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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~~-•'• ' 
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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~ 

; ' 
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·(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 
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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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. . 
· (~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} 
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·- ·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 

,\ nd..tet~e Of 2 •. 0 s~·. o£ tile \L'~tt )gMg and a,~ $118 ot 

(lf~J$)1o in 200 ml d~f ~e.n~ mi~ rottw.tf1X\ tor 15 ll~. lt 

-~ o04)ll1J1 and. t:t).t$~o4·•·· :b t'ilrtPBte wa.$ cona0$t't~tml aud ooOld• 

!he e()l·it that .,.P~~:'$1. wan til 'ered aw.d waP.JMt\ oevewt 'ti.m8 

~tth hflit petvo;l'*~ ~n~. It wa$ the~ waa!ii{!\t mttl;} ~4~ ~ 

$f))..ttti~~ .Md ~~11 wi'tll wcrt:et-~ ~ tr(JdUC.t wan ~.l.traotd Yl1tb. 
. . ~ 

b¢t~~tl~ Md c~st.a.llis$4 ~m benzon~etrDle'M othet.' mat~• 

end d.ri~ ·in "tao.unm. 



'r!ald • 

,.~.in~)f·tioal <tnte • 

'jloon(t ' 

. C~lOt.t\a~ tot1 
o~~,os~tl:G~ a 

' 

103°Q 

50~ 

!4 
e~.2a 

tia5G ·" 

'*1 * 1~~pa.Jl~t~o11_ ~Jt .. 4:&_ ·•s_J:lH_ ~•a>a~S .·.; 
~~-..-.~-~·~1.11lliilfl···l(-,.71 l Z!l_l ... EltlfR'fMI 

lA 
:a.tua 

a.• 
' Ia , .. lB ($i) 
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