
Complexes of alkali metals ? C ' 

AJ!nculturul l<ortlrc/o Cm111nl L'"' of "'rurwrnl ( lltm utn / .vmlfJio. (;,.."' IJrot•u" 

Tu t xplaiu tlw huc·I..J!rflunt.l tu uur ,,ori.. l am 1-lurllu~ '' tth u t.·,, ''onJ, 
ahou t my f•wplnyo·r. tlw A~ricult urul Rer.l'orrh Council. Tltt· t.uuuril !IJWUd• 

a lJuut i: 12m Jll't annum. iu SUJIJllltl of tf'!H'Urrh of imun•IIIUtt· ur lutt~·ll'rt ll 

lu·ru•lit 111 O!!tÌI'Uhun•. on tllrt·t· kiud~. uf Jltfljt•ct. Tito lnrj!t'~:~l Ìb tlw rnuintf•· 

llntH't' o l' ins tit utl' ... situutt•d i.n tlw c•uuntr~. hu,·iug flt•IJ;, uml anilll al•. ADII· 

tlwr Il' mnkm~o: ,:rant.~ fi~r piecc· .. uf t·quipuwm or ti!'"ÌIIt nn t- '" llltli' iduul 
uni' t·rRit ~ l t•:wht•r,. Tlw third i<. t n f'ncounlj!t' rt•lt>Yaut fundanlt•Jltul tf':.l'<trl'h 

by pr'" isiou uf' additinmtl facili t Ìf'f. fnr a uni' t't"ity pruft•!<Mlr~> dl'partmenl. 

Tht• lni1 of Structural Cht•o:tistT'\ i .. flurh a facilat~ : it \\' U " H'l up f~~r Prn· 
ft•;.>-ur • tr l •uu ultl '\ylwlm in Ortnlll'r 19hh. nnd ;._ pnrl ul th•· Clu•mi"tr~ 
Ur p artm ent uf IJniversi ty Colln~· ·· 

Althou~J. tlw Lui t J.ae- a"" jcJ,. l ~rirf tu ~< Ili d~ dwtUt '"LT) re J,., un t tu agn· 
rul tun . '" dc-rided H• cttllct'ntr<llc· on 1101 f1t·ld. a ll..nlt mf'lal rh•·nll .. ln . 

Tlti!'l ho!' unt l•rc·n ÌD\I•S IIFtutc' c.l n, t • ,trn~>J,t·l~ a~o tran~ition nu•t ul t'ltt' tnl~<tr~ 

in rt•t·t·nt Y''U' "· t•rol!al'" l wt·au~ot • ull~encf' od' lllU{!:III'IIr' monu•nt :. uncl uf elw· 
ntt•tc•riHk t•lt·l·trnuir tran~oitiun-. l iruit tL•· ph~:-1ral tt·rhnirJUt'" ovailultlt· fur 

~otud)·•n~ oll..nll metnk 

Alkalj mt•tuls art· ul' praticai iut pnrtancl', tlwrt• '"· for ••xumplt·. tl ll' pr n· 

ult' lll of dt··salintttiou. A compuund wbjch woultl rt' lllflV(' sudium dduriclt• 

fr~mt ttw M'n. or t•n·u frtun Aootlt•cl land. ~nultl brtnj! trl'nwudou~ IH'11t'fìt1-. 

\\ t• are• uot in Vf'~l iga 1 in l! t l:ùB pro l d t> m dirt>ctly hut t h t• k•wwiNI~· · n·quirPJ 

111 clo•;,igtt t.urh o c·ompu1111!i could r<:sult frum our work . Elt•nJf'lllS ,,•hidl 111 

dtf'mÌ!ot!'i ~celll vrry similar shnw rPmarkaiJJ,. difl'crf'nl'f'~'> m hiolol-(ical s~ · 
s t em.- . P ntns .. ium il' a rnajnr nutrit·nt of plnnts. nlthou~h its t•xact lunrtion 

Ìt- Jlltt krwwu . l t j., Lak••n U)' from ~oulu tiont< contanÌllf.! U!' littlc· U" 1/Jit' pari 

(•) l.et'lure hel rl ot tht· IMtiiUto Suprriorr di SuuÌIÙ ou Mn) 5, 19C>IJ. Th•· uutltor i" j!ra· 
tc~ful w tbC' Cou•iJ: Iooo '\auouult• delle ltic•tt r hr ttnd thl' Briti•h l.ounril fnr l hl'ir colluhoration 

iu makiu~ nrn>lll(l'llltuh for l h i. 'i;. il. 
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prr millinn at a rate grrutl' r than cao be accountPd for h)' tht> rate at which 
wnter containing the po tassium antl o tht>r ,..alts is drawn in by 1 ranspiruù on. 

O vt•r a lnng pPriud, plunts wiU rl'movr frum the ~oi l n t>arly aU thc potut!SÌum 
hut ovt>r the s borter pl'riod it is !lifficult fo r potassiurn, as for many o t.ber 
,•h:nwnts, to finti a mrthod of cbc·mical anal)si~ wbich corrclut es with thl' 

uronunt lukcn up by thl' plant. Thc :oimplc:1t hypotht•sis is that h yd rnted 

t•u t ions urt• takl'n up und trans porti'J lhrough plnnts. hut Lhtm· is eviti;·Hce 

·•~u inst tltis, for ••xamplt•, iron ED'l'A is taken up complt'tt>. IH1 th iron anJ 

ROTA lwing found in the plunl. 
On the micrn scalr potassiurn is I'On<:t•ntrutrJ \\' Ìthin plant and utht>r 

n·lla a nei -.uclium Ìb l'jl'clt'·d aguin;; t an r lt•rtrcJclwmical pfltential of l Ollmv. 
PoR.s ihly 1he ac ti vity t'nt·lllci<·nt. nf thC' alkuli rrwlal is ull'cctetl by Ctl lllf'lex 
fo rmation witb liga.oJs '' hicb tl iscriminatl' hehHI'n f) O P metal uoJ another . 

Whut propt'rties wou ld ~>Ucb ligan ds rt•quirf' ? 1'hc firs l probl~m is to defìne 

wha t is lllt'ttnl hy a C•Httplex : [Co(NH~). Ja 1 is ~·'nerally acct•ptt·fl as a t•om­

plt•x. ;,.. (Cn(H 20).]• - al11o a enmplt>x, '"hy not ['\a( H 10 ).J ? T lw trÌl t• r ion 

i~ purtly Il funl'IÌllll uf lht! IIHHhod of Ìll\ t'S tigut.Ìurl. 

Tlte lirst c·umpcJuntls cl t-<~crihed :t '- complt•xt·s "'' rt• macl.- hy Brcwer 
.wd ' itll('' ick (') io 1925. Salicylaldr h y cle :md ~-dikt·looPs were used 

us ligauds. [f thC'se compoum.ls a rr dei'igua t t>d . HL, hu ving .tu ionisahle 

h~ tlrogen, t be compountls formt>cl wert• first ~alts 'l L tbt•n f'Om ph•xes \1 L.IIL 
ur ML.2JI L. Onf' c ritr rion fur com plPx fnrmaLiuo wu1, l hat Lite a tlducts 
wt•rf' so luhlo in toltteo l', wrule ~l L "as no t. T hc othcr criterion '' as u , toi­

dtinmetric compnsition, lhat i11 l : l ur l : 2. 1'hf'st' l'llmpouotiR are hased 
nn u la rgl', potr ntially dtelating, anima. 

5o lvatrs of lWits ,,ith simple nnions hu\f• long l, rt·u known . Su dium 

halidPs, M X. plus ammonia gÌ\. P tiPiinite compounds "ith tht• <·uriou~o t. toi­
t•hulmet n .) 1 

1 N H3 JW t NaX. Tbt· t•rysta l ~o lrut·lurC' (l) showl-l tbr <·a t ion 

o<· tuhrtlrully surrountled hy H ,. analn~ous tn n [Cu(NH ,)~ p f -.ult. Similurly. 

tiH' \'al.:~ acetflnl' eompuuml (3
) eontain ~a .. urrountlrd h , .,,x ""~gen 

.tlnms. lluwC'ver , •·ach nxygeu is ~ hnrt ·tl hy twn r.odium iuni'l. ,\lrho ugla tra n­
-.i tinn ml'la ls form wrlJ-,..stablishPd ccmaplf•xt'il t•n ntaininl.( .. harr·•l nr 'J. uxy­

~t·n~. sbarin~ to ~ive hich l'no rdinauo n is t• IHir:lf'tf·rts tte ,,f o•lt•ctru,tntic 

•·••mponnds. Tt> prove t hut un ulkali tttl'tal is rf' ullv ru mplPxc•t l wr rni~ht 

tpplv tht• t•riteriun that it must be co-ordinatNI hy ligand utomb. not .. hurt>d 
hy uthPr ulkali nwral iuns. L ithium is surrutmcl.-ri (*) hy four ,.n<' h oxyl-(f'OS 
in Li[. (OPPh, ), : tbis cnmpouncJ is a l~o unu~uul io lwin~ -.tablt• in watt•r (6). 

\ rnajor di fficultv is l" fì nd t•omplexing a~f'nls more Jhl\\t•rlul 1han \\U lt' r 

l'or th1~1w m <'tal!,;. Surnl' clramrtl'ic ,·han~t's in "ulullilitv huvt· lw<·n n·portrd. 

li1r •·xamplt>. p ,p'-diamino-2.3-tlipht•nylhutanr prPt•t p itatrs (") front un 

o llfUl'OU~ roulutÌOfl. ll C0111p11UOcJ l'llntainin g thrf'l• ntnft•('Uit•!j nf !llllÌIIC 111 O lll' 

,.f ·mtlium t·hloritl•· · \lt huu gh 1 hP att i hnr~ tlt•sl•riho•cl 1 h i'! "" <'nrnpl1·x forma-
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ltun. Il OHI\ UH·n•h ltr tlw re•>.ull of UIC'rf'a,e· in latttt•e· e•rWrf!' wJlh tlw 1\a( l 

huVIUJ! u spat·P-fill •u!! hm('tion 

~111111 C' IIJll)'ll'"-l''- nf' l rart!'illllll rlldal <: l'lUI l w !iUitJjrne•cl lllldlltul!• 'l l 

\ ulu1ilc> dcnvl\11\e 'l'i 11 1" alt-.ul1 uu·tul -. are· nl1-o kucm·u, purtJ(•ulurl~ lo1 l~~' ' 

fluoru H-òikc-lnttt• rornpuun d .... fitr C')l.untple . <.~-< l ) (C I·,COCHCOC.F. ).j iu 

tlw OIU"!- spe·rtn•{!raplt P:" t'>< CUP!'Ii urn-contuiniu~ fru~m cnl~< ('). The· c~ ... t n l 
f;lru<'turt· (") of tltlf. fthow:< tlw c .. in an t'D\ irr~Jtml'nl of fhwruw atom~ ~oo 

that tlw sublimatuiU j., that nf ion 1•rur.'. 

Mt'at-Url'mi'Dl'- of de·ct riral roudurt j, Ìt) in :onlu ti un ma' ùnlù·att• i un 

paarinJ! or romplt>, lorrnnl iun. l tnth of '' hit•h r~·Fu h in u '"'' l'r 'alur· tlaan 

t hai l or a cnmpll'ld~ dtS"CI<' tU l t> d c>lc·c tròlyt••. The tli"trnrtion L l'l" cc·n au 
iuu poir und a I'Hmpln. Il' thul tlw iùruter hat- nn t- te•rt>n(' lwnuca l iruplication-. 

t:ompouud" forr nt>d l• ) a lkull tn(•tul huljdt>~o arul flU~ar;,. ,•.g. glur ost•, c>ut• 

lw .-tudirel hy eh·ctrophort•tlÌb ("): thl' su~ar act•omponÌI'I< tlw cution. in dirai · 
iu!-( uwtnl-su~ar inlf'rnrl ion. Cnmpii'Xt'fl witb sugan. cnu al!m lu> stndietl " ' Ì i h 

a poloritnl•tc•r (») . adclitic)n 11f HH·tul salt tu an aque'IH.I'- su lutiun of tlt r f!ll~nr 

chanl!''" the opticnl ac·th ity . Nuclt•ar magurtic rf'bmaunrt• ('an L1· U tll'rl 111 

stul'l) clllwr LUI' dJ'eC'I 011 8 rrotnrtated ~olvent p•) of odditiou uf aJkali mrot <tl 
or tlll' t-f!'t·rt on th~> ulkali rnc·tnJ nurlrus of variuu" oddi tiu n!- ("). Tht• ('On· 
clu-,iou l rom thf' fir~ol l )JW i . ., that tht·n· is some• in t rraNiou "ith oxywn­

contnintol! solvt·nt'l sud1 n~ tl'trah)drofurant·. A dtmJJaution in reactivity (11) 

(l(' ou alknli tnl'tal iu tlw prr!lrnr•· of a potcntiul lif{ttnd is furùaer t>ddt>ort· 
for intc raction. Tlat>~ot· Rludil'!l of ìniC'raction!! in solutiun slwwt>d thnt suw· 

rntrd dil'tlwrl' with twn CII 1 f(r"llf'" lwlwPcn thc nxyg1·nR had tiiP {!rt'llll'!' l 

e01•rt. 
Cyclit• pulyl'lher,.. uf thi t- h.ind ha\c· hrt'll svntht·si .. rd ~~~ P~>den;('n (1•). 

Il t~ piraJ Onf• j,. shnwn iu f'rl!• J. 1'bf'"t' rt 'lld1•r .. umt aJI..aJt lllt'ta) saJts tolo· 

FiJt. l. - A C)'l'lic tmlyethrr ( U), Lhe 6-mwtÙit>r••d 
rin11~ 11111) Ile qrlnhe,.yl or pbcn)l. 

lulJie in )Jrnzt•ne•. e.g. h 1\CS i:; t~oluLlizt-d hut h.,C01 it. uot ; pretOumuLh 

th1• lotti<'l' <'nc·r~:~ M thr solt auu t not Lt· tuo high. Thc· cycuc etht>n- fon11 
toimilor com J'IOWld~o with a Tan~f' of mt'tal sall..b, M2 and M3 '. In th<• fìn,t 

compuunds thc s toiclaiontt·tr) \\Ilo lM11
' : lL. hut n :cently l: 2 and 2: ~ 

rompouncls han' brcn mudc·. l\o structurl':. ho' r yet lwen dotcrn~ioed ; LLc· 
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fasciuating qucstiun is wlll' thN tlu; nwtal j, l.t·ld iu n t•agc iu Llw ring 11r 
wlll'llwr somt• nxy~;rns intMact witb n am·tal • ·s~t'Hiially tHtt.,idt• llw rinp; uR 
su~~cs t ed (i') 1•1r tlw •·oilalt t•orupoun.tl on tht· l w:. i~ of r- p•·ctroH·upir and 
ma~O{'tic P\'Ìdt•rJI'I'. T ber(• is ""ffi '-' ,Jir.crimiuation h t't" f ' f ' ll ali-n li m t• t al" : 
puta:.sium ,·an l11• :>I' Jia rated froru cal's inm b) nrt'<llh u( tllt' 6-nx)~''" l'ttlll­

potuul of Fi~. l. Lithium n·ac t ~ with a ~-W<\ ~t'n tini( an d , ndium ''i t h .t 

i-Hxygt'n rin~ . p,.fl,•rsl'n ul-o li1111HI tlrut uu ''"IIIJll•·xP;, \\t' TI' fornlf't l il' 1111 
nxy~··n wa::o rt·pluc,·d by a CHv g rntrp. ' l'hr- t•ortrplo•:-.t'l' •·an lw •·xlrtH'It•d l'rom 

.aqut'llll !< sulu t ion . "" '""' rhnnget. in t ht• IJ. \'. s pt '(' lrlllll 111' tlw ligancl. .md ~t'l'Ili 
lo indil'atP th.tt tlw li•nnution uf a 5-nt•·ruiH•ro•d t'IH·Iut•• rin~ with tlw lltt•tal 
l'i .m I'Sscn t ial f··n t llrl'. 

Howf'\l'r, a u.rtnrall)-orc·urriu~ .uul hi~hl~ d i .. ,·riluÌnntory ligtwd \\U:i 

disro' t·n·d , rnur•· ur lt'"S h) :wdtkrrt •• mel i t tiiW uut " '" ' '' thi'- ft·Htlln·. 

Oq~anir l'ht•mis ts i,_n latt·ll antl <·lrara•·t•·rr•wd u f'nnl(a l nwtahulite. nuruH:tin . 
und """"'"cl it to lw u t:)t' lit· rn ut•ro tt•Lro loitl (16) (Pii-(. 2). Tlris proHd tn lw n 

o \oolfJI' llll ~ 1 ') • 

.Ji)ol l'riruin.ator~ ligund l'or polaxfoìiHIII \l'nms , u;finrn : tlll' "'tallllity t ' llll~lllnl 

o t' Llw \ l "'CS: li~tnnd ( l : l) t'tornpuuutl ,.., ~3 ti m•·:. .1:. gn ·aL lirr \1 1\. "" 

t'ur \1 '\'.:1 . Tlw ,.n .. tal :.tru<·turt• (1
") ·"""" thnt tlw ~·~·,·li•· li;.!anJ 1:. wuurul 

li kl' tftl' " ' ' tllll 111' il lt"llfiÌ l" haJI flllllllf 1111' f'li i ÌII Il . f u-urdurot iu n j., h) tllt' furn n 

"''' !!t•no; au1l o•arhull\ l ux~ ;.!t'Il><, "'" l hat t ht>rt· art• <l lt•·rn.ll•·h h- an t l 11-ru•·rn­
lrt•rt•d rrngs int•h1diu:.t tlw fHtl tHìl\111111. Oth•-r uaturallv-twt·urr·rn~ ndit• ,.,,n. 
p1111nd.- ha\f' IH'•'ll IÌ•ttrHI (11) ·"'''lt•t•tl\..lv 111 allt••·t tlw p•·nuo•.al ,i lit ~ ot' .rrlt· 
lwral nwmltrnru·s '" ,dknli lllt'Lnl,.... l••r •·,u rnpk . o'tllll:llllh, utrtihiutit• olf'l'"'i­
l~~'l'tidl'!i. 



Ou r \\llrb. "111<'1' lLo l1111 ,,,a;, furmt•d l l~t i> Jrt rludt•d llw t-~\' nth t::> l " aud 111 · 

Vf':;l i~atwu u f a ho u t HIO l'Oli l puuJHI,, A. K . Bau(•rjt·•· (1") ha" lll tttlo· tlt ro•o · 

nlu!i•st·:- of cumpouu d. ha' in!! t~ll' ~··no·rnl funnula o 

(i .•·. t wu dill 'r rt>n t p t~ l i'D1 i al hg:allcl") 
M l..uH J. 
ML.HI' 
ML.JJ~ S 1s a Li~aud " i tlwul ioui-..ab lt· L.~ dro ~•·u uwm-. ur ou•· .. t;UII· 

aiole fnr Jl.J,ondin~ . 

.H t' u :wd U!' lignnds. tlw l1' e <·owpuuutL .. ;..ho'' 11 in F•!-!· :{a:- (J ), 8- 1· ~ d,,.. 

X') 1.1UinOimt•. (2) i:-oni trusulte1'1opht·oon•·, (3) l-nitrosu-2-naphtlw l. (ti ) o-nitr"· 

p!JPnol. (5) ~al ic· ~·ht• arid. <md aiRn ~,4·-dinitruplwnn l. o-awiool>enmi<' ac•id . 

u-nitroueuzoio· adtl. anll 1.10-plwuunthrolirh' . Ali c·ontau1 " hard " lign nd 

a tu m ~o~ a nel t• an clwlat e·. 

1'lw 1rwtlwd of prt'paratielll j .. w mal.•· a cuuce·u trat .. J su lutiun or t-11· 

SJII'U.RÌo n of ML iu l' lh tutnl. bl'uze•u(· l'r lll't'tout· au.l add HL. Hl.; o r S. lt.mll­

lrnr.utJCt> tnpll r n on<· I!Ì' , . ., th t> rno it l SJWClaculur r•·su iLs. t lw l'a lt kL j .. d et' l' ro•d. 
adclitiun uf ru~~r• · ligaud ~i' t•s o yt•llm, so lulitlll from wll tcb lll'auliful c rys t al!' an· 
nl•tainl·tl. Mao~ of ti• •· cumpound, an· Cl) s talliue and IJa, ,. L~e •f'n cburactcri:wd 
by preliminar) '\.-ra y \\ o r l . Thi& Ì!' nn<> of 1 h·· pi••ct·:- of ~''i d l'ne•· whict. I! IHiw~ 

t bnt Llaf'y ar•· uot mixtun•f': tlw otlH'r evidt•uc•· i~o tlw s toichivmrtri•· cumpo"'i­

Li•Jo . t h<> nwltiog puint wllicL if> lligltt·r tlwu that •Jf HL. Hl.: ur · anù tht• l.l t. 

spectruw '\·bicL is differeut from 1 hai of a mix tttr!'. Chher mt·asurcmt•nL:- ruHilt· 
1111 thc• cumpuund!- intltltlt• co ntlur t i,·it ), an d viRihJ,. aud U . \ . II JWCI ra . 

Tlw cnmpourul~' ohtai11ed (Jf forrnulae ML.nl-:IL an· shown ÌJI Tnblt· l. 
tlwst• t~f ML.HI : u• .Fi~. 3. ancl thnH' of \lL.nS in Tultl t· 2. P o tassiuru furn• • 

'l \UI.I l , 

Compounds of fomtuln ML . n HL 

Vu.lll<'" uf 11 ho ~l l. uH l 

eu ... 1• u u u 11 'u•ulu tJ ''" l 
M LI Xu 1\ ltlo 

· ·~ l-
11-bydro' yquiuulitll' (l) l).:; l 1.:1 2 :! 

i~onitro~unrt"lophenocw . ( 2 1 IL!\ (J Il 11.1 Il. l 

l ·ti i trul\u-2-unpbt ho l . 1:11 ~ ~ '·. Il Il u.l 11.1 li, l 

n-oi l ruplo ruu l . l I l 7.1 i n Il Il,!! 11.2 u. l 

u·ami oobenztJit· o c id (outlmlll ilit• 
~ 

acid) 6.97 H Il Il. l 11,1 0, 1 

2,4-diui t ruplwoul 3. 11\1 u u u u l o ·J 

l l u-nilrobcuzoi•· ili' id L 
!!. l(, Il li, l 0.1 U.l 

_ l_ L _ 

-''"' /~1 • ...;UJH. ~ St111JIU ollt6!t l 5 ~K1·~Htl. 
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'"" adduet::- wit h 8-hydrr•x)quiaanlino·. 11 l il tl11· pr•·purulu•u j,_ rapicl. 
11 2 if t iH' rPactiou mix tur•· '" Wllrtllt'cl o\l' ruigl•t. i\11 t lw <·.ornpnuud­
arf• dt·romposed hy watt•r a nd ruo:: t oq.ranic· ""'''t•nl. ltto\11' \ 1'1. llw)· an·"'" '"-

bio· 111 -nwtl•)' lpyrrolido tw . 

Compounds of formula MJ • . Il( I , IO·pl1cnanthro!hw 1 

c' uw l't i un c1 Jl 1. .. 

8-11\ drO\) quiuoliow 

1-ni Lru~o-2-no phthul 

o-njlropllt'nnl . . 

2.~-dioitropht'uul . 

:!.lt-dinitropheuul . 

u-uilrubenzuio· ufid . 

\ uhlt'"" n t 11 ì l t \1 L 11 l l ,111 plwunut lu•ttl llll 1 

)l J.t Ili • 

. , .. 
•l 

l -

J.:; 

Cnrupoundb ML.uHL willt J Il . H-h) druxyquiawlint·. Ì!'oni trosu-ac•·· 
wpheunnt• or 1-uitroso-2 -naphLlllll appt·arf'<l tu pt•rsist in thi:, solution a s 

juclw·J by conÙu!' ti vity mrasu n·nH'II I :-. :.111d tlll' visihk :-.pcctruru . B y th•· 
santi' ~,.:ritc ria tLe othPr com1mnnd ... \\'l' r•· I~O tupl,.tf'l) cli!':;Oeialt•d , 1\-nwtln 1-

pyrrnlidone 1H·ing a soht•n t fnr lwth t'Oill)HJile u t e-. 

Thf' furmula ML.l1L <·au n ·pn·:-•·nt tltn·•· arruugt· nt,.II L:-: 

(i) A tnw coml'lex ,,i1l1 lwtlt •·utitit·,. •·xel u~i ,t • l, t'o l-l tnlina lo ·d 111 

tLr· mf'lal. a s autbenticatcd i11 tlw t•nnq•ouud \\ith \1 Af! aJII I H L - B-

hydroxyq uiuo tint• (u). 

(ii) Au addjtion eo mpound. tlll' ll ll'tul J,,·inf! !'Urruuuùt·d h) anton~ 

L- which aii' h y d rogen-IHlndr1l t 11 t h t • rnnlt•t·uiPl' li L . Su rh rum pound,... 
t nw B aciJ sahs . an· forrnrd "itlt o-nitrn lwn~oir ari d : in tlw ~-r~·;;ta l stmr­
tun· (~0) of thc rultidium !'Ompuuml tlw anion and a r id ('tJU ltl ho• ,]i,.tiu~ui;;Jwd 

hy tbeir bond len~th". 

(iii) An acid !'al t uf t y]'l' ,\_ MJI L~. in "hid1 t lw L auium; ~han· a 
bydrogen. 

Ali thrPP typt'l> can ltr difltinguiil ltrd h~ th1· I.H. t- p•·t'lrum. (i) ha;. nu 

rt'cognil>able OH strf'tching band. (ii) dut•s ha' t· 11111' l!hiftPd hy H-b11udiu!!. 
(iii) gi"et: an anomai~HIS SJWC t CUll i e•) Wi l h a hruad IIVf•ratl absorptÌOU hd­
W I'CU 1500 ~md 600cm·1 • Tlw L B. SJH't:lrum incli,:a tt' d that unl y for t Ili' ML.nHL 
cumpouJlds with th c lince liga11ds of hi~h rs t pJ\. was tlw ~~ompl•·x of t~1"' (i). 
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\lu ... l ul the \IL.lll ." tolllll"'llnc l <~ ~hn\\t'tl LH . lo.uul.o .ti 18011-1900 r nt 1 , 

l'"""tJ,I~ clul' 111 h )tlruw·n lu11ulin;.:. Hu'"''•'r. 1!11· pro•,t•two· nf llw,..- was nnl 

c·urrc·latrcl wi th tlw nll'llin~ pui111 . "" i t M'('IUn luul ik. .. ly that adduc t forma· 
1 iu11 wa~> <,olt•ly dut· lu h) dm~o · ll looouding-. Tbis wuM o•onlirnwtl hy our t;UCCt'!l,; 

in l'nrming adùuc l 11i1h 1. 111-plao•uun lh rulinc•. Thc· 11hil't 1'1 in tlw f.H . spct'trnnl 

oof llw 1. 1 11-plwnauthrnhuc• '' o•rf• ... imilur Ili tbo1~1 · ooh"l' r\ c•o l in lran~itinn nwtal 
ounapln.1•., nf tlai:; ligaucl. 

TI w •·•mapountl" \ll..nlll 111 ' l ,tlolo• l ... 111111 l ro•uol ... inclic·.Hiu~ l ha t acltluc·t 

fun n.atton i" fa\o11r1·tl Il\ ,1 htj.!h pl\. 'aloe fur Ili. unti 1111 n·a~1· in radiu~ uf 
\ l ( 1"'"'1'1 ~ lwc.lll"f' ul ... um;• t h.mw· 111 a prup1•rt\ c·urrc•latr1l 1-i th incrf'ai't' 
tll .tlumu· numlwr uf \1 ). Cu ntponncJ ... \ll..HL' (Fi~ . .\) -. Jam, nn rc·~ular 'il· 
ttallllll olnlllll~ thl· a lk.ll i IIIC'Ial ~>, llllr cio llw phc·uunlh rlllint• tll'rÌ\ati\1'!0. Onc• 

lo•:tl ur.- oof .111 ~~~· )o, tt ' lll l! i~ 1 hai 1111' aniun L ""'" ' l w I':I IHtiJII• of rlw la t ÌCJII loo 
f'n r·m a .i· or h·mt•nthl·n•ol rillj.! . \Il hnu~h m·IIÌI rophl'llul hu~ n hi~h p f.\ (8.lH) 

"" utldtt l'l wu-< fnru11•cl lo\ un ,dkali ttlt'tal , ult ttf t l 11~ \IIth o•xrel's nf 1111' 
III·IIÌirHplwnnl. nur 11ith 1.111- pho•nan thrnliru•.nur 11 1th H-11\olr""~'luinul iaw 11r 
l•llllllrto•llill't'loopho•noone• . \\ itlt t ho• 1,,,1 t11n tlw r•rorrr• ... puu1ltn~ .tlk.ali nwt.tl 

-uh "·'" l••ruw.J .turi m·rlllroopho·nool lrlwrall'll. \\ l11h· tlw .~tlclut· t-. lwtl~t'I'U 
1lw p l.111ar li~.mt1 .111.! I.IU-plwn ilrrl ltruliuP ma\ lw tof 1lw molt•cular 1 ~ l" 
li l...o · "·'l'hl h.tlf'tlt' pio•rw ao•11l . '"' c·un ... idr·r l hai l ho• plwthllll hrnlnw ,.., r•hf'la tc•cl 

111 tlw rno•tal. Tho· 1' \I"I'O('t• l• p.crtly lhr r.n . · pt•c·lrlllll olllcl pnrtly Lh(' , , ,. 

•1'1\ ,1111111 that Ìl \1 ,1~ l"'"l'oÌ JoJr• Ìll " lllll(' I' U" t 'l> 111 IIIUI.t • 1'11 111[111\lllt l !\ ('t)lllUÌIIill ~ 

ruort• llr.tn unro 1.10-phl' ll.tllllrrnliiiP pn nlt'lul. l111l Il ''"" 11111 pu8sihlc· 111 
11111ko• " "~'~' \' tiiii[>I)UIIdll \\il h 1111' • lt•rically hindt•rt•cl :!.t). cJinlt'l h) 1-1 ,10-plw· 
1111 111 hmlin•·· 

\ .. l ho• r·o ruprllrrHI ... ' ' ""l 111 l ho· •nlicl ~lato • th1'\ o .111 l11 ' tlllli t·tl Il\· '· ra~ 

o'r\•t.d .. trnrtnrP an.ah ... t~ . 1111• l• 1111'' lrc·ru~ lttll lc•rt.tl.• 11 .11111 w1ll. \H' htt (w. 

lo•l ttl 111 !!ro·,tt l'r U111l1 r ... 1.11111iu:: ool t ho· pr•·ft·rrt•c l ' '" ' •r•Hllno·ut uf .tlk.al1 wr·1.t1 .... 

Ili l· f. H L\ l 1 ·.~ 

1
1

) 11111.\\FH 1•. \l.,"\ \ \ '-1111.\\11 o.. . l 1/u·m. ""' " 127. :!.1, 11 (1 11:! o), 
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111 \ ''" \ \l. c • •• Il . l Il ll n llfllll ,'i. Il. \1. l'cm t LI ( h~m t""'"""'" 1966. -;u;. 
l ) Il"''~ \ Jt • .\ \ . l Il \t ~Rtl R J l h m. '"' l\}. 1968 l 111 

1°1 \\Militi '\ r ,, H \ l "'" l ' "'· th.·m ·'"" 88 ... ~, l l 111tlol 

( l lu•I'IRII ..., l l lm '""" ..... 88 111111 (l'IIth) 

l l lh ''• n \l. l . l . \ '"'''" l' l l t./ H"~ ,\" l t 11'1'' ""· ''"'''·t h• m . 7 ·;u(l4t.ll), 
l'l Ili"'" \1 '' l \ ldtlllo f ..,/,,.J .. ,/,,, .. l h• m •• 11 ~11'1 (l'lftlo) 
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