^: to

p! It ha Ionic ariil in K ss i inu than it would, laki to o\iili/i- aii\

of I 111' h\ iiol 111 Ileal in til 11 ud 1,1 tr oxidation piodiuts o| Si 1 1'. s jl

p.im I M .lAiii if tliiA had liriii ]iirs,iit in fnll loiici lit lat ion

,iiid had till rhioinii- ,iiid ,ill to thrliisiKis

This show, ioiuhisi\tl\ III, it mitlur ottlioi'arhoxx

riiinaniii. oillio ciihoxx -pluii\ 1l;1mi i u'. plit!i,d\ 1 in tir. I lot no

]>lillialir, nor phtliahd rariionu- iiid f,ni Ik |ornii-d in tlu

fonts, of tlu' oxid.itioii of '^ naplillioi|iiinonr to phthalu-

arid , and, as h.is lut ii point,d out in tlu- itit rotlnct ion. ]iosiii\,

,\ idiiu'i- of this iKitun r,in In olitaiiiiil in no otlur w,i\

That plithal mil aiid is an inti i iia-di,^!i' i>rodiut is shown li\

thr ]n t ni.iii'.;anatr tist disfriliril alio\, ,

Thr tiuasuiiiiuiits with .larhow plu ii\ 1l;1\ fti ii- aiiil

i.-.!uii;l,u I'.r! il'.Ili I'..-. 1'.' Min. .jl, •• ', 1S|,S t.l.nl.f .lli'l

I'l mil).. Ii'bl
. 31 , ;'"! I'-i.^^

Ilr ill.iM. - jl.l.l . 21, I'.w; iS.^S

1



( ^y hi,ilh'ii •! ,f \.<t'iillh''iuiih'ne ! l'li;lh}!u I. :.i 1
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an partiiiilaih iiiltn -^t^l.;, In laii-t llu \i i\ jm pai.il mn ot tin-

-iili-taiui u^kI 111 ni\ l;ua'^^^^!lullt- \\a- il-il! iiia'K Item

/:J
. inlilliixiiiiiiniic li\ till' aitinii cif dilKndt <it ijim llun-

was lllinl'iiu, ,1 Mi.'i:. a \\v^\\ (Ir-nt- mI' pinhaliilitx that it

Ucillld prnVi lo 111' Mill- o| till' plndtKl- ( >l nMilalM.ll \.llll

clinmiii- aiiil. l.'lianL;iiii; thr n\iili/niu a-tiii, linutvii. lia--

illall^iil llli- wlluli lollt^t nf till' nxidaliiill

'111. > AjH tiiiu iital -tiiih i>f St ^il^ / ua-~ pn \« iilnl !a |Ii.

( iniitn-.taiiii ll;at tarlmw ])lu ii\ l.'Jv nw 1 loi nn< and lia-

iKit Mt Imii (ItM-ritud ill till litctatiiH .
and that a- \(! 1

!ia\i li.id IK. ki->iiif In alt>iiii>t it-^ intpaiat inii In tin

ptiMiit aiiiiD^t tcital al)Miu'i- <if data nl' tlir kiiu tu-> i>l ciiLviiiir

II aitic'ii- it i-> iiii|)(i--il)lf to draw fmiii il^ I'diiiiMla aii\ -iitr

iiiiulu--inii- a- ti( It-. tn!ia\ii>r on oxidatinn I In aiialii,;nu--

jiin ii\ I'^ImiwI Iniiiiu- at'id. ui latlui an aimiin diii\ati\c

(if It , lia-^ Ikiii jin parid 1)\ I'.at\<taiid I lotunlka, '
' mt iii.tlnii-

is said as to its hrliax ini u i; li ii\idi/inu amiits, smii!atl\.

ilotliilii; idtlld Ik- t'dlllld as to , lie <>\idat loii 1 1! di(>\ \ tat tai u'

acid, or diiihiinltnkrtoiu . Imtli ol uliuli likiv\isi- rcpiitaiii

tlu' '^nuip C< » Ct » Ci V Thr nsult ol ni\ iiu asun im tits,

tlnii, '.ilc I'ourhisiM 1\ dis])roviiiu tin pnssiliihtv ol llu

iiR-iha ir])Hsnit((l li\ tliv ioiimilas nl' Siiits // kavis

till- (Hiis.,,in o])rii as 1(1 Si til - /.

II

Genetic Relations between the Six Acids

k'lolii tin- data of Tahlf I. rolkitid ill oidi l to stiuh llu

oxidation of /^ iiai)litl!o(iiiinor. . sdiiir infoi ni.il loii :,s to tin-

ii-!atioi!s of tlu arids iiixoKid nia\ lu drawn it is ii,i

imdiatth obvious for iiistaiui, that hoiiu 'it halir and

I'aiiiiot lu an inti'niiidiati- prodiut ol tlu •.Mdalion nl

lit 1 HI ortlunarl)ox\ i-iiinair.ii.', ortlunai liox\ plu ii\ 1'.;1mi r-.r. oi

pk.thaM aittu' ai'ids to plithaloiiir aiid Witlmnt finllui

stud\ of Ihr Illations IkIwitii rails and imu i nt i at loii-.,

which as asidi- from tlu main piniiosr ol tin i.s,aii!i was

'

I'.i I .hi 111 ' .1 - r.nli-', i6, .'.'ii, SH
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II,, I nii.lt It. iktn. i„.i1iiiil; liiilli.i il« Innti v,,\: Ik' -.aid. I>iit if

ilu pl.msil.K- ,,-niiii.li >ii 1» ..ll.,v\,,l. Ih.ii in .,uli r.iM- t!i,

i:il. 1- ],i,,i.ciili,>ii;il t., ;it UaM tlu liiM p.-un nf llu' roii

,., ,l|l:ill,.ll (>1 lllf iHKl- (>\i<ll/iil. tluil Iloiu ,,l' tllr :n-l(l-

.lii,|u.| ijw I't cm-ill. ltd a- iiiliriiu.lialf -ta^,- in ill. oxula

ti,,n 1., iilitlial.tnu aia.l .>! tli-.-. lii'^lur iii llu Tal.U-

III

' Naphthoquinone

lii ilii. ciiiiu.ii,,;!. ,1 I. \\ . Ai-tiitiKiii-- U.I, i,.n.ln.l.-.l

\Mlli,, iiai.lilli."ii!in"n. tlu i. -nil - , il \\ lii.li ii. .;i\.n'n Tahl.

Ill

Txia ill!

' ( »inn' HI. l.tkni

I -r iin
K. -nit-. "I ill. Ml i-'in 111. lit-

1,1 I

I II.'.

.), . I,

\\ '. o- '
I'

Tals.ii unit 111.- .lal.i of Tal'l. I iIi'm nu ,i-tin nunt- -lit.\-.

Ilial iirlliniMtl'.'Xv ,iiiiMniif .iiiil liiiiii.iplitlialu- ai i.l- faliiwil

Ik- iiiti-nm-.liaU ]ir<Ml;n-l- ir. 1 1;.- ,.\ulal k.u .>f n napht !i.>,|iiin..n.

t,> plitlialniiif aii.i uikKi tin tin inr.-taiu-t-- <if iii\ tAjnii

uuiils Willi.. ul fr.illui ii:i-a-iirt-im-til- III a-ii-M.iin llutlitfl

,if ,-,>r.i'i-iitiali<.n-. ..i! llu- laU- tlu -aim- t.-anii,il l.t- -aul ..|

,.itlu> rail". \\ I'll. ii\l-l\. tilt- ami iilil lialiil i\irlw>iiif afi.l-

C.'ii-iilt r.ili.'n i,f llu -Ini.lnral futimila-. li..\\t\t-i. niakt- il

\,,\ uiilikiiv ii 1- p.— iliK. lu'UtM-i, I.' -liow fi-.iiii 111.

,I;,t;i ,f T.Mt- i ami III lliat pliI l;al\ 1 at.-t u' .iri.l caiim.l In

111 it'tt I'lrt-.liatt iiiii.hu'I

|,,.; ft- liiflir.inialt-an- m-c'i—ai\ I. I raii-lm iii '> i :;iani .it

,, ,iiiin..iH int.! plitlK,l..inf aritl ..ml ntt-.l : :>> niiimti-- m .1.' il

K, : If liiflir..r,.att- \m)uM l<f lUti—ar\ t., c.xi.li/f tlu- .|iiiiiiiiK

hipliliiahl, atx-tit- .ifiil. aii.l llu- talilc -lu>\\ - lli.it llii-- am. unit

,,f hi.-lii.Mi-aU 1- it-.lu.v,! in 77 ir.ir.uU- l{x|uTniitm- .ui tlu

iatt-t)f Kxiilati.iii .>! jilil li.ils 1 .lol u- aci.l -Imw 1>\ int. 1 1). ilat i.ni

that in tlu- last .-j .177 1 ) ; miiniti- at m.i-t " - 1
t.-.|in\ .ilt ill

'

i;v ..Hi ,,|;in.U-iir 1- I.. 1..- nii.l, !-•..... I tl.. \m iL'til ,.1 -;il.-l.,iui

.-ii'.ir.l Ml > ..'.iiiH-i ; "t r.t'.'.i- 1
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>i til, it -iili-i.iii ulil In ii\'.ll/( il . U .i\ in.; it li i^t

(•i|ni\ .lU

iiinuilt -

III tll.lt n ll-l ll.l\< Im II "M h-'i il 111 t In III 'I

lll^nMil.ltli.Il WiMlliI H <|1111' " I'l '1

liillli itr I'll I (i| llll l'> .' ,H tll.l i\ ti dim i|, 1< .i\ iiiu "'il'

( ; Il iliui il li\ I 111 i|iiini'ii< I li, phili.iK 1 .11 . Ik ,u 111 ii.inii il

li\ ilu- mliuliiiii ,1 till- .111 I'imi III I'K'liii i.i'' 1'"'^' ^' '

iiiiiiUtit- III iiiih
1 s I'' (. 1 iiiHv .(!( i.t mil ill "I 1 1"

iMiiiir.iiiii ,1 I , |.) n (|iiiii il l>\ I 111 .i--iiiriitiiii'

Tile .1--IIIIII1II11II lll.ll lilllll.llN 1 .HI tu (I 111 1 • 111 ml' '

HHili.itr i.t.Mhui I.t llu iiMil.ili.iii III ' h.iiiliih. "1111111111. 1.

plUlMlnlllr Ulil 1- tll.M till. ih-pioXdl li\ 111.
1

11. It.. I II'.

IIU lit--

Tin -.illii Jilmi^- i| u ,i->iiiiiii., 11:.

I

k( -. \\ ii.ii-t mipii'liil'l'

ll;.il plitli.iliil iMtlH'in.- I. -til .-.III II. int. ini<ili:il. in lli. "MiIi

limi .il iiilli.'f.i iliiiw iiiiti.nni.' nil

IV
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Il I pill h.ili nil. .. 1'

In I. >llll- .il .1 -' IH - 1'
I \|:i 1 .11:. Ill - w It 1; i n.i

i\ III 111 1 .1 1,1. I\ -liiiw ll'.il liiin:iiiil,t!i.ilu- .ulil
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The Action of Nitric Acid on Naphthalene

I.alll. lit ' ,11 ,1 l'( iKtiiii li,i\. -li.iwii lll.ll |i!illi.ilii I. "

11, Ik |iMii:in.l li\ 111. ;uiii.n nl iniii.- .1. nl -li

ll.llllltll.ll. tu .
,1111 1 111. l.llt. 1 I A. II -l.ll. il lll.ll .111

^i 1 1 .< I 111

: I inni; 1 In

IK. 111.K I.i wiirkiii'.^ Ill M .lUil lull. - till ll'.' .In .ip' -1 \'' '^

I.-iIiIl; - \ MM 19,
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|)iili,irinu till- NiihsiaiiiT '

1 uiidt itook .1 I'Hiu '•»ii<- <'l

iiua-iirt nil III in t!i>- Imi't nf asiiTtainini; tin niii liani-ni nl

l!ii- narlioli liul wiIImmH s>Utrss. as ill all lll\ rxi'il lliu ill-

ulutliir lairitd (nil in lulu- m ni ojnii \ts--tl- lariat i|iian

tili(N (if iiitio I ninpoiiiid-- \\ii» Inrnud. and *•• piinil iiiiis cniiM

lint l)f Icpllllci Ullilil whull n\i(latli>ll took plait allMllill'^ like

i|iiaiititati\i 1\

ill.' jiillduinu tahlr .;i\i- iht- n-ults nl a si rii - nl ililii

ininatiiiiis ul tin pl'tlialir ainl itiixliKi il bv llu arlioii i>l

|() ri- 111' niliii- arid -\> -J^x . 1 i> in six liniits at ino mi

naplillialiiii .
" :iiid /i iiaplil lii>(|niniini s. liitnn iplil h ilir ami

]ilil lialid i-ai linnii' arid-

pAiu I-
\'

N.ililitli.iliiU'

' naplitlnM|iim'>iu-

.)' n 1] l)llio(|iiiiiiiiK- .

I Inniiiiilnli llu .uid

I'litll.ilul r.itl"in;r ;u mI

W I i^lii '.iki'ii

1 1.( 17 1
-•

I >.. i; I J

1 1.1 17 I :

I'.nr 1
(

o.i i.M 4
n.,.H,.,

( '.< ..S( 14

I'lilh.i u- .U 1.1

u<: llK'.i

"7 \

••i>
II)

;

I 1 iS

(1^1

' '4 >

"t I

SUMMARY

Tlif iiutlu'd nf (litiii !iinu tin inursi- nf all or'^Miiii' re

aitinii disiiissi il in this papii is o>iii]iUiiiriitar\ totlir iiutlind

lit isiilatioii III' inUTiiiidiatr i.'iiiii])ininds lurrlofnn- i\rliisi\i h

I iiiplii\i(l. It is slinwii that iindir I'avorahU- litvtinistaiKTs

-iniplf niiasiiiriiuiits iiia\ iiuickK Irad tn diliiiiti' cmu-hisions.

Ill till- rasi' (if llu- (ixidatioii ui /:i iiaplitli()(|iiin(iin td

plithalu- aiid. phi haldiiic arid is an iiitrrnuili.itc imidiu-t,

wlnlr " caili(ix\ i-innainif. " raiixiw -pluiivl^ix (.'irii-, ])lithal\l

airtir. hiiiiuiphthalir. and ])htlialiil lailioiiio a(.'ids arc not.

lldiiKiphthalir aiid is nut an iiitoriUfdiatf jjidduit ni

till' iixidation nf aii\ of llu ntliri ai-ids nanii-d. nf " naphlhu

nninnin . nr nf " naphtlinl.

1



{^xiii.ilh II .! A-\.if>liiii,«jiiii!'ii, /, I'liilhi's. .i,i,i i;i

A'uiIkiw I nil.,mm .iiul plit li,il\ 1 .n t t u irul- lu iini in

ItltludMt* lUiidlut-. ill tin ci\l<l.ll lull el " ll,l|i!llllnc|Ullli'I|.

Ilk -~i' <i>iulll^lnll> lliili! ollh lul illliilllli .11 III ,1^ iiMill/lll^

,i.;t lit , I'li.iiuiii'^ llu iisidi/iii.; .i.;i lit iii,i\ < !i,in:;< tin uli.il<

I ( piiiM' (if tin n .ut mil.

M\ tll.illk-- ;in dm til I'IdI I..1-I1 MlUil. .it uIium -lu

•4i>-tliill thl^ M >r:urll \\;i-. Ulldi I t.iki II

/', , ,11^/', I , I'll '•
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