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n. aaJaor w1w• to--,nu hi• appruiati• tor ·tm adn• ... 

eaoovar•n pwa hill .. t1w 'ftriows •aben or tbe . t'acalt7 ot the 

D.-par\lllBd .r Cl»lli~ ot tile Otle·hoea jp'lcal~unl mt •o11an1ea1 

.CoU.p • . Ia J)U'Uou1ar, ~ 111•• to~ Dr. ft.1• ..,_. t«r 111• 

•lJIP•~- and ~~ ~1'1o11111 ,~t ~• .dJ.alJG'k.Uoa d1ll'1q it.• 
.,, .. ') ~ ~ .? < .... t;., ·_' . .ir ~~ _. ~ ' ' 

prepar&U•• To Dr;··,. w. lapr Gt' tille ~-· ot ~•• be p:n• 

ruoreie thent• tor hi• ua1a\uoe a4 tor the w ot ult.rueaio equip-

Iba autilor alJto ••• "4> apreaa hie appaoia\iea to Dr• IIIJMlld 

Mwarda ad ftl'lou --~ ••r• ot the natl ot Iba hpanllllll: fJI· 
. . 

Cltninrr of ti. U111'"""7 ~ -,lrba.U to. a4Yi8' ~ . ror tlle UI. -I# 

eqll1,.._ aQd taoWU•• tor neiwotlnc cer\ala put.• or ~ . apu1 .. 

....i.-ti. 

TM· author 1• exttwq graietul to an ... n,. l'e:m ldll:laan tor ha . ' 



iT 

!Mre 1• a detialt.. DM4 tor more 1atonat1a con•ndJlc tJ» pro-

4uu .ot ~1• tnibRi\uU•• ot aroutie »-i-1. !hi• ..a bu beea 

· hpbaa1Nd. Iv 'ftl'lOWI aathor• ·1a meat p11bUN\1ou. B.,- allc1 W..ra 

(US) baw ~ 

Aa tar. as • are awant ta. quaUWi• •ntuU• ot U. to\al proclllft 
hca -* a ~· ...Uoa ta tlMt liq1114 ,_.. lau 8" pt _.. 
dinpW. 

1.oebl, 8w1a ud •1 .. '{u,) vote 1a 1949 

lowwr. ~ .llai .. _,.l'itllll'kl ~Y.lduoe ·u . aftila~ n1&'1'dfllg .._ 
.sf.1\lJlloa • bw.~eaJ.s. ~ ~. t:be •onl8'1$~ ~\io .. -auleu, par
t1nlar]1' q-U\&Uw ·data, ·111.th \hit a:eeption ·et._. neea~ wrt la . . 
wld.oh l\ ... tOIIIMI \JI&\ nbstlbU.fa "1' U71 ndlal.8 ,_.. plaoe at all 
three ped.Uoaa_with napee\ lo CO2'', Cl ml .... 

IIOl'e n•nU¥ .atill ~- tollow1Jt& · cBlll9.t has been -1e .- lieJ', .-.....t.al 
·&ad Bold:J,eoa {122) 

n. abaeaoe ~ uourate quutltatiw date w!.111 rep!'d t-o 'both. od••U• 
a4 ·-.0 aollTA.loa or ct.utlw.tiaa ot tbl·JIIIOleu.V ~ i;n..-.. Gt .._ 
dlt~t atou or povp•.·hu. l:lltbarto ._. I.IV' OOllpl'Whea:ai'9-. ~0NUoal 
ila\erpr.t.&U• ot ~ n1wtt,n1oa· ot tree ndioala ud. a"-8 Mpq 
apeovlatiw~ 

It 1• t.be purpo ... ot W.. d.inilrt&Uoa to add to the qunU•Uw 

· bewJ.dp o~. the .n.Uo ot 1....ne ~'tliled oOllpOWla 

o-..d.Ded troa ndloal RN\!tliti.• o:t IIOllOftbat..1~· &ro11&U. 11:aold • 

.After w pnl1•1~r., ime.U.Cdioa o~.zuoti•• of~~• ft't'ie_. 

.. BeobMJJ au BotfJlp (6) wt ot &071. pfl'.Olddea• 1t _. cleoicW.. to eca

tue \he· ezperiaeatal portion ot thi• clt•--:rtaUoa to • a\wl;r ot nbnitu

tioali -"~"inc f'J'OII *e the~ dectap0sitioa ot bea•ne•ulrQIV'l aside 

1a ~tic a.tm.u u repo:ned lV Ov\iu an4 hi• oo-worbra (49). 
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+ . ·... ' ' • • ... • 

~ .. . . 

•~•'• will be ugald.JN •OOl"tinc -to ~ .-rat,1Dg nanlcu. 
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ladieala troa \he ~de ot 

'11.phati• Diuo 1-,oad• 

, Wpha'U• dido OOllpOIID,4• _. ao't lrao1lll w o-- ~.U• 1n 

U'Oll&tio .amci.1. Sohaberc (189) ..._Fied. no a"-k ot 41phn;J1-tql• 

... (troa dlpMeTld.law\bane)·· • lloil1ng benlle•J wi alibollp •U,.,.1 

d1esc.•\de auea ndloal ...Utauoll in allpha\b ~bona {:!..72}, 

-1, .aa. i.lUlteu w a loulalAt boD4 1n ••• (62) ., · 

.. it.bu. plld.;r1 aor' i.a-,1 ul• ,.._.. ~ llaa.-1' laitlate 

J>Olper1-.uon et' tllll7~ (ll4) alMl p&.vl utdia aoooH:tncq •• 

nCA oaua AUOl.Nr SCl1*UtliUCll t4 ..... (1') • lewr\beie-N the theY... 

all. iid:enoU• ot ~· ao14 and p-:qlue (19) ad the ~ - ' ' ' ' 

.. 

with ~ aoeat. ~t (18l.) that PfJ"OJir-1.• ot )0'4J.uolo ao14 ,S..U. 
I 

1ld.ao .ndtnl•• iboir' lb\ .nbd£~ ot ~ Jdad. ue no~ &pe.84.~. 

7a 1-# •17 ta~ ,... • . ot Jt-uideld.P9Wl.;' ~(2-u1~1)~ · .~ · 
~ ~ ~ "" ... .. ... 

phe•• .s :,..(2-•at....,.1)-ptr,t.dine, idnmaleellld ortbo-mllftl.Um 
(1'1lw .i...m.) ,dciea oooa ~ wll (19)• 194). 

~ , •. ~ ., > C>:::P + N~ 
NJ tf 

fl 

Jlnewi", \hi.a q-oliaMoa fall• with J,.naphtb-,1 .ut.1 2,.~l.et.!Jrl 

u1c1e, eom nltz,;uidoblpMJV'l•, and :&-(_2,.u1~l)pJri.d1ne. It: la 

tom noled tut BorllOnl IUlCl Bahn (as) obta~Md ml.a (•xo1uiwq 



'• 

.RID) abati tatlou ill al'Cllatlo oOllpOmCla wi~ pbeDJ'l u1de ad ewa 

w,ote a t:Ne-ndieal •cbald• tor the prooe•; bat siue t_,. qect. ala-
, -·. ••·~-la~·..,.._ tbaa ti. .utCS.1. • po.lar •clwd .. la 

... probable • . 

tilt;rl ~ .~ petrole• •tm•, bu\ ha 414 8' :S.aW,sUg.- lde~

with arou'\1.o · cHlpOIIIIU., 

llll lPU'Wlll tt14e!~llon ·uleutw W~tt• u ...uahl- .r. 
Ule a~l uiclea. c.t,1u··..a ilia oo-worlatra (49) tO'lll4 ilia\· 'lihlA 

aroMUc ftUGaTl US-a WN· 1-a\acl 1a ftrlGU ~to, liqlllcla \he 

••81liail zuettoil wu _... a v,i.i hrtiu ~llllldn. oa the _..,_ 

\ftrl * •• OOIIJl ~ ••• 1lbioh thq lRiat.ed tl'Oill - ffeotiOD ldxnft* . . 

-.tMr oenat.iail ot 111 ... eTola\toa, whioh •&U a\ ap~te)f-

~, ... _. t11at ..i.ut.ni.• or \be UG111.\t• 11qutd ha4 oonnea ta 

••li" ••17 .... TM iaola\le pn41111• eObidiicl p~ .r ~ 
•tio nltoliaal••• flae ~ioaa ._ be: eaae61'wd •• J'ollftst 

.Ad02'3. ~ .ulOtlh· + •2 

.. #J. -. ~··-·~~· 
kdJO#t ~ JWiB ----. --~ • ~· • 

-- ne ,.. o1 -u. ~ arri nasn1. 1. not o1aar,_ althovch hi!'• (,,> 
laa4 pnTioaq nporied ."the .t011111Uoa or· a lln-W. clllpOUD4 wbea al

u.. _. ued •• the U'Olllltio n.lNsbat.. 8- w.a m .ahl• to taJ.q aal'

.-.r:1. .. tbe .,,..,..., laowwr. 

lbn •\o1-•sult-,.l ..tde wu taUllpNld. \laere -.. la a&U.t.ian 

'° \ha rnoUou ._ .aboft .... f0ftl&t1• ot the b.eaqlide• ndf.eal_, 

"6JlsCB•~ tJlftup •1'mne*1oa .fd Jwdl'asoio. acid. aad aulhr tiad.dll. &Yi-



deaoe tor tlu• nut1on w.a totmd ill the fa\ \hat .lhlltur dlmdde could. 

• -~• ud ~\ 4~4'-cllu1n°'ripllen;r1-t.hane,... tflD4 •• dee.,. 

poaitJ.Qll occurred la anp~ne. and a1ao ,._. 4t41•(tiatlv).M1BO--)tJ1.... 

-pm97lilethue ~ dimtbflenUiaw~ Thi•~• ~!o~ll' ..-wrtbT ainn 

other -~tnpt· ~ -- ~\lo llllba\i\l&Uoa D¥ •'1w'1-- or nblrUtutecl 

..t.Jvl.e• ndi°*a baw tallN, u p.rn:l....:q aoW.. • panicBlu-' 

~ ... ., alao i• ._ na'l.elllld. \hat ~-N01llftd CJIIU1' on the 

uoleu ad 1a tm art:bt_ Ul!1 '1w Jt111 poa!Ueu ·-.1md.wl1'w The ..... 

Md -· ..... , ao ~~ Rllll\1 ..... look pl.Me,, lRl.t lt _. 

t0\1114 that 111'11 ~ ...... u ~., _.. ...S. Jvctroae• .. 
aYallablec, ~re wu 110111t sultenanlJldlt toaatiea _bJ' •l1a,to.Uoa ot 

. 

~ct ao14., ~ tonaua ii.ct~ ...... ~ ....... r • 

.. , .... nitoavl Asia ....... n1t.,1 uta. -~· with beuene to 

Iona. bu ... aa1.ten,anns~. ti'1l antiine lt tarn a ...n IIIIOl1ll1 ot ben;.. 

••nltoriaa1Uda bJ' e11wtaali• ol ~- acid. ud i\ also J)l'Od11w• 

uo.trio ban.._nltcm,•i4oe•U1•• ·Wolflh JlUillav at.tack. 11r. -c~~·. 
·n. :OOl'ftapcadhg ~llWMielf'OMM11d·4o. &arlva~i,.a aN _ tGl'll8d -.a •th.Jl

a1 J 1M;-~l•lll}t,- ui ·~l~f ftllJM\f;•lJ'• _«M· llNd. U 
• A I .• . . -

u.. U'Ol[lf.t1_o ·~*9•· 1MCJ011pOaii(on. ol ill• ut&t-1b to-1"'• ~ 
...iw .S. tile taftiGloa ot m••nltOJlallidot.el,...•#~ wtt,a ...... 

• : ~- .. ~ t-. • -

altoaulct.. ._ pp!~ ._. ti. arcfllllaila ll~dd a-,~-_. _. _ 
·----. -

td.Jlff. llhS.oh iraa ~ 1o bit _ Rlt'~ct.s.. lo .tate•nt w.a 

_. u t.o orieat&U• 1a Vii•~. butt.. gellitnl ~at. .. 

... in '118 arU•l.e ~- _ _..,..,._JeMnlt'OIV'l bide e&11Nd ....Ut.Uaa 

ot PJ"rldSae 1a ~ -•'pod.Ua bu ta o\bar _... \lMt a~taak appeared '\o 

• 1a the!--~- po11lUon. ru.. na..-t.-ep~ ~ - 1A COlltradi .. 
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(ICOa)2 ---+ a- 4 ..... • Gia ...... ---. .l ... 
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. JCOa• • a•·~ ~ ~" _.,··· ~• ...... ~-· 
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.... S. ill ......... of i11J1 J8hFla (lat) •CICOJI•) 'llattw &1 
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Pfridlait• . 

2-livoMpMIIJ7l · .... . 
J-lf:vo1alplleDTl · · .... 
.3-11~~,·- ad 

4 • OU'llmr.Jlio aolda 

4-,albollll,-1t7l ... 

,_ ... +.1--w ..... -1 
~~~ 

123 

· W 

l2J 

m 
123 

l2J 

12.3 

12.:J 

12:, 



-1!1111. .'1791zN.t N11:IIIPl»\ffl' I!!,. 
IPbe\Ptf ll94Bd• a 

Mnn111107,I ---- a,1,.._ 12.J 

lJri.~ •lpbe.ftllba•1- a3 

1-1~ -. .... ... ,123 

-~ · »-(~l:)~ 123 

,W~l ..... ~ ...... ~ 1.23 

1Jftc11- •(~l.},irid.tn.e .. w. .fO'l!afl · ·, ' ., 

?" 
!~ ' - - t. ·,. ~ 

(a) ••~ eaelo•d )a~~-• hmleate ',eneata&*•. et a171&W 

pocluo\ ntber t.ht.D ol ~tioal Ji.elda. 

<•> BnllOJ'l ~uoe ilml-4 1a fOl'lldi• or 1111• pnc1an. 
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l) 

--- tbll ~ ..... t•_ -., or •# fdlie4 to- 1., .. 11, •l"rin ~ JIJ)Gll'lamou: 

~• llruk&& --., .'1111 lleilitl .. at ..._. t~,..-.-· 1-··r-1Hai-. Aooorcl-
. ... •.. • "··. l· \ -~ • • • • • . ' • 

• _,_ --:'!. ·1· .... , ......... ~ ,..;"" ... it 1hl' .... __._, b ...... •---"- .... __... 
-.,..« ~ ......... -·- -~.... . ' . ~ -~-- --- -..... • .-. 

. ... ~ ' 

--~ ~J..,. ..id~.-- -~ - - ilO .. -~ . 

U · .,.-1. ftdiuia .._l.-7•,. .__. • --•• ...--nabflSwt• .U,1 wl 

~~· . ._. ·;_. ·~}. ~~:-- . . . . . . 
i., - l,..: • ' • ... .;! ~ 

. . , . . .• ~ . ·. . . ," . . ~ ~ . 
. ~-· - ~ ......... - ...... }iblitola, ~ Ir pdll~- : ·- ... .. . . 

..• _. _ ~',-·~ltpdao:H••·al·~~-1f~•~- a.~~. -
I_ '. :_- -~·:;,~ • ~ '' V ,,..'(. _ ~. ·• • - ; ./. • ~ ,,. ,; ~ i . "k: ~ r:. ~- i, • 

. ~ -~--+.Ud ,...... . .....,_l• l•-po~. '\Ilia W-~~-. . . . . . . 

---.. ~ --~ --·- -~1o~1.na.1 •. 
~ .• • ' - """ i 

thilwit lltavl ftd1-l• ...... ~- 4t --.l. Jr-'°1-ault...t. . . . . ---- . . . . . 

NIUI.JW. ·-.1, ... ta·-. ~ :pold.~-. .. -1-.'lo -~ ~ al\lte ... 

.. ,m1. ,, 

~~l r.ikal• ~ c1o ·._. IM•irk.,..Ua:--1 ·('1, •• 

a;).~• ~ .. or·,-.., --•~-~~,wt>·irm-
-: - ~l~~·.:n~• --.--~~--. ... ~-~.r~~ ~ 
-~,~~l1'wco-1t.i~-"'*--<• -~ '-: ~ -~-. --~1-. L ........... • . ~ • : ... ' • ..... u~-·--~~l • 

.. _ . ,. .. - - • • i,, • - • 

(~J .. : -~-• . !*-11)· ~ -~i:. .• . .;.~llp :~~'--~ ·~-- .. , . ".. . . ~ .. . . .. . :.. ·-; . 

-~~,-~---~~: ...... ~--;~ ..,, .• ~.---~-..... ~ 
• ( ........ : . . .. -r;,r. - • • ' . -._ • • 

.. t•qelf.,•U.•, · -~ -.. ~-~~ -~~l .. ~p~1 .. ~~-- - ,. · 
• • ·,;"' • t ' . • • •,' • • ·:!': ~ ·: • L ~ L 

..,.....,1"irll!MD7~ (ml ·..,_.. a • :....tt-.~ .'J .a ••svi 
•:. ; • • ,,.,. :.. • • • O LO s .. • ·. ' ·. ~r ~ · __ .; wt~~i ~ --. ~.-r. • ·••~lonaU•.ot 

·. L . - -t . •, . • .- ' . • • 

t.rl~~~:l ..,U;nc. *'..a-(~~-l~~·---· (121) . 

appeare to lie & .•• :;. ~~~ ~-·· flt .. ~ -,od\hlla.. . ' . . 
.£::··· ,1 •• .,·r_-- ,., . ~ , :· 

·-~ 

' ' 

• . •·s· 

• •• -1... I<' . 

.. -~.~· 
. . 

• 'Ir..,.: • 
,,.., . 



lad!Ml• tl'OII \lie f7roll'.S.. ~ 

Bno..S.•• 
. ,• 

34 

Ja. all ~ ,...,1 ndt..i. ~ --1-4 la tllit ........,.. 

U• ~Uon ot &U1!91" -1:t.a ot U'OIIIIUi" ~lie aafb ( • ., 116) 

Id - .... u. ..-...s.-.u.. hu -- ....... radloah - ........ 

... ,. frea. u.. '7z'olpl• of 

~ ....... 1 ... 0, ...... 

4--1e h•l1aaa,. ~ w 0. ptolllPa ~ an.loplMl, ,allolt14 

aot •1117 Utll1 ~- ftUlt lW· ~ ...UWU- ta -ewa a•~ 
ehata-r.r. UI *'1• ...i.u._ !hq alp\ ~ -nlnl,., 

- + CJ.• --. ae1 • •• (J) 

- \heJ' ..... piak. 'llp .......... VWllll' ti. n«Unl ...., '° .. 
l'IJtct 

.... + m.• ___. ••• ml (n) 

ti. Mid ... ,.. ot ~ ot...,. J ... ta. ld.p .......... llal.e

.... j •• ._ • -eii..a .aaa ld• ...... _.;(llAj J.9l~ _: w .• , 2l6. n?. au-) .• 
! "',;.·," . • Ill • • • ~ : I • ,_. ( '"", • -

It la -~ \o ·-, •llen-Uat _.~----allow ¥io- at• 1--

•r nM.a appanchf• • ~aUeal (tw ,.._.,.l~ ...... 481 
,. ~ ' . . 

tdlt, 4nll&, 2dm) • \M ~- D ~J all4 _. an 

....t or ~t.wr trca.-..,. •• ._... ... 1a ~ .i,- • 

ti.~· or nMoal .,~ 

Iba aol9- ...-.pl• t'4Mld et. t,ne II .-..UOU la tJ» paadl• Ill: a 

lltti. .pbalQ'l.nldldaiill tna. w,.;~ ad ...... (l;JS). 



1' -. been demonainte4 that m the od.da\ioa or U"Gll&tio o-... 

po1lllda br Jrt4ropn ~ la the_ pn ... oe et 1'et"NU lou botil tr. 
qeoql end frM Q'tl ndl-.h: _.. iJmllfl4.. ·!Jnul ._. Gd latrera · 

. ('166) ~ thl ..--1GU u tollowat . 
++ . . ..... -.... + HOOll-+h + •• + .. ... -- __ ....... _,. Fe + WVIJi --> ..... ,,. -

fhe7 t--4 IIO •~ ot .a't\Mk -Oil awr llr U,'J'l. l"adioda. mt . ..,_ 

ndi-oua if4 4111n'l• ia_ pot, and 61: ..... _wltll ftiM: .~1 ~ -

.i.. ,.. tol--·*• 1IU ~ ldlU_.,.l (.W.-ehab -~> ......... 
~ . ,,. 

~ (al.- addt-cmaia. ex1:aauca). u.d .-aoi. bJ' r1Q& ..,_.l\1Rtoa 
, ' 

or J.vdftql nti.oala. ... .~ll.01 w lalalecl -u a an1, of 

tm oxlclaU• ot ~ - 11114 ~ ..... _.. wa .ai. J*'O-
~ ,. . -. . ~ .... "" ,. ... .., -~- ......... 

~.· --1'bQ9 '• • ~~ :--or• ~- or cbt\N'bt;ha-,a • ..,. 
•n. ~ • .. ........ - - ,6' • 

-
'.•ftl". OJd.daUoa ot ohlorobellllltna prodwtecl ._. ebloNpbilao.i and~ 

...... . .. -·· .. -.,.: . . . ', 

.... oO!lp<Mlda • . bid ...... ~-- ....... ot tMc OGl'nwpoMfne ldpbl.,i. 
' . 

w ~--. lensoie -14. ia• ·Nll!JI AUqlle ao.ld Gd eal1qla14e w 

· prod.ute4 hGII bensudcle. !he 180llnio ~•-1•• •n aot to.a. 
O:dd&UGD rd • ...-.u1tcm10 Mid caw a ~ wllioh ,teW tri....,_ 

pJlbol upoa '1'N.tMIII with bradae water. ,,.._ phenol a 10CMI 71•14 of 
' 

oat.ohol-. ~-- alOltg with .... qu1a .. wt 4Jlv4Nl9'1:d.plle».7l• • 

........ (4) aicliwt beuena ill J>ft•aoe or ~ttou 1cm u4 :ts,eo-. 
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acic4. phenol. and b1pbezv4 . !he lut, ·bo coJlpO'Ql'lda •re pNIJUll&bq 

tOl"llld 'bJ deoarl>Gqlat1•• They •lltima.led tha~, the ttPa. to .Ui,& .-.uo 

.. li.2.1 • . ~r n,ort (1'o) 'br the -.... ·#019 ot law.u«aon • 

\be ~1!11 ~ ot 114-.ou l,aaao:1.e aoict 80ldtou flhow tba t-... 

"1• J -all ~ -~llu110lo acicla bl ,i.. !'&Ho ·-4 r• .- ~ 
... 11'-JtitlO. • .... n.Uo t• ~ (191) ,. at ..... 110ta m 

•uWal ~ .a ltOtt ·s. ui4t Md W• .. port tho• Wiat f-.rt"OU 

iaa ., .1,;Jdnpa ,.~ .U.U• et niwobea-.. aleo ,.._. the ,4,.po,, 

nu. as.. .u ~ ~ .,.. roea a apprnt.atei,, ~ ..,,.... 

J'w ·a .-. a.t.an.4 npcri o011erh, 'both 0- peNdAIJ • l•i:'rGU· ~-~ 

~-,·-.-•t-ot ~ tb18 ~ l• nf•i"'l!ed to the .... (1M) • .t 

•Sw:1181',.-port. (1.44} oe .._.bln.1lnl- a:ta.u.-· .._. INI. coanlW ta . ~ 

~ -t4 o01141;\tou dll. ,..n1.... 1hi• '*"1• flt the 4luerktioa .. 

••. ·Jaii .-.i'ldM . .tlb • ....... fttca "*la Dll w .. (19') w tllJ 
-•U.- llaat ~ auoll · wide'3" 41.tt.-t l"MCtiou d -the •talrtio· cleoc:e,. 

pom.U. .;4 ~ perm.de; · ·'\hi: uU• ot- :ton.tau& radi&Uona • 

••r• lhl p~·•ooapoaitif#l.ot n1ier hr -~ ..W-iou 

~'f'DI-.tn,:i..,.i.c,vott tr.ttt.r pn-. ... ,, dd· appareti, also ·... , 

well;.deftn!ed case•· ~ot •lacboqttc oxlnU-au, · •u4.o• point• to a .. ._ 

latli-1• Ina I»~ 
.... ·~-· '' et ........ ~V,L- ' .-.;;a; . 

' 

a.n 1ou an· dla.oh:ai"gff a\ .- elecsuoa. ti. toraaU-OD ~ n.e ndl-
. . ·. 

'. •tea. Ia ..,. ~. tJMt flnel . ~ u4 '- .._.. ~ ta. ....... 



ao\ion oan eq be explained u reeultinl troa at\ack ot tbt• ndiul• 

upcMI. \hiJ IIOl-..at. or otJ»r aaterial.a present. .la • --,i. or t.hia tne 

of naoU. om ea cii. ~ eleet:roqai• ·'4 lleuoio aoid la P7J'id1Jle 

(?&). taa prodao-w 1ao1&w illol*1M ld..PMD1'1- 4-JMRJ'~. &,.p11en-

7Jari.~, ..i 4'-P*'Tlmnsok u14. !M . .... pnaou ... ~ 
H ' ' 

DB ~.,.l P,~ ad GNllOf.O ae14 ill equal •:1cll\a •n pl-4. ill 

ti. •U ooala1a1Dc * pr:ri.U... ft••r ...a ... ......_.. (78) oh8erftcl 

"1lat ei.ovoi,..i. ot eoctt• ....... a .. u. Mid u \i. , .... . ~ 

bltd:~•· .P• ...ii pelda ot :~vo.a-.-i.ae. 

Wiaal• taa .eba!n Prop.cat.la 

1n 'ftrQ-1 Po]Jllfr1u.U01i 

Prl• (177• 118.) ill at~ the· aoUoa o~ •liao.itro U'OJl&'lie o..,. 

poad• •• ·iahiM.ton ot dJ-ft• ,olpenaa'li-. l\1P~ that ihe poq

•'18• ndicw attaot &d:ln1!Nta•• b. the· aa position · ua 2-ni~ 

tbiophen- 1D. the 5 poa1'1on. Bowe'fff,. no pl"OOf .of ·noli oriulaUan wu 

&S•n... . ,, 
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8"ll&tio ..w.u .. "' \ha *°"14 ... 8pa...W "' ti. • .,.u. ..... ~ ...... 
laaldu \he ..-Ill• pwa tlda dew• w..ra (.207), • _,. ... tt• 

.... ~ __,_. i.o.•, ........ ·- (1'9, 160). 

--~ ............... t ........ . ~ ..... . 

~ ot a a.iwa - -.,1 ,...u.~..,...i.j *•-.. -~ · 
at.A wu ,.._._. If' WJ.11.a aa4 •aaaa (,a) wl IIOl'e • Jau apli-

ot-U,, AatN "' ftban (24, ''• 1171 W, 224)., ·.~ 11111. am 
a..14 (U,) -- ..... llfft.CilU .,,...__ ... , .. tM ,-U.tdpd:1• ot 

·a. NIU.oal• Sa ..,.._ .... oi ~•, .....,, (a} ··ti. r.n,. 

_. of Ule ~ ..U.•l to ~id.. (I,) U. t.U.. ot ti. -,1 

Md __.. .ftd1Ml8· "- ••bl• w. d-w ~-...... w1 (oc) -..u
-- or _,.,.,,.. .•• • -. _,..... t:raa t.bl ~ oe .aJIIOMUe .ivo 
......... dtll tJlit atoll1e . .,..... cllap1-cl (224). .. .... aawl loft14 

(1.11} ,_,..... ~~ -~•-::1-,, 1 .. lfJ • ~ - .... 

..US ,a .t •• I oowpln t.tan .dte...,..e• ~ • o.,laW ._... ...,. 
" 

.,.,.,. 111_.... •. a4 ~· MYJ ~ ..,_ _,_,. "4loel• U .... ia

-1.wd lau9 .. ·lolw are ta. u ~ ~-. tld.9 •• ia 

.NlliNcl 'lfr·Jlul..- ....... (lJt} •• ·w. 06111Rz .... t~ ot ... 

·IIO\la4 ..... ~ ....... a. t.o .,.it. . fwl"Urff (thoup ~ do ..... 

p ldene1'aoulo ·Qollberc ....U.) W h tar dd hp:anU (66) ·.i.o to 

~ -'- ta•• o.r ndl..i. 1nw1wc1, *'* tbe7 ..-4 1IOU1d 'be ~ 

wl'.teatoalJT ~. lor -,.1au-. n\l ..,..1 ~•-, theJ' ..,. 

p . .W that. a nM.nl,-iaduoed ehaia cleOOllpNltlea (ffl) la l'IJ,parudlalat 

"· 



JPJICOO• :~ .. ~ •• :+ _,,.._ 

.,,,, ".t' . (PICOO)i ~ .a-. • ·'°3 ,.., PhCOO• 

- - Jla. Adf1Wt1M ii 1141111 IIIPIH$iP191 .• kAJ&11141' 

1M ·--- et ....... 11111Nst1t.dl• ill all tbe wn o1'84 pn-
. .. 

-douq ls obt$0~: 1-, \m, ~ -·ot ~ or.leatat.ioa 1'NII ~ 
.. . 

aatue d tbl .-..i.le4 ctuMUw geup .in_, pw11n"'• ttr.t poiaW 

n\ laiT ~ .&4_:..,. (lGO)., lla8 .- to lie •ou14n'N ~r1:.U.e ot 

~\~oa 9 ft4l-1f:t.·.· CVU:u (49) 1*l ..... n-.rbd -. .,.~, 
. . ,. . 

fttl'!" -et r.. ridlMJ• fNll wlt~l ntAla 1w' .__ f)Ml'1au, ll8Wr 

ta. .. ._. aldil-ualll poalUoaa, lid-1- wu wnl• \o 1aolate: -~ 

,. p~ ot r!lac• •anlt& •1-vopW.lc ~in&) IJ\tllnJ

\uut•. :twtber 1IN'k IOOll .,_., .._ .... 1hat ~...UwUoa 1'r 

Ndin.111 a.• ooow,, ..._ ta ~ ..,._ (108, UO). 

~ \ba f"lrd d -tellp\ a\ a \beon",-1 MOOllllihic t,- _. 

•"'-' 1._.r ·mt.a 1a ndlod •"*"itat.f• _. .-.a It, -..Jud 1a 1942 

(2U). .. ~k to ..... , ,. '111, fada "' ~arld.tal ..i,.. 

oula.Uca• wt 414 " r• SXSht- :1111-p19c1eldnen·•· lid, -ooal.4 an 41.U.. . 
Fl• tlaa. -.~i.u ~rew· .~~-Uoa of l'll4l•l• a 

~ . . ... ~ :· ' . . . . - . ·.. . ( 

JU. ....... u ·-· 'to t1ae'· -~u- ·ldli- or.- ~ ~14.~ 

\eJllll4J.aa• (»4) J d'; .. t P.• "'):"ml ia. lol_.. u d.• to a ahO.r 

.. w1~,,._.;. ~J.U-.· ~ .. lwlt~. ~ 11aw ... 

ori~isad '11>1' \bllr •clN' ot l!SI ~- (166) ad ntt.•-« or 

1111\&W lo- -lutltlr::t,', lroelml\, t..-,, Cllalw\,, and D..i.l (l.M.) wt 

. .__. (19"1). tt- altenaUff •x;lcan•\ioll. (180) \la&\ ndleal.• are 
.. 

~rio - ~ophilio \ct1llll'4 llluolle ..... ~or u1111pi., u4 .i... 

tnp)ISJlo --- w ... - -appeo11 \o lie a a\ All .....,U.. SMl 

(190, 191) ~ '41 ap]•ln d..Uea ~ all OOlllJ11C&te4 .,..... of 
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clout. DOllda.,. , bit\ be clN• ·ao\ npbaal• n4l.ul .~tiou. , 

aw. -U.n 1• .. ao ~ \o ~ ~or ·tm raUo ot :91311t • ·l:ID 

1IIOIIIIU ill • .,. the lq-ahdle4 ehctnpbUto nD1Bil-'•c1 it 1•-. 

~ \ha\ . .,.. Jlaa 1-ll dilwlopecl 1a the. IIQllh ....-r.et~lAl ot · 

nd,s:_...i ~\11\taa • .. ._!", .. 1o111w1 (4'~ :- "> ~w. ~ ~ 
ot· lioal. ~-.dU.• 111 ... 8111)8U_.. -..... ...... a p-. 

, . - ~ 

. 4mlu.,.. ot .·91Ntt ...U.w.Uoa. ot till q.U~w a.aaltt o.11.N la 

la\ 1. ·U. Ml'°-d.V • ..., _ _._.~. ~ "4 "'-. . . . ~ 

Sita ...... u .... a ·fu1e lt (fl'J, ai. 12.,. .• ,. 10,. 122. U,) aa4 ,la 

,~ UI (42. u. 166).. S.. .1(111 P":ltfl!l•r••• 1• aleo ,. .... , ._. 

••"'• ta 1.i,.i. U (a, 161) aad ta the ...UaQ • tnwliaU• aa4 ~ · 

~ tluater (159. 160,. 1,S, 196} • 

,., 

... ~ 



UIIRUI) GDOIIIA!ml fJ1I .&JIIIMln:. ~ 

DIOl8B TIii SI 01 UZOU. IDOUII JD . 

. : CdlOI ~JILOlh 

I\ Jaaa 1iNa 1084 '111a\ hN-~ 9111111\i~oa-ot eh1orJ• tor 

.· ~ ·or -~ aUpllaUe ~ ..w. ~ ~ _.. pqw 
,.._: •., '·f • ..;., a; .. ~ ·A .I ~ 

o:dclea an deOG19.P081Cl ill~ pH._ of a~ ad..._ .._ 

dft4 -~ ~. Ju .... i. .... aDll .....,.lbc (212) 
.,..~ 1 ·, .~ · ~:- 1. :: · ·,;$-; \ .- . .... J ,-.. ; ~~tj,\ · .. ,- .. _ ; ... ... .. · - . _ . . · . · · d 

........_ '"-'-1 -~ _ a _,-..1.,__ .... ,.__ ...... ,& '-•-•4 -~-. 
. ·. ~ -, ~ - :fc . ~--·- -.-- . . • 

'Deldnwe 

w Oilll •....S 111'11 ~ •lb:U to ..... Nascd.e •N• dli.H wt• 
. ~ 

prot,ua1• ...-. •• ad di.nm.ct U a fnoUOlldlac ooi-. 1'hlJ' 

fOIIIMI ill Mah _. .. ._ ~U•· ot '11a ~ ~ OOOl'll'NI. 

la ........ ,. p&1'Uo.lal.aq ..... • 1---'bollt• or a cueoua· ~ 
.... -,l.c,,pd u U. llllllnnt.e. ibe llb:tun ot ~• .. _... 1a • 

... , ... tu.. 
ln T.lew ot tlil ...... ai-telNMI .ta ~l• ot ~1• ..... 

~ 1'r ~ paukfw ~"4 •bow• i, ... ~ '° ~ 'Uiia 
. ..'-

•'1ao4 ·ta••• to ~ttt .....Uo )viuooabau. · ~ 
' ·, 

•• ..,.1 ,.~ ad oubcla -~- Wft ..... ·to ·• ---.u. 
l14lllid .act \he HlltUon.- wu 11Nta4 to a ·--,.n.t;ve -...1111&\ :altow, tht 

~-poJ.a\ _ot ...,.i P:.Nal•. n. R.U-- ldid.me wu 1,liea 
. . -...w w1UI ••atr per ...,._ ...-. p0tau1111l ........... solmiOll ill 

. . 

order to ,._... bmsoh &old ad tJau_ U\noUoa .. . tolloWlcl • ••inc 
. . 



ednSag uterlal wu t.en dried owr, 8041• sdta\e and the low.1"!-boU-
• • !'I • • • -~ '· • 

1111 poru.GU wen nacmd by 'ftCUIII. di.w.J.n1on 1a a aul.Uple-plate 

oolmn. Tm highe~l~o:n,na ff&Sidm 111 each .... w.a then traoUanaW 
' . . ' -

in t.b.a Todd Col.uan. ' . : . . 
1,1 ao .... n.a ~ 4ediN 'p.roduo\ found to i:.. pre.at. •ftli ~ 

V. eoncenvatiou or -"lldaa't• •n ur1e4 ~r, a .oaaict.rallle n.QP. 

~- exper1-nts an •UIIMri.a.d ill ~ '!,:f. 

a I· 

; ' ' • .. .. ~- ,. ~ 



,' .· 

.:,'",,. 

. , . · 41..,., CIUBDArlEII oi iaarme· n;t&z 
• :~ . • ~-. "' • •. I ' ' ;" .. • ; -·' • .. . . ~ . . 

,- . . . ·..., 

.. -;~-o1-..--,,1~---~~~ja . .. ~:.. ' - . . . . 
• •).,,, • tl" ... ~ .......... , ...... -: ... ;~. { .. ':. 

· ·. • · ~-,.M-~-(ci.02 -.J ~ .. ~:~a.·_.. 61.5 •· {o~ -~-> · 
'l.\.· ·--~ ~- . . . . _.... ·-· 

..... . c;, 24,2 ~i - coJ~-.bJUCVt·pe~ ~ e., •-· <o.".' -.> ......... ~ ·. - . · . 

. ~' : 2'a .I• (oa. a i ) -~l ~ -.. ,es •• (2-.,~a.} . 
-~-~~ ~'-~U. . - .· . -

··""1· n ...... .. ~ _-

.• ,... ~-' l _.2' . ...... 

: .-1' ~ • 11·u.1m -· _.,._ . za.. o.,r1,+, 
-... · Jani@ 

. . •, ... ~ 

•. 

•• • • an. ·- · 1' _ ~ -ot ·:::ri, 
' ' ~~ 

' . 'l>Aea .. . .. ~._ ._::-,· 

ftvo- · ·148 l~ .. . ...... i•) _; __ - ·.-
• ~ It,; .,,.. •• ,.. 

. I • • 

{a). ~- ald~ ~ -.t_.~ wl~ 20$ ~ ».t_...~..._ 
t.1cm. : . ...... . ;;._ . - . 

(I,) 14 a. ~ot o. Jc. : X;!Jl>j ,.. ....... ~ U.;.llit&i:nidtC {2U). · 

(o.) ·hn7 .N•ia. h. \Ida -.~ .... -.~ with a•tGIMt wt no 
- --r • # • - ~ • .,, 

. . . . ... . .... ~ :. 

,s.14 ot --~ ~ ,.. .ob\daecl • . --, 

" ' ' 
~ - .... 

... .;- ' 

't Jr.'., 



$tJIB'tifflJOII OF 114lOTie IUCLII tBl8tJIII 

fllDll· -DBCOIINIIJIOI or 11C1ZE11Sm.ro,m, Ullll 

Tbta portiOll ot ~ •:xperl.lltn'kl work wae ~ 11pg11 zeau1t• ob,.._ 
; ; • ' .J), • • 

~ lf' eurtiu 11114 .;.1IIOlbr• (49). ~~_,:,. ad4* 1111a ti.~ 

aa1q .....,._cl-la udoua ....U-e,·:U.q'81dll:w 7Ul4 llixtVN• ot..,.. 
. . . - ~ ._ . . . 

.. 7. 

a.titaW. bu••atllt0wteri,JSdta a1cmg wi\Ja ~ AIIO'allta ot beuem~ 
.. r 

tODMSde. Iba OftraU ~- U7 1- npn~ b t~ 

y,w~, . -.Adi ~,,. ... -~~~~-~ + -~ -
::. .i -

'., 
....... -.AU nae .. ~.-.... c. , • .,.... wt• t•• aeepUou. Ja 

\hoN ..... •• 0~ f .. '!" ....... -~ •n Mt &ft:tlabl•• parit11J&UGD 

wu acooapll•« ·- ,appro~\e JIIIW:. Liquid •-«ed:s •n ncliatlllK · 

ia. a il.Qlttpl.e-p-late ,ooi:a.. ..1·Jd.4cil. fnou. wu ooU.•W -1 th!• . 
., 

tnet1oa wu ~ .,.r ~ -••• aw.tat.· w°" w~ .lolJA n. 

...-. •re l'U%7elalli.•tl. All liquli ~o IIIWlll9 *1.eh llhnM -.:, 

.tp• ot dneri...U-ca an .P'Q'ifie4 qr aoet,l&Uoa_. n-,..talll•U., 

~ Pd ·cb.7Sltl pd.or w 41nUlaU.. 

8~ _.,.an1a10M 111111a .,_..Nlal.lT ~ tt, wu pnpaecl JJl 

t.llJM. dapl. !be ftrn atap _. U.- pNpara\ioD t4 a-atkepknol 1-' hJ'• 
.. 

dNqU.ct dieU11pOal:Uoil ot·_.m....._Mdi&RD.t• ml.tat..· fl» •OGDI 

lltep-.. ·\be- pnpan.t1an 111 ·.-n1nou1aole bJ' all:1'1-tioD ·~ IIOdi• 
., 

a-atvopluodu witll --1 All'._,. ad. \lie \ldl'd awp ooaat.md et 

..._.". or . .-111tna180la lo .-.widcUae ·., •au ot u. an4 ~ 

ohl.orl.e add.. .........10. acd.4, lfh1oh W.S flOt. la dotrt U OUI' ...... 

. ..._. ~ P",PU°'M bJ" ndu~oa et JI-Jll\robenMio- u14 with Un amt. 

)Q'droehloru ae14~ 

. ·, 
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llue•nlt~1 ast.c18, wbloll 11 a elev~ colorle.•••· ••••t. d.-.

li'411114,.: • pn,-.4 Iv \we clUteJNtnt: ~-· Ti. fl.M· •tbocl (49) 

oouitrte4 ot prepariQI ben:-••nlf~• bJ' reactioa ~ 'bma•~ 
1"-,1 ~- IUld aq•ou ~ act ••ntnc *- Jv'CQU{do to tu 

ute ~ ao\iall ot as.wou ao.id.1 the -~ •thocl- ·(49), wh16 prined · 

aon •UtafM-toi,',- -.pri--4 ~ M alooboli« &Q4\\Ucm ot banze__.. 

#111t-,l chlor14- With • aqmou, ~ ~ udl• ~ to wide .ioo-

,· ho1 ·w. tiHa ·tld&Ml .... Jr' \o the polDt of ~,s.tat.ion ot tM •~ 

Jt.:1!41,4 ~ _t.w . .bicll9 ,-,-.'1oa,. ... to 22. I• ot n~ 

.U• atdda aa.i~-.1a ·SO 111. -.t ~ -..i; ,.. adad a 9C)...al. potUeit. 

ot 9$. fll.~ .- tiba ~ w ~ ·tn. aj ~-1'\ bath, Ponp-

11-,. cna, ot_-. .... Mlltoqrl ~-, d1l1lW wtttt ... tte ..i .. fd 

,,_ ~- ._. •lo'C'q addN, 111\h •ehani-1 •Unuc-, lo tbll: -14 

aodi1* ~ litl~. a. .tn.u. iUl'llN 0-.. ait4 '-- .. in ·~ 
~ . . ' 

•unin.a .. 0~ t• ·,o ,at,mt.e. U tbe cio.14 ~ tor ~tber ,0 

~ • . a1: rooa ._..,_.,_.., •' the. end of tbia tiat the· ad color had 

ti.-p~ the ~ -.... ~tNd.- t~ ·· _.11 .. Ji •,-atoq 

fllPMl a.nd ._100 •• dater aa adclad. UJ>Oll ataNHzwi a -cleat· ·ooiorl.e·s.s 

.o4]. •,-ate4 a"\ the bot.tom of the hnu1J 4$ C• at ftOh __. p~ 

.. ~. The -- lqeJ" -· ~ with ... taav•tiw-ailif• 

liter pot'\lou ot •11v'l-.... end the eti.i- ext.J.'Ut 1iU added -to tbe oil 
·. 

-la a ..:U •pa,!la~ t\Umel, 1he ethe!' •o~ wu theJl. WfU!hed tour - . ' 

\illeli '.wi4h ~-n:Utliter poni•• ot ••r aner whiah the ether 

lAfu ~-- aeparaW. od d.Jli«t:owr .Um aul,ta'll!I!. Beaowal ot tba etbsr 

v ~ • .a •• baiih a so- lllader ,... g,:ve ~ •· ot bensenuul-.. ., ' . . ' ' . . 
tC1D7l ado· (84% :baaed Oli MJlll8Jle,aul.ton,yl chloride}. Pure beaaneeul-



••1" 10s•, mt ti. U'Ulle. precluo\ ol,btned ¢or - ftul tboroup _... 

1q et the •tber eol.U- clelo.naled.. 'fioi.a~ UpGll ll*a:tlng. A ...U 

wa~ ot t.be crlllla ~-, w.a auttS.eient t.o oaue a aha\'lierJ.nc. ~1 .. 

tnRK111• at IWMalle ..,. •• 
..-1.ou aanot-..UCllllll 4-d...Ufta ~ • .._ ~ aoe--,11--4 b7 adA-

. . 
.tac NAMJMt:nlCOIV'l .... : \o ~ uau.U• liqldd. ta ntfl.S..11t q_llentit,' 

~ . ~ . ·' ... . ' 

to _. a .i.uon ot S-101 .... trau.-. 1lau aol.1aUm w t.bea i.a.,w 

a\ ~ . 1.a a ft.a#. ~ a nn. OOllklt ... ~ .-iulpped w1• a al,. 
.. . - ,,.. >'·fq., ,,,- • 

. , . 

ol• ehloride d.rJ1.DI t.i.. holutioa ~ Iii~ 11U ae l.onpr ap~at 

attar qproxlaa\e,q 10· bra. bu bMU»g w.a oonUIPIM w:ithom hlterrup

Uon SA ueh ... ~- a '\oW ol 48 houn • 

.&-t -U. ·end. or \h9 48-hwr period the e%8Ua U'Oll&t..io llqld.d ..., re-

.....-4 troa tu. aaeUqa llbture: DT 'ft01UIII 41.u:llaUa follHed hr :..-

41-nlllatJ.oa.. i-"• clla:U.ll&U• --~• oaue4 Hlllt ~aia of 

the .. uuaUo llqll14 iio d.Ut:$.oul\q dlatSUable prodmta,. but. these •re 

•11·••~•\ed - 81lbaequent, utnoU w prooeclun•·• 

2he \any .-114• n•1nlna in the Jeaoi4• tlaak wa ex\newcl with 

ooplou IIIGUDU ~ 5$ 114 ... aodl• Jv:druide IIOl\ltlOJl lll .. r to 41.a,. 

IIOl,- all ...._._-1t'OUll14e allll ___..n.lteeen-1ll4-e. !hi bN!e u

\net, wh1ch .. w17 art ill •ol.ar, .. tnaua with. a ..u. UI018lt ot

••01-"idD& ~. · tilte~4 and all4e aoid ld:th dllut. Jv'droohl.orio 

.~ -.1\h .•ta.r and tile .ther R8 then evaporated 1n order to o1,. 

tdll a. u,nalllae ~ ot beasene•ultan••1de and iaoa,rie bea•ne

a11lt01.1aa1114-e. '1a ftriou nae Qu _.. an ... : nriN4 in fable,. 



.a ~ 

3 OlalAro ...... 

4 Ohlonltla. .... 

s·· ........... 
6 .......... 
7 -~ 
• eiaole 

' a.ao1 
10 nu. .. •• 
11 IIQait:,la 

12 a....ad.~ 

l) ... ..,.1 .. -...... 
14 ....-1. ...... ~ 
.u ....,.1 

e1u.or1d8 

16 ....,.1 
ehlort. 

170 

1'° 

200 

JOO 

JOO 

-ao 
200 

200 

·, 
200 

l6o . 

-
200 

150 

.200 

200 

(C 

.'e'f. 
JO 

15 

l6 

u 
18 

21 

1, 
1, 
lJ 

lO 

lO 

ll 

15 

10 

1S 

1, 

11m!liW. 
lmlll. SL. ... ,., 

,.o 
u.s 
u., 
a~o 

,.o 
a., . 

2..J ., .• . 
JO 

" 
,,<a) 

'°·' 
(&) :hnib.q w bu.sole uid rewa,••nc, did aot glw -~ 

n..:Lt• ill a'&lbNctUllllt pnollClvea. 

49 



tn:am$1. It .,.2,, '9l Jt•Jl'd.1,-~ ~ r,t •••• and 1....-1• 

ulU•• fl'oa. •au -~ -. ~ v •tlmna t• '8 11o-. 
~ '. : • . • . 7) -. • ,- ..... 

ill ~1" J.e , .•• ~ -2Jl ~ add ,er cna ot -.,neut°' 
,• I ' . I 

~ \ 

.-~. IA .,.17 -... .... ,. .u. 1~o eu11d!tutecl. o1lf•• ~ 
~} • !, - > 

~ i ' ~ 

- ~· ....... dl41l}ul•, -~ --- .. ,. •• , ~ ' ,- ·' . . 
I ,' .. \!aa/....UO. naa after u. :IJOJ.uU.oa w Ileen ... cit~ •Jka11ae 

w1~ ..u• ~ .Mhlli•. a..~ ... ..u-a a 
i 

un _. •\il ~ ~- •Jnt ~ M i.p,- pw a podUw 
, 

-~ oooplt,.,. t.n tor u.atao ..s.. n. ...... 4141,llde •• 

~ !a ...- bn'1e• to .-tcl. 4l•OGJora\1Ga -of thw 4111Ullate 

pl'i• '-~- or '1lit ._. fJ'all u. ..-•• tdx't... u a ,....i 

& Ida .. of the ~ ...... "1f-,l -~rln.\J.'941,S ill Jmoa ft'1o 

(t• tJa Wld,41.au) .,. a ataU.alr _,_ ·ld.sl1ll'e t4 tlle tlaw 1-ri• 

...S...• (t• t.ha . ... ...U.--4 gtJt'.••) .. ~ ta •• _., .... 
. . 

~ -..tel al tluW ta "9rJ' 1'111' .la\ lila •aha•~ 

tbz'tolllballt .. --~·tac pl'....... . 
.. ,..... ...... ,I# '"' ...... ... ;~ ·'*'• 1a ~ -~· 

• • ' • ' ; • ~ ·_~.'.r '. • ' " 1 

nti. ~ -.iwn 1lld.u -..-. • - UIMi a -'Ille .-~~ 

4111'9, Jal ot.blft. ~\Mr- aa ..a tor tM ·~1aa ~ ....,.rdecl ott 

.,....,.. u- ..._ dtaW.lauon rr./~ ~~ ldd .. \ •• aet 

t_.le a tilt ..- or ••·~ ea4 aataollell•l• .. u •• ~ •w 
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~aolawd br mno\ica. 
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to· a .... -'\la-~ oeoW .a an i.• ..... ~ with • · Nd!.• 
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ti.a wu dried. ~ anlq'clrou Nii• tmltaw b. a dark oupi.an.. It -.. 

•oeN&l7 to M40IIJ)liah· ti.• $pe rapidq ill ..,. to- aTCWl rapicl clia

ooloX"&t1oa ot tt.. -1aopbnol· aoldtorl. 

1M: aoid ~l.P_Ut NdMnilC '-~-(4 aiaobnJIOl<i 

u ·Su w tl'Md ot· .... ~ ~t.ed.al .S.t.ll ~ .._._ ,-. 

..iat1oa -.. . ._n _.. ~ alb:31• "1 ·116li.~ioa ot aod.1• ~ 

Nhll1• mt nptl'-~\94 •• wu q.a pu* throvp. 1~ for a \wo

HIP' period.. 9- Ills.Ian wa V.. adJuled 'to '* arbltrarilT ol\Nla pl 

d J -U4 \M illOIIUlo af.ao'llle.Uo1o aef.l.• wlda ,...U,, pnoipi.u.W. 

wn .... .,,. 1:f' a,-W:~ llitill etlle. .. oeld.Nd etllff' 

..iauau wn tbm 4:d.e4 Qff ~ 80d1• .U.te .. 

ll!PkAIM11• If. Jrmr 11».,.-.m. ~· ot lltntan• ot 111G118r-

1• ..._, • .._ otl:l-a 1111ft a.. v the .. taoa. ot 'f•up& ad ateara 
. . 

(20.3) .... the...._~~~. JINl.l •• with~ 

.~ ·~ ad l,aaa.. qfll,l'\a •lle .. . ........ .i.u.~ ot •-* ot the 

'1uM iaoaan bTolwd 1n ..,. Gll18 ~at •n .oal"ehl.q pnp&J:M.. 

m t1ane aolutiaa '1111ft ot t,be . .... 90Doat.ra\1• (~1,eq 

0_.0011) •· fte op\J.091 diwd.'7 ~ -.ta IIOlm.iaa WU tlaea. ~ &" . . 

w.w ~Jte\ha l ._ apart s..· \1- ·nap 2'° • to )20 •• 1lae .-...ria.1 
n.J.m• tor tba :optieal. deuiV wn tMn plo\W u a hMU• ot tbe . ' 

•• le~. ,..._ the o~tlla prohinl, atoll ooa'9~ olo•l.J' 

f.o thOH fO'lllltl in the .~tffa~ (8n, 98,, lJ:ll, 1'8• 174):11 tov;r a• 
lenatu •i-. ohoNJl ~or euli •t o£ ~ 1 ... n •V:U U.-\ _a •'11•• 
Uld a a1m ... mat Eor optl-1 cleult.J' ot .._ iawr .._ 1aol1MIN. 

Jcw.:U7. a M.Jdtlm. ro~ G111t .llhovld. totnot',\e wi\ll •S•1• tv t.- other .... 

z.r ..,. ot u. ~ uwn. tu ~oar ui.-. ot qptioalJMUS."7 ,.. 

.. ,...1*1. into ... pain ad dtlda -- pdr - ftl1lt .. SIMrMW 
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fZ'QII ~ otha~"' !ha• dUtenu.oa•.·th_. ob\i.1n.ecl were UNd,, o.- u ab

.aciaaa aad om aa ~. to dewraiDI a po1D"' Oil a &ftpldoal plot.. 
. -

bn t)le Talma for,·~ st,ie-1 ~ - ~ -- a4. U. JalD-:iaoiller• wre thua 

plo\tad a. triaaslAt aoa14 bl obuiud 1v' ._.e\1'.Da tu pob.t• 1'11.h 

~iu. ...... . 
. 

!he cboi• et the waw le»ctba,. ,u. pw:Jrlnc ot ~ op\ieal . 4tnaitiff,. 

ud the order ot the ~au wn dat.1'111-4· on \he bu1a ot tw 

t~. · tt _. -~ ~ -01-1». \be l,e_ri ~ t«· la'MII" aa-our&t• 

cletRlwtaUa ot \118_.loo&UoJt -~ ~ --wt~ ,lbe -tc~le, bat ·1\ wu 

alao dludrabla to obk!ll opUe&l cleuiV dlthreDOe• ot ~ 

llltpitafe~ either poaiuw. or ~ptiw, -~or ace~- -,.ovophotolllttrio 
. . 

•uure•n.t ot r&t.1.N ~ 11u111ltl'# · ih tbe llhtun•. &ewral triala wre 

_.U1117: 1n each 1uta.ue Wore a. 1ui-talwa oubinaUa -.. f'ound. 

Jra a· aut:ure of. the i ,NIIIU'ic oompoU&ld.a, treated in the IU9 11813.Der q 

.-oh pt.ere .iao111tr~ a pcW,1t. aa o)taiaect d'UU,n the· triaQgle and tbe com

poaition or the alxt.ure. -coul4 be elo•l¥ apprCJX1ut•:d from. the · 1ooat1aa 

~ the · poin4.,_ · '!bit G011Po•lU<>1t ~· t2 ally yerltied a euh hs\U.(J& 111' . . . ~ 

,; 

p.rvpari.D& a known adaui-. giTIJII tiw· Ull8 po1a"-locat1oa. 

Jotul &11aq•• wn· Mccwplfebecl 117 tt'liz$.tug tha aolu\1au ot uo--
•·· 

•de aubni.tuted anUinea ill orde.r \o penit dlhtioa to tbe Nae JIIOlar 

CQQQGtra\ion. as the ·atandari aoluUana, treating the aol.utions u pre

dousJ.T dQoribe.d tor the etendard soluti.ou in order to obtain a clo• 

approx1Mt1on ot ·the -~•al*r n.111-o, and ttnalJ1' JDatahiDc e.aah solution 

opirlo:~ 1v' •'Y$Di auadard. aolutions ~ pU1"9 1S011en. !be ti tr. 

tiona wre carried out, 1n &l,uial ace-tic acid ldth perchlcrl:e acid 1n 
-

the aae solwnt Wli.ng m.ethl'l violet as the iAdicator (l6J. 225). 'f•rt-

t1ca_Uon ot th& ucun.cy .of diluUen aa obta.laell 1a each one hr the 
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il1W'8 oudal· ........._,. ot the ..,.., ot gu libera:W Md w17 ua

flil MMtJiellan fit \M pro4llida ~ a llqa14a wl aoltda. 

1GM1• at D411N illRe .ttila DttV'II• 1H '11tniM ~ 

-1•• u - ••r tilt ....,Ucia _.., oouldlW&U. l• ill ;r.- a .l'lld,t. 

Cl&l ~-- ........ J ......... Uaal - ~\al_,, i..da '° \bl 

OODOlN:lta til\d ... .i.-... 1116'tl4 D.'f'.01-4-· b ....... t:ica. 1J1it 

·¥,•~·· pullOla t._ ~ tilt 1111iraU. ot :12 IINll tfllflO~, . ._ 
dx el.Ntrou aNlllld • .ttropa &tica,. n.a an totr.r wld.wl.s eull 

· ...,.i.1• et oaaklm·nc • .•lN---~ o.. enlta11a ·....,..1a ..,.., 

1: .\o. a, ~ 1oe -~ tit.._ •ld.W. .. -,.. ot .._ u. 
-. -. . ' 

palN4 84 MIU .. ~.. • .. -.- ·_. '1lo nMlntit, .ei.om,u 

- ,. onl.tala u4 ....... or.¥.tal -- -- •• . lNfl ........ 

-,... _,. orld.W ._ -- _two, a... wo ·•~ .... • ·IIIPSl.'ld., 

.· ~ tor tat .-.i ...... ot b 1'NOtl• 1• wio tOlllld 1a 1.11. 

.__ ,....uv -ot -. ltJYJI~• parilw• .. . ...- lfr,·iiW.r .. ~ .. . ' ' ... - ~)... . 
oa ~- ..i-1 ..a·.- tM. f._~·.r a1-.. Uaddil 41aria1J II» 

- ~ , ~oapeaiU. .r ......... ,, .. 1 ud.k la._...,........ ~ 
l., :.'-. ,...·· • ' : , ... :-· ·: • 

·· · · *1pn»ua.4 wrt 'If' J>uilrtr (6J) ctw. ~ -.....- t• niat«al :!dff-. ' . 

_....... . -- _ .... ., ...... ot ·• -~--- to .. ..: ............. - 1--"_..- or ..-.·~·· ~ ............. ' ............. ' ......... -~ ... ,... .... ...,__ . 

"'119'1 .... n 1a ....,~ u a ...iu•. -~ t'• 1-- a.u...o.. (-, 
•· .. --··· ~ . 

•;,,.. 

229). Aeoutt-cq, 9-_., .......... w11 __.. ot ---~-,.1 
.... -~ l!llf la ..... ~ ••• ; ••• -· w ... tnabq dia\j)]-4 

ia ......... of' ---1 .... .. u.1dll cU.4 la t.n o&lalpt pol.J'-

•rl•U• ot ~lat~ ill a -.rW ~ wl •••4 a W17' ..U.

. .i. ..,..t ot ~u.t.ia ~ •tlv'l au,late. a. tOIIIII 'Ula\ ta. 

polfM'r.lation o~ a.o17lad.lr:la la • · pn ..... ot ..... l'GUG!IQ'l. &aide 

.... .bbl.biW Iv' 1l* lllldl'1• ot •17 ...U.. want.a or qJdNqnf.PCJllf) or 



R-NIIIIOqtdMM. l',.bU 1*1ld.U.. ia Mill :hnbez- proof ot radi~ 

:1pa4 ~Ulla ~ "- ~l ...... !bu t1ut pn ..... of ..... 

tnl. zed!Clala tGftlld \17 the tMml mooapoai\ioa ~ ...... ..uOIV'1 

u1cll llu 1-en ea\ull.W. 

De q,•.U• .i.. at•• ... cl1aouNN P"~ 1a ... Jd.at.ori.oll1 

~ •t11tt • . ...., .. ,. DY01wc11a tlllll ~u- aN tne 

ndi•fil•. 1'Jd.s ..... ......- .. , -"" - .. bad• ot iatonaUllll 
pn..at,q awnal>l•. ""'11111 (49) ataW ~ hM nll.:la al'lt 1.WNJ,-, 

.-

.... . ...... # - .... , .. 1d..111. -~ Illa\. '1leJ' ..... ,,,. .... 

... ._ ,- "Mila -, pro,nt., u p~ 4l•ou•4• .- • utdl

·U'IMU• ..,1n •tbn~• or po11alJt.l,' Iv • 4Dc1a•I •OMJt1ea u -.. 

pNCl bJ' ». far (66} ..i --··4 ..s.e~ ia \he M.•tor.i.oal ..... of 

tbla cli ....... U.O... M pMi-.q ,.....i. lodcna (130; l.n) wt -1.-. 
-•. , ;·, ' 1 • ·• j • • • .... '• • ' -· • • _ .. 

cun-~ ... ctt.....w .. hN-ftdteill •o>wrf•• ·propoad tor o111aar --: ' -··:- - . . . . . . , ~ ... - '. 

u~ -1 a 1-to. ••• laaa ewa 'blu ~ ~- 4-oir i;oaiu. 
ot .. .l~(ff}._· . ·. ..· . · . . > L 
·-·;......d~ ·f· ~~~~ : .. ~ - • • ,, • , 1 ~ ~ .:. :.. • ~ ~ ~ ' - • • : ' -· .; ~: ~ 

\or,., GJ)J-Moa ot .. J)fthld·-- ot ta ldlo, n1lnl~ ~ 
- • ~; • • .. ' - ~ >• · . 

.. be pwa. fleeel·Mt- (45• 46). naw.a tihat ..-,, 11 .•~ -1~ 
• ' ' • .• . ? ... . • ' *''. . • . . 

~ -led to '1ae OOD0111doa t11a• ~ .U.oau _POlild fl .... \m ....... 
• • ,· !.. • • 

poa:tU.. ~~&Jv ta ta. u•..- ot-trten• •.-.rt.ton wlaleb 
' ;_ ' ., . . . ' ~. ' . . ' 

llig)d j;a~._ .... ~ ltUJd.C ~ 1a dtaM 1'r. paniW 
• --~ ~ :-:, • i' • ·. 

\bit alllt et ~ 1a .._1~ D1I\ ,\bat _.. aot appear to 1law ..a 
-.·.· . . 

. ....... t~. 

lt a -.,oa. 1atarlll4lde daU.. OCJIIJ)lex lawl.uag a i.ai. bGa4 1• . ' . ~ ' 

.. t......_ _ _. ~ ·~·- • ~- nat1at1..i \:leda \hat lbere wal4 



be -.ua1 aomrt• of 

)(. 
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xo:•a,&r 
lt ti. 1*lda had eqql. probabtlS~;r ot rvpturi.Jla or· nN1aina iiltan, 

W:# 1ih01lld lNd to a pft4oe1 DlliOe of Iba ... i.8qliaJ". JI .. boJl4I to 
. ._ -

4lel-1. ...-t• of'' Ille· ~ 1aoiien. Ir W.. -···- i. inol-
• V 

Wd 1t &JPU. •Tldeln tu, ._ ~ • .,ia _. pze4oa, •• Ul4 

t.11&\ t. boa4 ~ tba ~poaitioa 1-a ti. ~ ot \be ~-. OM •• 
.... :"' ;., 

~ ·~ ·u.i V. ·~ ~ ., ...... 1* ~ . ...... tba'L ,~ 
' 

la a M'.Jor.lio' of "4l-1 .J'8&GU .... 1' J.• Jaopecl tba1' ...-~ . . . 
•' 

work- ~oup:144. 111th ~ ta ~Ueal .. vea~ wtn •1-ldate 

U. •Clhaal• ot saeh naoUou ed ottv an aplm:Uon tor Ille or.le.,. 

:t&Uoa. 1a nd.ioal .~tut1-... 
lmal»tllt b£ ... lllfl. .~ 1lCd ... \hl9 reecttiOII elaould 

- : .. 
illelude oc-.tul ld.aetd.• .tudin' :w1'.Ul · a 1d.a ~- o£ ocaliUou 1Jl 

ormr to cl• ._ ·1.uipt. u ·~ •ttbanf•. Gt"'• pl'CHl!IN. · Dt· n'1o ot . . 

-.••All•• to w-.~ ... u:.. •• aioul.d ·• -~ ..... 
'119 ·~ ot ftd&Uou SA cGQdUIGU • .W.. raliO. I~• • '1"111& 

~ " .:• t ; .• I~ • -l: : . ' - • 
oloaal9• lll&ht •ll be f.aal:med ..a \be n..iw ahol4 '\a. oOIUd.dend ill ... - . 

1.118 llgla\ ·ot ai•tlar .t.U.•-, _. a, thal et ».. to (66). . lt 1a ot in

wan ·'°•• tut ·.1111.tll (193) -~~ n\h ~.,-la t~ ~ 
't: • • . ~ . ' . 

11.bea riDJ .tonnlcm .. f&'YOl'94·. tt· 414 ... , ~ . tho ..,... •• 

t~ ._ ring tonatoa -. ·-' tanrea. 

Cantul 1.awatiaaUoa or the n.acUoa procluc~ ~ lie ude alao 
. . 

to -~ t» na'lue of tJ:lo• pftCluob wld• aa no'\ alkaJS•aoluble. 

Aa pointed od le" Cl8't.iu (Sll, wma aide tor.aa~oa oooUN oae wolll4 



qpeo\ to tiJad ...U.tuted ld.plmvla fol'IIN. troa the 4171 rad.1-1,a pa

._.. 1'T atru\ioa of :bJdropJl f1'01I tbe •lNulea., LUnt• ibtra wq 

INt .... nut.ion ot "1aa• -~· to giw ,......,..1 wl.t1'Mld41• 

wlaia would no\ • ,allraU-aolullla. 

1182'• • Zfh11 - •2'12 • ••¥1.· 
•''614- ... a1._•,¥4•• 
.. ·e...'S. ·. · I • . 891C ... • • ---+ -._ma;i•.t•) r ~ r4 --r~•r4"""' · 2 

... aaJ.tcmee1llda Md. \llt··~l at.ti -- ... I.Dlfl-1.\i• at-\111 

al .. ~ 1a ld.uo .... wl:Ul '-t p~ ·el. 111\'rop)l dlmts.. 

· ,_ ~-- of ...,... of tld.• U'bift wo1iW Ila RftDC n14ilw for 

tba tonl&U• ot fJ:w J'alli4ala ~ \ba. wir• ot: t.· ~Uaa - pe., 

t.lft)arq .. ,. ..... .r Jdpinl'la. ~ • --~ .. wit.la .... 

po1llt.da noa:- u , :1waMl .... -,. ·aoOOJl})Mle4 1lr a ..... hl pa ea11'•1• 

mot wll gift e 1u1pt to '\be failure of: tlla l'NAiOll to ..... ill 
' ....... ,>' - .. :. . . : 

" ·--- . 

ftnall,. _. 1IUk .lllaollld • 4c,;aa • tbe ialUat1- ot pol;pui...., 

·u--i,i' . ._ ·'•..-nUIIRlJdd.o radlul. hl"U.ouloll' •••• 1a no11 a 

.__.,. or· eopo~rts.\iea tollowi W aalpb ~ ·,-. poqJlff {20S) • 

._.__ *ther 'tlle laiUaU• ia ot a n41Cl&l ...... or acd.<1-....... 
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