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.l~tiV$i.lgh ~ ~"tt var!Q'W' -ot ~~~~~t~1tt (:.om,fllo~t:.J ba.vt b~n 

F"@OttGt.\ dttt-t$t~_e th~~ · ~frt t\tC' (l(tO~ti6Gt thfl a~t4JliJA.t ,li f.H?•X'Qi~WZ'$ .QO'A'lQ.ifi$ 
- ·. 

tv.) ~~~l~~4()_ ·to ~~'<\. ~~gl.¢tK.6$ ot ·f!~~t.f tgp.(il (~'clri&)~ wn~n t.htt 

·-l!t4rtU!'ln-t1o~l .li .. am1d. it eoo:wdl:f~t~e eituad'tru-1onue13 to en or~1ot1n 

~~~P mt ~:tt· oS $;_ Mtalt ·~rti,.Qt(\~1,- ~ t~lSttton ~e:~tli•· -~· t;ooh 

oot~l.~l%ea. ttvq })~ l~r~~ upau, a~ thO o~t;mta~~ff't_ {lf the 61iua oc-. 

.Pl~~%~ ot ·the type -lxa~n:t..ts:' ('L and 1a• &~e- Ut:tel'~rit ll~4ti) ·whic-h 

ate(! n~w tl~l:t~- ,,e_lt i;:.~O>.f'"4·• $he f?:t"i;S~!it ~r~ \'l~~- t.h~fJ'fifU"~ unda~Qken 

~' a t;)~rt of· n g~no'!'~l Pl?cr~11mrx. o.trae~ tt.\t tu cunt!lo$1$ ena ~1ctuAy 

--t>-:1: -tlU.Oh ~d OQtli)l~~~~lit i~ tn't\if}[ d!.fi1<.1ult~' ~.t pl .. ~ll)t'l\~Ultl. t~ltion 

,~~te~~$'~ottn nd:et. !.tml~l~~~ W1'1$1i*G fl'flm t'hf.1 ®ual,U auoll ~at~~ 

at~b1l1t3 oft~ t-mn$~:t10.4 t~t~l <M'l~P'l~J;. of ali~~ (Hlmpnrefl t~--

1te 04'~.t@t.\in COtn.Plt$:t .~to· ~n{}~a.l.l.~" ~ouJ.t~ ·1n a IQc:tle re;Pl.aet­

met~t Of th~· or.~ot1A ,gro~t) bf t£ie tt:r-~:t ti;!)A ®tal~ 1&,:. .>WbeJU)yer AA 

~::M;~mgt 1~ ~~ to p.~:ear.a t~ ttn2(e4 e,<mlvl•!;l$• 

It\ ,~:;6!-a ~oo.n t•ea.t:l0ed that ~!nxtt1l raue4 q~:$lplo~@S Orul. O~f' be 

l,)bttti~d t~utJh tim i$6 ()f h0t0tOfWlO.ti.Oaal t~lda b$-V~ 't;ttl 

-eoo~lin~tit~ ~it~a wl1l~h !fl·$\ b~ i:l1e:a~i~w<l ~ tho taetat 10~ by 

•aM of ~td~lzf d.ltt•vout ooord~!lt~tf.ncl tibil.it!Qs ot the ~- stt•• 

~~ t!ltui.ly Qt di.tf~~Gnt · taoto:ra:, tt•S••; ~ue· o.t $yA'bbe:nJi.s, stabt.l:t.:ttes 

of: tht) roeul.:bin,a o~pltucea, fJt~i;ly Q..~Co~~it>lo ta':f)Ootr~ fe.~-tn~Q$· wb!c.h: 

~~ _b~ '"t1l1csed. to etudJ/ tb~ nt~ootu~nt ohe-~r~etenl?)-tte~ 4)to., led ·to 
' 

th$ -u'hol~c et ~(C'"""i\lf-l:tbQ~- pchel\l;l) ~~ttin:Olinol (1) as a t~tod.at 



(1V) 

COOH 

@-N=N Oll 

( I ) 

~n1~ .lt~1~~i oottta.t£'la tb0 ~~u.tnot1JlQl motu:ty ~b:tuh ~ ~P&Qt.~ti 10 

rom qUit~ atrt~ qc~tlPl~OJJ li1ith t!W tr~it104 metol iona, ·While 

the Q~~bo~l~~a: group which b!\0 tllnOb l,OW@ oGo.JJ4~t1.as ~-~· tt')OJ:'48 

the ttl.lfi.81'b1(Jn ~tttl COCl!»,_.G~ tO th~t Q£ th~ qtattOliW>-1 ii.0.1ta'tyt CAll 

be rtanJiily unoa. tQ ooow14lntei tb&.c o:t~~o"tin .. S.r:OUt~ e1J¥J~ or~otin 

· ~tltlr~fiO bl!"~oa:tGIJ (IJ;) lll?ft· qt,d t0 fl~ll kilOmlJ. 

COOSnR3 

·@-! 0 N~ 
. ~N-Ar 

( II ) 



la tl\!l ,p:t,.eoent. ~1or~ : ~rt.l ;cy~~~l!l~ts w~!.l l.rlitl ~- th~ _t)l"upr!ratton 

f!J.\d S·tU.tW of. tbe p:&-®p~!oe Of f'bt p~nttel~~ Ol~~,()tlQ C~~l$~d 

of t~ tN't>• (I:ti) becnlue~ ·~ ·tlitw]l· ot tu.tc.b e~fl)t>lo•ee w~Uld 1eaa· a 

better tmrler&tpn.tt\:ng ·Of thG t~itt~on tnetal•fllt.'~otitl. m\scd CQmP.le;.ee 

(:tV) .• 

COOSnR3 d< ~~N 

( III ) 

M 

( lV) 



il1h$ .,&~«tf~Q !$ di-v.t.d.ei -:\At:O f)Wt ~~t$~• t"t e~ 6£'''the 
' ' ' 

~~~~lfi~11!veB fJl a..qt11nf)llAt'iLs t~it •et~ ~M-~$tr3 with em.,ae 
on th0$.tl'tit~tal cor.a~1.(¥1les n~~ tt~Vl~~a · =tA Oflt\pt• -~ t•; 

iaO' tfln'thtitU.~ .of· ttl~ lt~da, O.(.pfi~~i) aw~~QtMli~ 
. . 

n~\ ~(~-·~~b~ P,b-lJ a~~&-,UiD<)l;t•t ~tll thitiiV ~:f'W-mt)t:JA 
' -

., 

~t~U¢t~~~ o.r ~~~o~i.n t\o:t,.iVa.ttv~ ~- bnea tt'acu~~IJ~~; uu1n.g lit 

e,.~Ol~~',Ytl~ ~~t\l·U~UWie$• 

t~ a~y:mmetrJ.~ e~tJt~/1:.:~te ot.~otcb it~ t'b~ ~t.~- 1~ oeo~-

o.t v.. 1~0 t.rtA.,.._~ auo., to 1n:~l1amoloot;~ ll•bo~.m~t• ~~1:lf'1la'b:t.oa -of the 

.0001 ~~I)U9 o.i~lft¢'. tb~ DtlB(-O.tH)) to- ~fj~ p~ttla.A ~Jllile s~l.ntlf)A 
1tr4~1liS to tbe to:ctv~·fl,.ve~ ott til~ tz.~·~-~- 11-.s}$tl\ l<»wq,ls ~)~ to tbe ~ston 

"" 1~0~ cm.t!ioS. ~bi~b ,t¢! a~· 11ta ~h~t' t'oun.d a ·t:riere~totill c•tyl-.. 
· ~obo~;oat~a-, \lA tl\Q otb~t- ~ .. -Da'$(000) o~o~~ at \A1100~93Q am*1 . 

' . 

i~ thb 4!0~~~Gtin 6 .. (21~~~11~t'r&;' p~~A11J ~~~UiU.Ol"P&ltt~Qet: 

~bQ e,J..eqt~nl(1 alfsO:V1Wtt.on. 4'!pGCtJ10; -G~ta 'th$ eff~.t of rao1v~nte 

ha~o be0U d-.tson.s~d: tt.n Oba,~t~,... liZ• A ~0/~ type. Q$l.Ot4atloA 

* aho~wa t:hnt ·tbJa :tongos1.; 1fte¥e l~n~ll t~t.mfd.t!~A i.e :!Qlc~ a n-n 
t~491,.tion mhioh !nV$1\fea moutl,V ~ -~Jr~fl'-· ttt f.l'leot;Joa donat'ty ~am 

thG qutnolitlQ I ~ _ Os e,t-1l~t to the ~o .£.~tm.~~• tbo f.; ~ti nt(Jm g•ttins 

G~~atr.1tt ~~·~ at tho Gloet!'on tra~tfj~ d-u....~r~ t$.'1-l®ltiQ$1• ~htt· absorp• 

tto:n. ep®~3ral. tlattl 6~l?~rt.~ ·tho ·f<!ra~$~'U!O· of JJ --7~n ll)Otl~.tn.~te. 11* 

tn tb<& Q~~otttn. ttar:tvnttvet.J-• 



(VlJ;) 
~ I •. ' 

~·~p~t10A. ,~~Ad ~QV~J«tif.ittf ~· t~it.ltt:)Ui J~;f;\l~~~~~{)lU\.: 
' . ' . . . ' 

~d.J.'t$l ().ti$,l,®'~ii \.lf) ltiW, bi:l·~. d!UO~$ed j~ · ~l!~tJt~ .. l.::V WJl~ lllt 
', o I j • ' I ' . . ' 

ol~tJ~!f'~~u ~~'-'11P'1~ ~act• ~~{!· ~anet~~~ -~~ Q.~t.a· ihee• c~ 
:_; . . . 

tbi~:t'fflti'vr~ (;ttl)• ~hi;t 1~~~. bQ;t;.hoo~m1~. sm.t:·t oft tbc.a~ :OC~l0:&e.e 
~ - . ' . . ~ 

aa ~~mt)~t-e4 tu ttl$ ·ctlm?~~tl~1ni O:B?~u1~n \lie~, vn:t$.VI)$. f.lnA · bt !ta.1l$~ . . . . . ' ' ' 

1)mt$d ~ t~~ma ~~ d11- Pn in!.te!ttt~~i:f)U tnv<.~V-1~£ tl'W mttil 14·• 
~ • ' I • •. ' ' • • - ·, ' . ' ' ' 

t!J,~l 11~~M 'IT ~MO*t?~ ,. ~:ru. th·~ ~n$1fl ott: ·~. ·pbga:tQoabe~lltid at~d:i;f.l$• 
~rtt;~,t.~.~ltllf., tb~ ~ntltio tlll@~t tlu.:ta, ·tbe ~'~.U.lliitlon mut&ll• . : . 

. . . ' .. . . . . 

~~~JI'J.~t~~. ~iltGd c~~l.~JS~ a#$ ·&lq)~~'$4 .to bm.w . ~~l'~~ ~t~#e~. · 

O~~Di$tl1Q aflQU~ tile ·t~lEJlt:iOtf. ~tal 4totu. 
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111., I!OlOtfl~ ;p~povtl~ ot ~l8f50· 
'~ln01$t\.til$ - · ~•• 

:B~\lllosr&.>h.r • • 

xu.. ;tn1~Juot1t)Ac •• 

lD• ~~~~•· ·WJ.tl ia the t~rdea' .1Jttt.t61·. 
110• ~.tb.()4S Of ~P.fl~$ttion. ot 01"$'la()ti,Q QOU~P.le~-

tm •. JU\tllYtloal dtJtlt. 

11~., l!l •pacta 
171• ~JCPQ~Jmontf.\1. 

••• 

( 1) l?~p4.ratio.n: .of tba l.:t~d 
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ntt.l);~$.~1~ .,;a'I'T T 
~ 

tll8 .• ~~ri;ture ot !$lo~t.rot\to ·t:.f!a.n.~.t1a1on ~A 
-Olt1ll08 ~lk<'ld 1ttJ (l~,.;tvntlVG$ . . 

lllD• ~rtme~tt!tl. 

~ibltioam:Pl'\; · 

•••• 
lVD~ ?Lletbcda o;t Pl'$.pa-tiOA · of 't~1:"10A 

•tali"'!'o:eeanot11l mU6d· a~t>lexoe 

'IW •. :~'f,lorti_i))G of the O:t~tltt~tr~itton. 
m~tal oo.tm)l.·dee . . 

(!). ~il~otttt~td .. o e:poo-t$ 

(11) :ra ap,~ot~ •• 

( :!tt.) :M:.~~.tio mo~~t\t~ 

sg...vt 
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·, 

.·•,. 

~1 
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11'1•119 
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t1ol ~uatblilCJ1~ t:1t ~th$ t~1tt:ton tae~l 
eompl~i · 

· · ( iit) · ~~'eh~i& of' trca~i t:J.Otl -tal 
· ot~~ottn mia;~, ec)rilpl.~e3 

l!!blt~~p~· 
" . ~ 

i2 .. i2' 
12 .. taP 





.. 
a..qutnol:irtol., fiv3t d:escr1b~d .by a,fiart~t1, t• flOW on~ ot 

. . 43 
th& rt10et V~!u~atil·o r~#tionl ~at1~'t$~• . ..- ~hi$ rea~t hebt.tYOs 

·. aa n w"~~e. aGifll (p~::; 9.7) and ~l.CW w1t.h mota\ -:a~as ·to for~-n 
ir!lla" oompl~o tn~ieh onn bo e~t~ated at pi l•G· • 14• oo.ntrol. 

· ot the ,u of th~ eolu.tion:;. therof~e,:. pet"~"i:to too t.Uttrnct1on aild 

Q.tt>tim~ti~A o£. in.'itv.td.ugl ~tnl !ona1~7• .til i)r.ino1pl«;lt · it te 

poo:~lble to rtrol\"a" roor.~ uue£ut ~~~tl{:U .. c 1'flat!brtta l>Y pro~nns 

qomt)omide b&lVins; tho pl?t'J.1')tlt-t1<t$ Qf S~W.uolinol tO$~th$.f vd.tb. 

other 4~~,1~4 ttln~ut"em, ~-•t~•• hilV'~ Qn :in;tor.we l:.i.Sh' nbsorpt1tln 

in tho vieiblo- ~ilion for oolorm~tric oppl1ctlt!.oa"• .;\~o de:rtva.-. 

t1 VGG Of 6-qut.n.OlinOlO t oO~tn\UllY' k~'ltw.U n,G d01dil~O ao•l'tlC®d 1\v 
Ghork.o0ov6 fU:t~1 ttr~t desoribetl b1 Gtit~eJ:t. and t~.~:u-d.0r9•1la, 
candtitute. ot~ aUQh gvo~~ t:».f ~$get~U!• 

. . . 

· tU10~1~~ml oan be_ p~e~rod -~ cou.pl:tnz &-q,tttnotinol with· 

'uiQ~O.tliWll OOlil!{t'>n~nt otrt&iLtUld by d~flt~sing tb.e app;ro_p~iat• 

at~of.r;,r~a r.ltl!Qf¥' 

·RNH2. 
HG1 /KN02. 

RN2 ~ Cl-

RNiCI~ + 01:1 > R-N==N ' OH 



. 'i ··y lifr.· .· .... 9•1i· 7 
A1thoa~b. 5•fl40-de.rt~ti-t..tea ;:tre G$tiQ:tal~ """'"me~ ··· '· ~ 

amo-d'"~1vnt1voe are nlGO. ;t:O~"m~d · iu ·~ OQS1J~f' i!O;'f~VOl't tb• 

renU].·tifl~ z.•eag$il;te c.xhibit 1:ruch ditt~mncE>e in thlt1~~ cb$m:1oal 

~o.-;terti~a tb3t. tboy can ·b0· us~ for e_pGo1£1a ~\t$ ·in e.f4alYti""' 

on\ ehaQ!strv. il?t.lr o~"l~l~1 l.1Mle '?•nao· de~1vat1wo ato, aa. o. 
. . 1~ 25 ' 

rul~t good oomt)l.OJ«<l11etr1o :tndio~tor w-. , ,. the ~~ dorivativea 

tl'tsa U$td for. met'"()tlt'im~t;r;•io t-1, trattOn!'$ and: enect;co~bQtometrto. 

tlf.tpl.iO~tt1.04GfM~aG~ !ft$. ~la·ti'ft yield Of tM 5• atJ.ti 7- -0 

dariv~ttv!f$ depelJA on t~ •Stlr40t~c ot th$ ·d:Ll~o tor~ mot.ety 
' ' . . ' ' '' ' 27,·28 

· as well tYJ thll pU or ·ttB tsQ:ltttlCllt t.tddi 'fi}ton of eatalyets "to• · • 

r:wthodttt f~ a(tpnmlit O".J.; ot tha. . two ~te ~&r.a whol1'0 t>o·tn l\~ e1tral~ 

. t~out:1lV· ~~lil$4 oovo- Qla<» be~a ~po~w~•30 ~ 

'fhf.f a.t~'1lyt;tca.l at,-gl1Cllt1.®ill o£ tha ~o a.an\'-uti~$ ot a­
qutaol.~~ol htlv~ been .~con~~ ftvi~wed bg rv~v ond &ndame~1~. 
~he. p.~senoe ojl ~qut~'ll1nOl ~t~oup, tile :t~r-t~n'te hn~ .fltgh 

' ' , . . 

t-Oet()·tl'ti~ tOtM!'t~ au,· tt~t:~l !Oil~ 'ifbi(lil t!UliVJO tfle re~~~ 

UOil nolootive. iioweve:r* tbe :t1•QOlf.O~ ot the. hotorco 4\.'toms in tile 

.a1aeo ~WotQro Qftffn !n .. o~u~ese$ ·t~fJ -sele.()t1vtty' ol _these ~~a[50nts13 • 
'Oh~~tr..&~OV OOOQ'~V'Od tl$t -'1-ez~Jti®~l 1U ;fleid ttH.~Gitlt unlike. {1... 

~ozi:nes.r:· fo~m e\M:tplifit#JS ~~ ~. U!l~:'f~l: i'OUtl witt~ the p~tiCi£)a~1ott 

ot ·ttte aao_ f9!0Uf.JtJ.,'32. ~bile a.-~~a.~::tnoo, ~uetin$ v.ta. ·tne a­
q-u-inol!nOl {Woup, torcn 1a lieU'bml tnal1@ yoUOrt or ~cni$.b 

...... 

' ' 



· 1'!tc-. 
41!"1~ 

Q$-Ut;t.t oo~plo;lt~. th~ 7-~~tvJS <tmw:tiv®l 1n. o.oid me·a~ tol'fl). 
' 

red or JrOd YiOlet colour-ed oompl~;J!e;;Jf tneo0 cosa;p.l~s ~M nr4Qh 
' ' 

lea$ 6tr4bles". AS&O.K!~a ~ tnuo Pet~tt.o.Ul.arly oo&f.~l co~ C1;}il$'lex-

·~ ~n$:U$ :b;vllirG;lJ:i.Qbl0 m,tt:!l ion~ ... 
Ia ~ddit~. on, ·tl",.e abtft (Jf roa(rtt V1ty tOWM."dO ao~ eoi4 

~oncl1tit)nG o.llO~ri$• tn a nu.absr of oallelll; to 1ucroneo tbe sel.e~tt• 

'Vi ty 1u \,0tf1~m1n!fi.g 01e~~~ts; and ha!J ba~n ut!l.iJaQd 1n oompl,eXf)• 
. . . . . 't4·2~,3a-..45 
t'lQltey ·tJ~here na()Jd.nes n~ tt30i! a."l ~·tal1oohrom1a 1~<f1.ofll.~ •. 

~~~~eV0r •. an i~~O~M@ in the aciditY O£ tho :r!$!fgt)l.\t. dec:caa~ee tbftt , 

ota'bilit~r ·oz the ¢ompl.Olt fOl.'!!1ed, .• "It •haS ooaa, ~hOW%1 tbt\t the 

, acidity of 8-Quinol!nol-S:..sUlphOAtO ao14 ttlt 1-~~lazo--·S. 
. . ' . 

qUtnol:~l ... B~triulpMti!o ·noid (it),· 7-(4f-atllpb()phsmtl ozo~~ 
. . 

quiJl()li;~~sulpbCaio ncit\ (lll).t ~nd '1-.(~aUl.pbOfl;1p't,l\11· aso-

6•~td.nol$nOl...-5•~Ul.phCU.11Q Gt;oid (l/V:)· ino~e~~et:rt 1~ the uaqu.and 

(I), (IX).. (lli), .(IV:)4G. ~b~. at~b.:Uiv ·o;r tht'J corrgepoA<tins 

. oom:~1e1; of cr(.IV)., ;tltt(ll) .and w'('V'J.:} · fli1fll th~ae reagents, aet 

d:&'tr4'~l!l1ned by potentiom®t:ts-. dl3o~ott$~s :in otl on&·eo witb t.ht 

· (tacrs~$!i18 tae~ie·t:t;t of ttur.f ~a~tt.t,: i•~· :M1 tb.$ a~tquonoe (t) > 
(II)) (l:tl)') (IV)46• 8•qll1f10li..l}Ol QSQ .(1Q~ivr.t't:1Yakl ato U$06 tlS 

. . . ' ' 
. . . 

com,})l.Q"omotrio indi{)l;)t-G:t:G• ~h$: 7w~'lOY~nea ·n.l'e suitable to-e th18 

[)urposa · ~cnu~ on~r -tbsf.W de:ti Vn'tt wa gt ve a ett:£fi.o1en.t oon:tl'QeJt 

bt the co1our on~~ .n&!l·i" the ·t:t t:rfatton cud pQiat14.. it bas ·bf&ol\ 

, . .f'o~m.d th~t ~cbe p~aonao. o:t eloo.t~tlpilil!Q ~Dupa (4!000U,- •lOst 
. •. 



•S<>aH) 1n t-ho ra\il'UOtti't .. $ ot thtl "~..,~~:u·t tmi"Y'r'OVaG tnt~ ~hf'.a'Pn..etlt 

of the ~olou-e OYlM<~ · nao.r ·thG «~d ~t.ltn:t. i!ba prooGnee of the 

ttillpbo gvt)tlp illpttovoa the aolubili'tY' of thG reet<<t&t and th~ 

oo-r8$pon~t1n:s OOitlp~o11ee in- water14-l?. Iu. anbta'! 1ons to~ng 
tJ·t~"r"r'lY d1tittH>n1otil;l8 otta:pl(.lae \11 t.b. tho. a#JO;ttnoe, ·a ~dual 

on~~ tn. o:ol.ou:c ot ~he !nti1Qato~ is USUA\18 · obs~~di t.h$ 

, tttratioil ®d JtOlt,iJ~ Ollrt oo etcte:tainoa. 1ti. t.bia· one& tty o.d4'q . . . . 

1~2 ml• · ot o .. OOtiM ao,ppar ov ;a~ ·salt .~otut-lot:l.S• !i'll~ iotw ot 

Alt. C'd·;. ao, l"f.l( . .i.l), Pb1 iiii; ~(IV.).t; ~- ~artb O'lQme.utet. 'V(V), 

s~, · ~. ttil· and t"c aan. · thus \to: t1 tratea14•"1••~ Whoa ?~{1..­
nb:ptlWl a~~)..~qttitl<dindL...fJ~autphOld,(} n_o1d tM£Jtbyl~li$O>t~~l 

~. ~~i@Ui.ar1Y,; 7a.(6-..ot4~?bb'""~•l');atr{;bel. ~4))-s-qu.taolinol..-~ 

a~ttr~botd.o· aoid (tt.'ll>tt:Wl a~old.n.G.e s ).. 1it11ab. 1a. an indicator for 

botb g,Oli\tS ei¥ld .ba&aa, Q~ ~ad· el·Ot'll~· OZ tb~ .Cl@f't9.l0. Q® .be tl.&.t~ 

· t11:itlad .by a iiil*$ct t.itl;atton15•-'6•42• -~l:Kl ap~o1f1c,.t;; ·Of ti-t1'8.-. . " 
-

t:1on. m· .tt$nWat at$.tl baste· :m:e~ia ~~ oo t£le~lloed by- ei~»l.oytng 

, a· atd.tablo ~ki~ ·corif.!Outlii. ·~~ ~£ \the.· tttrnti()L';l moaUlcattone · 
~h) . ' .. 

Ol!'Q. (SiVtJA · !n s.'ttble (!.)'~~; '. 

·' 

. ' 

:' ' 



~able tl,.J •· Ufle$ $: i\~o-nee ~ lw11ca·to;v iti. c~l$X;ome~fie 
tttra,tion. 
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VOl-.~ 
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' 

iU..l nn~Gd With 

oitra~e ., 
.i!tt. ;Ci$l,G~~4 \11th 

ct tr.ate, ii{ VI} 

mMk~ ~ti'tJI. 
tttrirate · 
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.t!q,~lr. :Nt~)f &-t1~!in1)tey'l ~ol~•qtWl.OliUO'l.~·eta.pbo:~io acid; . 
· ~sos) i 7...o(5•1~iQu.lp~2•uaptJwl aao;~~utnol.ine ~tt.l.tthonio 

· ~oid; · jlfOU)j ''l•(~an:a;i:i.>b0-1-.rLQ!lltt:wl o.ao}-~S..q,u.tno:t1n.Ol•5• 
s_ u1_· ~honio_._- QO_ia:J ~AO~_l;-7~f~r-1~1 an_ OJ_~a.-gatt'lOlitlOl; 
ti4W); 7+SJ{().,ph0 .. 2-napt}W'l a~o)~·-\li.U40l1nol~~ulphonio 

{'Jotftd.:..) 



. IntarQsti~\Y tbe oam;l).o~ to1$!a'tton l;)et_wf)~zi m~tttnl tone 

~.:tile ·?-a~o;xd:r~e tl()i) cor!tain1tl8 bet3~oatom ta the d!.aeo £oNill8 . . 
. ' 

rnoiett ott..r~tgtJn tho oolOUl.". of eQlUtion in l'everee to to uao.a111 

obtsf.t;t'V!'f$; obrm~ on; aompl~~i:ng wi tb Other bete:ro;qf;)l1c fWd:tO.Q' 

nno Qom~<>un~.., :lhu, col.otti' o~os .t~om VlOl.et or Ot'im$On to 
yol.:tow . o;c 1oMn 1fi~ll. ot, uswll.l.J; oo~;tl~xtns . ,;1 -tb dO. e~pol.U1tlit 

QO~t~t.in.~ ~tct:tO~t¢>M. in tlt~ f~O•J!0~14£J ®i()ty reJSul tB in 

. aetlp0~. ot ~ colour ct -tile ~olut:u>nJ ·the ~&6$;Qt 1.n ~:ti!i 

. diaBCCiQ-ted fO:t~ ·btl:; tlW -dHPf)«'lt COl()tU-• 
~~.. . i 

· ~he 0.1.$aocintoa lo~3 of 7~o~:tu.ee and ot somo :5--a:so~n0a 

iS ~ge or 1'&a in oolotlt'• . tt~l ·,comr.~~ · to ita proton~ ted form 

( 1n aoi4 medj,n} th.Q,t J.e rot11e t'!Ol,Ot.n'Qd or ·u.olet •. rlttc ootou o£ 

con~le;c~t~- ot tbeee ~a..~ta it:J ltena\1:1 teaa: do®? thnn tbfl cot Otttt 
' ' 

of thG unoo:.~~le,;Jt~d l.'!e~n·t. nt tne oom$ pH_ val no .• IHA:r-il\g d.1:$()t 

c·omtfl~;m.$t~iQ t'l:t:ration tho ool,.$U.W o.t tlle t.tt:.r~tQd aolutto-n 

'tlhllm OMugQQ it'® 1~llt>W_ ( tba COlOt.U" 0£ the COf!l?lGX \ff1tb M 

iL-ldi(-;~'11or} to b~1t~bt o~1~on (th.a ~O\Our ot -the t"o reagmt) .• 

. ~ha ~-aore 1)1~~,4 !.f) ~ha medi!tm durj,nf~- ti t.~.ati- the ~:figbtatt ita' 

the oolo~ o'£ -ttt& tree ref,\~:nt. 



~he azoa~rivat.ivetJ ()f S...qu;nolj..nola are used in m~Ul'i-
·' .. 

me.·tar. Who fo:nution ot br;lgb.tl.$' oolOl,U:f~d cQmplo~e bat\!Wan· Hs 

· (ll) to~ Md dOx!~e 1a ve'tfi' convenient for dQ-tecting mer<nnzy­

tt'll'.W· 1n -aQlution. r~~ .f:tb11t.t.v -of tnoreul'.Y' (II:) to to-rm tatable 

oompla.nes. wtth l:lf'll.OBet~ ot~ tb.iOe1anidea and eynnidee ~"ltt '\Wen 

· ut1li0e4 tot- qua.utita:ti·ve determbm-tion ot thea$ ·tone by titra­

tt:n.a with m~~tUW ~nu.ta mul tudi..oating tha end point ·with aaoxines. 

$11. ver salt$ 1natmo.d of morou.ey aat ts. hnve almo boen uaed• 

:&he ions Ql liS or J\g bind ohl.oridas l0as t\lUJ' ·ttlt\il 

brOmides anti 1odidea·. All iona capable of. bind~ to tne~W-7 . 

more str.J~ngty tllt!n h~logen wUl- intort~ra with th& · detel'Inin.ation. 

~i'!e ror:H.'ltion ia•'thettefore., mo~e oetlllitiw to cqQO.i-do and tbio­

~y.M!dc~ For th~. aa.me r~aso~t··· atQ.pbides, thioa~plmte, nitrilo-­

't~io,QO_'t~tt} and oatio~ 9,apabl.Q or· blndiJ.lS th~ 6-qQ.'i.n:Olin.Ol P9u.P 

fn()~ etx,tong.J3 tl:i!ul t}lo marc~ Qnd Sil.VG~ .iOA alB~ intort0re 

wit<h tho do~ol."minntio.u.. ~~~ s.peoifioity ot 'theoe ~action o.an be 

.ino-rona~a .. ·.~:rr ca:~::r,r11\S out tha t'ltt'(~t'ton ~ an nc:td medium• Boweve,, 

.only raol10Ut'Q salts eru1 bQ used since silver :raa.cte vtlth f.V.10ld.nea 

Qnly tt1 ne:u.tr$.1 m0di~.. Mioroquant~ t:teo ot !1l.o~u.ry ~nn be deter­

mined by ti·t~tu•g with iod14ca47 • Whe reaeti?n onn be ·beit 

;followed by. uatng J too uo4it.w oal t of st1lbe~-4,~·bie Ctaeo-
·5 )-9 .. '! u!nolin.f:>le...J ... ~3'••li.outphon1o ao1t\ ew :tha t1 watioll. . 

1~d1oator .• :rna ions ot z;J,, ~u,, All; oo,, ~~,-. Cd ru\d lb~ !llao give 

colour re!totions v7:l'th ·this l.'oagento, _to1~~:t.ug oompo.unda o• various 



· .. ··-·. 

-.ft:H)le.t_ fJ~6eo ~t ~$.k:l~t ;(l01d pll• 

!te Ql~a.4!f cs~'t.t.<JA~d d9;:(;$;non era wid$;ly ueed . aa ph<Jt()to;t 

m$triO· ~'~a~ents .tor til~ ee_t:tmat·ton of·~~ .nua~ar o.( '$\GtBl :1oJ1• . ' ' . 

~p~diQ;g on t.r~ sti~l~lt®<t a~~ pG01t1on of th_a di~oto~1l~ moitstJ, 

r~oo oompto• t'~~l tr1 ei-'~h~r Via.. t:bEJ. e~utnol.int>l. ~up or Y1a 
., ' - ' ' . . 

tne p~~i\QiPatio~ o~ th({) ~tG~S;tO~ ~r -caps 1A a a,ter1otiU7 

euttabl~_ ·pon:i:ti~,u. in t_bo Siazo .ft)rming n.t~i@fty. 41mat:rt all tbit 

Q~'l~·le~~s afi fo:etneii :tn t\Oid. or ~~aklQ' .&,-dt4 maifli.n.• ~he 41tti$renoe 

b&tweo.a the abaorpt10Q. ~ima Qf' th-e r-aa.g0nt an:d t:b.G oompl• 

v~rioo frtlm vo ·to ios nm_
48

• 'lbe Meh ti}.'"Jl.a"" abeorptill!tY- ot th• 
. oo!nt'luo•31' E"'- to4.) ~l~o ·the d~teri~~nat~on· of tl'aoe ~Wit$ 

,. 
ot elOOt0R.ta. lot:te 4)£ ou, {M ... Co aad Mt CWl be. maa,~d ·with 

·\)YflAlh1~i$t40, -~h~o ~bor;a tit .h~t ~i {lV) Qtld ~h OM .~ Blnttk~4 
l. -

witl'l :'iu.or1dfh I~t~uo'btcn ot c tbioazo l.li!n& into ~o;tllitJ$ · 

1:.:-.ntt.~a·~e ooaoid~rablJ-l tho f..lelootivit.Y of t~o Na.gent• u.-(a•­
(4• ·t fi'i G't 7·t •t0t:ra,hy·4!ir.ob~n~·tb,\QiOly1)~~0)~,-q~AOlin01. 

. ;tQo.ote tY1 tb OUt ligf ci.n,. Odt llBt · G;-1t In,: t'Qt La., Gat l«lt Gdt 

Dy-.,. Ib-t ~A). ¥'bt: ~~, i:ht ll-.· i~t ~()t . :B'o, Ot> ond_ .i:~i .ione31• ~00 
. 50 
~$~At i!!! ViY~· .e~na1tiw to #1 · • . 

~i"tonu ··to-o obtatn ~eoxtrte ouaJ.oge ot ilM lett ··to· tb8 

~~~U1lO$~ ot 7~(e,..F./r'id~ttl~O J~~tb,l~\ltlinalino1 :11. 'lbte 

~nBfll'lt 31 wtt 11iolct and blue v:tol<at CbE'b:l&te~ m tll co, AiE!t 

cu, c-a. i?J~. l?b, .Bit In, v(lV) •· t,. r( V) Md :~b. aom~ o: 1t he 



of oneea the aenelt1V1t:v· to tri.Sbl~ tbo,n. ti~·t; obttlinot! uith IfPJl• 

'1~(e..Qtltndl$lamo >~~qn:ln~lSn.ol t;JS \'ftaa· £ouad .VtJ'l::f Vift{~ctiV'fil 
toward tt~ ~~(li,:;IIli).; Sil• vot un, oo, :P-bt. ~' Oe(lll)• l.n#. 

Qa,. ~l(l!l).t V(V), ~1~ A~( lll:t Vlt :i:bt U(VI)t ·t~flt ~;;z;tt.lll)t Ct~,. 

tit~.d Rs(l} tona tlt pn :l~, and tow~rd tln. (.:it). a.m ~l tons at. :pll 

a .. ~~ll. zil~ colo-~ ~~ the ~Ot\Ul'~in~ e.alnPle)Wr.\ '!ltllriQS f:com red (lint 

~d) to ~d ·vi·olet Cn.a\V)1. :tl()J ti~d. ~~ bln.~violt3t Cn\VI), 

U:rt, ijo, l!'ti, :Cr.,. ~l.; ltl:t ·.v:. Hg and otb.4'1!8j • 

~:bo abeac.Pti(ij~ ~(:tt!laot ;c.:)aotian, oi£1Ad1t:ion ~d tb.G 0$M1:tt• 

""$. t-y ol tho various tYpe$ ot ~o.zd;,~oe ;aft. t&t 'Veil, . in nte~({t:l"C• ill• 

,Io. Q~.mtl\~~~ .. i!&!~aital:l&l• 
kleo~x:tt&. th~ ?it \lC uao ·of O.i)han~l,~~uinoliuol tot­

.ap$ct.tt'O~hototJAi1ftr:te e~tiau,:tlon: of metra ionEt.; 'tl.ho el.<Jotrm.do 

nb~orp·ti~o.n spoct~n ot the.~$ q~po:un.t1e tw .. a ~Mil' oota})lexe$ &\ft 

.n~t .bir;G4 tnwstt~t.tf!d ~in detrd.l~ ~be ~tuilieo 'tba;t hn~e eo tar 

been nttld$ ~onocl.'ln m.:'\inlu ~1)-bqdr&Pl:)D..o tautome~Jsm, <:tl e~:1b1ted 
. I • I • 

by -aao dy·ot,1} oontaintns ·.on (;Wl.)Up 1n. o:vtbf.) ·.,. o~ ,p~•poaition tl) 
' - ' 

too ~o i;:Ol!'f} f!JS • 

R-N===N OH R-NH--N 

[ Azo -.Form] [ Hydrozone - Form ] · 
.· 

( J: ) 



:Por 0X$!:)p~·~ 4-vho~l- Q!$.~l·~_ptbol ie t~nu~ to 0•e1 iA 

ebsrf1uto alcol:wl -aa -an. •qy:1.li b~ M ~1-~tl.U"o Of tile po P.4 l)h.en.yl. 

~'11~011~ teutoni~i'-• tile u.bef11J~t1:()U.. o;o.t-Vt# cona18t1¥.\S of two bi'Q4.d 

he-~d~ ~t 406 ~ (~o to:cm) t"'d •62 M \1\VQ~A@oue loW1J56
, It bat 

~~~); well \1)tJ:tabl1med that tho .bJd~one tom 1.'\lua~a ~bnt>r~Y• a't 

1~~ ltav~it1nathtf c(~mp~4 to the a=o ~~aa.,oo.-· 
'.!!~ tt~s'fat~e ot ~tl*llltt.t>lcout~ bJ·dra~ bonMq :t.n -i• 

quin.oltnol is· ahom b7 tta btab ~$1t1u~ pG:1n.t, ~m.u.u w~t tnd)• 

<lep~eaton (3°0), ·ato4m volat!l'lty nn<t itn spfit~54• ftie in'tra-
. . 

t:lt>lGOUln~ n-:bo.adi11.3 iu.vo.'l.v~e ·tbe f'~~tiota. ot a 5:o.nw:u!lb:al'ad ~in& 

b~rt~fltten thu be~t~rooyc:t1o Ait~SO~l ood th9 twdro;vlic 1\r@Og•!:t• 
. . 

~:!dint; 1a rl®h JtlOX'O (l;n,tenstve due to tOmn.tiOA ot n &-%temb&t'ed 

nnl~- lt bas b·ceu duaonatra:t-ea '~nc:t t.l\e a:nstenet.t ot ixlt.le­

otd~t- &J•bonuln,e in tho ~~ldnol1n01 taO<loty illf.~anitoea _ tb\i aao­

~~~ono is~ti~~:c~ ~Ltilibri• tn- ·tm ~o dyes ot &-qtd.U.olU.Ol• 

.. · .tsot• t~plet 6-~n~l ~o-a-q~lilloi ~ nbt30l.ut~ w..oohol- aho• 
tw~ 1'a&1o.r,~ 0£ ~~i30rpttaa at 3S? ~ (E • 2::1•1 X 1031 ~- 4<W Mi 

'E • B.·& X 3JJ.3 .) bttt tho 1-~goat ft'ta.Ve lf!)n.b1ih abtsO.t'pti.O.ll ,appeal'S 
. ' . . . : . . . . ' . . . . 56· !'tl . ' . . . . . . . . . . "' ~. ,. . " -oo.1y !lO tm· 1ntlo~on • ~bo 1ntr:w."lol.QCUJ.~ :U.bor.~.d t~nda t>O 

~titbtit~e th.o ~o tttutr>rae~, · rnt:to of ·the CJ:lot!ltt'tltio~. ot 
byd;ra~ono to Qtlio t::\nt.o•r beicg 0.-26• lt1 !>th!):t sol~~B:, o.nti' 



.tntltQl4lor tn~I'ftaal~ i.t:A ·tno ®d.$~ • ·otn4 \lilOls ~elfaOB Olia~~a. 

~hi~ G~~WS tillat tha 6re>Qto~ tb$. t)O(~S,lblltty o$ ·in.t~rAOlecular 8.-

00fttl.:S.iQ~ with the eo~VtJttt; ·the ~ifW wQ~\ld ·!>». th~ in#lu.f!.tnetl ot 

~eak int~$0leo4Ql" l!•bnntiiua G!i. t~~ t)Oai.~:ton ot t.n0 equtltbri~. 
·~~ $p!3!Jtit'~ u£ ·~~;-1 -~~qu.tnolino1~..0z1ue un.o- tht'it the 

r~l~out() (t.~iG·ta sim®t oca~)1~wl.Y it~ ·tb$. ~o tor~ 111 e-thauol• 
'l'h~ apcctf-t'l (l!.M. tuenti~~ in. ~ &e~1ae, at aQ! vente: ~xc~.trt tor 

C~~ ~hifti!J: ·1~ f!U~ \lriliCb. ~U that t~ i.Att'c~Olo\}Ulfl~ !1-
. . 

b!lM~ to eo Gt~C~r!t; ~ · ltn:~!ilQie.ou.i.r~ ~bandinG wi·tn -t.b$ 801 wut 
· i$ n~~hout a,.t.f$O'fi, ·on t.lw· ·"utltbt'4.ma5•. simU~ty,. ~ :;..(a•o!i'i · 

c&~ama·thOle pl'l$nyl :atlo)-.~J.-qu.1no:t1tloi, ·the 1itttdm~leoti!.a~ &-bttnd 
' . . ' ' . 

~n~,:;:t~iar;: a. 5""'omb.c;~d 1ttn~ :tn ·ttchu a.mo fo~ (l::U.) te p1 tte4. a~inst 
' ' 

th~ !rJ.tra~,fio.leoular ~bontl 1nvri1 Vine;· ~ ~mtHltiered ~lug of th• 

n,drtlZcne torin (tXB.l• 

HC-o 
3 \ 

c===o ri N . 

\J_ -~N 

(riA) (:r:tB· ) 



~be Sl}&OtWtn Of (i.(2'-on:r.bomethO$ I)ht;A~l. seo)...a-.-_ 

q~Jt~ol:tnot c~ai~J~s't$' ot ~two .brouA b~ud~ (, m~ at ~.m ma aid. 
'· . - ~ 

460 nm) t- tb,.-, mtio ot· t~to l0-~n.o~:t.ntra:~tt;ia8 o'£. ·bf~azonG to alto 

tltlUt!lmt~ nra dt)tiuoe·(J; fli'~ tbo hl1J.tt.va 1n'l;eAe$t,it)s of ·tM ~ds 

is 1 'l• ·fbi) ·bjd~one to~m is c; th~, -stntrlltr&ed to a g:f'ea~o 

em:~~t than th.&- a,so ft»nii$liJ 

~ht) :ei·~til&:tiO!l ie llOOl.0-$0~ to tbat :preva;ilin& in 1-

~~:.wl ~o lWlP'thoi \llil w~ieh ¢1~1$ts a•lu.a1V-G1Y .in tbe -o . 

to~, 11lo A$0 to~m ia $'C@ilU.ad l\1 1A-tl"~tJleoalcu' 1l-lobo.Q.d du..t 

to f(!t~ati<>n of o ~~o-4 1iinlt;? • -

o· 

CX "j 
N-Ph ,0. . N,... . 

( IIJ: ) 

JJ3ataunasa; 1.U -an_ $-·~·teiilpt to study t&o.moobrtJmisrn in fJ~ 

~~~.t_l(l&0..6-q~,~l1~ole, h;;;.'fe ~hom 'that t~· mol~ct.d .. os ~:(h1bit 

· Po-i1f(1~one ta.U:toma~;~.to l)t',ltli~::U.bd.a: 1Q. '~hi.l eO.l.itl e·t~a·~e alao59 • 

· .Aot.4 buo~ 'ti."~tol!'mtio~ JJ~- mol·tJ,t.ione ottet1 lead to a. 
, . • I • . . ·. 

ch~t in the oleut~aio ~'tt~oc»tiQa of tn-t# eaonn•$• ~p~ti.'O-
., ·llhOt.Q#lG'tvf.O 3'ttt4l~«t Of· tl:Ol.UttOl:t.$ Of Q~0%1tla$ nt tl~iO® ao1<li.~:t 



· ehow tho e.d$ter.c(l ·ot a· UU!nber ot :eflY.11:1i}:11a._ Intt"odu.~ton. ot · 

ax1 oeyl$!lO g.cou, lU.to 6-qut,ncl~i ge.nn~allU- mcr~a$ts tno aui41t.y 

of th* .'tWdrt)tf$ !#OUih' .At. pf1 1~3,, -P~f.ltC®t1cn O~f th$ catlinQltnOl 
. 31 

. .u .. ntom O¢ClU't;) · nail :in oonc~- 1fa504 t · 0.$0 ~zJi.q') :U~at~m: 1e pJ~O.t~ltat•4 • 

lt b.fl~ b~t\ ob$.tJ"~ ~.t tor -~al-"3lna~ntr.oltnola, the 
- "'- I 

~baorptton ~aveil\31~· exhibit mtMs$ ~~ u ·tb.& long VI$V$lensc.l'l 

~:t8iO.U tbat deo:teli$es· ·wlth de<.u,•.aaein~ ~ctUty \vitb aa e.P.P&ft4o• 
• I 

ot n ~it'l'flln 1n · ~ha 400 nm :reeion• :llt'l· ~reaer,.oe ot 'l ahQ~g ieo--

~atio ~ conolstf;tnt with tho aue.tar1Q0 ot e"-u111w1wn (1-J• 

d~ratO!-mtl Or:. ot· tbe a00.,.t.WOU}) aitrog"ru 

••• (2) 

•••• (3j 

-t'\t pH > $,. t~ ffl,be1orpt1t)n; .mnximum IlOV~a btdihooh:t .. ~Hn.\e~J· Wile .. 

:s~u111bft.ttm is ett..!fted tO!fJttrd ·the ~ore· <taepl!f oQ10ttc'ed to~ ot 

thn trongen.t (nau.-t.ral £'or.m} n3 s3o\~ in oqu.ilibl.-S:um (2) • ''ilth 

fu'tth~r 1ilOl'enEH!t in Pfl, ·the molecUle· dlr-tsoc1a-t~a a.!ld. a slh:U"P 



bathoo~.,·mc Qhif't- o·c thO Qb$~pt1on maxim~ u o\).e$~d C'0qu1 .... 
9 . 

_._, 111} ~-1--'<lM I 3) .l.~t, V;.. - \ . >i 

,~\h0 colo~~ dee~mna. ·p~td.cnl~l.:~ 1~ a 'Wle'Jio a.tQd1Wtlt 

lt! c~'tH!~1tJt:tc r>al.y t~ ha~oJd,n$l n:tt4 te tlu to tb& f()~­

tion ot o. l<>n£~e~ eo~jw~t~~d chatil• Ua~, all tho '1-a1'11tu;f>... 

S...~utno~illOle show jt.Wt :th~ raVd~$. b~~'fiow;" i•Eh• tbe dt~4lp$&t 

. oolQ'~ ( A ~ = sao~szo nm) iQ: Ot,loened j$)~ OOl,.titi. OllO 0£ ~O~in~e 

·in aoi.d mod:1a (pli( 2) !WJ.d. with 1n~rof.l&1ng ·pll tb$ colour bt'u:t~ae 

l.i.$hw~,. the d!sr.Jocta·tett. form ot. 'be tal)l.eeUle$ b~tng yellow or 

GX'ntlflit! tn oo1our31 .• 

wne p~ieat!l ·in:b~roet ia 'the t&~OX~%109 br;,;~ 4na t() their 

\)OtQntinl usa ne rmalzt·ttcal reagent, nO: th~otet:t.ofll studi~ll on 

. •th.o et~ciMJQl.lio t~1aitians in. ·thea·e m.otectdea in terr.1e of tru, 
. . 

t:tlOl.ec~ll.alf Oli'bitala aJ.¥e SifiU aVEli'l~bteU: Although ta thfl abist"tnoe 
' . 

ot a';.oh etud'i6iG .it 1~ hnlil(U'4o® to m~e fJtJ!I ~Ql)JOQtlil.'i'• about the 

no:tu:ro of trrw.et~i .. oaa ~S-9t>no-ible .tor ·tb~ light ~baor~ion pro• 

· pqrt~~ .ot tba 1l".A~·o-lttnost the1to .ts~etJta may be unt!~toOdt a't 

l0atrt tn p~.u.·t t by Qo~p.~l\f.itZJ:OA w1 tb ot~:t- ~~. e~JpOu.Q.dta whiob. 

llave invo$t1tJttGd ·!Q. · dQ'tail l)y· ~'OVo~l wm~lte.ro 

:. . , ·.:&:a e:i.~le ~~~ •. l:tk& su.b~t,t tuteii ~obt~~'in0, et.r~ug 

· ll ~- ~4t- tmnaict;l.ou ia r~t!!~ae·ible 1¢~ the viaill.lta ~btlorJ;.t1.oA63• 
~he oO.ttJD~t»a:.tiva:tY weak A~-Jt• ~o Q:J:e. fUllY ma*eO :tn the ·tt;ana• 

oo.nt~~at.;tone 1tl t1hicil ttw ~~tltEUll no~'ill1 "?d.e>t. ~b.$ n.,.;,.n• 
. tmnsi:b·1® ~Vo ~ve~• bo ooo$~Wcl :if& ets•f!);rrJt wh-ore 'tl~· .tuat . . . . ~ 

. · 11-TT ·trR.lDtJ,.tun <ro~~ at s!lOrtor a~.l.en:i3·tha~tG1. ~ooord .... 

:tna tlJ t!O .. aenJe~it)t:tonn, tho uvvo;v i;W toe th9 i~~Gt wave l&t'lgth 



/ 
/ ,• 

~ • I /J • • 

ru:tti Uondi.WJ lT •OJ:'bitql. Of 'ttlo t;lGO g~Ol!Pt llhilG th~ 'lOwQJ!i OM 

:to the o~bita1 nrltililB ~"nn ttO.: parturb~t1otl at ~be hit1.):1ttf't.. bond"" 

ir~g TT .... ()r,bi:t~l ot ·ttta 6'eyl. reai.d.t.tQm·~ 62• ~he e.taot~nw .ttp4.1latra 

ot mat.~l ana O;t'gtutometal11o dGVi v~tiwa .0:'£ aimpl:& ~o d;Jee hnw 
. ~ .. 

.()lee· baen t.ltru:>;greted iA tezms Of\ IT-IT tmrte1:ti()M, t.he ·coord 1-

nf-ttiott of ~H-Ml !b;l or or.~ct11a~ ~~ e,gertinf:f tt bathtlelr#C.n:d.o 

ahift. o£ tho. ab&lOl'Pt1on s.,:u;-im$5~t60...65• 

I~ too lti~t <leoQd$ ·tb:~w .Jla$ bocu}; h1Crt4a~·tttg :1nt~u.•t}at if.l 

·tbo biologii cal ·v~o.r;ortJ.et~ o:£ tlw a~o~~~ w~,ich. WG~ ·eo tar used 

o.n11 a4 ,_ MillY ttcta.l retig~n.·tts. .i\~034iu.\3a ~-w ~~~~ 1vcd a~tt0nt:ton 

{'rreo[~!i1ebl.Y £C)r tihe:i.~ atnt.ttl !t~i" ~~d reaott vt.ta 4~. 
~~bQ stll"voa· af lite~t~a. :ra:wele tna~ the bi<,logto81 

0\ffe~t 1a ~lW d~peJl{\O.t1t ~pon tlu!J nat·w.~e o£ th.o r'a{lge,a\$ .• ~1U'aw 

·anti lktnn~.rtt.66 · 'i)lJG~Jllr<Kl 5~~a .. q,u:fJlol1no:ts ( .li • $U,btlti tu:ted ~l 
a~o ~vonpe) p,.o.,,., a~Moa. 1;!li>:1,1! .b~·u~teriont~t!c l)OV%J~. (.~.~) ~tet:a~-us 

.!• \Z01,4 t~ilt1 !• ·JilQ~·· fha 'bU.St1.n(l !JQlUtiOO; in &m/..,100 Bl• l$ 

gi w.n ffl.7J' ~ ~~1$) ill ~fi§~ ettlnnOl Q't; 25°0 awi fo~ ·tt:te ltOl '"'a~al t. 

itl t]lyct)l at. 24°C .rwA :bi Ot>lll .llf;l {;lt 2~()~1• ita. oo~ CtlOO$ ·the 

@'tt~ndnt'd ll'H'iluti~~lQ, w~ •.U,lu.tad~, Obat;t~vatio.tl f;')bOrJe that tbe let~lent 

d1J .. ~t1~~ OU!H~ovtntl ooma. g~w-tb m.'.td the wn.tor d.ilttti.on ot HQl .... 

salt ju~t p~~cv~i'l:t tbo ~~'Wtl'l• 

' . 



. i\'be a~OY • .iJ~a d.or1:vn.t1ves v1a11e tcat~tl .for the propor.tiea of 

tl1~bet~6'. wtd.eh ~boos .no bette:* ~etll't& bt~ indue~ 1U.ab&·te0 ~.md. 
atntnQt\ the l®~'ill!'~s islood. cal-1~~ :iJb.G -rene-ou;n ·ct:tused 'd.io.b0tell 

d~1u.~ eJl,.lflltltio.a with tle.t!lll10 1Qnn69 1n. "thQ f.> """00llt;; ut the . . 
Panoroot:!J) ialertrJ o.£ lrult;~rhiinG &lJ.lfl_~ o:tbcm!lla~~ dtd n:tJ·t ~o.aee 

ditd1o·tes-. 
A at)r1oe of aflo.»t:U}.;Qa taatt'il dor!~ttves. te~t~d b;; 1}a(l 

. .t:U'ld ~~i;ro(;;\l.'69, ~ho~vs tow $1;'bib.-:::tOtC!ftnl activttr~ • ~·cr~ :new fungi• 

tJtstto oom~otitlde of ~ogiaea70 w:e~ i.n:rnuttgu.ted _Qa t1qlli0 t!laGh 

ct'Ultainin&. ·10~1 aa;ti.ila-~(u.~wiil· an."! ·Ql\ aol1t:1 OJ.Gdi:l aonta:inin~ ~ 

ug~:t\• .n rol~rtimn ~$tt u~~ngh:t batiil$en too· ohsl;:;tt~ .eomgl{;)."C .f-tll'i~ine 

t;~.bittty ·tlnd fun&-1..sttltiu ~,o:tivity ot th$$'& Q:Om!)Ounds. G:hea.e oom-

. ~mun(ls e-.roioo the.:tr tungtstati.c oeti.'ri.ty ··bf me~ ot: :tnt~ 

t1~l1.ulo.~ u~l.fit'ion ot the h~a.v:~· meta~ comptrm~1ttts in oer-tatn 

· ~~srmo af r~ eQ:tls. mhf;\so e(Wlfinc t~Jo-ra tnnottvat~d tma thitl 

!i)rev~nt~ll r.;:mlttp.l·1~u,ti@n,. 

!iYSt'!~.!t~!!G nhlei Mtl Stapm t•oooeoWJ rt~lr9lW ~Qfe 
.... ·' ' ~......... ti lt.l-~t, ......... i.,Jl ••• ,,;;~--·] 11!'"""-·· 

· 8342 shows. t.loaeibl{; auti .... -rtd .. orobial r.u:rttnty 71 a.saina:t mai\Y· ar-.;1-
. . I 

a~~filtd.n~!:i:tlOl d.~~·i'V'fl·tivee .• 5Zh'7;. wa,tor ealu.bl$ oopp09 aal t of 

~oldtil.:~fi.'i· e!Wwll f!Jo~e f:~g!oid~l fli!fJf)G.rti'Lea~1~ • .;:\~O~£'l0i! d$~1va:t1.-ea 
<>~' ou++- 1 cd++, lWo+o~-, ~i+o~- ~~· Go++ cb~L~l0:cwe73 e:&:b~bi.t~ un.t.1 .... 

bno't$r1al aotl vlt!r m'tt\ fOi.md to 'b" uaelul ·tn tb.el tt~trac.ut ot 

<lye~~ter~.• 
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AMl.NJit1 Oa\ :Dh(!f!liatr$ t· 'Itad.. \liT~, 

ilaacO\f ( l. 93'1}.,.. 

' 

o .. u..na and ·tt$ ~r.1V2--l·tiwa• Vet.l• 1, 

.iu~tfJ:NOlttiW• L!Ult&On (1954);, P• 1• 

:~.tA-~ cAd. l:ta D.et~1tr<.4.ttwe, . 'V<Jl• 2. 

:&lt't<GI"~OCt.tw .•. '0Ad04 (l95t) • 

.Soltoo-n.t ~tro.e."ibsl tn t~t1ca\ 

Oh¢m1Gtt"J, .'611.~ t ii~w l~Oi'k ( 19517) • 

. ~1!\.i\O'tt ve ~::ionu~Sntrntiou• Kll;tf~:lys, 

r:1o$oOW (!J)111); Cch"tl•· ~\betr. zi., 
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Or~!f;W.:l,tl COi:-1~l~~hlC$ l:l~~ieut.a r 

Ut;ruoturo1 :BG~vlor cu~d Applioa~ton 

to .b.tor~io ~tmJ.g a.ta•- i.tiley, ,Ueif 

_~Qrlt (tiltliJ• 
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: ~ante• lt.• ·1ae1 t 1~H11 )f 
C(;hftla, ~;,botJ1.•• a, ,16t$l• <ltl•IJ. 

A~Oit:iAtt~G ua. a!)~~1i~fltlt~ :tt!dl<)atore 

ot ~nll~Wll; lAM.umt: ~balUWAtOOb\P$1' 

a~ ~l>®. -G.t~(iilr ~le~en1i$, ll1e$t~--

'tif-':~t il®~flw ~~tate tli~l•erslt1 (lJIGS), 

w.. (~lltm-. .Il~ll ..• t Ut 15l C 1Q60) i 

Cch~m. .c1t~t~., .... tlz., ·2a26d (.19tt>J • 
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~21.-. 
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a?a ·(;~;~tm) .• 

''h u • 



31··· v.r:l. I"lan.ov n.n.d ~.~ .• 
~"it~ Ot~ott~1r~ 

~~3. t,tt~ 1lnmusim,, 
lt•Kh;, :B~talt.n and. 
A.l.· Jltle&V .. 

-

•1t.m'ln!~tt9 ~na A~traQ't$ Of 4'to\1•$di~ 

ot ~'Wl. \JOJt£~r~na" 'iin iUlal~rttfJnl 

tlhe!l'J.;$t~s· • :t.OOtll: ~~ VGr$tt~ ~t the 
' ' 

.~~I • ·f~ndele&V wariotio 'lable ot 

l:l{}~tl.ta, O~~burg (19$9),. P• :1.10. 

as. A.t. aoork~tiov ~h •• mol. rihim•• 1!• 652 c·J:J~). 



40• V'•l• ~\.t.Wm~ta.o-v and 
1ani3 r~ .... o · 

41• t'f-~t • . ~~it3;: W•!i• ftaUO 
and .~. ~. Dy:etro££ 

4~l. 'L.f .s. il1v1 ttl, J.s. 
Abbin~: and M.,.~. 
_l?~,no 

~-~ A.-1. • 111t..t00V and 
~t~.:r~~ ~Dn\ '!~OVQ, 

; . 
' I ,, ~ 

· 44-. lh.s. · Jp1nolflt M • .s. 
v.t i "o:ta t:!ad A..t~. 
Uatoa ·· 

' . 

· IJJtl. ·w.:t,. .Kufln~t&ov .ned 
g.v. Kitrct~~l 

' ' 

-· 

~;b•· ~1GO,r6• -i~.bi$• ·t Is. 1175 ( 19$)) J 

CfJF.¥$rtt-. lloot~ •.• U• 2339a (196aJJ. 

. 
l~Atltr {~Sf:)-. ~~-· ~l.ti.llit !Jr 
45 -Ctli67 J • C~n•~· i~bf.ttr• • zq, 
·636®s (l~siuJ; 

C"bMm. Ab~'b'• t §!, 1l114t 

(1950)j. 



4a-. Ii•A• -?ntr1koavn., 
~~ •. t. DUG$V and ,;_l• Kh• 
BntQ.ltn 

4~•· ~.~. Gl::ty~. and 
a.?. 'i:Md.on 

52. ~. $1,. ~fltt·po·vn, K• 
~!tb.~tmllaev" s. 
BahatW and ~-.KJ •. 
fM..tJll$.:k;~e imov · 

!lc• aoom. Abril~' tz.• 87494a (19?2). 

b• l£}:her.t• Ab~Jtr•• ~~. f)6fi:t.9q (19?2J~ 

·O• 0hom. ,t:\ba.tl:'•i 7,.7., ~$3144 (1JW2). 

~. t4fltturf~Qh•; Bi~2t: t.f;03f 

- C\Jbtr~m• t~bat~~.t !i}, · 10164t (~~)j. 

:~ .t\tt.moo.- r~tlitn• i\r~ut .. , y, 
243 (1tlG6) J Cob(t!O•: 11\bstr., ;Qi, 

$14~ (1967)j. 

<loloilr and oon.~t1tttti.f)i\ 1lf or!at~iO 

t~oltS~UJ.loo, .k~c-~dom,~o !rdta,. n.w York 

(1976}. 

tto.l$hooro.u. (!.a~ua(}rit) tt u.~.­

G72) Ct.fi $!N6$J.- : : - ' 



59. t.g. t!uatafin ana 
o~-v.. Mv@ova · 

~lll.l• Oh~· :soc'-:, Ja~aa. • 44, I 

878 '(19'11.) •. 

~;.t. ttom. i.'.tJ:¥1• l{h:trn. ,, ~4~4. tta~ 

saan, .il!t !.33 (19S9).,. 

~lac"tr.ar.de Abnorpt1.e~~t ~pGOtl'll au.d 

Geo.rnet:ey ()f 41~~.1c. ·rtlol;~cala.1, 

AOa.!ie~iQ ~~ll5t- li&VI lbrkt 196ft 
' -

' : .. 

J, -~$M~Oflwt~. O~~•t 140t 

151 (3,.9'1'11·· 

- ' 

· ~ •• · ~Otl (.tote), 

-FJUli-• a~em• .aoa .• Jt\P£lUt- 56, 

' 42l1 '(:l9&1 ) .• -

Bull., Obem .•. t.~oc. _ J~hf 37; 

1U~ta (VJMI-•-.. I . ~ _, 
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tl7• ·i'· z~t.auo. A• 
auenahi ~ 'I·• 
.fie'! to 

Ql,. . Y.. A• !~~ml).i'1$ M<l. 
A./l. 't~altl$· 

'. 

. ' 

,_ 

J.• J.£1!1~ru1. ~~• . Jagsn.'t . ~~ 146& 

(.1052); Ccho~~ Abetr., 4ll (191SJJ • 

.. ~1\'0b.l• . Jtl\dQ~tt"'lfiQl, · .. 1~, '1'5 (196'7) j 

4,-0~em. h~tr.~·· §j!,. _9~6214 (1967)..,.7 •. 

J. lndi® oh~l'l• ~oe*·•· u,. 
i'lfl '~1156) • 

·»toeh~m .•. J?b!1l'mnool~t ft· 1~5 

(l.f.let>, Cot1oo~ ·l~~tt., a, . 
W153~fil! \1961. iJ .. 

. W&rpt• J~ t"ht:A-~• ~c1. 1~75., 

(Jfa\l·~ '1lJ?7),. 16, ·4!.GJ l1itwmt 
. . . 

·12. t•~1• (~baob.e-•. a.1:~..; 

·tt01ll'O'\f~l aut1 'h• I •Ki~ld.m: 

£~nut~"·~ at~,. :t~?aa. ('J/J?S)j. 

DloQtronic .~beflr~)'tion Zpoo trti and 

GSQtglQ'ti:ey ett 0r&.l~.liO . ifAOl'\lOti;l~S t 

. ·. 



75., n,n. ·Ja:tfe ru1t1 
~:t. Orchtn 

fhetl1W ®d: aJ~I;llioati one ol 

~ tt"aV10l.Ot Op00tl~0$(HlllY f Jom 

01Uay t.lt\(\: OoBO ('3,9~2) ani\ refcrreuce~ 



I . 

. 't·ll• 

P!t:lt{~a~~!~:t ~'n?l~.·trJlfm'.~-- A.·-so 11 ~;~ftl fit Ollfi¥~~1~ o~1s~ms 
()jl G~4U!~~~~QU1iiot:wiO!A I: 

UA., Itl:tllOOOQI:tOI . . . ' 

liB• LlGfUiD.~J, 0~ ~~ ~~: i'il~~~S--' f$i!W11' 

u,o_, plU~~HOO$ 0~ ~l'Sli.1l~t41I,94 ~p OllGA~~OilU Ot~~a.;JtS$ 
~D•· :Aii.Al~!f:t.4.fdlt lli•IA 

I!f:B•= lf& a~&)~. 

XJJ• ·~j,{tni~L 
"\4) .f~Alt\!i!lf#i ~ fD.W lt,l~AI:t)4i 

·.•\t.. •.. · . 

.(U) rJ<Ouaoa 01 QR\lA!ifl~:ta co~on~ tnum Jon ati~Silfllll · · ~~ o.a<JA~WIU. a~·li~• - · .- -- ·- -· · · · · 
(_!ill) 1Jfli!-~3l$ Of OM,ANQ!Cnf 1»-jilVA~I-VSl 

\ 



t.t \e,, 6tsouc)t:1~d U1 ~bnrrt$1- • I tb:lt too lil'llazoquin.(llit:tote 

~}.ro ~xtr~~Js effiotent ru-u.1i1Qtio!al ~uaeD.ttl)l....U • ~b!W: cl.FJ.aa t)f 

~odyos fur~ ootJp,.loaea in ea,lutio.Q. \1ith a \dtle wn.~t.r ot ~tal.th 

rtowever., tht~r0 10 no '!'G'VO.i-'1; 1t4 th~ &Jottan:s li1Hlm·tn.al!'~ o.t ,~' motel 

compl~~ he.Vi.t~s been.. jJ~Gl.ated ~1a ~~tll'Q.Qtoanaed ak!ar:t fr~m a ftr, 

reoer4t a~<.l~le of Ol:tJlr•Ot~ O!iiitni.\O~fi os; 5.,~newl-~-o~~ra.1lin0-
.. & 

l:t.nol • 
..:'' 

· 5-.tit';/l.~O~lutn.(~l.ia.ola, ?'~"'tieulartr 'ti1G a~at.U'-boq 

aonvc.rttw ~(2'·o.nt?bOlW'tli1Qi'\Vl} .a~tl-.-;tutn'O.l.~ole (t) app~are 

: to • ~ ~:t!l au:ttnblo llga~ul tor fl~~ritlt~ ()r~otifA, nil \\~ll aa 

· o~~1ot1n•tratlft1t:tott~l motal ,~1~d e•lovl~•e., ~hi~ lisantt contatno 

~o fmc~! omt gct)'t~()e o~po.ble o:t eot).~i\i.i;l&~it»n with utal tna/ 
. . 

o~~omotal ~'!]WJ m1d a~Q'J $! tuated at 4t£(~U~n.t e1 ~s . ~~ tb!it the 

~lll)loo£-~l.o. \0luob c1 twtorofml:ationaJ~ :u.i~intl p.rovttl~s. a raw appo;r... 

t11.~td.t9. o~ ~j·n:theot,l}l1.n~! tio~. ~tll.Y w~0tl m~tell. OO.Iil!Ple~$ (11) ·but 

COOH 

ON=N OH 

( I ) 

I· 



M 

(ll) 

R 
0 I 

Sn 

I 
(TIT) 



., 

l';n adtitto.n• ~iQglG o;xrQ}ILOt~ co~ple.~a likl) ·tJle ()r~ot!n 

carbOltfbitete ·Qi~ld if»le ot~~~ot:tu qu1nol.Sn.olate" ceu atso fotnt~l. 

~bt~;1 p:ro~:P·ta4 Wl ~ t\il.dcrt~~ thO· eyn'tbbs~o· &"16, a.veot~ .... eW-i~<'11eat 

stwlios ('f!l, the org~ottn ¢.Wiiple~ea and r.tt..~d oom,ptex~~ ot (J:.,;. 

oo~bp;o;g~e. 

· ~~ rtla1a"n tt)l;' ·olt?l)~tns 5-(a• .... o~l.rh~ · ·pb~nyl/ .~o-a .... 
~mnoltn~t or .o-c!l~b0$0J!tna mav be eUL~Qrl~1ed aa ttlllO'atS;. 

(1.) ih~ ~)re.H:;~nca of tho Swoquiuotinol at•.;nap. ie. oo~tain ~o 

im:pa.r.t nt.~b r:J~.6tivl ty . towilttda t.'lOU9' ma·t.al toxw no wall ae· orgnno-. 

·ti.n £WOUP• 

(11) i!h$ CO~g()UOJl ma Ut'~Ma l.ight. nbmetr.~tion in tbs vie~b:le 

!'~ginn t>1h1Ch Ot\f l>~ ut1liso€l :lll tbo !Jtttd$ · o.t the oomplo.:tel~h 

(1~.1) S:h~ t;lu.cb bif&b,e:r rQ&OtiV1ty ·O£ the tMttel ions,. t1htht 

. Ou{Il)~ ~ii(ll) ~to,, ·towat<as ·the qui~\Olin.~l ~srt orJ::llpuretl tc 'too 
.carbo.:~yla1te e;rou:_p oi'fars n favo~abl$ or..art~ for Gj'ti.t.hee;Leill#J 

·tb.fl ;1owl ·t~ruw:,t;tiiOn mett~•ore1~L •. otuto :nu~d eomple~s (lll. 1u 

·gaoo~l t~~n~1t1on rnetoJ.. 1~ 1.~a.cta ~~1 th. or6(ln.Ottn comJ>le~•• 

t~ou.g;b a .f!:lOj.l.O ~:plaoer:tult ot th~ or~40tin. gr<Ot\D by the t~•r 

tzsimar.,llf ·(l~ to tho td.gbtui ~·robil·i·~:r of. t:.oo .OOtl.~le~e due t~ 

1ewar td'·£"c·t1ve stue. .k?~il!lt41.Q.nbllt • ot tbis; nt) r(mo~t o£ or&J,!\ottn .. 

t~nn~d.t·:s.cn Ptet.!!.l ~!~od ot)£tt§>lo~ te still Q.Va:tlnbla in. tho lltora• 

t~•t•e• 

(t~) ino 1nf:t.ueno.e· or tho tr1o:t"~~otin $Zi"OUp in the el.actronic 

o,poot:ral ohtlt'atO'tQ:citJJ·ti~)e can bo EMl"i.l.v o.oocrt'!$iUctl by a .comiJQttatiYo 



. .-m>t~.· 
·~ .·U~ 

B'tnasY . of tb& o4lWpl~• ot 5~hel\Y1 n$·~lli~~l1n.otn. 
tv) mb.o or.~~10tlll ,uiJlo:u.Qola:t~ eyp~ .dirn:tv~t1~ m$9' .be Mde 

'?nlttl);r ·$<t1~l;ublf;) ~! ·t~ont1na ·~1tb u~\i0l,)U2 Gofti~ bioQ..tib!.J!late s~ltt• 
·W.Qn• ~uob watll:rt ~olubl~· ~~l.Ot~i~ o~'mplo~s Q%.1e· lik~&ly ·to find. 
" ' ; " ~ 

~ld,~ ·U$~ b~au~ £'Jf th\li~ tr10Q1tlsl p-r.tllletr·tieo of· or~.rwttu. oom• 

·~UtmdtJ• 
- ' 

(vi) ·mle Ugaml oau ba e~ila ·~J;>ttfJ.par~. ~ Mgn yi.~ld by .o_,-

lint; S•~lb~~~qtn,ol1n¢. wttll d~1tHiit:Jod tu:t.t~an:tl.~O ao!d• 

· · .lt) tts p~eQn:t eb&:9·t~~' m~~tJoaa ot p;r:epara-tion ol tnt 
' ' 

li.t!nnda md th~ir or~no:tin OQrupl$U£J ~ dath1t.'.tbo0:. 

Ita •. ~d~tn .. Jt.~,Ml.I~UD:l att.w.l.i. 
·fl;u) 11~l{in W1~d tn t!s p:t~$~At ~t\\4;f .are -:"n 'ln. 

~able 1• 



COOH 

3. <Q)-N=N 

OH 

OH 

5-(2 1-ctll'"bO~phenyi) ·!J•.H.H* 

a0o~a-q·U!noltn.ol . 

~(2'·o·c~b~et~~- r..•riien 
tl~l)aso-.i•qnitaoliAot 

U•-(2 1•oarbomotn&q .... 

. r~iwt.Wl J~~e~::o·tbo~ 

~t\inolAn.~ 

ocH3 5·(2 • .. oa~bo~~M~"l) 

~o-B-~ctbJ),q ... 

qtdt~011M: 

G) n tln6 R'· .:tanote., reapeot:tw.ly, the pbJ::)uolic (-.on:) .and · 
carbO#l (•aOO}J)' plmtOlW o:t tb.l:l J.i.f::,~d ··t~ 'illt)0.C1:fa'. the site 
o£ ~omvlo&!ltion ill tht.?r;L~ Qt+~anotin oota~~~xe~. 

b) s_o!o_~_~ t_. ~~eMot.t_n qCltm_p;l.e~--.itl o:t tlli!J lit~'Ultl nnve boe.n. 
~cen:t.&y N~)O~ted \GOO rQ.-.• .G) • 

r 



' 
:i:lhil~ ··ttt~ mqri.o ban1Q l.ignnd LH, fOfmS ~ly :Ont; '1iVl?.Q ot 

. I - 6 -
orgnuotta oompl~xea, vi~,, tb0 o~~ottn-qUlnoltnolatua 1 the 

' . 

· dibal)tc· l.i~und. L11~t ~onn· ttl~ ·t~o ·.tjpos,. V!.Zt the or~cm.Qti$l 

·::oa_rbo.;~tl!it.t; orgw;l.Qtin q.uinO't!noleto antt the binu.o.J.t1(lr <U/ 
' ' ' ' I ~ 

. t,!..:.o:a,"&~totiA ( t~.LorganQtjA~ ·~(•rb~pneeyl) a~o-~u.tn~i~n~la.tee. 

(f.i'' 1n ot'dS}~ ~o pro~1a -~:Qi!; :tfr).o~m.aon!a~~GiSYJ..g;;tte1 tat · I ;iiii.Mr. • • .• __ ..-'*. •• . ~- _, '' r u . _ A • . •. . •- ._ . . . . .. . . . • __ 

· ~-ISP..S- malilt~!lJL-~~9:'!4 •· . 

. (1) . ft~action.· Of ·tt~ ·OX'S~O't;ta J;e~~14~ \\tith tll~ lli.lvar GQl,.t ' 

Of the 5--(~ 1·.,-,rJ.!."bQ~g.~l) !U1~r!t.i!GO:l,Ut~l•· · 

I AS - :cm,lt of 'the ·tt.~ Md na~nCl (111) WtJ·~~ tttJt~n. in 

dry beMGllt'l ar.14 tho mi.-.ttW'~ WAS '®f.l.U!~et1• ~lte ~aotton tli~tu:rce 
' . . . 

' ( I . ' , . 

r~ £:il.to~d off an<! the bS~t$ml.o Bt)lttt:ton Ww.'f Oi'}Utltr.r~t~1t:ea $114 
' . 

thou pet -0tbe;r, wns- gro<lua'tlAY ndde4• ~h~ q~:l~tE1ll1tle~ oompoUf4d 

"me ·purl.riad frO:eJ t.Ul-~acted dy,0 b& 0Xtmot101l 'ti1 ''th COld be~en,e 

fo:tlo~a by. "Ua.oru~tal1$.t:.snit-ioa t-r~"'A b(Jni!iono--.vetroletlm $'th~Jt ~tur"• 

'l!b.O t~f~Ot~on .m~y b$ rGprenentod u. totlowa; 

' cooAg 

\0)-N='N OH 
+ AaCl 

0 



flti~ l'ea<rt:ion t~zas found ~~ti()ul'a:Cltet 0uttabl$. tor. prf.t'i" 

t1~~ina th~· trtph~r¢ tin lto~ Vllt1V$.• tlith o't$h0X" ·t:rto~gauottA 
-

~t.'>m~oun~1e:;· the· raa~tio.n ·\lQ$ 'tOo etow to bo· of apa &;l't\Cffd.c.al :value~ 
. . 

(11) . 1.lOti!Ot1on ()f ·the. orgen.otin ~·c~ttlte ~th ·tht'i 5•(2'-•carbo:(Y• 

phtlt~ l) oilh'>..a-qutnolintll• · · 

. ~ho :ti~ltl ana n.3~n.ooooria .(lti) lf#J~a tak~B til aa.w '~ 
ar.ti the mi:lttUt"e ~a ettead. ~ho ~~notion ~'ld$'t~we. \'lt:W filtfllrd. 

!i.Ud t)'V!\itG't"nt•tt~ aoltd wn$ ox,~r:!.c,teKl t1'1tfi a-otd bQUiS'ion&. and oo,n• 

. , 9$:A'tr.Q;·trari, pa·tl'Ol0Ui4 Othtl:r W'~ (jrft4ua'lll" nttdo4• ~b$ C~at.a:U.;J;eed 

oflmtJOUAd was Ji..lY.Winad hnn Wlranetod ~& by extrt.lct:t04 wltb oold 

b01UJ(JtJ.Il ~1d 2~ tidQ·Os so1u.t1on., foll<t8ed ~y; :reorasta1lJ.oatioa 

tl'~ ~~~en~pat. G-·tne;- t!~"W:-e• 5J.hu ~~~ott on .ma1 be re,titt$B6At.a 

.d fOllOWS' 

COOH 

©-N=N 

!~:t) 
···~. \ll:.l< 



l , 

lA 
~?tl1~ ot:!era"'~cyn~~n.J.Qn:t t-ot~te t:or 'tha ~e.tl~r.a1tiou o.f the t~1butyl 

·tit~ dart vn ti ve • 

't) RO't~Oi;i'On t1f tliO:C:@'lllO'tfUl diiaatttlta l'i!t 'th the. 6•(~ •-cu~~o.q ... 

nnen:r,l J ~q-8··q t:d.nol i.nl1l. 

'l.!t'1) li~ld .s.~<l J!1J~:t:}t11 (2. ~1) w~ra ta~~n 1u fJry f1'Ih' ~ld 

:ti1~tm."e ~:aa etirrad. ~rna r-era;,),tion tt;;.i~tu.~ wu~ :fil tere~1 ~ld 111li• 

-tilled <~f£, {~Olid was e:g·t~~oia~\l tdth col~ bm~~-m.l Md Olilnoe~lilrn­

ted, gliJtt-ole"um (:rtb~r w~n grr~t1u,tUt1J addfld~ !tw Ort7rrtall1a~d co;n. 

rJOt.u.t{i ~Vlll our1fi~d fr~m unx-~::.1ot~d ~e t'J::r ~xtraet·:ioa '<'r·tth ~.;";l,d 

••• (3). 



.,it) Rooct:lt:h~ ot. 4torg®otin· d,ihaii~~ with the :s-ve:• .... o,.rb(WO 

~tno.ey.tlh~l} QSo ... a..un:tnolir~~l· 

~he ®tor (r.·•treH). anfl !\1Sn:te (2t1) ~ra. tn~en. 1u. dlV 

benresene ana. r:efluxe4,.. On ·ttadtt!.on. ··os: pat~()l.eW!l etni;):r· tQ th$· 
. . ~ . . . -

QOU.O®t~at'Gld. bf)UVStlil.O. ts0lU:,t10£lt 1ibO {!i-o~gerlOtin (l01,.1Vat1 'V& O~d 

'be nbta!Md• 

COOC1!3 

©-N=N 

m~tla!!!• 

(i) ~eacrtion of dlore:~ottn. co..-q,~l*'xer:J) a£ the li~4.tl '""'"{y;•n• )2o~ 
witb the M$-( 'trio~~'tin) a :!d. de • 

~tw :(ri•n~ )aJti«a ruld ·(na:m>·2o t1 uJ wo~ tnt~~a 1n d:rr~· 
bl[)~~;lnli.l ~u ~nu.~ed. ~1 .QAdi t1Qt4> ot v0troloum eth:()r to tlli) 

oo.noou:triltod ~!Wene edlutt.on·,. tba bln.®ia~ tli/tr-:l•O.~~ot:tn 
· · ( t:r1crg~ot1n) ~o-q.uinoltnu:tatf>s t)oUld bo· obt~ad. · 



I 

d;-:~:3 

R • ilbOt\l/lt t".ot;'fl.t Uutyl t1:lii. meth~l1 .. 

a • :;: .. i!oo•-rJl t.ul~J. tn.ttrl 

{ ii) t~Bett;lt~Oa {l!f tbG 5-(2 '*O:~!rbO.ley'phEH\Y'l) .Q~O•S.qU.blOliUOlS 

~~itt Si.a• \ t:ri-o-rw~otln) ·oxide~ 

·:~h~) l1(~,.t~(l n2td (a3an;2o (1.&1/ wot"3 'tatto£~ in. IJ.r:'Jl t#.)~Ollioil 

natl ::r~.fl u~'O~~ C:u f$<Hli tton. o£ vGt., $tbtJr ·~1_, ·t.bo Ct3.f~~ntr.atll'd beu.a~~ 

COOH 

\0)-N=N 



(111) .~ot:ton (?) .~ 4S) wo.t"o e1.eo t:r1ef.l to.~ tllo prepura.t!on 

at. ti~.JJ li1.ntlolon~ 0~1MUOtit; QG~)lo~a, nc,.wsv~:c. ~~action 

(5) ta fourul tQ ba 6~ho bout one £or thQI p~p~ration Qf 

~3n\n • :t~n£~)~ t~po o.Qmpl.~gliJflh~ 

. ~ - ' 

OH 
+ R 2Sn:x: 2 ~ 



. ' . 

.l\ ~tel'enoe to ·tt~e n'ieth0£1$ ot :~~~~'ration G.f orgtlltCt1n OO!nA)l.Ges 
I 

(!10) wotlld sbow tbat tho yield ere tb~ tt~a1·~ed or~otin earb.OlQ'• 

lnto ~ quttv..,lt-~o1~Ate ti:t'O ll~para«eat on the !i.!l't·tttto ~f the group 

tt ~nd n• ooa nl~o Oll th~ m~tnoa o~loyett .• -~~ a4(tition ot a 

mar:tll QJ!IOutlt. o£ :pyrl!lln.$ to th-0 ~omct.ion m·!~t~ to Ml\t,:raU~e 

the Q.4)'id. £O:t'a~a ;in t:"O<:lOtton (2)• _(~~-~~ (4) .Qtlll (1) !1ttt)rova%3. tbe 

1t10ld. no~r$wr., l."l tho onem· ot atruu:.wlat;1on ot the ~t.rtaot:inoltltes 

't.~d.0. nlta-thott g:tve$ ()otur!.~lcr-®1¥ lowe-J< $1$ld,t) etld i~nse o.:t rGnc~ 
t1or.t t:t.mo awn fi1 th ratl n~itlS 4oGs not :tnQ:rsaa0 thfl y-ield et~..Ai"" 

tlonntlN'" 

~ne binu<il$a.~ di./tl"t•O:tt6tlitOtill ( t.t-io.t .. gnu.ot:i¥1 oarb~•· 
. . 

;p~l) .~¢l q Uin.Oli.nOl~WS t~Crt$ Obtninod 1U. 2~701' .Jiel.<i by 

·the l'OE~.tion {5) and (S)~. 'i'~ y~ald in r~uot10il (7/ U! aot &004 

thoUf]h tl~ e~t'loti.on tima .1.a a:hor~. ~:n0 ~v.e~e nol.dtl gootl tqr 
·~notion (Bh. 

A e~?,ey ot tb(l :rea.otton p~.dttew ·tos<¥J·ttH!tr ntb the 

· . yiolde «tnd. the o~:pGwtm®tti!. ocnd.t. tion. W$Gd in the ~e~nt inveeti­

gation ~ro gt..ver1 u Wnbl.G-. 2. 

1, -~·u -,1,\s + ll'ba;mal. 

(1$1) 

. ~(1!!\& 2 
.. ~~.lilt .... 

r~tmr-1montal · 
~oru.'U.:tion ~a4 

~t~WtinlU for .U[). Pb · ·l3nu t B 
no~ ia dxv.t btD~~-. 3 . . 
prOtlu.ot ow.vat(illiead ( > soo01 ·71J) 
£~om beU.'iSt'J!l$-~'t· f.tther 
mut~. · 



•aotnnt~0 -
(j·~nl.e r.a•b1o) 

·a. ti1 lilt'+ Bu~nOtJ(};)Sz 

\.tuJ 

a.~ t_.·•at•+ :PftaSnol~l; 
(2't1l 

·'. ·4• t:•aa-• + Du,eo.mJt:~a 
.(2;1) ' 

s •.. z.•tm•.+ Octe~nOl~ 
1 {2,\1) ·, 

- -. 

~r-otlu_ot 
(tl•P-• oc~ q:1eld ·t') 

.iltt~rinS. c.t aw 
tqr s b~~ur«t ill d'W 

~~G t D~t:luot 

or.:~ata\l,o~Sd ~m 

be~'0nfl4)et-. athe~ 

·m!Jtture• 

nu..-6ijnr. • n: 
(a~o0, 40) 

. 
$.tt.rr.ttlg at 11m to:t _vh2au( L •:B1 ) 2 

. 10 hours iJl dl'f ~Hta, (359°\l, 46) 

tlrodUCt Ot?tJtnlU@fZid 

· · h- bo~flne-pot • et~er 

·s:lnure. 

p%'0{;1® t crl!atall1e»Gd 

:t:tam b~~cu·p~t-. .. 
'tller. ~1J&tu.t'G•- . 

liitit"r~4! Gt ~~ tot- <k.t>G21$n(~'B*'12 
- . 10 ttoll.t.'s ~n d~ tllfll', ( 14t!0 1 00) 

l?l't1dU.Ut OF.!s·taUtoed , 
- ' 

~- uaM$n.~p-f-'t-~ --otb$r 

:m!~tu.re.-

,'. 



e. t- •:;:rn9 + ge2;.rnt~2 
(th1) 

7-. r,•aea-+l?b;;,~-uUl2 

(Bt:1) 

\ : . 

(241) 

£.l02<i,ll(!.i fJJi )2 
- -

(1&)0
, 401-

. -

ZlU'!!<, :~'rOdU:{}t ory-

o-tc~lli-ood £~om bii!l.e~ue­

hlot • C-'thtl:t ~i.XtUt'{j• 

Z:tofl.Uii~~ti :·o~ 10 1\0Ui'S> F'h2Sn(L' Me )2 

in _ ,{1J:".;t bQU~t-~~l. :&ro.a ( 178° ,- 55) 

duct 0~9 -ntalli iZ~d .K:t~ · 

b0.t~'k"!\-i! ... pe t. fJth!J~ 

·tstilttW.'*fa •• 

~UI}ttts itl d:tt.t 

· b-ewe7Itl~ • -v:ru~oot 

Ot"'t~ta-Uioad from 

b0~1~Eltl$4~H)'t• tttthe1,. 

m:.t~:tW."t.l• 



o~. .I1 1i<tQ£l + ·Octaanca2 
·(·au .. :). 

10. r~ • utefi + Me22uiJ12 
(211) 

l~•· Vbs.l~~( L ~ll• la 
· (~h1sn)2o 

(1~·1). 

/ 

aofltU~in&J tor· 10· 

1\l)nf)a jn· d'l!l btl)-.ene6
• 

·"~dttOt tl~.;f,etolltoatl 

' .ft'Ot.!. b~~--rt4't• 

·~thel' l."'<lUtUJ!O• 

U$1i~ma to~ a,o. 

· 1\0ll:Va M1 di'3 btl~$A,a, 

~~bduot o·~~tGl~t~a.a 

tt-Qm b.e~ooelilllp()t• oth,er 
- ' 

~·zi$t~.(L '~ l2 
(~18°• GO.) 

~flwti.!l!! tn iJlW· lfb2sn(ts.! ~HJ~b3)2 
b~nae• ,. 10 hottvs•- ( )000°,. ·65) 

:t'~~~oot ~l'.fatnllta{)d 

1\tQ4l b~O~Det•. 

ether r~$Jl•flit 



Ra!\O'tt.itlt8 
\,E!()J.e ~at13/ 

11D. 1Jb3~~nf»'ll 

+ 
.lJl\s~Qla 

.(SU.) 

110.. (L • ~itla!swztta 
., + 

~)to. ~ 4 .. [~·1 
1'>'1 ~~sV}~ ... 
(l·~i) 

12• ·!tl2a.n.(L*U' )2 
+ . 

(Ph3~~4->l,o · 
(111). 

I' 0 > ' • 

~:port~m'tal.. 
contU.\iOJl; ._ed 

Sti!'ring ·1u d.%:1· 

·b0~0nQ3 toz- t'; 

bOU!"a i p~t10t 
. ctvetal.:u.~~d t~un 

b~il.'®en~tu'tt. (lither 

~f'tt.W.nt.~ tn df'/1 

· ~.tt:3en.e f~:v 15 

h~~. lfrot!uot 
. ' 

Q.trfGWl'lGfid f.ttom 

i)t)tJZ~ne-~t. etoo~ 

m_;~~tUl'tih• 

b~lU"$. prOdt.tot 

OtVstall:1aed- from 

·benz0ns-p!ll·t. fl'thO.,;t 

't11-~tUl'th 

- E'h -'"*· 1· ·f!, .. s "''-:'!~ ... --- ~~~\M _ur.: , fJi 
~ · .... 

I > i'llt'\.0 .~:m, \ ~ · 3<'.rv t:. wu, 

?bt~n(~# '.~3~h3}a 

( >aoo0
, 35) 



P.eaetante- _ 
(t.-~"<>le- ratio) 

_1'&· 0ot2~f.itt.t:ttl )2 

+ 
(1?h3an)'

2
o 

(1l1) 

14. t~e~JJ.rl\L~ !i' 12 , 

+ 
(?b.~ so 

(~U.J 

15. Ph~sntr.._•n• ),e 
+ 

( uu3>3nl-2 -o 
(.1$1}· 

a~flui-!lB 1n 'd17 

beM~tl0 tor 20 

h.nnra, .;)rodu<rt 

or,re_tQ111-~d tram 

be~o.a'""'pet. -~thcli' 

~txtu.r-&• 

at:::t!.~tnt~ -_:ta ar1 

.bo~eae tor/ 1.:5 

b.OiU:6,. p~~ot 

ceya"n'll1ood from 

bG~Gne.p~t. ~tber 

mlfittUl"~h -

v.en u~dn~ ·in drt · 

ba~eao tor 26 

b()tWO_, prodw;t't 

cr.yata:U.taed ff-Qtl 

b~U!aGfk.b•l!,)Ottt et~r 

r-l~ttn'a. 

Qn.t2Gn(Lt3~1l~)2 
(a,&Sob• 40) 

~eo-~nu~ ·~.t'W!h.)r;. w --- ""' .... 

\1?5°. eo) 



A1€:ltatJ't!'ii1U 
(11ote ~t1o) , 

16•·: ~u2{;}n(L•Ht )2 
+ 

~~- {:;,'")· 0 \","""""'a·. 
(~#1} 

17. · i1);}.t2$t1(~.· n• 1
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Xl'-:• .~@~!'JJn~!t;tb:": 
•.:., .-:--- .. l;OP.idtr _:;;;--= 

. . I 

. ~be p:tl~pai\'ltion ot the li~nda, tll"~~Hlt!.n c~~otJ.t~d.a ~oo . . tar 
t~!!J $Y"ntb.~ia ofl·tb(J) or~ot:f.n· ~mr~li!tt1~~0, i~· .(l~so~!lb~ 1n tb;t;e 

f~~~;ti()-n.~ 

~\ll' U()\Vtmta W"rfJ i(l\U'U1~a·. ana da?,.OO a~. dese~tb® i·u. V~ge;L 7 

U«:tl·tat'J$ 6tbit~i1.t@: ~\atet\• ~~$t~Ol~ut~ ~tbel1 UJ::J.f}(f 1~ thtl t'~0$(i)lll'b :!t+V'~tt-. 

~~lon. ~t~• to tfl¢): tr~etfLQta; wit~ 'the.b~ttq r~~ ~o0o. (ill 
' • • I 

mal.t~nfJ .~t~iA'te· ~a ~oonact~ •. 
. . 

. Ah''ia .a.P\'u.rtr~ i'¥ero .qf;o.opaatt_· ·itA ~"~oi~·mttll/~si usa~ ~okmtln 

ia•~/i?~~a n.,_~: :~1P¢1~~r0!l~t~t~'~· 
' ' . ~ 

(i) l!~ep~~ion :Q'l ,M .. l· 

i .gm .. · :of nal'tl\rnnUtc · ll.ci1t1. r1~: ·a£ ir~nt·~~ ~"1-. a l1tt:tlt) . ·-.tfSI~ - ; ' ' ' '. - . . ' ... . ' " -.. ' . 
\1i·ta G-a t~ ~t o~~ll.t~(lt~ ltr.dt"t>e.blqri..Q ~~1flt: wa~. M~eot~~ed 'filth 

~ . . . ·- . . ' ' ' ~ ' . ' . i . 

. . :La ~l ·Ot 4Pl~. 201~ $Ot}t.um t~it~$~• 5. F1 oi ~b;fti:VQlqf "ttinO\tM Wf:l8 
. :- t.- ; .. 

. _aisa-ol.v~ ~n,, aqu.oo~ 2tt· so~li'fl!l. tw<t~de eotution. ru1&. ·~. ~0&1e6 

1;.~ 1°0 · i~-- ~~· iot .b~tb vr}uob w~a ... tbo!l.0.ddet\. to tba ~old <U.~~ti£wn 
I . ' "'"• ' ' ,·_ '• ' ~.' • • • ' l' ' ._ ' ' 

~~t s<»ltlt?.On. ~ttb ~i~~oo' :~t!~l"~.lth~· .$. ~oa COlOur d~v&:t~p(;}d. 

:i' w~~ !it~i>~ ,.,vornt~h.t tn ~ ft~~!~G$tor tolt«m~~., w. 2 ~~a~ o.'l n.:J:. 
. . ' ' . ... 

•d tn~ n~~a£1$'1 v~~t:b.·t10•~ flV~f)(l;tll.OriQ ().q1tl wb• a. de~ ,f'~ . 

. p:cect11it~~t~. o~v~at~t ~u.t.,- l:t · ·~t;t~· t1~tt0m·.t \l®i'l~. ·@~~ t-o$ 
• I • ' t ' 

· ~ittl ~Jat~u.~,. d:l]1~1.1. ln. ~1~. :Orv.;O~Qll1~&:t;totl t~:t,lm ~tb.~r.tl, .J~elt\Qtl 
. ' ' . ~ . . - .. 

, I 

. ' . 
/ 

./ . ' l 

. ' 
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Dldlli 

!1~1~-

'lf'_"d, 
4V.. 

tll (!f.t-T ). 
G 

. Antll.V1ii ~ ib.1,t~ 
l?ourA• 

. . 
5 tl'l• {)~ coU/J{)fit?:o;ta~ hy·]~c-bl~Pi.O ~t~1~1 waa mixod tJ:.Lth 

~.2 ~"m e:~ on.1lit4:l ~~d -w~ d:1ae1olvod \rzith th~ adtU:~i.Oll. os 00 ~J!l 
. ' 

t;;,f ilt:H:h, '2h~n 1:u it~tts ao-otod ~utl .oodf.,~ r:t5 tta.. ot a r~or~ ~elution o£ - -

ondiun J.i.itri t~• 8 ~~ of ·9-h7d:rto~· ~u.~J:'lOli.ne wna d!e~ol.ved. · in 2f~' 

a~tttum l~~~-l~t1~itl® n!ld oonl~d- to 6°0 if! mJ. ie$ ba·tn t1~~1.ch Wa$1 th~n 
ad(}Gd to tl~ cold fli~o~1.ium :tlf.tlt s<~luttor.t wit!\ vigo.r~w;, etil:'~:Lng. 

It w~~ ltoJ;t OV,)~ rlit]h:t '!tl. ~ ~~f~i6_e:rn.'tiOll f<»llowed by 2 m.-~. ait .a. T. 

lt r:ltla fil~el!od •. at;1Bhod oovt-)rr.;J. ttnte~ wi:tb 'rft:lt$l"; dr'J.J:id .in ~1·~~~~ 
. . 

C!';Y'ot~\11sati!:ln fr~-;t:a oot.nano.t y~elde ·th6 d\l~i~~d pttoau.ot. 
; 



- f') ' 
a. 'l?!!®par;ati()n of /:'iA'~Jellj .; 

~h~~--,...;r~·~~~~ ···t~---

}\ d~Qti~et\ SOlUt!LOtl 0£ t'!lot!'Wl flf.tt.~ailt,itO l!ll. tl(.ttl$0'Ua 

by{b.~ryohlot-1c! nn.d waa n~:1ed to a et1:etr~<l coltl &Qltltl~. ~f 8-

h,.vi!rt)ey~ ub~oli!U3 in moth.af~Ql• ~lnough &iOtnno:Lwn aootntfi wa$ -added 

tO noutrali~S th~ by;Jt"OOhlOrio a.Oid.,. '£hu l:l~t.'tU.~.!l wr.t.fl Jtept bt:;l.&lr 

5°(l to'fl 12 hou~ ~~.t.'t(fl' i'lh.iJJb ·t£1~ t.:ti11:'t';ara wau f'tl·tari.J<l and wamheet. 

·tbt:tr.Otlgbly wi til ';;;!.~t.c:r. ~ove:ral ory ~t~llt·!!1ati~1Ut} X:Com raetlWJlOl. gav~ 

ull Ol'\'lU$f) O');lOU.r~(;l ~~1."0<lu:;)'t Of; tb~) 0!1~+ 

: 00~:& 

IR ~V3sJOvO} l~lZO , om•! 

~ 307 

4. 2rai)Q:r!'nt1'on or L-t• Ue.2Jc 
~ .. --~~~It!0<;&9-~ ........ ~ 

aa .... $::. ? --~~., 

fJstlt;J.u.'tiO.U Of' !.t • UH'. t:~<:tf.¥ dOll:,} U.Ging $t~lid~\J.1d prO<r;edu.ro7• 

~a ~l~ of L'!UJil ~.&$ d:;#.t;Ja.a.tven in 5 ial• 6~ mc·th~Ol. aG:d :ltttle 

~.aoun:t o£: o~uo.;n.tratet't oUlpb~io. ani.d wo.s a.ddoa. ~~on tho ~1zt:u.re 

w~Af~ ronux.~tl to:t"' fi bt.H,at-a. .iln.Otl,f$h aoditt'll b:tcorbonnta wau Qd(lsd to 



' ' 

. ~aened · a~val'lll t,1ooa 1.-d. th wit,tt)r ruid be~at:t.e 1~· e~ WtuJ aepa~t~d. 

On. ~v~~Ort$t1ca (.)U t~~te~ :bo;th~ a. gtJJ-:mYfi p.t1f)te uaa. ob~:u~d wntol:t wa~:J 
•• ~ " ' ~ ' - - ' I 

· $lttractet1' \1f!:fth solveiJ.'t ~tho~ .•. ·ttepuQt¢4 Qrgt}tUlllaa'CiO~ $l'Ytt "tbe 

tlaauoo Oftl~-e col ourod protlt.tot .• 
I . 

• ~12°0 
• 85~ Yield 

Pmt. (.o > 
IR 

l 3•?8: (OOOOlts)-w 4.03 (Q .. ~ - OOJla) 

• -Dt\9 (~0) I 11SSO 0$-l 

& (e.+) 
• / 

,I 

:r,A•~$H• ~atl _tl~.t'a~ \.¥ -~~pontt!Qation of_ L~M~2 ueing 

etandtWd .~llooedur:,/1.~, 
- . . 

1 - of L'li~,a waa dir;~aolved i4. 00 ~- ·lu% GQd~U!.ll t,wC!rO,Jj.•lu .. 

-~!!,Q~ tho ~~tura w~ tt'GIJ..wt:etf .to~ 1 b.o~• ~~oei;;io · fioid wa& add«\ to 

tlelttlJ.ali~a th~ alkali. ~r!YJ ~ture ~tul ext.raatod ~1ith c()J.d ben~~•• 

w~b~ GtlOO&~!$iW.l$. witb. 6¥~ sottili\m !ijf'drogi.O:e ·~ f~lf M:tb \tater. 

~~Q t.be c.o~<leritrut~ bat~on& aoJ.ut:t.oa '®tis added r)Ot~le~ ether• u 
. . 

, o~ngt) ,po)..om*od proth:.et oeQa~tQd a~ n. oeyot&l• l?:roa~t waa 1\'wt.t:er 
. ' . 

p~~ti"a. tu· ~pentoei: oryetnl._liaftti.on.' 

i. 



1'1~14 
'. 

a (~t+> 
e 

• f3~f& 

J 507 

Xa-ipt).r,teyl tii'l ohlo!'ide (rlliltUt\ ~ ~<.dtt~tlbet'dt) t¥tio ueed after 

-r$Or"/(~tnll$$ati.Oll .o.-om p~:rt#OlQ~ etbn~, ij•l'•. 105° ..;.. iOel•o (L1Lt• 

m. P• lOt/'o). a~ 'flhen neco~ary• tl'itlhe!'l11 ttA Ohl. orieo W@ nleo 

t?ret!)~~Gt\ .t:;ram ·t•tmphetql t~. by ~bo ·.t*~~ottou at ete.1nntc cll.l.o~1<1e9• 

Bt~(·t~1p~1 ·til)) . OJti.dc (En•~•. 122°/ • 12ti~C} Wit\6 !>r0p~ed 
b1 tbe ~~action .of tt.,it)b.~V1 till cilll)t>id.a and .oo~-uo· 1w<t~Oi(·19$10-~ 
lfhe p.~odtl.Ot w~ ptmiftcd .· bf. o;tystntliattt.1on. 

tz~!fnlt!rl tin. oh1or1*~e, b.;-p. 152"0/10 ·mm .. (il.~ .~~G•) w:l" 

uooi.t v1ithCtUt· :f~·th1D~ va~1t"ioat1o:h 

:Ste.-(tl.'ibU\~.,1 tin) ·o1iij.~l&;;· b•tl•· SW-4°0/lO mm (llt~»':~tf • ~1R 

!l&\W AG ~£il$t~~H~ - llAt~ltOV~a)· 1 ~£l:libuty:l t·tn noatate (li~tub l•~G·•lt 

DUnltyl tin dib~~t~1!o {A:L~a .... lJ!vls:ton, Vt.:m.t-1?-or1 GOllriO.ration}• ~4 

Di~~t~l ·tin. d1oblO~lt1e (l~uka ,;\•G•} ·e1ar$ ..aqod ¥J:t:t;h\1l1t t~b.er :pttri• 

ftof1t'i.on.:. 1\J1fihe119'1 tin d!obloride was ;Q:repa~ad tu· ~he meth.od of 

GU»>nn ot o1?·1 tr-~-n tet~h~nyl t1Ju · · 

D1(;~tyl t.m · tU.cblO.fl'ido ~Jo.s obt.n1ned ® ~ gift team .i).r. a • 

.13a.ti~Joe G:f .rw#k: l(t.{!~tr'.:tr :aol!tbey~ writ:! uaed witb.oat. f'~he=" purl.t.lca~ 

tio.Q, 



(_-

·, 

(!tl) ~~ .. !t~~i&!i\f.-

ta.) l1tr~9~~1oA ol! zth3~nn•a. • 
· .... Glhf:ltt.U.jtfT:_If. &:::¢4~ti.!iG_ . . ~ .A1 ~-~ .. P ii,'lfFZU;t~ 

-l~ m~t'tl~fl ot~. '$»i_t:J~l t$.~ oi!lOt'a.t'ic- (irt.,oa Gt _ a.:a m• l!l~l-e:J 

(aM oUv0~ ~nat tlt :r.ltm•:· (2•1 a. a .• 1$. ~ l!!OleJ itU; 200 ml d~ b~~ne 

\lftl~ ::t'Qfl~, t~f! tlbout 26 ll~~. -~c :tEmC\ton_ tdxtt\" woo cooled 

fl.~ £i-lta;te4 • 'l!o the <:Ottt}~&.'t-r~Ett~ itl·tt"ata w~ a~ld~i 1let~Qlo~ · -
' . 

~-tb{)J' Wl1Gtl an 0~~ OOlOU'l•W UQ11d ~~~t.eti ont \'~icla \1'/Q. :£11-
, ' 

. tel'~tl ott Q~tl ~0h.e<1 wi·tb · ~~-t 1)$tro'll$nta. ~tit$~. ~bl.l etn.id was then. 

_ 1tf.r,tehett ~~tb Bi' eot£1® b!ot.\rbtlU.<t'tf> ~olut1on followed ·brf ml-ta~ to 
~u~ov~ ~ u.tl:-r&aeru~ li~l4• · m'be Gt:;l1d wo.e •·t;ra(rtftd with e~l.t\ 

. . -
b~~-e4& . ani! .. ctllle~f·.:t;~teyd t1; ::QvttpG~it~it"itl• o~ ~dtttti~l. of ~etllel.ewn 

,e1th~r. ~t> _ {~~(1-"at!"ar$~ ·solation~ ~qQ tlOl~~ed sottd -Uapn:reteG• 

Wbt'iJ V:t"OdGlGt Vltlt\ ~~tied ·b1 $0Vt)r.f11. ~CtJ'1!ltt\ll1aatiilA t~ b~eM""' 
~ • . r ' 

.. pe·tt;,"<ll$~ .. ftt~" mi.x iJW:a• £1!1Jt;~~·H .~ obtai~lOfl-as a b;r;t8bt CJr~e 
' • • " • •.1' 

; • ·~ 2 

~~~yti~al dAta.· ,, ~ 11 'i 
' . 

~ (,S) 

IGund · # ,. 63.atl . a.ao a~oo --2-,.Ee 

-es,t'SS ·::s~s9 G.s, 
_ 2)~tt,(OOO)· 1630 ~m.-l--



~1 ~d.2S·~w:~ ot t:t-Un.ttyl· tin tJCGtat~ (1.•:f.Sg, 3,.4 mwmols) God 

t·•m!• tt.Ot!J a.4 m:•mnl.e} ~e~t) tn~.e:., ill. 100 ~ illUI ~FW artd a few 

<lropa ot. py~i,t~Ur~ w~~.l!?G nd<:tecf fo:e ·tbe n&utrall~at.ioa ot ae:t4 to~mea. 

ua. tna' reaction. !lb.& l.ltl~oti9n nn~t~ rwa.::J eti:~L-.rea for a !lourtt at 
~ . • ' I' 

·room tar:t.P'Ol~Q.tu.~t)• f'be_ voiumQ WilS :t»odttc0d t~'l_.abotlt 70 ml by 41ot.11.la-
. . 

txon,. ooGl~tld f.:U:td tittered.• ·On n.tldi tion &f fi$'t7!t'>l¢Wtl ethe~ . :to ·tho . 

oon,otntv~t~d rfUtra.t~, • bt:Ow1~1 oolO!lttOO ()t"Otloot eupn.r-~~eil wh1t1h was 

'f·il:tered• ~11e aoltd, ~rtae ~aG!lr::l·d. With ·h0t p.~tJlOl.$Wll etlltl~., tol;Lo~;(!)d 

by 2fb ,'J!Od\Uf'll b1earbonQte sol.":'tion to raoovo unreflot~. ligand ~.4 .. 

fiMAlU ~! tf1 Vf!tt(;)~. {~;be soiid. t1ne e~traot+:Hl with eold bt.~~een~ ·and . 

coooaG,t:v~~ted•· ~ thtr# acy.oo$r~rt'lted .. eo:t.ut;~..oa. li'$9 Q.tlf!iod ·petroleum. 

r:itho:&; oo~il.otl Qttd. ·fil'tH;trod·. ~hG brown.· ooloul:'l~d p~odu.et waa t\trtb0r 

f;uJ11fi~d b'i ttc~o:r;yn~t~llt€!~1ti,on t~l'om. b®ne~petrol.0Uril etbe~ mtnttU"e• 

!l"~OU(44 -;· 

C~l·t'Jal:ated to~ 

0tae'B57~0aUI\ • 
-l.-l4. .· ;. 

G 11 A "'!!!"· 

67.72 6.,3() fat28 

67i16 !;•3$ '~·•22 

1\w'(OCOI ~635 om..,.1 

!a .(~) 

30•12 
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a.. t.rop!Wation Qf ~h~~tS-nL • 
~~--.~,(#••·-._: •n ~- r ·~~·~·w~ 

A r.tbttt.are ot b.ia-(tripMeyl t1AJ o&:Ue .(0.7.1Bt -l.O .. nb$()1•) 

o.nd !jfi (o.og• ~.o ~Yht m~o 1 :t.n va ~- &ey; b<u~~tlo ~1~e ~allttl(~4 .f~ 

26. b~tl!.·a. ~b{{f $Olat1oti on h&t tiltirat1 .. on, sn;ve &. ~esid~ot.e •Ot u~oaoted . . 

li&~ll¥1• '11h~ :fil·erato wo.e coueentcated by evapOl?t\t;tan OQ. water tJntb 

t:ollJ)lfSil bY t\(1di t1 on. o£ bot pet:tnl.etlm $t;har. On cool.lnf.§• an OrQn8~ 

ootoured t:Joltd was ®'tntne4 whiQ.h \ve.e~ ~~tt'G.OtM with 25 tl\l of cold 
.· . I 

nM· tbq be.nz~ne. ~be . .O>til'n.et wno. coU;oorltra.ted, ltot f)etroteurn· ttber 

vmtlJ add$d to reeprl;loinit.a.te th.& pi'-tltluet wr.d.ob wam ee6)ar;diGd nud 

d~tc,m tn vncu:ua •. 2b~ :p:codoot. _W$S purl$1~4 ·b.V reoeyatflll1tJat1on. ll'om , 

b~~f)n~et~Olfbu.m · ~b1)~ t~.ut~. 

:#--1GG0o 
,,. oo··$ 

,,, ., ~ 

A~tt~ aGJtat 

.lound l 

4~tt ~repara:tton o£ :W.!il23ttoo . • 
. ......~~..,·~··._.,,.,;*rF.51!19fi!ltl!tsiilM.n"!'M~.,..... 

g. 
60•20 

~ .. .en 
Vl.llfl~ 

u 
-~ 

.N .... ~ (%) 
~.10 7.0 19t00 

·:... . A .Sl'-"ttura f)f bt8•(cU.p1.tt@nyl. ti •. n) o-1t1~1e (!hllSg; 1•5 m.mote) 
I 

atld riB (0,.76S• 5.0 m.mnlo) tn 100 ml ~· ben~~n~ was -~~flwtat\ tor 

eo . boum • 1r~e · ~etu:t'Jlou '£11Uturtt was oQQled oot.l 1:1.1 te~el\ ~· ~tta £Utrat(ll 

was· coue.E)ntratGd by. ~vttporott1Cta. · atlfl hot pa'~~.:~leum Gth~it ;W-\e · ad.ded 



..• r;,,.. 
-~.,. 

w~en .(A -~wc<d.:-pt:tsJta ~t)t10$:X:Od• a.t1 coolil'lf.St tl\tl a~-~~ oolc~d; :produot 

~s ~9t~~;t.teci b1 d~cantitlt:lon anti tlri.etl in a vaou.WJ1 d$S.1ccator.. ~ilia· 

t1~ttl t:!o$tHi~tl w:t.-tb a lit'tl~ col\\ and ·~ b~Ufi-eno ,anil fil..tor.ea. ·~ne 

.filtr(<lta. tfu~ trf.u:\ted 6! betoro llYhttn. o.n o~;a~ colOtU'Od $0114 woe 

obtn1Md•· 

~·'P·• 

tif)ld 

I 1413°0 ·(4) 

"'nn-~· ·I!'· uv;..,4 

Il -· .. .~. (~) 

~5·~ 

A ·f!l11$1H.tr.'$ Of 41butf1· •tin 4i'b~m1.d$ (14t0~gf 2.0 ~tl.'nf.»l$) {)Ut\ 

Lit (J..-.Sg, fh2 i'!•mole) wet"a takG.tJ. !n 200 'Rt- ot ~lttY . bGM«Ule• !o· thie 

rotto~ton miA:tt~ w~ ~dtled fm:t ~opa .Ql w~idkQ toY!· tho. neut!ta1.1• 

. · ·t}~~<~Ol!i of aota .fo::rm~xl in th.a ~)ru)t1~n •. · ih:f.& ~~&Juett on ~t~* ·w(:lS 

then rafl·tl~Qd !OJ! 2fl hf>Ura .• fbe 'VO.l.~ ot 'the $~lU'tiOu \f~ ~dGOed 
. . . 

to a:botlt .00 !ill b.J ~·~~o.~ti,on. on ~tl:t~r bath .~nd .f11t'i'~~· :th~ 

.;til,. trat!) was C()tae~AtP-Ltated t:e ab~.Jt 60 ml £Gll.OvJ6,d by f1;dd,t tiCA ot · . . . . . ' . 

bot :ik.e·e~l~rua oth~• O.n cooling . 0; . $11.~ mat:-.\al ~as. f)btQin•d wbieb. 
. ' . . . 

·lila& •~p(.u:~~:t~{l b.1 deyQ~m-ttl:ttoth 1'b.o ·aw~· tsm.~~rit.tl ~t:t.e 'titJ~Qt~ r#lth 

ab<lut 25. ml. oz cold:. ru1t1. ~·~ b9JWc~ ~. fU't~~d. ~he .t~l;t~a-te wu~ 

. ·. 



oo~~ntrated, hot pGtrolewn •tb~r add$d• ::lht: ptt~o~r>i,t~te 'fiti\0 

5ct;l!)artlt~d and dl"ied iA vacuUm• rt~ b~ c;tOl®r~ ;p~&$lt ~ 
I 

tw:>th~7e pn%'it.t:lod :ty reo:t.r~'tatlteat10A ~~~ bertten•-p~t~0~ ether 
' ¥ • • ' ' ... • 

A®t:Yti~$.1. 4ilta • a ! ! tltA (~) .... 
:fOU!14 . l 42 •. 70 4.90 11.50 :te.w 

tla\~ull..lte(l !67! 

. 4 79 •• 

~ :Ull ,t,_6g, ~.o Ut• molf>t ~~oo t;a~eD 1n ~G ·~Ul. o.t ~~ bont~no 

oon.taimns $ lOY# d~pa :'£ 99~1dinG t'Ultl rt)£lwte6. t,;.)~ f;la- nou:tS• ~he 
. ' 

. ' . . . 

. ~t:rncted wl~ ooli, arJf ~~fJ$()Mr bO il·a.d tol' 15 mii1u.tee and then 
' . 

,a].l.~Jod. -to cool ood ftlto;:$d• ~ho filtrate wos ~ono~att-n.tcd1 ill'lded 
• l I; • "' (, • .3 -.. • • •• 

. . . ' 

a little hot p0trateu.m otoor, (bOolod ·tltid, tllte>rM. ft!'l() eOlWent~'tod 

filtrate aff~lea • brotn\ oolt1urot.t $O.l.id. !hf;) eoli<l product WQ$ 
\ . 

·t~~eted \lith. a. lttt~$ vOlu.ttaiC of eold ootl <111-i 'b®=orw wad tUterved. 

· 1t!ia pro.d:udt w•• a.~opra~ip1tu~.;ed bf a1d1ng · ht\t iJet~otew:u Ett~~ to 

t~b~ aol.d oon.eeatl1'ato6 eolu.tion,. ~bit: b~wn. eolourQd proa.u.ct wna 

dr1~d i.n Vt\QUtim• · O(it2~nL2 · W.c&l$ tuvtthe,i;i ·~urlt~od ·bl ~¢Jo.rq.e·tnll;l$8.tlon. 



bOl1t t)e:Ule;n~~n ci;lt~r mt&tu~ • 

. • il3°o 

.i\:M:l.Jti~-4 <tat'l' 
- . f·et.Ul6. ~ 

O&l.oulated torr 

-_ ''4~t-~0o2~~ , 

7 •- .I~~UPS:u."llt10A Ot fdea~~~ l 
-~~131_-...... ~--:~j~i,lt~ . 

Cli'.! l-'JJ~ 

-~·~ 

n -6 ~~ 
-•~v. 

~ \~) 

13.70 

. · _A ta!~tUW'e Qt Cim&tey1 t1q. e!eh\.Qri~e (~~~6.gt 1•:' ilhllOlO.) · 

AQll_Lf! (~,SSt ~.2 tn~dl101e) w•;e -t$\t~ ll~ t60 •mt ot -~' 'bep.aent· 
' . 

. e;()ntllUJti~ ~ few dro-p~& -0£ 'Wtridino ~d tbo- :mi~ttlt'$ 'WaS 't~an a-~fl uoo 
' 1' • ' • • • 

t_{'}'C 1m hou..~c. fche wtwne ofi tbr:l aotu.t!cn was &1$4.\lD.ed ·to Go -rat by 
. .~ . . ' 

' -

fi.t~a·fJ1ll~ti~• · e®lQ! M& t11'tfltll'e6. o~. at41ti~n ot 11etr&l$tun e·tber 
; . . ' . ~ . . 

to the oo~~n.tlut0i ft:lt,ato_, a ;ftGateh ~~ pro4~ott .$$1)~$ted 

wfl:t~b was· fil.:tez:ad f!~Rf -a!ld -t~- tu t~~t(!.l w~t.a. ocu4.oen.:trij;ta-a. \Yo the 

·bot :tUt'~.;lte \Yn!l sruied .hot ~~·~rOltit~ $tb~t".t .QOOli)el a.~« tii.t~ttt-• 

-1!~ -~reduct ~ns dci~ti, ~allod QifVa~~ tim~ ti1tb hot pilt~OleWI . . ' - ' . ~ 

i'l!'th~t-• I·t ti~~. tbal\ bOiled Vlitb 00 tnt.· ot bo~A~tlet~~ura C-th~ 
•', .. I, •• L -

~~wr~ (2(H80) .~ t1lterath~ .7fhe ~ddiab b:tmwn co1o"'tl4 p~od~ot 

wn~ fat"thc~ v~it1~4 by r$~~ctt)d o~~tal:u.aettlo~ trom ~cnaeQ~ · 
' . -

·, 

t~~role~-etn~~mi~tur•• 

.. 



-

f 18?'00 

#. ·4iP. 

J\M.lJttieal· data~. 

''~-tU¥1 • 

· Cn!GUla:totl tcr · 

oaa~sia02:&n= 

.· iL 
5~.61)' 

I ··· ·1i !& ·· (-) 
·t.o .. 1a•o· .. ·18.~ 

-.. ' ., -

Ltmtf (2•6St B.t~ m• ·P!Ol~) ~t4S e&t1!t;\~rt~~l ·ba' $0-tble.._ m 300 ·.r.a. 
. . ' 

' . 

~etrat.\r<l~fti:Vl!'mt. t-o _tbG ~.U~ltttiO.tt ·of ~:tHUJ ws~· ·cdiled \'U.£)'lW!Wl til\· 

diohlo'Vi.cre (·l,,.46g, 4~2 m. ~flle) o~t"~n1fi8 * ff>W ~Op$ ot W~Hinu . 
a~a t.h~ ·m~tt\~e· 'WaS atitt-r~d Q;i) roO!l'l te!-ag$ratu~e ·fo11 10 ~ur&• ~he· 

'I ' ' 

~~~V$nt W$j$ diat$:4-l.ed o£f aud too .l"$t:t1~d\le 4r1~ in vaou••· boUttl 

VJ•1tb dtw thr.t~ona .fG~ about 3/J -min.tttef1l ~nd e~t~a,otad-~ ~he benJ«o.e 
. - ' ~ . . ' 

~rao' t~Gt$ ()Q.QI(}ntt:lited, sti(lod · :g~uo1eunt ~thor., oooJ.$d Q44. t:iltued. 

~&o il~e1Me ct)toa~ ·t::l011~ ·\'m.e bl->11~ ~1th petroleum· ·eth~ tol'. ~o 

minut$$ ·ana f1\ie~o4·.. !fh>G ttJ~ld wars· mraoteA. witb. cot·& be~•• and 
' , 

oQn,o~~tmte(l b;· &v~~-t1Q-A,. UpOn. ~d&t-~on of p$'tJ'Gltatm e·ths~ a~ 
. . 

b~£t3lht o~Q ootove4 so11<i &&pnrittea wich ~~. pt\~!£1Qd ·tg··. ileet~·· 
. ' . 

ctttl11ao.ttoa f~orn b!l!ftlz:.en.<~r:H~t~oletm etMt':• file ·staid was dattt tn. 

Wf!\t\unl Q~l" caleitm chlOH~G!~~ 

· Dao~mpes:ttt~ l)O!nt t 00-960 



Otll.Ot!i·ated 1!.01! 

o44naoa6o43'A • 

. o. :1->r"'pa~,.lttiat:L ot ~sn(L•a•·>~a 
I! J!l:f_. l;l$!i ... ........ . . m: :~!¢!!" ·_-.·-'II.....,.- -·. 11)~ 

9. 
«> •. 92 

a oo · 9 .• oo ... 

foUl (Jt). 

ts.oo· 

l.'-*'USt (2'.De; e.!l m• tl{'>l.ei ·\1aS a.g:trautQ4, ... soabi~t 14 300 rat. 

t~tratwdro.t\wan. ~~0 th~ eOlU.t10A o£ L'fili I ~. add04. {liJ>atyl tin 

(1~b~ondd~ (3,,.67£SJ 4ta m. tn~lel ~G a f• drap!!J Of pyvt<lifl.e. ~JiG 

mt;;:t~e tt4tt · n1:rrea. a'C l'OOtn t(r,ap~mtt~·~ i:Qr .U; bOtwa., t:~twdro-o. 
I 

~ ~ d.ist1:tlod oft tXIld tho .wate.uo wu d~·ed i.fl vacuum. ih.:t . 

o~l1d Obiu.d.riad wQ.It dioeolvet\ ·m {~!i$ b.tana(!(l() ®it .f11. tore.1., ~be til:­

~to wao eon.eerit:tatod• bot. 'l'0tl"Ol;oum. ~t.he-r ed<ledt. altOWJe{'l to cool 

·art\ ·tJle r.t-raotpitate a, rat.ldteb. brerm. l)Ow-4er (m.p •. :159-100°£!) wa0 

. eeDft!'tltett ·llr. fiitl"atton• :fh~. til tt:'.nte wa.e ctllnoontmte:n,. not pst~ 
l-aur.1 ~tb~.tr Wt\$ add!l)d and eool.od when ti fJt\~ m~tel'1al W(}S «>b'fn.\1.net. 

Th!St .O;fl tritur¢ttioa w!'th potr.ol~um .o~l~el", sn~o a producrt Bl (m.p. 

:t.57-15fJ0~). nouh th'e p;ro;luet (A tnld. ,B) wo~ atsaolvt!k1 :in ·boiling 

'b{l~~net oon~t!i.u.t~t$.d, hot r~t-~Ol.tJl.Wl etb~~ ad<tod, oodlotl m'id fU..., 

tQrea. Xha sol:t;;1 cibtai.tt..od wQQ \~a.sbod ~~i.th ho~ pat:r:o1.~wn G'the~ b; 

boiling.. ~e eolitl wen then oxtrrn.otsd. wltil ~J~>ld bcs-WGAe ana oonomr 

~l.ltod. nntl .pot1:f.}leuzt.\. etba~ t~at' f!ddod whGn. a ~e~diah br~ produ~t 
sepM_a;fe..ol. !J k p-rocL.....c t . 

·was f.:aarifiod . . itf raoey_atalUso.tion. .t~o~ b~U~SGn.&-pet• otb~r mi.&t1U'6 



' : 

_'l• 

$nl!i <tr,.;oa ~u, vaeuumif . 

:. ~6&0~ 

.i -~ 
. A~V~l§t£ca:.L &ita • 

i:Otv;d .l 

Oal~t- ffll' 

.Q4o 

. lR 

I 
I 

a . & . ·;ta t·~> 

. 4.m 10~:a.a a.4.?t.l 

t 'l.M4 (S.tt. . gt $•5 JA• ~O~l.G.} ~la$ ettmct"ed :bJ t'JO~hl.Q't in aoo. m.1 

tm\~~ .rf;l tlli~· $Ql~ti.OA Wt!\9 atld~d (:t;,:fl;~f · 4•1 'f!.t •OJ.~)' dl~tyl. tsn 
t:l~ct~:ortae e~l tew -~~of ~W~!.:d1n~~ ~ltt1 ~.et:ttll\. ~~Q1l¥e. •a 
. . 

·at!-~~ . tt:t t'O~tQ teqgemt~ ff,}.r' f.drou-t; 10 ,b!lQ~• • ~· thtll. tiiG..,. 

tm~~d !)f.f.· ~~- ;t~~idu() ~ltl8 · ·tJt~t.~q4 With he't p~t.voloum ~ta~, rind 

e-~trMt.~d ·~t.tb auld brtt:~$lt'ti A&lltio#· ·t>it!' wW~l.atm ~'falQ~ 'tl) the 
~tli~oEmti~~~~· &~lU.tlo~ fs.ll*IJ.~aQ, a •~tell· ~e6· o@.l<"Jurad ·~011-d wh!e.b 

•, 

~~ ~~OJ11f~tal.:U.~etl St!lVElf'al · ·t:Zm~tt li.~m b~~•""'Pet~l~tUti e·ttt., .. 

ti'!t~t~ oot a.n~a ~a vacuum. 



049~~4M.608\~tl. t 

.xa ~ 

L'UU* V~·tU6t a~5 m. tnlll~} ttt.iiJ ·ll'~it~~c,~tl li.V a.onble~'t 1A 

tlbc;ut 350 ml. v~Ii!?. ~o ih<l G1'l!lu~:tQu \~~ added d.:tmaittb,;rl ilL~ d1~t1\0r,.de 

(0.-94g, ~1: .• 2 l!'l• rilt:;;la) aoo lew 1\:'hJ·.;)&G ()f PYi"id!nQo 1!b~ ~a~tion ~nt~ttl'r'$ 

wne *rti:~rsd nt rOO$ ·tet.~~o~tru.:r~ tov 10 .b.o~(!~ ':t!Vf 'fJnS 'thon·distUJ.oo. 

ott, 'Uw ooli(l "fi!'tif.tll1~tl vd.th ·bOt th~t~l$:ltm ~t:b~1t' alJt1 el'fi(;~Qtoii with . .. ~ 

tJ016 banz~~ On Q.d.d1 tion o,f pt:Jtroteta..~ ~tflQzt' to t:oo ~o~wor1tt'ctti.ad 

$~ltt·l.OU a, ~$f.l eo.t<:nil1.od a~t1~1;.· m.·p· 'l.GG°C S{},go,r:iltod ¥J"$.J10b tl,;ft(i)tt 

sever-ai ro:G.i~.rot$t1.1~ri..t1on trtHn b~ll10.M""'f!)~trt>leW!l tr~'tber rn.utu.~ 

eftoMad tho ~laet~ad· · 'Oroduot. 
'-., 

• 169°0 

' (\tD}~ 
~~lytt.Qal dey.to.a 

· Pouutl a 

034HstJisOe;Jn a 

" 1i ~ 

56.01. 3.eo 

ot>.$ a.54 
tR o VBia\~0) . 1700 era~1 

i .~ (11.) 

11.00 1G,23 



1m •· f!.r6lt)8:ttlt.ion of ·~ 
·~ ..... -""""!'~.;;.,···-·.-

4 mktu;ro ot -~'~en (1•.5«• 4 •. 2 _ila, sol~), d1~h~1 ·~in 

41Uh\~td~ .,Ott73& ~-1 •• ~le) flndi tG\Y {§.~~~til "Of .P1J1itU,ne, 1a 1$) t4 
' ~ . . . 

tt:r~.~b~~~:t~ Wt~~- ~tl.~'t$d. to1: 10 h()t~6~ e<:»l~d fi.t(~ .. _i:.ilte~ad o:tt• !rc 

tb~ aoa~~tr•ii~ f-1\t:t,it~t~ -~ tlddetl .P~t~e• ~~~h~'• vt~ $ '$0114. 
' -·· ' 

·' 

e~l)o:f'ttt~ out• ·);be ~'16 ~aet t:tltcl*ttd., ~ea--suO:Q~ef.JlVel'Q w~th :bot 

pt'lt~~ltlum otb.t)~t 2~ o~tlim! bt,~b'.)~t$ eottiti0¥1 rtw1 fttlaU$ ~tth 
~to:,t-. Who ~~1dttt) vJS. ear~too. wi:tb ·oo1.4 beNJeM M~. co.ncr;atmtf.Jcl. 

()fi ·.tt.dd£.·bi~ $)f · :pGtl10l~wa :. etb0r, ~. ot~{;e 
0 

~lm~t.\Qt $~~l1at0tl~ tt:b& 
' ' ' • •• • - • .. • ' • :1 • :.. • • ~ • • ' • • ~ ' • ' 

tfl:G~®:t watJ PUW1ti<t4 b1 ft~~-&t~~i~tlticn ,t:~~ beMen~~etrot~• 

:l,····.' .. 

. . 

m •. ~. 
¥~~14 

' ' 

'i tll8°tJ 

J Sf$~ 

·.~ 

&j;~~J41&061 .. 

m::~- "~_.i• 
l.Fiit·~ 

'~· ·m!~t!lf.$ o:t ·t·r~lt (1•3.~ .•• a a. mol~).- ~li~t' tm 
. &ibrt>~tt'!e (0.~93if. 2-.1 •"· ,mol~) weirs tdnm !o.' 1fSO 114 ·{t~, b~~ne 
~ottt$tn:J.ns o. t• a:e~ila ct · Avri~tn,o., · Wblfl, ~oti.o11. mi~ ~ tGtlu.nta 

. \ . 

. .. , 



to~ 10 b~ut'~• .~ClOltiJtl ooa £1J"'ter&\1.,. ~~:blttte-n Qf pettol..eum et~~ to 
1;ih~ QO~Otl:t~ted .f!i!f.,tl*atG g$..,1.46<1;' tM, CPlt1.0 !f)l~l'ilf; ~#11(tb. \1aa fit~ 

t+i}VMld, wastwa w!tb Mt p$trt)tEu.~~ $'tlbiSJ't• 2-~ sotl!~bi•rbO~I)tt; .&lol.u ..... 
' 

t.1~ ~- t~i:f -tt1 .• te:c. ttw P.11orb.tct .me ~~Q.Qted wi:th ootd 

ben111ene ftnd i10Mtm.tmtQd• ~d t..~lS' ao:t.utiOll. ~-· aa:etet p~tro:tawA·. 

ct!lar. t~ b~Oifn o:~toureltl p,otluot • S$gnfl\&t~ a.n4 ~arJ'attall.teld 

~!11 be~G-.ll$ ~tid. ~,et~Ol.(Hltn~t!\G~• 

.: ·' :0:· . 
·t 174 G 

··45'~ < ,; 

! I 
5~.oo~ At __ l'll.I''.J.l ..... ""j\\J . to··i 

~ '") 
14•12 

Ca:LiQUlnt~ 'Ef.fe -a 

~~JeOtJn.·• 
. ., ., 

' 

• · )) -·( 000) .. ; 1?2\'l et~•l. 

14 •. ·:~0p$m"itii!.on at Oct2an.(r;•~)gt \ ~;·-··f~~:.~.i· .. ·JI!iliif~~t it. ·;q:a!llr,li_ij•·~- -'~ 

A .m1xturo. t>t ·S:•msn (1.3St 4-.a m •. oole) nnd d1t)etyl t~u 

~S:cbl~rido (0 .a?g, 2~1 m. mblel :~GPa· tP$ ill eoo .rol, ib:•i . bs~cn• 
• • / 1 

t16tttc\in!ng • t<m ~m1ttiJ)S ct tl:Vr"idill:~• ~1\$ raut~~ waa ~oft u~ · 1~~ 
• .. !, . . 

10 b~~:t~, ·.o.OfJltOd n~ .f:n·~~~~. A~atti~.n o£· ~etrotewn etbev to tbet 

.. conc~tr:l-'teti t:t:l~t~ y1Ql:ded the_ ~rriflo p~a,uo'fi ~bien wan t.Ut~~., . , 

\~a~.rh~d with ttot 'P~':ft:t*Ol.~tn ttllt...'?.e~. ~-be I»~oduot waJfl theU · tlatthd . w.l:.tb 

oqtl:il!Qut:~ ·a~:; ~odium bl{Jn~btul/.'1te .arut . titm.'llf 111 -th. un'te~. to ·l-omow 

' .. 



Utlttt"AOt/ld. ·li,tt~$1• !f1:$ b!*f.'W.tl OOl·fitU'Sei l}Ql;'1pOUUi1 Wtle t}li,';.U. fh-'l~Crted 

w~Ai~l O()ld benB¢lf1$_1 (~~~li.mtvated Md ~o~ao1~,;~tf3 'by ailf.1;tng l)ett"'.., 

l~um·~·toor-a ~b~ pt"'OOelea tm,a. rQpantod. tsov~rol. ti~efil• 

t-m.~y-ticnl· d~lt~•- · 

~ound • . 
-' 

Oalotllntoo tete 

o00ffs8N,]:J6sn t 

tn · ; /)as< OOt'J) 

15. :Wvepax-ation of -~~n(L'.f~e}a'. 
~~·'4f\l:<lli''·r•r•~~·- _t llae• 4_. __ -

i1 l 
6t~10 7•f11 

iia ~-~) 

.12.3$ 

'&"i. s:-li:~i'awe o2 · L•t!$H. (1.31!, 4•2 ·~-· ciotoi-t. d1t1Jb·tr.,Yl tin· 

diohlO~i,(\e· (0.4\?g, 2•l 'm• mol~) a~ltl :t~WH ·(!~O~ ,Gf f)!{l,:idiQ$ Ul. 175 

mt ~~1' b~ntJeal.<'~ ~~a rltlltt~tad ;f~r 1f) h~u:t'$ ~d thij r$.aidu.e we$ ,eu ... 
. ' • i . • . . ~ . ' . . ' 

t.ered off .• ~eo ·the c"uoo.atr&t~ tiltr--eJ.t~ was addod pet:roltum ~:ther 
\ 

\'iht>n a eotid aGpr.u\:lt® .. wt~1qb w~ £1lt~rau., wtmh'Jd ouoc(teeJ.VfilY ~1th 

bot pstrOl$tml etbe.~. 2% aoutu.'!l bioo~~::;;nate" ~olutiQu. UQd ;f:i.Uau.J with 

~ter. ~~ bot1d ·~e.· OJttl~aoted 'td tb ¢ClA · b~~ene a.nd. uOD.ceu.trt:tted. 

t.fsa ndM.'tion of pat.ro].eum Gttl~J!i !l b~owa· 00l.Ouro4 pr«\ut.Jt a·epUi;r(:'tted •. 

'%~ ~Ot.iuot. was p.tw1f1(!d bt' z,a,poated o~_eto.lltontto.q. ::rom 'bexwet_le­

potrol.etn etber tri~ture. 



-m.v•. 
"1!~14 

J ·17f)
0
0 

--~GO% 

i. 

·0 --

Dss~MGO~n ,. -56.7& ~ .. ~ : ._14~e• 

I~ _. • Vaa (?00l • 'J!l20--ora~1 · 

~fh ~r.J!0.p[l~~~tton· ot· Ph2i;l~l.(I.•~n.?ll~)l :1 
- .· ~~14.ti\!1:ttt:Mlillll_dli ? .!~Alll . .. !. t U!)t~t"~ll&fl[tt!J•Mil_,~· 

. -

.. ' y '·'-

.4. .. ~a a euep0U$:SA3!4 o-t ·t~e eilv~r s.el.t ·Qt ~;$n(~•a• )2 
\0•5Bt 6.4'1. m. sntQ) .tn· a.oo !jl). !!)£. <tey b~n<1ft.lna l'.t..1.a ~dtled (o.as·og, 

~ . . . 

- i 

:t~tlwtea t~ 20 ho~,. ·:ue~eM ~Jac ·Q.tatillod ott tto eno.~t so fllL 

ood, t11-eor,~a~ ~" tbo e~nO(t,t.·t~toil aolu.tia.t" wa$ addtJ~ patr~l.0Uom 

eth0r1 M~lf3tl end fil;ta~tiit'. 2-ha solid t~· qtr!aflted \'11th Q.Ol,4 . 

ana dry' bOOZ$ll~ and-· ltilt~$(i-. 9Jh~ ft.tt~'t' l;'m$ ft.WtbGJi¥ Q~U.~e,nt;ratttdt 

L\~(led a l:ttt1.e po~~otaum $1/btlrt cooled ·&:u:t -~!~-t~~d. --~~ ... P'~-oduet 

""tes ':t!lln"i:t1.cd by reefJ!!~talli,~r.rt!on t~om b$n~0oo-pet.-r.Q1e~-- e·t;h~l" - . . ,, 

j· > aoo0 c: 

._ ~so~ ''·' . 



· ·&+-. · . ia -~ avlu'tlon ot (o.cg, o.1a m. mol.fS) \l~·.&}ba~nt-*tl m 100 m1. 
. . 

o£ 411'.1 bG-t~en() t"ino Q.dtlot\:.(fi,l.Mi§, o.t-9 ~· s~le) o:t ·6ttJ.hani:l tin 
. . 

· .a1oblo~t1:1~ M~l e. few ~~-l'lt)$ ot tJ;YMII.ine fo~. t!t~ m.u.trn\ia~ti~n ~.f 

~e16. tor.uad 1~1 ~;ha ro®~irt~. ~he ~rAot~:n4 ~1stw~ iiae tbsn eti~d 
' . . ~ .._ 

fO!' abO~At l-0 hOlWS Qt l?001n: tofllpfl~a'tWf¢)• B~:ilUO#$ ~ diatil.l$4 off 

'tO abl!)~t 4'30 rll., QOOl~d w.1;ii f1lt~rua. ~~o t!'W eonneA:$$:t~'tet\ ttltr!\to 

5r~e e.adn~ · ll.Qt; pQt~Ol~tittl· ctbo~f co~l~d aad til 'terad • ti£e pl~«toot 

~itas a~nrr~tett ttJ f1:t.tr.a:tie.o.. iuld \lj~noa. ~th b-?'0 ,tl\ltrole:wn ~tll.$r, 

.2~ aq. $OlutiQi& ~f e.otttt~ ~1ca~b,,l~ta an/1 f~lJY with .•ter to 
. ' ' 

;r~htle tmt"\S~ot04 J;b;atltl( r-,' :tt•)2 • 'fhml · t~e a().l!d ~it.}.S tll~trtto·tea with 

,oald a~ b~ene tlntl f!l to-rea. ~- fll·tl:"atG ~ll$ ¢oneantrat$ll• 
. . :. . " :: ... ,..-

aMe~ {)et~~eu.t!l ttht>'V wb.en. an ~~ o.otou:teet a(.)\1<1 5$~aratett!J 
' 

r,tb~ OmntW ;p.r-cilu~t Wntl bttt"1.!'ie4 .,y . 1!epeat}~, O~ratalli:ea;ti~n £rom 

· .. b.e~~neo;.peUOl{ftU etbtt~ ~;..~t~ ~ ~l:t'l0d in VQ~iAWil.+' 

ti•• A tn!$t~. Of ?bsSa\L'*t11 )s (l•iOg~ l~' m~ ®l~i ®d. b1~· 
' ' . ' ' ~ - ' . . . ' . 

(tmr;;bttlt~l tin/ <'i~ide (C».fJt:i6• 1 •. 1 m• mole) 1u 200 01 of drq 

beaa~ \ii~ ~tl~Gd tOfJ lll . kl:O\U:"'a • ihen. ·tho r-eaetiOil m!Jtt~~ 1Ya~ 
~ ~ ' ' .. . ' .: :: . 

c~n.centratoa -~- wet~.r b~th ~nd .f~.lte.~d. ~o th.a ooz:won:tratEd 
• ' ' • ' • t 

I l ' . 

f1tt~t$ ~as add~d 1/0trol.(t~ $the:~• taG t>J~~e·e~lourGel v:r~1pit-f.l•e 

: tJt::;u,{ ftlii~~a, ~J~s!Wd $ttcc~$t'd:velt m~!l bat !?~trQlO~ etha~. 2" aq. 
< • '-l ' . . . . ' 

·aolut:t.oil: of aod1ttm bico.t"t>~a~·tfl nn« finaUr wr tb WQt~l" to t"em.4)V(t 

m.wane-ted ~~haan(L'H•)2 ~: T:&:bft! :tt~$i6~a ;;~ G3t:t~too ·r~i.th ootd.; drY· 



·' 

'· ' 

, I 

b~n.:aene ,m~l!l .·o~,u.;.oentts&tH))d• t~e o~aae~t~~tiJd tUtl?a't.e was ·t~aQ'ed a.a 

'bato~~. ~b«!l ·o,MBe ao1111 waet turtht3~ ~urm·~d bN :rao~at$ll.~t:tn~io~ 

tro±n. ,ben0e~pGt:rt1l(}utn etho~ mt..~~tW& Md art~ • 

'.)ooooc. 
ill .t'.!::J~ ' 
~ 'fiJ/.!J 

0 I i im (''') ' ''t-> ... -•! ' '61.70 3~10 5.39 ~~•eo 

C~lett1o.tad tor 

o(souaaria<?~·na • 

' ' 

.1:1 .,· -~'rt~~.trctrtr6:t.on ot Duai.ln.t't.'~.n?.~!l~• 
t?N!a~~Ptt ~' ~,.._....,..~ ...... ..-.-;~; 'VFi rs.• .·•. ~-

' ' . 

A ·mutu:rtt)_ Cf Uuz~n(~'H' )'
2

,' (ltOa. 1.-2 nt.:;t0:l0) tltld bi$'** 

·( t~_iph~r~l. tin)· O;li.tie ·(O.OO$~ 1•2 ~h. m.ole/ tu. a.bou:t1 2Q~. ml .. d~ 

baMG11~ was retiu~ tor ·fJG. no.~ • ~.ot)l~d • ru.+4 .til te~~ ~d.il~t1on 
. ' . 

of i'f)trt>leum etho~· to th$ ·.co.netsll.trtlted til trtl.ts :r.telttt~tl. t~4 c:r.-Ud.& 
' . . -~ ' 

. v.roiiue:t Wbiob WaS fit te.tted;. Wal!!!t\ed 'With hOt pet"J!OleUJ)} etl\01!-•- ~be . 
. . .. ' -

·p~«l ttot ~;ae· tQ.litb~l.* pU.r1.fiO'd l.q· ~Sb'i~. \~.1. 'th. 2/~ eOd1um..,btcartH'J1latQ 
. . 

~c1uts: on tm.d :,ftllt'dlf w1 th wn·tur~. ~h~ prmluot wa$ vittr1f1e4 b9' 

· rs:pOated; ol(tlietttl.:1t~o.t.1on t».em ·t}ongenelill!petro:u~um ~ith~ia ·. m·iKta~e •. 

J, 

' ' ' 



. -~U,~ly~l,ool t.h'l'tQt. 

£!. ' · ·. Fow:;.a· •· ·00.,.7() ·3·19 

(}al.·~:r:'Jl~t~ tor 

e,a~t<llleO<f'110 • 

iS. 1-~pn'lm.tion. ot ,~t~n.(~·~.~.bJitot 
~~-t··~~tM-=*'""1!*'~·"'" ... -~·~ ..... l ;, .,.., -~-.'~----~ .&;. 

! 
1).,78· 

A m1~1Hli.~ ct ~,2$n(It-•Ii'le (1l>08t 2..0 m~ mol$) ®d ·l.lie~­

{~~i~;h~l · 'fiin} ontt~ (o.f"'g• ·1,0 m-. mole) ~n. ?.;OO tti1 ~ ll~~-~t<J 
. . ~ ~ . 

w~ ~:tued !oV< eo·t'!.Qttm, cp.Oletl· !\U4. f1,ltil~d~ Addit1:.0t1 ot pe~l'O• 

leum ctbc'f' to the con,c0nt.rAted filtt'~t~ · 1fi.O.lded. · tr~ e~Wle 'P~ U.ot · 
' . 

t~biob wam f:tl:t~1·~a nud. wn~bw\ tiilltlO~iVol¥ ~n:ttb. hot :p~ttill.4tU 
.~ . . . 

. . . . 

fltl~r. 2~~ ·sod.1U2l b1~ttl7bOltiifl~ caott:tts.5~·on $1d ~i~te~~ 'rite eQl.!d. t'~~ 
I I ' ' • • • • I • • . 

e~tmotod mtb if:;l)ld bO.JWif!J~ ~ tl~ ~lUttoU, ~~ Or»!CQA'!i.tttlt~* 
. . . 

<Jn .f.cld.it:ton ot .tl(lt~~nteUt<"l ~th~~, to t.h$ OCM'U'i0:t:~>t~ted _b4!~0l1G solution, 

an: :o;ro,~ oo:t.ouratt aOl1tl ~~P~at€4 \'t~inb. afte~ ~eY'~l>~ ~aett~Ta~ta• 

1t1stiti ..,n .f _,om .ban.icnO...,ps·t~olemn ·~th43r {;'l.!~ttws aftc~ded. th$ p~ 

. ·p~oel.u.ot. ~~ ®.ol1d waa 61.~ea:' in . va~uu.ut. 
; . ··. 

' J I 

· · Anntttil'llll .a($ta' (j 11 -
l?Ot.:lmi # . a2 . .,eo 5.26 

oflf,lJaaBso6sn5; · . Gi-.9~ · . a.;o~ 
lll · :·' . i .Vt\El(OOO) · 1 t63tl cm•1., 

i. ~-(~l 

a.ao 21 •. 89 



1i • j'~l'arz:at:ion. o~· i!(l)aijn'L'~rt¥ba'&' 
' -.f;@UtfU t_ii!!_,_!O .a_uw.&Jt$,hq';f 9P¢JJ -~-~'*lllrttl t ~~- · 

·A ~1:ttt.ara ot. iiGsan(!.:,•u• ;2 · ''*•O!t· i•4 m• .mole) anti bt&• 

.(~t~t.tJ·b.~l tin./ o:&ttlo (o~ug. 1.,4 m. moto) ·Ui atlo· 'iil ·tlr:t baMeWt 

. ~~• ~etlturtld fo'!!_15 b~~~ <~~lcir ;Mil £1ltil~e4h ~flo til.t~a.~e ~ 

o~n~tr~tea to ~bf)·Ut 76 ml, an~l pst. ether. t<iata u~dod ~llGil 1110 

· ct!.ude ~l*Cdu-o<t ia.;. :173°0 '$$\'JB~f.\toa. fbe :tl~~1Mt. "7a0 .$?1ttsroo: ~ltl 
' .. • • w ~ • • .,.J . ( 

. ~hod auoc~~aivel$ wd:th 2~ $Gdtum. btdat'bonnte t:H>~\l't~~~ wta \~JrttQr. 
- . ., . ' 

· mb~ ~~ttd:iel\ omnga S()lid Wt\8 *'ur:tfi~d .by ~r)eatcd · O~·o.ta!Ul;}~tton 

ftt~ia .. ber~t}e~f~at~l~u.m- eth9~ mk't~e. 
I 

II 

. . ' 

rt a?S0a.' 
-' tU'Ii:«£'i ' ..• 'fJ\f,t'\1 

' 

e· -

·1· ~ 08( 000) , 1fAKJ em • 1 

ao. Pr~-~~t:tol:l ot l?bsall(:b.4S~ua>ti• 
~-.... ~--,.~--

Qa ,_)' 

00•10 

l~ rtt:JttJu~ o:ll v&2s~(_t•fti )sf Ct.os, 1,•1 :lh :mole) 'an{~ bte .... 

( t_~ibutcyl ~1ni oa:td\e (o.?fi, 1•,2 m. m~le) if)- ooo Ql t\itY b~M~!l~­

w~ ;woet:l~ tore iiG i.~n~.,, ~oOlf)u Mit, £i.lt<l~tl ·~ld eoncent-rnted• 
I ' 

. ' / . -

;el.d-41't1o:n, ~flit ~ttttCJlel.lm O.th~~ t{) th0 coaee.rltr;t\ta~ filt-ra-te )'it).\~ed 
' . 

. / 



th~l crude Vt!'Olh..tot1 ~h.iun ~NG.e ttlto~4)d, wa~hed su.ooe~iv~~ with ht>t 

~f)t~oleum ~the~,, 2~~ o~$-um bioarb~ru.r~e sotut:ton t~kl wuto~· The 
. - . . - . 

ocattell solid ltas ~z.t:t>aetca triith t~oi.d ~e~w•no atf.d tha £Utrate wu 

tr~atfid ·~ bet()ts~• ~he pratft.t~i$ wat: t'u:t~tb~ ~t.W!tifxt btr owsti!llliea.~ 

tion f~~ be~eU$;...:ootrol.eum ~thor tni3tu:t<h 
• ';II • ' 

AMlYtical. fulta; 

. FoUl'Jl l 

C!\lotantE~rl for 

a • 
5? .. 25 

4 
s.oo 

a Wl (~) 

.6 .. 12 24.92 

·t~ rnilttur$ ot »~?Ju(b'H' )2 Ct.os. 1•2 m. rtJ.oJ,o J c.mt bie ..... 
. . . 

(tributtl t1.ni oJ&ide (0.738• 1.2 m., moieJ 13 300 ml 4:1::1 b.e~ue 
· wn.a ref.l:tt~~ £Ol"' .3() b.eRu~a, oooted atlti. f11te·~en. Addition of pt')t:,ro• 

lawn otb~ to ·the.. co.no~ll.'t~o.ted t:t'tti'~to vielded a produot l!l•l?• -

· J~60 °o, wbioh w~ fll to.fil$d atid ·~~l~ad Stlooe~ai velij~ . w:J. tu. ho-~ Jf~etr,o.. 
t~"'~ ettue• i#fo .$Od:tw bto~b.on.~tG· .$Glt.(t1on ~ttl wD.tljv~ ~ht;l p:rOduot 

. . 
was ~hen uu.ri.fi$4 by reo~Jata1li.at\tion tr4lt'll. ber.~.<"'etl~potroleutU 

~h~ mi~~o. ~M ·I,roduot ~ns obtained ~ orwlge· QOlburod u~r;rtala. 



- l 1$1°C 

c 00~ 
c. 

1110111· 

_ OtD..oUL."\t$4 ~or 

a•g00a6o6alla• 55.oa _ s~.-t-5 

IR • ~ 88(000) 1630 (an•l 

22.. P.i*eoa:r:ctt ion. of ~1ct2au.(t4·~ ~nllua) a. 
~~-~---.-~- .l'!_ama-l;""'(llll~~.!l - s; 40~ fj ...... 

~. ... mi;ttu~ of Oct2\in(t-•n• >
2 

{1.0t$r 1•0 a-.. rAOlQ} -~nd. b,te.-

. 't~JJ;\.lty1· tin) oxitle (o,~t-£t:1~ -1.0 Jt\•· emote) J~o.. 2.50 mt· d1"9 b~Mene 

wn.a ·t'c.f.lTA.tteU to:~ 25 ;h(H.\\"'~lt- COOltSJd. t,1fd fll:t~t'~dt Adtli,fij,Ol). Of 

· · $JG'trGlOUt! othar :tO th.® Ctm.~.nt~t~d: $11 ·~;ttl?}i;e ti'ie}.it1Jd t1;lG -()'Ct\d(f 

·IJ~J?Od.uot- vta1ob w~ ,tl:ltcvod ,~ld wQ.Gh!t\d with hot p0't~:t,eu.r!l et~~r. -

2~ sOd!t\$ ·b1cn.rbotan.to eolutit'ln, ~ri~<t fi.i"lZt.U:; wi·~ ~ater. ~be. Ort¥l~a 

· ·oolottv~ p:t.tOdQ.ef.f wno ·ti.1tl!l ... r;\'U.!o,f .. fted ~~ ropQ~~ed. e~9$ta).t1oatioa 

· f:r~ ·bev,~'H;}n~oetr.-otot~ \ittb~r .rll.iJttU'rJ))• 

• t8~0o· 
•• 40;;$ 

Llllnlgtieal: dQtS~ 

Pound· t 

CnlotJt~·ted tor 

11 11' 
66.92 6.96 

!. ' ;m (}~) 

thOO 2-&.·to 



A m~ture ot ·r.,.•mJ• t.a.os, f}~l m. mQJ."~) e.ncl b1e•(tr.tphfll\Yl 

tin) oi.ido (3•71t 5.2 ~· mot(t) 1-.n. GOO ml 4ttr be~W- was re:f:l,tl:(ed 
. . . 

·:ro:r. rui hou~. ·~be l"eaotio.n t!l1ltt.u.t'e w~e ~coletl .m.ud . ttl te1;'~. ttw 
£tl:tra1ro Wa0 COtlC~l\trot~.U~t· .p$'t,t'Ol,\1lum, 9~h&Jr a.tid~d \fhtm. ·tt~ ~~$ 

~'t"Odu~t, · nltP• 1.76°rJ ~~PU2tlto!!h ·1;h1G Wa$ -.fiitor~?d, vtn~he4 ~·ith bot 

ti~tr&l~?Jutn u·thor• 2~ af.)dj.tm b1<:a,vbow~tl{t ao-.tution, ··and £iual.l' with 

wnte~ to rGmove· unresotoo ~·•tm• ·• · fzJl~ or~ P.~oduot. ttan extt'aet~ 
~ .' . . 

. . . ' 

···bot~·~·- $be ~~oou,ot \i/a~r ~W1if'1Qd bJs'· Cl'latn:Uifbatian :from. beil~en.~ 

pertroleWJl *9thor m~.~tUT>"'. ~~be o~sa .t;r; arto:t.e of tr:tpllen,vl tiA . 

d~Utl ~'.tt'i-ves lftl.S ·dn.,a. in vecuum. 

m•·,p• . 

11$14 

Aa'l.la'tical dnt$: 

!found · I" 

€.~ti.l<.ntit!tQd to~ 

%2H;.;tiaos~o~lt~ . ,. 

'· 

0 . ~I - .... 
. . .. 62,.50 ·. 3,92 

1 • ~ 

!Q. (1') 

.24 .• l0 



3•~ 9• Gttt~ett em.tl li• 
. lt10J:ln1tl·~ 

4• Jl. '~uti$e~.t and 1~. 
Honut~:t' 

0. ~h Gut~e1 t· and lt. 
· $~omd.er · 

i• g;.;tl. Gbuge• J? •. u~~thJe 
M.~:z• ~u,t~ ~1 D.ih3i14 

9~ a. GilJJ:Tttm a."l<t 13 .!, • 
·ito~Jonbal1g 

10-. R.A. lilo{fced$ tuul 
~l.•tl~i~ • k.'tCLG~Il . 

Ol-$1UiO AMJ.1 ti~al .RGng(ltlt~l 

Vol• 1, !>• Von .cltl$t~d Do• t 

LCadOA (194?)• P• 344+ 

.,.. IaQtt8•· aao:L• Cha~., Mt· 
eal.'i (.19&1) o 

t\ ~'0~1'1 aook Of .i~tlCti~al O:eti$'110· 

Ob&m1atl'JT.t z;~r..l3~6·,, :t,~OB\1971J .• 

J~; '<'r~n.ometal-. Jh~•• ~' 

405 (19141) $ 



' ' 

.·'· 

l.Gt R.l;•W•:~~ ~eWO· m:td 
~hL• ~;~x-.ner 

19• u.11.., ilf.l.dtte)t;t ~a. .~bu. 
»atto~tr 

J!n;trottuotion to i.nf'~.u1~ 

·apectl:'ei:Joopy, Aea~1io W\!Se 

{l,QGl). ::~ 

~llo "-'-~t1~ Oll!ifnie~v.:l ot 

}!}J'Uthotio 1)./e$ (lSdt~· K• V.eWlat4r~) ~ 

. •lO.M Wil.ei( Md SOlU!l.t P• 208(,i)77):• 

J:. Ota~tom~tol·~ .Ohem., i~w 

5V \:3.~7.7). 



'!il11:., ~. ;~~~a.l'l.~i M . .,· it.tJ::l'A~U·· 
·~· &a.wao$tt1 und n. 
,U~Wfl'l3 

~11~ OW.nllW 'illY of Q»~Ot$.a 

fl.oapow.lds• Logos. Oha-pt~r 11 q,d 

· \13 (1970') 1. J·· ~~1omot&l Uhfnl•• 

'it• a&1 (1970). 

~he G.rgQ.U~et vnelM.$tW .ot ·f;.i~ 

ti!.li$1 (1970 ),, Chs~!fber· 25 ad 

J1(3:t-e~anoee tb~ll1Q. ~a. 276,19$1). 

~~4"1• or~'iomo·talt: ~hem. .•. 

1~o~d$rtl1o r~~~$~ (l9i4Jii 

O~gatl.Ot.in Con'~Ou.tldSt. ~J'~f:Jl 

li~~o~, iol• e. 2tlS \W14)., 

~no. U~\Uro ot G~em:U;i.l. lwAtt., 5l'd 

~a •• cort)s.:(p_ U.ni'f~~utt!lt l*tte0a, 

Itbaa:a.; ii'•i*-t 196),. 

WhG Gh•rnt¢~t.ta ·O:f !)tf'UtbGt1c rwea1 
' . ' 

L~CadG~10 ·~G$• VOl.• $ ($952} 

Oh.~pter 4 en€! ~~e.talf~n:lcl~ tb~rtio,. 

J• ~~·tal• Oh~ll+t 

it 24~ (J.tt~G) ~· 





0 

l~!lB_is ·~t ·thefle t!t'tud1~~. t:be n.bso®t:A.on ban.~• ~!.\ t.he UV .. Vie1ble 

·r.-egtoa, \'it~:.tob Q~ ~~nor'-lllf.t tb.~~ to tout" in .Q.um.tmr :way be- dtv:tded . 

. tu.to two t!rp.e$. '£fl'it ton~et. wa:vo l~titjtb, t.11~az~ :to ·i1:iod~1'-'a.to intf>tw1-tr 
I I ~ ' • • , -

btuid it1 &$OOO~tlt~ ond rola t(\ll.\ otH!lptttmda ( E tliU! · ~ 'lfJ$•105.), · .10 
. ( 

ua~.l~tbed t() ·tfie ~IT~'tr&a~a11$iotl. Q:4ld tho ntber n!Ol"$ inteMe ab&or_p,:.., 

t:t~" band&. (E-m& ~ :ul~) tlt"' a;dert~a4 to -rr-n'* ~~t~i~~o•;• wbil~ 
. . . . . 

. ' 

~lOttn>1 t;o co~rii~~Ur.ltl• , tbe ·t!O.,ition ()( · i;ha: n- 1T"" b;a.nd i$ .Qltaoet . unaft*O·• 
I ' 

ted , by' t~ a.1!tl.. ~nlpa nn~l oecti~ ~·t about 440-tStl a. MO tt'OI:it-

. .fil{tfr;.t ot .til& naobanirane1•2 · nhtswa that tho t~;~r;er ·rAo t~~ thQ tint , 

11--rr"*t:tS uotl as that !J.fr'h lt)~ttcat wnvo :1.~3tb 1T-TI"*t~.tt.iOM. Jte 

t..\to ,.e~tu"rood :ozjbital o~ialtit\ting t~m, th~ t.lntibondinS -rr ~rili tal 

ot 'the aso ~:OUJP m1tl . i ~a ~Dn~r~Nl ~~ 1.10t. v0ry ou.oh a.:f.'ftlcte4 tq ·tbu 
. . 

A~tl~t) ot tbe !l%'Sl ~up.n .. Th~ 10.~0~ orbital o.t: the .Cir1lt TI-lT* 

trrul~~·t!on irt ··the o~b1t0l tlria·ints frnm 1-no D~rtm--bn·t.ion o£ the 

.h_!i~&at b;H.&dj,rlG lT ~\'J~bito.lS ot tt.~e ntYl. f:WO~~e: ®d ilflnu~ ita 

ooor~'l' lllcg-elsr de.p~nde on 'tb~ ttir,v:t @OU~:· On ·tbfb Qtlw~ bOO; the. 
. . ' -

.lowot.~ o~b1ta1 o;f ~thQ t~ TI->¥ ·tmtteii;;.o.n being a non. bondJ.ng o~bitat . •:. 

' 
·. ~u.be'\ii:tu~!lta: lilte •lU~t· ..,~Meg, •OB• •OOOll eto. ~b1Qb U$ . . 

ca.po.b~$ ~£ prot\.u.o'!;,nm l~r'&l :batilt.robritmic e.~f' ·O! · "the · TI-IT* 



trru:ud.ttooo by a~tf;.uld.!ne; tho oonJu.~tion,. m~ otten 0hift t!le· .tJ.re~ 

1T-:1T* bna\1. 1a ·th$ .aao Cflt!lf,,~Uijl~·- t;o. uooh ~ P~~r,~ot t.tm.t the •~-
. ' 

·~lri~t10. a<I!On* 'lboo~ption· to rm-1~le~6d :bY 'the t~tro:"~ .ubsot$,;gtioa •. ~hu.o• 

:14 •th11 wed v11:1.on ~on:ta,l:tn• -ooon and -~e2 grou;}G 1!1. 2 trlt!.d 4 

- :r:>oetti®s ~~n:t?ootivaly• 110 weak ab~oJJJptlon 'bood csuld< oo o})~$,rv&d . . . 

1n ·the 440..,.GO nm ~~st. on duo- t~ tbo f.>r>:C~eauoe ot etro.ng -rr -lT* 

obaO~iltion ·J.n thie re61onG., Al-mont all -tba 5-lir'J'l~o-$-f!t:t'tnol~nole 
and t!i\()i.%' d~r.i.~1t1voo invoe·t1ga,t(\d tu tho t).re$QO.t v;o:r-k. belong to 

·th!G e:lltl:!'tti~:,. nnd .no ~par.ata bMd· due to n,.. IT*' ·tmooition aoutd 

b$ ObU$'1•~, iU the!~$ e~"}t!J\pOu.n4.• 

.'£n ttl~ tlba~rtee of tiJ~ooifio- solvent ·ool..uto U\t~u~nct :.ooo ·the 

el.OCtrtm!~ il.bOO.tt[}ti li)l}. ap'lotr-~ Gf the ~0 ()O"..i[!)Ollnd$ 4<> not $h·QW 

il:-A:f· ~t~t;ntJ e()lv@nt dag.tu•-1!iil»l{]o: i1pt .. ~t frt):m (l «SmsU rod ~hti"t ol 

bOth th;) TI-n't' and n.- -rr""' b&ni!nl.•l.? • · fi.O"n$W'r• t~ :t)~$tli::We Qf •OR 

~m.tp tn ~h$ o.rtJ!:i~ ()r ·oor-e-~ ... _Q0~1t:tn.tl :reln"'!ii.vo ·to the ~o eroup 

oft()n lead' .-,t6 e ~tl:'o.ns ool\tcA·t 4epondan-t .Qbf10rotton · tJ.p~etrum 
"I 

dUJl) to .. · th~ p~1bil~:t;,r (J# • \nJ twtlrog$1. bt)na fomatiOA tW ·th• . . . . ·' . . 
~)hf:HlOlie •OH n .. rtJ/QJ! (b) A~~!\Vdre0:0AO _if.aU..tO~~,t.~~ e.• ~b@WU 
b~l«)ff(l) .. • 

Ar-N==N OH-~ Ar--NH-N::= ==o 

·' 



tt)oo (C;3o-P$'dr~one taut;;_~m:JP~.arn in t{{dJX"'ey n~o d~rt va.tiv'Qa baa btHUl 

,()tua!~~t'i 111 fWr.uat d&ta.i:t by at~rvor.'"ll i.-'itJ::,".kr.J:rr$
3

•
1, 9• 10•18 t;eoauu~ of 

.'4JS;fl~'ril/3h tt:w ~rJOjt·:b.tGr3, ·o.ortir .. n.ao.r:l.y 0'!""-".~1 ~~~'}U!-~:10l1.a()le 

:#-."' lfl-t:t1 i - 6 , - .,.-~)- "t l - ~r.... ''b 
~'J'U,.'-'0' l.~QWn fl)·.~ 0 l.O.tlG !;i~l':l~ - - \ 'Vu.~~~tO:t' .e.-"' l r)i'\0 ~ _· ~C"~;r~)tl•v a:~~Ol.\1-

·~iQM. op-~ot~~ of thie e:tnsa lJi' a~tO ... $,)Jrtl® b{l/Vo t.itJt ·bean. etudio(l in 

itlvwst1«4ltit'l~• flriJ,t>h~~H1in fi ... 1.~her*'l aao...a ... q_u.iilOlL."f.Olr.rt•us hn:'lto ~~ 
- . . 82 !t-ooentl:f b(\Ot:~ ~Jl7t.J~t.~~0\.1 · • tn~t tllo n:ut.l'l{):J.l~ ~tutliod t!tiQi:t" iil-o3ebttuar 

1$pQotzru. G~ • 

!n ~)rdrrr t~ h.<);VE:J n oo(}tfiil~ u.ndst'St?1n.dtnm ~;>f 1.;he Sb~~'r>ti04 

eteot;r1)n,1(} tl!leOtr~ Ot 'the -~exttt~ d$1'irJ(~t~/\"'OS:, ~"f6 hO.VG B \:U{00/2 

tsrll:)$ ot.tle~:.(l.((ttion32--56 Otl. m.o:tenul~ (IX) w.h1ob ~il¥ iXJ ~Q0-:;U'd~(l .a.s 

;thG rr:OL'tout molooule :!l;,.o~ ~~L~a:h otw li~ltt.de f.;!l' l_ji'Wi' orill. thoir 

t:'!eelva'tli~we c1.1.n. l~o- ob·tt::d.Ut.:lfl ~" mub~;;_lti~. tutit:>ll at a~-;-:J:~o~~i~te poo.:t­

t!.oM .. 
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Of ·tnt1 83 :~!!)lr.)CUla,- ®bit~J ObtQil\~d bY l'+WJ."ll"· ~Otilb!UQ:~~~A Of til$ 

vatGno~ atow.o o~:~bital.~ of.! the4'~tom.e. ·15 ~ oi iT -:tw~• ·ino· 
. •.· - ' 

b_i.gheat. ooo-~p!;;Ht Ot>b:ital '14J a. TT ~14YP~ -orbitl'Al tbe lowes~ uno co......, 

~·1~ coo ~ · aleo lj)f thG -~• ~~c eltOl!fina tila:t; ~ l.O~t.lst ~o:ve. 

l..O&rrth tn~n6e tran1.9i tiori 1n. tho ~oam~- are 1ntte~ a -rr~ iT* 

t~1tton• ~hG en~~m· tt:t~~ ot t:b$ 1T •typ_e· ~:!O'e nv~ r:J!lD~l iil 

ta (!II) ~1b1le th$ AU oo"!>sfftoicntt~ ot.' the. b!ghes• ooouplC\ltl Orbital 

(Wlro) and ttl$· lo~at ·uaocot~:l:0d orbttoi '\J'JUffiO) ~ abo .. ,~ in (IV.:A) 
and (lV~)~ . +1 
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·11\i!i t~n.na:i"t'ion d~llbtty (eb.t1r~o mi~t\tion) ~f the ttrat rr-n* 

t:tu'nu:t·~ion. .1o 0hnwn tn (Vi)· il1h1ob eb~ that tha ·1ongast wave l•nsth - .. ' . . . .. . .. ' 

. . . 

t:.f4m;s1tton tn\N-»lV\l$ aoetl9 a, trMafGJl ot. olactt.i:.'lfi. charge £roo the 

~:.tu.in:~litlQ r·.ia.g, mo;t~{!) oan:i.~(~rly th~ ~t'Ota Q;m\ ca to the .~Ow· 

~.1up- :the• ~ -ti..,.at()m ge·tt;.·~n.a aonw.~b$t ~st(l):r sbu~!} ot ·the 0'leotron 

t~$llt1tatt dttri4.£~ t;ha. tl'~1t:10ll• 

0-3786 

\ 
-0.2903 

(IVB) 

-2 +12 .-35 +3 

r----~.-tN 

-6 

Charge mig·ration in the lowest energy 1T-:--rr* transition (in ~nits 
of 10_

3
. electron, + ve sig·n i~dicates decrease of electron density· 

on excitation and_ Vice -·versa ) . 

(V) 



~~· l;;_if!Amb~ un.a th~ir. OO!!!~l-~!)xes ·.atnJ.~lted .'4\ thi& we·~~ d1f'felr$ from 
. . 

tho ti'!f.Jl~13~te (XI) is b.'l'\1'tat£S eut>at1tuent · t1t lfJa o.nl;J t'B mld ,.~.s 

~f~:ol.~=to$) ~~d e.t (I~ tlnd o2• (L•na.•· Mtl. itt) ooo~,.)le)!;os) •. aa tatt 

~;tB th~ ol.~t1·t~n.i'l:l $·~ootra 1$ ,e~no~~ned,. ·those eU:bat1.'~uetl1l\& ean. 

be ~<'i!$()tt(lB~ fn. to~~ ot aPll~~~J.{~i.tG pertt.m'batrion$ •. 
' 

~~ 0"t»l~.ttit1CA o:t ~:a·t{):,a ~~ <la b.f !lil Gloct"O:~ ~-a1~as1ng 

stlb~ti tu~m.t 11tto -Qli or ~on oVcH.tJ.l rmultl obn~U$11 ltr~1$;- the. •t:tDJlCi­

. t:ton ·oW'l1'&1 ¢1: the ti:t~t 1T -n"¥ ·ttrQi:1f4!i.tto.n bor:au.~ .tt inVOl¥oe e 

t~M.Of~ ot olec.t~on. from ·the Ca -tl'~t.mr to too ~Q ~:ff"P• lt~ ~t~ 

_ ~~tl£.1;;~ot:t.n d(lt .. 1vst1v~e. wb~Z7~ ·tta~ ~tt'it4. te eatpee:t~d tQ have lll:C-g• 

r4-eg1.;lt1v~ oh~@J btl~u~~ ~ "tb.cr> high ~olnvttt. ~ ttn •.aruscn 
3? 38 S+ &:- . . . 

bond· ' ('~li!t. ~ C)t ·thta 1T-~tl'~u-w1t1o.a 0.00.~a1· ie e-2;gec.ted to 

Bttl*t·tw~ 1011e~tt. ~~~111'-lf(J;r.t$_,. tb0 o~~ll<»tin qu.inOl.i~olat{}. drar1V0.·t'l v~s 

a.ro u;;leeted to t~hOVl a ba;th.oeh!'omio abtft ~lt:~.t1 vt tr> tile -n1'• 
d,e.p1'V~t1wa .. It :must be ~3membered tb~rt tbG free. li~d, 1~e.,· 

- . 
tih~o.:tl a;::iO<~o>&wqui.~l~l1f'•~ tlft:l) &i~o• Mt ~nll' ~o~~d~a&r:ln~ ·ta~to-

:trt~l);'iO Cf!Utl'$.b~141n in solution23•2~~a. but tbl9 azn fo.~ :.tp int:rn• 

~Ql>H'H.tli&\'ttlg ll-bOP,ilCt\ (fl) .... ;1;·~ m!i~~r;t W !n0~d~.]ff,l\ 4~pa11:iG04 

£.U.£ftcul t. 

0'\ 
- ... ·H -·. 

(VI)' 



( .... 

. . 

lT -1Tt_t.1'~tl1t1'fd .. on (V),. -~ $Ubtltitllt10$l> at 2*•p()$lti()A.l$ n~t· .i£01Ag 

'be ~:ttctd~ thbt. tr&ti&.tt1Gn t'ltiLoQa tna ~ubllJt'itutioa be some tntra-
-~- ii\t~~~tllQOUle.~ t1il.tfl~-ilQt1.A)G. t'lt~ the Gt110~ -pa~t Of 't- llOleou'l.et 

vatrttculal$ th't @0 gro~ M4 tho ~ ~~ qUitlOl~~ U..trrtau. •. 

l~o:rovo~, tmr 1a1HJV$.¢tioa with ·tbtt aa~~tC&8, el'tll~il 'ib~-oUSh 

:ttl·t:ramol$n:tal.O.:t_ 'M-bo;Wl .t\8 tn. ;r,~t;mi't ( Vll) Ott' :1-tl the 0l"S~not:1tt 6e".i-
W~ tl~~O -~ .. tb 1i ~ ~n. bt)n,d:$ ( Vllt) $8 ~p~Ot(!)(l ·to 1-e.at\-t() • 

-~:t;bt'~{lhvt>r(lio -ab:t~ r&ltJ ti vo to tbet in tho. non,•i!.:i~~t~ '~JU~te, 

$~.A¢:b e~ 'the 'est$~ (!!} t be.e."l.U~0 soob d inte!"aotioa w~tild faQt'li·tat• 

·tlta ~loot~on. fl0..'1' f•!om ·t.m· qutnol1na r1ns tt) -tho aao . ~~~Hlp.,_ th~r~bJr, 

lG~r,1tlS tt• tra.t.ia1ticn ~r€&1•- . 

OH 

. \ . ·. (VII) 

'· 

·,·. ' 

'• ·' 
' -' . ~ . . . . ' 
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OH 
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' ' 

I&ef~.o vte pll'l!Hil~lt th$ e~·H~crt~a~t. data ('ij,.\ ·t.n.o mq1(t~Ul0f.! $'ttaa!ad, 

t·t ll'}U\9-t b~ t.lo1n.-too o.ttt that tb$ dimQuas :ton in ttd.,a ·Geotton llP'Plie& 

_'r;;Q ·tha g,.ll${) . .totm ot4f: • ainoo the cd;n~~j$ mi~mo.a.tio~ !A. th& eyavaeone 

~t'<..kVm tel W'tt§ difto~o~t (~Uall$ 0DP.tJotl:te21 )· .it»~ tbQ.t ·in the -o 

Sl~Ct;!i®to taba(ij;'ptio.tl s!)&Ctt'a of the li&~Jtds· a.ntl tne 

nbb~vint~o.n. ~.md to~ tif;tm.r.lll nre gt~a in ttto J2YGC~lns chapter• 

'fh:G 0p0Ct~l. d.ntn tor 'th.~ 5,.~t'Yi ~o-8•qlliO.Ol1A~S and the:itt t:n"6Qao­

tin tto:viVf:t.t,ivGa tt·t•$ gtven ~-- ·WQble '!!"~· l• Ab30'-Pt1o.n. cuttvo£6 a'te aleo 

ab~~'l iu. 2f1~• 1 .... .1a. ·~e el~t.l.'OL:i,io .n;b~Sor;vt1on opQOt~a have bG$n 

outo;t:.n{.'«l bli l)r-Ot,!.,o t~ nll _t!tl non r~-~~tte ~olv-:ailt'f!• .k\::L;tinottgb. f)QtU~ 

1;~~t:od b!dl'~~:rbo~. aolv~n:t~, t~•B• t h.C9~U\i} ~to., woUl~ bt\V~ b~f.l'n. 
. . 

bette.r oht'!ic• M U;!)U. prot1\l as •ll ~ ·tlPn pOlfU.\ solwnt, eo:t®i• 

~ .. :1..~ OOdrs.i(i_a~a·~iQn$ 1a~ tO_ ·tbQ flhQ:l¢:t1 OJl' b~it~~D..f.h 

~~~ -t· 
: .. 4i:)SG3'Pt.10J~ ~ in ~ArJ'l ~SO~Uittll'l.ln~lQ Mi 
. tnoir Oit~~Oflh dlilrlvattv~.. . 

-
C.Om:t>Ound ,., •)'<'• ..• . . i.U .. ~<:<tn~·~rd.~: ct~QO 'tt~ C). ~ · tlnl j 

- . - .· ·-

~-thnuol Be~l$4$ 
--!8ti.!JIJW!4t-r~I@J~tt1._, f:l''.'iJ$1!1#.' ..... -~.-~.t~:it:i:dcll_, •ri!\•fvffj···-a_·t-;;tt:r'-'l~!w;_ I _--~il ST'_I ~ 

·A~t !~~~-.B~ 
. --.. ·~-.............. 

1.-::r.rn 
~-·-- '~"· tttn_ •· -~- u-.;;:.u· 

· 380,. "" 41JOfl 

.~ 
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410 
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3~t t'~ell 

4• ·ril1 M6~~ 
l;i 

.. i.ltl)Ot~oni~ ~pootn. C .A ~ .!ifJlj 
)i0tbanol · ne•one 

. ' . . . 

zvo, ...,.. ~fl\· 
aao 
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!Q~. 
~ 

l_. t ..... ::~ . .1.1 .. 

(!.} · :;;.he ~~-;:~0!}1fi C~\rb~~·latl3~ • . 

5 .• I~h3snt,•n 610 .• , · •eo~ · 

'l·• :~h3~rll' 

·a .• 2hs·~}Q\tt)e 
.9.·· . Bt·~ . 0."" 1 '1''): . ~! ur\·~ 2 

to,. 0Qt2Sri(L.)2 

11>• l!eaPD(Ur)s 
. ~., ·FhsfJn~L•n•) 

1~~ D~Sn(~'B' )g 

. a.a •. ~)Ct86n(t·~,_.I:' 12 
l.5, r.~a2s~\~•n• )2 
;tG. ~lh•!ia~ 1r.t•• \n. 
L. . . ...., ~w.\ -~. I·-~ 

1'~• »ua~n(t,•~)'2 
1~. Ootetin\r~»tiol;a 

· lt• ~toc£~1n\:t'I4ol2 · 

; I·. 

<!J.O 

~· 
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~Ql 

415 

. 420 

410 
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410. 

4i!O 

400 
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420 

4150 

. 480t,:..,.. 420Q. 

400, ..,. 42ge. 
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4eo. lA 42oe \ 

'420 
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e.o ... if~ttn(:ts•su:(~b3ia 

23." au2sa(x,*s~~)2 
22.. Oct2an\~ • sw:.1'lo) 2 
ea. mo2i3n(t1 • ~nt~h3J2 
~14• P¥~(L•Dt 2 
~tl . l=bi .... ~\'lt~ tr:~n. ··~··t-. '\: 
~J! """'""aa"'~•l\11>\"'-f .,._.,...,\?~I :a 
2G• :Oot2en(r_f•a~a)2 
21. :Pn3snr..•o.Wtn3 

420 

410 

41&0 

4#} 

4t\O 

410 

4\6 

410 

-410· 
4t;O 

440 

410 

410 

410 

420 

~'~Jla arao-.bytJ.l?$t>.nfi tautom~:tam <J•tl$bi tO.d tr1 tba ~wnne.e 

h~o ~n tttuouae~ 1n OhaptQr .. I (:Je_otio!) .IOJ. YAks tiP ligtmd$1 

.o_e:~ot!n ctm~l,oxa$ •in. wni~b tho ~00 ~r.rlu;_p in g:tv~G$,.,tt ebow t•o 

~beo..,pi;i.~ bandS (JJisa. 5 and 6) SA t•b.E> v:bl~ble l'$3'iOA $t "' 4.00 ma 



e.~. ·-- 4~410 ,w.a C'fl-1lb1t ·w!!oU~(tiJ dtif) 'o ~o-byd!'(lrilOM tll\lt~~i.am. 
~tl·l~G'~ ~ve-lo~~b bt\nd ~t.lt bG aas'lcn(.~ t9 ·thelT-TI* tr~tt10A 

of the ~o fo:ca .si.aeG :all oo.~I~OWtde in \thi.cb .tOO •tJH. ~~ -:t~ co~ . . . . 

~i!\l~~a \1'i:th "''ganotin; ~u~ -~~Qbl,o •U(U)J ·end, tb~le, GFJ;et onty 

in_ tbtJ ~ i'a.t~lt tlilO'J~ 4 a14~a· ~tonse rt:b!llor~t ton at 400 •• fn• 
~~triey belt~vtau~ 1e -o~e~vcd -wtMin ·the ~on.~ t4~0U;;> !:s m·~h$lated• 11or 

. . 

~~~-l·:t &-.(e•-... e~~b~~ ~bO'u:tlJ ~~:~t~o~ quinClWt- L11leUt. 

KJW4\ a~t2 1•Qo,rb~e;ti\Gl(V pb~lJ aa~'thO~ q,UillOlial~'t -~~~i 

Liable - -'SA:! h.~~ a eillS].ta int'CUlt)" atwor~tton ~1m$ a.-t '""' 300 n11 

1n cOQtbi.Ul-61 ntlfi b~tl-,SI1C1li3>• fbe lOt1f;QGt w:lVe l:e~l~th band n't ...... 400 .... 

4!0 ~m mu~t,. t.bo:JJ<-aft);~~.- be tl1:~'t:fibtu;ed t~ tb~t- ~o.:ro.eCnt.l--fn-ma. in_, 

aG:t~~(¢-t~t ·!f1:ltli .n~'!l~~r ot;Ga~v~tit~na 't#hat th~ lttd.t-a.ti.O~ .torm _g$OO:t\UlY 
. ' i)4-2f ' 

. -~b~?t;>bs e.t n .lo~~~r W!l'Ve ·let&~th.n'd • ·.·if ~he ~elat1v~ i,{\ta~"1t1Qtf of 

. the two b~ds are d.epe~fiaut on tht) polal.':itY o.s: t!lQ; ;sol:~ft.t, in;tott­

~11;~ qf the lon~st,lt ,ja,v~ l~£:te;th bnt1tl 1rult'e~air~ wUh tho sQl. vent 

~01~1'1-ty • ~h~ 10 dO-ne i,stGnt w! tb. tbtt knof!n ma~1$ ta Slmil:att 

M10()tit:ot#2~,24 • 

.iloYJ oon~.n1o.noe of diao~aq.ai()n tl:l.~ _.o-rgonot:tn ·deX'tvat1VfkS f~·:rs 

clt~a~1-,£i~a wto- tll:Na typGa a 

·~ttu :r.ala:-ti:vo U.ttonei ti.f:}a ot t.hG ""'~0 ::.:'J.~ Md; . "" 4!10 an b~ 

(J~!g!'• ~_tutf: :6} e.h(lli£:1 fl:ba~ ·tb~ ~<t~yd~A~4e Qqttilib~;tua 14 the . 
. . ~-

0~1-"~G;r,.Yl~t~ drnri-vtrM.;VOB 1S OOUi!Jide~?.\.bll;" eh!Jttod. t()WQ't.'d$ tbe -0 

_ff,)~ ot>~pttr.'Otl ·to tbu·t ·in th~, m~tiW'l eatar L'£t~ll;• _Ii'4l t.b(J JeQ.tter1 



't!ltl h.Yd'l'~ono ton it'J atabU.~tJd b; the £ort~ltio~ o.t a H~b$!!4hl 

tptatf4 d.uG to int~a r.:H>l4oiu.~ li~'bond~ (l)• 

==o 

(X) 

in tM O~J§.~Ot1n. Q:O.$kJ4~l1CS (a-l)t tbi p!'~$fJM0 Of i· --7 S~ 

coor41~~t!!l b~l t)~wuts t~ .to~~tiOA ot ru~ suo.b intt'll moltotdn,l' 
. ' 

lt-bond in the b1d~~om tf:J~• fM l.aittoQ lot:m lStt -tm~ft?Nt lees 

f'aw~d. 4~ dt~<.u.aao;ad ln .so~ltiC¥4•1!; 'Cht ~r~ uath.O(;h~Olrt!0 sh!ft 

Of tli~ 1T-11"¥ t~nai'bi&U 4:U the ~0 fQVfJ in ll~~t.t:Q typ(f 00f.4gl?11$'UJ 

( )_•v- 420 A~) oo~paNd t{} t~· 1.n t~ 1)owos:~tt.md~US ll$11\11 

~et0r L *MaS ( ;{ ~ • ~ ~~ i€1 $1 OVi4i~A~~ Of S ---7 Sn, QOO~ltU\• 
t1on. 



(X:lA) 
J\~t.> form 

OH 

. . 
( 10) I:b:e o.~e~ot.in gutttol1J1;)\ztl(i.ae; 

; .~~~~\tt:~r. t.Qb(ltt;U,;~ "n. ,..,...,.,... ,HiJJ'" .r•n •• 

' • f -:. 

(Jall). ·' 
f\1~0lltJJ to.m 

. : 

. 1~~ ~leotltt'it).i(} D.b6o~toA s~otra ot · til$ o:f'gan.ott~- · 

\\~~1~lQli:nO.l~1'tt13s of t~ type .yn(h'H'')2 a~ '01Z~otlSlf lntlll.art-Gad by. 

/ ·tJJl~ M't7..a:t~ · ~ sol"'~~tlt elt;bQ~Sb the ~).oa~ibtl.!ty. ot . Q..~~b:;tt~one 
ih:)t4tQU»-r1af'li i~ elitl'd.n.t~teii. lt ie• hOwi~Ve~1 w011 :&nQii{tt thnt the 

£.bsov~t1o.!• op,eetr!l· ot ®O tt,~e!!le and !tt~b$t1t-utei1 nl11ob\1J~tl!M~ m 
~l:U: .. t'o!*'~nt aotV0A·e;a. ~) aom-:t!~tlQ· cd.znllt!l' in Mtu~e tlil~tJ()Pt for $ome 

. . 

~bitt ·in t~~ abt.l~~tton Ql~t-• :t.b@ ma&lit~e: ·ot• ttw ahift bfling 
. . . . . :J.· • .. !G . 

depruldon't CJ'l too .tl;(ijju,:t'~ ot Ult:~ t<JO:t,:v\...'Ut ~~ • A b~·~flOOb~ic titlif'b 
. . 

oz .10•1$ ~ 1&' a~n~Ql.l3 tlboor~~d. ~l: $:>1w.s f~~m AO~J:'»Ol~:t> to pol~ 
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lVlh t~lil!ROtu OF P1l.11l?Aiij\~IOlJ 0!1 ~ltA_tiSlii!lOlt lmT~ORGtt.UO~lLtl 
t!XAWD atl.~til~fl!J$::l-.. 

(1) J&tlZS{::ff\(;HIC lili!J~C~'1U. 

(ii) - Itt Sl?:ro~&\ 

(;111) ~l!\tf~tafiO laO~;~~ 

IV!) • a~?-1~1U!~--~4L 

(1} -SY.efTU~:¥$Dl -OF tl:Th1 i!&tiSl:2lOI M&TAY, 0{)~Li~.lflS · 
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. ' 
I• 

I ' 

'I - ' 

' \ 

. ' ' 

la otmpte'* lX tmt . ~~l flO :baV. ~11 4Gr<lnu•·ts4 t!lf:). 

· u.ae o-t ~nt:tba~~inft t:O"D. Jft.O~a.J e. ~~tv- ol :!Aterc$$1-na 
I , 

--~~no·tin O()lltti~~e i.n\)l~tai~ the · bim:te'leKltr t)~g-lGtUI. O<l~l:altee 
' ' ' 

·b~vt~- ttn o:t~mt~. wttb 41;.(fa~nt ~t>ol,'ti~ttoa tiumtt~:r"• ~ tl# the 

~~:~.f!!nlrl ~1me rJt o~ t)t~n&nt ~tu~ •• to e~lt>M: tb:t, f>O~tJttd.ltty 
0 . ' •. 

\ . ' . ' 

ot ll'.IT$~a·1~ o.~s~n.otio.--t~M$1-flloa. ~-~ tdiut\ om.tgle•t.t -~i~b; 
' ' 

· · · to ~~WJ beat o.t t)~ ~Qrllc~~· ''*'"'~ etlll ~\')V!.tlt ~-, 4111#eul·t,v 

· .. !r~ ~b.a wn·1t~\tG- <!Jf ~t.t@b ~~~· cc~91~-- 11~ in ·tb~ ttA~lte 
~!>l.au~in'0ti;t ot· o~~j;otu11 ~«)• by ·ttt~ traf&'i tiqA m$tal 1~1. 

( eqt\• ll ~u,~ to 'iitli~ m.-u.o.b I'C~'~"':t ~tabiU't1· tlf tbHJ: e.01.~~P.~tn$ 

·~r~tat't!~A ~tal Q-p.te~~-•'• ' 
' . \ ' 

'·····--(ll 

.. - ~ 

'\ 

' ·, 

\. 



f;)b'llt<.'HlO}$. th$ '!(.l@n,l. li@'~a'M'!l ~!lOult.l bf) .. 0~%~ -~ 'l..'ff'J,cb tt\e f~t ~~1 

~ou.r.,a h!.tve (U,.fj;"~;t$.t.at ~tffll?di~~rt:J.u.~ tY~C,P{)~J',tQo ~tt~ll ·tb!!t't t·he 

ligand 1~ a~l~ t<l diat~ul~h be'G~Wf'JQ't~· Wl o~sr~.m.0tol 0Wttp ~u:td. a 

i!taflS1t!J>l\. tn&tal iOAti In. ~i"ba~OJ!iue (.l}• ·tm COCr:tN'l1~'Gi.ug; 

ai·te <ut ·tb~ QUi~lJ:tle m~!.Gt,y te ~$tpGo'tiiHl to b~~ treaz.m:it10.fl ~1&'tQl. 

tom» in v~t~}~SlQG to ~IJ.VlOtin ~01~p.e b:~Qa~~ Q/1 th$ e~eb ~.;a.te:r 

stryJ.'>i.li'tY of tl~ trtu~:!~ ion. m~tnl o:tiJln:te~, ~o~. a~~p:to, . t!le 

f(lrtnat~,(,n oont'jtt)X.lft· ot ~O"i>P.~~ o~.~~;=tl)) ~s e.fl 3 1023 1;1hil~ tb't. ot 
. ·I . 
cop~kil' a~·t~ta to on1.1 tl.,o· ~ 1ti3 • ~ha~ffb~~., 1t 1$ p!l)e~it)le to 

prep~l~ . th~ qu.illOl:inOlnlt~ tl~~:i"'~·ti,v~, i•U•t · tha o~!t.k1:'te ·t~rt)e 

o~:ltnrtle:rt$S of (I); with ou.2t ,I'J.i$+ ~~· (Il) it't th~ .ti:vat ~tep. W~hich 
~an t~n be ~eaot,_,a <t~i~ib r~~n.\ 011 \~~n>2o tro ~stve- tne tni;ied. 

oomp:t.o~co ot t;Vp& l:II• 

OH 

(I ) f. 

. (II l 



(III)_ 

tn .. th1f:1: oonol.U:d1~~ (Jl:w.pt~r •. we ~~IQ<rt th~ "Slll.·te. ·ot ov 
s"~l~·t~J:r l~Q'fl1BQt,iQ4 ~1 tha p1~~~$t1~·Qu4 ~1~QW~1eai10A 

~t (jUQh m~~ com»l••oa. 

l.t V¥48 dtt.toU$a~ in QbnptG~ • ll t~at tbO· dtbn($10 ltiSOMt 
. . . . e 

~~(2'.-c~rb&q'Dhmt\Vl) ~O.~umQl.inol (~cni!ba~o&~n) ~ ~~ 
' . ' . . 

· t)n~~~ . types Qf ~4a.tlOt~.U tl&~1Vilt1V$$; ~ .;, · tbtJ O!Jg,mOtil) OQ!'bO~• · 

.ll!l-~e, or·~Gt1n qtnnoliA~lataf;J ~tl tl~ ·b1A~fl:le:tilV (l1/trl ortA~ 

. tin ( ~t~lO~gr~OtiJl ®l'~t\IS'pi'»~~~ aii0...,.}U1Q011at)latG~t Atl al.Nad$ 

!ndia!ltCei:;, tb.G: tJl<"GP~ttOt& ot 1~1t1o~ ~'ttll•or~ottA. ldsed 
' . . 

' '. 

-~'~Stl6~~a, 1n\1"t;;.tve thlf~ toru.owt~, two ete;p$1 

~i l?JJe~a·t,~o~ o:f. tho tro,®1~10c. m.t.:lil co~-,~~8 

ct. ' til~ 11got#l .• 
. . . 

. . 2• ll!~pu.Jte.tio.u. el t~ t~•i:il.t a.u mo·taJ.~lf&lnOttn 

<flO~l.e~s of tbtl · tis~• 



l:!» ti~t G.ittP•· nat· 'tna · ti>~P4!!;*~tion :Of t~ait1on 
m-etal i•(8*~b0-phe:l1J1J ~~u!Jl.OllllOlnte$ (l,l), iS\\· 

~Uai~ht ttt-~~ ~l'OQe$$• ihO' jt't~d.:~i OQ$})1Gltl!t$ OSUl :be Ol)tt)U~4 

·tv. ·thtl -action ·or tho ::t.~·~ \'!ltll th$ tnfitcli~ tUi. ~Ql~ p~~ 

ti.d>u,,. !tGtWV0r, tha \it,~" bt.d.ng tnoo.l.ub1e ln W(ttf~~ •. at tG' ~ietaOlw 

. 'tWd e.;i~fJIJr ·in tlb. nqttQ!i.lU9 S.<tlttttOll. ·ot lfatJOOJ ~ 1U Q :e61U.t104 O.f 

~~~·tain1M.1llqtd.v~~t~n~ ~nnt ot liaOU., 2o thu sol.tttion, e'lut­

vat~at ~~t:tOtm.'t ot the nf1.t~l .. (l()ut·Qtf!J Of! the ~HJUl. su..tgb!ltt) .ta .then 
' . 

&dli~ti tJt\$~ .. the co~ratt~Ollitq ·oomple& ta preot$4tttt"a• !l:b.e sot~ 
· · 'b;tM ~ ~l1~tlbt ~o!dltitaa t4tb .ae~tic. t~e:lt to complete· til~ p~ 

. 4191tati¢)tb 
.. 

. NaHC03 O:t @COONa+ 

OH .. . N=N · · Naon (.1 mole) 
' 

OH 

'' 

(I) 

+? 
M 

( !1 ) 



tha pO:tvmerto-. p~lynuole~,.~ (;)Oia~to3e$ \m1oh mat 1» for~d 1» omat'l 
n~Otl!ltrl- ·a~ :t"C3a.·cnt.od b.r ~~raet·~ · ·tb0. c1mtlb p:voauot witb Natl.C03 

~ I I • • 

~1o1utio~ · :t.Hii:\ rf!fpraQi~J.~ to:t~ ttte: u1v.rtnl (H.~1,pla;; b3' ~~1d1t.toat1.o:n• 

· , ·, Iu· o:rdor to· pl."'e~ra"G )ehe oumooit:ton metal~·ot'~ot:ln mued 

·~o~pl.£);(0tl•i tbo t:Otl.0\7in6 methode WGN tried' · 

'') ;fte~cttoD; ,of' tM ·t;a~t of t;ht:) tr®nition tn(i1W4 c"OciplQ~ 

with naanc1• 

. ~ . ' 



Ho\."VSV0~t t'!Jvea ~1tfi 1)l"01t>nged ~fltU:$Jlti tbi~ ~etl:o·tt?J). did; n.ot 

·tam_plne• -rtlth·1}~;b tt~1s io tt ~t~~~d ~tbod to-e th& ·p·vopQM• . 

· t:ton ·Ol or~otlii · cn:rbo~;ta:tea. . 

(~t.) ~eactiOtl of tl)1) As '(011!! tln.lt o.f. t.ho tr~a.i~tion -metal oompla~ 

~tli. tb. R;fJnUl. « 

+2BsSnCJ~ 

; ' 



/ 

I 

·(jj~n:s• 
M+HzO 

lllitt r~aot1 on Wfl~ to~. 'o be t~ ~en' av.ailabl ;e. :eo\l~Q to 1th• ,, 

~t'a~~tit>'A ot o~~:Oi:~t:r~t,!lo.n &t~~~ tlue4 OMDl:Uee.· 

!h& ~~~~1\n~t4tf:ll. 4t.tt1t~l~ ·UN• 81\1\'ta ~ IJ$OU104 J:VD• 
' . 

~~t~~,t• \1G~e al~Q ma® "0' P~i1'~~ t.hi)) WF~lt1o~ a-tal~ 

o~~a,ot.1o. c-1~~ l\V t• wQCtl.o.o. 0: F4a11L'll tw"~'& o~p:~ · 
I 

w1 tb ~hG f4'i~tt!l 1~ in Q\c~hot.• 

OH 
+M.~ 

•., 



tlte o~~ofiin. ~~'~G \1ai'O t~vr.·tJ1'lablr_··.. ~t~n.ve& . . 

~urin~ Wilict.toil• 
Ill 'the d1aoueeton. th::1t .foll~ we ab:z-itll tt$G the Qbb:ta,. 

. v~at1 (}U ~tvfln in Cha.vta~. ll ~~l- X$1. ~w tH):Cre$pQ-Adiug me:"a:t. 
CIOl~f}).tt~·~~ e•S•t 00.t;JI101r: ~~(at:~al.'bOq. p!\e!l'fl,.) aeo•e..fi&lU,t:l..tl~ 

:ru,no:ttl te J \ zv:) 1(;3 abb:c~riatfjd a.e ( t1:• n•) 2au.. ~hij- m!.aed o®Xple.-t 

( V) 1e tlbb.rQV'1t\.tti6. ~ ·{t* an;;n3)~ou • 

. COOl-! 

®-N-N 
(:IV ) 

(VJ 



i 
·.I 

i, 

-aa:a .... 

.f•ll tb0 t?~Pl~:~:es n.re rea CJOlit~o: nud ~)lla mtJt,Qrate13· 

i~iOl~bl<l) 1n ono~o4 fltt&a~i~ atllv~nts. fh.1a oon.tr~to C!u\'t':PlY' with 

:t.bQ· trnzlat tion m1ilt$1 oom~l~,aee ot tbe tYrte (L'U' )~ 'W'bioh ~$ 

Vf!Jr!'J a~n.t-illt:tlF soluble 1u •.. ~ll. oomt-;on. (}lJ~~11Q ao1ven:t0 $t;COp~ . . 

ot.:a•onfG ctouor e~lV(UltS 11~ ~J;laO {dlmet.twl &UlpbOJtid.~), ll,yridtu.e, 

~1lt (<timattul fQ~ide i ota. ·;;~ · solub111t8' ln. tM · dOAO!' $Ol wnt . . . --
ia ·pll."Uf~W!1ttbl..1 -du.Q to 1lh~: ·ootvat;UIA of thQ motal at~m o.f14/trg. 

1-tlcter$o·t~.o.n ~11th the. ~OO!l 6l"OU;:t tlW,)U8h r~ho.nd!flS;i 

~be t~nne$.t1on met~.lJ. .. O'c~~otin mi~d: com~:t~~o$,. 
I . . 

.-,Rz~n'~' lJP are et(pGeted to ba· atW'u.cturu:u.,. nlrnlr.il'. to\ftA~tU~•)2$Plla 
type oo.mpounBs• fehaeeforG, th~ae Qompotmtle .~re 4.)Jtpecte.d to allow 

a o1nll];].Q1 tntanne Gbs~rp·tton. bttt:ltl. il'l th0 Vioible ;c~.g1o11, both __,-.' 

in p~·tia nttil fiP~~t1o ~;.t'QlVentff as ie tho- ~Jloa wtth {tt!sn.t:t•)2~Jn.~ 
!;:tfrtJ.a eb..~potea:-•lttj. ~~1$ i!attl ~sJ.Ven ill 'Xnble-. 1·t~ J~·s 

. ·1 .... 6 hot-.n.~ out thia exp~otat:lon.. 

u·~•.;;w.b3)2vt.\ 

(L'd~)2ou 

r~-1 '1-~-HrtWlt- • 

. 45& 

~2 4?0 



(L•iJni~s)2ou 
(tj• an?h3hai1_ 
< rj• Jn?t"&) 2as. 
(rF~3nt:?~ta)2t!S 
l!'f ,.,,,_'!;'. ) .. s~-
h~ . ~uuua ~.lg 

. :ElOct<rtttOll$0 -Ol)aOtte. C)... _ (ilm)j .: · · mru - --
t&.a~btut.(t~ ~UiiillAtlt -

453 470 

~2 ,.-
450· 440 

420· 420 

410 416 

· · . ·oOl'lpatN~:td to ;thti b!uuolonr oi,"ge.u.o·ttn eoml)l$U8t . 

U~Snt')~~nRz;. t}~ t:Cl!Ui51tion. Ule.\t~t-~gw~Otin m114-ed 00in1')J.El,$0tit 

Ut3~~:~t) 2M (ct = au, lii) t:Jh.ow a -lfl~gtal.' uathQQt.woruio $bitt co~ 
I' 

pQ.VO~. to thf# co.rrosoon+tt.to.~ bi.noole.ar or$W!Otin c~~tilplexea, 

Ul3tin~•,;2~n¥ie £01! whio~ datn n~e. atven. 1a 'labl$ • 1t Chaj)te~ 

r.zi. ln. -order to c.eoe~ta!n wh&th$~ or not tho otab1l!ty ot the 

o~r.apla•s hne o ~ole ~ d~tarm:lntng 1ih& ma~i·tud$ ot 1ih0 ba;tbo-

. _ obro~lo oh1:tt, V~,z., -ta8un·!i• }2~, •r'l also t•'rODtllNtl .• t'iti~e.twa 

''oa oh.oeeu· foll this etta4,v t.:Ji-no$ ~b,yd:roqqtd.-nol·~ (o~1nei 

comvlolee$ ot etG.~ai~ baa rnt!Ob, ·:t&-zer tbJ.'raa-ticn. CO:lt~tm.n.t ·tban 

the eo:t"t'tlopon.1ans o~mtlle~aa o£ ooppe-e an.d ntoktJ12. It 1~1 !n.te~et..a. 

Uig to :t~ta t.b-nt the m.o~litu.tte o£, tha bn-t~toem•ozni.o ·ah:tft in 
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FIG. 2. ABSORPTION SPECTRA · IN BENZENE OF 
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I ' 

. . 
· (~Blat•)~ (~ ::: ~, l~i e.nd $Jig) f.<tU-o the or4o~ ot tb.~ •t~ab~lttr 

- .• . .' . . ~ 

at ·th~iJ:' ~ltln$ o~le~ee wntoh. d:O:c.t-~~-~a w. th$ sQquance lli • ou ( 
- ' 

i'!(<~· A W"'!'J ~~le:u~:tble 2:'eaaGn to11 thie ·nebavtou~ io tba~ d.• 
' . 

Ol1b1'f;als otl au,2+ ru.ld it :it+ ar$ :mf:>~. :ta~iott~~bl~ to,.. _a.,. • p 11 

inttal!'$OtifJil\ with th'a :u.g~J~ 1T •Zi,tOftiJilli mm· dn•P-rr ·O~;tll.ap 

bete..10$1l ~hs matal 4d:' 01?'b.ittJ.tl$ ~d t11Et- 'ligamt 1T -a~bj;ta:ll\ wm . . ~ . -

, t+e~td t ·1n a. tli~d,·u.g .of tilt &1GO:tt$)nio et~~oa o£ tba U~lda n1 th 

Qh~#6Q tl'fail$fOll ·otQ;telt)~ ~lliQ Will t:ftab1liOO· rtne attOwttl ~tttlot• 
. ' ' 

~lS '\Wlll $tl the l1r!lllt e~oited $t~~ta- O£ the oomplo~• ~u.oh Ul'~l'taC•. 
. I , . 

tio~ u.or>!ie.lll' s~bilitlea ~flo QXOitaatl etate ~o., a ~a~er c;a1ht.tl-t 

· ~;t:)lat~~.V(f to -tlls ~U#~l i>·t~te ~~:t.tl$~M b a. btl.iJhoeJ:aromto 3bi.tt 

of th$ t1~nt n·- rr ~ -'tl~1tian14•16 • On 'the o'tbe1r ba.1d• e.-.~ 
®t10~1'1rt'" £avo;.t't':.ab1G d""Ol?bi'tall.l a~3 no·t- avatlatll6 ~th(!~ to . 

. tb~ el!.():r.'f\fll~ot1t:t o-~ ~&10Gtum ~or:t~~l'exe~ an.a ae ~uoh thit tater 

acti.~~ tlf th$ mGrtal atom; wi~h tn"' li~~t oan ·~Gt be at~ns a• 

·tJba;t i~l. ttJc ~a~ ·O.t ~oP.I~O"~ o~ ~10ktil• ~1ft~' the $tttbilitimt. 

G.f 5~he fltlt1,1m¢&..a w,,ll d~pe,ud pnrt~v .o~ th~ ~G.0-1 tu.do ot tbo 

n:1!;.rt~t~ll~~fld 1xate~c·~1\lll th~~l olrr- PiT .~.nte~:;toti.Ont · tta . 
on6f1ttt~~t G~ thQ tta:enootil*'G~io 8h:.urt ot t~l• 1T-TI ~ t~nait·10n. 
. / . . . 

ot tna lJl~jCJ. ia: o~poot(j(i to. tr)lJ,.ow ·thG ~11f!tl<Jg <1! tt~ atabUitt 

Of tb~- COl;~~e.pOI.\+ling ~Q~~ OOtn!}l'»mfb ~ 

\1~1) xn w·rH'Jetl'a,~ 
~~~--J!' .. .,.. 

fJlt) infl!t~- ~d ¢t'P~-ot:ra ot· tba ·t:c-ma.¢.l1tton m~tat, o~\l&J:;&St 

(Y;r'!l' }~f<it al'e al'.Attaot~m.e~d ·b.Y a mtr~ng; a,bao-rp1i10a 4t 1'100• · 



... 

i720 cm:"""'1 tine -tQ ~~t-~tc· o~t~~~t.fl.atfil $trfrtch.. la. autlttiou,. a 

~w: abeO"t'pt1on. (J~c~~ ~t; tv ~o a~~~ ·.~ma ~ doubl~'l .:Sa e~zno com.w­

~unda an~ • _a. bl?C$~ ~!A oth&ttz•~ Wbla iB pr•s'~l?lY dtl9 to 

tbe ~Q $tretch, the ltotlblet p~ob~b.l-.V avi~l~a teo~ the · $3miD!Alt:t1o 
• I 

rot~ ae;~tt'1o. tl;tlm.trtna·tiG:t'l of tll~ tli.b~ttou ot. tilt~ two a-o 

bonae }~t:'*i~HJo:nt !n· (t1*.B*')~1t:i ·type ~potwllG~ Uoooubt0i!ly., tb1e 
. . . 

· . v~br.Qt.tQn -w.Ul. be !lli.~~(i· witb tl'lo ohelnto :f.i.n3 ·mooas :lnclult!ng 

· thta !M-E:-fi ~tl"etf.lb~t Uo-~W:t't Ob$Ot'N;ltiM in tbia :1egton i~ t~l\Mt-
. ,-

:tton. mfiltal ttt~P1eY...e9 t1-.f (:;bel$'tL1ng li~d.e,. ·e.g.,· omttc aoid, 

· · aee:t3l u,~l.:li'CI\)fl:~ Gtte. ~- .b~on e.t'tif':M~l!t~a to ~ mQda .wlnab ~e p-~.-
- .... ' 

~~i!..ltUlttJ.s· ~-o ~t~tch~'*•· . · 
~turm;~,-l~ttotl og· the oarhtl,ql.:l@ -~Q-~ t-o tat~ the C!l~~ 

' . . . 

C3t~l-1pl~ratJ, Uta~~t;')2.t1 ~•Uilta 1D tbo o1t?~~~sr~o$ o£ • stt-one; 

· oa'l!'~~~11o a.trst~h -tan<i Q" .--vt/'100...1720 cm~l __ in \;ll~ trnne1t1on 
·' 

· -~l;e.tal OO>lllple-• (t..s•u•)2z.t., Inaton~, th~ ~!Cbrl~lt1te. at~etch 

is lbfiNd to 1600.0.1~ ~-1 r~s_t~A _wb1ab le oo~.o~ ·tQ. o:.-~otta 
, · e-b~la<'be~l»-&.., A !);fond ub~tn"ot1ou ~« a.t 400 .. ~ cm-1 wb1~h 

. ' . '"l1.ot. 
l~ foU'ftf;_ 1n .til$ lit spaetlt,;'l Ot tM taiJ;&d oo~;;la~$t ,blt't .... iA tha't 

. Of tftQ t.~i'W.ttltO~ ~~tal oo~J.Q~llltt .. ia ~l:"e&W~b~ .thit& i';(l .J"'(~n.-0} 
·1ftbiob ls ~n.G\Zilt tG ooou .:tA """40G~ om•1 r~gton; tn. meet o:r.~ganott~ 

. ~o~)O\Uliittl~·a•9 4!· ~l.Onte ty~!Qa\ SOc~-oilft ·are ttb0Wn. tn Ft.ge-. · t-&:,. 

' . . ~ . . 
I ) 



' •'.". 

~~~t~~t.tot~" ot !ropo!1lant vtbratt~nct.m.r>(lea in· 
\J:)•ti')aM oo4 'a3.\lUL' >e-&1 ttoo. ~om1!oW141. . 

• a·.·. T . ._.... • .,.._.sr;i'Mii::dKitfr~\1f<Oi)f.., •. Tr:!lfti...,-J,..,..t,"'>ll"'"'t. . ..., . .,~ •. ~-. """~·~·"' • .,._.."". ,...,,,..._;uifiooir '""' •••·~~~o;or:n:•··u·..,•~'~"~ .... """'•'* ""' !l!i!o..'•IQ~~-·z&u,......p • .,..l._frooo·at.\flj!ilf.,..,.,..tt_4!il!lii>,....-.S;t~.""'""'(·""''--~·-~·•·· -•·n•r·j;Or.:·-.· lll<i••-•r""'' .., . ...,-~~•• 

(?<l•l.t• )·2\lu 

. 'l+hz~JrD-i • )·2oll _ 
(B~~nt· )2ou 
(P.tt3snrj • )2ou. 
{!.J'R• ')~~~i 

• JOt· ' 

.~ (~~,~ttr~ • >2ut 

. (.?~z~5itlil' )tfJ! _ 

._ (g'ba;f;tat' )alfg 

. (llU3S~$· }gflg , 
1 

~?SO GSO·t61.0 • 

1620' ' &10(1 .45\) 

-1045 

tf>®· 

"""'600(b!') 

'l61tl'' 
·1:010 . 

·3.625b 

·162$' 

010.000 

&:.to.ooo 
- . 

400" 

4Sl1" 
~ .. 

4t()f 
-5Q)\l 

aoo0 

d 

410 
t\ 

445 

446 

a 
4 

.tJtl · ~b~~ · i\bsor~rt:ton. oa~u ·ovcl1'1ap~ .11t1t!1 til.$ t!ttrons ~if~a; vtn•ttoA 
· moueG €tf.lPOG~in ___ 6 ~- t_l __ u.a.ragion~ As i$t:Wh Ul~ »_.®_· ltti,;on ot ~he 

. · ·_ b~. ~tmum: r~~ be i~ _ o~g~' ~ !\\• -;tattoh .{}.$• 10 _ _.1iit 
' . ~ 

b) i\p_pau'b ae ~- ~h~t\lde~ rrJf: :ttW G.itt-~ ~ \~b;.'td;~OQ. ~~$ 
, · c.t \.-teoo em•l. _.. _ · · . · 

_ . Q} !lbta dOublet ta UOt l~eol \~dt t1,gpe~ ~S a i>NU.deMd 
t:dJ&or.~'lttan. bani. - . 

, 4) J(!JI~¢l OOU)..(l ~ot ~. ii~U.~ifl~~ With r{)®QtlAbl& C~rt~'tJ• 





z.s 

90 

80 

TO 

~ £60 
~ 
~50 
!t 
·~ 
... 40 
a. 

30 

20 

10 

3 3.5 4 
WAVELI!NGYH I» MICROIIS '' 
4-5 5' 55 6 6-5 7 7-5 8 9 10 11 12 14 16 

Q I· . ;: ; ; · ;::; .: :·.::. '~- :1~~; ;··;; ~~~ ;_:-.; ;;~: ;i:-~: ;·.; ;; ;.~ _;; ::~;n; :~ :; ; · :.;: • •; .~,I" - :~ ;~i ;.l • ;; 4;; ·1; ~:.01~; ;;i; ;;'; i: ;! );; ·' p; ;~; .; •Hil ;1 l~j~il Hi; ;n;;; :i;:t:~-:d::;;: ;; . ;j :; ;~,:::;l;;.; ;;~ ;·~: ;;;,: T •H <; -~-.. 1· . 1 1 · 1 1 

4000 '3000 . 'lOOO 1800 16011 1400 1200 1000 llOO 

Fig. 1. · .•. L-;.. ,.,~,rn~; ·:; _, ~ ·-.:1-v ·.~v:r :1: .• <~;:• WAVENUMBER CM"1 ~ ; : ;, 



~~~~~l~~~~3d 

g g J2 !i! il ~ ~ ~ 12 0 

~~--~--~--~=~---r--~--r-~~-r~ 

~ 
.., 
N 

. , . 
' . :. : 
' l" 

;·-1· 

•• ;.!. 

-:.: .. 

:::· .. 

- "! 
: 

.. 

.. 
. . 

: 

. . . 
.. 

., ' 
~ :; . : : .. : 

~ 

~ 

~ 

:::·:'···:=::;;~:;::~: ~~~::::;;1 
:· ;:· •.·'. i" · .. ~ •. 

--- ---~::::r:=::;-:-:.::~r~::::::~::·· ::.:. t£S 
' .. ;, .• ::· ; ,'j, '.:· :·:.: :· ;: ... ·;; 

:1, :; --···· 
·1:>:> .. : ... :1 

• I.··:.··,,: • •;·;·•·=-~::~>:~::,~1:;~~ 
.. ''::~- ~:~· :~!:·.::-~~ 

' '_;' ... :,. !: ·.':·'' 
. . . . :' . . . ::. ·:: -~: 

: ..••.•. :.·: .•• '.·.;j:::;:·.s:.·.~]: 
: .... - .... ·:L :·-,::_::~::~=--:: _;·:<;:~ 

: .. -.- ·- .. · -__ :~:L~:~~; .:~~E:;:·:(~~~~;·:~:~_:i}_~; 
-· :: ·. ~ ·i ~-:~~r :·· ~-:~: 

o ••:.•-:,:,',,' :L•·: >.i'.: :.:< 

~ 

'"' 
~ .... 

:_;. 

~ 

~ 
0 

"' 
~ 
~ 

! ·--~~::]~i~r-;:;·jr~m1 N 

:· ... ·: .::.':'':::; 'o..O. 

, . .. ,. 

~::::,::~<: -~·:·: .. ~ ij·~ 



2-5 3 3-5 4 
r 

100 

90 

80 

70 

~ 
V> 

~60 
en 
;z: 

~50 
!z 

i40 
30 

20 
·i 

10 --·+·' 

WAvaENGTH IN MiCRONS i 
4-5 5 s.s 6 6-5 7 7·5 6 9 10 11 12 14 16 IS 20 25 SO 

... ~~1;·::=:-71>: ... 1;: ·1. I I J I I 

. _, ..•• !•·-~·. ' .. •:·-:~~- ~~-·.:{{j-~;;~+~~:~;J1J}~\i\:"·J:~::-:;J_·-··: ... 
·:!-: r .~:::·· -:r· ··.- -:-. --- .. ·-.;--· ; . -:~.:.~~:::.~~ 

::~·::::~:. ~ :'. --:-:~:.·-' __ :_ ':· :-.o;:-i .:->:-~ :.:.~--- _:;/:~:;:::;-: .. ··_ 
j: ,:::::-- ~> ::>::;::-:[: ,; ::. .. :·-:;:: .:[ < +::~ :;:". ... 

:. -:. - --. • ••• :. ~: •• -. • •• ''. j •• :.; : • • ' ' ·-

- -. ~,- :-: r::~:':- :·:-:-:::-·.-~~::::,:~. ;: ;-;- :·: :-:c:·"~:~=--
-- --- . ::. :~-:-:~~:-···: -~-::~~: ~- .:~~:~-- _:: ~----<-.:-:~:::~-~::~~ 

'j' :=~:·:~-~:-~<:·:~'-.. ·c:;-,;r:':t_::· :~- :~~~-~>~L 
. . . . . .... 

... 
::··· ... ,. 

.ro -, 
100 

\10 

8ll 

70 

"' 2 
61.)~ 

~ z 

50~ ... 
;z 

M)~ 
0.. 

30 

w 

10 

0 
I . , . ........ .. ... J _·::::~;::·:,;:.··.,:.: :::~::;~: : •• ·:::::::·.:r·: :;;:T:,:::. 'l·'"::::.j::::::c·:r:::; .. ::;;:::.::.·J:;;,::·:r;:::a.::::!::.:::::·r.::::. :.p.:: . .:.:::::: ... F ..... ::· .: . ·1.. I·.:·. I ... _, I 0 .: 

4000 3000 ~0 laofl 1600 1400 1Zil0 1000 soo 600 500 400 300 
Fig- 3. · r·1 n;) cJ ~~:. ~"'~.:: •. , :.~'."':r ... :~"' \'iAVEJ.iU~'BEil Cl•l"l ' . ···~! ,1,• : ' .... :: ••• • •• '.J- ' 



2-5 

100 r----· ~ ----.-----
6 "l 7-5 6-5 

I 1 I I I 

90 1.. 

80 

70 

~ ~ !B 60 

" 
~50 -
!.;; 

~40 r 
• M I 

w 

hl~}wVry./\r..J\ .· ... 
~- ·. . ' ' \ . :. 

. . -~ -. . . . - ' 

I COOSnPn, ,: .J · 
·ll'f§ N_'Nj:.''o )Ni,' 
'0:::Y ... 0"]·· · . 

. . ' ·,: ... : .c.; . : .. 2..:::: - ;: 

0 0 10 ll 12 14 16 16 20 25 ~ 40 
r:- r-;1--

'10\1 

··- 'J. 

.f\r 
-.·: . 

.. :: .;:·. 

90 

llO 

7Q 

ij 
iiO ~ 

~ 

50~ 
~ 

M~ 
It 

30 

2lJ 

l 
0 --"- ', 'i : ; .· }!' ·.,, ,··l:: .. : :. ;.·i:; ·! :;- ·•'· J: 10 

~ - - - - - - ~ ~ -~~-Fig· 4 · . ..,,, .. . W.!.VEI\'VMOER crA-1 .... '.\' 



Z·S 

100 

00 

80 

0 
4000 

Fig. 5 

3 

I 

! . 

't;!, ".) '~1~ ot:-::. 

3.5 
.T: 

..... ,. .. , 

... :;•!-'( ;.1~1:f (;]. ~~r.::! 

\'.I.WElENGTH IN MICRONS i 
.4. 4S . S 5S 
.I .. ·j· . j·::t;· . !,: ··;,,:~·I ·.: ... ·.::~ 

' '::._.:.__1~·:,• ~~~ )• I """;: .• _;_:';,.::;;••~· 

8 9 10 11 12 14 16 18 Zll l5 w 
I ... 1>- ·:.··I·· :. ·1:. I I I I I I I 

40 

?~S~•~:,····~x··c··-,'t_~il'~-~: ••.•. ~~ 
.,. 

'•• •• , . ., ' ' '"'''' '' ,.,., ''I• I • ''"-"' I .If 

1'100 1000 

20 

. llO 
~-0 

40(1 :nl 



'2-5 3 3.5 

r 
100 

90 

00 

70 
5 
~60 
:E 
(/) 

"" 
i!so 
!z ... :.;; '"i1f~ :. :;·:<J· ;· 
w 
~ 
&40 

30 

20 

10 

0 
4000 

Fig. 

:.... .. ~ ___ .,: ___ • .. :. ._ 

' 

3000 
6. ->.'H~'ltC:,·u;'l.r>.;J _,'l_;:• '' : ....... ,: 1~!- !)'fl',_l 

4 
\W..VEI.ENG"m IN MICRONS ; 
4.S 5 5-5 

1.000 1800 
WAVENUI-lt.X:Ii Clll"l 

6 6-5 ., "1.5 10 

1500 1400 i1!'.0 1000 eoo 600 500 400 
.· ! r • .,_ \ ~ '; • •-~ • \ • , , • '. , or 

.w 

-· 100 

-· 90 

-· ~ 
-· 70 

~ 
oo"' 

~ 50 .. 
!z 

AO~ 
~ 

":;o 

w 

10 

. ._L_j 0 

300 



•.;o 

I 

-1~0· 

· · c$tto tao~n.ta ot the _ o.tweot1~trn~attt1ou mtat!U. 
.~ -l~Jie8'T'c;l'.-.-4etu; ~ 1 r.~ · n, ·. 1~_··~' ·4 _, ,_c:u; 4 1 _ _,._ .. _.",_" ,·n,.,._ 

~~- I!HJ1411l .. ·•••fleu~ 

-~he ObS~!'~~d m~s;net1c. QO~nt. o·t ttl& ~:.~2 ton in 1 tQ· oom ..... 

,pl&lt~& ta ~a(;J?~l13' abou.t: 1•1 a,l'A. at rooa 'tGr•wertstw:e W'hieb !a 

_();t..o~H!I 'tQ the er:;1n OtU¥ valU$ :i:0-1"' o~ . ®.Pni:t'~d eleetvOn, 1~"8.• 

~JGati/9•~ ot the st•r0oohemte~l. tUlV.il*O~At o.r 'lj)lo 10'4~0• ~he 
coapl.'&"(J$ tlSuallQ ltive a 61$tOrtf}d ootahnflral stereocbcm,stl-7 • 

ttl th.ll')tl$b u tow a~e b~.n whiob ~ oqwa~e t~~nfl:v· or a:9p:rtJ~mnte 

·_ to e t¢Jt~d~t at~NOcb~trttetr,lO • JtQV 'tG'tl'&b~d~\l:\y OOOM1""" 
. - i"f1l . 

~e.t~ <.u~ ton• n, mom~r1t· ot ~.2 B.tt. 1S< anttt'd.patr!Hl at ~toom 

ten~t~tut':e1°, but thta valtte Jla$ t:J.Ot bo~ul. Qba,<r:rvod · ia at\V com-. 
. . 

oeunt!~ •. though ·the mnr.1Gnte 6:t'ta gaMhllf bt~bal? tf.uul rJ.Orroa!ly 

· o~~rv~d tf!tr oc:tr.d.t~dral ao::l~l.a~tls •- )1or ..,~~:\i!let tile tl.agtl:<etrt.o 

. ~tJ~)t~$ (}!{: .t.h~ 't$tr,atu~dval oom&>lt$~·· \R3!? 12~UJta (X • 01, Dr it 

li.a iti til~ r®f;e """ 2•(1' • a.t J;.:n. 

~h~ ·tt~f;l$nt ot Jj12 , 10.G1. ie. howeve~ rJtoreocnootell-\lS 

, . · · tl~H~G~~-en·t •. ;;r~l $ 1-:i.t~ml ftCcld o£ teftJ'ah$W?t(1. tt;}n~tey, tb$ tnoment 

'· 

. . . 
tt~ l'~Ofh te-~piU.Wa.tur.a l.ttQfJ ~:t'P$¢1U ~ .. G and 'itt:O fi•~ii• lt ·the llawtd 

. . 

t1Gld ~&parte· .t~ tet:v,ahedmtl. sy~fl'tttY· o~ el.octroA dalOOflli• 

· ~stlO!l o~ottt'.a, the tr.~t;}•nt tendS' to ~~St- oloae.r l~o tllo epJ.n,.>only 

valno of'Jlt.iS! a.ri\0 • ln<:tha e¢~~$ pl~r gGOII~t~; rJ£2 ton 

i~ {J~~~t1<:! while. ~ct~h.edml ~o~pla~ee· .of 1112, g~oorQJ.)$ 
br'l1"(-) mo~~)nt" betwJe$U 2.,9 attlil s.~ n.ll!_.tO· 

· ;fJx:pe:cim*'n~'ta. mnt:~~t:to mo~ent data gt. v"n. in ~able .. s 
Wh~,_:eh fle:vo·· b~QP, OC1i":t'GOtM :for the d1('..ln.QStto•tio coh.tributit'IM 



; . 

etow tha~~ the t~:t,(U) ooroDla~a iitltt rMtl(e\i Ol~~~ii.Gt!n ,.. !fl(tt) 

:o~m,l&X~J$ htt'V'4! $ ~e-t~adral ete~oobet.1i~&t:f1J (!!1"0~ H!(l.I).,, 

"i:hD altt~tly lowoJ: v:elue r.t." be au~ to a e:t1gbt dGpt'U!'turo !tOOl-· 

p~~f~t tetrah~<tml eyuuaet?3• ltt vtow of 'M::ia hi_sha..r ma~tt.Q 

r.aem~nte, tile ·$•logous Qt.:Jra-pl.m:e~ 0: Uu(:tl)· ave ~leo· G~poct~d to 

mv~ tf!)tr~hstlNl a'ereoolM•~~ieal ~~-~wn~at el'OW¥1 cu(II). 

~W!i4<- .· . -.l&l!i.'Q. 1#-·IJ: i: ·-:-.R;II.,IJIII[I ........ n ~· i . ~--~ ill t_ _·f;m j'!iit Ul~_: It. ~- f"&ilk_l d. 

tt~·:a• )20U 

(:t§'l!e.)eou 

tr .. • ~1nau3 J2~'u 

(r. ';Ji:t?tll~;~) 2eu 
: (h*R•)2N1 

. 1-~. t~:ti>'Jfi'- j. ni 
!f>J;..j !><!~· .. ;«.. '•.''f· . ' v 2 

;. . ~ 

-t·. .,.9 .... , . 
1.95 

e.oo 
a •. o4. 

5.04 

'' . 

uia ~·- ri •• 

tJP .- ·w.-

I )') 7' 51 QM\iil f ilifJL' . I 

l.t. it» !n:~~~~l'.rtt:tl1~~. ·6o r~~t~ t1i~t th~ mubut:!.tut~nu ot tbe 

~boi;~lic prOt¢!~ tr4. _tho ·~r~ns!t:1<rn. ntat41 (ar.yl.po~quin~ti:&t)J.atee· 
; . ' . . ' . 

, 

Q1 BaS~ ~'t!Jup. _t.a~utt.a 1-.n a~ in~!i~& (1£' tba ms.~et!o t\l~n.t. ·~ 
' . . 

tnorenal$ ·is 9•40 a.M. 1tt the &li (11) coapl.:a~e at<l:d o.·u-0,.16 B·iii~ 



r 
/ 

( 
/ 

-·· 
~ue to tn~ inorGase in the dih~aral angl~s between tha planee 

ot tb~ t.\'10 ligQU.t'i. ·aolee::Ul,(;>\3. tcwarde t~'trehw~al orieu:taiiOA to 

a'tmid t)fitu"io crOl'idiAg or ·tho bld!Q' triO:t$8UO'tln. gro"prJ• 

~bEl ;f:G~e.going dtSolAesio~ on tl» PiUf.:liooobw;m.:Lcal. proper­

~tte_e. ot ·-bb.~· organota.n~t~aititJn 11\etal g~plexe~ e.t:d the die• 

Ct.WSiQfi .Q.O. ·~hfl Orgat\OtiA o~lmpl~~$S. pJ!eaGtited 1i\ ot~.G,p't- ..,. .ll .. 

eJlii !II tl~geat that thaee oe;m,.-?leaes ah{)al..tl. · ~ :t'$;mUJ.~tf.:ul ae in 

(fl;)., "~;he g~ometl'Y (WO@tl t~ n.)tftdf ti betns tet:rai;iedral., 

0 
~ ' c-o 

·.--· 

\ 
SnR3 

/ 
N~ 

N 

(VI) 

N~ 
N 

' ' ·R3Sn 

'o-c 
' ~0 



-12~ . . . 

~fmlo.tia o.«<.lllvoun~$ . Utt~a · 'ill tbte ~~* w-er$ p~4)~rsfl and 

~u~itt~a. o.o tSe•c~lbstl -,~ empte~ -~i(;t \~et~on 11 e). »u~ · 
(trt,:r~>pyi. t1~i o~t1e ~- pt0tm.r~ ~~*'a t~ip~~-1 tin-o~o~«• 

~a . 4tttlOV'! ·bOO. t\3' 0G.Sill ~t- -~-~ •-
. ·. Uu:ttj~~ other~~1~ ·-etnt~a •. :l!'attoleum ~t~~, ueo.d ift t.b~ 

~~~ti.t tava~~1i.g,t!oit ~t~ to tfhe ft'r:iQftlota with the-b~i~in.i 

fti$0 · tm-m>~ wbii,u:~ ~cos~a~t·· ~f)lv·~nt-s ~~d ~$W~ _,m:'1f$.$4 ana. 
· 43~!Ml by. the e~~~ meth~:a.a *· .tt•i• 'UJJIJ' uoppe~ @.o.ot~:te,· 

. -lU.ckel $c;a·tate r4Wl -~1m,6tl~$~um aaa•u w~it-a _uc4 to~ the _pn~t.l• 

t-:ton. ·of tbe t~itto~ tt$~ ct'impl•e., 
• • • I 

·iT~Pa~~to~ nt th~ li~t li•(a·•~twb~i>h~l) -~-~ 
. . ' 

.fa ... quia~lint)l ('y$ta•)", ia gtv~1. -~,.A, t1ha:£)t0~~ ~ n, ·S&otion '11.-, All 

. melt1~.~- l)OUI:ta &re uACOl~WO't-.J 

· fb;$ tHr -~ lli:~ibl..a a~at~a ~~r~ otttatu.cd YJith the~~~. 
. . . 

~JU..J s.~~citro~not~t&tt u(lJ-i.ns. :1 f.i~- g.u..~rt• cell$•· ~;Ql $~lv$l;.t& 

. , u~ei 'VI'~~ e~ b"~"l. \a-,,· ~$l1' ... ) · sr¢,\4~*' · . · 

:tu;t;ru fit! .0p~ct~ ~.pQrt~Cl- ~ '{;b:f.e tto~ \~"~ obt~d.-d 

. · ~~:l.t-~1 iJ~Of{c~~ 111•20 ·1~'lf'l~@~ ·aDciOt~ph~tbnl~teJr~· ~:t~~ iut.Ol tAQll•· 

~a~e·bt.c mam43~1.\ ~titn ff@:t-ro · obta1-A~i. witt!· ~-aa, Vib~t~ 
. . 

· · ·S~vt;-.;if'l,$ f~:t~l~t~~,.~~r. .&'bt14 • Uti at -~0!1- tefa~~a11""• 

-~~--\3.l 
-; A !mOD. we:tt!)lt ot t~e Ot){!lJJOW~ v- &.ecom~U$$d· with .oo~<i• 

•aa~. w~ ~~ttlrerta : p~t~a~iO~i. ot the_· _o~®'l~iQ mn:tt~, a i~ 4Rp• 
. . ' ' . ' ' ~ . 

'.•. ', 

:. ' 
.' '. 

I ' * 

• ' ' • • 'J •• 



Qt ~~r()bt0'~1o ai@:itd. -ru i-ddQd.~ fih~n tria wa1 p:ve:oMt .• lt B~pa~a1t$4. 

oat e.• tin d.io4de ~n d.il.utt-on lt\00 ~i~stton .. ffb1~ fl~S .ti1'tent .. . . 

ot: am'l tb(., tin w~ ~st:tfflatea by t~ W!t\$tt proc~4wel3• 
$'h~ t!tl t)1~-~ wa$ 0Vf..lpOr~~tefl With a t01.1 Ql .or co~. 

¥04 to ~~DYti th• Jdo%~1g· soUl ~ tht:U\ diluted •til wat;eJt· 
' . 

to nPv~opria·t~. ~~ilta.e .. 

~O~pe., t:l~n '9-:"f'Sfil~'fit Wa$ ~$ti·~tei. V()lU.-t:l{1Ml1$' iU 
I . 

1n4~t,ry,, fi,iek~l mae J)tft1t~ta•rt\ at'UViJ~~triottlly ~tb .tllU\('ftnvl 

gl;rbitlo llUd ~-ium w® ea:titmt~filtt voltwe·t£tt:to~llf with SOfA. •• 

~be· proaGdt~~e: 4•l1o7:ibe! b;f' Vog~t~~,l3 W9,tt;'a ~doptGio · 

-
( 1) t}~At)ll9$1S trl tbG ~~1 ti.Ofi ff»tQ.l Cf.il:flfJ}l.GJt~ ~ 
·- ·tl.r'.tf.!lti_4.,.:11!'!"1 _,'rtl.J .·l.tJ&:A•aioiU.~'!ft ~)1@1~1. IJEJfLI ~UitiH ..• ,fl~·· Htlli'F~ ~.-'1" .• .., 

.e..,o ~ra ot .r..•n.• • •~a.rs ~u.us~lw~. 1# ~:!6 !4 ot ~J/6 aqu•<;lu 

~odi~ tw4.t~~z;ide ~lutlO.ll w1tb ot,~t$t~ otirring.; i~ oo!n,ple,., 
\ 

ttl& d1Q30>lU.ttOJ.i of tt~ lt~d: 1t ~- f;.l1go$.t·o4 on. wat~u? 'atb 

t!Or 45 ~ln~:tf.a$~ 1•i ~ .()f ,C0l)pfii.P~oet!J4t~ WU& d1!ill$()lti$d S.A 80 ml,. 

o£ water· oontnlntq e. f~'!D <h:c~ ot $-Oatio f!Oid" ~Me oopp()• . 
I 

eottlti~n wafi Mtlflcl d#Opwtee ~·.tth c~.u.~tWlt . .(lt1rt:i.ng to the tmt 

e~tatr:t'ln ot L'~'·• ib\lll tile m:.t*tu~ w!lc:t VJn~d on ~ater bath 
. . 

tor 50 m1ll\i\teo. ~ ooid1f1oat.t.<»~.l \11tn aoetic;J ~!<h, ttut metut 

OOllf>le~ VI$$ rt.tadxtly obtmi~ ,QG.· .t; fi1!"i'@i~1t.at~.. tk,ta ~~ci~1t.e..tt 

w~e at.p~tod on wa:te;r b~th a.nii ttltl;)rea tdlile hot.. ~he l!O.'.I.lft 

mQS m~bo·d '$:OV0~l -t·tr'n$3 wttb tttttOV tG :r~mmr~ t.iuc.oca~a QOla• ~· 

/ 



~-etta· v;att tlig6tltOtl ~, •. ~h 14l!.lth~,:fi!.:'~O:Ved ~d .fl~l.F wa..tlMtli Wtth 

. ~tbi;~.: 

~uatv~ical dat~ • 

n-c~· 

$ & I. .a ,_) 
68.90 s.~e l~l.fl2 fJwflll 

""<.li ~ ltl Al.:il "lr.I), ~ "-".· .• GA ... ·· tl~ tw v•w"' ~ .. ;:, • ., ~ 
t1~l. Ctilr:d~od !OJ:> 
%l32~~'e!laOu 

l!t ~ li a0 ( 000) ' 1110· Q,...,.,. 
Aeu • ~.?9. ~.~!. 

~. :~l"'mru!~ftiOf4 ot (L'R'').·it1 • ~lll!t-·~t.i_a·,,·_tulfn•¥•,·"-•-•-••· n-,_~rtlr.l!t.ID 
i4t0 3W$ ·~ttmt Wtl:G dittSOl:Wd Ul 1.~•6 .fftl Of fi/0 QQU.O:OJ.l$ 

~mG;it.am _.droxld~ flf!lutioA 'eith eoa~ttllnt ~:ttl"~ing tollO~'lSd. by 

31g~,utrt1on on '$:1te~ 'bu.th f'Ol? tlb.au.t ro mnatE¥a •. A· aa1ut1()a o~ 

ta:tntng 1.!3 fJn ot Uiokel acetattJ t4 t~ ·CA:l \'&tar with a t<Jw 
dr.op' rJt @eetic ~Qttl wab ~(l¢l&d ~:eoptd.a$ wt·~tt o.ont1~ous ,fjt£1'-r1UB 

to tho h.().t a~lut:iou ot 'tho ·:tt.,gM~• ~the ~Q~t1o~ m1~t~ne· wai5 

w~z.~od on wt;te:t~ bntb ft>l* f¥{;(;t~htlle 2/2 iio«~.- lt ~$.$ · $l.tst}tll 

ttoid.i.ti$4: tli'th t'4~tl'tio a,atd. fl10 astel. oomplo~ wtt$ read11Q t).tte• 

otpi:tatttd ~u: a b~own ot>lQtwott aolid; was t:tl·to:tfJ4 and thOl!f!l:~hll 

~e.htld ~i,tb. w~t~~ t(g ~~,ii.lov:e e~Qtl~~ ttf.ti«h $J:r~ ~Olid \lia• ~ed1aeol.w4 
ie. aquG~ aotil.~ blea.JiboAata. :fa~ '~h..eu. t'~Pl.'$Oi9itatad ·bzr .aott$.1• 

t!0$t1~..P.• ~h$ Pl'~ll.Ct ~a tbova~ .~as~tl. ~:c1tb wa.t~.t"t tGllOwet\ 

by b~t me·t~Olt atld f~llf Witll ~tl1&~f!, ~lle ~t~O.&UQ't; ~as aad 



y1e:l.4 ' 00~ 

.f\na1Jtt.ca1 da1a ; 

~cunA Q 

Ot~lcutnt•d tor 
{}saHaoMeUili 

.a 
(18 .• 72 

59,.'78. 

3• Pnpr$Vat1.~4 Of (T;; '.Ma)DGU I 
•···~ 'ft'9P ~:J!ION ailu. $9' ·• .... .,._ Jl.· r __ u·•~-rnt·~--

I 
a~o~ 

i,u 

' a ($4). 

a,i.:9ll 9 21 . ·· .. 
13."01 9._15 

z.e ~a ot .th$ oogpe~ g~pl.e ... (~~•fit)wu. '""e duaol:ved 
U4. 260 ~ a(!U~Otl.a SPlUt10n cGn'fJ!!d.U1J;lS 0•66 gm8 ot GOd1ta b1oa:rbc• 

~tn$ bt. oor~i~J tme mi~t~ ork ·wa'bor ~~n ,tfi~ 30iill40 min.Ui'®t~SJ• T:lle 

t!ltl!~tG wa.a tt!'$tl $V£a.pOl.~t~d to ·tirTU.l!t.?fl. OOd t!l.& ~zd.due Wt'$ 

$~tl"aoted ~$b .bot ~atb$a<>l~ ttpo4 conoe.At$tiou. by tt'V4pot-at.1~, 

tb$ m~rtbtmQlio -eQl~ttoa ;rieldad or_ystni ot 't'lia)2~JQ wbiclJ wae 
• I ' 

4~1Q$ ~~ ke~t t~ T•o~~· 

1.9 ,sna ot a.odttW atll t osz tbt} OOJ1patt oo;;,'!tpl~)t, {r .. •sa)2oa 

vmo. dienol.wa. ·!ln 160 srd., ~f ~Gt.ll®Ol.t 1•40 ~Jala' o£ 0'-1vev tlttl'\\t~ 

i!), oO m.t ot Wfl'tat* -~• $10\fi~V 0d&Jd !Oith _et:LWS;,as to tb.~ ~•lbe+ 

nolle fJ.ltl1Uti¢A• ~Sh$ etl,v-e~v ~alt O,f· 1Ulll lUetn.l ur.M'~9l<m ~att!lq 

tH'Jpa.~(,ttea a a a "'f~lta w~t=. ~a~ .fl,l tttr(Ja Ma 'no-...-t>~ •td.Mit 



1ttith bot· W$-~V" i!~tlOJI(J¢1 br herb met~l Mtl ~n, e·ttae~• ... 

~Olid ~e dr1o4 in v&onum .• 

a ~JUt~J ot tbe u.tt1~91. *omp-10.-. cx~•·zt•)·aat wg.e t11,sGOl.W4 1A 

200 nQ.. ot •tiFJV .Q.O:alt$tfd~ 0•53 - of (te!d;lW!J. bioa~bo~te W 
~art~~ on water batb :tor a.li~ttt. ~ mtnute$. ~· .t:tltieratd bot. 

'he !Llt~atllt ttM evapomte¢1 -to 4r,Ju.Ettt$. S:b.~ ~1S1du~ wa$ •t~a~ 

't~d wS:th oot· G'latt'otSnct. ~~· ol'.rstEi.l$ ot tho ~a1~4 ~roauot •re 

ob1~t~(t by· e~n.t)~~tl*a~tQta at tt~e sot~olte sOl'fltio.n-. thf) pro<htot. 

~i~S dded ~ vaGUUt~h~ 

~.6 .ems ot ()~U3~p0n(lt~ ~todtttm ~~; {L'k)j1I.t WAtl 
I .. 

r,l1.e$ot '~~ lfA 260 el of .mf>thanoi • 1•fMJ ~$ of ail Wif rdtr,f.\.tf.'t .1c 

60 ml w~·tet- wne ailded dt'OP'rlf.ge \d.~h eGMt®' et1r~ing to tho 

l'\Gt ~tb.ttn.~lie $al.u.ti<!A• 11Jle oU~~r -ae.lt 'fiJ~pQ~t~d afi S; taOl.i4. 

'ffb~~(th watt t:tlt~&d ·hot- fb~ etll14 wae '$ht\t'~l3 ttas~4 · $U.COf)$t1• 

v~ly f'd:tb hot wa:tt~r., ~~t rtt<:.,tbatiOl ru1t1 GfJb~:t·• i'hrJ eompttlt •o 
obtni~ea ~ae· &ri~ in vueuum. 

4·1)· .rgtie :@2 1. 'It• • ~ae. tlia~Ql v~4 Ul. 14i ~. ot' B/0 eQdlua 

l\7{it?03dd9· $!11l'U.t·1CA• 1~13 ~f.l· Of ~ilnt~U~'S1un\ ·;p $t'i~ta.ttt di~01Wtl 

in 26· ml. o:t w~~<), 'Watt tmn ~f.Hi¢ild ~l.~)~/J to ·f~h~ h" a£»);.uticyn 0t 

tll() l.i~• Th• lt!liraau"u Vtatt ~~ o~ ~qte~ bath tor uothor 00 



~nut<i'itt tW4. the &olutj~on W&9 W.i~t13 ~otd1tit;d wttb aofltto a~d~ 

·wile .zuat~'l oOh1!-}l®m ~~!48 1m:ne4iatl!lly obta·in.fJd -68 ~ oOl()U.V&ti- $01'4 
W"Gt.S . . . . . 

~~hl~h" filtarsd hot. ~lib $Ol.id Wd waencd sew.~ t1mu t1mt ~it.b 

hot tm.ter and then ~1 th .{H>ld watt)i!• £~~11 ·tne f:tOlid was wuhed 

with mattmnol, ath~r mU1i> thetl drt~4 a vQ.oU.W!l~ 

n):.-.p. tt ) a?o0o 
Ui~lA I 90~ 

t1a(\1g-t1csl ~taf.. I 
J.l<)UU;d ~-

Calcut~·t•A tOll 
· casl%lo21eo$tre 

a.. '!;!~~!!.~~~5>.!~··.~~~1\2.~...! 
~~o - ot L:••n was· die~.al.."M.tl .iQ 20· mJ. ot hot ut.l'lanot. 

:)~96 -~ ot Ott (OOOOffa?s ln. 00 ml o;C not mot~ol ool.L1atnt.J~S a 

:l$W tlr~s ot aoatic c.ci<! wM a.aa~<t t5l.OW~ to the aoliltiOQ ct 
ti~"Meli., l'ilMU. thfJ ~:;i\g,Q\io~ ·mutw-re. Wf;,\(:1!· d1g~ttJd. tor ~0 ttl~tee 

on ~atQ~ b.atb r.w.«l fi).t({b~na hot., ~he ~ol16 wae iJash~d eli~C.-$li.lfii1Vf;lJ 

with v.mter, me:tbQ.no.t a.&~d li.Mll.Y' with b3~t\tt.0 to ~tllOv.e traoea 

o£ thfl 'f.U.U*eaotf#4 L"'Me.U tbnt tM1(fJ ·11w. p~e~n.1;,. :eh& .o;r~~ OQl~ed 

s.ol.ta wd ddGtl ~ vao~ 

$j'lh .; > 2Q&ao 



A.-13'110&1 dl'trta • 

lj'Owad 4 

O~loulat~ft fO'# 
t:Mila4•tf's'Ou • 

~St..li£~.-
1(&.) l'rt~r;a.:ntiOn Ot (L1 af1iJhn)~CU. t 

n.~··a:fc~Wti:~.lli ~~Tif!••-'•:4cutr . 5I ·t·J.~ .;;Qit-"*~~ 

a ml4tur$ ot· 2.0 ~ o: (L:•a• >2ea *lu~« :a.2o • ot 

'~;ttasn);aO in 200· ~ ot d~l be~GA.Q me ~$!lucd ttllf n.t>ou.t 15 

boa•~ $!h® ·tho ~@action flliJ!tur$ ·~. oo~l$i end. :ti1t&:redt UpOA 

eoucGn.tl~at:ton. i;h; lil:tl'~~e 3ialttet1 e~tttal.~ ~t the desir~4 .~ 

aunt• ';£hi~ \"fa$ Wt!®ed u~vell~l t~~ ·with. hot p~tt-ol«~um e.tba~. 

~hen 'bhe .SOlid Vt1- ~Mb.~d 14th 2~ taM1tW bl.QJl~bOnttt~ eOlQ .. 10A. 

~C! rer.a~vt,t th~ un~~aote4 (It*.H*'luCU ~.nd t~11 wttb atiltt• fb$ 

ll}Olid. W!"~ thttA 'ft'~trr.tOtf;l(i ~i.'th hot b~~fm.Q: ~· r&,Qt."/fttellibd 

nii4.6 drl~ in, vaomlttw 
tl,O.Olaf:)O&~ t:tOJA pO~t' a ~flt(). 

rt~ta ~ 5o~ 

.;;.~il.ftli/J~tl 'tik.~t~ .i. 

J'i!(jlUMl ; 

c~~nO.at.ted ftt~ 
o«.~~,o-auaou. j 

' . it\ 9». t~i 
G..to 11 ~?2 4~~ 



• 

(bJ .1?1-:&.pfl. ra"l.<.ln.· · ~ (t:.•am ... r>h:;?£'\\ ' 
-~---144( 1!1&5)1!1 .ltnz· :u.II~Jitiip~ I JL)It·- ~-·-

A 111~-ll" ~1 2.0 ~6 Ot the (u:• A6.)20t1 &Ad ~ fJtJ; t;U Of 

the i?h$~A01 tu. ~ ·ml. 41'1 ~~tfM wao ~•tl~od tor 16 n.ow:e. 
It was OOOlfltl Mil ~i.1t$~a. fhe fil ttato ~a$ OOAO$.Q;t.t-o.ted ad 

P'~t~o1em ~tb~l!' ~ elowl;r a'lded \l,jht)p. the aasire€1. p~ttot 

S:t:Wa..t~d out* lfh~ t'l1·0tlut:tt ue w:.tthe:d eewm.l tim~$ \fl. th hO\ 

p@frroleunt eth~•• toll.OtJ~ b,y 2~' *HOOfs af)ltttiQn ant iib.en ~at•2h 

~h$ aolt~ wae ~~t•ote.d w~th hot be!AfM!le~e and tbe ~rOttuct wall 
CX7trtQ1lt.~~ !r.ttt'>m boni'J.0¥iewpttro1• ethe~ ~3d;;~~.,. 

dGCOlnpO!tll1tiO!) ·pttUtt t 

¥told • 
klli,\lYt1oal. do.\Q, • 

l!'l()UAd J 

OaJ.oul~t.efi tor· 
o69u._a6ofh~~u a 

;·1. 

~ 

eo,.se a.~ 

4 
6•2.2· 

6~~ 

;_) ~' t)QQ) .• ,626 (US.., 
t ..... ) \'l:t-~."-'-''Mft.' ••.!1'\ft. ..ru\li' t.· 7 t (Jif\~'l .. !!a \ itlra. . .. \V. · .1>'4Wb.,.._...;.Vot.vq; ~.... \H ilii.'M& fri;VW. • 

- • t;o,..,- "ir.t nt.;¥. ·· .1·. '!fir n*. nn _ ·-~-- •)··- :.- · _ rtdt. rti .n_4.- · 

§a sa (f') 

J,7•43 •• us 

,,.,()0 •• ,2 

2•0 .~ ct. ~o4tum entt 0:: -tts oopf?er COA:tll&~ (L1ia)2~'-' 

~l'¥1 ~.B2· i!I1S G# ·~fiillOl. '"r-0 41$~ot.ve:tt ta ~w· m.e~bano.l • 

~t1tue4 to'l! ·10 b.otws. lt <t.:YillO #i:J.tif.i~rtd Wi.d 'tho filtftte waa 

owt1()~0;t$d tO. 4~Wl.lS$• fbal: Vtl3ldtt' we;e •streJ.ote4 with oo14 



.. ·~~.· ··d.V·· 
b\ltt$$~· ~"l.d (){)J10f,Jt\t~tM\ ~ lJ()t,ol~~ (ffJ~i; ~a• ar~<lU!Jll$ dd$4 

'hill a ~olW.. e~,aratatl ont. ~b:ie wa' wtUJb!ild with. B~ e.qwaou•. 

eod;tum :bioadlot.Ulta~ aol.utiOl'l tol:S.Qv~d ·by "'d~4l~• fl!bn ttoltd ~ 

:t-ecvtatallieed IJ:toa tw>~ene end t)etrGlQtam etbe~ mbtue. 

i!$$0i.ttpO&itio~ pOlu,t J. 234f>o 

'ii.c1d J ·161' . 

.2 @a !all(~) 

17'.60 ,_. 

2~ ·p~eptlmt1on ot (l4*~aaua>rl'Jt~ • 
~·I' .I lfl'lc.t k(l?IJI .. J . .- • ..-.liiJ:lllfli.i.'= ._.1_ll •. 1_ . 

A mta::tu"rG ot .(It'll' ) 2eu nna. 1.•a4 ~a ot \Du:fiQJaO u• 
"flu~d in Qbout 000 ml ot .azty bt'J~tn$. t'Q~ 1.8 il~l.t»e• ~b-. tt 

wnt c~~.~a «Uu t:~,ltarea• W:ne fi~tmt., VIM o·~aoen.tl?'atet oo4 o®l~ 

\lifMn a eo:tt!J o~g:~t0A out !Wibich waJ" 'mahetl .uuoocaaiyelg with botv..------.. .. 
• • • •l ' 

p~tttoluu.m: ether* 8~ il\qUG-t!ltW sOttlw:l b1~rbo~t~ aQlutio~ .ai;\4 ttnallt~ -••• 
·~!:th· wo;t$'r'• ~hO· ~flill!d \10 atlt.a()'t()il \111th ~~n.Q and. ~ci'fstal1.1~~~e---

$:'rQ~ ben.~oae~ott'Oltium ~tn{)" m~~·· 

·tn*'P• • ~16"o 
t·tela •· 801' 



-?<~~lft1oal dfl:t& • 

ro\U¥1. a 

IJ~l.c:ula,e4 toJt. 
CJu~alii0$~Df4CU .I 

2 oe n ltl·· .. · .. ·. -·~ 

I. l?~$l)ara.tiO.tl ot . (b'-Sn.tiVa)aCt~ I 
il~ilhlliiAt't It I !U lJ.J:O !tAftlliWWIJf4f .. JI1 ft •ft(....,.,.Wii~ .. i8 

A Ut}lUt!.0$1 ~1: :$.-.0 ~ ot (L1H' )20tt and ~~5'1 -~ of 

\Jr~3~!:;,>2o i.A 1~ na ot ttw bonee,n€t wna ~ef'J.ttt~ tor iG houw. 

tt \~!Nl ~noted &nd f~.l tarat\. f9:ha j,liltrat~ ~mf' oon.cenwcatd .Nld 

oool~4, whtn. a b;1own ~o101re~a OJ!i'$tmll.1ne p~oduo1i $Qtta1"Qte4 OQt. 

fb~ •olid WQS ~11terta Of! and ~aah~d wttb hot p~t~ol•um ether. . . 
~he aOlid. Waf~ tb,~n WBl'$t~t\ td. tb 2.~~- ind003 90ltltlOA $l4 fl.&~lJ' 

~ita. ~u~rtoJt. i!h.~ soltd was QtftQ:ted uith not b~t:tno au.d ~eQl'a'..­

attlll1a~ tr.o~ b~n.::~$JJ...,pGtJ!t;l.oum fJtbar .U.~t.nt'Q ~- dr.!Qd in. 

~uwa~ 

li~ld ' 00~. 

~~-tt•l 4at~;t 

F~dl 

~at otdtltllll tor­
OfioBf;JGieOtS~(.\\ I 

lR t 

Jl I 
Qa.~ 5··28 • • ' il. • (Ji) 

1,35 2l,.20 t562 •• 



'* ~9;~cparf.ltl:on ·O.t ·(~• V~i?~)i)lf1 ~ 
· ~~-;;~·•• r ~,,,r&t~ •Ltir~_r:• t J ·(t.- .. a".· 11~ alu h .... 

I '2.0 - ot (IJ•·n• >aMi aQd 2 •. 22 ~ Q$ (?~Sn)aO "*' 
~t.tflt:m$4 ln. 1tl0 ea. ()f ttrg bttnt.~ua• tog 12 bm.a~fl, W~n. ·the ~$Action 

-mi%tur.-0 VMG eool~d · n.t:ld tilt:fltr~d • 1.U tttatCJ ·was OOl.lC$Qtl?at~4•· On 
' 

COC)liC.i a()lid $$~atetl .e,tl ~t CJ'9dtal which wu ~he~ with ho' 

petrG).~m ~t.heJi'l-. the •1>lU wa.e turtbfb:r .&Wi!J.liei l>f \\faeh,.. 

eoooa~t:~i veil:! ~:i:tb 21~ ~UfJ08 tlOl~"t ton at.d. ~tar; Wh• i.lOUd waa 

.,at!'aotud \11 'th bot be$an.u nnd £ref)ry~tallf.Gfi4 bOm. beuf-.'H'I\P 

pQ~t»Oii~W4 i.r~b_q• . , 

tn•P• • >20n°o 
1'.1~14 •. 40~ 

Ant4Yti0$l 4ataa 
B®Uft. l 

'IJnl·c.Ul~t~ :f'~ 
. O:eal4sl$a~~ll2~1 ' 

·g, i 
(/J~i/19 3.oe 

oo.a;;~ 3.5& 

a - a a. (~) 
·e.,_a &7.'19 ··" 
~.26 3.1.,~,, 4.,37 

.A. ao1utton oz. a.o - ot \:t~•a• )afi1 aM 1~59 ~ of 

(iJt3anJIQ tit 200 ml ot 4.~ fXi.~en~ ti~Q rotltat$d toft ~bOtat ll 

b~Ut\!1-• I.t wa~ cooled ~:u:1.6i f:il<Quf!~d• .tile t:;U;;t~te wM c~noentr.ate4 

11~1 (101!>lad wh~~ Ea. Ol>l1d oegarat~. :r;·u ~· f:L.}.t;~~~d · ru-ilA w_.bet\ 

. ' 



/ 

$UOCflU,ti'>QlQ ~itb. hot petiiOl.Qwa ~t:tle~t 2~11 1i$1-l00o 8-lllUt.i- M4 

.t1ooll1 wtth wate~• ib.~ solid ~ 'th~u. ~at:ee·t)tsd wl.t)l bot b~~v.ton. 

Q.t"lt\ llt'yt,ltfllllt~~ frota tro~~p~t~tenm e'bel' ~SJ(ttU?Q Mil· tb!.l'll 

ln. Ya.,Utltl. 

t\$QGmpotd-'ti<m pomt ' 
li(!)lt\ ,f 

tlJ.\.tl1Ut:teat. data • 

l?~ •. 

~alotiln•te! for 
06QflgoJflGG$n~1 t 

l'n:). ii. 
4!ft::t, ,'tf, 

0 ., •. 

!fiJjiJ -

a. 
52.7$ 6,19 rt,aa 

·v.ao 

. ill . a (1i) 

20.63 s.a.a. 

eo .. ao s.1o 
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