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CC»H,UG*C^§gH,»)8 • ffla » (O^Hglna—CCC,H,,)a (I) 

Sa la 

CC»H,},C«Cia • Ma » {C#H«UC—CH,QH,e|€,B8) g (II) 
la la 

Similar r©&€ftloiis bef® b#«ii ofes#rf®4 ^tli potassitim, 
8314 lltM«a» O^easieBally llthiiia m&Qtm rapitly thaa 
sodim, tout In th® large aumbe-r of Iiytif0#«lj0iis InfBStigated 
hj Sehleiik aad so-woricers C^©)# litMtis geaarelly acted i»r@-

(E®) ford, meapsoa, &M Mayv#!... iM4». ff, g«lS (IMS),, 
|gT| Salil®3ik.# App@nro4t, MieIaasl,̂ H TiHT, ME*> Jl* (1914) 
(28l S©bl©iik »a€ Idrgmaan, » 4iS« 1 (ISSST* 
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alowly thm. sodium* Frspsratioms at the orgaaopotassim 

eomfomts of tMs w&m msmally m&Am in petTOleua stlisr 

(gasoline! wMl® %hm soiitm and litliitim sospcrtaiids wem geaeie-

ally pr©pa3e@4 im 4i#tliyl ©tkar, fke as© of patrslTOS ©tlisp 

for ttm ©rgaaopetasaim eiapottsfis is imSieatiir# of iiieî as®4 

aetivitj,, &»4 ©mpfeasises %M pmamMlou 'fcfeat is E®e®s®ar  ̂

is otoosiBg ®0l¥#sts for tb® msm mm&tiwm %jp@s of organ©*-

m«teilie mmpow&&mm Mq dltt&mmm in, tb® ktmt of ©^Qfoleai 

raiaotioiis ©r tM alkali aetals adAities oompoxmds .lias bs@B 

reported.*. 

That ^droearlsQiiS resist as f»«k aeits. m&j b& in-

fsrrsi fro&i th®lT mmtlonm witli toasi@ sat@ilals» Certain 

bjdrQoarboas reset «»otU.j witti alkali metals to lifesrat® 

hydm^n md form tra© orgaEometallie compouM.B aosoriiBg 

to tlie follofwisg s%mati0iii 

m i  • m  ' — M m  +  h,  

ThiB reaetioa is limited, ho'̂ mmTp to lî droeerboas that mm  ̂

tm-in, r©latlv®ly spea îttg, a mrj aeidio m aetiTO &j4rog©.ii* 

fuytlwy @¥itenos for tlie .aoi4ie aattira of th© liydrogam ia 

bydroeayfeoB# is fomt in tke fact tli&t ©artaln of 

bydroeartoons mm% witli potassimi ĵftroslde to fom tto orgaa©* -

pot&mlmi eoapommt.# For exaspi#, fluorea© reaets as 

tolXmm iB$)% 

im] Weiss^rtosr, B@r.̂  34« 1659 {1901.) • 
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CA 
' -mm • KOI 
G.H* 

C,H. H 
+ • HsO 

G.*ii4 E 

and in & litttid aumoiiia solmtloa @f tripb@iiy.l3Mtban©, potassim 

liy€roxid@ iaparts tlie distlnot uliai'&eteristle ooloî  of 

pii@ayla®tliylfotassinm* Aaal©g©«s mmtioMB- im liqjal€ 

mith tlis alkali »t«ls aad tliaii? sow^spoMine basss, %im 

mi&m, yt@M a larg® tmrî ty of organoalfeali eompottuds % 

til# follo«tiig typ# of rsaetiofii {itji 

0on®it®?ijQfi tl» aarkad al@etfopositlv« ©imraetar of t!» 

alkali metals aitd tke weakly a©idle aatur® of %lm hydroearboBS  ̂

it ffilglit h& preiictsd ttftt tb® mioii of tlies# two woml<l profee® 

Bubstmmm tiiat are polar in aatmr©., rastmbliag the iaorganio 

salts of weak aoiSs &M strsng feaeas, or tlie hydrides of 

ttmm aatals* 

eomflraatlom ©f tM© ftew stay be foiiM in eleotrieal 

eondiistiTity m&mmvmmritBg as well as In ©©Ttain 

of the org&iioalfcali #ospottii4s» Comiuetivity mmummmiktB 

ar« dlffieult for vayy faw sttita l̂e solvants are a¥allaM©  ̂

wid only certalii of tk@ org«.»olltliim coapouads may b@ li<iiiifi«4 

withomt teeoiapositloiiii .Hsia &a4 ©o-«o^tors hav@ 

(30) (a) H®ia, 2., Slektr-^^».> i8, S6f {b) H#la* 
Petseteerslla^SFT'aBFSefills* anorg.-'&llgem* Cliim., 
141. 161 mZ4)i Is) lein aM s¥gilirftol4V', lie.lM Cltae). 

SI • ifSH, f  m  *  I H  a  
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4®t@mla©d til# uoMnetajice of ^sewi'al of tli® sispl© ©rgaBO* 

litMna, and -iJotasslm ©<»poiiJite iissolwd is 

atstliyl-# safi ii-B-fKjpfl2;lii©| and 

and im 41etliyl©®,M.w» tlmm moXwrntm.̂  in am soa«> 

eoaittctors of ©Metrlolty# fli@ trletiijlalwlam solmtes 

of ©tfeyl-'lltliiija, &M& ^potassitm ar© mn&mtom 

@f tlian tfe©s© of l»t tli© mr&Tm 

is tree fof solmtioas #t ^pir-opflssdittm and •potessiw Ib 

aii«*^*propyi2lae* Dilut« soltttlsas ef alkylsMlica ©cs^tmdB 

Is aacl ec>Q«s@Rtratefi solmtloiis of atiiyl-lltliiw 

and •sotltim la iî ttiyloaimiia ar# aoiisoia&iietors# ffe© gemrml 

ord@r of tiio-r@asS.ag aiolar eomdiaetansss mm parmllsl witti tha 

iaeMftsiiig atosde mlglit of tim alkali aetal# fba orgaaoalkali 

eoapommis torn, stable solvates- "^tii subatamees, mA th.® 

ffisltiag point® In&m&sm with, thi& imw&mimg, aolseular wetglit 

©f fbe or iRi®r@a»iBg polaifity of tli® eoapomsd, Tabl® I 

•^11 «#r^# t© lllttstyat© imei»a®iiig aslar ooaiaiitiflti®® 

aa€ melting polmts of mwm diatiiylaim© s6l¥at@s of tlte ©rgaift©-

alkali eospen-Bfis (im tim preseae# of dieteylsia©)# 
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rmm i 
muji Gmm^TwvTss ASG iismi© poiifs OF SOME 

ALElMMmi BQMM&S OF 

Itbrl-

Oon^^ntratioB 

ifelar mnduQtB.nm 
Cat S0«) 

Mtlttag polat 
of ®0lTat®» 

1, 

OJLt 

Mthfl* 
8o-Alm 

4.:4§ 1« 

Stlfeyl-

S,4S M-* 

§©•?!« 

®i0se olJs«rvati©as s®af|m tfe# ®xp®statl®a %im% Wm salt̂  

ilk# cMrect»:r is Tmm pr©«ottii©#t ts th© ©rgaiaie @«p©waa» &t 

%k® mm elactrŝ ositl"̂  astals, A m&p&rlmmi of %im mm.* 

tii#tsiiee mines of tli&sm alkjlalkali ©ompouMs wltli iaorgcmlis 

salts of the alkali ratals,- sarres to empbaslze tlis simllaj'ltj 

of tiiea© empmtMs, I» fabl@ II C31| llsteA tli# molar 

eoBtoatlilties of tli® alkali m©tal l̂ 'dTOxli#s, wMeli aay toe 

o.o»gide»  ̂ suits of til® wssk aeit., TOt©r» 

II 

MOM 0«miCTANci muiss 0? A 0.1 wmm. BmiTiow 

OF fHE AMMZ MSTAL HDIOSDSS XT 18® 0*. 

LIOH 
Ma0H 

KOH 
wrnrn 
Qmm 

f4.S 
lf5.».S 
213. 
gis^s 

C31I lat-arnatiojiai Crt.ti©«tl fatolss, ?dl m, KeGraw^mil B©o& 
0©.*, S«w Tork, Ititji pf, g4fr*E§3«-
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xt' is intsresting to note that in T&M@S 1 and 11 ttm 

diffsmsee ta Vbm eoateetaaee ¥alm@s of Ittblm ami soiim Is 

aTi©k great#r tiimm tm mxf ot&e  ̂sestoars of t̂ e s©riss« 

IB til® ooMaeta»0@ s.xi#3El»iits witli solutions of 

ethylsodim la 4ietl3tylalii@,. tla® ea#e« llMr&tel at tlie aiioA# 

ooasisted of a'bout acjaftl profo^tioas of Btimxm and ©tig-lea# 

froffi disproportioaatiom of tM© ®tMyl mdisal,, aai samll 

of m%hm.®m ftoi tsapsratttr© 0O©ffi©l®»t 

of %h& mn4M&t8Mj&& ms foimd to b® positif# an4 tM QmpoBittm 

af zine (fjfom tli« -aetloa of tli® «l#i»ntary soditw o» tfa® 

dietbflJsine) was fotmd to, "b© la tuaBtitatiT® a^p#-es»!it witii 

Famtay^s law* Sawral of tli® ©©mpstrnts BhQw oonsiteraMe 

Tariatioa in tliair polar elmraetarji ami t&» fmsibl® litM.m 

alkyls reg»iil3l8 tli® orgaEosstsllle eoiapoimis of t  ̂polymlditt 

matais Im tJmt they So tm% co»4ttst aa ©Isetris ©urrent* fhls 

is in ag»«meBt with, tb® Immr mmtiwltj of %hB ©rgaaiolithium 

Qom^omA&^rn 

Soa» ©f tlm ©olored orgaiioalkali mmpounM Jiat® feaea 

fouad to «©Bte€t an aleotric cuTmnt im ®tter solmties ®S, 

M, 6)» sad Mmvmm fSi) profos©4 a <$€apX@x ion 

fomatim toT tli@ eonteetaaee of trifh«iiylra«tliylso.ai«m, "be-

eaus® tliflt ©{iiiimlesat costeotaaea of th&Be solutions d©©s@m.se€ 

IM) S@ l̂snfc mA 'Marias, BQg>, 47« liM 
im} BmXrnm^mA Holtz, iTO*  ̂ S©S 
1^1 SeMeiilc s»& Beygsara7s&«» ®0 (1®^©)* 
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with, ailmtioa, tet KrmiB and Sos®b |3S| tove found ttm% this 

balaavior is eiiar&steristio of salts Sissolwd IE molrmnts ©f 

low 41 ©lee trie eons tactaad is not mmmB-rily dti@ to soaplBx 

ioB fQxm&tioa. Wkmn t!i® eon-tectane© -mlu&s were detaifiiiiaed 

in solvants of Idglisr dieleetrle eoEst&nts  ̂ it was fotma tliat 

tliay beliat® 1B tfm mttmimT cliaract-aristi© ©f Mglily p©lar •mm» 

•pQun^Q {3S|* Zleglsr and ?foHse!iltt iM) fo«»4 tlist triptenyl-

m©tlijl0odiwa and -potassim, and trinit»tilpli©iiyliffisth.yl»©tim 

imimwe in a noriml aanaer is pjridia« fP • 1E»§| • %qplrml&m% 

oond"actaii0a aaamr@»ats of tb®.s© eciipmmds sho*®t tripli#afl* 

s^tliylgotassim to bis ao-r® p l̂ai- in aatuî  %tm so4im 

analog, wMoli-is parall©l#i with, tim- greater reaotlvltj of 

ttm potassim e®po«M®« 

A @li«.mot©rlstie rsaetion of salts is m a@tetl*A©tio&l 

re&etioa aci-As# Siiallarllj, orgascKStallle 

Sxiottl4 yiifM siller rsaatioas fey^rosartoons, if tli@y &@t 

m salts aad asiis, mB-prnttimljm fM.s lias fomd to to® 

thB oas®, aoi tim rsaetion of Sskorigim (10| Ms lJ@©m afpllei 

bj Coaaiit ast Wtotlead (5) a Btu&y of MyAreeartoons wltM 

ors«aom8tallies, as rmrj mmk. a îis and salts# fl© results 

dffiSQastratad tim% t'M' follewiag y®-a©ti©ii tafees plaaa wb©ii tli® 

salt of a vmmk&X' acid (Bli) TOasts witto & stromger aoid , 

11 + H*- 1. > B» M * mm 

Smm® an 
Zl©gl«r 

Ghmm.» Sm-rn, 4?, mm 
.Aim,, 47t» liSS CltSO) 

4?, mm {19S5). 
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Sy malug tkis reaotiottj, ssveraJL ph.©aylate€ liydroeartjoa® 

•mm plaeed In m series of doereaalng relatife acidity* Duriag 

til© eoursQ of tMs strndy tli©:' obs^rred •, tMt ^-aaplithyldiplieayl** 

aattoylfotassim r©aot®i iBst.aiit&B«©msly tripli@iiyl»tlma«, 

wtiiJL# tks ©o€itaa analog reaetai ajrratieslly, rnqplTinQ fTtm a 

tm miwatm to se¥©mi aoHtlis*-

Bimm tlis i-eaetivity of ttm orgaiioa«talll© oomponBd a@-»' 

p#a€-s both, t&e organlo raiioal and tb® a s#!-!©® 

of orgaiw»tallie 0o®pona4s osing, ttm smm organic radical 

Mill h&tQ relmtlTO r^aotlfltlss depsndlng tlia sliam-eter 

of til® »tal feoBi* Ab tMs lliikags besoaes mom tiai 

eoapotjiad® besoiit sor® salt-lite in #liaraeter, and also bQeoa® 

more reaotifs* flie relatiTS reaetlflty ef a uompouiii -emj %imn 

b® prs41et«t hj m study of th® natum of tb® ea.rboB-a@tal boM» 

mi. tills 1« tum, m&y ba 0.0rrelat®d wltli the elsotjropoalti-TO 

natmr© of tii© satai, eleetrcMotlTO .series of tli@ M®t»ls 

•^11 them s#rre to classify tim orgaa0ii©t&lll0 aoapomds is 

a general ?aj# Tb« wmmt «l©etroposltiTO elemtnt -will gi¥@ 

til© MJ®t fi0lar aad most rsaetî e organ©ii®t&lli@ eoapoimd* 

MtMrn aM ealeitim are ®xe®ptlons to this, hmm-wmT  ̂ aa4 tii® 

m@asa»d waGtivlties it> not pamll@l tills table,̂  b«t it may 

©enr® as a falmble guide in prMloting th® approxiauat® 

r@latiir@ remctivity of an os'g&iiCMiî tallle compomiit*. 

fli@ slsetTOSotiT® s©rl©s ©f th® alkali mstals i«ltli tkelr 

oxiiiitloa poteatiels ar© in Table III (S7|» It slioulA 

(3f| Internatloiial "Grltleal TeMas, 7q1  ̂ ¥X. MdOraw-Elll Bosfe 
Co», l@w York, 1929, p» 
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motitd ttmt tMs series parsllsls tliQ rel̂ tlTd 

eonStiQtaiig® valmas of tba alkali aetal (faM# II 

mT does it foliew %tm mmtlvltj of tfce organoalkali 

e«mpouBds| feut It places tii® orgaiaoalkali ©omfo«Ms tka mo@t 

i«aQti» gTOup t£ orgamomstallie @«poasto*. Calcltim is liaeliidet 

in tMs series bae-aue© of Its relatimlj high" oxidation 

potential, amd reactivity, ressablliig tiiat of t&e orgaiioalkali. 

ooapottMs CS8j» 

TAMM III 

msoTsmmTim SESLEB OF fm msT 

MMcmmos iT im mfMS 

lA 

Cs 

m 

K 

om 

la 

Bispl&0©ai#iit reactions, so oormom in luorgante 0}i®aistry|. 

my fe© appll#& to orgaxiQiiet&llio ecsijiiomiids,. &b4 are used 

oxtsESivtly in tli@ preparation of tka morm organ©-* 

aetallie types, Gilsan and Stralisy {S9) state tliat 

Ci8| §lla6Ji.,. Elrte, LieiiteEwalter arid Yoimg, Ise, trfey» SMS** 
Mt '79 {1§S«1.» 

(m) SClaaa» mt Stralaf, IMd,, {193#! 

B,9it 

2»fM 

t*f6' 

2»fl4 
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organofflstallio oompotirtds of" greater reaettvity may be prepared 

fyoa tli$ le©©@r reaetlTO typss by tli© r^aetios of tlis mora 

mmti-vm metal on tlis lassar rsmctlv© ©oapom4» -rihsn appll@4 

t© tto® j?Qaetions of tiie eleetromotlTe ssrlss is 

iaorgauie ®h®aistry,, sn analogy -amy he p@rf»l"irsd readily* 

HgClg • &M. > ®aCl + % 

E,I% + ffla > 2mu Hg 

Tim iRorgaiiî e r®actlo» p^ooaeds to tb.® figlit and 

©siseatiallj goe® to eoaplatlcin, Tlia ©rganie reaotion, 

liow»¥ep, rapidly r^aelMss aa e^uilibrlm, and a larga sxo®ss of 

soAlm ia r®ttiir©€ to oMala goM. yield® ©r tli© organosolita 

|40|.« fh-le demoBStratds tliat tliere are faetors otk#r 

tliac til® slmpl# displaoeiaemt tliet enter into this typ© of 

r«aetlGR, mad oaly wtisis all of %im '.aaay factors that e-oatrol a 

r©aotloa, ia both Tslosity eM course, mm eliiolfiat#d, will wi 

"be ebl® to «eeurat@ly #eptot tk© 6mct Ee.ttire of th® r®aetiom.» 

(40) Zleglsr, Bey., 64, 445 (1^31) 
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A> RELAflfE REACH ES 0f 

sou bibmgqimimlkau: mmmsm 

iim.mmTim 

Dmriag & qoutb@ of stmd-y witli dib^naofui-an, Gilaaa acti 

Yotmg (It) il;S0ov<3rad ttet 4il>ea^fttraa rsaet©! s®©©tlily 

wltto --sodim, o3p -p^taasium to yield th» 

eorrespsBiiiig 4»dlb-®ng®faî lallcall eespotsM by a laetatlie-teioal 

mmtim kximm as,-tins Ssliorî ii C10|» ©2* iKure r#e®iitly 
/ 

tqi»t ]»-talat.loa fl25 mlmm il"lsv©l*®s th» -titoet 

©f a h îjf©gs» atos toi' a wm%&l to |leM a tni® o:rg6nii-

j^tallie ,«.«.po«ad# 'flilii pT&iMm& a aew tfpe of dî asofamn 

d@rimtl¥® »l»e« n© other iisaet sttbstitiitioa re&stioa of tliis 

»laQal® will latro-teQ® gr©tt|>a iato tie 4-fosltloii, furtimt 

mtudy with larganoalk&ll o«a|>oanAs ghowet tliat tfaa us© of tli® 

»r© yeaetiw org&mo-soaim &»4 -potaasim ©eapema© •#©«!€ la-

tTQ&nm tms at«is of tke mtal isto ti.# ditosagoftimb toleewl® 

%Q foTOk til© Gsr^sponfilmg 4, t»tib©BSof î'flatt©4ialiEali eompotist. 

(is)̂  from wmeh. a sso&er ©f s®w types of 4©i1t-

atiT©s were pr@p»»t| and fro® mhleh it was hoped tliat o<»-

pomds faaviog ©nalgesi© and toypnotis aetion eitdlar to that 

of sorpMs® Migbt tje prepared (41* 4Sj,s» ffeasa 

41| lir^atrf^tc and Pa^«r, J. So#.> H, 112S Ci93S)* 
41} So©t«^" tliesls nf W..®3f%«t®?rT©î tats Oolleg®, lia4  ̂
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albfiiizofiirylalkali eoapoiinds, aceordî figly, w®r®.mrf 

foi» my&timtle pmepomm-,̂  m4. t© fe»mi,#s omp kaowlatg® of th®lr 
pelmtlim and to iaertas# tlieir mtilltj, a stmdj 
®f their »lati'« reastlTities wa.B 

Vm. to t&@lr imortiaat® mti-wttj wltfe a iii€® mrlsty 
of ©©apo^Ma «n€ ©lemants It Is aeeessM'y to as® ©xtrem® ear® 
ia pfepai-ii^ aat femndlBg tke oygsAoal&all ©o«po«a4s» fros 
ttoe tia© of tl3®- prepKratl^a of tb© first orgamcm@talll© 
©ompomd fey fraattead C4§) mtil ths pr@©©at th® mox® 
3?»m@tii^ orgaa^itallle ©imiKjmds Mto ba«a. prefared mdsr.. 
eottftltlQas tlist will rlgiaii" #xelmt@ o:iyg@ft aad selsttii^.# 
Besattse tli« ojpgaBoal^ali eoapomiais are tb® &mt r©a®tiv« 
tfp®s of' orgati«»iit«lll# eompouMs known, great fr©G®tuti©n teif 

tts©t la pi^pariBg mM banAlisg ttom« f& fatllitat® 
©psratiems ^tli thmsm @ompo«nds Btwseiis pl@©#a of inQmnlouMlf 

sliap#4 glassware' tev® te©©ii frofeatelf, tto ©est 
api««t«s tliat hms tim gi«mt#st uMllty fm Is 

ttts flaM &m tbs t|-p@s of tnhm isflist fey S«lil®»k 
C44J ^mt§, Ma* fli# pmrpo^ ©f this sf#olal glass-
m&m 1# ti0 #ll®l»6t@ all Joists, rtt%l>©r stopfer®, mfebsf 
0O3Qa«®tlo»s-| tliat a© say ^sc« iavolvad 1» 
reaotlffii® "witii tha orgewioalksll eompo«B4s^ aii^ also to pr®T@nt 
mj Intlm. of ©y water faper from tii# atmo®pli«i!«« 

43| yr«klaii€, ijiii.. ?1,. tl3 <1849J • 
Ml S«M®al: S££.. ,4£, ms tltlSU 
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Si#.gl.er and OolQBiMS C4§| mmm the first to prepaid 

simpla orgamolltiiltiia oompotwid® "by ti» ?aaeti©n of tlia orgaaie 

Iiali4« np®a ffist»13.ie lltliiuai la an ®tlisr or hmnmm0 salwtiom,,, 

altliomgh tJies© Q0apou2ias liat tesaii- pj^parsd pmrimx&ly by 

S®hlsak ami loltz C8| &Gd others C48} hf tb.® r®aetlon of 

approp:rtat« »&r®tiriala with jsetallie lithim,, TmB& pro« 

©@imr«s in genaral involmfi tM m®@ of tMs spg^elal glass 

appamtms t&at is dlfflattlt to prep&ra and ¥«ry iasosvaBleat 

t© tts»» #rigii©ra ramgsnt, towtvsr^ is prepared witli g,m& 

yi#ld@ in simplfit. afpamtiis that- Is e^Bvaaisnt to .aanlpxilat©, 

and, altliaiig.li' tM.® orgasoMtailie sospotjjii. Is ¥®rj sdnsitiir® 

t© oxygen and i&olattir®, tiiis tjp© of apparatms slio^d no 

i0l©t«il#na 6-ilasii, Zo^Wmr aad S#lby 

atoeoriiagly j^rspajret a .s@rt#s #f ^mpl® #3?g®jiolitbita ©cmpomiiis 

til© t#©liaiqtt® ordiaarily tts®d *ltli tlie o^gssoMgaasium 

eosponafis, asi we-r© aMs t# olbtais-yi«lts of tlio €esir®i 

'litlAm QcmpmmA- &tmiTalent to or is ©xeess of thosm «i|JOi?t@A 

hy lA&gl&T snd Gol#mims C45j(,, that tld.s sa l̂i simpler 

and mof# versatil® tjp# of appa»'l»s Is mqniralmt or super

ior to t&e ©lt«r a»i is©r® doaplieatsi »tl©ds,. 

Tim 4»ilb©BTOfiirylall£aIi oospoimAs- w®r® first pî pared 

In Sobl̂ ak tmbe®. In petroleiis. ®th@T aoltttlos, ©ver a period 

C4S| a#gl®r aM Cslonims, 4?§> im il9m)^-
(461 lag@r ant W&rwmlf Aa« l̂ B» ses.# tftSf (liM}* 
{4f| laf #il»a.,, z©«l.iair &m& s©lty,*  ̂ gfegs* §M,** M» 

imf iimzh m ISM»» M» CaOTT* 
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6f Qm to tm By mst»g tMs msthad th# ^^ork was 

%}m mmtlom pr»dtiots were diffieiilt to hioitl®', ami tbls gss-

©rei teoteitme fild m% lead itmXS r^adilj to i^aetloM %U&t 

rst îrei ®»slm£tios of tM protests„• mn<ih. as tfeos® 

mq^m& in tn® stm<lf of »lstl¥» re&etiaa ¥9l»0ltt#s# 

IxpsfiMstatlon tmediatsly fe^e-alsl that %tm simpler %mh* 

iiiq.tis cmXa Bmllj apfiisi to tt# fiibeaEofmrjIsotiiaa aad 

-"•pot&ssltm. 9©mp© îa^»K. t'Mt jleMs of protest # «alag tliis 

t&otoitii®!, were ©qiial or superior to tHose yields ©btalsad toy 

using th-e aji4 iess flexllsl® lu&t&ods* fmrt î? î rl. to# 

revsaled tkat a ©IMl&r «afl®y®€ la tto 

pTtparatiom #f -pî aotie-ally all of tli© QTg,sm&Mlvm aM 

•-potasslm eoffipimBd® witliclut fsre^ptibl# d#l#t©rlous affects* 

Im tb© »tm4y of mlsitlwm Maetiesia rg-t#s It 1# alcfiomslF 

mmmmmy t© imagi«it» that reast im a j^asoaafela mM 

mmm&hXm ©f t.i»» Mmnf mmtlms mmh a® oarboi»tioa|> 

©sidatios, ant l̂ trolysl® almost iBstitfitaii®#wly 

otii0» aay wt«ks or fof » tBittal rdaetion.* 

Bteeas® of ti® wide mag© of rea©tivitis@ ©f tH# or-gaji&alkall 

e<«p0miSj it Is &l»st impossî l® to me® o»^@. i«©i..«tant for all 

of tlias® tfp©s* Tl» my M earrled out la a 

wimm mumr in wMtli only two or tlw# of thm orgmaosetialliss 

»f b© @©ai«»-i witlj oa# î aotaiit* f!i® most a©ti¥» org»a©-

iietallle mt mm partlealar gr^mp aay tli«a to® mmi. as ttm 

least »a<5tlir® »at>9.r of a bo»- mtim groap or yiee y®gg&. 

aM toy tM.» m®tlio€ a e«pl®t# series 'Of rel&ti'f® r@a@tlfltl©« 
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©f th® ©fgaasastallis eoapomiids may ©btai»d* 

»®t e0iif@ai®at type ©f r®a«tl®a %hm% m&j li« #®ploj®4 

la %imm& it mm tl&t pf^gyefiuî s slowly mA g©e# 

t® ©«pl®tî ii ia ® few hQUTB ©r toys. Uttusr aa la îeafcor 

met be avatlabl© to foUcw t&@ «oajf» #f rea©tl©m, ©s tl® 

fro4ttots wast im iaol®ts4 sat a t^miwurlacws Bast b® @f 

ttelr i»lati¥9 t««»titi#s, til® »r@, wmaMttm 

yl®M the trnfflatity ©f Fr©4m©t Im a ti» that 

is lB8mfflet«at fer .©oaplst® f]fe« f®,rl©m« tjrpts ©f 

reaetioBS ^11 4i®®m8S#4 rnmm ««pl̂ teif mt@r iiidlirl.toal 

tomlags* 

fh,© ©yr^rs laTOlT@4 Im ta® stmdy ot tb®s# ml&tirm r@-
a©tiiiB v@l®slti®e will -wmy toiisl«l«.jmfelj ̂ tli tbs tyi» dt 

ir»tt0tf®s eapl#y@4» col®? »-a.®ti©s8, wjtos t̂ y awi appli.tiatele, 

ai»- 4#siratol© tee&tis® thay ar© »Bsiti*@, my ̂  wmv«iii«atly 

aM mett îrat#ly- Applied, a»& dd lait iatolv® tTm iasflstiom aad 

ifi«»tifii8atl®a ®f my r#&oti«m fh®.y mmy b® »l.i-

l®«fci4iig, hwmmT^ th&f gl« bo iaileatlea &t ths> ©ourse 

©f til© mmtttm ©r Its @tst@ of pspogressiom,* Tbtlip i.©asitl¥ity 

mn4outet«€lj ̂ 11 €lffiiip wlt& v&vltmm »®etsats ,̂ tet 1» tM» 

twmt, tl» «i»iaatitt#» f©r t&$ e&lor î &stioa ar® so 
mmXX wh#a to the tuial asismiit of ths »«aetaat t&at 

tM-» f&et#!- aaj $®s@»llf %& aagl#jet®d, e®l©r »m©ti©ms for 

thm&m sm^mm nay 1>@ tw© typ«s  ̂ Osjj liif©i¥e® tlie ©©loi- .im® 

t© tb® o]reaii©»tmlll# empomaA,, aa4 tk® otbe-r iwolTS® ti#. 

®©lo.r t@st g®tt#»lly. tts®t for tfa« ^r® r#aetl¥e ofgamoastalll© 
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TOapotuiis C40|* f&e tjpss Qf oi*gma©ali&li ©ompomd® 

mm tlicjs® tQT wh,i©M WB m&f wfit© a s%m.Qtwe&^. muoh' 

as toe»aFl-,j| tripii«aylii@tli|'l-» ami others# 

tjis  ̂ ©f BtTuctum Mas asTOa? t>©©m pMwa,̂  fetit it my 

serv® .sjs & valwblo a»tliod to «.la#©tfy tli® ©oapcjuiiis* A f@ir 

eolor«t oi-gitiiî alkali eeapQumis Mv® teas prdpayad in botto. tli® 

&r»ati.6 and allpMtl# saris® for n&lefe it im lupds-slbls to 

writ® a t'wAmltal stTU®ttt»« |s6), ia • lllttstrstim of t&ls 

typ# is trl««t6Tfcwwtotyl@tlilByl.p@tassim f»pa3r«4 toy Sslg1»3rg 

sii4 Marvel •C4t), Only veyy »63.1 qtiantiti©s mf tbmm ©ompQ^Ms 

&m mquiT&d to glT© a t#«fl.y eol©r®-ip .generally t@A or blim, 

mA tli.® HBmppmmmm of tM® sMraetarlstle dolor 

mmy h& rns^t es tM «f tb.® • provitet tl3&t 

mXQTlmB m ©ily slightly ©©Mrst pro4ttsts a» f0i»d la th# 

r«&sti0s aixtt»'#« fW® typ# of mm&tlmg h&mmr, is mr$' 

liMtat ta its sa© '̂, a»4 womld ©©mfla® ttm study to a mall 

clas© of orgamoalfemli eoapoimAiS that smy i».y mot git® um 

& tvm pi'@taie® ©f tli«' relativ® ir^aetiflty of tte oirgajao* 

alteli mmpmni.m ia g«m®:rai. 

fb@ ©ol&r 3»aatiQSS tBTslflag tli# mse of Mi filler's 

kmtom mmA m meti¥@ orgaao»talli« sompottai. was 4®T€lope€ by 

Silaaa asS Seliml®# (48) sM lias a su0b;Wii;«r applieatlon 1» 

follQWiBg t^8 eowse of tMs typ® of reaetl©m» All &t til© 

48) Siiasm aat S©li«lg®, 4?. tOOE fli-Si)» 
4fj B^zhmg ®ad marr©l, 3 •̂ lf5f clfb8). 
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ofgamoslkaXi %h&% tiaf© hsen tea tea.tlie exfsep-

tlos ©f trlpli«ylji»tliylsoiitim-aBd »pQtmmi\m (§0), yl®M %h® 

mlm mmtiom hf tlils pro©6tu»«; fMi# Umn serve b a» a v&l-

toel 1B ms' mmtton 1» th® ©M poiat ts aarfeed 

hj 4@fl»ttQa #t orgaaoaetaiiie ©mpomd# It ha® hmmn 

smte«ssftt3.l.f oilaam mat WXrhf cl|> firtay c4|, 

am4 Margie- (§1), &lls«s mmA Ifdlsoa CS|̂  mit otistr® 

(SgJ .̂ t© til® r#la.tiv# TO&etivlty of .modsfatsiy 

aotlvs ©rgsB<ss@"to|,ll« -oeapottiits,, mA mm€m no .furtkar iatro-

iuettcai# . 

mtrnB of M&sstiam m&j mia# lm"v©if® tit wastii«»st of 

pro^met im %hm fM© m&f Imtrodue® 

an it is (jmit# iiffistilt to isolst# 

au.4 sep&mte mrnif ©f tli© pr©im®ts ©f »aeticiii, a.Bf®©lall|f thorn 

t&at coataia im meMw f^aetlo^X gro«p.« X» of tM-S 

tff® it may to® f#&sitol® m fosslble t& m&mm onls' tim 

prisslpal pspoduet or prodmeta of Maetles, foiA amy 1® 

a.9p@ii4#at mpoa tlie velocity and Bxt&n% of tli® sld© reaetions, 

as -mil m @p@#a ©f tl» prim#ip4l mm&tim.-* 1M.S mmf hm 

illmstrat-«t hj raaetloa ©f aa orgaaoXltbî si and •lottm 

-qoapssbi m tlipmtie mitrf.1®, wtoa tl» fieli of k®toa@ 

is tatea «.# a siltail̂ ja of TOaotloa vel«s©lty, 'fH© yi®ifi ©i" 

CiOj VoT a iismi»si©ii of tM.s jp©a@tloa, ss# fag® 40 ©f tlds 

(§1) BllMB.n Mmrfl®, Bee. |»t« M, 1»S Clfifi)* 
|5t| #i3»m ssi flofc^ns, soe.,» 4f , 

{t>| Stla&a, H©^gk a»il Bt^a&Tmp 5  ̂ttw* ©lira*. 4f,, 81i 
(issoh {©) ailam and. st» ^otottsia-̂  ̂mtm® 
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eoajp&mtiv# roaetions  ̂ aat proia« ©yrors of varlsms asgnitud®, 

fl.© rsm@tl@» *f  ̂©xotliesai© m& %hm lî at nay abmomallj aeeel-

srat® tlis f®-a§t.£oa« Aa insolmlle protect my h@ formsd. fiwring 

ttm #omrs@ ©f tlM reaetioBjs 1B wliiek tk® mmtmtm my tee 

O0eltii@S> or If air© insolmbl®ttL@j -mf fe©' ©oat#4. If 

%hB- »astlos a letejrogaae-oiis syste |̂,!i® Bl%m of 

pfirti<sl#s ia %im mriotts ©«p«rattim m.j 

an4 "by these mrl-atloms of remttion mwefmrn  ̂ tie vmXmlty aaj "ba 

i a s r e a s e d  o r  ] p r o i i o r t i o B a t # l j .  S o l u b i l i t y  m f f m t m  

m.j play mn laportant fol#* Organollthlw ar® 

notably solmlilif tkas tli# e#M«»foadl^ aeaMrs of tMs 

s@i1qs> aat it Is gemarally tras tlutt %lm solubility of an 

orgaao&lkali ©cmpomad 4#$»as®s as tte atmsi® waiglit of tlm 

fflstal la®»a0©0* So» of thm ofgaaosoitiBS sat •potassiiai 

eoapamd® &m luastabl®, ant t©@«p0s@ sl@wlf at !•©« t@sp©ratar@ 

(S4).» Aft« iiaitlal i@o<Mp@sltioa» fey gas 

4mrl»g prepsmtioii, ttoy epf#®,!? to tee «@b soi?© stabl® an4 

•mj ̂  ws@€ In tlie »aetl#K *itliotit iatyolaaimg my mTi&u& 

ertof 

ftes# ©^:ro3fs- Imflueaoa tM© r#aettoii ^elosltles, hmt s.l»ul4 

not toe e©ii«14#TOd as a»y i©t0î »iBg faetor im %hm of 

relative r@aetlo» rat©s, Tte mtes ar© 0omparati¥0|̂  aa4 

errors lmtro<la«ed la tbe raaetien df mm ©rgmealkall cospomad 
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ars ttntomtotsdiy earilsA otsi* to a oertaln extent iB tl» anal-

ogoms rsaetloiis, &iit ©r rsiaftlm ii@gligibl®» am 

mmh as possibl® ̂ omdltlotts B.m eostrollad to almlsil» thmm 

errors* a©aetion protiKjts mm leolatefi wli#re it Is fmmihlm 

to sst&'olisli tJia 0oii»s of thM reaetlon* Rapid etlrriag emd 

dilmte ©olmtlons may be iisat to, prsTSRt or sluiiais® t!i@ ooating 

of tlni feaetmiitit. fieaotion »dia ay© «lio.s©n. so tliat th® 

organoaetalllc coapouBds would b® mmpl&tmlj solmbl# or, 

as nearly as possi'bl®, iBsolufele,. m ttet a-oapsiratol.® oeaditioas 

w^nlA sxist for tie VBTimM Sf employing a larg® 

Tarletf of ©.rganoalkall «oapottMs la. a mristy of ti.ffer®Bt 

»&etiQms., mmy ©f tli© errors pTOssnt In one reaction B.m 

abssiit im anotMr, and t>y oofrelatiiig tlia- data from tlie various 

types of rsaotloss,, ¥#© are abl® to- prepay a reasonaMy 

aecurats @®ri«s of th© relative r®i.stiviti©a of orgsaoalfeali 

empoub^s# 
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ixpseimml ̂ sm 

fM# ftet-tiss T«l©©itl#s ©f 4-dllMiisofmrylpotasslm «at 

•s9<llm with eWLom^m.mjm^ and 

mtm stmdied* fb® g&sai'al.ly §m%n^ %1j® mwem 
of ttose ©xf@irlifcerits> tii® aiiitlos of %M rtaetaat 

to a stasdardia^r ®t^er soliitloB ®f the 4»M.h»nmfuTjl̂  

slkail cospoumt., imd sutosuqiieiitly maasmring tM tia© requiret 

for thB reaetiom to r®acb empl®ti0B* flie ©a4-polnt ©f tks 

reaetlofi wss'detsssified toy t^s e©l©r tast metlaM t48), ooimoiily 

®spl©f#<l wltli orgaaomgaeslm sm -iitmw q«poamts, saa 

ie ®fii@ae#4 fey a waQtiem all of tli© organs-

al»:ali s«po«iid he.® 4iTOppaa»€» 

fh® -t«p0ttads ttse4 la tlmm ©xyerlmaats war# pmrf.fi®d  ̂

hy %h® foilgwlng fro0€ii«s«$s4 m© ailj#a2®fttma wm aistllled 

tmisr rs4ue©d pr@ssm» C^»P* 13i®/tea:..,), mA wm reerystalllisfi 

fmm et^aaol* ThM prodwt salt#d m% ®5®* ptonyl toll4@e 

w®r@ tl»a ©.p# Tarlsty* ofetaliisi fro® lastiaaB. Kodak C©», ssd 

tb®j »» €ri©d ©ver osliytroas oalelm ©lilorld®,. aM distilled 

at atao@pli#fle ^-toliisltrtl© ms tli« saai® 

Tarlety, aiyt was iil©€ wltli aahytirouyi soilw sulfat®, aad 

fitstHl®4 at &t»spJie-?l0 pressmr®.* flie etii®? was omT 

sodltM wim.t. Tm nitfogta was pmrifi©d by tmlbtoliRg tbwsugk 

two Mllli.g« gas wasii bottles ©ontaiEiag strongly alkalin# 

pyrog&llol ©olmtlons, mM, tbea tiirotigli two gas to«rs ©ontaialng 

eoneeBtratad sulfmrte aclA, and flmally hj paasing it m^T 
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ftosplioroms parifieatloa of tiie nitrogen. Is 

%uite Isportamtt m.& It mm fomt tMt timtofeliog th& nltro^a 

tte©ttgii orSiiiai-y gss tower®,, ©©ntaiaiag m aXkmllnm mlntim. 

#f fjrogdl©!,. 4li sot mmoTB tli© last traces o.f osygeg., «b4 

tliat tk© orgaHQalkall ©oaposmts, eosssfttently,, mm &Xq^j 

oxi<li-S«4 in tbls a-feaespfeeî # 

g3?»gagmtioa 0f iĵ mmmgofrngylgqiim ana «»gotaesltta« 

ffeese 0»po«mts ay© Cdrnvsniently p»ga3r«t in a 3*a«otoft 

b6llo«» f lask, q^mlpped wit l i  a memg eom®iis©r» m&fmwf" 

sefid©i mtlrm-Tt wltli faelHtias for warteiî  in ®n ataaos* 

©f fni-lfisd aitxe^m* f©'m .sdlutioa ©f i2«6 g* {0«o?§ 

mol®) ©f pariflet ^Ih^mmfVLmUf dlss l̂wd in 400 o,®* of 

aaiiytfotis il@tiiyi is aM®4 ?^86 g* (0*025 sal®) of 

di«,j^»fetttyX-«#rem^y and Q,»l &%&& of tM Hsat aay 

be appli®i to start th.® reattioa  ̂ bat, f#ll0«lag tMSj ,̂ it skowlt 

te© allewed t# pro0«@i of its o«m meeorfi mtil »&eti@ii subsides. 

It is tli#ii r@fl.ta»d fo3? fkrm or four howpB mnd mllamd to 

stir for t^mlm liours tilt  ̂ tii® so4l«a 0©^aaii4, ©r twanty imnrB 

witb. til® jM3tassl«ia analog* A.larg® portion, or tl» 4*-€i1»nso.-

fiirylaUcall eoapQimi r#aeiii® iii@oiwbJ.-a m& M,-m  ̂ filtli tlj» 

aXkali i«tal aî gaa#, fMs sliemifi m% 1m iiseardad wlida 

mf mm i®sir®d, 

greiiariitiom of 4*>PiMBg#fiAryl*lithlm.# f&is 

is mere rsmtilj pieepaxisi from, mi ssiution of a-lmtyl-

or pti@Byl»litiiim and dib®n2ofuraii» Tim organolitMm 
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eompommd is prepared aocordtBg to tte sstliod descrlbad bj 

Oilaam, So@3l.ii©y, aad Selby C4f), and th© exeassiT© mmxnt of 

llthlma is i*©so¥®d from tlia soititiom# f© tbig solutton Is 

aMftA a 10"  ̂ ©xG@ss of 4ib9»aofura®,t ami allowed to sMr 

refluxlsg ov©r a period, of 12 liottM or moa?®, ®j@ 4*4il!eazo«-

fmryl-litMwa is solubls and staol® ia %tm diethjl 

bolmtion# 

St&iidag41g&tioa of tim. 4«»-DibQagofm3£^lfel^aXi -soltttlosg# 

At first, tUm #ttier selmtisBs of tiie orgsno&lkaii ooapoas-ds 

w©r@ stan4«rdt:s«A hj tl® a«i4 ti'trstl®» astliot iev«l#pei lif 

Qil»a m& no-wor^ers IM), &n& lat®r #pli®€ to orgaaollthiiffii 

0«poimds l3j 6-1 lm» ant Zoellaer sat Sslby Timm value® 

W0r© <5li«0l£®d by tis® "g-teutyl by«iie 4®f«lo:|j®d lay 

Zdegler aai m^woTkmrB C®)  ̂ for thm organo&lkall oospotind® .̂ 

and It "Wfe® fottM that tlie solmtlons \mm eoasiderefely soz® 

Allmte ttiaa Imd bean itttlsatsd "by tli@ first method*. A cl@arj 

satumted distliyl stlier solmtioiB of aibeiisofmrylpotassi'im 

was foiiBd t0 "bB 0»010 noicasl toy tli© eeld titration m^tlioi# 

Mt it was only 0#0©1 »e£aal hj thm a^Tsmtjl t>roiii4e 

ai8gi©r mad OGH-woffcers lia¥© Bhoma. tbat mlmas ©tetalii@4- frem 

this lattsf ®eth04 a» iptliafela for etli#3f solutions of aetlTr® 

org&GO&lkali eoapoants* Similarily, stlwi* solutions 'Qt 

4*!41tooB2ofiirylso4itia wer©„fomd to be 0,041 aomal by t  ̂

former aetliofi,, aad O '̂OOl noiemkl hy tl» latter m%h<sA» fbs 

(S0) 011»aa, Wllkisson, flshel'̂ aad mfBTS  ̂ J. Stoea* Soe«, 
M*- iso cltisk 
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solutioBS of tbis ooacentration Co«001ll»J wbt® ii0®d in 

the foll0«lsg ®xi>erl®®bts« 

Eeaetiens 0f 4*>MtoeagQ-fnrylalkmli gcm^miiaa «itli .Pheayl 

HallA^g «A A ISO ©#-§• 3-a®©k#d ijallooa fla&k 

@c|iilppsd QonMmmTf meremry*s©©l®4 etiri*® ,̂. m& 

faeilities for workiag i» am of pmrifiefi sltro^a,, 

was eoaTdaieatly msed ia thmm #xp«irii«smts. A olear solatiom 

of thm orgftaomikall «oapom4 mm oWaim®4 fef all©wi,iig tM 

»ee.ti@E a4:»;ttir® t© settie foy a peidofi of six to elgbt bomrs, 

Tim stlier solmtioa was tmnsf@«*ei t© t.Ji» flask 

ttsing a pipette of appiropilat# si»» Burisg tM» pipetting 

pmmAnm  ̂ ^mc-mition mmst b# takes to pr©v@Bt aiir froa ©sn^ag 

ia ©outaet witli tli® solmtlon* fo afoit tMs, aM to pr®ir®nt 

%h.% inlialfetlom of etlt#r mfOJCt ® rubber tub© of afeomt four or 

fiw f®et ia leagtli wms J©im«i to tM pipett®, and a rapi-4 

Bti*©« of aityogea was f#.ss®A tlirongia tbis to #3Epel th.® -air, 

ftie pifstt© mm im»diat«i|- fill&d wit l̂i ttm @tb@r mXntlon hf 

applying smetioa at tbe ®nd of tha rmbb®!* tmb#, aji4 tb® 

traasfe? of tlie polutiem wag sftte ms f&fitlf as pos®iljl#« .fMs 

i#th04 pTO¥ii«cl aa auettrat# ant siaple my for tramef^rriBg 

mttew fioltttioas of orgoaoalkali ©©aponats witliottt tlie us® ©f 

m.y imtricat# &pparatws.» 1?his proe®4ur# iiag to@@a appliet 

coaTOBieatlj to gretmt#d pipettss^# 

To a elear ©olntioB of tba 4-dibim»fmrylallcali 0©mpomad 

warn adted tb® appropriate reagent „ -and tb© mixture was all©»4 

to atir at tlis reflm -teap^rfttur## At o-oav©ai®nt imt^rmls 
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of ttiis, msmlli' aferj flTs or t#.n slamt#s, ttm reflttxiiig was 

stopped mn& a raall portiom of ttm solmtioa was rmomi. mi4 

oolor«t#st©i 'by tfe© orfiiaarf pr©6#tere., Ssaples, that w©r® to 

"b# msed for color tasting, wtrs ifi®is0im€ •by th.© ms® of mmlX 

dropping tmbes aat© fr©m ©ydi»ry S im« glass tmtoliig,̂  Thmy 

were fill#t to a li®lglit of afeemt 10-11 us.. % Inserting ttem 

tMs 4©ptli imto ttm solatic® smS elosisg tb# top of %hm 

witk tlia fo3r®fl»gsr# fh@ roaetioa ms disoaatifiiisi wliem two 

dr©ppiBg tutoss fi.ll@(| witli tlie solmtî a failed t® giv# a oolor 

tast wttli tli« Mlelil®i'*s k®tcwa®« MmU mmtiou was at 

least ons tia@, several ©f thBm mtm r«p©atad tbjp@# and 

fottir tlMSS. 

fli® fGllowiag prooeftuM aa4 proportiom of 3?®a®tamts 

was m«4 in ©aeli ®xp®rias»t*, 'fo "50 e.»®, of a 0«0§1 B©rffial 

sqlatios ©f tb@ 4»6ifeeamofiiryl«ik&li ©©sp0im€ ms iya€@4 

0',001 BOl® of tb® ]p!i®ayi Mllfle or o^talwuitril®. -Color tests 

•mT@ aai® at imterrala of flT® or t®s aimates, m& the solmtl̂ s 

was &llmm&. to r@flu3[ Aurlag tlie eours© of tb© r#aeti©a# 

Constant aad rapli stirring «s masd, Tik® msnltB of tim 

©xperimsEt# with. 4»ailbejiz©ftirjl@oditm and -potas«lii® reaetimg 

wltb -@lil©rob@mg©!i@, aad o t̂slmiitril® ay® gitob 

in Tmtol® IT» Biaatosrs, wlt& tli® ©xeeptiom of iii4t«at# 

tisi® im almiites# Z@r© imAlmtm m a-lmmt iastantaiieoms 

r«aetiom« 
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wltli til© WQwk of latemaan aai ffolmaon iM) wMeii indioatst ibtet 

!»«»» aeid fluorides reaet Mmm- rapidly p!i®»3rlmagB®«i«a 

feroffltde tliaa do oo-wespoafiisg -aeii ©Ii3.©rl4@s,» Sa%#»im 

aBd Jotosoa attrlMt©4 tills apparsnt aBiaaly to a m>r© rsplA 

M4itie>m of %M arigaari r@ag®iit to tlie ©arl̂ a l̂ grottf i» 

tto« mi& flmorl4@»* fills lait ®f ©vldsmee, mor© rapid 

]?#a.otiOB. of ptosBfl fitiorido, m.j iEdisat# th.at tiaa Mil4# aetually 

is til® wactiv® at« in thm aetioB of orgSEomstallie ofimpoimds 

witli. &otd h&lides .̂ 

TMs woTK 4@aoB.strat@d tliat Mii titration methods sr® 

mt raiiafel# f©r st-aMar<lî 3ag sol«tioas ©f tlis T@r  ̂

yeaetlT# organ«@talll0 o«po«Bds, 
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B> ESLA'raTa: RlAOIlin'TISS OF SOIg 

go,|goimm 

litr̂ pucmos 

flie preparation of tli« first tripliaRyl»i@tiiyl&lkall 

©oapound amf be aesr@dit®4 to Haariot end Saint Pi@rre <(14) 

wli© haated trlptomylaetMm® witl. potassioa IK imr% »tmos-

ph®» t© 220®, anA obsessed the fomation of a rsd teo4y 

%h&f rigMtly 0upp©s#d to b# tri|>li#ayls0t^y3Lp©tasslm» flis 

nsjEt aaalog of tMs ©©rieSg tripleaylmttliyliodim, was pre

pared l>y Seiilaalc and Marsas (it) fey tlia reaction of trij^Mnyl-

«ililor<^thaii© witfe so4im aaalgas. A aiiailaf ^ttiod was u@©i 

toy TQB Qmmm to frepar® tli@ thwm reminlsg vm^mm of 

til© s®rl®§t tTlpliiraylm@tliyl«*litMtia, -rmfeidlm, aM 

TbMBm ©oapomda Tom. tk# oaly r®|»r@fiemtatiT® series of th® 

orgaaoalkalls reported l» t&@ ilt#imtmr# that ^cmprlm all 

fit® of the s®tals» Thm ©arblies at tMs s®ri@» jmm ps^par#4 

toy Moi®s©33 mi& otto,@y» {§8), bmt tlMy art mt typieal 

of ©rgan^alkmli ©©©pouadai aad #tliylml>iJii«a aad -cssiua, wM@h 

would ®0Bipl©t® tlis saries ©f tte ©tliyialkall eompouads, ar® 

toown only In torn, of a di#tliylzlne eoapl®a; or solution (§?)» 

Tli@ preparation of the triptooyla®tiiylalkaii ©ompoimds 

ka© to@@E mnflmA to a llsitet »a®b©r of reaotioas» flie 

Toa 0irogsa, Bear.«, M, 2S46 (1916) • 
Moissem-p Cociyt#" , 130« lilf fltOS) 
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pmm€nm mmt msmmtlly m® if fialu,®  ̂

silt eii»*«9rfc#» f'3t* it I ami tfe# @f %wipMî X* 

mi'%% tb® mVmll:*^mt l̂ ts m 

®tlj®r solstlm# £mu« «iis4. Ks*w«». fflQl pm^mM trlfteeyi* 

sstfiyigO'dima Iff til# 615'tl ©a of 

Is lltnti .s»»bI&* iMlm i# 

aetsi®. ob t!i®»' ««f©w,i« ip ©fg&sl̂  W&tm 

mM. smmm (ill fcsi® %tm a^g^soasttas 

%im mt%&n ef s&A%^ aa triffeamyl©lilsii« .̂tls&ii#"" is •tietiyl #%Mr 

%y «§lBg tti# «f in %f 

uSiEg #l%li»:r 

•teai«f&sm©Si», ©r » s m%ml #s»l« 

M@» tl«f ia t îiis 

i:s&o»torf a mimllm- t# trfcis om-0 %f 

asî  ls#teM ©f tlifi tritfl talii® CiS|| sfi€ 

if tM «tl« ®f s#» @a %flpfc#af3»«lite«# 

f|i« m$- *p>t®s«iwi-

s%iiil#i.̂  ssd %li»f sti« til# 

m-mtflmm '©f til© 0rgim«ij£ftIt-sai, orisa#»gs.#slisi 

mlf % f«w f'ieS# flay %n liftiii 

sstisals,, fest mm wmnmAfmS, &%. Tmm Ij- nase^ms 

«is5;rs#bi&.» ra«et wlifc to 

fom ftiifi •%&« iissml 

s»|. B^mrnm mM o-elis  ̂se** ̂  citml* 
s©| Kmmm mM MMj** Mm flfiSI # 
ill mr$m mm smmm  ̂ »r i§lf l̂i-ilS  ̂
citi sm pmmsf 
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®14©byd©© r^aot aom&lXy,. b\it tiaryl kstmes are eoawirtad to 

•til© eorr®spQB41iig matal ketyl and tli« triaryisstbyl is fosm#t« 

Qm sol®e«l# of tripli©iiylii«tl3.|'lsc341m mmatm witli only &m 

mol@eml@ of mstliyl beazoftt© yielding tbe oorî spondiiig totem®, 

or one liiolsoul© of ettiyl shloroforM^t© to gif® etl̂ yl 

trlpheiiyliiiatl-iyla0@tat@ f59). Oxidation yields 

peroxid# -fit), flisy reaet with scm® ojdies of aitrog©a tQ glv® 

wll da fined ©ompouiiis of q.w6tiOBafel« struettir# (M), mi, witli 

iaa»y altpMatlc lialldes (SS) to yield hj a #oupllmg wa^^tiom 

tli@ ti-yirosarbOB wMeh is formed hj the elimisation of t&fi alkali 

Milder 

The mmtlQ-m of tTlphmnylmthyl'^Xithlwi^ -rmMAlm, aii4 

tove Hat ^xtan&lmlj stMied. von Qrosue (57} 

mparts only byteolysis feeetioas, and tm otliera &r& p®0oyi®4 

in the litarata»,. In oontrmt to tripli®aj'2a»tii|'ls©(iit*a and 

•potassiim wkl&h ji@Ms BO mlor T®st with Msliler's teto-ne, 

trip&eBylattlii'l̂ litliim pro^ums u wmrj good t©st, imMeating 

th@ aMitioH ©f til© alkali ii©t®l eompoimi to tfe® <llaryl fe&ton© 

( $ m *  

B@0aiis@ tbe triplienylmetliylallcali eospottuds h&m hmn 

pr&p&.md with all of tli© allc&li m©tala» m& hMwm Men »poyte4 

as @tli0T aolubl©, some of tliese ooiap-OUiiA® w©re tiS©d is a stwfiy 

of timlT rtlatiTO D'esetion fel©eiti©6» fo sake tlie iiatHoi ©f 

pjwpamtioa of tfeese ooBpotmda mom an€ ©cmpafmbl® 

{6S} Se® p«g@ of tMs tliesis* 
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to tlm 'imthoA eapioyei with the 4-4ib@iizofttrjlalkall o^poumd®, 

tiiea© tritflaikalls w@r© p.r®paTOd by a »tals.tlo» rsaet4oii 

sisdlar to tliat used witft &ihmnmtuTem.m 

CC-AlaSfi -»• M 1- Hg-M 

fiiis »tlio4 of |»r0paratioa &f %tmm eompoimds.if nsimg 

aJLipMtle aaftsurials aitd the alkali aetals CwMoli torn,. 

alkjlalkall Q<mpGm.&&), ims aot !)#©» »po3?t@4 Im th.® 

and -Qlmn- mrf good- re salts# 

Til® stmAj iavolwd tim mmtims of tripbeaylaetlî l* 

lithtm and »sodltim idLtib feî ©tj©BS©ne, ©blorobeagsm©, moM 

©•tolMiitrll«* fhe mmtim mlmitj wm tli® 

tl®e 3retul«>a for ttm ©rganoalkali eoaî mmd "to roaet wltli 

a deflait® #»#asi¥# Bmmmt of 0m of tM reagents, fli® 

and of tlie mmtim. was 4@t#inalB84 'by thm tl@apf@araa©« 

of til® ©baraeteristie mlor of ths- erg'Saoalkali mmpowB^§.t^ 
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wms 

Til® g@B8ral .esfiofaft in tlisae ®:ipBT±smu%m 

wae tbe saae as tliat us@d Im %h& stmdy of tiie rsaetlon m*: 

lO0iti#s of til® 4*ditem2orttrylalkali mmpmmM  ̂ fb® 

biitylairetti"y, umA ia th&m «xpori»iitSn was prepared ftm. 

s«butfliiiE^#sliaa tercffslS# ot @liloyi4@ and aisrenrte eiileriie, 

biy the iraprovtfi a«tlio4 of Silm&n and Brow |64J» Ibtj littl® 

€iff©»ii0« is yi®lts 0oml€ 'b® netei i»lieii n-^hntjlmAgmmmlvm 

©M-orid© ws§ sufestitetQ-d for tke tororaide, but the MaotioB 

is teflait l̂j less @«ls«rsoii# to -mtk up wli®a tlis teroatA® 

is @iifl©y«d, 'fe©0®m« tlisre is ImBs © l̂»g of tlie aagsasim 

lialidet, MmellBut yields wer# obtalast., ^@n rtmrn of twi«# 

report®! &tzm w®m mmd®.. trlpfesBylnetjfe&B# ws t&@ 

e«p. mrietf ©btalMA from lastmaa lodak Co», and melted at 

9S^« Crystallimtion from pstrolem etiier 4ii, not rais® thm 

s»ltimg poiat ©r impsfof® tli® rsaetiom. 

grtipagfetioii of friialieayXnatkylgoiaim* A. 1 liter 3-Ha@k#& 

teallooK flask wm witli a mtlxm staE^wry-

s@al®d stinrer, asd facilities for worklmg In an ateosplisre of 

purified sitTOgem,* fli© aif la tM flask wag tlsf@lled by 

nitrogsn aad 550 o,e« of an|sytrom# etli«r was addet, togethar 

"witli 1? g# f0«0'7 »ol#J of ,.ti?ipa«»ylMtMa9g and S.,S g# Co»l 

(64) («.) GilmaB and Browa, £. mm Gtea* S^e. > ft. iSS fl9gf)« 
Cb| liila&B, 2o#llaef, Selly and Boats#r, tee, traT> sMm*, 

584 (193§). 
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atom) of soiitjffi omt into siaall pi«e®»* ?lli#a %h& 

iissoiwi,. t«42 g, (0*01 Si0l,9) of «as aMad 
and t!i@ rsaetien m® ellowfti to- fttir for ^ hmim* At tli® sn4 

tM® ti» tli« soltitioa w&s «o10TO4 r®d, and waa allows to 

settle f©r S l0mrs«- 1mm tMs tli@» wmj W ©Maimed a isltar 
s©liati©B of tripfedBfl̂ tliFlsailw.* O-arboantioa of am alit^^ot 

qmaatlty of tMs solution yt@14sA tflpheaylmeatl-c ®@ii, 

Frep&ratioa of *gri.^liaBylm#thiy3.BOtas8ii«« Th® |>i?©paratioja 
was ma4« in a siiailar naaaer %o tliat ieaeriteea, for tripli®nfl-
ii©t]^ylii©41m« • ©le &sm n^leealaf froportloas of »t@rials 
%mm tli® mmttm was &ll©we€ to stir for 45 li©«rs» 
fh# selmtloB was Imm intBmsmXj eolsrei.tten tliat of tli® 
sodlm snaleg, as.4 a, l&^g® aaomt of r»d ma 

f0i»i^ 0arto©aati0B of a portloa of slsmi* sol«ti0» yisMed 
only tra»s of tylphsns^lactti# a®i4| tet e&r^mtion ef « 
®tli®3? sttsp#ijsio» of tb© rsa s©lid, |lfl.€@i #o«.p€ratlT«ly Isr^ 
quastiti®® of tM #orr@sp©atiiig aeii. 

Pr#i>e.mtioa of frtgliea¥3ji#tkyI*litMtm« 'SM..& 

mm prepared by two laatMd#* 
1». . Froa »*Satyl*-Xithi.»« |i-»liityl-«llt!iiiiai was f»p%f«d 

toy til® mstlioS d®s$rife@!l hy ailaam amd (4*?) from, 
m ateqmsta sB©«at of a-feutyl aM lithtw l» aa 
mthBT solmtioa. ilMa th« r®&eti<i» was tli@ #xo#«s 
of litiilm wms mmmmi., ant tb® solmtioa mm dilmttd to tJi® 
deaii'at rolmm» A 10^ «xe«s# of tTl-phrnnjlmthMtm m&M aillis4 
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and thm solutioa was allowed to reflux of®*' a watsff bath f«r 

SO ,l»iar## Aft^r was &llo\f©t to ssttl© for 

six howem  ̂ m4. oarftoriatioa of a portion of tlie .r#d 

sol'tttloa yieldat tirlphBnyiaeetl© aei4.. 

2m From Bi-^B'ffeiatYljaeyeagy mat Lit Mm* Tids iraii was 

sads in aoeordsaic© wltli the 4ir©-®tl©EB glwa for tli® fs^parstios 

of tripli©syl»-tlifl«04im* Th& mmtlom. wm allowed to • pTme%& 

for a period of fi¥® dsjs iiiSt#M ©f tlit  ̂liouw that was 

for the fr#paratlon of trlpMsnyliietlijlaodlm. 

Oarbonati® of m portion of ta.« elsar* »€ M^Xutlon mlth »oli4 

cafboa. €loilda ylsltet triplieaylaeetic acii* 

StmAmrdî tigii of the friBteaylB^tajlsoiiTO mA 

3altiti0ag« Til® elear etlisi' solmtions nsr© staadaritwi. hf 

aoid titration metlioi C4f»56), ami. olieelred hj ©arbos&tioB aad 

siibseq.tt©iit Isolation ©f th® trlplaaylaoatlo aeld# Twenty flT® 

e,0« of tlae s©listloiis wer® um-  ̂ for tli© staniardimtioM fey 

titmtlQ-a, ani liO ©•s. wsto mset for tbe 0fti?fco»atioii «f®rimests., 

CarbQB&tioB, witli solid cartosa dioxide, of tfe« ©olatioms 

standaMiî a toy tM® tltratioa yisMM to  ̂of tto# 

tbe©r0tleal emm&t of tripfe.©»ylae©tie aeii, for t&@ orgsffloaoiitm 

ooapsiisd, aM of tk# thsory for tti© oiegfiaollthdim ©oratotiat* 

SolmtioBs of tteas orgaii,csa®tallis eompomis imm diletat t© & 

eonesatratlom of 0,04 normal tor Ie tli® sttidj of tlisir 

relative r®a-etioii fripiienyliiettiylpotagsl-m yisM@4 

a soltttioa of mieli low o©ac#iitratlos t!iat it eotiM not hm ussA 

is til® a® @xpsri.»Bts» 
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Smmtlon Qf Tglgho.B3-laQtIiyXso4im.eiid witfe. 

FMmX MlMm mM Tim m&sti&m w$m ©arri@4 

Ottt la a ©«©• -3*ii©«fee€ ¥all0oa flask, squippmi. witk & 

TBflm. 0OMdBmsBTf m9Tmry*m&X&4. md fa®! 11 ties tor 

worklag Ie. b» atmsptmr® of pttTlfi©d sitrogm# To 100 e.«o» 

of a 0-»04 aome.1 etter soltitlo» csf the ©.rijamoalkali QompornxdM 

wm aMei O.O08 siole of the Mild® or nitril®* flis Maetloas 

WBTe ell<3w«€ to proeeefi at thm reflu l̂ag t©ittp#rattiTO,. and 

w©r@ teraiimtsi when tli® ©iiaraeteristlc ret ooloi* of %tm 

m^&nmXkMlS, e©^ot«it tl8app@&r@t« Thm mtimr solutiws of 
th® orgaao- alkali 0©spottji4s wem tTmrntmrmA aeaas of 

plfett#s, m 4ss©flb#d for tim 4"-'iil»asofurj'lalk&ll eospouMs* 

fim plieayl iialltes or mltrf.!© wr® e©iit®ai©»tly »aatt3r©4 by 

usiag Qim or 0*0^ mllhrmtmA 

fli® -mmlts of tim @xp@.rt«tats &m simn la Talsl® ¥, 

Tlis imatiers Indioat© %tm reaetlom tim« Im houTB ©f tli© rm 

ani tli« 0li@eK, A plus slga after tfe® Esaife®? InAimtmn timt 

tli© mmtlm was aot ooaplet# in th» giv@a leagth of tl»* 
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BlACTIOIfS Of COICPOtlSBS WIT& 

nmML EiiLlDSS Am ^-fOLtJUIflll̂  

TTlphMn^hmth^l* ' THphmtiylmthfl'* 

Cl3lo3rQb@ns«ae M, if.. If 49#, 40t<, 

Broao^ii»a© 10, S, IE -ftO-*-, iO*. 
o«Tol«MAt2'll» 0»04  ̂ 0,«04 0.0g, O^OS* 

SoXor f@st8 %yit  ̂ fyipli#iiyl»tli.yl*lithltaB. aaii 

TM mloT t#8ts war® aai# im tli» ustisl iaam@y wltk ttias©' two 

e<3ap<iti2i4s« Tflpbsmylssttiyl-lltlilm r®aet©a ia tbm a©xml 

asd yielded a atroiig positif© eolor* fM eodlm analog, howQ-weT, 

isoiil:<i yimXi. m eolor remetion aftej? stasiiing tb© soliitloa 

of Mldliler^s &©t©ii«. for flfteea laimates, with sm'bset^K'fe 

an4 aeltlfieatiom with .m loiiii«<«ae»tic m'li. 

mlutian. 
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lESOtJSSIOH Of sismts 

fli® yestilts of til# a2;perl»mt@ lail©at® that tfipliSByi* 

was mm mmtlm %mmd pUms'l Mll4@s ttos® 

tii® t3fifb.«Mylffiatliylsoditj«* Tim results witb o-tolmltril# 

wBm Jmst rsT@rsei.» 

E#a<5tioiis ®f trlptoajliwtkfl-lltlilw rmi&ns î agisat# 

hat® Bot Mett stu4i#t, so tfeat It Im Aiffinmlt t© e«^r© it 

wit  ̂ tte ®otlm aaelog., Wmmwrnr, •m 4® know that tjlphenyl-' 

metliyleofilm #xlilMts msBy a«o®all@s i §5) m§. its 

Blm mmtlm, •sltli pMiiyi Malices saj M om mom of 

Om b®ti»@s ttmm two ©mpsimts is s¥i<i@s@#€ i» 

tlm TOatticm, wltk Mi©WL#p*s tetom® C§S|» iraus as4 Sawemmra 

(60) M'vm %lm mmtlm ©f witto 

pfaasyl liaii&eg in liqmii soX-ati©a ,̂ and th&j hm% t&mA 

tMs to Ijs an ©xeeHeiit t© p»pa3» tetrsftedBylMtliaa^  ̂

Tim rnuvB® -of the T&mtl^n Im m%imt mlntim.,. hm^weXp say 

hm diff8r«at, and w« n© ®*i4#iies eomeaifBlag tli® sMtnm 

Qt th© reaetioa* 

fk® rssetion# of tte tiripli«iiylwitlyl&ll£sli eompoimAs 

wmvm mt stm4l©€ furtli®!', tlie lasolttMlity Qf 

triflMafl»tk:rlpotassii» in p»@lud#4 its inoorporatiea 

la tii® ##ri©s, aad l»©a«s@ t&@ am<»mli®s ia tke ©h-esdeai 

of tHe trlpkeai'liMt&ji.al.icali ©fiepatrnds iiiglit ®aM.ly 
l®ai to exfoi? if genayalizatlQiis %mm aads fr^ %hmB® 

(§§) S#© pag® tMs tli@sis» 
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miMUTE .ESAaiatlflBS m SOiS 

AmnMKm: swoiros 

iroosggfiQg 

fli® prQpapiiti-oii. of ttm tlm% .alkflslkali ©oapomM »y lb«. 

attrlMtet to (ftg| wli© tr&ateft ttetiiylmiE© isitb soilm 

aul obtalae î «tbylsoiim# TMs aettot of preparation of 

slkylalfcall ^mpomAB M© asttsiM m tMt a g#B©ral seliliod î 

alaoat ©xslmslwlif «floyM fm thmir pfOfaratloB, IstoIt®© 

r@a©tioii of a l@sssr r®afetiv» orgaacMtalJlio ccmpomA with th® 

mlkall w$%Ql* reaetî B <if mXkjlsmmm^&lB witSi ell̂ aii' 

«tala Is geseralXy C8,14|,̂  bat alkfllsai 

f50), •©»«Sai'» {3CSl, and ^trnffamslms. |68| ec»f0«»t» hm.wm -ais©-

^#ii, ©oapomnds, Mth th® #xe@ptlom ©f 

otiiyl*iitliim, are mm imrm f»par©4 toy thm setlon of 

litMtim OS. tli€» -alkfl baltd# (47)» Alfcylsodlffia eompomis &r@ 

piHOtoaljlf f©CTiS a® Inteimeiifet® products la tb® Wwfez  ̂ aM 

latM j?©a0tl©fis,, w!i©s soil as remote with liali4®s {6t|# 

mat mmsim. h&m fe#®B ^nXy, by .tit® 

mmtim ©f -tl® Mtal wî li ©Jat -mm -mwrnT 

isolataA in pmm fotm  ̂ fl# g®B®raI s-aaetloas for pa*»paMtloa 

gtTOB. abow, hmm-mTt m» in ail ps^obafelllti', applieabl© to 

|«§| fa) WaBklya,-Am-., Xii fl8S8)| {fe) iMt*.. 10S» 6® 
f 3.a§®I i c eI iM.1*, iii» 'iM c list} • 

(07) wktot, smnzrrikrrni mm. 
CsS) Ss© _fraii2 Bmg®, '*Slyg»o*#ta|.lT®ii'b4iitimg®B**, ¥01, I, 

Wiss#aaeliaft2.ieii® f#rlagsg©s@lXs0toft, Stwttgart, 
ISSt, f.» tft» 

(69) 5i.l»a Wirigfet» £. Cli#s> Sgs.*., .if, a8©5 mm)* 
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%hmm sost aetlw ofgaaoalkaii ftoe gsner&l pkysleal 

pro^^rtlea of tli®s© alkyl&lks.li eoapQuads are reaordei. toj 

selilssjfc mad Holts {8), esa-i, with tlie «»eptioii of stiiyi-littiim 

wM,ek is 6 #©lii melting at tsd a«propyl«*litlilm wMeb 1p 

r@p©yted a® a tistillabl® llqul̂ j  ̂ thmj themolabll® fi4), 

iaftisibl# solids,, that mvm -mvy mmtiwm ©feesioalls'* fli@j mr® 

lEsoleM® Im all e@ii®0ii orgaî c solvents, tomt disaolire in soat 

o.f til© H^uli. orgaii®»talU.§ e-ospamds ©f tii® 6#ecsBi. amA tMf€ 

gr©mp iB tJiB pdilodlc tftfeloi tialkyislB®, mk& 

tTlulkjMX-mlmm mm exceptionally gocs^d sol-wats (30|, 

fli@ ©Mmls&l properties of t&es# alkyl&llrali 

re#®al>le tlios@ of %h& arl̂ a-M rsagant, alt&omgli, M@ams@ Qf 

ttmir eaMs#®4 rmastlvitj, tli»y sJiow a gr#at©y variatj, as 

mil a.s eertaim milatloiis ©f tli© sas® kiai® reaotloss» 

Tb® agpawat hml̂ mn i«aj©tl#Bs of tl» al̂ yl* 

slS:&ll ®<3fî aa4s aat t&® l©»sf i?«aetiva mj h® omXj 

om 0t tetst e»rtsia r#a©tioiiS» iismis8©a l&t^f, toaw 

MB-vmr bmu o"bs®rre4 witli orga»o®ap»siiiffi m.& l@@s©r y&aotiT@ 

typ®9» Orgaaoe-al«l«m caepQmmSs &m mmtim thjm ofgaiws* 

mgB©#im e«.pottiiAs, sliow reaetioms siallsi' to tk&m ot 

the 0irgMi0®.ltemlia t hGw@mr,, tMj k&m not hmn @st#BSl¥'®ly 

etu.'dle€* 

fli® alkflalkali mmp&wsMs mmt with, ©selimfel® &M®-

kydes a»d tetom©s to fo» tli# aetal ®mo-lmt@,, fent i««t slidlmr • 

to tim organoaagasslwa ecMpomds with moa-molimM® earbQftfl 
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grompii t^0,101J th«y ©tliers with th» resulting fomatioa 

of alkoxltes aM liydro«arl30BS f71l| reaetions with, organio 

lialites &.m mpi4, prodiieimg oottpllng amd Alsproportionatlon 

pro4tiets {10]  ̂ «»d th&f reaot ?d.tli hy^TomrbonB, aM bete»-

eyeleSj yi@ldiag additioa  ̂ p©i;^»rlzatloii, ot aetalatioii 

prodmots, depending tipom tt© liydroeai-lsoii and tlie organomllcali 

ecMpomi mplojad C ?)S|» 

'Th& reastloKs of tlie orgmnoalkall smpotmis ?dth 

eartsfsfiB hmm bees ©xtessively tmvastigst©4 Cs,14i, end mm cflf 

partistalai* Interact bseanse tlrny -mw^. aaploysA ia tM.s atutAy 

of relatt-r® reastlon Tsloeities -mf tlia alfeylallcall eomp.®mds.# 

ftie QOttrse of tb# reaoti&a of liiydTOearboiis with orgamo"* 

alkali oompomada siepends xxmn tli© natur# of tbe tijdroeartJCfa, 

aM the oTpjmoB.lkMll eQupauai# Seliorigiii tlQ) first obserirad 

that alkylsodlm oospoiiBds mmtmd witii liomol©gs &t 

hmnzmm, thlopJidii© • fli© Maotion follen»td tlie general 

SQhmm-rn 

mu + i»H > nnu i- m in 

As sn sxsspl© of tills, ^n2€iBo |1*H) 3?®&«ts *dth atlifl©o4i-im 

(ISfs) t© yleM plianylaoSiw aat ©tliaae 

j^aetloas .Imv© wi4© spî lloation ia thm |>»p&ratiom of 

orgajioalkall oompouats (14) Ooaant aai Wh@la»d 15) Imw 

ito®o»strat«€ tlial organoalkali iSoap<5«n4s d@rf,f®4 from a 

{?0) s^nittfeaek, mT^, it, 1910 tms)* 
ifl) Soi«ilglii, Wt. . • 4S. t»Si (1910K 
cfi| aqsa.©!- 6ttd .li, s8s {ifg©|, 
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hydroearbont eoBt&iniag a ImBmr acliio &ytoo.g@aj irtlX r®a0t 

wlt^ a hytTOoarboB ooatelBiag & mom aeidle liyirog®B t© toxm. 

a new ofgamoalkali eompottii4, sat llte©mt« t&,@ liy^rodarbon 

oontalalag tli® l#»sar seisils k^droges* fMa tjp@ of iWftotioB 

M s  I 3 # ® a  i i « © t  « m © t a l a t l o 3 i «  f l i )  a m t  # x @ h a i i ^ *  { X X )  m  

fm t«m is g^nsral, a»4 iBolm.4«s any 

SBfestasee %h&% «ill reaet with & byteocarbom to yi®lt m 

organcsstmllie mmpomA-* *®talatlsg -ageata, otMr tli,am 

orgaaosistsllic ocMaiJomds  ̂ a» eowomi tet a smparisoB of tM 

dQg'iree of iwaotlvlty, as @irl<l#se«d hj tb# rat® aad typ@ of 

pQ&otloaj  ̂ of tli® Tarlotis mstalatlag agssts, will mhme thrnt 

QTsejaornXkBli eospoujads are tim aost f^aotiTS t^©s* 

Tlie alkali setmls m&Qt 4ireetl|' wltli .liy4i«oayboas mm-

tainiag "Mgfely asldi.<s** hyt»g#as t© fom thte ©i-geaoattalll® 

0«po«ji€ aat Wltix tii# ®»«ptlon of litMm* 

pli0B.yl&eotyl@s® will raaet wltli alkali î tals rom. 

t0ai>©ratwa wltli thm- formtl©» of tl® |ilioayla0®t«a:ylalkall 

ecsapomds  ̂ flwoTOn©, and IMeiiQ r#m0t 

siiiiliJ?ly at 0l#mt@d |7S|* By suibstltijtlng 

organealfemll eoapouMs fsr tli« allcali ii©tal, it Is pos«ifel@ to 

Qmntj ©at tlimse -reaotioas room tempeTOttt:?©, «id io adiltioa, 

many i-iydrocarbonss m&y b© aetalat®d that ere, otliarwie®, 

maff©0t«a Isy tlie alkali »tal# solwtions of 

tlie alfeali metals mm emm ©itslatiBg agsnts tiaaa 

|fg) S«® pmg® 1-0 of tM®. 
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mispeiislQas -af tlx® In orgaaie ®oliremts,̂  m evld®fts®4 fey 

tli# astalations of ii- aM tri'phenjlM^t.'kem ̂  &r#- imaffeotdfi 

in orgaaie mlrents* Llqtiit ©smosla solmtloas of tim allcsli 

metal .iailtos &m BtTon^mr mstslatlBg agsnts tlian tlie alkali 

metals, and reset mor© mpidlj iiitli tMes® fctydr&earbOES (?4)«  ̂

Msiif Grganoalk&li eoapQimti are «Mi«iB-olyz®d hj liquid amoata  ̂

aat'Caly tiiosa t.tet eoBtain tlie dlpMnylaetlifl and mom blglily 

pMrnylafesd groups Jolnei to thm alkali setal, &m stet5l® im. 

llqait iMonia Cf4).» 

So€l«*.potaB»lm oXlm r®sot# mm risfsm'oMlj than #it]ber 

•of Its 0©astit«®sts.,, It reacts rapidly with. 4ib@iiaofuraB'to 

fom i*4ifeejiz©furylpota3SlQBi SBA ©tJier frodmete ilB) ̂  tsmt 

$itli©y of til® »#tals is -wlttomt rapid aetion* Htlilma, tmtm&M 

of »talatloiig ©Is&w® tlt@ stEer linkag® of di'fc>®aaofi»ran, idtli 

tbe fomatlom of l̂iy€r0::syMpl»syl C7§|# 

So rsport of s#tal&ti©» re.aotions hf us® of alfesli m#tal 

malgajas bas hmn fomad im lit®ratm»# By drawing an mmlogy 

l»t*©«a tM- elaaTag® fdftdtioii® of ©tlian®®, tliat mm «xt»aiilTOl3r 

sttt-dlei 'by C©a«t aa€ aar^y CSS|, ami.Mairr®! iiafi eo-woytera C2S)|, 

amalgMS may "b® pr«dlete4 td he l©s@ mmti'm tlmn %hm alloys 

of til® alkali aetal#,: 

Metalatlon by soeans of salts of tli« alkali metals i® 

ttHlcBow, Msfeiiry salts ar© #i:t«iisi¥®ly ueei to pir^par® tM 

f?4) mmtrnr 6m4 Mltol»il, £* M, SEB« iSI.*# M# CX9 |̂* 
C?§| Sttidias la tMs labsMtory^y W* oI !• B»€l#y» 



www.manaraa.com

• i4 

erylssrottry ©©mpomtds^- Im aamy Instaaoss r#a©t mtteh »:r® 

2^m4liy t-baa thm orgaEoaX&all e«®ouiQt la 

fflttmlatloB {fS)« 

J. styles tMt# im gmmrmX  ̂ latle&tas tli® TBlB.%im 

Ammmlng, et aetalating a-gsnts la t1i@ aikall 

mt&X la fl* M, aM, M* iniisst# 

alkali a@tals.» 

mai m 

DSCHMBm OISIH OF MAOTIMTI Qf MEfAL.mK ASIITS 

IS. TEE MMAM MTAL mom  ̂

m 
mB» i in llmu list I 

m { la lltult M, } 
M I at ®lsvftt»4 t»Bp8ratui'#s| 

M»M* I In ©r^il© sQlwate ) 
M { la organic solwats ) 

m 

It should be aetecf t-bat aear ergaaert^all eompoands ax® 

8M©m»l,yz@d in llttilt smiaoiii&jt imd tli©y©foi« eau aot 'btf pro*-

parai 1B tMs Mdlt® Cf4)* 

I.II eftdltl#ii to tM ©itmlstios r»a©tl©tts of feydTOsar&oM 

organTOlkail eompmajds, Sl#gi»r and Ba&r |?2) ob»@rv#d 

that amthrae#B«- will react with pMBjl-lso^propflpotasslm 

to yi#l<l sa addition produet {lt)m 

1 * C4S,C®»)«0— 

I f 6 )  a i l m a i i  « a 4  S l r l ^ y ,  £, Qmm Oli#a»« (ISS®)# 
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1 K 

» 0.H* C.H. (IV) 

- • A  

ant with plieit®BtlS3*eiie and l»mt«41@a9© to yield a 41a»ri»d asd 

polfii@ri%@d produ-ot, r«ap#0tiT@Xs- (¥), {IX) m 

E • C^H»(CH»)sC 

e»H* C,H* 0*1,4 0.14 QS* 

OH — Gil K!""CfH — C3I — 0S GIJ^K 

P» B-OH« S-OHa  ̂CH, 
BK CH —"••••> GMK » . i ,  I  GH a i i  * # • - « • « • *  #  ( VX}  

CH CH GH OH 
OE, CH, '"OH.. ea.« 

fbtse r®act! 0ms illmstrat® th.® Ta3?lsty of eoiurses that 

wAy follow fro® th© aetioa of an oreattQ»®t«lli© eompound with 

a li:r î'oearboa» Many tin©©, tlie oouirse of tli© reaetion can sot 

l5« p»di0t#4* M«talatlon maj oe®mi' wIiqh only simpl® aroaatie 

are iavolwA, BUQh as and Its li«0logs» aad 

li®t@i:^<iyel@0 suoli as tMophans {10}, furaa i f f )  dî enzofuram 

{12,13), ani otliers (14),' tet eoiid«as#d l>Qm@a@ omolai my mmt 

• .̂tii altbar polp»xlsatloB, aMition., qt metalatlon# 

Ri#Banthr«s«» will polymerize, antlimeen® will allow adiitlon 

ift) and aaphtMl@B@ will matalat© {78|. 

Giiiaaii and Bramer,. £» m* Olmm* Bm» * •§£» lias (liM). 
i7B) W©£k. la pTomrmms la tms laboratory toy Mr* 1. !,• B®bb, 

GgH* I C.,H4 • m 
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PoijaerimtiojQ î aetioss of tto liy^TOearboms ar© not 

«pniqtii©# tlia reaetloBs of thm IxytroearlioB® with. 

orgasoalkiCLi #o®potmis -mm kmmn^ Hariplss C?9} ant Iat@y 

SsMsiifc aad eo-ttorfc^rs ft?I dsmenstr-at^d that msaturated 

liydroe&2'1a©as sueh. as bmtadisaes, ptonylbutaliernes, styrsB® 

m.§. Qttmrs we-m ptalpaeriz®  ̂ by tb# aotioia of th® alkali 

Tim aMitlam raaetiens of ths ©rg&ao&lkali compounds 
Sap@Ed upoa tH© natmiis of tha bytroearbon., sad tk® metalll© 

eompousA  ̂ A44itiom hmn heB^. oh&mrwmO. onlj to tmsatui'ated 

earboa at«s. di»otlf lliiks4 or coiiJta^at@4 wltli a 

ring or otlier 'vmmtumt&§, syst@a* Tlie prasem©® of tlir®# or 

mom aroiiatie rings in an ethyleas aay ttiider tlie reaction, or 

substitiitioB {setalatioal aeyt&fe# place fdtli soa© typ@s« 

F.lienil-|Lso*propylpotassluiB ^^E îOE^) will aii to 1,1«» 

ilpli©mjl®tlifleii© /Tc^H^IsC •« feat" it will not r@aot witli 

trip.l3®3iyl@tliyleB.e * GH{GtSf47t Jaowairer, 41pti«Eyl-
si®tliyle%kyl«E® irc»H».) »S » CCH»C<J»Sgi7f will a®talat® la tb® , 
setliyl .growp t&4©r similar eoMltlonŝ , ZAegler m.4. 

f6), haw ota@'rv®a. that addition oce^rs- mora rapidly with 

orgMopotassim tliam witli orgaaolitMiim eQiapomds, b ît so 

0Qmpar&tiv® rsaetioa with orgaaosotiim #c®pomSs tos l»e@u 

reported  ̂

fo. c®mpmr@ t&@ reaetivities of tte ethjlalkall eospouMs,, 

til® rate of sittalatioS of dibensofuraa idtfe. ©tliyl-litMua, 

-soiim, sad *potassim was @tmdi#4, Mhrnzoturm. mttalat©® 

r©aaily,i?itli measurable ^elo-elty, to foj» th© 

(f9) Harrias  ̂ Ami*.. S8S, ti3 ClSll). 
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4-dlb«asofnryl and 4,̂  S-^diben-zoftirylaRedialkall eompomnd wMldli 

upon Q&ThQimtion, gim good yleifts of th# eo3^»©p©adiag aelds 

(ISjiSU I» tii»« rsaotione-, mmp&mhl@ eostitlomi mm 

aapleyad with, mmh of tlie #feljylalkall eompomd®, end tk® 

results wmm gratifjlmg* 
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BiRsigEBKgM. mm 

tm tli@ following experiasats, a%mX solar q,ua»tltle® of 

th® ®tli|'lalS:ali eompoumis vmm ellowei to mm% with a standard 

mxmBMlm eiaoimt of 4ibe»Z0fmraa in a petrolaiaa ©tMr solutloB,# 

fli# mmtiGm w©ra t»«raimt®d aft@.r & tofiRlt# lat@rra3. of tia®  ̂

ttsualli' tw© and ©m#*half liotH'S, Ijy oarfeoa&timg tM reaetion 

fflixtttr® with, solifi oarboa dioxide, fife® ©xteat ©f %li# »aotioa 

•was 4et@i»iii»€ by isolating thQ resmltiag prMiiets  ̂ î ob, 

w@r© 4-dibaESofu«ttte®3ebO:X|'lie a®id mA. A^^'-iXh&nmtumnil" 

sarteoxylic &@i4« Ml ©f tlie ettjlalkslt Qompoaads w&m prs* 

pared fyom dletiiyl»r®«jpy ssd the alkali metal la petrol̂ m 

ether C^-P. 7f-115®J. 

Staniart ^mastitiae of tli® ©ttiylalkali ©ospoimda ar® 

tiffiettlt tQ ototaim if tli@ frooedmrs involfos tha pxeliai2iaî  

isolation of th© e^apoimA. MmmreTf if tli© eoapowids ar© 

prsparsi. hj usiag a staadard qmaatitj of dietliylmsromry, ioid 

a. definite ©«sess of the al&ali ®«tal, tb© stantaM may be 

bassd mpom tlie tpaatitj of sa-reurial © l̂lfl@ya4# fMs lattsr 

iavolv©s tm ®j»s«sptioa@. Fiirstj  ̂ tfea »aeti€ffi 

%#tw®3S mBTmrlalB aM alteli iietals ®itii9r goss to ®ompl@tion» 

oy, if equilibriuffi is @stablisli©4, it i.m t!i® eaais for 

alkali aetal eaployad* Seaoiid, any desospoBitioii of tfe© 

QTQm.mmt&ltlQ aompomnds is ass@ntisllj th® &&m for ®&«li ©m®,. 

Iii©gl#r 1401 tos 4#m9ttstrat®'d tliat th© î a^tiom of aeratirlals 

with alkali satals is i«¥srsitel@, but fey using an mxQ&smim 
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amoiijit of tti# metal, tlia rsasti&s @ss®iitially Qom to 

eoaplQtloa. Ifltfe tbl® in alM, & large aai dsfiBlt® QxmBBlrm 

of tli@ alkali mt&l was is ©asH r©aetion» 

C&rotliars and Oofte&a (S4| kmrm Mhxmn %lmt ©thylsodim, 

sbS aetIiylso41taa &M •potassim a.r« t^ermlly laMl®, and that 

Btm® daeoafositloa take# pl&m at r©©® t©m|>@ratmre» Ofeserratioas 

njafiei- ©oBfiitloBS of tties# axpsrisMnta iniiomt® ttiat tesomposltion 

of atlijlsotiiia amfi -potassim lavltea®#*! gas ©solution) 

te.&e placa to s©ae sxtest durlag pjeepamtloa of tfe.® oompotiMs  ̂

hvkt tli&t tliey ar© stelJl© after tMs initial dsooaposition* 

minlffiiz® tMs sff^ot, %hm ©tliylal&ali ocmpomto 'wre prepared 

without tl® applieatloa of lii@at,, and aay :pis@ In 

of til® rs&stion aixtur© was ol»ek©4 hj rapit eooliag with a 

wat#r Mtli* 

Is tli«s# @i;p#riMnts, tM f«iglit of ii#t!iylMroury was 

used as the basis for calenlating ttm q^matitie® af tb® 

etiiylalfesli eoapatiMs present* T& eteek tlies® t&Iu&b, ethyl-

litliltim, aM -potassiua, praparsd fi-om a dsfiait© 

quantity of 4i#tliyliier0ii.ry and alkali laetals  ̂ -mm allowed t© 

T&m% with dlb®a20fu2*aa until tlis ysaetioas tod rea®h«4 

flomplstion Cli 4sys) *. CartsQuatioB mS. aeiiifieatlom of tli» 

dib®a%ofuryliilkall sompoTOds pr©par®4 is tMs period of tlm«» 

yiaMe.€ almost idemtioal qmntitl#® of stslid aeî die mat^yial# 

as ®^4®BC@d fey similar titratioa valties witk 0,1 mm&l 

sodi«a bytroxid©. 

Curiag the murm® of tlies® waotloas of tto© ©tiiylalkali 
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mmpomi&B with, aitoen'̂ ofuiraa.,. it was obsei'ved that etlijl-lltMum 

aon.«aatalate4 dibaasofuraai etliylaotium proto'0©4 

«all aaouats of dlmetalatefi protest mlired with, til© sono*-

ci»t&Xat«4 eospottndi aufi atbylpotassitis pTOdtioad mlmtirmlj larg« 

quantities ©f thB dimstalatsS pr&4ii0t aixad witls t  ̂aono* 

meta.lat»t eompomt* To eaeurateiy istemine tba amoimt of 

aetalatioB ttmt Mad tafcam plaee, sia©® a rAxtur© of 4»€lb@iizo-

f«r&m©arfeo îi0 aeld a»t 4,6»fiil3@nzofmrajadi0art3ox: l̂io aeid 

was tb« SQ'114 dlfeaas^fa^an aeid Mlstuw® %mm tlioxo-ogWly 

waslieijs aM fl«- aaoiimts ©f m@t&iatioB, ©fidassefi as 

aibsHzofuras acits, emparsd as titration mime® of 0«1 

norsml soiim hj-droxld®. 

fh® ilsthylmsroTiry used ia ttiasa ©xperiiaemts wm ^r@par®t 

hj %1m a®tli©€ ©f Gilntn Brown {M)m petroleum ©tlier 

was irisd wttli solitia wir©  ̂ snd tiie otlier rsagaats wera ptirifie€ 

hf methois preidotisly d@s«i»iljed (QQ)* 

gremr&tion of St-liyl*litliiim.Y mS. «»^ot&a8iiiB.» 

Tli0 reactions w®m oat in a S50 ©•«,». 3«ii®0lc@4 ballooa 

flask, ef»lpp®S witli a reflna: e©Meiis@r» »r®us^-.®®al04 

stirrer», and fa îlitl#® f©r working im m. a.tso®phsre of' 

parifl®4 slt3fog©n« fo a ablution of S#59 g, (0#01 sol#|- of 

M^mthylwiQî QnTf i.n BS cs,o» of p«trol©m »tb«y Cte,.p* 68->77®) 

was addet 0,.©4 mtm. of tlie slkali ®ut into teiO-l -pieo®®# 

If tli@ ir®&stioa irdmtur© feeoams \mtEi after tlie addition of tiia 

alicmli ®©tal» it was cooled with m. mt«r teat^* Th® mXxtnm 

Ses page 32 of tMs titesis. 
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%ms stir 4 t«f» I, 1/t 
#@ti.lm .̂ mx" B «itli pet&s»l«» tli# #fti sf 

tt»„ %li0 ma^tlom M.^mm -mm um€ to a^asiii's 

rslm^lw mlmltl-m #f #tlifis3.t#.lt ^mipsmAm tM 

tis-s is tli# pmp&mti^en «f tis# 

i» tl» sffs^xinftt# - tt» of e©mfl#ttsa mt t*m mimtimig, -m 

miA0mm€ hy m mmmtlon ©f gmB fMwmlmtlm isriag tM® pr^psmtlos 

of m4 M& ms mi-m %© 

tM@ s»tts.t.@i* »t« Qt &t gm -fvtm tbe p»-famtl#s 

of mUiyl»litM»0 Fmr wmm m 

muftimlmmt mm^% mf tins tlis ips&#tio« t& ns&eli sistfietlusi* 

Qf tli» E%lyX&3J;feXl. 0<» îsBAs<t 

T$ a fstrolewit ®ttor sm#p»iisi0» sf tli® stiiylmlteil 

f»p®r#d Is tits- »3aii@r ddseribet at.®*#, m&s mM@4 4»I0 g« 

|0»t£5 »3Ml Qf MMmmto-mm &mm%m€ l» SS ©..e# ©f f©tyoi9« 

fttbs-f# t,® pra®®®# fm IS deys mt 

Torn. 0o»st«at At t&« ©ai of tills 

tli« WB« Hfea SQ t©  ̂g.» of solii ©&i?feos 

€l©xlto» tiiiitu tlils wAxtmm bai wmtmi. te mom it 

wg» *l:tli sti#tl«g «Bi tli« S0l4t was slowly 

Mi»4 t0 fS e#©*. Q.f ®olii &ai sttbsacjtisp.tiy li#ats€ to 

tooiUmg*. Tl'ia list soitttisfi w&s fllt^rsia, mmA Wm mMiMii® wm 

SO «•«* of Ii9t- %nA. tlilB 

fllteraS ©xrtmest «as a€6#€ to tiiS spigirml eoliitlsii#; fli® 

fllfcmt«s w r̂s %li©H ©«!©€ to r«a t®itp«iratmy@,- mA 
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fm t l/i hmw&g asa tlwis i% m&£- liy f#mrlmg m%& 

mils. Tl» ft«i€S wmm 

^%k 1* »i.t« fitii rs.sta3,ti8 mt %h%m-

ssf#ri»st8 will li@ trnxM in frnlt:!# ffeg 

m%mlM miim mm glta-B. lii lif #tfesiAiri 

sMim li|ii»-ict4## ?ii#. mlms iitMB&m eim&k wm^*-

nil 

i3tmAfiQ2f OF jass2?a6raAS A5i?;s •e?im 

5"iii34sis somm mm&Mm 

sug-t^^MtMm o«©t •— 
4,$g. 4*f, 4«S  ̂

M#!.# li«S* iS»# 

,Bttrl.efi m%Tm of s*f#Tliisiits i% ms mt#:!, tfeai 

m%6lt%im. •vim qhXI* 

Md'tiilsAiafi. witli gmwjj iargsfli- î̂  

witli a#is 

irsirfeeaifll# mM.^ sr*6. Mltfe fi«Ma4. 

'tiiafitlfet* -ftf ti%m mM  ̂ mm -mmXt 

tfm Wb t& da-tamsiss ti» 

c|»Riit44s ®,f isnja©.-. a'M •4l'fea-s-l€ «ii 

mrlss il» 

of tf&j-isMlm •» fef 

4«#©rl;^4 #1# i-s fli» #f 

ismmM&tmlf &Stm tti® sf tlis alkali 
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pm&mtm r8vsal#t large <maRtitlas of faroplomle acid, ao 

tra0© ©f b#ii2oie a îd soald to© fotmt# 
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Bisopssios Of msmjm 

Tm rastilts of tliesa ®xperlssats, wltti ©tliyl-litlilm, 

•SQdlm, eii4 -potassiiaa mi, ^ttbsasofuran,. ladleat® tii&t 

©tliylpotassiTO r®a8ts aor® rapidly ttiaa ©thylsodlm  ̂ wMel. 

aore rapidly tbaa ©tlijl-lltMus* fills order of 

a®er©a®iiig rslatlT© maetiTitles is in with tJi« 

prsiietioas ®f ailsaa asi. l9l0oa fg|.̂  and foll©wstl» most 

re&sonabl® oMer of decreftsia  ̂ ral&tiir© ratt#s» It is of iatareet 

to not© that ethylpotaasiuffi yields rel&ti¥8ly large quantities 

of diMtaXst®  ̂ 4il>@ii2of»raB, and it may b« that pol̂ -m@talatloii 

is a crltsilon of reactivity, Polyiastalatloa of bsia^en®, -^tfe 

good jidlds, tias also h&mn &«c«plisliQd with et1iylp©ta»sium, 

itoil® etliylSQdiiffli yields mry mall tuaBtltlQs of iiia«talat®d 

prodmet C81),. aM ethyl-litMlaa will aot iietalat® baagsas. 

If polyastelation of a eenpouiit is & stepwise proue^tirs  ̂

ia wM©li dlMtalatloB is pr®s©a€M fey B0iioi»tal&tioii, thmm 

polysiatftlatloB ©f an organopotassinBi ©oaipomad w&j h® 4m to 

an enliaii<5#4 labiliziag eff@st of tlis potasslua atoii, tkat 

facllitat©s furtl»j* aetalatioa in, tli® aonoMtalated Bitel#us| 

aat it My not be iae to greater rsactl-sity of th© organ.©-

potassium 0G®p©iaiii, 

Morboja aai H©GlieD.fel@llm©r (11) h&r® mG&ntlf sbown tliat 

soM» alkylsoditia eoaponBis exist aa tii@ i.i3i©tallo oompoiani| 

Cell Work by Er« R, H. Kirby ia tMs laboratory# 
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for aissrlsodim, prspersd fTOs mylMmmuT '̂ and sodi«m, 

actually cQBt&liis soae &aflld«ii«41sodim, aa  ̂ pTOtnees butyX  ̂

maloaie aeid ttpoa oarbosatloa aM aeiilflo&tloa with nlnerai 

aeiis, Diaetalation ©f Jî 'irooarbona and liSteTOeyeles may to® 

til® vmnlt of %hm actiea ©f a dinstallo «<»ipc>uM, aa4 aot 

upon til® greatQi- rsaotivlty ©f th© orgaaopotasalttn ©oapouni.# 

FttS^iier «xperiiieatatios will he uBmBm&Tf to slwoldata m& 

eiralmat® tfea 4iaetalati©a »a©tioiis., but at present It 1® 

reaso îafele to siippese th&t 4imstalatloa is a sritsriou of 

iiier@as«€ mmtiritym 
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D. mMmnnm OF MgimsTtgHYLMiCAii 

Gmsmsmm 

IIITHODBgfXOK 

Plieiiylstliiiiylsodlm is tlis ©uly ii©mb©r of tills sairlts 

of organo&lkall eoapQuMs tiiat is wrpoftM la the literature# 

It was pr»par@d h-y QXmsmr (8g),>y tfe# ras^tion of sofiim 

and plienylaeetjlesa in diethyl mthmr̂  mai W Cmrnt mm& 

Wtmlmd (§ }  b f  mtttalatioa of ptoaylaestylen® «it&. lEdsnylso l̂tim. 

Tim3& methods of preparatlm lllttstritt© tli® strongly aelii© 

nature of tli© acstylesle lydrogea in this eam.pomi&., mmmhllng 

a<iatyl«»@, aM empkasise tlie aeitie Eatm» <jf hj&romT^m.B» 

fb« ©«iqpottm€ Is a wMits eryat&Hlas powft©r that is spoatmndously 

iaflaimbl© im air* la it» m©tto4 ©f pr#pamtioa,. it î s©atol®a 

ecatylen#s» tout ia syatlissis it ®^MMt« rsastloas eliaraciter'p-

istle of orgsaomgnesiia ©Qmpomda, 

*£tm «>l»»ic&l î aetions of pfeismylatMai-lsodim h&m b##a 

studlM toy K®f CBOl, M©y«r &M Sotestsr (83), Mouren aaA 

D@sia©t0 (84)., aat otliers (14)« It resets readily isitli k®toa©@ 

to yiald tertia î̂  aleo6,olS| witli altelifto.® to yield sesoniary 

alooholsf. "wltlk 'Qarboa dio:iia« It foms pkeaylpropiolio aei€» 

With asid halites,, prsfarably th® feroaiiss, it yitlds tetones 

(8§), and it roasts- wltli IsotMocfanates to fosm tMo»aald©s (86)# 

(8®J Glaser, Aaa*  ̂ 1§4. 1«1 {lSf0)» 
|SS| 'Mmy®!' anaSehustere Bey>* §§•>' 819 
(841 Mourm and B@»©ts, lull* so«# ©Mm., /!/, sf, StO, SM 

fl90t), •*"  ̂ "" 
(85] SiTOt , |«M«* Hi# *^5 {1910)» 
(86) lorrall, Am«. Otom, 59_« iS? (ISl?)* 
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la its it aaaj tiass b@lia¥®s aor© 111c® %tm GrignarA 

reagsnt ttea life# tli® ©rgaiioallcali ecsapomii®# It rsacts ^tli 

aaoll̂ tol® aldsliy4@0 and Jeatoasi to fom thm carteoayi. a4titiom 

protest  ̂ and tli® r@aetioii with &el4 ballds® may M stcspp®4 at 

th# l:©toi» ®taee» leaetloa with ethyl ©liloTOfofmat® ylsXds tli# 

oorMspoadimg ethjl plianylpropielat# lEO)# G©aaiit and ¥ili@laBd 

(S| found that pb®n|'laoetyl®ne eoatalns a -mry aolile hj^dTOg^n, 

and may b© aetalataii by organcmetallio eoapounds sueh, as 

lndanyl®o41tm» 

During th& murm of tbis in-rsstigatioa îtli plitayl* 

©thiaylalk&ll eoapouads, it was fomi that all of tli© alkali, 

aatals^ with tli© 8X<s®ptioa of lithim ret&et ^th •phmnfl&mtylmn® 

to yield til® BBM® types of orgaaoalkali oompomds, as evid©ae#d 

by t!i©lir earboBatioB t© pb©mylpropolis a©id» PliemyletMnyl* 

Hthim say be prepaid by metaiatlag piitmylaostyleBe wltli 

plieayl-litMm* s-totyl-litMm, «b  ̂ in all proMbility,, by 

ttsiae any ©rganolitMaa tompomi iisTiTed from m J^dTOearfeoii 

mnt&lmtnQ a leassr liytrogen thaa plieaylae^tylsa®# 

fks pbsmylethdnylalkall ©cmpoujiAs Idaally smited 

to tk® stMy of relativa rsaotiom vtlo-oltiss laeaus© tlisy 

©xiiibit a l®s«®r reaetlTfity tliaii most of thm organoalkell 

oompotmds, aad they may 'o& prepared in good and oonsietent 

yields., 

file lsss#r reactivity allow® a dtrsot cjosparlaoa of 

©aoh of ttm organoalk:®!! eompomnds with, om and 

one mstliod of pr '̂fai-atlon is- applieabla to four df tli© fiir® 



www.manaraa.com

• ?o * 

til-® seTim  ̂ only Iltliltta is @«ept®A« 

Benzonltrile ma ©mplojad as tlie rsaot&st with tli©s# 

©oapomds nltrlles w^re toowa to mmt wltb »4erat«ly 

j-eaetiVQ 02?gaii,oa@-feallle dMpotmto at a ae&surable T8lo©ltf (3), 

sat tlm Bom^enollzafel® types,, mn^h m benz^aitille say toe 

dep^atei «pon to • tollm the gas© gmetal omxm ®f »aetisa, 

la aiditiea to tM®, b@aTOiiit.rils was fomad to mmt wltM th© 

pSt@ayletMaylallE&li mmpQmi&B in a p@rioa of tims tk&t was 

suitable for tMs type of st«ty« 
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and wltli eoneeatmtloms ©ompayable to th&m Qt 

eesiua 

Th# r«m®tlom9 of plwayletMnyledsiim, -raMdiiM, and 

petas-siiffl -mm ©arrtod oat Im a special ISO <s,0« 3-a©ok®fi bal** 

l©oa flask, tliat ©oataiaed a seroary-s^aled stlrrtf, refltix 

sai stoppsr Jola@4 to it hf growsfi glass jolats* By 

us® of tWl.s flask, the stli®r r&pQm somld mot Qoa® in coBtaet 

with TObber stoppei*s, m& by g»&slng oBly the tipper pcsrtlon 

of ths gTQvmd glass Joiats, t&e lubrieaat (TOsellse) was not 

ooBtaoted the ether ¥ap©r.» I©s@ti®as sarrl84 ©nt in tills 

flask aigbt fe# cosparafels to th&m earriefi out in ®@al®-4 tub®®, 

Clieek runs were made In tlm st&sSard l-as-ekssl flasks anS tb® 

»gttlts will "fee iis®uss®i fl.® pb®mfl&c-®tjl«iie was 

ofetaiaed fr©m %hB 'Emtmm Koiak CJ-o», ant was- tri®i OTer 

anhydrous oalslm eJilorid#, ant iistill#4 at atmospliario pressmre* 

flie bsnaoEitrila was otetaiasd from tim Bmi9 eospssf, m& wma 

ilrlsi. over mihydmnu soiima siiifat# aad distilled at ataospiiQri® 

pTmsMTQ* QtliKr usad In tkeaa sxperiatats, was 4rl«<i omr 

sotttis -mim, aM tliea fmrtMr purified hy distilling it tmter 

aitrogsa froa a WLxtum at sodi.m»f«>t®®siya alloj and 

toenaoptesom## TM,s proo0dmr« iiss hmn ©aplciy®  ̂ hy Ziegler amA 

eo-workers (6), and yields wry pii2?a ether* 

Tim ®olid alkali satals usaii in ttes© experiments wmm m% 

into small piaoas under aatojdro^s petroXsm attier and trans

ferred rapidy to tka rsaotion flask, ffea liqwlS a®tal@ ^re 

transferred by laeaas of graduatsd plpatt#s, wMLoli served as a 
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oonveniejit ani mpid mstliod to measiir# tliem. Car® must 11® 

e»^$is©a i» tiandllag, ruteiiitia and 0®sim, fhey &m 

spoBtaneously liiflaimaBle la'air, ©ad wfean ttoy a» l»Bdled 

in plp#tt@s, it Is adfisafela to ImtQ- a iaaall layer of 

bollimg p©trol®«m ether eoTeriî  tit©, top of the aatsl, as well 

as a thla layer woMrntlm bottom of tfe.® aetml ©oiitala«4 ia tli© 

pipett©.#. 1?lw petrole'tim «tlier {l>»p, 115-lSO®) msod to protaet 

til# metal tram thm ataospMre was 4rl-@i ©ver sodluaiwpotesaliia 

slXoy for s«vsto1 dajs,,. 

yr^payatloa of gfeeaylatMitfl̂ litfalia mA 

ThB pJi«nyl*li.tM.tim aad pto»ajl«agii©siim tecali®, ia thss® 

sxporlaents, was prepared in the msti&l mmrnr^ ead tb# ©x@®ss 

natal was mmomd, Tlis r®aetio» w»re earriei eat in & 

tiO ©•©• ballcMsa flasks ^tli a m@roury'"*s«al«€ 

i?«flax ©omdeaseyj  ̂ aM faellitlas for working ia an 

atiw>SfJi@i?a of piirifi«4 M.tr©g@ii«' f© SO ©«©• of a elett? fiietliyl 

®t&@if salmtloa eoatainiag 0,Sg aol# of ffe«ayl*llthl«a or 

•magi»®lm br<ai4# ms aM@€ 3*06 g. (0»03 sol®) ©f ptoeayl-*-

S0@tyl#»e,, Tbs reaetiea was lOlowsi t© p»©®®d for about ©iglit 

lioiirs at r©« t#»p«ratmf* wltk eomstamt stirrlag and bo sliort«r 

%im3 was mm.plGfye&» At tlis eM of tMs tim# ttm TOaetion liad 

resol-ied eoapldtioB, as evidsased by omrbosattoB of t!i® abaction 

lalxtwr®, "With til© sxttos«qti@iit Isolation of pliemylpropiolie acid, 

m«p» 13&®, an .̂ tjansol© a#id* Pî lliain&r|̂  tests Bhmmi tliat 

vary SBiall «o*mts &f fceazole aelA appreeiatoly lowerat tb,® 
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aeitiBg p©ial5 0f plwiBylpropieli® sfsii.* wi»a %h&y wey# 

«l%Ji it-. 

pg^gar&tloa of gtaeiiyletM.ayl§©4iia ana 

reaotl©as -mm caript#4 mit In a tSD 0*0. i»»«{ite»d 

flasfe,-' e%mlpp#€ witli a rsflax i»?0ury-s-a^#d stlfrer, 

and faollltlas for working ia an 0? pwifiet 

Bitr©g®B* T& a solution ©f 3»06 g* f0«03 mol#| of plisayl-

ao#tfl«ii@ la 30 «4»e.» of absolmte stli«r was aMet 0»0S at®® 

of tfee alMli metalmt tmt© m&ll pAe-ets,* fb« reaetlos ms 

aJLlcwet t& pr00m4 mt rom with eonrntrnt sfcirrf-ag 

ttntii all of tM alkali »tal liat r^ae-fead witli %li# fl»ayl~ 

a©#tfl«n#, as hj t!i« mhmmm ©f gas fomatlcm 

(lifdrog»ii), tmm a few trsps of tfe# sttS|iaiisiaB la m. 

%qm,X folmm &t watdf# wltii sotim is #oaplet® ia 

about 8 hours ̂  Mt fotasslm a^nt 4S 

rsaetloRS mvm .e&csMei. foar to fif« tint®, simllep 

0©a«itlons, litMm aM laagaesim 4© mt mmt mltk 

a0«tyl@a« Im « p©rio4 ©f tte#s 4«.ys,, t# fotm tli« drgaiic»&tmlli# 

^m.̂ owsA, eltliottgh th# »tal hmm  ̂ slightly eoat©4« fit® mlmr 

test of t^@ seltttlam wltM k©tom« was asgatif#* 

Pi@mfl«tM.Bylpotas l̂w is light tam ia t l̂#r, but %im 

-rlltMrn- «mt -mapiftsim snalogs ar# #&lorl#©s.. 

?g®m»tto& of P!i#nyl#tM.nylPQta.ggitia. lanA 
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"•QesinB-  ̂ flm reaetioas vmm oarried omt is a liO ««©• S-nse&si 

b&llooa flaskg with, a y@flmx mn&ma@r «a4 BtitwmT 

&t%mtm4 to it fej aeaas of grouad glas® Joints  ̂ and witli 

facilities for* woifkliie mdsr as. at®ospM» ©f parifi#t iiitrog@a» 

To a s©liatioa of' «.e» of afesoliite Aietlijl ©©ntal»iag 

S,04 g# |0»OB Mol#| of pMBjlae#tyla»® was a4i@i 0«01 ate® of 

tM® alkali wtal* flie reastlos w&a all©w@i to pro#©#4 at room 

teffipemtttr©, wltli ooastaat etirrisg until tlie alkali m«tal 

had OQmpl@t@lf raaeted, Potasslm retuirsl. aboKit 40 lio'us's-, 

rmblfilwm ato-oiitlS liomrs, ami omitm atoomt IS komfs#. At t&« ©ad 

of tMs tlai tfes i>li@ayl0tl3liiylalkali ©mpomS was praseat m a 

suspended sollfi, and yleldai & eolof t@st with MoMsr's ketomi, 

upon esrbonatloa at roc® taaparatar© and smbs@t^®at acidifleatlcjii 

wltli 10  ̂ li;yar®elilorlo aelfi, it ji&M&d ptieajlproplollQ 6®lt, 

Th® <5oio» of tli©so pli®ayl#tMiiyl&lkali ®<a|«>tmd# varied 

progmaBimly fr<m & mA tma tor *emim m& light, 

tan for i»tm#siw to eol̂ rlem for tU& -sMisa aM •litMi® 

eoapound# 

Stasaariimtioa of tto Diethyl Itlier 6ttsi>»nsi0aa ®f tk@ 

PtemyletMnaflalMall S«. StaBdartl«tioa of tli@ &th@w 

amp^-mims of th®Be orgaaoalkali ©oaî otinto was aeeoapllsl̂ et toy 

©airboaatiiig tto ocsapottn#®# Ib ©aeli preparetlom tlmt ma 

ismrrimA owt, m e^mtmleHt aiaottat of tU® al̂ .ali aetml wa§ 

!®ffipl0y@€j  ̂ m4. tMs slioiild, is ̂ mb emse,. yieia mn ©qMimluat 

affiottBt of the o:rg6aoalkall ©ompo«s4» fli@ ttiwtitles mf 
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plienylproplolie oMaiaed toy earfeoaatlng aM aeidifying 

tlie ©tlier stispsBsions ©f tli® pli®ayl0tMB|-lalkali eoapemis# 

mr© tistd to oli©©k tlie aicettBt of organoal&ali ©oapouM present* 

"Ch.® TftlTOS j?goor4®d are p©re®iitag©s ©f tli« total ^otait of 

orgajioalkali eoapomd. present, baasi upos the quantity of 

alkali mstaX employed im tlx® pr©par«tloa* Tli© results &m 

gLwen In fabls IS* Tli@ •mlum m®m not 0li©ek#4, 

fABti IX 

psaesif held of phaiii.pi0pi0'iig mm mqu 

ms msMmmuMiuimii aomomm 

AXkMll 
£Mm 

Pbmfl&tMmrlModiim ?4 

Ptoiiyl#tMiiylpotftSsim fl 

PlueayletlitnylirttbidiiM f4 

Pliiimfl®tMiijl<is#iw fa 

PtoeaylstM mylmagiie-slm 

Tli® mrbon&tion of ttm ©fgaaoalkali ©ompoimia *as ®&rriei 

out «at room tftmperatur®, wtt  ̂tli# @»#ptl©B of tM iitMm 

eoapoimfi* f&ls waa oarbo»at®i fey use of eolld ©arfeoa dloxlAo 

t&7) 

of tto Pfaamyl$tMiiyl̂ ltell 00bpomii4s Mth 

(8f } Bmm page ©f this tlaesla* 
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TI10 reaotloiis war© e&rri«d out dlr«-etl̂  t» tb® 

flasks esfioftd la tli© pref-ar&tion of tfe© piieaylatMsjlaikali 

e«pottMs, aBi tli® laiiomts m-pmmntma hj their «th.o4 of • 

prtparatioa %mm msed is thase fhe reaetloag of 

*pota«siim wmm ©arilM omt tfitM 4*12 g» Co#G4 mole) of 

bemzoaltirile tbat was dispolwi. In-10 e*.e* of absolmt® ©tiier. 

The ether solution of tlie nitiflle was aM@i to tli® mtlmT sms-

peiasiOB of Q»0g 210I© of tk© o^gaaoiietalXtc o<mpoma4, and tim 

reaotiott was allowed to proe««4 at room tempeyatur® idtli rapid 

stiKlag mtil a email portios of ttis «%l»r smsp®iisioEi failst 

to ei¥® a mX&r test ^t& Ml̂ Mer's k@toii®» 

A slffillftr pyoeeaui^ was esployei fm &empa.ring ttm r#lati¥© 

2:«£©tioii fslocittss of pbe-iiyl#tlilByloosim> -rttbidim, aM 

-potassltaa# fo t&e S5 $#e* mtim-T sm»p®m®i©a of 0»01 nol© thm 

ox-ganoalkali soaipomt was aldei. i»Oi g# f0.02 loola) of 

b©n20Eitril® from a gradmatM pipette. ®is y@a®tite was t^®a 

allowed to proceed at room t@iai>©ratiir@, until tb© eolor tsBtlng 

proooiwr® Iniioatod tl». absene® of organoalkall o<mpomi« 

fabl® X siaaaarises tli# time rstjoî rei for tlie -rt-aotioB of 

pliomyletblnjlal&ali ecmpo«a4s with teszositrile to m-mh 

so®pl®tios» Th& Tarioti© ¥alii©s for on© re&etion imilest© elideli: 

rums# Two different sets of T&ltias for.pli®iiyl»tliiaylp©tas-sitim 

are glTsa, Tli© first mln## glTsji are tlioe® ttiat wera ototalusd 

tmder ooatitions coaparabl® to tlie orgaaosetaiii© @ospotiii4s-

at)oir© tiiem* fte seeoai val»s ar© tlio©© that w©r@ obtained 
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ttader eo»<iit4on» siraiX&i- to thomm of tlaa mMfiomiM gltta feelow 

ttoja* fli« fftln®s in&imtm tim® Is lumm for tii© 

reaetioa to raacli ooff#lsti0»» 

f ABU X 

HSAOTOi oj m^iLsmmrnMrnu • c^ociis 

Yiini Bir/:Qsimj  ̂

Pti©myletM.ajl®agii®sitBa broaii« 8f, 85 

Pli«ayi®tM.ayl*»iltliltM W, 6S' 

S«5|, f,0 

P1a®riFl®tiilaylpota®siiiii 4«§ 

PlienyletMnflpotassim §*S, S>1 

Bieai'letMliijlirabitttim 

?tsayl@tM»yl0#siw S«f S.«i 

Til® un4sirs0oret Taiwa iBftieeite elisel mas mad® ia 
standard 3»-si®ek©d ^allooa fl&sks witli rubbey stop:pei? oon-

neetlons. 
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gSCDBSIOII OF sigms 

file mmltm in&lmtm tfeat tlit ^cqetsir of d®#»«sing »latiir@ 

r@a0ti¥itf of tiia plmnyietMajlalkall ecmposnds is -©«slm,, 

•imfeidim, -po'tassiw, -sotitam, ant •litM.m# was 

iaolttdsd in %1m series, ant was tonxA to be 1mm r©aetlT@ tli«B 

tMe organolltM-w® waposst,# Th# sabstantiate tli# p»» 

di«ti€ia mate hj Mlima aa4 leisoa tJiat tit® organoaistalli© 

©ompomidB toilTOt frcffi tlie aetals in tl» A faalUliia #f %h9 

ttmt ^TQupm of the pdi'iotio taM©, idlX inereaa® ia 

relatlw »aotifity im-er@asiBg atosi©  ̂wslglit of tlj® mt&l* 

Thm »®tiXt8 with, th® ergaaopotwsinaj •raMAlm, ast 

*e@siiiii ecMpomats* f©m4 in Tabi# Z , iadlaat® that tlies© fnyy 

r@s0tiTO opga»oslkali 0offipotia4fi $aa 1»# prepared i«ii©r oonftitioas 

siailar to t-Mos© ti.s@4 for the Qrf,guard rsageat ant organ©"-

iittiltja eompottfidgf ai\d that mmj of tli# ©p#©lal pr«e&iJti©ae 

and teelmlqtt® pr@¥iom8ly ®itploy®4 &r# not a@e®»@ary, Extrem© 

oatttiOB, liowav#r, must be @apl©f®i ia handiing tlisas mmprnmSMt 

and tim as© of apparatus, ©liowli. aot 1m 0©iiftise€ 

witii eaî leasasss# 

Tm pbanyletM-iiylalksli ©Qepoimda  ̂ witli thm ©xoeptlen of 

-litMim,. 6r@ iBSolttfeie ia ©tlisri aad tii® ®th®r, 

siiSpaMst ©offifoimts, will f&il t© glf© a ©©Isr test with. M.elil®r*s 

ketoae# ?h®ayl#tliinyi*litiiiiisi is moderately sc>lmt)ls ia -etli@r, 

aad a clear etisr l̂utioa of tills ec«p©mi will yisl€ m aolor 

test with. •MlQhl@X'*s k@toae« 
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insc'smiTscyps mBMmmwm 

1, mhSTumis 01 sopim«Pomsaiiai AH^Y 

mmmtsnm mm wmmsmM* mm 

Sotlm-fotassimi alloy Is appiieabi# la tto Bynthmmis of 

aany orgauopotassliim ©oapomals-. ,fi3PSt of tbj® ms# of 

liquid so-dim-potaesliM alloy wsrr© l,@§ter C86U altteiagli 

lis 0tat#.s tliat It liat pTOVlottSlj tis@4 hf SaM.mk la 

mnprnfelisliet work, Lsolier' ©lajployed tMs alloy to di

sulfide® • Jiltliomgli,. tMa fi©«s not lead t© the fomstî s of 

orga*i©al̂ sli eatpomts, gr»at©r TOaetiTity of tfa# alloy 

ms ®iritea©«-i. fey Its ability to &lmm tlphenyl distalfld# 

\iiid«r eoMitioas ttiat wmm «B©ff«etlTe Isy ©itlier of %h.& i»tals» 

2i®gl@r aBt Tliialmaa CS3} wmm tlie first to mplQj 

so4iwapot®.ssim alloy In tlie preparation of orgasoalksll 

eosgotiafis* fh.®ip r#a®tlo» ln.V0lfe4 tli® elsamg® ©f some mixed 

ethers mud etiiaass by tbis alloy» aM th@y r#fsrted g^ooi. ylsMs 

of tM orgaB©pota@sii2a e^fomats* flies© ra&etioa® ar® illttstfat-

by A ajid B# 

Ma^g ). B.K • CA| 

tt&mK  ̂ ta-i: CB| 

flis oFg&mio radicals ly "E** in Sguatioas {il| 

ms4 CBJ &T& generally pbeixylatsd metkyl gr^txps, ani "E*" ia 

@%mti«ii |A| is UTOelly a simple aliptoti# raAieal,, smsk as 

#tliyl* m listbyl-* Tb# «ti»r sleavag® is not micime «ltk 

{ml 5gf (191$). 
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SQdiuB-potassim alloy* Seliorigim (89). was able to el©aw others 

wltli sodlm -mtml at hlgli®!' t#sparatui«s, tsefore tte latrotoatlos 

of thm alloi'-.eleamg# methot by 2;isgler and fbielman  ̂ Sehl#iiic 

&n4 Ber^aaa CtO| hav# also tsmoiistrat^d tMt powi:@r©d sodium or 

potassias aaj, m.m.y times, be sutostlttited tor tM.® alloy withi 

gooi mMUltBrn 

fli® el®a¥&  ̂ Qt pk®nylat®i ®tlmii©s hj iis# of tlia alkali 

met&ls tma disQover#i by SeWLtsk and Mareua fSt) wko *@r# 

abl® to ol#ft*© ^tk a 1  ̂ soAitm amalgsa, 

asd they obtained trip.lieay3^t&ylsoilm« Seiileak an4 Marcus 

wmm matel# to oleawS' tatr&pli©i3.yletliaii#| but hj the ub& of 

sodim-po^tassim allo:r, Ziegltr mi fMelaaa abl© to 

aeeoaplisli tMs aad obtainsi beazofajirylpotassitim# Wltli 

t!x#0@ la miudf. Goaamt aiii Garraj (25) tet^jmlned th# 

:r$lati'» stability of t3a@ ©arfeoB^earboa In a iamb®r of 

pMsBylated Qthrnrn-Bm fluilr gensr&l taoMiique iiiToived tr#atai©at 

of t  ̂h.j&mm.tbon wltli so€l»».pot.asslm all̂ y., coftim 

amalgaai,, and l|l ©o-41m aaalgsaa, is ©tlwr aad l3®iis©iie solutions* 

fliQ most stmbl® boM in tlieir ssriass was th,at of ilbenzyl 

wliioli i?@sist@4 thB &ctio3a of soilum-fotesifltm mlloj la b^nzsna, 

and til© ®#st lal>il@ boni w&s fomnt ^t]  ̂

wm ol@aT«d by 1  ̂ sodium am&lgaia la #tb.©rv 

Otliar reaotions of aiA referanoes to soilijm-,potaa#i*M 

alley say bs fotmi in tto r0"?le*s by yoostsr, ami Solmldt C14K 

C89) ee&erlglm, IfS (WtS),. 
iUO) SolileiJJc anoBergmmi, Aan«« 484» S5 (1908), 
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•fh.0 extensive tises of sodium-potassltia alloy iiav® mad# It 

an important tool in th© cliQialstry of organosUsali soapoun<IS| 

"but despite its applisatloa, the nattir® of tlis î a#tiEg 

metal hm- mvBT hmn lm¥®stlgated,. Tim general trend liag b#@» 

to write ttm compounds as darimtivss of potassiwmg hut no 

direct 8irid@»os .bas bean-fouad la tba litaratmr© to prow tb.@ 

nature of tlis aatal ia tliss.# coapounds* 

from prediotloaB aad© toj .Gilsiaii and l@lsoa fS),,, tlM organs-' 

alkali aompomids pifapartd witli sodlism^potassim alloy 

exist as tlie orgsaopotassiToi 0ffltpoimd, sine# potass!iia lilioiili 

h& more raaotiTd th&n aodim,, and ailaan and BtmXmj (St| 

pj^dietad tjiat a m>m reaetiv© metal (in tliis oast, potaasim) 

will mmt i?itli, aa org6B«ii©talll0 ecaipomd i@riv®€ a 

lesser reaotî e mttal (In tMs mm soSlim), to torn, t&o 

organcjMtallia goapoand of thm. mom mmtlva metal, Jxm. tM» 

it laa  ̂ 'oe seem tiat if an orgaa.os©diya ocmpomd w#t® fo-i«»d 

fey th# waetioii of sodlm-potaseluia allsyj,, it womld isKSdiately 

Ij® replaoad by potas-siua to .jdeld tJie arganopotas-siym mmpomiM,*. • 

fo t©st tbl® hypotliesis, enci to altteidat® tli© exact 

natw© of til® ffistal ia tb^e. oompomds pr«far®4 from sodium-

potassiim alloj, a &&rt8B of mmtlom was tob. iairolTing m§Xvm» 

P0tassi«ffi alloy, and some eoamsn raagsnt. Th& »>@ag#iits ehomn 

for th®'Ss mxp&TimmmtB were smell, tliat t&ey @#Mld yield ©itter 

sodiw or potasaium ©ompomds  ̂ that ar® solMbl® aad statol® in 

anliydroiis diethyl ©tiier* 

«xp@rta#mts wer© all emrried out with, absolute dietHyl 

mtimT ©» tla solTOat, aad in S§0 g*0« S»n#dked feallooa flasks. 
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frltli mflm. Btivrm'^f ©si 

teltii f&eillt-its tQt '«orkl»g In mi fetsoapli«^e ©f pitrlfi/M 

altirog@ii« aliof was fron e. 

iiixtare 1 f«rt of sa-Alum mS. 3 parts 0f pst&ssiwa 

fi|# Tfe® silxtiir# nay fes in ealiyt«jiis l̂#rx<e, or in 

liigh tolling f%»p* 115-*3.S0*) pstrolsiia lasttl 

pstasfiim imT» a©lt-#TA sstals slioml4 tet 

jsi»d tsg®-tli»r with ® gl&m TOit msl •©&» alispoiA %m 

taksii t© Mmp tte sst&l la la-rg© gl̂ feisl# t» faQilitat« 

MBCLIUS* rtMs ©eoliift %o ifssm teaap^ratrnw# ti» «.Xl©jf 

»»ls m.j iti3 #aaHf % »mis of ©i©«m» 

iry pl,p«tt#^s* Smr® sii&uld "bm @x0^el#«4 la %M.m 

sM It mat a smitafei® all at %tm 

It is ^pou-tmnmrnalf isflimtfei® Is %li« sir# 

'gQt»s8im Ml&Wm T#at fef Soiim gmfl Tmrn  ̂

Ttm iil»4 ettor vm aetlics# d«®#ri^@4 fej Si,.ai5X#r 

amt «©*«air&«Jf3 CS5t elaafae# j-ss-sties m® ©nrrlet mt m 

C«ll mmA»w iiitscj:|;«s|.t. f$ liO «.e* mt 

&.b#olMts ms «d4«i t g# sol.#1 of 

iso-p-mpfl «t^r|s mi E #.e* ©f lifnii so€i*ai»pot©wltm 

sj,i«y*- fk# »estt9iii- start#t m& %M mXnttm 

Tom&m^ iBtdMsij rrnAm After ̂  liomrs of stlrriî , %%m 

was m%tX9 &&€. & elsaie, golwtioa. ©f tba orgasm 

ftifcali e«p©mm€ *is Wlttf ©«0« ©f tills sl#ajr,. rsd 
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was tif pipsttlBc it ist© attant tS 0«e, df 

ii§till«S »t#r« Tm mtMrn *ms sM ssjtmti-oa 

ms a#stffai»A »4.t!i- %Qft liyts^sstii-iirl# aeli# Ortlaatf 

l» fusSlt-atlva sii&lygla,̂  mm %Mm mats on tli# mmXtlmg, 

©©Imtlaa. 'Slia test tm %hm s îtm ian wms sad® witli m 

@oaies-atsmt«4 ftciwoii®" #0ltitt©s ©f tis^aaylalBS «i4 tli# 

taat .fffr -fotssslua. was tiafi.# -witl. «ii m^msdms #.f aodim 

eofeftitlBitsit#*, flie mlm%lm> -gmm m positlw feat foy 

potmssim ism, s segstlw# fer tli@ mM'w irn&m 

fia»- %#s.t A tast 

fur ast m p^mittm fMmt f«r p#t6S-8i«« Oegrfeeastî B 

m p&ttiom ®f til# mA -solmtloa «itli solid -#&f%oE 

41©3At® fSsjlis# 4£ii®'tlifl.pl»»yis««t£0 &gl4» mm%imn m® 

elieeted witfci aiallar ragiiXtg, 

;iys.$,tim ef ffi.plMiî liaytliyl- ItteX ItMie 

Fotaasliai ffe© m-46%io.B, sf ^fie 

etlijl ©tl%#r witii , wm asf^©4 omt i» a 

tmmmt vt%h ttet ®fe@3i»g, f© ISO 

of mth%^ was aS4«A t:»® g* CO:«-01. m©!#! of 

p©tssst« Til# mmtim is»itat#ly #©I©i»t, was 

to for t# l»«». Th.& sth&T sol«41os »&s timm 

fe© «i iOO df tl» eXsayp m4 stisar s^Imtloa 

«s IsydtalymftS ast tli® prnm^mm d©®#rlte®4 

BotH ef ti« t-ost-s i#S0ril®i *%®»# p©#ltl¥s  ̂ t&r 
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Tlia raaetlQa stsrtal preisftlf, and tlia £;a*a a Tsrf 

t#@p rst s9ltttl©B #f t-li9 atiltim pw3€ii«t,. Hi-dTOlfeis 

0f tliis pm^mot ylfeidet ii.«f»-|,. «si 

eartî sstlcifi at y#« t©eijj#ra-tti» ji®M®€ M0» ©f tlit tl»0»ti«ai, 

•teienttt Qt %#tfafliea'fl#m«el»l-t aeit# 

l&sg. litMuii ©r ms aibstl%st®i for »tl« 

til® »m0ti©i6, Wi9»lt ami %M setal# r«&|s#€ 

sffsr m fsrlQi of 4t tosFS ©f S® 

»tertp 0f tM lltlitm m ©f 

f©«a4 im tto 

witl |1«.Q 

pr©«#.si-#4 slowlf  ̂ «»4l 3'l#i4®i, isstssi s-f m tesp r»i -etter 

l̂titlos» a Ifo il»«t ttiialfsis ©f tli« 

pr#sliitat« f&ml5 lio s&de f©r ssiliM msi hmmtm 

it was $#rA«lBftt#4 wltli t!i» fclXsf* 0'f %tm. rm  ̂

pr«0l,pltat# t«s.p«£mt:t3» yisl4@i SO  ̂ 0f tha tti@oî tieai 

 ̂ttti'splisiiylsn^clmts eeii# ffea 

S0iim feas b@«Eii fowid tea seteMs ia «tl»r, aai %!» »i 

pyaeipltmt#, w&ieii. fieM® t-lis #©» apm earfeomtloii Is 

Insolmfele, so it im t^a«os»fei« t© «.j»sw« tMt tl*» r#4 s®lti 

0fet&iii#€ ffw tM of #«€it»»'f©tm©alw all#f &» 

Qf T# & selatl̂ ii of g» 

<0,01. mf 4iss©lfs4 in lEi ®«e» of 

®tl»ir »«s &Mst 1 e,s* of so€im»p^t«©sita ttliof® Ici 
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mm-tlQii ^ im 30 testirs* Sl»ii Qm of 

eM©»MBstaa was t© tli,s eoMttes, a r©i mlGmtlm 

mppmrnmA m& a rai pre@l^ltat« foiR»t im a^at 

tli»« .liomra. M tomw ©f gtiy l̂agî  tls soittti©« wm» 

fellewai t© settle aisA ©f t&s rat rnmrnr mlm%lmi 

mtm'md ot t&a potessim l«a# 0airfc«ia«%loii 

a #f the r»i s#imtioB, with sollt mT'bmm 

trlplirajlagstle a#i4* 
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BlSCUSSIOiy OF BSSmTS. 

ffas rssmlts of «xp®rl®8iits in&lmtm that tk« mtim 

of so4im»s^t&ssim alloy In th® syatfeesis ©f oygaRoalkali 

©efflipemds leads to the fsmatiaa of the organopotttsslya &<m* 

powsi, aM so tm©# of the organosoilma soapouM eoeld b# fomd, 

witli %h0 mmpmm&B studied. 

fh© comy©® of th@ luactiom is mpt i.@fiiiit©ly knom# TM© 

alloy may b© sore mmtivm Sm® to its B&tar® fllqttl4), and 

not to any sp@®lfia ©Hamteal property of mixtur® of th© 

a«tals« On ttm othsr j^aad, %hB s#di« aay l̂&y aa Isportsait 

part iB mom of tto© aad m ©rgaadsodiia 0oap©Tmi4 

aay b#- fomei moBidBtailly, and t^n It say b® replaced by 

tlie l#sssr r«aetlY# potassiw c-omp©mids» Fr«a ©bsar^atioas 

in tto labomtory,. It may be sali. that ©i-gasopotassiim eompemds 

ar@ generally mm^h Ima solubl® la aiatteyl #tiier thm. tli®ir 

•0orr«®pOB41»g_ "•'ao41,«m aaalogs.... 
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II-« CARBOmtlOS Qg OmMIOSODXIH OOMFOtJIDS 

iimomicHoi A»B .jggiHiMsmx PAM? 

fhye reaotioB 0f orgaaoalkall eoapoiumis wltli earbon. dioadd© 

is w#ll kaom, as.t 1# a Taluable m@tiio€ ttet is ©apioy@4 %q 

ototaia eayfeoxflie aelds, fii® yield of aoid m&j vary enomously, 

from oBly ¥©iy mall to alfflost tttaatltsti-ve yields* au-ing m 

iairestigatios -of tlie mmtlmB of ©rganolitMm @otpoiie€s with 

eartJom 4i©xii@,, SllMa and Tan Iss |S1) "wsr© able to- imeirsas® 

th® yi@lts of tesnzoi© acit, ototaia^d hy tto ©arbsnatioB of 

pli@syl-»lltkiti«, f3P«M -î  r#p-ortdi. by aî gler and Oolonims (45), 

to iO  ̂ W ttS© of so-lit ear'bOE dioxita, fMs iee-ag@Et is on® 

of 0î i«@ fQT ttm e&rbematiott of oirgaiiGiiagiî slwa aad -litMm 

#oapo\4a4», 

•fl» low jitliii of a@14e' ofetaiaefl. im ©ai-bouatiag 03?gaii®» 

»®tailio ®«pomA», is gitnersllj -to@ to sit® yeaetioa-a tliat 

yl@M M@t©Be» and tertiary also-liols {t®|* Solubility Qff®«t-s 

m&y iafltt^ao© th@3% saeomd&ry ]?©aetioBs, oad if an iusoltible 

©rgsmiOLteali o<®poiaa4 is to mmt with ©ayb©a tioadS® 

%Q f&m. m. ins-oluble laetallio salt of tli® acit| %M insolm-

bility of botli th© orgasealkali mmpowaA and salt of tba aeit 

miglit pi?sT©Bt fuEtli©r aetiom, ana. Vm r@aetlo» may stop at tii® 

®ci4 ^tliQ\jt any appreci&fel© asomiit -©f to torn® and ea^binol 

foraatios. S©l̂ bl@ oygaaoalkali mlgbt also be pre-

di©t@4 to give good fields of aeii if tlie aetallls salt of 

aoi€ Im imsolubla to %tm tliat it d©-®s not T®m% 

(9g) atlJsaii and ¥&b Sss, M,. CMs-, So©., if, l&m Clf»K 
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with tha o.rgaiioalkali ooapoimd« Gilaan and P«t«3raoa |©S) 

Mve teionstratea that the Bth&r Insolmbl® aaltj sodim 

tol0arfeoaat®, coataimlng a eartemyl aad m aeti-ra lijtrogtB gr^ttp 

will not y®&et with tlie Srigaar^ rQag^nt, car^onatiou of 

organosoiias aompoaads Is ^omonly ia tljs litemttn'e, 

Mt mrf littl® 4ata i® regardlag tli« oosditloBs of tbm 

mmtlon* A^eordiagly^ setaral orgaao-sMlm -eompounds wsr© 

pĵ pared md earfeonet©d at «lt& {jasaoms 

©arbos dioxld#, and la aa©li eas© @xc®ilaat yieMs of tlia 

oorirtsfoaiiag aeia wmm ©-"btaiiied# 

garteoimtioa of .Ffa®aylttM»yIso€im* ^•^sotaaslm. ^rat>iatm* 

aat ;»0#slm« Prepafstiom of pfeemylatMaylso-iiw,, -potassltiffi, 

-mtolSliim,. ant -cesim 1© dss«rî @t «ls@wli©re in tMs t-liesls 

(94)» fha soI'ttttQiis of' tlies# ecoapounds ii®r« stan4ardls@i bj 

osrboBatioB at room tQap#rtttura, aad tlie results w&m previously 

•described Carboaatiom ©f p-li#iiyl@tMRylBagneaiiiia toroaid#,. 

sM -litMim was mot sanlea oat at roes tamp^raturt, ^eaus® 

of tlie temdsaey of ttmm org&aoalkali ecmpeBuats to yi©M km%om® 

and tertiayj oayMnois |il|« Sai-bomtion of pli@iiyl@tl3iB|̂ lso4im 

imd. ^potasslm soMi ssarto îi dioxid®, gave iO and §f  ̂

ylelts 3?aspe©tlT®lj, of tli® pksnjlpi'opioil© aold, wMeli was 

(tS) 0ilaaa aa4 BQtm-mn, Beg* traf* ©him#. 48* 84? fltSf)* 
(941 S®e pags ©f tMi tlsHs* 
C9§| S@® page fs ©f t i i is ttosls. 
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febottt 13  ̂ lower tli&rs that from -room t#ap®.S'atiifi5 eiif'feo»&tt0B* • 

¥srj iittla li€et m&s dmylisg tl» mmti&n. of tlis 

eospujiids e&r^-ea aioxt€<i« 

%ms ms f»Tlo^siy tttj,. fli.@ sixtmw ms 

ty ps»sl.ag In carles tioxii# 

«ritt'4r«# asfi ©f tl« «iis%omiit mt %im 

€ormmpm îng. »eii..» Tli«- j-ssetioa was mot ©M^aked* 0«lsQii6.tim 

*ltli SQlit »Fb©ii glws visits mî ias fms 0f 

t'ae tefflimt# il Bimll aaummt' ©f li©?it wa© 3.ib®».t«4 

tmfimg f0« t@m|i«ratar® ea?lsa-iietl#s,. -s.ai tk# mttmr ml%itlm 

mtlumd 

pgsg&3r»tt0ii ^ai, of f&e 

w&m ea-rilM mt 4 m. «. IS© ®«ii« l»JLl<i®a flasie 

tQT wm'simg .md®r mi «lmo#fh9se Qf mitrog®®, te 

3i ©»#-• #f b#s?.®s« m@ «Si#t .i«4 g» CG#Ot ©f 

»«4iis Emd 4»f.3l i* C0«ol,§ mlm) &t ft» 

*s to stls' tm M '̂ mm ©.% roes 

«3i4 was t.l»B "hy fsssî  la gms««» @ay|»5 4ioxl6«*. 

fli® ail3;tare -aad tli# ^•smrt© gsmtlf 

iitmn til® mtmtiwm li»t It w®s fsttui to -eofitala .g# 

Qt l̂ msQts seii, wliif-la *a« SOfi ©.f tfe# mummtm 

Its) S## of thoA&m.... 
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Mq m.B tmiM witJi low tairper^turs sarboiiatloa-

axpsrlissats# 

of f#tmg|i8tiyletlgla-a#4i.aeaim.> Thm 

was fr®ps»i %• tlis prt* 

l̂O'HSiy 4«s©ill>#i ft?|, fli« Ml ^tlmv SGliitlos. was 

earfe-onatsd hj ^ma&mm earfeom ii©xit@ at ro^s tttspamtrnx®* 

Tery Itttl# &#«% s«s llWmtaA iiii?tiiti tMs wastiQii,̂  sM 

'§8'?  ̂ ©f tbs tlMspatieal «omii:t tstmpMaflmieaissl® aei'S was 

f©med» fb# yi®W ©f t^tre-jjlisnflsiie-elmic aalfi was nst, eiiseMd 

witfe Iw QUThmm.tlmm 

( i f I  3 m  f s g a  9 i  % h i s  



www.manaraa.com

& 
ft 

i 

3. 
H 
H 

f 

s 

g 

• IS 
K 

I # 

© 
& 
«< 

c* p-
® 

© H, 

I 

f 

ia» 

CT 
i" ® n 

1 g. 

& 
H 
® 

n O H 
g 
j» 
o 
Ct 
H. 

O 
P 

Ct gs* 
e f -
g' 

C5 
P 
S o 
» 

o 
|i 
t 

«fc 

g 

& 
H 

H 

I' 

Ct © 
r i 
c. B 

I i 
f 

& 

© 

« 

§• 

§ 

E 
m 
o 

0 
§ 

1 

o »i 
rt-
f 

3 m & 
«+ 

0 

d-
f 

I 

I ct 

e o o n P q 

H 

m Q 
s I ® p Q n S!* O «s m 

; I 
ct-
r 

f 
o 

m «a 

E 
0 

1 

I 

#> 

I 
t~j 

ct-

I I 
a ?s o 
® 

Q 
©. » 

f ss 

o 
p. 
p. 

I el-

P 
«0 
» ^ 
• « 

1 

m 

Kf e 

I 
O 
IS 
o 
M E cf 

•C#' 
M 

» 0 

13 
c*-
E 

f 

O 
hi 

P 
1 
rf-

m 

m •1 
© 

1 
E a* 

$ 
s 
H tgm 
PS. 

i3 £»• 
5- i 
® « 

 ̂ i 
& I 

^ : 
fB 1 Hi V, 
® O* 0 » 

« I 
1  I  
® 
g 
& H 
0 Q 

«6 

I 

»»i» 
s 
o 
& 

ef-
fe* P e¥ 
& IS 

f 
& 

ct- ^ 

i 1  ̂
I § 
§i © 
€+ 

0 

1 g 
o 

§ 
i 
o m 
S 

a 
«> 



www.manaraa.com

j I 
8 I . 

I  
i 

*4 
# 

I I I  
f j m & g 
" s s 
%« M # 
® » « 

« 
® mk 
# 

*4' «» 
© a 
I 
I 

g 

<«4 
I, 

•s 

I 

# it #-* 
® 
i* 

f4 

I •a 

i 

1 

53 
® m 
8 

I I I O i 

I 

I 
I 

s 

§ 
I 
I 

• 
1 
I 43 
« 

I 
# 

i 

I a e 

4 

ti 

s 

f !  

I 

I I ̂  I 

^ I 
I t 
5 I t ^ 

I I 1 i 
I I 

 ̂ s 

I s 

& 
i 

ei 

% 
4  ̂«4 

% 

I I 

M 

I 
I 
f a, 

+9 

© 

a 
t 

a 

5 I 
s 

a 
I 

a 

% 
m (4 

t ^ $ 

u 

m 
S 
1 

% 
1 

W m 0 *4 
1 

i 

M 

1 

s 
a 

I 
a 
H 
« '̂ 

4.a 

i 

e 



www.manaraa.com

*» $6 •» 

tke orier of tfaslr rdlatiimf deefeaslBg m# ph^syl* 

®tliiiiyl.e©sitiffi# «rtiliatua» -potassim, ant 

-î gaeglm* IxperlBientation with T&riom© types of epparatwa 

lmil©at«d tlsat tlie and ttekalqa© oriiaarily msad wltli 

oirg&noaiagiiesluB aad «litlii«i ooapoimds eottld fe# appll#i to 

many orgmoalkall eoiiipouuts witli goo4 results* 

leactloiis soditm-pot&ssim alloy, tMt Is&d to tim 

formation of ©rgais-oalkali eoapomds, prodiiosd only tlm 

organopotaselm eoapoimds idtli tlie reagents stufiied, and no 

traee coult b-e founid of orgsnotodim eompomMe. 

Ca^boaation of some orgaaemllcali eoapomuds, -litMiam 

eoapowats exe#pt©d, can b® affeoteS at room tempe-ratmî ,, 

tiie fors&tiom of Mgli yields of tlie eoyrwponiiag aeids* 

Tb,e results were aseribei to solmMlity effects of ttie organs^-

alkali, e^psmis, ajid tto alkali mstal salts of tlia aoits* 
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