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g« l«plaee»wt of Imlogan with metal alao 
imlgais » ««.»..,*••••••••••••* 26 

S. Matal lialflji «««••#*.•••*•••• 28 
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www.manaraa.com

« s -

Pag® 

2I0 Bapid eaipfesiiatloii of ajft«r 
allcwfing it t© a p©saibi« aqmi-
Mltoim Wtth •««•••• @S 

tE« An attempt®̂  i*@a&tion @f sodlisn eaproata 
iritli •«*••••••••••• 85 

23* to attaspt t@ n̂ talata witli 
• . » • • « « • • • • • • • • • •  8 S  

04. attasipt to |»î pai*a • • • 85 
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I. IWHOOTCflOM 

ffe© IneiNsaetBg of synthetic organic chemis

try on organoBietallie eoapounds stiowilated this investiga

tion of the aeleetive metalation of side chains attached 

to variotis aroaatic nuclei. 

Often, in the coarse of an original investigationĵ  

wtny problem® arise which subsequently prove to be of 

geneml value to the field as a whole. Such problems ex

posed themselves aM were attacked with as wach vigor as 

the original objective# 

The problem of increasing the length of carbon chains 

has alinays been of fundamental laportance, As a rule the 

organoiaetallic compound which is required in this process 

originates directly from th® halogen cmpound* In certain 

oases the desired halld® is not readily available and nruch 

time is lost in its preparation and purification. lateral 

aetalation is a tool by which tis® desired organoaetallic 

can be produced from th© more readily available parent 

hydrocarbtm of th© halid® and a common halogen compound, 

such as chlorobenssen®, in ccmblnation with either soditua 

or potassium »tal» 

A phene®enon of the migration of the alkali atcaa from 

the nucleus to th© side chain was observed and upon further 
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study pi*oir«d t© b© another ttS®f̂ l «®t3iod of «ff«etlng ft 

lateml 

fhe rat® ©f ©artoonation ©f lat©s*al organcaietalllcs 

ms fiMUd t© to® of ferj slgnlfleant impoi*taiMS« with regard 

to th® mtmr® of th® product whloli w»s foraed. Th® ex-

t®B8lw earbmatlo» experiments qpit® definitely excluded 

©artslB errtm̂ mis ideas utiieh w«r® being imbedded in the 

realm of ©rpmoalfcali cheaistî # 

Ijtter •eetlons ®f th® experimental i>art of this thesis 

include work cm Intereonversion reactions and the alljlie 

rearrangeaeat• 

It is trae that th® eheaistry of organoalkall c(̂ -

pouiids is soaewhat haxardoaŝ  Imt this incon̂ enienee is 

readily r®ao¥®d by rigorously adhering to all eommon 

prineiples of preeantim and teehnlque# 



www.manaraa.com

- 14 

II. HISTOMCAL 

A. Preparation of latoral Organoalkali CcmpouHda 

Some of the most widely sttidied organometalllc ecaa-

pounds are those having an alkali metal attached to a aida 

ohaiB -rtiloh Is attached to aa aromatic mcleus and are 

taioim as lateral organoalkali eo®pcwiads# Certain organo

alkali cGrapounds, such as thos® of fltiorane, are not con

sidered to h© in this class of auhatanees since th© reac-

tiv© hydrogen atom i® attached to a carhon atom which ia 

part of a cycle instead of a sld® chain as is specifically 

defined• 

The properties of lateral organoalkali expounds, with 

a few ©xeepticm®, are those common to laost organometalllc 

ccmpouMs, However, the ̂ thods of preparation are quite 

varied and a very great number of compounds result fr<OTi 

these Bî thod®# Therefore, in this case, a clear historical 

discuasion can he obtained only by discussing each of the 

organoalkali corap«MaMs accoi^lng to a sequence of prepara

tions. fhe sequence is Initiated with th© simple replace

ment reaction of a hydrogen atom by a metal and leads up 

to the more recent method which involves the migration of 

the alkali metal within the molecule# 
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dismission cm th® i*®a©tions of the late]!«X organo-

allcall Qcmpmrnida i» segregated and occups directly after 

the mln body of th® dlscmssloR on the methods of preparing 

these eoapoimds* fhis diflslon was made to order to at-

te»pt generaliaatlone and eliminate repetition. 

1, Repiaeeaeat of hTdrogen with alkali aetal* 

fh© slffi|>le0t method of preparing lateral organoalkall 

©ompomd® Is by th© r©plac®a«at of a hydrogen atom with an 

alkali isetal# The highly aoidie nature of th© acetylenio 

hydrogen atoa in phenylaoetylea® was used by Olaaer̂  to 

prepare piienylethynylsodlua by reaeting the hydrocarbon 

with sodiam aetal in diethyl ether. 
© 

Yomag found that potassimmi, rubidium and cesium, 

but not lithlumĵ  reaoted with phenylaoetylene to yield 

eoiapomds eorrespondiag to the one obtained by Olaser̂  as 

was evideaeed by the fofssatlon of phenylpropiollo aeid, 

subsequent to carbonatlon, in ©aoh case* 

The least eomplex ©f the wore heavily arylated aethane 

hydrocarbons to tsndergo substitution is diphenylmethane• 

Soditaa suspend̂  in organic solvents had no action upon 
% 

this hydrocarbon, but a resetion did oceur when the 

1. ©laser, hrnim, 154, 161 (1870). 
2, Oilman and l̂ ouag, Org:# Ghemi.. 1, 51S (1956), 

Sehlenk, in Houben-Weyi, ' *'Me Setmden der Organischen 
Cheaie'*, ?ol» I¥, pp. 94&-978, George Thieme, Leipzig 
(1924). 
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organie liquid® ®m̂ loy®d as sol-rants in th,« ©xparimant ware 

raplaoaii hj liquid mmonlrnm̂  Miaa potassium was used in 

tij© atjsane© of a solvant, a raaetion ©eourrad batwean the 

M«tal and diphanylmethana on heating th® raaotants to a 

taapiratmre ©f to give the dipotaaaium compound, 

CĈ HglgGEgi, as the produet,® 
6 

Hanriot and Smint-Piarra heated triphenylaethane with 

potaasium aetal in an inert ataoaphera and observed the 

formation of a red atibatanea which they aasuiaad to be tri-

phenylMfthylpotaaaiuii# Sine® than it haa bean ahoim that 

their aaatuaption waa correct# friphenylaethylaodiuffi waa 
9f 

prepared by Krana and KmrnrnxTSt by the action of aodiua on 

trlphenylmethane in liquid aataonia. Triphenylraethane re

acted with s©dlt«-aaalgaa bat not with soditm in organie 
a 

aolvantaj howevar, ©eaiwm and rubidium raaet with the 
0 hydroearbon in such media• Potaasium reacted readily with 

A1N  ̂
triphanylsethan® • •«h@n the two mre heated to a tempera

ture of 240̂ # 

fhat there is no danger of matalating the aroKatie 

nucleus is fouiad in th© following aequenee of woi%. 

4. (&) Iiebeau ma& Pieon, Coapt* r̂ nd*. 1?S> 84 {1921 )j (b) 
Wooster aM Mitohall, X' S«\'C'̂ iî »'_Soo>. 52, 688 ̂ 930). 

S* Saint-Piarra* Bull. 8o6"*"'elii««* / t  / ,  (1891)m 
6. Iflinriot and 3»lnt-Herr». tbld;. /TT t."i. 774 (1889). 
•?» Iraua and Eawaaaira, «r« Boe»» 4'H, 2756 <i923K 
8. Sohlenk and Holtz, Bar,. 49. to {l9ll ̂7̂  
9. V. ̂ roaaa, ibid>. 817̂ 641̂ ?1926). 
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reported the motalatlon of feeazem® with potas

sium when heated to a temperature of 240»250® over a period 

of seven days* He postulated that the produst was a mixture 
11 

of phanylpotaasiim and phenylaaadipotasslum̂  Schlank re

peated the work, findiî  that th® supposed phenylpotaBsium 

was, in reality, potassium with an Insoluble black coating. 
12 Haekspill prepared phenylcesiua by th© direct action of 

the very reactive metal upon benzene, but in view of 

Sohlenk*a contradiction of Abeljanz's work this result 

should be verified by an independent worker. 

The intense activity of the aeetylenle hydrogen at<̂  
15 

is farther indicated by the work of Gonaat wherein indenyl-

sodiim, a very weak metalatlng agent, ms used to replace 

the hydrogen of phenylacetylene to for® phenylethynylaodium. 
2 Itoung has prepared pl̂ nylethynyllithlu® by aetalating the 

corresponding hydroeai%oa with phenylllthi\im and n-butyl-

lithlum and states that, in all probability, this can be 

aceoaplished by using any ©rganolithium corapoand derived 

frc® a hydrocarbcm eontainlng a lesser acidic hydrogen 

than phenylaeetylene. 

10. AbeliansiV ibid.. 9. 10 US'Te). 
11. Schlenk an̂  ieyer, ibid.« 46, 4060, {191S). 
12. Hackaplll, ton. ehlm̂ » / 28, '653 (1913). 
IS, C'onant and Whelait̂ ..""X to. Chem. Soc.. 54. 1212 (1952). 
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2. Metalatilon of hydroearlaons with organoftlkall c<asipoxmda« 

14 
Aeeording to Sehlinilc dlphenylmethylaodlua i» beet 

prepared bj a dc»bl« deeompcjsitloa reaetion, using diphenyl-

metlme.® aî  beasylsodltia, 

CCgHg>gCi% + CgHgCHgSs -CC6%>2CHHa + CgHgCHg. 

The pro<&iet is ©rang®»red and stable in diethyl ©thep. The 

reaction was allewed to proceed, with shaking, for a period 

©f fiT® to six day» during whieh the diphenylmethylsodiuai 
14 precipitated as an orange-wd solid# Hienylsodium has 

been employed to metalate this ĥ droearbon̂ ® in benaene 

solmticm, the lateral position of the sodiiim mttm being 

proved by the meual eartoonation methM. Ko yields were 

giirea to indieate the extent of the asetalation# Diphenyl-
1® aethane was also metalated by Kirby when he treated the 

hydroearbon with an ether solution ©f n-btttyllithiu® for 

twenty hotirs and then obtained a 20% yield of diphenyl-

saethyllithitim as eirideneed by the formation of diphenyl-

aeetio aeid on ©arboaaticm* 

friphenylaethylpotaasitim, -sodium and -lithiiiai were 
2 prepared by Totuag in ether solution frc® triphenylmethane, 

di-̂ -butyliaereury and the corresponding alkali metal# 

14* Sehlenk and Ber̂ ann, Aym», 464. 18 (1928), 
15. Bdstafthl aM Ihrhart, patent, 671,098 (1959) 

r"C»A» » 35, S391 (19S9J7| Boeteahl and Ihrhart, Ger-
ladTpatenf, 6SS,08S (lfS6) §0, 7582 {1936J7 

16. "Kirby, R# H., Unpublished ooserratione. 
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TyipJî njluethyllithiiKm was also -obtained from the hydro-

eafboa and ja-hutylllthlini pr&p&red In accordance with the 

If TOthofi of G13.IMI1 mA eo-workers, 
18 

A delayed publication of sow® work hy Dr» R# V» Yottsg 

revealed tliat ph«iiyll»opropyl8odJ.um may b© prepared In 41̂  

yield, by the reaction of d5.ethyMercury and oodlum using 

eiwneae as the solvent. 

While atudylng th® ©ondltlons of structure necessary 

for the â ltloii of organoalkall cc®ipounds to ethylenlc 
19 linkages, Zlegler and co-workers found that certain raem-

bers of the phenylated ethylenlc derivatives would tandergo 

smbstltutlon reactions (or setalatlon) rather than addition 

of the organometalltc compounds. It was noted that the 

aMltlon reactions, when they did occur, mre almost in

stantaneous in rate while the subatltutlon reactions took 

place only over varying periods of time# As an example, 

(CgHg )gC=C10Hg reacted ccwpletely with pheayllsopropyl-

potaaaitja in one hour, while a closely related corapoiind 

CCgHg)CH=CCCHg)g required tt̂ nty-four hours for metalation. 

An indication of th© variety of cospounds preparable by 

this substltuti<m reaction is gliren in Table I» 

17# {3ilman, Zoellner and Selbj, J» a»» Chem. Soc.. 54. 
195̂  (ISSS)m ' 

18. Gil»an, Pac®¥its and Baine, ibid#. 82, 1519 {1940)# 
19# Zlegler, CroasiMtnn, Kleiner aM SchWfer, Ann«, 473, 

1 (1929). 
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I 

SiibstlfemtM Ethyl«snes letalated by Hi©nyll0opropylpot0Ssi«iB 

Coapomift aetalated 

CCgHg)CH=CCf:Hg)g 

C0.g%)gC=CHCS3 

ccgf%)gc=c(c%)g 

CCgHg)gC=CM?HgCIg 

{Cglfg)ge=C'KCHgiCgHg> 

CCgH5)CCHg)C=CE(CgHg) 

(CgHg )0Ŝ CH=0li:t̂  COgHg) 

C CGHG )CHG CCMSCI LGC% C CGBG ) 

go 
Seliorigim fls?st otos@Fr®d the ppoecss of later ®«t«» 

Xatlon In Ma atudles oti ©thylsodtim, prepared frm diethyl-

m®r^:ry a»d m&dlvm, m a aetalatlug agent. After Isolating 

benaoie a©id subs©i|uesat to the carboaatlm of a benaene 

suspension of ethyleodlua, he tried, thla transference effect 

oa toluene, & nueleufi whleh affords the possibility of 

either mielear or lateral metalation. It was found that 

mrhea th® ethylsodluii was prepared frcaa diethylHsereury in 

the pmsmac® of toluene, only phenylaeatie aeid resulted. 

Surprisingly howwr, when the ethylsodltm was prepared 

Compound foraed 

(CgHg)CHsC(CHg)CĤ K 

(Cg%)gC=0HCHgK 

(Cgig )2C=C (CH3 )CH2i: and 
COgHglgCrKJiCEgKJg 

CCgHg )gC=CBCH(K )cn^ 

CCgHg )gC=G»5H(l) (CgHg) 

(CgHs)g<;il2<K)C=CHCC6Hg) 

(CgHg )CHCK)CH=CHĈ (CgHg) 
mid 

(Ĉ Hg )0Rf E )CH=CHCH(K) < Ĉ Hg) 

( CGHG )CHC K ) (CH=CH )2CH {K ) (CGHG ) 

20. Sehorigin, Ber». 41. 27g3 {1908). 
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fPOTi diethylzin© In tolwii®, tli® pb«aylac®tic aeid was oon-

tawteated with £-tol«ics aeld» Sê eiml other sethylatad 

to©iiz®n®s were ©mplof̂ d as solveats* When m-xylena and 

®thjlh®nE#n© were used, m-tolylae®tio and hydratropic aeids 

were obtained, respeotively# 3n the ease of the ethyl-

Tmnz&m it is Inteî sting to not© that »etalation oocunnid 

on th© ̂ -oarhoa atom rather than in the teî nal group* 
21 

la further researehes, Sehorigin extended his work 

to ffl©talatl<m of other nuclei, with subsequent earhonatlon 

and isolation of the eorrespcmding aeids as a measure of 

th© extent of metalaticm* fhe following tahle gives a 

sumaary of th© nuclei itoloh were exposed to the metalating 

effects of ethylsodium and the results obtained. 

Yields of Aeids frcm the Various Huelei after Metalatlon 

fABIS II 

-̂Xylene 

g-'Xylene 

foluene 

o-Xylene 

luoleua employeA 

DiphenylaethaEwi 

Phenyl©th«i3« 

£-Tolylaeetlc acid 

g-f olylaeetle aoM 

Hienylacetic aeid 

o;-Tolylaeetic aoid 

Diphenylaeetie aeid 

Hydratropic acid 

Aoid isolated Yield 1%) 

0.9 

1.0 

3.3 

8.0 

16.0 

16.6 

Mesltylene 

jg«»Cymen© £-H<moouiiic acid 

£-Dimethylph©nylaeetic acid 18.3 

2.2 

21. Sehorigin, iMd.. 45. 1938 (1910) 
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®xp«rtii»ents by Sehorigin led him to 

the fonmlation ©f m stat®®&nt whieh Is now known as the 
21 

Sohorigin Bules "̂ In ̂ talation, the carboxyl group en

ters a position smeh that the resultant aoid has the lonwst 

melting point with respect to all other isomers.** This 

rale does not apply t® the nuelear metalations of dibenzo-
go 

thiophene teat does see« to hold quite well in the case 
o« 

of the olosely related ©jeygen analog, dihenzofuran, *ftiea 

metalated hy ©rganoaUtali ©<»apoiinds. One of the few excep

tions fĉ d in the literature to this rule Is loeated in a 
24 paper toy Gilma upsm the metalatlon of g-methylfaran, 

A nuelearly substituted product was Isolated, although the 

melting points of the Isooers (dL-fUrylaeetio aoid, 68®; 

S-®ethyl-2»furolo aoid, 109®) suggests that furylaeetic 

aeid should haw been foiwed» fhis eawfeptlon, however, 

does not disprov® the rule, espsoially since ally11© re-

arrangeiaents are Im&wn. to occur in reaetiom involving the 

2-furylaethyl radical 

Deviating for an instant to mercurials, it was observed 

that Willi© the »et«latlcai of toluene with organoalkall com-

pouMs involved the side chain pŝ dominantly, aietalation 

22. 0ilMin and JTaeoby, J* dr̂ » Cheâ . ̂  108 (1938)j GlliMua, 
Jaeoby and Psaeevltz. ibid*. 5. 120 (19S8)# 

23# Oilman and founst. "iiV 'Shew* Soc*« S6. 1415 {1954}$ 
oilman and YouIŜ  Ibid.. W. 1I51~T1935̂ ! Oilman, ChSmy 
and Willis, ibid.> fel. 9ST( 1939)i 011man and P. R. 
¥an Ess, ibid.. 61. 1371 (1939)? Gil»an, Lanf̂ ham and 
Willis, 15X377̂ 3̂46 (1940), 

24. dlliaan and'Sreuw, ibid.. 1123 (1934). 
2§. Runde, Seott and JoSion, iMd.. 82. 1284 (1930). 
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26 
with »«r<jurj coapoyuds placed the metal upan the nucleus. 

2? Moptofi, upon the preparation of n-amylsodlaa from 

di-n-amjMereury ia. toluene soluttoa, obtained, subsequent 

to earbomtion, ph»njlaeetic aeid (13^) and pheajlmalonio 

acid (45̂ }# fhe work on this aetalation of toluene has 

been ®s.t©iid«d and a coaplet® diseuaston m&j b© found on 

pmge 144, 
oa 

Clllmfta and B©bb, observed that lateral aetalation 

of diaryla®tli«ii®» &|>i^ar8 to be aff«et®d significantly by 

the natur® ®f th® aryl group# When n-butyllithium was used 

as th® aetalating agent, the yield of dtphenylacetic acid 

frc® dipheaylawsthan® was 2G$t the yield of phenyl-ĝ -tolyl-

aoetie acid phenyl-^tolylmethan® ms SO^j and the 

yield of phenyl̂ dt-naphtfeylaeetie aeid frisaa phenyl-ct-

naphthylnethaii® mas 8€^» Bibensyl was laterally dira^ta-

lated by |i-lmtylsodluaa and n»butylpotft«8iuffl, in bensene, 

to an ©3Kteiit of arad Sg^, respectiwly# The product ob

tained after earb®Batloa was c£,{3-^lphenyl8ueclnic aeid. 

Meta3Lation with aodiua wide» 

29 jtccoî ing to the work of Wooster, sodium aside does 

not ffietalate dlphenylsethftne in organle solvents. However, 

Pigroth. Ser.. 51. 81S4 Cl898)t 5g. *tm (1899)t 38. 
t032 

27. Morton and Hechenbleikner, 3* Chem̂  Soc.. 58. 1024 
{19S6). 

28. Qilman and ̂ bb, ibld«> 61. 110 C19S9). 
29. Wooster, Cheâ  Re'g.. ll. l <19S2), 
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on ehanglng the i»©aettori medium from an organic solvent 

to liquid aramonia, the reaotion proceeds smoothly with th« 

formation of dlphtn̂ lâ thyleodltna as the product 

In an atterapft to prepare alkyl- and phenylalkali com-» 
SO 

pounds in liquid aaaaouia, investigators obtained tmsuc-

eesiiful results du© to th® ajsaionolysis of the organoalkali 

ecmpouads as soon a# th®y w®r© formed# It might b® said, 

then, tlmt in tfees® eases th© ionization of the hydrocarbon 

is less th&n that of th© arniaonia. to the other hand, when 

th® hjdroearbo» is ionized to an extent greater than that 

of aiaaoiila, the formation of the organoraetallle compound 

may be »ueeessf\illj eompleted in that solvent. Wooater 
4b 

and llitohell infestigated "Various phenylated methanes 

and ethane#, observing their reactlirlty toward sodium 

a»id®, potassiua amide mod potassium In liquid aomnonla* 

ObeerTatlati of the results, ladioated in Table III, led 

to th® foOTilation of thm "Benssoĥ r̂yl Hule'*#̂  ̂ "The 

ability of potassiu® amide to replace with a potassium 

atoffi a hydrogen atca in a ĥ î ocarbon of this elass is 

confined to those expounds in which at least two phenyl 

radicals are attached to a aingle carbon atcjia# Bven then̂ , 

reaction takes place <mlj when this carbon atom holds a 

hydrogen attached to it in addition to the two pl:tf»nyl 

SO. Erams and Ihite. J# Aa» 0h«»* Soc«. 45, 777 {1923)i 
Whit®, Ibid.. 45, TO (iMS). 
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group® . It 1® this pftrtlculai* feydrogen whleh is involved 

in thm aetalatioa^ toeing the on® replaced toy the potassium.*' 

Tmm III 

Aetlon of Potaasitm and Fotasslum laid© on Mienylsted 

Methanea and Ethanes 

Compouod metalated 

OgHgCHg 

CC#5)2«% 

{CgH5)g0H 

CgHgCHgCÎ  

C#5C%CHgCgHg 

{CgHg)gCHCH(GgHg)g 

(CgHg)gCHC%0̂ Hg 

CCg%)sCCHg 

CCgl5)gCCHgCg% 

<C#5)gC.0(CgHg)3 

PotaaaitMB 

Ho aeticm 

Heaets 

leaets 

Wo aetioa 

Wo action 

Mo aetioa 

Beaets 

leaets 

Slight reaetloo 

Slight î aetlon 

Cleaves and then 
adds 

PotaasiuBi aaide 

Ho aetlon 

Beaets 

Reaets 

Ho aetlon 

Ko aetlon 

Ho aetlon 

Eeaots 

Keaota 

Ho aetl<m 

No action 

Tripheny3jw9thylsodluffi may toe readily prepared in. a 

very par© state by reaeting trlpheiiyl»etl«iie with sodium 

aaide in liquid î cmia* 
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4« Mdltloa of aetal to yadi<s&l« 

In generml, tli© trlarjlm̂ tJijlaltaall eorapownds may be 

prepared by the aetton of an alkali metal on an ethereal 

solution of the free radioal» 

Aeeording to Sehlenk and lareuŝ ®̂ sodium doe® not add 

to triphenyl»thyl in ether ©xeept in the form of soditaa-

aaalgaai inatead the radical is polyaerized to g-benzo-

hydryltetraphenylfflethane loader the influence of the sodium 

aetal* lowewr, under the eonditions of Bachsann and 
SXb 

liselogl®, itoerein the surface of the sodium metal was 

Iteept ©lean by stirring with glass beads, the triphenylmethyl 

and sodiua reaoted rapidly la ether to give triphenylmethyl-

sodiu® in praotieally quantitative yields, only traces of 

the di»@r being formed# jg-Blphenyl-ĉ '-naphthylphenylchloro-

methane when treated with eopper pom̂ er and sodium metal in 

ether solution gives jg-toiphenyl-cC-naphthylphenylreethyl-

sodlu»» Dl-£-biphenylo-QC-naphthylehloro»#thane yields di-£-

biphenyl-cC-naphthyl»ethylsodiuffi when treated in the sŝ  
Sla manner# 

5# ReplaoeaBent of halogen with metal and also aamlgam* 

Triphenylchlormiethane was found to reeet very readily 
•a-i« 

with sodlua-awBlgaa * in organic solvents to give 

SI# (a) Sohlenk and Marous, l̂ r## 47, 1664 (1914); (b) 
BaehBsnn and Wlselogle, 'J"#' A«#'̂ heiB# Soe#., 58, 1943 
{19S6)# 

52. Sohlenk and Oohs, Ber,. 608 (1916). 



www.manaraa.com

m  -

t x̂ |teaj3jietl3qri8 ©iiw. 

Cmrl®a»ly «a©ttgfe, thm best iMinetiOT %q mse fop 

iMg %»tpimnylumthjli3&S.%'mk %» m iŝ resti* 

gat®3?»̂  ̂toaf# «# fh®y atat«d 

sodliyKt €Li€ with »tth»T 

©I* tri|iieii|'il3dratt«Hitbam® im mttmr or "bmsemUm ISmrnvw, 

M.&'bmm mM. fcŝ ôig %&«t triplieB7li»h3.or@n»tlia&« 

ifapidly witli to #tber t© giir« 

a®ai»ly q̂ iatitatiire fleMs ©f tjpipfeesyJwethylaodlm, prs-

¥td«dl fcl«» ©f thm aodimm wwi kept expoaefi. It va« 

<leeMed that eMita &hX&r%4m mhi&h tlie «%tx>fad« of 

thm a«lia» the î aetloa aM aauaed tlie diaepep̂ aey 

in th» x̂ amlts o)$taimed* fMa reaction alao oecmrs in 

IbCHQiseme a&imtio» %at at a wieb alowsr xmte» 

wm ptmpsm^ %rtphmmj'imtlx;^lp®t&mXvm0 -litMam, 

-smMdlTO wai -©eaim bi' mm ®f ti*iphS]if3.eh!L©z»oa9@tBaiae;̂  tbe 

eoireapopiiiig a^ in aa mahf&wmm mtTamv 

aolmtioa* BubMiw aM neaiiiu reaeteS with tpipbe&yX* 

ixi ®x>̂ mie aolwî ta* j&Il these smbatames 

mm SGliSSy solmbXe in ethep aztd in benaene* 

Tb® aedim aM pt»tm»s%vm ecmpcmMa h&ym aXa® t̂ en ahonn to 

be seXuble Im lî mid emm̂ UBk to emi&uGt the eleetrio 

&wprmt In rnrnXntlrnm^ 

SS# Ca) ll®i»t®» St«̂ BS|i Mm* Cbs»# Soe«> 54« 1919 
(1932)1 (b) llba,  ̂fOO C1884)| Ce) a®Bibe3?g, 
ibia.. • m. siso 

S4. tiŜ sSi 8®««», Mm. 0h®m> 8oe>. 47, 2?S9 (1925). 
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P-Styi*ylllthlvjii fefts Im&n prepared by peaetlng 

and lltfelmm in ©tlier# 

Mr» P» 1* Moor®, of these laboratories, haa been un

able to ferify the statement of Zlegler̂ ® that bersryl chlo-* 

ride reaets with llthitsffl in ether to give blbensyl. No 

reaction mm observed• Benzyl bromide and also benzyl 

ohloride did nat î aet with lithitm in llgroin, even when 
«w 

allowed a reaction ti®© of ®ix weeks« 

Beniylsoditiffi and benaylpotassitm have been prepared 

by the action of the correaponding alkali petals on benayl 
4b, 30 

halidea in liqpld a«Boalft soluticra# k deep red eolor 

developed la eaeh ©as®, and this ̂ adually faded imtil the 

solution was eolorlesa. It was eoneluded that the red 

color was due to the benaylalkall expounds# However, it 

is obviows that this is not a suitable method for prepar

ing these ®«®p0aad»# 

6# Metal halyls* 

SSa In 1932, Morton and Stevens prepared triphenyl-

methylaodiu® by the action of sodium oa tripheaylchloro-

methane in diethyl ether with the aid of "metal halyls". 

These substaaeee are m&mmd to be fo»ed when either 

55. Wright. J,' Chê V 1. 457 (19S6), 
36# Ziegler 'and'" Per»»« jBerT. 64, 448 {1951) • 
Zlm See page of this .%he$ie* 
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•brometoenzen®, 0h,lorob4Bnzea®, a-̂ toutyl chloride, "benzophenon© 

or t®traph®nyl®thyl®n® is add«i to th® 3?©aetion mixture of 

triph@fijlchl©ro»©thane and sodium acco3?ding to the follow

ing mschauisas 

Br—la 
I 

Ĉ Sodluffl halyl** complex) 

Q _ ,.̂ .,,0- , ..0., 

{Ĝ Hg)gG- -f la CCgHg)gCSa 

2 Dr# Rm ¥# Totmg substitutad triphenylmathaoe for the 

tripli®iiylelil©r<»#tha»© .with smeeesafal result is • 

7* Di@pla®«gat r«&®tiooa> 

fh« simplest represeiitatiTea of the colored organo-
36 

alkalis ar® th© beaajlallcall o-̂ pouads* Ziegler and Dersch 

prepared heuayllithluBi hj atmklmg an ether solution of 

hefizylmagiaeaiim ohleride with lithium for two to three 

day»« fb© iwgnesluia was displaced hy the lithlua according 

to th® following reaetioiis 

CglgC%MgCl + 2M »• CglgCHgl,! + Mg + LiCl 

fhis r®a©tioa la qulta slow and unless time and dilution 

factors are earefUllj controlled ao henzyllithitm, or only 

a wry amall yield, will be obtained. 
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Benzyls say b© pr«paa»®d in tfe® pui?e state by tb« 

Ittteraction of dlbenzylmeremry aad sodltia to b«n»en« Jiolu-
ss 

tlo». As tfe© bfick-red opganoalkall eorapound forms It 

precipitates f¥cm the bensene or petroleum etber solution. 

It ffl«y be redlssolved in diethyl ether bat the solution 

imst be kept very ©old or the ether will be cleaved ia-

jiediately, Even the ©old, reddish-yellow ether solution, 

whleh is capable ©f eoiidii»ting the eleetrie cuŝ nt* de-

©ompoaes quite î pidly* In this inspect it differs very 

greatly fro® the oorrespoBdinsg lithium eewpound which is 

quite stable in ether# aftmuylsodiuffl 1» inflaaaaable in air 

and forms large amcnmte ©f stilbene when oxidised very 
Si 

slowly.̂ " 

lo sodium or potassiu® derivatives of vinyl or eub-
S9 stituted vinyl radicals are known# An attemĵ  to prepare 

{Cglg)̂ J=€ffla, diphenylvinylsodiim, from the corresponding 

sercurial resulted in the f©f«ition of 1,1,4,4-tetraphenyl-

but®ne-2-dl»odluffi-l,4, CCg% )2CKaCH=GHCJira{0gH5 >2. 

8« Halogen-ffietal intereonversions* 

40 Gilaan and eo-workers observed that when (5-bromo-

styrene and n-butyllithiuM were heated in petroleuis ether 

58.' Schlenk'and Holtg. Ber.* p. 2m C1917). ' 
Schlei& and Ber̂ ann, Aim>̂  46S. 98 {1928), 

40. Oilman, taiigham and Moore# Jka* Chem» Soc<, . 62, 2328 
(1940)» 
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(ib.p*, 36-50®} for twenty hours mad then eartwmated, a 23̂  

yieM &f trans*©timaaio aeid r©amlt®d« fh® yield after 

heating for Mt on® hcwtr was 19%m fhis preparation of 

(3-8tyryllitliiTm lay a halog®n-«©tal interconversicm is one 

of the iiost î esat methods of preparing a lateral organ©-

alkali ecsftpottMj 
(pet. ether) 

CgHgCl=CHBr + a-ê l@Li CgHgCH=CHLi 

Ifeen diethyl ether was ueed as the mediiaa, the reac

tion between the (S-lwomostyrene and n-hatyllithiuia took a 

different coarse Inaeimeh as a 42»Ŝ  yield of phenyl-

propioli© aeid mfas obtained on earbcaiation. One of the 

meohanisae offered for this reaetioa involires a lateral 

organoalkali intenaediate whieh has not been established 

mp to the present tin̂ f 

C@%CH=€l®r »-̂ g%CLissGĤ  CgHsCHCH 

ĈgHgCsCLi 

9. l®tal*«etal tntereon'gereiatt* 

Metal-metal interemirersion eervee as the best method 

knoTO at the present time for the preparation of benssyl-

lithiim* This benisylalkall eoapotmd aay be obtained by 

the aetion of ph®nyllltlili;w and also lithium alky la on 
38 41 dibenzylaieremry * aeeording to the following reactions 

41» Hein, Petaelmer. Waaler and Se«it2. Z» anorĝ  all/!?ea« 
Cbe«>, 141. 204 (1924). 
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-2CeKg0%i.i 4- (e2%)g% 

ss 
B®azyl3MS®a©»lnm ©hio'jfdd# ulth î eayllithliM 

oad a©e©i^l«® t® tlie imwsttgatOFS this 1® fcfe# »e»st oob-

a©t-fe©fi ®f pwipaFiiB̂  beazylllthin® foi* 

msii ia ip#««%i««as wl̂ fNH tl«i p:r®#«»« ©f ts1b« diphenySĵ ag* 

m®Biw &fjr#f€s mo disaS'vamtiyie* 

0g%0^^lgGl + eg%Id ^CgSgMgCI^glg + MCI 

OgBgHgÔ CgHs + OgHgLl -(CgBs)̂  + OgHgÔ  

A aathed of prapKriog bnuyliitJiiiiia «hieh !• qulta 
AT M«iitl©al witli thmt &t S®ia amd eieeept for 

%M wi0h a©re ©ottTemieat aetfaoS of ia?©|mi?iiie alkyl* 

alkali frtm %i>mide amS lithim in plmcm of tbe 

a©iN9 «xp®asiv#. was msM toy Zioglar. 
3ja 

TM® i?ettOti©a Is ths -emm tfeat Ii»gl#i»*̂  n««a ia ordar to 

€Let®»ia# tins ©Bwrniit; ©f organolitMrn QomprnmS. ptmrnent ia 

«tii«r solutiffis, thB trntmrnmrnmlom. of aii3»ii«yl«» 

wmrmsj mitt g-lifiitjl.litMt«» 

10# GMm&mm i»ea@feioii»» 

eiaamg® raaotloiia imj be ma«d to prapstr® lataral 

of^aaoaBeali e«p-oaM» l«t mamallf tl»s ooapotmds meoessar^ 

ia tl»«»® raaotioaa ar® diffiealt to ol9taii2t,i awSl tfa« yialda, 
4t% 

as a rml®, mm aot gooA# Marcrns,*'̂  ia sorae studiaa witia 

Zi#gl®r aî  Eobaffar, Am*. §11. IS {10S4)* 
4S» larema, 1», Uisaertaticaai '"Mitŝ ge. sar W&xmtnla d«r 

• friai?̂ l»»tlifl«," ftooaa® aafl lal>®3?t Cfaida i* fh«), 
J»na* liM* <̂ lgiiial not a®®n.» Cit«4$ l̂ahi»«»T«r-
gaietmi® 4®g am- <a®a Baataofeaa PBiir»i>gitat»ii Kpaiiiimaaaa 
sofariftea.. W, §@5 C19MK 
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Sehlenk, meatlmed that l,l,l,2«t0traph©iiiylethane waa 

cleaved p&tmslvm to tplphenylaethylpotaaalum and toenzyl-

potaasiua* 

<C6%'S®''«2®6®5+ ̂ + OgHsOHgK 

44 Suhs®qmently, Zlegler and Thleibsiana, In an orienting 

®̂ ©rla©at, carried out a similar reaction with sodium-

potasaim alloy isolated, after oarhoaation, triphenyl-

acetic a©id tout no id3®aylaeetlc Blphenylstethylalkali 

eoBipounds my h% eom?®nl®ntly praparad from the methyl 

«th®r of toensohydrol and also freaa â m-tetraphenyl©thane 
44 hy cleatrag© with sodiwm-potassiaa alloy. 

(CgHg)gGKH(Cg%)g + 21 -2<CgHg)gCHl 

31ft 
Sohlenk and Mmrcus treated pentaî enylethan© with potas-

sl«ii metal and obtained triphenylaethylpotassltim and di-

phenylaethylpot»»si«a aeoording to the following mechaniara: 

«=6«5)5C0»(06%'2"̂  ẐTOgHsjsC- + (CgHgJgCH- + Sg' 

-(OgHsjgOK + (CeHsjgCHK 

fh® eleaTag® of the methyl ether of dimethylphenyl-

earbinol is used as a saethê  of preparing phenylisopropyl-
4E 

potaasiim* 

CgHgOCCHgJgOOHg + 8K -C%OK + C^E^CKiCn^)^ 

fhese cleavage reaetions are of interest not only for 

preparing organo&lkali eompounds tmt also laay be used as a 

44̂  Ziegler and Yhielaann. Ber«. 56, 1740. 2455 (198S), 
4S« ZSiegler aM Schnell, Ann»» 4577 227 {1924)» 
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teat tor w«ak«a®d &».Then to capljoa boiids* 
4S 

®M Ro8#nwaM reported an int«]pestlng eas« 

in whl&h litMtaa appafKBatly a ©apbon to earbim 

linkag®* l,l,3,®,3-P©ntapli«njl-l»prop®a© aad lithim in 

aft®r s®W3fal days, gaw on tô roljsis tFiphenyl-

®®thafi@ and lj|l,4,4-t®traplienyl-g-bat®ii®» Carbonaticai 

yielded tyipl3®mylae®tie aeid aBd l,l,4,4-t@traphe»yl-l,4-

dicarlio3cy-g»1mt«n,«» fbas© r@»talts indioatM that th® penta-

phenylproptn® split into two pai?ts, a triphenylmethyl radi

os! aM a 2|,2'»diph®iiyl#th®nyl radical, th© latter dimerissing 

either before or aft«r addition of lithiiim to fora th® sub» 

a titrated buten®* 

11 • Mditioia of alkali metals to umsatmrated linkaî es. 

Schlenk and eo»w©rk®rs olJs®rir«d a reaction Involving 

the â ition of alkali metals to various phenylated hydro-
47 earbms# Generally, this type of addition occurred when 

th® earbon atms of th® maatmrated group w«r« "load®d'* 

with ether jtienyl, naphthyl and biphenylyl groups, Ther® 

ar® a few cases in î ieh ther® is an addition to th® doubl® 
47a 

boat when no aromatie groups are present, but sine® this 

addition does not Involve lateral aromatic ocmpounds, it 

will not b® discussed. 

46, loelseh and Bosenwald̂  jr* Am# Chew. Soe». 59. 2170 
(1937}* 

47. (a) S©hl®nk, Appenrodt, Mioha®! and flial, Ber.« 47, 
473 C1914)j (b) Sohlenk and Borgpann, Ann.« 'lig.'ir 
(1928). 
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Tlies® partieulap i»®aetlona are not very rapid an̂  & 

airigle laagaturafeed cimpemnd my give rise to a variety of 

ppodtiets# Seme aoleeuieŝ  however, give well defined 

prodiaets whî h are usually ideatified by forming known 

derivatives* Aside fr®i tfee noraial ©r aiaple addition of 

alkali metal, there also oeeur diwerlKlng sad dispropor-

tionatlon additions. Easmsples of eaeh of tisese various 

kinds of addition followi 

I lomal addition 

(CgHg )gC=C {Cglg )g + 2»a (̂CgHg )gC (Sa )Ĉ a) <<̂ 6% ̂2 

II Dlmeriziag addition 

g(CgHg)gC=€Ĵ + 2Sa {̂0gHg)gC{Wa)Ĉ CHgG(Ha)(GgHg)2 

III Disproportionation addition 

2 C0gHg )2C=CH0%CgHg + SM  ̂2̂ GgH§ )gC (Li )-

-C-CH2C#SJ7̂ —̂̂ <C6Hg)gC(I,l)CH2CH2C6H5 + (CeHslg-
H 
-am )Cl=ClCg%  ̂CCgHg )gC=CBCH(Li )CqM  ̂

(Iscmerization) 

la example III It may toe seen that two free radicals 

disproportionate to give a satmrated and unsaturated hydro-

eartioii# lowever, K* Eiegler suggested ttiat tlila reaetic® 

ean oeeiar witlioat the fo»atlon of the two free radicals 
48 

in th« folljowlng winners 

48, Sohleak and Ber̂ nn, ihid> . 4?9> 42, 50, 78 (1930), 
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)gC=CHOBgCgHg + 2IA ^ (CgHg ^ 

CĈ Hg )gC=CHCHgC@Hg + <CgfIg )gC (M)C {Li lUGHgĈ Hg  ̂

CC@%)gC{I.i)C%C%CeH5 + CCgHg)gCCl.i)GS=CK6H5 

Sistilar reaetions liaw been ©toseî ired with potass itua# 

Oooasioimlly lltMm resets more rapidly than sodî aai, but 
47b 

in th® large mmhrnv @f ĥ r̂oearboas iiiT«stigat«d, 

lithitm g®m©r®!llj a«tM mor® slowly, fh© organopotassiti® 

ecmpsmî a iNire aaually prepared in petrolexj® ether while 

the sodli«2a aiffiS lithitju (©orapouads were generally prepared 

in diethyl ether* fhe mse of petrolem ether for the 

©rgaiiQpota»ai«itt ©cmpounds is indieatî  of iaereased ac

tivity and ««iphasizes the preeisition that is necessary in 

Qhamlng, solvents for the more reaetiv© organosetallic 

e<mp0unde t 

Sohleak and B@r|p»ftim compiled the following table 

showing the addition of alkali raetals to various tmsatu-

rated hydroeartooas* 
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to the Carbon-Carbon Double Bond 

Addition prodttot 

(C6HgC6H4 )gC Cla )C%CHgC {Ma) (CqB̂ CqÊ  >2 

(CgHg)gC (Sa )CHCSa )CgHg 

CCgHg)gC(ta )C(Ha) (CHg )CgHg 

lo i?©a®tio» 

lo r«a®tion with sodium 
CCglg )̂ C iLt}C{GÊ  )=CH2 {?) 

lo i»eaetion, 

Th® Addition ©f Ami! 

Gcmpoaad 

<CgHgCg»4)2C=C% 

(Cg%)̂ =GlCgag 

CCgHg)gC=CCeH2)CgHg 

<CgHg)gC=CKÎ  

{0gHg)2C=CCC%)g 

CgHgCl=0(C%)2 

C6%CeHg)c=cCc%}g 

^̂ 6%'V®® % 

{0gig)gC=cac%Ggig 

CCglg|gC=GHCI(CgHg|g 

{CgHg)ge=cC0i)Cgig 

49 A few eases hâ e been observed in whleh only two 

atoas of alkali *«t&l added to the alleni© linlcage. In 

this reaetloa both domble bonds were eleaved, the result 

being an aryl&ted derlTativ® of methylene ha-̂ lng an ap

parent divalent ©arboa at<»a« 

lo reaetiott 

lo reaeti®B 

Substitutions(CgHg >20(Na)CB=CHCgHg{?) 

Cmplex raaetion 

CCgHg IgC (Ha )C (Sa) CC» )CgHg 

49. SehlenJte and Bergitann, Ann*. 463. 22& C1928)» 
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CCgHg )gC=C=C (CgHg )g + 2Mm —- (Ĉ Ê  )gC (m >-0-0 {Ha) (CgHg >2 

fh« 3?«d tols-̂ lpli®iisrlaethfl»CMllt3̂ »m#tli7l«tt© formed. 

on the other hand, reacted to give the following 

ccwpomds 

C Cglg )gC C Li )CB—C C M jCgHg 

o 
Heferrlag to tfc® nonaail addition of alkali metals to 

tetraiAienylethylei», it is well Imown tluit sodium adds 
49 

quite readily, this toeing trae only of scHiiiia. Lithium 

does not add under eorresponding eonditions and this ia 

not surprising in view of its lesser general reaetivity. 

Likewise, potassium apparently does not odd, and the posi

tive reaetion with sodî M-potaasiua alloy may have been 

due to the initial nAdltion of senium followed by replace-

»iit of the two sodium atoms with potaselim# Rubidium and 

eesiuii also do not add# Sodiu«-rubidi"0ffli alloy gave the 

rubidiuia oc®pouad liiil® the behavior of »odiu»«-ce8iua alloy 

was not reported* fhe apparent lesser reaetivity of these 

otherwise extr«ely reaetive aetals may be due to steri© 

fa©torsJ in the ease of tetraphenylethylea® there is 

present a hî ly sterieally hindered olefinie linkage, and 

this together with the relatively large atomic volumes of 

the rubidium «i«l ©esiura atoms aiay combine to prohibit addi-

ti€m«̂  



www.manaraa.com

It. AMitloa &i m̂ atmrated 
liakaige»« 

Tkm ttiprnt sMLttlm df ot̂ noaBaali to im-

satmwttM was nhmrŵ  Ii«gl®'i* in tlM» ca»« 

©f tfa® î €iti«i of ]̂ ®aj21soppo|3S'ipot«««itiB to £2®wlip$ieByl-

«tfê 3.e®Mi* 

C'̂ §e(I)C0%>g + Cg%es GB3g%  ̂

Ĉ ĝ gHgC iCl̂  )̂ C»1CE ) (Ĉ Hg ) 

Sisipl# ofĝ ofiUcall eoai>'miiidfl »aj t>e divided veŝ  

f«B®rall7 iat© tte«® ela#s««s (!) f&i eolorl.«8a monoaeditai 

or ffiwopotaasi-w mijl» aad alJiyls, wMeh ai«e Insolul̂ le in 

S0lrmtm, aet a# oloetyolytoa wimi dissolirad ia 

ESao alk̂ rls, aĵ  stm liotapop̂ olai? in tli® solid 

atatâ  tto® m»rm @i* 1®»® i»t»a«iWBiy &olcBpe& emtpmm&B, 

im ifeioli tlia ©aiplJ«B ate® mited with, tha alkali metal ia 

also im dif^et mimi vttli arowitio rings or a ajatem of 

maltipla 1>oî # aM liiioh yimlM ooiid̂ tiî  aolmtions in 

wtnj ©rganie sol̂ anta, aM <S) ttm oolorlesa litM«» al-

kyla, wfeieh are aolmbl® in orgaaio aolirenta, are readily 

faaiMe or liqpidjr aiil»li»e or distil unehamged̂  eoẑ lnot 

poorly or not at all in sine alkyla, emd in their ptaysioal 

properties resealale ttoe aim ai^ oadmiim allcyls. 

®0. liegler, 0«man jiatant, 4Bf̂ fW7 (1927 )f Ziegler and 
Baio'i Bar.. ̂  Bm 
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Addition has heen obseriF®d only to unsaturated capbon 

®t<ms direetly linkM or eo»J«gat«d with & benzene ring or 

other linsafcuratiNa. aystea. fh® prmmmn&e of as many ae three 

phenyl grmps tends to hinder the reaetloa# 

With respeet to the ability of the aforementioned 

three elaases of expounds to add to double bonds, the fol» 

lowing eha»et®ri8tles are shorn# fhe evidence indicates 

that members of tl&sm (1) would readily yieM addition 

product®• fh® teiMleney of the ae»bers of class (2) to add 

is largely detemln̂ wi by the mwiber of aromatic nitclel iwad 

i3«isaturated groups attached to the carbon atcaa in unicm 

with the alkali »@tal» Ctely ©iMpouads hating but one such 

group in the position defined are capable of smooth adWlitlon# 

ffee lithiua alkyls comprising class (3) add smoothly 

but aore slowly, the imte ehaaglng with the nature of the 

alkyl radical and apparently alteraating as the nuaber of 

carbca atoaos is regularly increased̂  
19 Zlegler aM co-workers investigated the addition of 

pheaylisopropylpotasslum to tmsaturmted hydrocarbons and 

©btalMd the results gliren in the following table. 
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TABIS f 

Th® Mdlitlon of Pfeenylisopropylpotassium to 
tJnsati«?at®d Hydroearboas 

PgQdttet CH Ce%C(CH3)g») 

C@H5CHCK)G%1 

CgHgCH<K)C®CgHg 

CCgHg)gGCK)OHgR 

«!»«•> 

CgHgCHCKjGHRClg 

CgHgCCĤ )C(E)CHgS 

CgffgCHCK )GHBCHgCHgCgHg 

Cf) 

BeagyllltMm rmmtm with tfutadiea® in ether to yield, 

sttbseqaent to liya.3?©ly»i» aad liyflr©g®mtloii, hydroearbona 

lik® ptmnjlMomm foad ptosayltFideean®.̂  ̂

IS* Mî raticm ©f the aetal tTom the mieleua to the side 
elmimr' 

The first TOntlon of a possibl© migration of an alkali 

atowi fp<» til® mcl#us to the side ohaia of an aromatie cchb-

pouiid vmj y>& fmxtA in th© work of Baefcaaarati and Clarke. 

In allowing di-£-tolylffi©rcm3?7 to iNB&ot with sodium in 

Sl» Zi«gl®p, and Wollthan, Aim.. 811. IS (19S4). 
S2. BaclMim md Clai*iHi> 3'* Am. Chen. Soe.. 49. 2089 ̂ 927). 

Cimpouod 

CglgGH=C% 

CgHgOH=C»5̂ % 

(OgHg)gC=CIi3gHg 

CgHg0H=C®3Hg 

Ĉ HgCClg)C-0Hg 

CQ%0H=€HC%C]%C@lg 

CgHgCl=CHCH=CHCgHg 
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beiaa#ni0 suspoaston th«y found that th® rtaetlon mixture 

eoafc®.ln©4, smb®®qu«nt to carbomtloa, beasolc aeld (54̂ ), 

£»tolul0 aal4 and pheaylacetie acid (0»S6^). Th® 

foraatlon of tb® ptenylaeetlo acid establishea a migration 

of soditim f3?eei tto® ii»el®ms to tli© methyl group and is mi 

int#r©Btli3g mriatioa of tli® lateral matalation of toluen® 

by ethylsodiMi first ©bserwd toy Scliorlgln#^® Hoiiever, it 

is uneertaln in th© Baolnftnn.»-€larke experiment whether 

migration took plaee dlreotly or first Inv^olved the meta-

latloii ©f bensene, used as a medium, Inasmeh as phenyl-

si^l\m amst haw fomed because of the high yield of bensoio 

aoid# ^hat the aigratlon will ooeur In the absence of ben

zene i« shown In the latter part of this thesi®. In the 

work of Bmhmmm. sM Clarke la witnessed an apparently 

ancMBalous reaotion alnee the tolyl radical is more eleetro-

negative than the plienyl radical, aeoording to the work of 
S3 Hiaraaeh.̂  f© effeot the migration, howsver, the reaotlon 

was allowed to proeeed for a aonth whleh is a period ©f 

time quite different from that ®ost frequently employed la 

aetalatlon reaetioaa. 
34 

2iegler prepared ̂ -tolylaodlwm twem jg-ehlorotoluene 

and found that by oaitting strong heating a migration of 

the metal fro» the nmeleus to the side ehain did not oeeur. 

Why Ziegler mentioned the faet that strong heating was 

.©S» lharaseh aad Flem̂ r, ibid»« M» 674 (1932 )• 
54. Ziegler, Aiigew» Cheis»,>' -®r4snit3@). 
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omitted is not el®ar since no migratioii atmdles liad been 

pr̂ Timaly r#port€Hi» 

Morton and eo-workers' prepared, several acids by the 

fc:reatai®at of various lialifi®^, dissolved, in b®nz®ne, with 

ffl®tallie mt3&tvm in th® presene# of earbon ia.loxid© mder 

p3?#-ssur®« It is interest3jng to not© that no migration of 

th® sodiim atcM vm ebs©rv«d in anj of th« eempouiids in 

which this was possibl#* It is »o8t probBbl© that th® car

bon dioxid® oarbcmated th» raiclsar coKpouiia before the 

migration had tiawi to taSt® plac®# 1?h«» following table 

shows thiSir iat ere sting vaults# 

imiS VI 

Preparation of Acids frm Organo»c«litaffi CmpouiMis 

Chloride mated Acid iaolated Yield 

Chlorobenzea© B®aiole 0-78 

a-0hl©r®t©lm®«i® a-folmic 5*^8 

£-0hlor©biph®a7l j[»Phe»ylb©nzoi© 65-67 

£-Chl©rotolm©»« £-Tolmie 95 

0«Chlor©to«niEa3.d®hyd® Kithalaldehydie 47 

cC»ChIor©aaiiith®l®a© ot-iaiJiithoic 0 

®-Chl©robiph«s3rl, o-Hieuylbenzoie 0 

0hl©ro©y©lol»»a»ii» C^elol^sjEanecarboxjlic 0 

Chlorid® Pheajlacetio 0 

5§» Mortoa, l#f®«?« aad Heeheablaiteer, J* Am» Chem» Soe«. 
5̂  754 mm). 
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k e<aspl@t@ discuasion on tli® preparation of lateral 

caapouads as & e<ms®quene© of Migration is iixcMded in a 

later part of this thesis* 

14» lateral organoalkali QtmpoxmŜ s eontaiaing a hetero 
' '  '  '  '  ' ' '  '  

A few lateral organoallmli &mxpaamidt&, containing a 

h©t©r©-®l@aent, are toaoim and will be diaeuased briefly. 

Haeaylaeetcmitrll© is a ecmpotiM eontaining a aethylene 

grcmp in which th® hydrogens ar® extî mely reaetive. In 

fact, the reaetifity of this ©OTpcama is so great t!mt its 

ether solution reacts with either sodium or sodlam amide 
56 

foiwing the aetalation prî ust CgHgCR{fa)CI# The result

ing allimli 0<«p0iiiid on treatment with all̂ l halidea foî  

eimpounds ̂ ving the general fonamla CgHgCHRGH, These sub-

staaees, like the parent nitrlle, also reaet with alkyl 

halides after aetalatlon to prodmee ecanpounds having the 

general fonmla 

The abow r«aeticais as wall as those with esters 
3 

sitpport tte organcmetallio straetiar© assigned# However, 

56• (a) Bodroujc and fabowry. Ccmpt* rend*. ISO* 5S1. 12'i?4 
(1910)1 (b) BodroiiJt, ibid., M. SgĈ llW (1910)8 
Co) Bodr«»ax, itoll# aoo»"ehim»A 7, 9, 651 (1911 
(d) Wpsoa. Maxs?e'lti' 'and̂ PaTÔ 'l-ee. jfT im* Chem. Soc«. 52. 
im (1930)$ {«) Rising and Bratm.'' ibid, > 52. lOW 
( 1 9 3 0 ) J  I f )  U s i n g  a n d  L o w e ,  i b i d , ( 1 9 3 0 ) ;  
(g) Rising, Maakat and L&m, ibid*. 262 (1929); 
Ch) lieiniE and Zee. ibid., 49. SM' (lM7): (1) Rising 
and Zee.̂ bld.. m WilSEs); (j) Bodroax. Cempt. 
reî »« lSt«'" i'i94'"T3.911 )l (k) Bodromx, Ball* aoo"» 
7~TT, 7B8 (1911)| (1) Bodroasc. Compt. rend*. 
183* SSB (1911)} ( m )  Bodroujc and fabqary''.''''''mli'*'"''8'oe'* 
eEl»» * /~4 7* ?* ?38 (1910)s (n) Bodrcsisc aî  Talsofuî * 

re A* MO, 1241 (1910). 
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tlm% %}m foxwed bsfi ft 

*aiti»i4i«" CgHg0H=C=ll-»«, a»i eoirtftlJi atrndlo# 

iiMli@a%« «"tamt̂ ide «ialllferlna miacfemip® of botli 

f«»wi 1» im aeeof€ nitii tfea isvid̂ B©#*®̂   ̂

It s«ra« that tliB iBmrnr̂ mn Im in tbe 

©ip̂ i® i<m,  ̂

i i 
l̂itrid#" *'0ai%id«» 

fiM 
goEid ttm ftmggastioi Ms ̂«ii mBi&» tMt %h6 mhrntmrnm 

«jiists @»3.y im til# m£ti»id« ftm&p tTm peaeticms 

ftt tl»B &as%hm m%m& of tfae,...î im 

Amflng iwi««ti©a. tto« distimetî a fn«-

ejcistiBg tamt€sa@ri8ia and x̂ «̂ fi>aagaisHeitt ifeieh dariog 

:î ai»tl€ii« is a fim« €ras iibi#li aj>jp#aFS to Ii« %h» 

B%Qp& &f th» i>id.8timg «Kpeifla#iktal «tideitee» 

<-Pie©3,3rllitlii«a feafl fe««n p?«par«d frcm a-piooliii® 

wM. êiiijllitMm* Wlŝ nt mmthjXlXtMxm m» us«d̂  tb* 

latest! ŝ ta2.atic»a inwi a##i»q̂ a»iid hj tl!» •'voiuticm ef 

"J" 01%  ̂  ̂0%M + kg.̂ G%  ̂k»̂ 0%m + CI4 

At px«ea«nt it is aot eieaip wlmtimr ths foiwla is A» 

,>eBaM, orB, 0=OHg.88 c,-pUolyUitM» 

ii 

§f. '^iealeg imd gsiseg, mS" m (i9Sl>. 
S8-, B«i?g®aim imd Bosaatteal. J». CtoP«.»* iSS* 267 (19B2)t 
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remt® with cbl©rM« to fom <̂ -plji®aaeylijyi*idln« 

SBd wltli to glT« plittiiylp̂ î î thylearbli&ol. 

It i» possible to po8tmlat« tliis sttbstŝ e by a iKifiumaiBge-

neat ©f tlj® ®B©lat© f®wi, teit it i® seMm tJmt & eaî lnol 

1® obt&in#S by tM» typi ©f &©M®i28atî , ft ewî sp<m4ling 
K0 

b«®««l #iî ir«tiw ViBxmllj b«ing tli« vmmxltm Wwe»th»v 

pro#f f&F fomila A is th# fact tlaat with bensopheno&e ths 

ve&@t» mommlXf while nmolates r®aet «b-

mmmllj with mr̂ î ti® irntmeem Mm&timT iQiie&tloin 

fftirorabt® to fofwalii A Ib tMt the «oapoim4 la eol&pad a 

reMlali-yelliiw as aipe t&© bamsyi tyi»» whi3.« fo» B vouM 
S3 

haMly tea Ber^mxm mA Resaathal fuopthar lte» 

Have tlmt if fmm 1 «s th® ê î raet mm, omlj a m<mo-

lltblw e<9̂ Qi£iâ  e0«iM b® f#»®i. t̂alation ®f 2,6-

diaathylpyfî in® ©i* B,#»lmtMln«, ifeieh w«mM giv® 2-

»#tlgrl-6,p«»ph®»«thylpyi'l€lii« mpm ti?«ftta»«at with beaayX 

elil©i*14®» W&mvmTp Ŝ i-lmtî ins® giws a ailithium <l«riva* 

tiw slue® t|fS»di-p-ĵ t̂feylpyi»idi»® is obtained ttpcm 

tf«at»®at with b®m«yl ®lil©rid® and tfela ia vary atrmg 

©vidaae® f®f» fom A# lv®n wh®a on® soie of phsBylllthitm 

aM. me melm of t,®»latidlii® mm î aet«d th® dl- aM aot 

th« Moao-lî tilm la fewid* 

St* li®d«2. m& stipaub®, A»a>> 5§?. 40 {19€̂ )| Brama-
MoMt.*... J2, 810 (jSTO ma«r. mu m> asi <1951). 
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Is •pmp&r̂  is a similar maimef tmm 

t̂ii»a3Jizie iBm& phmfll%tMxm using 8caB«î t ItENftstto ©tm-

&& a© n̂ lipeat 1« 

A f«w ®f li«t«ip©ê ©li© @rganolithiim 

eoKpoiî a 

(̂  Ĉ Li + Cglg]̂  — 0̂ CgĴ + MBr 

" + O%0HOHĈ % 
B 

" + c##̂  ̂ »-Ĉ G%lĉ g + MCI 
0% 

0"«." ̂  •=. W • 

0. 

CO 0i^M + ^ •00 CM^C^%f*'n + Li^ 

.  .  w . . . — ^  -

-CO. 

C0Ĥ %e%k«x'c%€̂ %<̂ «%+ ®Mes. 

+ G%=00G%G1 k̂,̂ |̂ x'C%C?%GH=CHg+ MCI 

0 
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h&m mhmm t&a% thm ylaM ©f asM is Inoreaaed 

mrhmmtlm i« witlfe solid eax^cm dlojEida or 
@g 

sppmy pr€«edti3r«# Oar^ix^tiom ©f j^njliithitm 

wltli ga8«©m6' ©Siffeiii, €l@sid« g&m mXf a a»a3.X yield of 

a®id m&h a large ^loiumtity of bemsopliasozio 

tMt this wmth&d w&B amjigd»t#d as a aeanta @t pcNipapiiig 

ketemiia*. 

S©fel®slc aai Solt»̂ ® tî atad t^arai^lsodiim obtained 

tima. dito®a83flffi®i«ii3P3r with oai»1Nm dioxide ms& obtained 

pi«»ylae#tie aoM« &*-• J'* 1» Eirbgr^® foim^ that afteF 

dissolirlag Ma beoiylsodim is mtimw, a« Sohleidc and Bolts 

did is Gr&mr to effeot an asalfsia^ lie «as imable to iao* 

late mif aoid after oai%caiati(m« Appa^mtly 

moat of tlMi lM»msfl«(̂ Sm w&m deatf>ofiî  by tjbe etber 

Wm ttnll i»@^t tfettt i<««aliied «aa emout^ to gife tM aolu* 

tic® a deep Wtrnt̂ imiL eolorstim,. 

fi»i|toeByl®»tliylsodi«* gl*«» g©«̂  yields of tpipl»9nyl» 

aoetio aoid oarbciiatiam* 

flae effeot of obamgixig tlie îrate of oarboauatioia and 

t&e ki»a of po'odmot pr^moed will t«> emsidered in the 

of t1̂  e3cpe'2»tae»tal w<mUm 

m* (a) Bod'ipoitm, Bally /X7» !!#• <1904)f 
Cb) Speseê  and #» ̂ rnrnm Soe*« wl> 7© (190© )| 
|e) Qil3W« «»d Parkas', jb»« CltoM* 46, S316 
C192411 (d) m.Xwm maS. laî ls. Beô  tf̂ C elila»« 50, 

|lilSl)«. ' '' ' '''" •' •" 
m* 11^^ ®*» iBpablisfeed theaia, Iowa State -Coll,, 
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4» Reaetiea with carton mono2eia«» 

•Sift 
Sehlenk failed to obtain a raaeticm wî & 

they tr®«t®a ti»ipb«Byl»®t}iylaî i*a with earbm monoxide* 

S. leastioias wttfa ©ar'teonyl 

Til® i*#aetiosiji ®f tli® earbmyl gromp witb sodltaft em-

pormSkB follow 6l«̂ ®ly tlie pattaim of tlw» 0rignard reagent. 

B®nssaM«liyd« and ̂ rfaral reaet with trlph®nyla®thyla€)dii«ai 

t© glre phenyltrfphenylmethylearbinol and furyltriphenyl-

iwthylearhiaol, i»©spe©tlwly. It is intepestiĵ  to not® 

tiiat trlph«ayl»ethyl»©di\a eeases to 3*eact with eaters 

affld ethyl ©hloroearhoaat® at an earlier stage than do the 

Gri@E»rd reagents to give the eorreapcmding ketone and 

ethyl triphenylaeetftte#̂ *̂'̂ '̂®̂  fhia fact is suggestive 

of the ateoiraal hehaTior of highly branehed aliptoatic 

©̂ poimda,®® 

## Beaetlona with enolie ompoaMe* 

Ge®poti0ds whieh are ahle to fom enola (aeetoney aeeto* 

aeetlc ester, et©»,) react as the pare enol and almply ex-

elmng® a sî ltm at cm for the hydrogen atcmi. For thia 

reason Schlenk and ©o-workera have employed triphenyl-

aethylaoditm in the preparation and stmdy of crystalline 

Bl\»B-&®r@[i»nn, Ama#» 484, 06 il9W)» 
68. Conant ai:̂  Blat'l".""f» ilm'. Chea* Soe>. 51. 1227 {1929). 
69# Sehlenk, Hilleaann an̂  RoAlbff. Ann. ."̂ 7, 1S5 (1@31)* 
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C +• cĉ % {ê fig )^n 

-h {%%)gC=ec«a)Qeŝ  

f» l»aefeieiia wifeh &xrtnm.m 

fOat Axt&r sm& fdpdl in tlmtT ^x^mnrntm stMie« cm the 

aaddsticai mf pft8»«i oxygen g$t» 

l»fe© «s mthef molntlmk mf bemyllltltitM aad obtained IsciiKyl 

al©ofe®l C®^) sat M^nzyl (I^)* Se&leak,®® «sa the otber 

lia»d^ ©Maimed a laifge amount atilbeme oia altovly oxi

dising laenayla^iw* 

In mmm studies m. osidaticm @f idienyllitMuja 

Paoevits irai 0il»aa^®^ fmiM that tMa mompmoBA wfeen ©aci-

dla^ iffith di?y alf» pif» i^eaol {M%), hlphmwfX (SSjS) and a 

very aiMall immsk% ©f g-p&eiaqrli&eiiol* 

Osdldatioii of dipli®&yliB»&tliylaodi^ takes plane amootlily 

wben a sti^am of dry atr ia pamt4. a liquid amonia 
•?! 

solmticm of tii« os^^ftmoaUmli @c^i$oi^id spod leads to tlse 

fowMitiOT of a to|dapoe«ylwm» 

aCĈ glgSHIÎ  + %  ̂CCgHg)̂ ]̂ H(CgHg)2 "H ̂ 2̂ 2 

Sewyal iavesti^tors Jmiw i?«p€KPted®^»^^ tfeat tyi» 

p2ieiiylS0di$ia if^aets witb oxygen to giw tl^ ooxxespooding 

70/ (a> i^leg a^l f^pel, ̂ gg> 72. i?3 (19S9)} (b) Paeevite 
aad OiJaan, 61> 1605 ̂ 939). 

71# Woestef,|f IMpiMialitd obseFfatima* 
72« (a I Se^iid Mmmtmh** 295 (1932)| 

(b) BaolMaim aadi CoeteBrill. 'Aa* Gliem. Soo». 55. 29S2 
iwmj. 
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t®fes%ph«î 3aetliam« anil iniapae-
4b.f 

tlvaly# ' fli# prm»&mf« in px̂ psupiag tfea first 

nf tlMisa tk̂ a bydroearljoiut was t® treat triphanylmatheyaa 

with p@taaaim in iitptid aamonia aM thaxi tuid tha methyl 

iodide « 

{CgHglgCH 4- K »- CCgHg)gCE + 1/2 % 

(0g%>g0K + G%I CCgHgJgCGlg + KI 

III oertaiB the aetion of organic haXldas on 

triphenylâ tl̂ lsodiw resmlta in the foimtiozi of free 

radioals aa in the eases of tripto&mylehiercHSMitlaiia®̂ **̂  
fS 

and dipheî Mi6hlor{M»8thaii«* 

{Ĉ Hg)gCCl + CC@%)sC»a i-t(CgHg)gC- + HaCl 

(€@Hs)geeig + a(c@%)scfc (cgiĝ c-

+ ̂ G6Hg)3c4cĉ %% + glaei 

©•• Besetiima with n̂ romry and awnNimrie ohloride. 

lejromry and awroiari© ohloride reaot with the lateral 

organoalMli ô poimda to gî  the î rourial in most eaaea, 

Bensylsodimm mmS, l»niyllithl«« reaot with »arettrie ehloride 

to gi'm dibeniyl»emiry in a wry short tiiiw* Mercury vmB 

found to uMiaot with hensylliMiimi at a wemh slower rate,, 

dlhenayia»r@«ry toeing isolated after a reaeticm period of 

fifteen hours. IJipheaylwetiî lBodltia i&en treated with 

fS. Sehlenk and Mark, Ber«. S8. 228S, 2299 (1922). 
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jmrnuFlQ ehlerid# t© proimee any m̂ rmpl&l Imt sya* 

SfĈ lg>gC18a + Igeig »-(CgHg)gC®3lCĈ Hg)g 

-t-Sg + MM&Ol 

10* Tfe« aaast&l tea%yl», 

fhm ©pmlng of th© htmS. of fell® ©arbmyl gFoap 

by »@asus of allEali aatals may bo fouM in tim aarllost 

work of Selilaiik ant iiis It ims durlag 

tfc«»« 3?«»«awsto®a tliat tfoey di»oo¥»r«<i aetal kotyla, 

oi* ©mpoamda ô mtaising a trlTaleiit carbon atom and having 

the general f©f«a3,a|> Ignb-O-iiatal* Tfoesa eorapmuî s are 

able, like %h& free raSi&alSi, to farther a<M another atoe 

®f alkali wtal, to form di-alkaliraetal ketyle* For eat-

ample» bemsopheiioite aMs %mo atoms of aodium. First, in 

the emrse of the reaction there arises a deep blue solu* 

tios of the "â tal ketyl̂  aM after several hours, 

it ehaages to tla» re€«*Tlolet color of the lateral organo-

alkali ocmptmM aeeorSing to the folloviiig equations t 

(eg%)̂ =0 + la .-(Cg8g)̂ -o-Sa 

la 
CC@%)gA«©-la + nm >-|G@Hg)g4—O-Ha 

f4. Ziegler, mw*, M, 44̂  (I931), 
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flies# reactions wmy also 1;# emrrlBA mt in liquid 
7§ 

mnoaifi im wbl&h tbe puptieipating eompoands aî  

itolu%l«* 

ikPp&Tmmttj tlae mtlj lateiml ox̂ amoKlteli Qtmpmxnd 

mfi@d %n til® 8t«̂ j of th» ̂ tyls in tifipĥ &ylâ tĥ lftodiixB* 

Izi a x̂ â tion witb tMs oi*̂ noalkftli ecmpooM̂  ̂l}exisoph«aon» 
32 

was partly ©osirti'ted into tlm *m®tal k®tjl*, 

<C6Hg)ge=0 + (CgHgjjCB. (̂0gH5)gi-0*a + (CgHgjjO-

I>ito«a«alae®tos® omj eotav®pt«<a iiato a piaaeolat#® as 

follows# 

2C0@%01=Ol)gC=0 + BCCg%)s0»a v2{GgHg)5C-

+ ZrC6B®Cl=0H)̂ ®i7g 

ffee pinaool fomad «poa tŝ d̂rolysls ©f tfais product psisaas 

Bpontsmmimlj iî to a pinaool€»e* 

11. laaotioa witti amlJftiy a<MapoiaBiag> 

With «ul:î i* dioxida, tjpijdjenylffliithylsodliiai form tri-

pli«iiylB»thyl«mlfiiiic aeid, {06H5)3GSOgS» Biphanylaul-

fosiila î aets with tfea cl©a®lj wilatad dipfeaaylwothyl-

sMim aoeoFdirag to tlm t&llming î aetioa? 

(0g%)gS0 + C0g%)20HSa ••{0̂ g)30H+ ©eHgSOSa 

flia sodius toaasauasulfeaat® is a fiolat powder whieh is 

ti^ansfofniM iato tlm oolorleas salt^ sodi\m 'benmrnmrnLl" 

?S, (a) Sohlmteaefe.1̂ y>, 4g. IE (ItlS)? (fe) Wooster, A»> 
Cim&» Ŝ QIi»« 80, 

76* SehSBtJafg a J"StapMaaacaa, Bay*> 66, 2S0 (1933); 
BaripMiiMB, ibid*.!! iS« 457 
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fliiat®, ̂  tfe© al>s©a*pti0n of wole of 0x̂ g«n, 

IS. B«aetl̂  with mltTmtm Qxld«a» 

4fh 
Selslaak ana Bef̂ netsa yeaetei, thu trltylalkalia with 

s©a@ 03tid«» nitrogen aisi ©fetmim^ w«2.1 defined prodlacta 

feaving «R wpre'red 

IS* fhe cleairâ  ®f dietlarl ettoer# 

f&» great diffex>e:̂ e in iN&aetl'rltj ̂ ttPten t̂  menbere 

of tJto aefies is sti^iki^Iy illmetrated hj th» 

mte «t wM©k tbey ©lee're dietl̂ l et̂ r. BenxyXlitliittm 
91̂  %ll 

doe# mot deempose dietl̂ l ettsey *' apppeeiably* erea 

wtoen ia ©cmtaet witli tbi« »©lv®Bt f®r extendi periĉ a 

©f tiwi, iftiil© baasylaodlittB deatî ys tli© ether in a few 
m 

aixsmteâ  

14# Tlie e©3̂ y t»gt-» 

fis® ©ol©s' test with Mi©liler»s ketone is geaerally 

vmtf jpeliatsle witli ergaooalkali ©jmpomî , although a very 

8mi*|>riaiiig yeamlt wa# obtained by Ymm^ ia whieh ti»i-

l^i^3«»tliy3.1ithl*iiB g&ve a vmrj g©M color teat while the 

acHiinm aiiS p^taasiiun eospmiMla did not give 

this test* fhi» result wae attributed to ttoo fo«ation of 

7nr>' dllMaa and mUilm. J, 'am> Che«. Soê .̂ 47, 2008 (1925). 
f@m Ymmgrn 1* ¥•, Wfipabl'isfeTO theaia, lofia State Coll,̂  

(wmu 



www.manaraa.com

m 

«®t»l toy tlm&e ©owpoaaKl#. H«w«wr, it is iaterest-

Ing to not# tlmt b«ii2oph«Bon« rsaetĉ  with benzylpot®asltiia 
18 t© gitPtt good yields ®f dipli«aylb«sayleapbitiol# 

IS* lateml oyjgftmoaJLkali mmmmiî B m netalating agoata, 

fhe «is« of latef«l orgasioallmli atmpotmda aa matalating 

ag®Kts 3m& nmt baea investigated revf thopoagbly fop ob'rioae 

reaaoas. Î raa, a mielaaa t© wMeh proBooneed mcNMatieity 

feas baaa attrî tM by vayloua vorkarâ  was fimad to giva 

bî  yiaMa ®f iiittalation prMiiet whmn traatad with ptoanyl-
£3 

litliii» in aolmtloii* ' flia raaetanta vara heatad 

at raflmx for tiwmty hô ups aM tliaia aarbonatad with pow-

darad d3py ioa, giving a 40 ylaM ©f <i*»faroi© aeid* Other 
24 workers inirastigatliig th® maa of ©rganoaĉ ltm ecMpoanda 

in t̂  natalatiofi of tamn f&atiA banaylaî itm to ba an 

axeaadingly .gmS. aatalatiî  agaat inaamaeh aa a 5̂  yield 

of <£*£̂ roia aald wcta obtainad* 

Br. TmM* Cook®® obtain̂  a yield ©f 4-̂ arbo3q!̂ i-' 

bansofviraB banaylaodim was allowed to raaat with 

dibanaofuraii in tolmaiia aolmtioa* 

M. Haactiona of tha origaaoattali etmpmî a obtained by 
ncŜ rMtSMzlSe'"aaidiyC<ms° aietaX to 
attô anila tliilsagaa* ' ' ' 

4'fh 
Sehlmx̂  mmd Barpnami have shown that tfe»s» prodmata 

fW, Boataar, Charlotte, lapabliahed x̂ aiilta. 
80, Cook, H., topablishad thaaia, Iowa State Coll. (1940J, 
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iM thm nommX and dlmriisslBg aMitlons of »Qdlvm 

metal to ©tlî lente Îffear̂ iatly with a emamm 

»8g«mt» falii® VtX im€ioates th® piquets obtained in «aeli 

ease* 

fkwm irii 

WA&Qtiom @f tli0 Orĝ oaHali Ocffiipottuda 0btaiBed 
hj Ŵ vwetl aM. ttimmiPtMlug MMXtims of Alkali 

Setal to Etfetflasiio Mskagas 

<Cglg)gĈ (€g%)̂  
M& M& 

PgiNlaot of tint yeaetioii vitk 

(̂ 6% (CgHg )g 
Ra Ha 

2C%I 

g0g%cso 
{ + %©) 

Cl«p»«t»«iitlag 
igtomal a#aiiie«t1l 

CCg»g)gG=:C(Ĉ )̂g 
+ %% SSal 

Cc#g)g0=:eCeg%%, 

aM tieiisjl. el* 

gCg%»=o=s 

a Sa 

iCgHgftP 

CO 

MO 

(C#g)tC=0{0#s)t 
+ Ĝ g-e@Hg -1. SSaap 

I© Feaetî  ̂

Cc#fe)#5=ecee%)g 

(Hepê saBtlug tlsa 
dlaagiging aMitioaa) 

CMS fHS 
{Gglg ̂e-CHgCHg-C (CgHg >2 
+ 2»al 

<C6%)2f-C%G%-0{CgHg)2 
CglgGS CgHgCH 

(Ma â 

(C6Hg)̂ -CHgCÎ -C<C6H5)2 
CgHg-M̂ S S=C-W-C2lg 

Sa Ha 
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77 repeated to glT# a mor® o»et eoaparlscoi# Tha eoloi? test 

wm msM a» ® of e<Mpl«tl©n 

Mmh s»siati<m tia» l5®®a sad# of tb» tyiphenylK̂ tbyl-

wltli mlf littl® î gajpd paid to otli«i» triarylafttbyl-

alteaii @€8Bpc»»»ds« Teaetions in ftlmost all eases are 

sifflEllfiOp* l®gr»JUiall7, tocwtwr, timre is a dafiolt# ̂ rarla* 

ti<m̂  la tlieii* e®I®p a® may b® »«®g Tafel® tXm 

fmm IX 

Qolmr &f Oompmmda 3Ia 

Brnteatî a Ms: 

fripii®&̂ '3.iaetĥ Ia®(iii3» 

BipI»myloi»»j|N«a.i8jlw0tiif'laisdliai 

Biî i(»7l®a«]̂ syJwi tfeylŝ im 

©lMia:aiByl»<4-9aaiaitiifiwetliylsMi«ai 

f1iea|rl»cf«»5aa®totli3rlMpto®a73ĵ t&ylBodim 

friMŝ »̂̂ 3»®tb|rla®dlm 

Bad 

ted 

Blue 

l̂ jpk violet 

BlQe«̂ iolet 

Oran̂ «>Fed 
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III. MEBRamwAi, 

«ppa»tes iisî  in mmf #f tli« folloŵ l̂  ejqperi-

Miitfi %m dwserilM̂  helms mA wiXJL b# Tmtmvr̂  to as t3̂  

"msmal apparatiui** klao, thm t«m "msmal appaŝ tua" will 

to« followid toy a mî r iix paî â liesaa ifeioli will dasigmte 

tli« ©aimeity ot tliw flaak msed in t}m axpariment, i.e*̂  

"iBt© til# msmal ap|i>ai»atti» (S<K> ee.) waa pl&em&, ete#»® 

A r©ii®a»fe©ttc»©€ PyiNiaE flmk of tli« t!3iiN9»e*»eoked 

v&Tlmtj mt» ufaiî wi la t&« msmal wmmr with a Hoî lna 

coMiSiaay laaitog a aityoî ii inlat̂  radrem̂ y-sealad atirrap 

operate toy &n #l#0ti»ie »®tor̂  aM tfe®x«»et«af# Aftar 

eat ting, mp th& 4,rj apparatma, &rj nitrogen gaa waa alloi«d 

to aweep ttoongli for &m hrnopm 

111 glaaaware uaed in followimg experl»«ats waa 

first waalied In t'km aeid toath aad tliem la aaqmeaee with 

tap water, aw<mi«» liydroxide, tap water, dietilled water 

and fiaally dried for mmrml lioara in the drying oiren* 

Ctê iiairy witober atoppera were fomM to serve the ex-

peri»«atal parpoaea mwf well, althoagh t]6»y did deteriorate 

with ttse« fitoi proteOitiTe amlfar̂ talem aoating waa alimya 

refflowed toy tooili»g tl» stopper* in aoditia hydroxide aolia-

tic«a prior to mae# 
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liad ŝ imn s&nd mn de-

sti*o7«a %1m dpepwwise «3€itie«i of distlXldd 

imt#*,, •nomgli imt#r Iwiliig «!id̂  t® «i|tsal oaii-»tlilrd tb» 

mlmm mi t^lnmrnm Tim tAfmm nmwrn sepaimtsd luad tbe tolu* 

mm was waihM fcwi#© with mttmVf th» waslilag® t»iiig ttdd«d 

to thM mtgimml alkmlln® flM eoBdaiiî d aikulin© 

wiF® wftsliM idtii mthMT and any dissolv̂ d̂ 0thmr 

rem&rî  hf feaating ou t&e Tiia bfoanlsli solu* 

t im ms @o«tl©d and aeidlfisd with dilmt# liyi!li»<«Jh3,o3*i© aaid 

whieh ©mtt««d tl» baasoie a®id t© p̂ eipitata as a slightly 

yallmr solid* fMs waa filtaf^d aitS sf^atallisad <ma0 from 

hot water* The yield of hansoie aaid (mlxad meltinig point) 

ma g* or &ffS of th® t̂ oi?»ti@al.̂ ® 

2* 1 aew metĥ  for preî itrtiiig Iwiiigylaô imit 

fh@ pwillmtimry ô raticaia in the following axperi-

seiit tMSsre aiallar to thoa® deaerifeed Sm tim- "Bappoved 

Method for frapariag Pheiiyl«odli«"« After the forraati<m 

of pheaylaodiwa the auapeaaion waa refluaced for tiiree hours. 

As sooa as reflmaEing started, tlMi hlaê  auspexisioa began 

to take oa a terie&«red color, and at the end of t]to»ee 

homra the color was typioal of tenssylsoditim* Carhonatioa 

was effeeted in the msmal iwmer hy poking m. solid oar-> 

h©» dioxide* the sodii» ̂ s destrô î  in the usnal Banner 
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to t® aetalatft tolueae witli ph#i«rlaoaium in 

f&9 in this eaqperimeat naa prepared 
M 

in aeeGrdanee with tlie »etl«>d of Ziegler* Into the usml 

apparatme {§00 #e») me p3mee€ a nisctmre of 000 ee» of 

dried, tM®ph«i«i-free heiaaeiie^ ll.B g« (O*© g, atcm) of 

sodium samd aM li2»g g« CO»i mole) of IgO^^dried ehloro* 

he»seiie« After st&n^tng, the reaoti^ aixture wbm allowed 

to stir for sia^eeii hmre, t&s temperatiare at no ti»e ri«-

Isg mhmm 40^* M ead of this tine 18.5 g* (0»S stole) 

©f tolm«iMe» was added asM alloited to stir for forty-ei^t 

hoars at rosro teisperat^re, Th» oolor of the reaotion mix-

tiare heeaffie a dark Garhettatioa aBd extimotim of 

the er^de a^Mio sAterial was aoeomplished in the usual 

mmmr* Cfystallisisg ones fro® hot imter gave 17#8 g. 

(f2m4^) of erode hensoio aoid melting at llS-118®. 

M mrdmr to eliminate the possibility of ooy of the 

toluio aoids being premmt, as an imparity, azid to indicate 

that |te!iylaoeti@ aoid was t;h» mly isparity, a smple of 

the omde aeidio mterial was oxidised as follenrs* Six 

giNWBS of tliB mixture was reflmxed for three hours in a 

soliiticm of 14»@ gm of a^iwm diehrm&tm, 20 oe* of 6m^ 

oentrated smlflgirie aoid 30 eo» of water* Sas» oxida*> 

tic» meurreS, as wm eiridesieed by ttoo fonaation of the greea 

ohrc^e icm* fhe reaotion mixture wms poured into oold 
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distilliag. In & fapid BtTsmm ©f dry nitrogen̂  &v9v an 

mlmetrto ii©t-pl.at«# Car® mas t.i^®n not to &llUm the tootfeew 

©f tit® fiaak to get maeb fe©tt®f than the distilling tea-

p««fet«s^.» f'e tise dfy fesi&ie -ms ISO ee» of earefoilly 

dried toenzeae aod tlie aixtaare all@w»a t® etir at tern-

p®Batiai?e t&w faarteea Aitmr &&ithm&tlG& and ŝ » 

peated fmetioml erystallisations ti^mi hot water thê  

mM m li3dieati@e Qt beitisoie aeid being present, fhe yield 

©f pfeemylaeetie aeid̂  ̂®&itiag peint was 15«3 g« 

©r 

6# ]̂ paiMtti<» ef jft̂ lyleodim* 

& eaeh ©f the experiaeate, the f^eults of whleh are 

given in f ahle XI, lt«T g» (0*1 aele) ef j^hlorotoluene^ 

5*5 g« (0«25 g* at<m) @f sodium saM and ?S ee« ef solvent 

were meed* fhe mse ef finely divided eedimn isakea tim re* 

aeticm start »©re preattly and al«o run a smoother eoarse* 

It is reei»aeMed that tim fine s«^ii» he freshly prepared 

for eaeh experiiient* leaetiimir as a r^le,. began iismediate* 

ly t̂ n tl̂  jg-»ehler#t&liime ims addM to the soditm in the 

©rganie ̂ di»Eĵ  ̂ ing aeesmpanied hy an irâ iate rise in 

tem̂ rature 8»& the foramtion of hlaek speeke on the sodiisa. 

fhe aiartmre tms stirred rapidly and the t«ŝ rature i»pt 

between 55«40®» After aboat mm and one»half homrs the 
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a© t«MeiM57 to ri»«, th® ©ooi-

Img hmth m.» and stirring was eontinaed aatil TomsL 

«&»• s^lu la ear'b<®Q«feing «itli »olld 

©art»«m di©jtt<2«, it was €®iiii%M® to adtdl iOO-lSOO e®» of dry 

ettmr tts th® eart»im dlcaeid®,. vAmn l3#aa«iws ms us®d as th# 

in ©Mer t© ©lleinuat® fi»®®aiiig» laui««e' aodiu® iw# 

Be«®T®d ms bdfof^ ©M tfe® jg-tolmie aeld erystaXliaed trtm 
XQ 

liot i«t®r afttr t̂ lng fllt®ip®d fr« tt^- acidified aolutioa# 

f ASliS XI 

i¥«pai*afeicai ©f j|-€©lyl«oitiii» is Sul^raiits 

*̂1 l€!l» ©f 

^•^otaie Aeid 

It i 

Beams® 8«9 @s«& 

@*S 70.0 

7.0 ma 
56.0 

Pet* Ittisr CW-.80®> 10.3. 74.S 

I%t» EtUew {?<5«80*̂ ) 9»? 71.3 

folS#8ft ao.t 80.1 

3.0,a 30.0 

7. Migi*afei0ii &f 8@aiOTi ia ja*t0lyl«Qiaiiai ppeiMiz^ f^cm 

In eftsh #f tlto mxfmrimow^s, tim z'esults of vhleh 
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giTen in Tultl.® XIX, tii® j^toHylsodim mus pz^imxNid im 

w%th dix^eetioma gpmn temL 0*1 mole of 

0*t5 §• &tfm of sodim aitd 7S ee« 

of the the yieMs of Mi® plsmylaeetie 

moid axNO h&&«S. m initial 0.1 rao3,e of £«^kl.or«>toiu0Be, 

and not €m tim per c«nt of £»%®ljl»odliOTi obtainM fiNMB th« 

2-ehliâ to2.ii«a« • 

fmm xti 

Pi*«|iamtioti of Btastjlsoditm lAstisig 
jl-̂ olylsodim In &mm SolWBts 

XieM of 

BQpre^%, CH®ai»s J 
l%®xi¥lae®tie 
&• 

aei4 
mm 

24 7,1 52.a 

B®ii£One IS 6.3 so.o 

Baiasdxias m §•€ 46.5 

foludne 4 8.5 62.0 

f^wmo M 10.7© 79.0 

f©ltt«m« 14 10.7 79.0 

O^rolo^jsa^ 18 7.S 53.7 

C:^lol «̂3Q«a« 14 7.9 58.1 

p®t» ®^«r 
{70-80®! 

18 3.S @2.5 

S# Migratim of sodlt̂  in |>repaped fnm 

Im eaeli of tlm following exparia»»iita, results of 
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Itm 2# did not stayt matil ftftei* t#n minutes of 

.l̂ eatixkg* 

l») is i^t vmrf soluble in ligx»oia 

1m% aj»pif»#Bt2.y it reacted ©cmpletely sinee not 

even a tfaee ©<mM l>e i^©imre€» 

Mwa. S* jrea^tion staged isssediatelj* 

t» ltiggati€«t 0f aoditMi in |̂ «»to3̂ Ig®diti«» 

In eaeJi Wm expeifiaeats listed ia fable XIV tlie 

usual appawttms (1^00 @©«) ©cmtalning a mixture of 12#7 g* 

C0«1 Bole) #f ̂ ĥl&tQt&lwemf g« (0«S5 g« atos) of 

sodius saad and 3.CX5 ee» ®f dirf, msaturate-free ligpoiB mm 

ex|»Fia®atal ec^itims nere ©feaaged as in-

dieatM with sigDifieant obsermtitms listed as ziotes. 

TIse usual pi»®«edu]p« *as used ia vorMBg mp the yeaeticHa 

81 
ai3:t«3?®«#-

fASS XW 

Iffeat ®f leflusteg upm t^ IfieM of 
Bwttŝ lsediua tffma. ĝ -̂ olylsodî  

• * *> - .  - .  Befluac gsriii^ 
Ĥ eairlaeetie Aeid 

1 10 min»« 4.S 

1 Iw. las 8.3 

3 f.g ĥ » .¥8 5.3 

4 20 tat» •63 4#7 

SI. »il»aii aj^ Paeeirit«,, €hm* Soe>> m, 673 (1940) 
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m tfe® 

1* &) Tim f#a@t-loii imA st«3ftdd by Im&ting th» misetuiNi 

fc© jpeflmx, tlitrta eooliag to S§»40® 

i,jw5 allowing til,® 3*ea©tion %& i>r©e«®4 at this 

with eo^Iing, t&T «ix 

fe) t «©• ®f aa ©ill suMt«i0« witb « streag 

i»&®w mm ol}%aim«&'m aeidifieatio& 

®f tfe® 

®) fifee mmtrml lmy%w Botbiag feat t«5 g* of 

a •tieky hlm&k %®i» fro® uSiiefc no €©finlt® eosa-

pistat ecmM to® «3st«i0%iKl» 

lupufi jl -asyi S* «» TOia l* 

tea 4# ai "fiseip# »»« «©• iP®®®tioa stiwing tfe« mlxtttim 

at fHF tw© Ttos aol^iticoi 

ft <il«a3^ 3P»lXo« <m bating to a goiitla V" 

timx att#r it was iism»diately Tw& 

aMitieaal &®aip» @f atij^iag at rcNsot temi^patiir® 

wet# i»©j|uir€Ni li#fope « mpmitmmmM tî pemtmro 

Fi.s« was m©'t«A aM tliwi, a« ia tk® other runs, 

tli« 8iis|»»itfii&zi bogan to ttism blaak* 

b) JL ifSHftll ali<sp©t ©f tfe© reaotim ®lxtui?e m» eaj^-

^fom imflmdng im& started* Fmro «» 

toMle a®id CaixQi »tltiiig poliit) vm0 oMainad, 
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1pm addltlcm ®f tli» to th« sodltim 

saad ia t&© ligroia, mmf Ifttle 1̂ bbl#s mre Brnm t© ria# 

tmm tli® nmtmX* Is mmt th&t & verj rmpid w« 

ftetion €«6mx«x^ tifttwftezi %im smlistasees irkei»«upoii tb» 

modlwm @oat«a liitli mo&ivm eliloride 

muming tfe» to s-t&p# All mLt»ri&ls mre earefally 

fii® ami! Iml3l»3,#s miy h&r̂  eam««Ki by m lo&alls«d 

g«»©-mfeic«a 0f &(iat '«mp<ii»lai«d «ô  of tl3» ligroin. 

It* i¥ep«omtlCi® ®r di*||«t©l3rl®®wa*^# 

A aelutlcti ©f 4S g» CO»gS a©l») ©3f in 

100 @©.# ef ««s î «d »l0wly, wltli stisKPlng, to a 

of It g» |0»S f » atcffli) #f In 2m c©* of 

mWmie* Stt3?f»tn® wm ©ontimad fonxr feonrs aftar addi-

fetoa ®f tfc® ImJtSd®# f© fetee Qri&mM ramgent vaa slowly 

«dd«^ 34 g» |0»ltS mola) ©f d:pi®d. aapemrifi! ehXorld© aM 

allowed %# atir f#i» twiln̂  The iNiaetion mixture vaa 

IMmxNid imt# ie® wa%67»|p bydrolysad aiiS tlieii tpaated with 

23 m* ®f ©csaoestifat̂ i by4r©elil©rie aeld* fhe layers wtre 

aapBirattti amd tINi atliar layer driad over oalolm 0hloride« 

fl» alM®» ims extraetM with 600 ee# of etiier which ima 

ala& dried aM eeml^inad with tlm origlzial ether layer* 

flit ejEtraeta wexNi filterad aM the ether waa emporated* 

*̂'Xariwâ "aiid'ĝ ld̂ ihtd..';M. (I9my. 
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im8atmrat«-f»© li.gfoln# Th® vemtl&n started aftej? t-̂ ttnty 

ssimt«a ©f' rmflnxing «iii irlgoi»̂ s stirring. It mu» timt 

imtlUMeA for «l̂ t#»33. @®ol@d aad eai»l}«mated« The 

ptoeaylaettis aeid wm ©aetŝ ettd In tlie ttstaal wmmimT, no 

©*toliit€- aeid ©r pfeemylmlonlc meid hetng ©btaiaed* 

yl#M was M*G2 g. k »lx®d meltlag point was used 
1.8 

to cbeek tfe® pjwsditet with aatlwntl® î b̂ ylacetie aeid* 

!&• Miration ©f sciAim jte jn-tolyleMIm pÊ paiNtd frm 

fbe ®«M q̂ e»ttties #f nateflals eM pî oedttî  vepe 

î ed ae in tlie preeeding eseperimeiit* ?lie reaetion started 

after ftf%«ea mlmtea ©f 3?«flm3Eiag toad tfee yield of phenyl-

aeeti® aeid wm ©.tS g» m 

li# laBfid aM »ioy of benâ laodiaa in toluene* 

Tw© jpai»allel p«tpai»ati€m® ©f beazylsediiaffi were made 

in the naual Tmmmr frcw ll»t g. (0»1 mole) ©f ehlorohea* 

sese, §*7 g. |0»2S £« atea) ef aMitm s«Qd and 76 ee* of 

dipied tolm«̂ e« One mt êse î ims was eaa?limat«d by pcairing 

m. eî ahed sorlld eai'l̂ im dioxide im. smeh a a»imer that th« 

addition m&M mtmpX»%e& in fi're aeê nda* The -other run ma 

elOTly earhimated toy allewing dried gasê uji earhtm dio3dde 

to pass ®wr the «arfaee ©f the stirred eeltitim* 1fh» eolor 

test was after fmct* to tl-m hrnoprnm 
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Ti» reaetloa wixtares worked up as follows after 

tise aDDallne layer ImS beeti obtained in a olear state* Tbe 

a@idifiM layer <va8 ei;trmoted with a total 70l&»e of 250 ee« 

©f ligroia, the eact'raote i»ere then filtered distilled 

la order t© obtain the gî atest balk of the pheBylaoetio 

aoM# fh® aqaeoa# layer was filtered aad extraeted four 

times with ether* Einee pl»i!iyl»alosilo aoid la inaoluble 

ia ligyola, ftolmble in water and wry aoltsble in ether, the 

ether eactraot @ontai&<î  all of the p̂ ziylnftlo&ic aeid azid 

the jBsall a®E»st ©f pheiŝ laoetic acid ttaat m&j hare eaoaped 

the lip*€iiii extî etiô * Tim ether was distilled amd the 

pheaylâ etie aoid mmm®& fro® the pheaylaaloalc aeid by 

wasMug the solid reflidu® with ohlorofow in which the 

•̂nyl«al©iiie aoM is also vmvf issolmble bmt whleh is 

easier to rmmfm %}ŝ  the Hgro-lm* fhe pl̂ ylMaloaic aoid 

remiioed as A- white erystallime aolid and was filtered 

from the ohlorofom solmtion of the phimylaoetie aoid* 

fhe pheayl»»l̂ ie aeid de®€»poaed sharply at 144-14S® with 

a very vigorwe eirolmtioî  of oarbon dioxide and was also 

eheeked by the neutral esiaimleat* 

Jaal* Calod* for ̂ 9%%* iieut. eqaitr*, 90* Fouadi 

aemt* rniiulfmg tl̂  ̂91# 

fabl® Xf giws a eoapariacai of the effect of ehange 

ia rate of oartoomtlcm oa the yteM of î eisylmaloiilo aeid 

fr<» beuzylsoiiiM* 
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xy 

Mftmii &t S«t%« &t C&Tbmmtlom mi TieXd &f 
î l̂sialonie 4@ldtv(m B̂ ŝ l̂seSiiaa 

gayfeoaaticmMM BieaGarlBaloale Ael4 
' ' J- Ŝ . s 

4«»@ a«4 17«i 3.3 4g.2 

S &m(m&m t*3 f2*@ 0.0 0*0 

4g.2 

0*0 

If • , " •• ' " " littioa of bengylaodll̂  obtained 

fw© fapallel «xp«ipt»#at» »»ih6 peî fom̂ , aaeii lavolv-

lug a aixtmr* ©f (0*0@ w&Im) of dlbens7lj»ef*6ur7̂  

10 g. {0*43 gm at«) ®f aoaium wiiw and 160 ce* of dried 

t0l««t#.. Mmsh mf th& ̂ xtia?©» wa® atipyed for forfcy-fiw 

isismtes at Tmm. vtth no apiNidNiiit oliasge* Hov 

efW, iNSaetioaa «tai*t#d in fifteen mlsatea v̂ xi 

prmptê  tey a î fltsoc teapepatiEpe n̂ ieb mtB snl̂ sequimtly 

applied f©i» fmai' hmwrnm The î aettiaa miacfeuima were eooled̂  
18 

oaFbomated mŝ  m©Tk̂  mp &a in tlie ppeeeding expe3*ime&t« 

fable showa tlie watilts# 

mmM XVI 

Iffeot of thm late of CaFlimatiee Amtfeeatio 
asnaj-lsodtTO Kpepaped tmm the Mereuyial 

Oaglxmatioe Fk<myl3mXonttt Aoid 

4-S &©w» 0«4@ 8»S 0.81 g2«8 

61.0 o*m < 1  
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IS* IspM ani »%m mwhmmtlom in llgroia. 
II.--• •--I - II I I III..I.If i- .i---i ... . •.•-.nil III r ir *?r I n I r I - II. . :i I I 

fmhlm Itfll' giws til® olrtmined in two pmvmXl̂ X 

s#t® of «3{:psi*tai«ttts« Cemdlltlcaas mp t© tlm poi&t ©f 

imm tlm @mm Im mt with tiie ojosoption of 

tian ms& Tlm nsxk&l ee*), with 

til® ®f ft tfjpoppiag fmml, was msoa* lato t&® 

fMsk wmm p2a®«i S»?i g» <3*33 g* mttm) of sodli^m in 

fB @e« of tigt©$M aM to tMs w&s slovl? aSded 16*5 g« 

CO.XSS wm%&} of g-«i5r2, efelofld® ia 15 m* of iig?olit 

& of m& k% tfe® of tM« tla® th© suapea-

aaaiiwd a #»®p Mm® oolor* flu» x»®aotlozi aixtm̂ a wer® 

x̂ solvM tli® aam »®t2iî  as maed for tii® {̂ ®ii7lao«tio«» 

I5toea:̂ l«al®ale a«iiS mlxttti«s«®̂  

f ABO XWI 

lff«0t of Vai»7lag tii© Roaotlo® *Slme ami f«iap«i?atar« 
oa tl«» 1fi®M of ©'•aitsflrail.oisie AoiS 

Oarl&oiuitlim 
Baa l^yioi ' '" 

1 '§ limra 

g §»10 

la i 

ta S*10 a«ocie^il8 
oily 
solid) 

m* OilfflSB moA Pa©®irlt«, IhU*̂  M# 2.301 Cl©40), 

Oapfoio Mis ii*Mtjlnaloiiie A«id 

" — "  I  

If.e 1*S3 14*8 

6,St m*4t <1 

is.g 2*10 16*0 

@•01 S8.8 0*18 1.5(V«ry 
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noted on tliii nmsi 

Rfflui 1 msii^ 2t fl» was stlryM tor om 

hm,T mt :̂ f»28® sBd timn tmT two hemps at 

4̂ ® mftmT aidition of tha eh3j»rid»« 

fha wm cm th» p̂id @arl>matioii was 

iwê etosd, tli« yield ®f eaprole aeid being 

@mB g# mp SŜ * 

2m fim r@aetim mixttnw ms stixred tor tmir 

h@a3p» at after tfe© addition of tlM 

•̂â i*! eJbloz«id«» 

19# Rapid atad mlm mT^mmttom tit *̂ttaylsodium in lew* 
lioiiiBg' petr&jbeî  gtite«g»'' ' 

In tv© parallel &xp®T%Tmuts msing th« saî  tt»mtlti«s 

of iiat«f>iaJl8 as la tJbe pr©«<̂ liig experimeat, and subati-

tmtijag 2S-SS® h» p» fetrolaam ®tli©3? th© llgfoln, tha 

listed in fabl® XtlTX wem ©btalnad* Tha n-aayl 

ehlorida ms addad qw&t a p#f*i€td &t two hrnrB, th&n 25 ee« 

%ii3:»e sol̂ ant ms addad aM th® siixtmra stlrpad at S6«>28̂  

tf»T tm3p hmŝ srn In ttos ifapid earbonatim 0»04 g« of aeld̂  

lâ ltlî  p0i»t •««« ©totaiaed aad has not beam 
34 

idemtifî * 
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fABi^ rniit 

Mttmt ©f Claiaagl&g S©lwnt on tl» 
of AeM 

C&rbomatim Cii|)roi& si-&it|r23B8loaie Aeid 
Feayt̂  0» IV % 

S laoars S*! l?.S S.t 51»4 

§•10 sm&-mAm t.g il»S 0 O 

20« Rapid gaseimg ©aflteiijafelQa ®f 

Th0 -mm prepaiN̂  in tha aasm iiaiyatity aui 

"bmt&m., maiî  |.ig3N»in as %lbi9 iNiaetion midltim* fbe xwaetiom 

aixtmr# mM stfliwd at S8® tm fmr feoura after additicaa of 

tk« eblorid® aad earb̂ aatioa im« earried out by 

passing a vewj rapid stî am ©f dri«̂  gaaeous o&Thmi dioxida 

®ir®r tim &wpf&m ®f tia® wr̂ r ̂ igoroaaly stirred miscture# 

A nmg&tlvm teat wm oM&ined after four mimtes aad 

ten tt&re mixmtea were allowed eompletioa of tlae reae-

ti<m# ffee yield of &-#aproie aoid was 5»S g. (S(̂ ) aM of 

g-fetttylmloiiie aeid, 1»2 g# 

Sl« lapid oarbmatioiai of nHn̂ laoditaB after allowing it to 
po-s'isteie' e-failî î  witfe imyliileaê iaodlW* 

fo a aixtmre of 2@*3 g« <1*15 g* atcaa) of aoditta sand 

in ISO ®e» ®f ligroia mts »Med a aolmtioQ of SO g# (0,41' 

Kole) ®f ehloride ta 40 oe» of ligroin over a period 

of two li«mr»» Ttois was allowî  to atir at room te»perati«»e 
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tGT sixty two hmrs, m& carbonated toy rapidly poarixig 

m eolld sarbon diojcide* Thm sodium »et«l was 

eautleusly liydjrolyied and thm alkaline layer prepared ae 

before# After aeidtfieatioa said extraetion of tlws n-eaproic 

aold witli ©hl®r©for® tlie atmeiffae layer was extracted witli 

etlier# ffels extraet, wMeb stapposedly wa# to ccmtain any 

n«4mtyl»al«ic aeifi, yielded a gmmj, eream-eolored maae on 

e'vaporaticai# Ga extraetion wltb eold tmter^ 0,55 g. of a 

solid aeidie material was ®btai»©d whieh, after two crjB** 

t-allisatioae frcM hot water^^ »elt®i sharply at 183'»184® 

and has not been id«itifi^» fb® yield of n-caproic aeid 

was 9*4 g# (20)$ a wry snail aaomnt of Impure n'-'lmtjl" 

aalosie aoid wa® also obtaised# 

M2* Am attempted reaetion of sodium eaproate with n-aayl-
aMirn* 

In the three experlaeats whieh follow, the sodiiiM 

eaproate was formed by addin® 6.S g. ©f n-eaproie aeid in 

IS @e» of ligrolB to the m»amylsodiii» whieh was prepared 

WHder slightly varyin® ec»iditi«»is« 

In experî at 1̂  S3 g# C0«S1 aole) of a»a®yl ehloride 

in 2S ee. of ligroin was added to l^^S g, (0«76 g. atom) 

of sodiim sand in 150 ee# of ligroin o^er a period of two 

homrs after whieh tl«i mixtmre was stirr*^ for one-half 

homr at gS®, fhe n^-eaparoie aeid was added, and the mixture 
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wsa al,3.,ow@€ t® sfelr f&r aa ŝ dlfelooal tfaim# at ttoe 

mmm t#ap®i»atm3?«« lapi€ earfê aatlois waa. affaetad tn tlia 

tismal aaamar# fM t©tal ylaM of a-«appoie aeld wm 9#8 g» 

ftoi aatual saa g» 1S*̂ » Tim jlelda ai« baaad 

oa a 40̂  pi»#dmeti«n ©f a-aacylsMi'M* 1© a-toatjlaalonl© 

aeid inaa fmmi* 

I» m'Xp9Timmt B, tb& ssms $|uantiti«s of matariala 

mm us&d wtth tto® a-«̂ la©dteM feaing stlfipad f©i» oaa hour 

28® «fter the of tb# n-rajrl ehlorlde. Tl» a-

eaproi© a«M wsm added a pNtriod ©f ftftaan aimitaa and 

stlrrisg waa esiitiaaad at tS ' fdr thraa feimra, fh« aiactara 

was ®af%®Mtt®i rapldlj emS> tfca total ylald of î -eaprole 

aeid wufi 3.1*i g* aetmal fimM m» B,€ g* er 31̂ * Vo 

g-fetttjlaaloaie a® id «aa isolated • 

In axiNsrlMifiat i, SO g» C0»4f ©f B̂ -aî l ehlorid# 

iQ ̂  >0a* &t was iKdd«d t# @@*3 g* g« ataia) of 

#̂ im »aad im IgO mm of llgî eiB ©'far a pariod of two 

hmm mM fortj*fiira aimtaa thmn allonad to stir for 

fiftaeB ainataa# fh» g-<taprois a@ld im» aMad over a 

parî  of two î aataSî  tit® m%xtur» stirrad at roim t<«i-

paratara for sixty**tw# hoars timi mrhem&t9d rapidly. 

Tim aixtmra «s «®itod ap as in tha pravioas sixty-two 

a<|mllil>riim #xparia«»t» ftea total yiald ©f ̂ •oaprofe aeid 

was H#9 g. or aetmal]̂  i*@ g» (Sljl)* K© ̂ -̂ lamtylsalonio 
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couM l>® fomd tout g. of tlie seM m&ltltig at 

i8S-184® was ls®lat®a* 

Aa attimiat to metalate wltii idagaylaoaiiiBi* 

Bit© thm uBxml appaî tms <gî  ©©•> was pXaeed a mlac* 

ture of g* CO»S a®l®) ©f @hl©s^®ng«a«, 11«5 g« {0»5 g* 

at«) of saM said 130 ee* ®f eyolola«30ftii©» Tim iwi-

aetloa did »ot start aft©i» fcmf homr-s of atlwing at ]*ô  

t#i!ip®i»atmNg laia %hmn im&ting was sta3!>ted» Aftei* thT9& aM 

on»-fcalf h«3fQrs tli® eol©i» t®at was still aegatlT® tout wmm 

wmrj positi-r® aft®? tw© hof® Tbe mlxtmr® waa stirred 

tw®at7-f©tii» fe0iii*s loag«p ®M (eartocsaated toj- pmt3?ang 

«3m®ii«d solid eartooii dloxid®# Tim ylald ©f benzolG a©ld 

m# 4«2 g. 17# 4̂ *̂ l«mh;fdi»©to<iii»ol6, pbthalle and 

t®y«plstli«lle aetds mi-i*© atos«iit.# 

i4« An att»MD>t to ©î Ptai*© ©3relQha»lgoditaa« 

f© a aixtioi'© ©f 11«S gm CO.S g* at«) ©f sodliaa aaod 

in 100 ©©• ©f e|̂ l̂ ©35aae wa® aMM 2S»7 g« (0.2 raole) ©f 

ey6l©fe®'3i|fl ©lil©ptd® ©wr a p®rl©d ©f twanty ifiiisat«8» Th« 

mlxtur® tam«d tola©k aftar six ©f stirring aad ool©r 

taata at f*egu:̂ .ip latarr&l# wa-r® all nagatlv©. Th® î aotlm 

waa e©asid®red negative wMm a© ©©lor teat was ©btaiaad 

aftef tlii»#« additioml bomra ©f atix̂ ing* 
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©tetainisg til® selM adid mid p&t̂ ormtng an asetenaiva fjma* 

tlcmal &Tfat&lMm̂ im trm Jtet irataPĵ  mlj baaiole aeld 

eeiiM ISNe laolaltad# b̂® jieMs of baazoie aeld ia tl̂  !• 

aathyleyel̂ feejê t® asiS ll-«sfehyl@yeloiiea©®ii« wus» waya T*.l, gm 

i&0) mxA g* r^apeetlvely. 

B0m Mm %m mmtmt&tm m-^opirlibtaasaaa with pltanylaodiim* 
ir -r-iir rrn in i' iir tiiit'—rTi-nrnn nn -'rmff'̂ rrTr-i-Tnr iiwiiwiiiiMiiiiiiiiniKiiiii.iiiiiiiiiniin 

fha a©dii»i saM wm prapajpad. direetly in fO ee. ef n-

pTopjtJbmmmm «i»l %@ %Ma waa addad 11*2 f« (0«1 moX®} of 
elki©i*©l»eiis«BMi« fjia fe»p«pat«i»a stained to rlaa aftai* two 

@f stirfi»g aisi kajprtfe 'bmtmmn 3SHK5® for thraa 

imtm aftar wfeleli t#ap®Fatiii»# diPoppM to 28®* Stix^ing 

ma ooiiitii^d fi^ tmtm li@»ra mi& tli®m th® attspamaioxi «a» 

^at®d at t&T <»® hom*9 fM® raaatioii waa eooled saidL 

tb®» earbQ^tad W p^rimg ei^^ahad solid aarbmi dlosida. 

aoditisi 3»stal vas ©amtioi^aly li^rolysad with iiat«p aM 

tba »ixtmr® mh$m%^ to ataioi diatillatioa* fli® alkallna 

»aidma mm axtpaoti^ tirioa witli at^r wM. th»m tJbM diaaolvad 

©tliar ©availed by mwilag# Wpcaa aoidlfloatlemj, a idLaeoaa^ 

«@ldi@ oil aapa^ratod i^i^ wmm ejcti^etad with ehloro-

fom* Tim astifa&t «aa lieatiMl with Korit® for algbt hoara* 

filtarad, fflad tbe ©blorofof® rmmv^d fey diatillatim* fhm 

mmMnml oil i»« dlaaolirad im dlli&t® ai^lia aax*l>mata aoJba* 

tiim, wMoli waa ajitfmotad witb atluir^ aad t!»i& aeidifiM* 

Mm oil agate ps*e#ipl.ta%®d« fhe total «alglit of tli® oil. 
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tmvtng & mtrmg w&s 3*4 g* An attempt 

was wm&M t© ®©av®?t tli® aeid t® tls© pos^sibXe oC-pfeenyl-

tetjẑ mid# Imt tlie tar «Mf$h ima obtai2i«d &miM not be re* 

s©l*«i int© m €i(fl»it« ®<Mpo«at» 

S0» Metaiaticaa @f <3*«etterlmai&tlml.<fme» 

fJb# w&B pi*epaf^ £nm @»7 g» <0«2& g* atc@) 

®f s©6itm siaad ajaS 11*2 g. ̂ 0*1 «ol«) of chlorebenzene ia 

1CK> &e« &f bemssese* f® tlie WRS aMedl 28*4 g. 

(0»2 rnele) (a-«®etlif3j0Uiplitl*leae. Mo reâ stitm «aa evl-

deat after atirrlag at r©©® teapemattiî  for mm hsmrm fhe 

aisctmre was tfeea reflajced tm tweaty®Be hmxr»g earlxmated 

asA worked mp iM tim emmtmrnTj mmmer to ̂ rield 0*8 g» or 

©f p-maptitljqrlâ etle a®It aeltiag at 137-338®,̂ ® 

il* lai attempt t# aaitaMte <t-sii6thy|aaBitttealene with iî nyl** 

Fraetieal laatima d[<Hiietli^!]yiia]^ttmlene wm purified by 

drying wiMh ealeitos ehloride^ distiiliiig at 23@»S36«6*' aa»d 

tl̂  diatillimg frm #irer ŝ imi lê tal at S40»242.̂ » TIm 
b©iliag jpHoiat glveaa ia ttoe llteratmre la 041-242®# Several 

att«i|>t8 t© wBtalat® this mterlal, itsder varying eoadi-

ti«mB̂  resulted in tbe is®lati<m ®f benaoie aeid and a dark 

tar whielt »ot be purified* 
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%hiB rtmetioia startMtt fixe was aXloired to stii* at 

SO® fop flft«e» hmupB wad thezi heated fop tan houps* ?ho 

blaok au»]^maiom waa oooladi^ earboBated and worked up in 

the ttSMal »a£QSM»p« Fllifopm ox^atals aaparated tm eooliag 

tho aeidifiad aolmtion aiul an oil also do|>oaited. fh« 

opystala i«»e disaol'red by liaiatiisg the aolatlcm imd wipa 

»®I^at®d iTfm the oil toy filtpatloa^ ffea oil «aa fiiptlMsr 

ojitpa@t«d with hot watof aad tho extraots dapoaitoMi 1«4 g» 

of yallowiah tiaseagonal eryatals m oooling* An attampt to 

daooloptz® O.f g. ®f th® epystallina satapial by boiling 

with loPit® o^ed im a o«pl®t® i^sopptioa of the aoid by 

the ohapooal tmm whioh it eouM not be extpaeted* ?he 

pe®pystall£«<i^ aatopial waited at li8-lS9®* fhe neutral 

ê imlent wm lii* but aa yet no empmaad has been foimd 

to with tMa irmltie* 

34« An attempt to iwtalate t^Mt^lbent&ene with phenylaodinai* 

?© a aiixteire of #0 ee» of t^butyltoenaene and 2#9 g« 

{0»12S g* atos) of aodina sand waa added S*6 g« (0*05 mole) 

of ehl©rob«ai^n«» The reaotlcai startM after eljghteen 

he«ar« of atirring at S2® wad then heated at 155® for nine

teen hoars* was <^ly a ali^t oolor teat at the end 

of this tlwe# After oarbmating aM workij^ up the reaction 

mixture in the manal MumePji 0*B g# of bensoio aeid waa 

obtained aa the 4^y aoidio i^terial* l%o grwm of 
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T© tbls m» 5 g» (0*1^ mole) ®f and 

4ili©i^a t® atif at mm t^mperetttP# f«a* tiwiiity*f«mp feoara* 

Aft&r «©®lli5g, tli® wm mmrhmmte  ̂ by popping ea 

&»Thm ffc® ©iil:r mcidie Mkt#ristl which wa« 

@fet«in©4 ©f s-'vmiejpt© «#!€• Tli« n;»ml«i»ie aeid 

ms In, ft. memm m iniioated in Flgar« 1, soldi tvG 

fla&«a- ©f an -aeiiiie ©©wptMat, «®lting at 136-138®, wep® 

ototaliaed* Alfio# 0»8 g« ©f tar :Nw*ln©4» 

Flgiowi 1 
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ffe® apjpai'ety.s IMieatcd toy Flgai»« 1 mm desiga^dl for 

tfe® purpo#® ®f i?®aofing iroiatil® alli^tie a®ifia sueh s« 

a-lmtyrle and g-talerie fr« BG®-¥olstt1.e a©ld»» The 

pFimeipl® teirolwd 1« ©imply ©as of dlstillaticao in whleh 

tli« aeidls thafc ©oaSsii®® tm tim ^eoM-flagoF,'® CA)» ar® ato-

aortoed toy ttie S@3&l®t ©jKtraistiaa eap, (1), iastaa^I of b«-

tng ailo'n^d t# &»lp toa®k into tha iia^f^|.atile aeidl at 0. 

This aafaration waa aeacttpliahad »o8t auaaaaaj^tily at a 

low pxmmmm* 

39# ftoe gaaatioB of i&»nyIaodin« ulth ohlerotoaoaaiia# 

fh© plaaaylaodiim mm trm. S g« {0#1S g... atom) 

of aoiitiii slioaa, f»08 §• CO«Ot siola) of diifeaaylfflareupy 

a^ ?& 00* of toa^Aona im tha maml miysii«r« Aftar amalga* 

mtixig tha ZM»aMmaI aoSiw toy tlia eauticnza aSSition of 

Wm lO^aiftylaoSim auaj^tnaim maa daoa&tad into a 

aifflllar apparatma tostA 4#S g. (0*04 »o3.e> of efelorobanaana 

vaa Thm taaperatmiNi 2i»ediatal.y i!N»aa to 4S^ and 

atartad to iyop aftoF taa mS«t8a. Color tasta waw> siada 

at ra^galar intarimla m the 8ti2?i»od mixtura as^ aftar 

ai^t homi^ tha taat l^oom ao faint ttmt it ima eallad 

s^gmti^a* fha MintitFa was l^^^rolysad with vatar axid tlsm 

bansan® layar yiaMat 3.*0 g» or of toiplî Byli 0#4 g» 

of ohlor̂ iaaKaiia uraa f̂ aoô razN̂ ii aod alao 0*S g. of tar vhiali 

woaM aot diatil# 
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4X)m • ffe# mmtlmi ©f with î ob#a!8«iM>» 

ffe® ttamal mppê &tm (tOOQ with th« addition of 

m fmmmX0 mm msM in thia #3i|}«ria»iit* In th« 

flask wa« .plauEied tO@ &t dri«i toS-uanê  23 g* (1.0 g« 

atw) mt fina saM ima-fifth of the @3«2& g« 

CO»S Mle) ®f j|̂ hlor®t®lu«n« uteieh w«a t© ba aMad daring 

th® 0©«ra« ©f the Tim tamperatiEpa waa kaĵ  b«-

twe«» SS»4Ĉ  hy eô ting with an ie«*feath anS iih«Ei tha 

tfl̂ paratmra bagaa t® amhaid#!, A-m to e(»platen«8a of ra» 

aation̂ . %QQ- m* rn̂ m toimena waa aiii«€* Tha reat of tha 

halisia wm «M«4 «ir#r a pariM of ®na aî  ima-half hmtra 

ani than allowad t® atir wry Tigoroaaly for fimr mora 

himra* At th« «®td of this tisa 100 e©» of toluana waa 

t© tha piteh-blaak miactara follonwd lOS g, (0.51 

sola) of iMohansana aMad ovar a pewiod of forty-fiw 

miBsataa with tha taapamtura haing oontrollad hatwaan 

S0-»40®, fha stirrS^ wm oomtiamad for aavantytwe hoora, 

at tha aaa of whii:^ c»ily a alight eolor tast waa obtainM* 

Cartooaatioii wa® aa©»pllsh«4 ̂  pom^jog m »oli4 oarbim 

dioxil̂ a ant tte layara iNira than aapiratâ  ani workad up 

in tha msnal mmmtmm fha altellna layar yiaMaS 0*41 g» 

C0»<^) of j|«t©l«io aeid« The aamtjml layar waa driad with 

ealeixm ohlortda a»d tfc# tolmana raaoTafi by l^ationaticai 

through « twaaty-iaeh ?igr»ax ooltx«« fha remaining oil 
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wa« f3?aeti0i»ll7 fiiatllled 1» a &M 27.5 g# of 

p«Mfeet l>©iling at m« was obtitinfid. thore wM 

pi*aet£e»lly no tt»a S5 g* of tarry raat«rlal re-

nataed In fclj® flask# The 07«S g» of oil was dla-

tilleA at ©rflimry p»s»ur« aaS 14#5 g« (17.5?̂ ) of £• 

m»tliylfelpJ»nyl, boiling at , •was obtainecl* 

41# flw® r«ia@tioa ©f o-tolylsMiiaM 'aai feromob«iiz©a«# ---Ill -|-i |-rr-| [-•|,i I'll I v-| i--''tT--||-:ii III III - Tiiinr-'-'i -| - i in 

Thm mxmat pTs^Q&Omm m giiran aboire was follouM in 

tMs aaii^riKwsat witls t&# ®3t@«ptim tbat g# (0*S^ mola) 

of hwmmWnz®m wm in |»lâ @ i»f tim iodobensen** Tlia 

mlMT t®st wtus mgmtim aft#r forty-el^t hcmra of stirring. 

Tt» yi«M of |t-«M»fehylbiiti®»yl -mm 10 g* or 1B?C. 

letalaticai of fe-batylbaiiaaae witb jâ batylaodtitaa. 

a-Btttylsodî m was pr©par«Ml fro® ©#3 g# (0*C® mo la) of 

dl-̂ "bmtyl»9roarf astd S«7 g* (©•2S mola) of aodtiam wira i» 

80 @e« @f maatmrat«-fr«® ligroia* miictmre -ma atirred 

for fottr lioiir® thmn 4*Q® g» CO.OS sol©) of t-batyl-

baasetna was aa4a€« allowed to stir at foot tami^ratura for 
ti»nty-^ight tooars, &M tkmi earb©iiata4 by poariag on solid 

oarboii €li®iEl(ft®» The alkalin® layer was aeMified and plaead 

eaj tia® bot-plat® to emporat® slowly* By tMs pTm̂ mn the 

a-valsrie moid was ramoir^ asaS tba reaainlag solid organi© 

aeid was saparmtod from tlbs imorga&ie salts by esctraotlon 
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iraitalatlQii in adSition to para ffiatalati«m« 

4S» l#talatioB ©r/3«»@#tlyy3toiî tlmXea« with ̂ '•̂ tylaedî * 

lnt& tha uatyunl apparatus ea*) wms plaeed a mix* 

tmr® Qf §0 #©• of iigroiii# g* (0»<M mol®) ©f di-n-

Imty3̂ r®iâ  â  §«? g» (0«Si g. atcasi) of aodiim vira* 

Tim raaetî  started iamsdiately aM wa« vig©r<maly stirẑ  

for t«o h@arc« fo tliis hw&m suspaiiaicai was added 10 g* 

COwO? »ol#) #f (3«»ffiati}ylmapMl!al8is»s* ftm auspantiim aastuaed 

am intettsa rad eolor ixi a faw mimtaa «Bd ga*?# a atrmg 

oolor tast# fto »lxtiir® «a» aIlo«Nid to atir for tirtmty-

alx hmrm aftar wiiieii it was mpldly oar̂ onated* Aftar 

ra®ovi»g tfea smapaasion trcm t&a amalgaa it i»« hydrolyzad 

and worlcad mp iM tlia mamal msmr* (M aeidifieation thara 

ma a faint -odsnr of if̂ mlaria aoM wkieh was ramov«HS trm. 

thm solid aeid liy liaating in tl# -mrnvm diatillation ap* 

paratma deaoribad m. page M* jifter tMa traat̂ nt thm 

aoid was erystallizad imea fre® feot water aod 2*3 g* or 

Sl̂  of (S-napfetbylsaati© aold, asslting sharply at 140-141̂ , 

was ototainad*" 

Aaal. CalM» for ©|<g%o%s mut» atpiî .ĵ  186? 

fcasjods a»«t. mqutv*, 18S, 1@€» 

fbar® is a littla doubt afeowt the parity of the di-®-

temtyl̂ reuf̂ , and hî ar yields of tha aê  ra»y be obtained 

if the aareurial is tmmhlf distilled before mae# 
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of this pmlSMinmrj operation ttm re&otlon mlxfemiws v&s p«« 

flw3C€td t©r &m bcnir, during itoieli tl3» eolor ohanged trem & 

hlmek to & brlllimt hriek-red* Oa eomptstion of the re-

fluxing, tte ffilsEtttr#- was ©©0l®«l oad poored 3«t««wisa mpon 

©olidi oartooK iliô Ma* fhe yi©M of pur# pi»syla©®tlc acid 

was 11.g gm or 1© phoayliBtalonie acid could h» iso

lated. 

ffe® abow proeadtira ima eliaelĉ  hj l». o. Baiao of 

Soatffcwastem €©ll®g® witii wry elos® â r̂ asent in tho 

Usiag til® siBM t"antlti®« of mtarialJi h» wa« 
18 

abl® tO' obtain. 11«1 g# or 81*6̂  ©f phenflaeetlc aoid» 

Th& ftteoT® direeticma at# tfa® b«8t of a series of vum 

all of irtile:li gaw lower fie Me wtô si eoMitiona of tesperâ  

tmr®, tlim mw& ̂ tiantity of aolwmt iiere iraried# 

!• Metala%im of toMena with pheaylpotaaaitta. 

Iteto tim ms-aal appamttas (000 ©©,) was placed 6 g. 

(O.OIS MOl«| Of dl-ft*»limt|flffl®iwiiry aiad 3 g. (0#077 atcmi} 

of potasaiu® iB SO oe« of sodi«ffi-dri®d henẑ tm* The mix-

turn was stirred for aljcty-̂ e ttours at rooK fceiaperattir« 

aad thestt an alifpot was earfemiated# fbie test portl<m gat® 

only b®»Eole aM no »-¥al«rio aoid, imdieating that all tli® 

g-toiitylpotasaitwi had been eoâ erted to phenylpotaasitim. 

To the dark sttspeasioii was added 60 ©©• of dried toluea®, 

reflttxed for six hows axiA then oaj^cmated hy pouring cm. 
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selM eairlM dloKid«« Tibs largfti* Iva^a of potaasl^ amal* 

gam mm fjpe® tli« mvhm&tlm, mtacfciupe by filtering 

tlirotxgti ft Qmmm wir« @Gims«* fMe i^aetioB mixture wt» 

©amtimisiy in »«^«jae« by ja-tmtyl otteyl 

aleobol aM water. Tli© aeMified layer yielded 1.9 g. ©r 

44^ ®f pii«ttyla©etie a#ld.^^ 

S» M%rati€m of p^tasei^ in j^tolylpeta«ei^» 

f© a mixtwe ©f *fm7 g. (0.08 mole) ©f di«£«tolylJWir» 

eury im liO eo. of ligroin was i^ded 7.8 g« (0.2 g. atoa) 

of potSMieium mtal. After refluxixig for me and me^kalf 

hirnvm tlie smspeiteicm etarted to ta^ m. a piia^ color and 

was stirred rapidly at tMs teis|>erature for twelve boara. 

Smbsofmeiit to earboaati<m tbe reaotlon mlscture was worked 

tip is fetie usma^l miaier. fl» yield of pire ptoenylaeetie 
18 

aoid Qm9 g. or li.5^. 

4* S3ow earboiMiti^^ of beasylootaasiiai. 

A 0.1 sole rm of bensylpotassim was propared is tbe 

msml maimer* (Mseoos oarbom dioacide was passed over the 

stirred smrfaoe at smU a x^te tliat in fifteen mimtes a 

negative oolor test was obtained. Stirring irats eontiimed 

for axi additic^l boiir a»d tlusn the reaotion was work«i up 

iB tim msml manner. The yields of aeids obtained were as 

foll^ssi pbeaylaoetio aoid^ g. or pheaylmaloiiio 

^ IS 
aold, 2.1 g. or 
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Bm Jim to 

81 i^aitiire of f»4t g« (0*13 g« stem) of potasBltim 

sftui i» 100 no. of ooo3.M to 0^, urns addod 11«2 g« 

<0*1 ffiolo) of olxlopobeaiione in 4& oe* of toluene ftt stzeh a 

pate tbtt tke tempimtmre at mo tine ipose abo^e 0^* Tbe 

time peipLif^d for tl»si im tM« orienting ex|>eri» 

»emt wmB fcmr and <me«liaJlf hmra* Carl^cmation^ at the end 

of tbla tl»e, gaw 7.5 gm or a 6^ yield of pkenylaoetie 

aeld# ^ oonoentimtion of tlai aotber liqpoi^ fi^sm the 

ert^talliasation of an ali<^mo% of the total aoidie material^ 

18 
no' l^nsoi® aoM ooixM he lsolat«4« 

§• Ab mttmmt to trap .pheiglgotftaBt^ in o-yoloheasane* 

to a ttlxtmre of 3»S g» C0»B2 g« atcns) of potaseim aa3»l 

in V&B m* of ofolohexane «a» eamtiotiBlj aMed 11*S g* 

C0«1 nolo) of ehlorohenjiene* In one hour the temperature 

rose tmm to and after fifteen laiaatee more It 

again dropped haok to 32^« So eolor test eomld be obtained 

after four »©re hc^e of atirring. reaotion was eon-

aidered aiMs^gatl'^^e after heating at SS^ for one and <me*half 

hows produo^ a daric ooloration on the potaaaiiim metal, 

hat did not giire a ©olor test. 
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1% I¥epa3?atlc?n of dlpla&iiylbeiigi'loayteijaol^ 

To %e]tx7lpotaftsia» jprroj^iNid. In the ustjt&l mamx^T t»€m 

Om% mole of Qhl^r&henwme end tolueneji ims 

addM 18«g g» (0,1 MOle) ©f ism&mphBntimm, In SO ec* of 

tolmeae, meT & mm mvS. OBe-half hoar pex»loS» The brlek-

red eoloF elovlsr disappeared aud the eolmtion aestu^ a 

deep »sr«ld*gi«ea eoloF, poaeifely due,, in part, to the 

f©nation ©f tlie potassIm teetyl ©f hemsophencme. The 

t<«|j®ratare wmm »ot alloiied to e:^eed 40**, and the raixtmr# 

was allowed t© etir for oi«i hoar after th® tmper&ture 

©eaaed rieiag* fim mmtw&l I&j^t mm prepaiNid in the 

maital mmmr ttMS^n the tolmeme removed hy diatilling 

through a fMteti«ating eoltsMt. The reeidue solidified ©a 

eooling aist waa ©i^stalliaed fnm ligroin yielding 22 g. or 

@f diph^Bylhessylearhinol melting at 87»88®.^® 

8» Bpenarafcion ©f II.S«dia^thirlbeiagylp©tas«itai« 

f© a sisiture ©f @«& g» <0*22 g« atcm) of poteasiim 

sand and 100 mm of diqr aeaityletae was slowly added a 

soltttioa of 11*2 g» C0«1 ®©le) ©f ©hlorotN&nsene in 59 ee, 

©f mealtyleBe, Tim timm ©f addition line <me end ^e-half 

hmm, end the tespiratmre was kept hetveea 30«@5^, The 

hlaek smasjensicA ©hailed slowly to the ©haraoteristie 

hriek-i^ eoler mp^ii reflmxing for one hour# After 
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eftpfeoimfeicm with solid earboa dlojciii® mA feydrolysls, tfeere 

m.& is®lafc«4 1» g«. ©r a yl®M ©f 3,S»dl»«tliyl.ph©ayl-

ae«ti© aeift «M©to i80lt®a At 9t»S»103.®.^ 

9* BIciw eafbiMaftfeloia. ©f l5«§»*4iî thylt>eas!g'2,pofefta8iita» 

A ma. &f 3,5-Ai»tl^5.b®»iylpota»»lii» w&s pp#pare4 as 

mhmm aM %b!m eai^mateil ml&wXj passing Gax%<m 

4i0i:ida amrfaee df tke stirs*^ Stt8]p«»eii<m» Th» 

yl®M #1* S,®-€Jto@tl^l|»ht«aylse®tie aeid was t& adtdi-

tilfim, tfaSfim w® oMaiaed a 2,^ yi«M ©f S,5«-filmetiiylplaeQyl» 

ml<mic a#iii whlmh smttrnM. a% 140-lSO® aai msltsid with 

fiae<»poaitloii at 1S€»16§®#^ 

0alM* f®r aemt, a^ îT** 104? C, 

H, B*Tf» Wmm&i mnt* ®iiiiT,, 106, 107| C, 6S,55, 

H, ®»ss,, s.ai. 

10» M attyapt t© i^talat® fxamiiQe'BBaaii® with tba pota»ai\aai» 

f® S«§ g* (0»@t g* &t(m) of potaaainm saxid in lOO oe* 

of |Nsem<lo@wai^ was aMaS a a^lmticm of 11*2 g« (0.1 mola) 

&f 0hiorol»«iis«i»i in 40 ee« of pBmtdmmmws over a period 

of two iKHirs, tl^ taafarat^iif® lb«lag kept l»atiR«en 55-40®. 

Til® »a®tl5« was aliimad to stir f©^ aa aMitloiml fiftaam 

nimttaa and than iNifltixed tQT tan mimtea* fha suap&naiosi 

gav« a ali^^ rnXmr tmet, wmsi eaF^oaatad a»d worked up in 

tha namal mam»T* ISg aaida aenld h» isolati^* 
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in nm&X mmcmr* On cmidifiefttim & mmll 

msmm!b mf tmwrf •ell wlilefe liad a allgbt od©i» ©f 

we^a with h&t mter* A 

ftiMill 0»^ g*, ©r lapitzNSf ph&myXmetlm aeid having 

m a«ltt»g jp@iiit; ®f ©©•I'g® mtSi iaolatM* 

i# Thu iN9«©tioa ®f ehloride with litMtis in toliiMSHi# 
n-iiniiiiiM-T--|i iiii---iri iiimm ; i--t- --̂  1 . .ir in - rt-ir i i • ri i.r..-|iiiiiii.iii i ' in. .ii.l. ii. m ii .•iii.ililil.iiii uii. iiil hi.. 

To 4#2 g» C0*@ g# atcsB) ®f litMm in 80 oe* of tolmOB* 

ms 13*9 g* sole) of it-'imtjl ofalopide in EO oe» 

of toliie&e. flie f#@otim started in fifteen mlmktm and 

the teadeaoy for the teaj«ratmre to ri«e w&a over in oae 

aad 'hmra.* tTm smepemeicm heo^e reddish in 

eolor# ms ©ai^saatM fla:^ worked up ia the usual mmer* 

lo iteetylaeetie aoid oomld l^e isolated twom the 3*2 g» (24%) 

of |^»7al®rio aoid vhioh «a« oMaiited* 

7. fh® reaotioii of ̂ «»i^tyllithims with toluem* 

»»&ityllithiw iM» prepared trmn 3 g» (0*43 ato»} 

of lithiw, tf#4 g» C0»® mole) ®f g-hutyl tormide and 

150 ®e« of ether in the ouatcmar^ msBaer* Th» euspemiioa 

ma filtered, «i»t of the ether hy diatiUatiozi 

ai^ the last tf^oee expelled hy adding @0 e®« of toluene 

«i}d again distillifi^ at a higlter temperatu:[Ni* !!?o tl^ 

eloudy ama^Eisieni was add<i^ @0 eo* »ore toluene and thea 

it waa f«flu»d gently for five houira* After this time 
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th« eijloip feai %o « byllllamts hQwe^mr, af« 

tmr ©aptoomting «ibI wmM^ng up ttm tn t3b» us^al 

aamWj, easily a mmll aaotiat of aotd sEd no 

ph®iiyla®®tie aoM @^iM fe© Isolate#.# 

8» fli® ip©a@tioa ©f witla tolmea® la eth«i«.» 
iiiiiiniiin Ii>riiiiiiinr.iiiii»ii:iiii: riii..ii.iiiiii.iiiwiwii iirtiiiiiiiiiiiiiiiii iii.uti i I 

T© a mthmr •olutton of pre-

tf«4 g# Co.g aol®) of a-teatyl wmm 

ada«€ 180 oe. of Wtthia flv® «isate» after appli-

eatlm of &®at, a i&lt® pf«©is>ltate Cp2*©bafely llthitm 

lfep®®id®) fomed. After r®fisi3iing for niii«t«®!i }:koii3ni, ear-

ti^aattom na® «ff^®t«d hj solM ©artocm dioadd®^ and tlj® 

yi®M of plitei*yl®oetie a®id was 0»0S g# er 

9# Til® reaotloa of etterl ofolorid® with litfaltm in tolueii®# 

fo S g. C0.4S g. atiM) of lltM» ia ISO of 

tolm«a® wa® add«d lS«i g« (0*2 ®ol®) of etiiyl ohlorid®. 

the mspmmtm. mm- stii^^ed for mine bomr® mM timn refluxed 

for two boors* ilfter tliA first two as wmll a® at th® 

<m& of til® reflujc period, test® for aa organeo^tallie eom* 

l^oimd war® posit fh& mixtiire was oar&cmtad aM workad 

mp iM tim wm&l wrnwrnrm Mo p^®»^lao®tie aeid ooald b® iso* 

lated tpms. the tarry oil wMoli yi«M«d t#l g» (15^) of 

propioal® a®M» 
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^Etziyl&e«tle aaid is&iiM be trnm&m 

12# M %& prepare &w& thm T»mpwm&» jg^-tolylllthimi 
tmm -feM m&murlml.* ' ^ ' 

k ®f 3»8 g* {0.01 »»le) of di'»£-tolyla®rcm'y, 

80 ®e» ©f dried ll^poia and 1«4 g» {0*21 g. m%&a) of litJiiu» 

Mt&l wm& mll®«ed to xN»fla3c f̂  forty»elg^t homî » At tbe 

end of tMa tixm tlmism mm mo pereeptilile re&0ti<m esBul tl» 

oolor test vfts lus^tive* 

Mm mttimpb to i^tiilate tolmens with ifbiityllitMism 
.p^pa^ fmm %m 

Iisto t2i@ msuatl apparatiost (SOO ee»} vas placed a mix* 

tiir# of 6«S g* {0*02 mole) of di««j|«»batylB^reur3r» 1 g. 

CO* Its g» at on) of litMtJw aM eo« of toluene, fhere 

naa no dkmmgm or oolor test alter fifteem mimtes of 

«ti«*li3tg at roeii tiwipBrattty#. Reflasciag irae etarted and 

ia fife aimtea tbe oolor test waa positiTej after' tiro 

houra of stirring t2»i stixture ohaoged from eolorleaa to a 

deep reddial̂  orange and «aa allowed to atir for an addi

tional tea boar® at a mild reflmx# CarfecmaticHa mm ef-

feoted hy poorlng oaa ©niafeed solid earbcai dioxide aad then 

worked up in tlje tiattal ataimer* A small amount of n-^valerio 

aeidj, Imt no j^nylaeetio aoid|» m^8 isolated* 

For otlMSir attempted metboda of preparing benayllitliiua 

aee the aeoticHa entitled ^l^teroonTeraicma'** 
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86 
1* fh» wimwa^tHmt &f g*>fei?<»s-oiit>«ogotMo'SteftR#^ 

fo m solmtim @®«i g» 10*5 mole) 0f dib«ii2otM&* 

p]ben« in ##» ef «&« ttdhiAl (me gswa 

®f tj»^ filiBgs# itiil® tfc® aSjEtmp©- teeing stirred m& 

0m%lj €8 g» C0«3 i»ile) ef im» ciddM ©top 
e tiffCM^osai? fe3pl<^» leatia® s&& ettfipiag. wei^® emtimed 

fm htmra bM tbm tM wmmmttmi aixttipe wee 

eoolol# free «f eieseae feroratlne with eoditaa bieulftte 

e&lmtlm «ait tl»i lajnere sepaxmte€« eerlxm tetraehleride 

layer wee «eeli«i e«rejfol2.y nitli eedim eer%caiiftte» e«ter, 

aM tliem dried oner sMim smlfate* Ithe soi^eat veui re* 

wafed Ijy dietillatlon aM tfee residue twiee distilled ia 

a 'mmwrn, toeilisg at 188®/ S TO*, ffee distillate vae erye-

tallised tiaree time# tv&& etl^l ale^liol s^d fiitially 

jfeeted to aild ira^iisw «mbli»atiiii im order to resole the 

last traees ef 4Xhmm^M.&plmmm0- Thm yield was S?«.6 g* or 

ef t-lirmMibeasetMopliimi aeltiitg at 124«lt&^« 

txttemmmmmX&WL &f with |t-l»atyl 
'' ' ' ''  ̂ ' *" 

Bite tlie mmal apperatme i^OO ee*} ims pished 100 oe« 

ef dried etto®r» S g# C0»4S g* mt&m) ef litlJi«® ©laipi and 

3@» C€mrtiit« Hieelas «»d Mams. €mpt» reM«. 18S. 16S4 
{1^8). 
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Yh® p#a@ttoa of ehlpylda with 3^-toatylllfeM\sai« 

B-ltefcylltfcMTia was pj^paredl im the visual saimei* from 

1S»? g* iQmt »©1®) &t »-»feitfeyl br^id©, 1#S g» (0«2S g. aton} 

of litfalwa Mtal ami VfB ee« &t mttmr* ftm wixfcuw -was 

fiit®3r®d aM S#2S g# {0«0i® a®l«) ©f fraaialy aiiatilled 

htmsifl ®to3t©rid« in SS ©©* of was aidad thpou^ a 

dF©ppS^ ftoaal at sneto a vmtm that irigoroaa rafluxing 

took plA&»« Affcar addition ®f all th® etolorida in tfepaa 

mimt@a» tlbaiHi rfwained a vhita praaipitato* It sliould ba 

»®Btlc®M9d tiat tlaa «©l©r tto© aelvaat ebaagad fzw eoloif 

laas t© aa affl4>«3?-3f«ll0W aadi toaak again to eolorlaaa during 

tii« ftiditio® of tim baltda* fN&aation mixt\ix»a gaw a 

wevf ««mk isolor test waa inadiately earbanatad. Oa 

saparatlmg and woflciiig mp tli« alkalina Xaymt, mlf a fav 

dropa ©f n-mlari© a®id war# ©btainad# fb© athar layer vaa 

driad war ealeitm ©lalarida a®a than diatillad, Tha ra-

iidaal ®il naa fraati&ially distillad, 1,8 g* (SljC) of 

bilNiasyl (mixad aalting poiat), 2#S g# (g45^) ©f n-amyl-

baazane, and 1.5 g* C^6^> af a*(»ctana aa vail aa a tarry 

©il mm ©btaiuad# Tfe® slightly iisisure a-ia^lbaaaaaa vaa 

id#»tifiad by a faiziid rafraetiva isn^ax of 1*4@S aa eomparad 

vith ttoe 1»4&1 Talma gi'ram Im thm litaratura* ^lie ^•-'ootania 

ma tuo lapura to giw m good rafraetiv© i»dax laaaauramant* 
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4# te ytaefeioB of with llthi\aa 

B®a*jl»©aim wms p3P®par«d In the msnsl mmnmv trmi 

iS«§ g« (0*2 «ol«| 0f @hl(!iF0to«n29iid|^ 11*5 g. (0.5 g. Atcm) 

©f sMim saM aM IfiO e@» &t tolwm^m After the reaotioa 

wem ®«plete4|i th# suai»eaS«a material was allowed to settle 

iUQid lis ®e« of tim solirent was alphoasd off. The removed 

solvemt g&m mo oolor test* the bensjlsoditim siixtmre was 

oooled to aad then ISS oo# of diethyl ether, whleh 

had also been oooled t# -10®, ms added* a®aediately 20 g# 

{0*25 mole) of an^l^ro^s lithim ll^omide was added aad the 

»ixtttr« was allowed to stir very rapidly for oae hour at 

•19®, The ether soltttim did aot ehaxige in 

oolor* fo oheok the rnhmmmm of bemsyllithiix»t 18 g« (0«2 

mole) of |>arafOMiM«hyde was s^dsd ma& the mixture allowed 

to stir for tea homrs# (i»a«yllitM«ffl but aot beasylsodiiaB 

imdergoas an allylie r#er»ftai|STOat to t&vm o-tolyloaf^iaol.) 

At the end of this ti®e the mijctmre iwts hydrolyaed, low*hoiliag 

IHitroleisM ether and thm layers sepsiratM* 7he residue 

ohtaiaed after removing the petrolemi ether was distilled 

aad 4«7 g« of a olear yellow oil^ PB»indf^l of tlm esseaoe 

of roses, iHis ohtaiaed at 88-0S®/S a®. Both o-tolyloarteinol 

ai^ j3«pheayl«thyl alcohol distil at thia tmperatare so 

that it ma aeoessary to prepare tl»» d^aaphthyl urethaae. 
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til© fiRSl:# HwsR til® flask bad eooled aiafflelently, 75 ec« 

of llgpoln «M €.t8 gm {Q*<M a©l©) @f di-ja-lxityiia«reua?y 

•mw® lidded aM all<w®d t© stir f©j* sewn homra* Ttm »•» 

tetylsGdiiaa mM trmmtmiMA to m flask ealibrated to « 

100 e®» "T^lwat® SE^ S»Oi g* {0»04 mol®) ®f £-chlorotoluen® 

ms addsd* laoiagli ltpp#lB ws to bring the iroliii»e 

t© 100 e©« aiii tfesa tS ee» aliqmots wr© removed ausd ear-

fesnatdd «t t, S# 10 and 15 almt® iiit«r'wil« «.ft«r thsa addi

tion ©f %h» lialid#« lo jg-feolmle aeid wm found cai aeidifi-

eatiofi ©f tte® alMlin© la^fera# 

8 m Bpmdmmtt&m ®f tylBit!glbea^«iMi^ 

Mt& a 100 e@. hrmdmitim flask was plaead a mlxtuiNi 

©f 50 g« ®f Ircffisln® and 0#5 g» of ic^iae* Th& aixtmro was 

i'&flnxsd ter tw© aimt«8 ii^ tfe«» 2§ g, (O^lSf mole) of 

t-lmtyllbeiiK«i^ was addi^ ©v©r a period of flva hottra while 

tij© flask 1WIS I*t#r8®fi is an i©«-%atli« A large rolmm of 

fefdrogen femMide waa «*©lv«d aM the reaeticHi mixture waa 

allows to »t«d for tea li<mrs. Ijceeas bromiae «md hydro-

gm hmmM& w&re r«®o^®d l>j pouriag the peaetion mixture 

Into «odi» feiimlfit# solution.* After washing with sodium 

h|droEid« a»a water» the halog#iiat®a lagfor was dried with 

©aloinffl ohlorM® a»d the® distilled. (Mlj 2*5 g» (6*S^) 

of aaterial was obtained whioh h»a the holling point range 

givmn in the literature, for jg-hr^ao-t-hatylheazene* 

88> Sehrg^> MoBfttsh.. 9. 617 11888). 
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9* Th® int^r&onmmion of »««broffi©-*t-toutylbenzene with 

Into thm msmal apparmtms (200 ee*) was placed 25 cc# 

©f filtered aolmtion containing approxi* 

m&tely one grmm ©f tb« orgimo»#tallie imd to it was added 

S*5 g» (O.Ollf m&lB) ©f pmy® ^tecao»t»butylbenzene. A 

yellow color &pp@@.r«d iMaedlately# The solution was allowed 

to stir for thirty miimtes ajfter whieh it was carbonated 

and then worked mp in the mstaal Biaaner* The 1»8 g. (86^) 

of aolid acidic material laid a sli^t odor of »«valerie 

acid wMeli disappeared after me crystallisation frcm 

dilute ethyl alcohol, ffee g-t-toatylbenaole acid melted 

at ISS-ieO*^ ai^ a mixed mXtlng point with the aeid obtained 

from the sietalation &t t-lmtylbengene with n-biatylsodiua 

was 1S9-»161®. 

10» The latereomrersion of fertsmoBieaityleae with ̂ -toutyl-
litilSs ^ ^ ** 

a«Mtyllithlttm was prepared frca 3 g» (0.43 g, ateaa) 

©f lithim, 27.4 gm (0*2 mole) of n-butyl bromide lotd 250 cc. 
89 

of ether# flm emspenslon was filtered through a aiatered 

glass ©rttCibl® ai^ then dllmted to 060 cc. By withdrawing 

a 10 cc# allqaot and titrating with standard acid, it was 

fmmO. that the 250 ce« of solntl&n &ont»imd 0.111 mole or 

7*1 g# of n-btttyllithimw# fo the filtered, refluxlng 

&9m Silman, iMS^bem Moore, J. Ab# Chea. Soe.« 62, 2354 
(1940),  
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solution rapidly aM«d 19«© g« {0«1 mole) of meeltyl 

Allfmota of SO vol«w& were wltMz'8im» at ttoe 

ln«Slettt«ii period® of tii^, «nd ©arbiaiftted with the follow^ 

lug F«»mlt«f 

TAWm %m 

Til® lSate2P#oav®i»»l<®a of Bx»€moaBesitjle&e vith 
ja<*&tt7llitfeii»t 

fiiMt 2.4*6*^yiffifitbylbefizole Aeid 
(itiimtea) ' g# ^ 

•IB •!& 

t.0 .Sg 9.7 

i.0 .69 21.0 

1S.0 1.2S 37.3 

SO.O 1.33 40.0 

{Sine# uppaz^atly so maxi^rai 13^ been Feeehed, tlm 

Feaetion wa» repeated aM aliciuots nmr^ again remold and 

earbcmated.} 

fiwt g«4»6«^i»iBietiiylbengoie Aoid 
CHo^ra) 3a i. 

1.0 1.S8 39 

1.2© l.m 33 

l.SO .93 as 

l.f§ .91 27.5 

.74 22 
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The m&xXwm ImteTdcmmmion w&a obtained^ and cheeked, 

at tl® end of on© h«mr» fh© entde E,4j»6«»tx»lmethylbensoie 

aeid mlted at 1.4CK149® aat after one erystalllzation fpom 

low-hoiling petroleum ether it melted at 1§1®« 

11 • The intensoniFerslon of psemdoet2wyl larcmlde with n-lmtyl-
mmrn^ 

k solution of a»lKitylllthitiM was prepaz^d fro® 45.7 g. 

(0,553® »©le) of n-btttyl broaide, S g« {0.725 g* atost) of 

llthltja and t©0 eo# of ether. After titration, and dilu

tion of the filtered solmtioa to 400 ©e» it wa« fonM that 

0»li mole of a-1«itylllthi«a was present# To tJ:^ elear solu

tion waa aMed 25 g. (0»125 mole) of paeudooumyl hromide, 

SO oe« aliquota withdrawn and earhcmated at the Indioated 

period® of ti«e with the following results t 

TAiEB m 

fhe l^tereonversion of Pseudoouayl Bromide with 
n«&ityllithi«ia 

M
fime 2<4»§«^rifflethTlben2oiG Acid » •imlliiiii iidWiiiii s &  I  
S .96 S7.2 

5 1.59 54.0 

li 1.6S 6S.S 

30 1.47 57.0 

45 1.48 87.4 

m 1.46 56.6 

Cmtlnued on following page. 
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S»4«§«>YgljBi.tfay3.t>«agoie AcM 
S  I  
l«5f §4.0 

1.34 SS«0 

ffe# imltiMg .p&iMt of t&« a@id as glwmn in the literattar® 

©houM fee ffe® cimd® a©M Isolated, malted at 149-150® 

and at ISl® after o»® ei^ystalligatlm. S,4,6"4'riaethyl-« 

bensoi© a«ld also a«lts at 1S2® Imt a mixed siolting point 

with i,4#S"trl»9thylbeaaoie acid was 110-118®* 

l^t lBteTO«mvep8l©n ©f tC*l»i*mo&a^tliale^e with a-lmtyl-m ii l/̂ l. iirii-lliovi • .• • ml. i i .•• *** 

I Bu&psnmloia. ®f ia*l3atylsoaiim m» pi«epar«d fro® 6,3 g, 

C0.<^ mole) of 5 g# (0»15 g. atom} of 

soditia «®tal aafi 100 ©c» ©f ligjroin# The ia-batylsodi«a 

was 2<^0Vdd twm the amalgam hj de#aiitatloxi into a aimilai? 

mitiNsg^-filled flask and then 8»28 g. (0,04 sole) of d-

I»r«»0iiaphthal6ae ims addeS ia one pox»ticm* '[The temperature 

roae SI® to SS® ia tto*ee mlmtea. After cooling, 

2'B «©• aliqaots mre remowil aad carhoaated at the follow

ing period® of time with the Indieati^ resultst 

TABIS tX CC©ael«d®d) 

TO 

90 
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2.24 

Tmm XXI 

T f m  of ct-lpiMonaplithalea® with 

tit*»aribitholc AeM 

S 

10 

IS 

EO 

26.2 

•3§ 20*4 

.13 7.6 

.83 48.2 

fl»F® 1» litfele in %h» values becaus# it 

-was dlffl#ult to plpett© tha mame suspension of the 

©T^nmmtmlllQ aixtui^. The represent at iva value should 

hm awrag® ©f tfe® four ipesmlts, 25.6̂ . 

13. to atteytM tote^mveg^ion of beiigyl ehloride with 

EbeajllitMuffi wm pr®pai?e<i fpcw 0.6 g. (0.087 g. atom) 

©f Itthiuffi, 6.28 g. (0.04 »ol#) ©f hwtmxikiminmm and 65 oe. 

of ether. To this aolutlon tos added 5.10 g. (0.05 mole) 
of piMm^laeetjlen® etirring m.a allowed to oontlime 

for ten toirs. Th® ji®M of phemi'lotl^i^llithiuBi thu« 

obtained m» oon8id®r<^ t© b« &&^m ffee solution was 

filtei^d and 4.S g. <0.0S4 mole) of bensyl ehlortde in 

5 e@» of ether was added. There mm no temjperatore ria®. 

Stirring nmn ©mtinmM at roon temperature for thr®« hours 

and at reflux tewperatur® for one hour, thea eooled. 
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©artooamted worh&d up la tim ii#ml mmnerm The total 
o 

weight of ^beaylpipoptolie 8@M malting at 135-156 wae 

4»6 g# or 79  ̂ ®f th® t3»9o»tle«l« lot &ven an odor of 

mM wm obtained* 

W» AlXjli.e B«arra»g«»eat» 

!• flie i^a#tifm of teoE^ylBi^iiaB lyjtb parafofmldehyd»» 

Bonsjlscidim was prepSiT^ in tlie msmal mxmer from 

11.5 g. {O.g g. »t«) of sodlm set&l, 22.S g, (0.2 mole) 

©lilorotoeaKeii® aad ISO o@. of toliaeae. fo tise prepared 

hmaMjl»Q&lwm »ixt«r#, 10 g# of j^araforaaldefe^e was adde4 

in. SMfcll porii^ys. fbere was & definite temperature rise 

and tibe reaetiesi «a# kep^ at roopt t«»peratimi with thet aid 

of a w®toi»*toatli. ffee eolor teat was aegativ© at the eiwl 

of on® hoar aiad fortj^fiw aimtee. mixtmr® was 

allowM to etir for t®m hour® i^d then the toltieiie vae 

distilled off as ©SMpletolj m possible, in a stream of 

aitr©g®», th« reoo^ery belag 140 oo# fhe exoess sodiua 

was destroyed toy the oaatims addition of 12§ oo. of aleo-

hoi aai timn «ost of the aleohol was rmrnvmA through a 

ffmetiaaatli^ sol'aaai. Dilute hydrcwehlori© aoid was added 

to th® rosidm® and the litoerated oil ejctraoti^ with ether. 

After dryiag the extracts with sodiiom sulfate ths ether 

was rsBo^ed mA the residual oil was suhjeeted to fraetlcoial 
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dlstillatlm* A total ©f 4»3 g, of eloax* jmlX&m oil, 

tooiliag at 20?-21S®, and havijag a v«ry ftwigpant odor, i»a« 

ol»t&inod* fli® oil eouM not he IMmeed to form eC-naphthyl 

urotlmiio or phenyl mrethane derivatives tout on oxidation 

a amll amount of hensoie aeid« and no phthalie aoid^ was 

obtained. If the oil was jS-phenylethyl aleohol, the yield 

wa« 17.?^. 

This expertamt was repeated using the method of 

Morton^® with the wsult that only a 2^ yield of oil, 

boiling 10** below the boiling point of (i-phenylethyl alco

hol, was obtained. 

2. fhe reaotioai of bensylsodiua with acetie mah-ydride. 

Bensylsoditfflt was prepared as above and then the re-

aeticm mixture was slowly addM to 48 oe. of aoetie an* 

h^^ride in HK3 @©» of toluene. On working up the mixture 

in the usual manner aM oxidising the residual oil with 

alloaline potassium pe»anganate, only bensoie acid eouM 

be found. 

91 
S. I^epamtion of dibensylitereury. 

Bensylsmagaesium ohloride m&a prepared by slowly add-

Sjig 80 g. <0.@S »©le) of bensyl chloride in 180 cc. of 

ether to a mixture of 13.3 g. (0.63 g. ate»i} of isapiesium 

to. Morton and Falwell, jr. Chea. Soe.. 60. 1450 (19S8). 
tl. Wolff, Ber.. 46, 64 'HOT)".' 
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ia §60 ee» ®f ©their# At tl^ ©nd of thi^© hmrs 

©f sti3Wlttg, 8i#i g» <0*S2 »©1®) of 4^l®d ra»r<mrlc ©hlorlde 

Wiis •mM.miL In swtll Aft«r oHt« houy of stirring 

ttoi reaetlm alxtur® "bmgm. to asiti»K@ & whit®, tIsoou.® atat® 

ajod ISO m» imm «tlj®r wa» a€d«<l aafi atirrliig ecmtiimad 

for ei^t Iwmr®* Tfe® f&it® w«s was poared into dllut® 

li^roetolort® »©M with thm format itm of a aludg®. 

fh® slmdg® was «j;traet®d with two llt«rs of other and than 

ali th® ®th«r Xmf®m w®r® ocmfeirasd, drlM owr ealoltim 

ohlorid® aM filter®®* fh® slxtwr® of dlbenaylisereury and 

hmnzflbmwwtln ohloride rewairaed as a orystallin® r®«idu« 

«B ©taporatlom of tim ®th®r« 'fhls res 1dm® aelted at 90-105®* 

A soliittoB of sodlw staimlt® ma prepared by adding 

a solution of 2S g» of Siptim hydroxid® in 12S ee* of water 

to It g» of hydwtted at«imo«ts ohlorid® la 125 ®o» of water 

moM then filtering# fo th® filtered soltitioa was added 

the i&ww&e aimtmr® of vmrmwe'tBlM &-B& th® suspemulon ttzm®d 

a wry darlc ^®y.. fh® r®a@tl<m alxtuiNi vma allowed to stir 

for tIttNi® hoaims^ filtered, aad th® resldm® dri®d aft®r 

wsMng with water. Tim ditoeniylmes^ary was e3cti%ot®d with 

1100 oo» of aoetm® and then the soliront -mm distilled un

til cmly ISO 0«# fWiinid. (M ©oolii^ to -12®» 54 g* (8^) 

of dl^m«ylMe3?^ury, nsltlng at IIO-IIO.S® (Lit* 111®)# was 

ofetaiaed* 
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S9 
4» fh# T&mtXm, &t aeiitlagatl® feangyla M̂iiTm aM formldehiwla# 

Iiit© a 2S0 e©« Setolaafe tube wa» plmm6. a mlxtux̂  of 

g» iQm<M m&tm) mt t̂ib«a»7l»9i?®iiry» 150 ec* of drlad 

bamsena bM 11*S g« g* atom) of aodium mlrtt* Tha 

tmbe wm aaalad plaoad cm tim mhaklng mmh.lw» vharo 

it fHimaittad for flwt dajw dtarlng alilefe a briok-rad s«a-

pamsicm of hmzylsotSLima fomad. Fax̂  of tha banaana waa 

daaâ tad than all but 10 ao« dlatilled off in a ati*eaa 

of mitrogaa. two taadx>ad embl© oamtinatars of dried atfear, 

aoolad to »%M̂ 0 ma msad to ta]b» ixp tha bansjlaoditiai* Tha 

da#p*3̂  auapisiuiim vaa daaantad into tha oaual typa of 

apparatm® |S00 a®*) wMoto was kapt la a fraaaiiig bath* 

ForataMafefda waa iowdiatalj pasŝ  ovar tlsa stlrrad aur» 

faea, tte® î d oolor disappaaŝ  in flva miaiataa but it wiui 

niî  hours bafoî  a dafiHitaly m̂ ti'ra eolor tast eould 

ba oWfealnad* The athar lafar was workad mp in ttim usual 

Mmar aneft ona and ona-balf gra»a of acMawhat fragi!«nt oil 

r««iiiiad* osdLdation milj banaoie aeid aod no phthalia 

aold amild ba foimd* A miacad malting point with autbantia 

banxoie aoid gaw no dapraaaion« 

S» Oai%<mation of autbaatlo banẑ laoditia# 

instead of using thm SablanJc tube tka 

usual apparatus waa usad in wiiiah to prapara banzylsodiua 
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ft?€ai (0»CSl a0l©) of dlbenzylmsi'cu;]^# 150 ee» of ban-

ssn® &3»l 11*5 g« C0«& g» atwt) of sodltim sand* The mlxtux*a 

naa 8tln*®A for fchl3?t;j-slji hours aM then potirad on crashad 

solid earfecm dloxlda# The ylald of i^asylaeatie aeid 

(alx@d ii®lttag point) was 4.6 g* or 84^ of th© thaoretieal. 

Sffaet of taaperaty# y the allyllo raarranfteaeat of 

I solmtioa of 38^il g. C0»® Hiola) of honzyl ohlorlda 

la SO 00 • of dl-«®»htttjl ©th«r was prepared i«Jd then added 

as ii^loated to the mgaeaitm i^tal* 

fo a sljKtur® of ?«5 g» (0»S g» ato®) of magnesium 

trnmiaga aM SO ©©• of di-a-hatyl ether *aa add^ 20 eo* 

of th# diluted halide# fl» reaotitm mixture was allowed 

to stir for flw houre dmrteg whleh It failed to at art, 

even when a few iodlme ©rystala were added. Howewr, when 

§0 ee» of diethyl ether waa a^ed the react loa beoeme very 

vlg©r€«a® and Md to be oooled with an lee<*%ath* The re-

waining Mlide wa« diluted with SO eo. more of di-n»butyl 

ether and them added alowly to the reaotlon mixture* J. 

possible oaaplex-forMitlOTi between the diethyl ether and 

0rignaBl reagent was evideneed by the faot that leas and 

leae refluxlng oeeurred a» the reaotlo® proeeeded, even aa 

the temperature rose* fhe reaetlcm wa® stirred for caie 

hour after a^dltlm of the halide and then allowed to 
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settl# fh© supematmtt soluticm of the Ortgnard 

wmB filt®i«®d tiai»oû  & Biat®3P©d glass esnicilsl® and 

thBn diluted t© 410 &©• with ©ther. fb® fil-

t@r©4 s©2mttcm ecsat&ined 0#4§ mol# of Qrigaaini and was thou 

ai-rlded isto two tOO eo» poi?tiQ©»« 

Fors«M®lî # g@B«pat@d 10 g. of pantfomal-

a«ii5€«, ims t© tb® 8timi€ sti3?fao« of one of th® 

0iPigii«M portions ®t IS-gO®. This roaotion will b® do«lg-

uatei. a® Am To tb® otlwp poî lon, B, th® sam® quantity of 

f03M«M«b;:rdi« gft» wmB afeltted at 00®, tlm roflux teapeyatur® 

of tb® aixtffip®* 

Hwai® & ii»a B 1WWP® treated Ideatloally in tfe® following 

ffiasaoF* Attev pmring th® waotim slxtuiNes on ©old dllut® 

smlfario aoid, tla® w®r® sopsrftfced and th® ether 

lafejp washed twle® idth the â eoa® layer water 

®jrt;imefc» w»fH® ®»l)izi®d and thmn ®xtra@t̂  with ®th®r whieh 

wa« added to tim orlgiml ether layer. The solwnt was r®* 

mo-̂ «l aM th® r®sl#a® -rmeuii» distilled. 

7# Result® of rum Jk^ 

At 110>*112®/12 TOt*, 0»S g« of olear oil oaa® over whloh 

would not form m d-aaphthyl uretfean® derivatiw# At 

115«130®/̂  t»8 g, baaed on the tltrati€«a) of 

£-tolyloart>inol, »eltiag at SO-Sl®, wa» obtained* A mixed 

melting point with the ̂ tolylearbinol of Dr. J, E, Klrby 

gaire no depreasion. 
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At llCKll̂ ViS Mw.« 0 4̂ 0̂ &f G1@si!' oil W6S obt&inod 

wM&h ©ouM not to© fi»&®ttoiiat«d wM&h eoald not b« In-

dm©^ to e3?f#t«llii«« Its eoat»nt of ̂ -tolylearbinol wm 
obtaiMd ©oiiv®rtiiag St to tli® tf-aâ thyl uppothano. A 

might of 3.6 g» of dorlTatlTOĵ  ®q«ival«mt to 1«5 g. of 

©•tolyloaybiiiol was ©btainî # At llB«130®/6 3»4 g# of 

eî stallin# ®-toljl®ai%iiiol Craix̂  melting polat) «»« ob-

tainttd* flw total jimM of mmrmng«ment prodmet was th«î -

fmm 4»9 g# m 

Id mms A mm&. B thrnm mamlnM after vm&atm distllla'* 

ti<« a la:̂ ® faaatity of blaolc oil whioh was thoû t to b« 

a *foî l" ©f mmm of tfe© alooSiols wMeh we:p© ppoduead# 

Howewi*, aft®2» mmj h&wm of pofluxitig in an attaapt to 

li5€Foly«« tli« ambstaa©®, aleohols oould b® found. An 

oil distilled at ISO to 210% bat did not for® î anyl- op 

d-iiaptotfcjl wmthmmm* 
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I?. DISCmSSKW 

fh# ftiMaaeatial sm& ©aligliteiiing «0]fk ©f He in on 

tli« f©f«itlon ®f fî  beiisyl zmdloaXs when toluene 

1« tiiewmlly d«e®Bf»os«t pr©irMe» tlx® Msie for a hypotheela 

©oneemlng ttoe f©imtticm ®f leteiml ©rjpin©ftlkali eampam̂  

m% elevated teuperatmiNae, AeeoMing to tlie reseereh work 

Jijuit Mnti©i3̂ |» them exist ttape© dlfferest fiNie r̂ ical 

p©«8it»tlitles irl»n toltieme 1» "eplit" at a Mgh temiî ratuFe 

and lew pwmmwmm-, (@<K)-11CKJ® aM 0»l-«0#5 «»•)• 

1. 0@Hg0% +1/2 % 

S* CgHgGÎ  •" + 1/2 ̂  

s. Cgi%e% .• Cgig. + €%-

OS 
ITsing tl3» ap|>«i*&tas of llee, the fî e iwylieals whieh 

i»©a^jltea tmm tia® thewoljels mm ©aptmx^a. in merm-Tj 

mp©x» iradi it ie possible thRt tSm mmtlouB whieh took 

plaee <mmTT%€ as follows t 
(Folymeriz&ticsi) 

Cg%e%- + % .-0̂ gCBg% {̂C6H5C%Sg)2 

file suhetanee (CgHg0%%)g l« stable at th© teapermtuî e ©f 

liquid aix* and <See©mp©ees to SibensylsiermiT̂  mi warming to 

r©€m teaperatmwis 

92* He in ajoa Meeie, Matunriegenaehaften. E6, 710 (1938). 
9S» liee, F* 0.., "fhe Alip&ati© l̂ e feadieale"Joiaae 

Hopkia* Press <19S®).. 
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 ̂CgHgC%HgCHgGgHg + Hg 

Id(®fitifl©afeioa 0f til® ©caapQwaafl. femed was &mrri.e& oat by 

Tmmtlm with bfmid® t© giv® tfe® wemtmhXe b®n2yl-

w&r&aTlc bp<»ii«» th# eonstamts of wbleli wswa oli«eked} and 

«dditlo®Mil quaatitatiire stttdlea i^xhsi ealled uprati to «llmi-
nat® th® poRsltel® preaemj® of any tolylmeî rle bro®ld®8. 

w®r® ©bt«lB®d by Ion of tlMi moreuxdal to the 

©orp0sp<»sding iodid® and then iHsaetlng the halide with 

trl«thylji»iae to gtm th® quaternary amonitm salt̂  

«̂e"6>sW%06%7l- By tj» resulting eo«pl«t« ehange of 

th® iodid® to titratabl® iodide ion it waa prowd oon-

0l\isiwly that th® banayi wmwm pr®s®nt «xclu»iw-

ly* Iod©t®lm®a#», tmd®r th®s« eondition®, for® no quat®mary 

aaraoaim salts# Sine® hydrog®n was the other product of 

th®«al de®«»f0aitiaB, eqmation CD is probably ©orr«ot« 

fh®»® partioalar fittdings speak w«ll for the formation of 

bib®n«y3L on heating tolaen® to high te»i>®raturo8 in t]to 

abaeno® of air* 

In th® eoiare® of th® ii«talations of lat®x%l hydro-

oarbtm® it was eonsiatantly noticed that metalation of th® 

Sid® @hain m® always aî biŝ ed by el®'rating th® tompera-

tw® of th® reaction mixture. It is true that the tem-

perafcar®# n»ed iwsre Icwr ©ompared to thos® of H®inj but 

eiF®n this Inereas® la teaperatmre a»y eause a significant 

lncr®a»e in dl8»o®iation or aeidity of the hydrogen atoasa 
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of filii© elaln qw&t %hme ©f the ntieleus. It should b® 

iiotie«d that 1» mil caaes whmve thmre was a po«alblllty of 

either im<sl«mi» qt l®t«ml ai®tal«tion, the aetal #nt0r«d 

th® Sid# ©hala at th®»« high®F t«Bip©Fatmi*es* At low tom-

IJeratmres th« mel®a® wiai involvî  when th® more reactive 

î talatiiig ageat® ®meh a® mad ®thyl»odiua 

1W»F9 tl®-®d» 

lo viwK ©f the®® finding®, a poseibl® explanation i® 

offered for tl̂  diserepaney in the result® obtain̂  by 
20 

Bshorigin on ittetalating tolmene with ©thylsodium from 

dl®thyl3S0®r®ury with ®thyl»©dlu® frOT di®thyl«in©. In 

th® first ea«® only pheaylseetie aeld was obtained whil® 

in th® aeoon̂  ems® th® idaenylaeetio aeid wa® o<mtaralnat®d 

with |>*t©lmie a©id» Sine® th® ©thylsoditm was pr®par«d 

dir®etly in th® tolmen®!, it is possible that th® h«at 

«ffeet prodased in.tJsMî  ®as® of th® aereurial wa® gr®at«r 

than in th® ease of the diethylsine and tny ̂ -tolylsodinm 

whleh was foi««A was iwediately traiisform«d to b®nsyl* 

m€^lvmm Of course, there reatains t1b«B possibility ©f a 

more pronô soed oatalytie effect of storcary on th® migra

tion of sî itia, within th® moleeul®̂  tima 1® exerted by 

th® displaced zim» 

Th® proposed hypothesis is still more strongly sup

ported In view of th® ®xp®ri»«ttts which concsm th® mlgr»» 

tim ©f th® alkali aetal from th® nucleus to th® sid® chain 
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at ®l.#tated t«ap©i*atur#s-. fh® «ost striking ea»® of migra

tion is ©jiMbited by ̂ "tolylsoditm* It rocs® toaperatur© a 

llgTOln solution ®f 2̂ bl©i»©tolm#a® i*®act̂  witb sodlraa to 

giw £-tolylsodlOT exclusively, as was indicated by the 

fomation of ĝ toluie aeid smbsaqueat to oapboaatioii. How-

©Y®i?, on raising til® taaparatupe of the sxiapeaaion of 

tolylaoditim to tiie bollijog point of ligroin benzyl-

fiĉ im began to fowi imaadiataly* fii© Immediate fomaticm 

of baagylsodim mm pfmrn̂ L by earb̂ atisg an allQuot a few 

aiiratas after t&® applioation of tiaat, aM by tfee fact that 

th® coloip of tlitt amspaiaiioB clmiigad fî  black to the typi

cal b3?iek-i*<̂  ©f beniylsMium* 4s a chaclc, tfea £-tolyl-

sodlxia wa« pŵ p&reA trm dl-ĝ tolyliaeFCttî  with siadlar 

strongly affimativ® iNBsulta# fha yields of banzylsodî ai 

obtaiaad whan tol-aaaa wmm msad as a aolwat «9s*e ®«ch 

higher̂  b«t tĵ  jpaamlta mm not a® ©oneluaiva aa thoaa ob

tained wh®a mi tmiTt MGlmnt is msad since the £-tolyl-

aodiaa alao has tha poasibillty of metalating the toluene* 

In OFder to detemiiMSi the effect of the position of 

the alkali metal m ®iĝ atic«i, or-ienting esiperiaenta were 

mm In which o» aoi ®-t©lylsĉ itm 'PRî e prepared in ligroin 

from the cor3»e«pcaidl»g wsrcariala# Theae two mclear al

kali caapouî # uaS.»rgo aigmtion with inei»eaaing difficulty 

aa is iMicated by a decreaae in yield of pheaylacetic acid 

mader corî apaading conditioas. 
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remits, w@3?« siegatlf®. Er. ¥• Tottsg-̂  1ms ja©tftlat«4 

lsoppopylfe«iis«ii@ with ©thjlsĉ ima to obtain a 41̂  jleld of 

ph®nyli»opfopylso<aiwffl# 

fh© **ehl©»b#as®a®-p@tEa««liim that was men-

tloa«d is of a interesting nature an<l merits 

m <iiseti«si<m» aenylpotaissiu® has im-mT b®en prapared 

from ©hl©roto#naE®ii© a»a potaasim, in banssene solution, 

to«®aus# a Warts amotion oeeufn with th« foiroation of bi-

phuafl* Mmmmrg it wms fomd tiiat this coupling inaction 

oouM he interrupted at the intermediiate organometallie 

stag© hf a ppô r ehoiee of aol̂ ent# This ia illustrated 

wry strikingly in the ease of the preparatitm of benssyl-

pota»«ita« and 3,S-HlS»«thylbensylp©tasaii» wherein the sol

vents are tolue®̂  and aesitylene, respectiTOly. Ilie 

mtihml&m ©f tise reaetim depend# upon the estafellshment 

of the "©hlorotâ naene-potassiua system®* Da tl̂  caae of 

the fo3?®ation ©f henzjlpotaasiua froEi potasaium and ohloro-

henzeae in toluene solution, the phenylpotaeaium which 

fora® for a fleeting instant is trapped hy the toluene and 

thus kept frm reaoting with emmm ehlorobenzene* The 

bensylpotaaaiw® whioh results la less reaetive toward® 

ehlorohensen® than is î enylpotaasium and the lurta reac-

tl®B 1» SntefTupted at thi# stage# Iwn at low teaperaturea 

and in various solvents, the elusiw pĥ aylpotaaaiun eould 

never he isolated. For this reason the aetalation of 
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QmtpmmA» by a ral:stui!̂  of elilorsbenisaii® and potass t«m̂  

for want of a more ©xaoting tarn. Is sailed th© aietalaticaa 

hj tim ®e]hlof'0'b«ns#n#»pota««ltaa aystaa^* 

reaetion Is beat lilmatratad by writing tha «(|aa-

tions in tba following mnneri 

CgHgOl H- m-•- 35:ci 

#6«Ŝ  + CgHjĈ  «- CgHgOl̂ K + C^Bg 

Ttot© old tpiaation of aolvant effaeta i« â in brought 

up as a oonaâ axfana of cmr aŝ arimanta* ITnfortnmtaly tba 

rasnlts obtaiî  in tfea eontr&l exparimants -rtiloh iwira 

perforwd d© not elarify tMs probl«a aa far as ganarali-

tiaa ara ©oneafBad, Diatliyl atbar aannot be naad aa a 

raaetion »adim in tliaaa raaatims of tba banzylalkali 

with tlia axaaption of bansyllitbitsŝ  aa it is 

imadiataly dastroyad. flsa migration of aodinm in £-

tolylaodim vaa atmdiad in mrioma aoliranta (Saa paga 70) 

aâ  tba yiaMa *ara fonnd to vary ffw fifty to aixty par 

oant« Frapamtion of mâ y of tl&a organoalltoli aorapounda 

in ligroin ie oeealawitid by raflnxiŝ  tha raaeticm »i*-

tnra for aairaral mimtaa than Ibaating gantly for 

sa-faral teirs* This tmthoA vaa naad to bring about tba 

rearrang«9®©nt of ©«•, and j|»tolylaodli», prepared fron 

tlia ©©rraap«a»4ing aaranriala# A oloaad fcnba axparimant 

a till in prô r̂ a« in î ioh rni att«Bpt ia being made to 
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3p«ai»r«ag«weiat of £«tol7lsodilisai takes 

plmee at i»o«® tea|«ratai»«, ĵ qmlî ed ®my mcmths before a 

notieeable i»eaetiati ©eemrred* Parafflm ©tl, although it 

i® a iseaiyi of ototainlBig high teaperatmres, did act give 

satlafaetoî  ̂ s«lt« ia a» attiwipt t© rearrange jĝ olyl-

llthltm mhrnm 

M&eiiyl®<wliw, a ecmpotmd that is ineaspensiw and 

easily vas msed as a setalating agent in wemj 

of the studies deseriteed* Howeves*, a limitation wast be 

plaeed m its use ItsmwBmh as the x̂ aetims in vhieh it 

is employed mat be netathetieally eeapletê  othenfise the 

d@eii>ed a@id, obtained as a ̂ sult of the isetalaticm̂  vill 

be eomtasiiimted with benzole aeid* It was fotmd that î tny 

tlae® the last traoes ©f the phenylsodim may be remowd 

by ppolongî  heating since this ecMpmind appears to be de

stroyed, to a small degree, by this treatment* 

The preparation of benaoie aeM frm ehlorobensene 

asd sodita in toluene smspensicm, snbseqment to earbma-

tl<m, definitely indicated that the first step in the new 

method for preparing benaylsoditm was thm for«atlon of 

Î enylsodiaii# This faet, iaeidentally, helps to validate 

our assimptim that phenylpotassiua is formed as an inter-

mediate in the pŝ paraticm of benzylpotassitaa. No £-toluie 

aoid nitts ewer isolated in these eases# 
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bemtlng m. toluen® &t phenylsodltim it 
( 

urns obsax'irAd thmt the pT&&mt after mpid earbcmatioa w«» 

pli«ayla®«tie aeid* Ito oM«r to ch«ek th« posaiMIlty 

of an aq̂ lllbritiffi l»«tw»®n tli« and phenylsodiicî  

an ord̂ toarj run ©f plasnylsodi'sim was mŝ a in toluene and on 

aarb««ting an alit«ot ©f tfe® smspenaiem only banaoic acid 

w&m fmrnA-* The toluana waa raplaeM by a lika quantity of 

banaana and after allowing auffiaiant tiaie for a poaeibla 

«<|iiili%«»ium to m&m, tto® miaEtmra was earbtmatad* Ho 

banaoiG aoid waa iaolatad aM tbis ia in aaooî  with tha 

pradiotiim that raay tee drawn from tb® elaatrogagativity 

series of Sbtarasali.̂  Howa-rar, Baobsiaan and Clarkê  ob

tained a raamlt wMob questions the validity of the 

Hiarasofe aariat as a tool for predicting the relative 

aoiditiaa of the hydrogen at̂  by natalaticoi raaoticHos 

inasffltteh aa they obtained large amoants of phanylsodinm 

whan tliey raaatad di-g"t©lyl«ereary with aodinm in bansana 

aolmti€»« fha raaatlon waa allowed to pr<̂ aad for a period 

of thirty dapi «»sl the rasalta obtained indioate that the 

»̂̂ olylsodi«a «at have aetalated the banaenaj thia ia eon-

trary to any pradiatioa resulting fr®a the Eharaaeh electro

negativity sarlaa. 

n'̂ Mtylaodius, wMeh is expensive and soaewhat diffi

cult to obtain, is undoubtedly a super lor metalating agent 

in fioapariacas with pl3#nylsodiua» fhia faat ia illustrated 
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In iHstalatloa ©f &M i«butylb«ras«ii« 

wltli i®i al»0 pfeemylŝ imf 30̂  ©f (J-3a«iditliyl-

ae®%i« ii«id was ©fetate«d mlth n-brntylssdltm whll® ftoenyl-

s©Aii3u® gav® ©lily a 4̂  yieWf ĵ -'bafcyisoilma gav® an 11?̂  

yl«M ©f j|»t-lmtylbea2ote a®ia while pbenylsoiiiTiffl gave no 

aeli.» Exp®i'lai@Rt« aw ia pp©gip@®s iaĤ ate that n-amyl-' 

is appî 3El®tt®ly as a# n-butylaoditaa for »«ta-

^̂ #thylimplitli«3.«a#, wltb tli« ail̂ ed advaiatag® of 

|j«lng Inmxpmmmlm aM ®a»y to pT<Bp&im̂  

M a ooas@Qm@ae® of tis® negati'rc 3?®sult» obtaluod ia 

tJb® attempt® t© ̂ talat® oĈ t̂liylaapMbalea®, s«*®ral 

atiidl®® w®.î  mggm%®& ia to d®tefmia® t̂  ©ffeet 

of raaelear msataratim on lateral ̂ talatioa* Cyeloliexan®, 

»ethyleyelofe#,»iBa®, l-̂ etkyloyel̂ iaix̂ a® and S-aetiiyleyel©-

hBxme w&wm not »etalat®d fey oithor pbonylaodioa ©r n-

batylsoaim# Sine® tlie ®®tliyl©ycl©ii®a»nes did not ahow 

tl»@ slightest tendeney to hm »®talat®d, the studies w«r« 

s-aapended. 

|i-&a.tya.iitM'«iai i« on® ©f the few known opganolitMna 

O'«po«nd« o&pabi® of smoeesafally bringing about a lateî l 

s»talati«» la m3C stmdioa m fownd th&t tolnen® w&a 

aetalatod to an ®xt©nt of 0.22̂  a:̂  Qilaan and W®bb®̂  

ffl«talated aethyl piaenyl tmlfld®, laterally, to an extent 

of 62̂ # 'Sim wfy olosely 3?®lat®d o:;̂ gen analog, aniaol®, 

'jnd»rg»i. aetalatiea only ia the ortho poaiticaa# It would 
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fe® mrj imt«i'#st£ng %& know & algrfttion of lltM̂ am 

wouM ®e©tir from tli® mol«ma to %l3i6 aid© ©toaln of a ecwi-

smob as j;-a«tlijli»®yoapt©̂ esyllltblmm» If this did 

ocemr, it would b« th® first kawKa oas® of & algx̂ tloa of 

tb® litMiaai atom frca th« aiiel«as to th® »id« ebaln of aa 

organolitbiim e<»pouiid» H©w«f«]P|f tho appareẑ t tmprftdlet-

atel® mtiaif»e of lltMtm e-<»poiajid» i» oî anometallie ehonia-

try »y be & 6firry#T©r f^Qm laorgaoio ohomistry and ro-

awaagoaoKts aâ  a®v«3P 

iB ¥i@« of tte tmoertalnty Inirolvod in the meohanisa 

of fomatim of aufestltmt̂  B»loBie aeids o® capbcaaatlon 

of teOMylsoditia aead alikyisodlm emipomMs, «̂ © studies 

'm'm mMei»tak®a to olmipif j thia pyotjl̂ m# 

fli® flifat f©f®i.tiaa of a smfe8tittat«w4 nalonie aoid waa 
94 

®fes«f»isr«d fcy I^r&iioff and Spatsoff when their obtained 

phenflmloai© aoid oa earboaating boaE^loagnesliim chloride 

with ga»®oms o&jpben dioxide» fhej proposed the following 

meohiuaiaa for it# foiwati«mi 

CgHgCŜ gCl + C% »- CglgC]F%C%Mg01 

CglgC]̂ C%l̂ l + CgHgC-l̂ MgCl  ̂

ĝ%C®J0gligC|7 CgHsPH® 

^ 

94# Iiraaoff aal S|»»80ff, Mll» aoe« ehi»«. 19 (ld51}« 
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Uaf©j»%«iaafe®ly Moi*toa eo»ifork®i« overlooked tl«i 

woplc of tmm&tt and Sp&mmtfp &i»a %m ttei«ir wort on t:b» 

foMatlom of phwaylaftloaie «®id toy oarlKmating to®n«ylsodliim 

tfe«y o3Lai»«4 ptplorlty of tfeia reaetloa by sayiutg that, 

"tl̂  foiTORtion of idMiaylaaloBl© a©id by this mathosl, the 

pwtmlp&l pfodmet in a tolu«m« a^^itaa, hsk» nmmr to oar 

taowiadge baan bafoim". 

5h« remtHtB of the earbrnwittloa stMias th«t whnb 
Tiâ airtakais tmaation th© 'raltdity of the twî lideaadlflodiiim 

0M 
waefeaaiaa of After mmf axtanaiw studiaa m. 

the ®ff®@t ©f ti®©, taaparatmr#, solvent ttiid rat© of 

stirring wei® e&rried mt, the «eohaaia» whSeh he aasimed 

to b# the aorreot oae was the foraatioa of ŝ ylideniKli** 

soditia by the foll©irl»g free radieal aeehaaiaiBt 

(diaî OFort i onat i on) 
+ 2Ha —̂  

®5®18 + 

+ 8H.  ̂Cs îo'" Va 

He ruled o«t the earlier proposed aeelmniaa in which it 

was assi»̂  that the imylideBedisî itm was a result of 

Mtalati<m« 

96 by smbjeetifig the suapeixsioa of the a-affiylaoditia to heat, 

9S« Morton aad Heeheableilottera im Am, Cimm» Soc»« S8» 1697 
(19361. 

96. lortoii ®î  Heeheableiteer, ibid.. 58̂  1024 (1936). 
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ppobalil© %hmt ii i*©a©tio5B dmm oeomr in tfe© latter eaaej, 

"but t© s«®h a slî t ejctent tl»t tb« Inerease in Isutyl-

maloai© aeid wht&h fom® t» aot deterainabl© by th© methods 

eraipleyed In ttois atmdy# 

Maamlng ̂ hat plays ieal faster# play a part in the 

»m0@e#a of the reaetieii, tb© meetoaiaiam whieh appears to 

be tbe eorreet «oe a®e©rdiag t© the resulta of our studies 

is tlie one analogous to timt of iTMioff ai3d Spassoffs 

+ 2Sa »-

CgSĵ jSa "H  ̂

CgHû eOgla + CgHĵ iSa  ̂Ĉ IgCHCHa )C02Ha 

r<^^2J 
C|̂ lClla)G%»a >• G4%CH{C%H)g 

Z%0«7 

fh© experimeats in whlefe imrallel roaa ©f n-aaaylsodium 

were ©arfewiated at different rates are offered as emvinc-

iag ©'Tidenee for this »olaaaia®» Cte carbonating the organo-

sodiua co®̂ ©«i»d with gaseous carbon dioxide at a wry slotr 

rate, irery sipiifî aat Quantities of n̂ batylmalonic as well 

as n-©aproie aeid i«Bre f©«ed» fhis oonditlon is ideal for 

the formation of the salonio aoid sinee there is always an 

e»e»» of organfaaetallie present throughout the carbonation* 

Ob the other whm tbe sm̂ ylsodiu® was î pidly poured 

on an emoesa of ©rushed solid ©arbon dioxide only a very 

insignifioant quantity of ̂ -butyl»alonic aoid was formed# 
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fMs result is in perfeet aee©M with th« prediction mde 

from tb« fairsred s»©lianlsa» 

Si a prtfmt# e«®tmlcatlon frcan Professor A* A. Mortoa, 

'Btio acknowledged our results ma slgpalflcaat, it was 

euggesttd tMt tliese ejcperimeats rema in the same 

»dii», l«w-feoili0g petroled ether, whleh fee used* Here

tofore »» e»pl®7#d llgroin fewt the result® remined rni-

eMaged tSxim. tl̂  suggested aslvent was msed* 

file re«ults ©fetained by the rapid and slow earĥ Maa-

ttmm ©f bemsyltodim were ewn better defined then in the 

€Ma»« of g«««yl»odltm a» a© phenylaailoni© a®ld was obtained 

mi «pid ©-BM'hemmtlim.m 

fhe tatealated resmlts ©btained in studying the effect# 

&t the rat® @f earbcmtio® my be fcmŝ i m puge® 79 to 82, 

The forwiticm @f subatitrnted ffialonle aeids apparently 

i® a® elaSjsed by Morton, bmt only »«ader eonditi<me 

of gmemm @arb@!â tl@a« fhat the yield of malonie aeid i® 

dependent mp&n th« x̂ t® of admission of gaseous earbon 

dioiiide was •horn by eas%onating a nm of n<-e»ylsoditi]a with 

a very impid mtrm-msa. ©f the ®as aî  obtaining a raaaeh d®» 

ereased ̂ aatity of n-biatylmlcHaie aeid* It may be men

tioned that after impidly earbonating a ran of n-aayl-

eodî , with solid ©arbon dioacid®, which had been allowed 

to stir at ro<M temperature for sixty-two hours, no n-butyl-

malonlo aeid ooald be obtained# If we eliminate the 
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wfts ©btained using his n̂ thod* fhe faet 

that Kl3f%y waa imabl® t© iso3L®t« aay of tMs sold f)p®B 

tlHi in wMoli }m the Ilgpoin of a 

toeaaylsediwi smspeasî  fw diethyl ether Indieates that the 

large <|ajmtities ef t»eazyl8odltxm whioh were present at the 

hegtming ipere rapidly destroyed hy this eolvent* 
SO Br« Tm M* O0&IC f@isid that hensylsodî  was an ex«* 

eellent metalatlBg agent izi the ease ©f dihenseĵ riuQi, 

iaaaaaeJi as he was ahle t© isolate a yield of 4-ear-
93 

boxydibemof̂ ara®* ©• l̂ iiie, in some eadiensive meta-

latioti stmdies, independently ©btained an yield ©f 4-

©arboxydibensofaran when he need bensylsodiian as a H»ta-

tmtixm aĝ nt* Be also f©mid that bensylpotassiiist does not 

Witalat® dlbeuaoftoitn, utoea refluŝ d in tolmene for 

periods of 24 and 48 hoars# The reoovery of phenylaeetlo 

aeid in eaeh of these eases was 70 to @Ĉ  ixidieating that 

beniylpotasaim is theiwsilly stable* fhese i»igative meta* 

lation resmlta with benaEylpotassiaii are very surprising 

and mm yet are not explainable* 

An attempt to react benzyl ©hloride and also eyelo-

heaqrl ehloride with sodita® t® give bensylsoditam and eyolo-

Iwnxylsodiiaa, respeetively, terminated in nê tive results. 

fhe faet that ̂ -®aphthyla©etic aeid eannot be obtained 

by eonvenient methods led to the investî tion of the lateral 

98« 0» Steine, Unpublished results* 
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aetiilittioo ®f a poasible aoorea of 

tlila e<»po«3aa,# Tliis aetfi, whleb la ttaad in botanical i«-

aaaMtJi im a ayntfaatle plant fcomoae, nas obtained by eaî -

boiaatiag ̂ -"̂ tapJjthylfflethylaoditMB pi«pai»ed f*̂  ̂*4aethyl» 

î Î thal@»» aad a-batylsodim» flie yield ©f aoid waa 50?̂ , 

but the aetliod ©f pmpmmttm is not tary eeoneaaiieal al-

tbomgb Quite %m.v@mie&tm Fbemylaodium ŝ talated tba ̂  

snatliyMiiî tMMiie to am mx̂ mt of and tMa reault waa 

®l»@1teed by If* R» W# Î ®pei»» 

fhe preparatim of baaayllitMiia by a direet method 

was iawstipited witb ®aly ims«tiafaotox*y peaults bein̂  

obtaiiMwi# Hiasyllithitm oouM uot he inSuoed to metalate 

tolmOMj m Mttap Mow tlie eoxxSiticea "mwm altered* Benzyl 

ehlorld® would not sN9aot witto litbiurai in toluene aoluticoii 

dî i-̂ olylffltiNmry waa not eleawd by aodiua in ligroin 

aolutio»s aM »»butyllitMu» did not ra»talate toluene wl̂  

tte© diethyl etli«r, in wliieli it waa prepared, waa eomplete-̂  

ly replaced by toluene* n»feityllitliiuai preimred in toluene 

setalatM tMa bydr̂ arb<m to an ejctent of 0m22̂ , a yield 

'rth.ioli eliminates thia ®ethod aa far aa prepax̂ tive value ia 

eoneerned* 

fim inereaaing importanoe of the intereonversion re» 

aotitm in aysttoeaia suggested the possibility of prep&ring 

benayllithlum by tMa ajethod* Benzyl ehlorid© on rsaotieai 

with n̂ butyllithium ̂ ve a x̂ pid coupling reaeticm and with 
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waai mo â etion. Beî yisoditxn 

ia «tb«r dM mot i*«aet frltli anlî roas lltMixA 

Att«iift0a imtewmmmmim î aetioii« ̂ Pmen »-buty2.-

toiiwa m& &hlm*&'b9&mwB, ĵ hlorotolufttt®, atia oCnshloro" 

aaĵ tfealna# all iM uttgatlir# ntâ alts. 

Haloĵ n-̂ t&l iat®3pe«ttT«i«lon pe&otions up to tl» 

p̂ aemt tias» feiaf© fe«#a mhmm to m&m? to a pradietabl# •x-
4n 

t«iit mly with &r^l h&lMm a®a alkyllithltsi eompovm&m» 

EaEt«]islTe stuiliea ita"?! baen earrî i out on the int«3*» 
100 

of «C-lsfi»o«®aapMha3.®a# In 

wltls this wô , mm was Bhmm to oeeur 

botweeii cUtŝ ommaipbtliai&Re and m«>but:fla«̂ î  to give a 2̂  

jieM of OC-maplitboi® aoid amlaetptest to oartecmatim* fhis 

is appaf̂ atly tli# t%.Tat lml©g«a-®®tal imtefooxiiresnBioit ia 

«M@li tlb« al%»3.i metal is ottiAir thm. litMna, 0i3ij»ai!i and 
Afl 

eo-woFl̂ ra tm.'we fwtthmr mhmm. the gmmmT&l nature of thia 

tf]̂  of lat®i*6©»vep»ioii r̂ aetion hj ofetaixiiiig an Interocaa-

Tersion of g-ltoat̂ llithiia witli mipjt elilofl.de« and iodides 

m *ell as the la»f>oitids«« Wlttiĝ ®̂  baa itidieated that an 

imt«reoa¥«r»loa oeemps o»ohl®F©« aad ô flmoroaniaole 

mm tmmtM with plieaî 'llitMiyK. 

An imwstigatloji of tb® effeet of sterie faotora m 

tsalogea-setal Interotssatertloiaa of itomm sterieally hindered 

9§# liadlf pmwM^A hj Mr# B» 0# Jones. 
im» mirn&M and Moore, î id* . ̂  184S (1940). 
101* Wittigp Jtotgew. Clmm̂ 7 (1940). 
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brcfflto-ecmpoimds g&m insults of a verj significant nature 

m indieated 1» tl̂  following t&ble* 

Thnm mix 

Sterle Effeets i» Haloge»-««tal laterooaversloiMi* 

Per cent inter-
t'law recjulredl conversion to 
t© get tlie eorreepondlng 

C<MPoiiiid maidLaaim yield imelear ftotd 

2,4,6-̂ rla#tfeyltor<MOb©nsseiie ©0 simttea 40 

g,4,5'-TriHi®tli5'lterOTtolJ«ngene IS * 6S 

£-Brom©-t«»toat5'11&eas@ae 50 ** 86 

•̂MtyllitMiiB maed in all eases* 

in tiai tl«© reiinlred to obtain the 

madmm jieM of ̂ t-tetttjlbeazoie aoid metj not hate any 

aignifiosiiee slnoe no aliiqimota were taken In this expert* 

wsnt# resmlta indloate th&% the Intereonirersian re

action to a greater extent mt inereased exposure ©f 

the halogen at<M wltMa t&e aoleeale, 

fhe poasibility of tfee allylle rearrangement of benssyl-

aodlt» was eheeked laslng gaaeoaa forffialdebyde, paraforaal-

deliyie aoetie anhydride* Im. eaoh ©f these oaaes mly 

tHinsoie aoid was obtained m oxidation of the reaoticm 

prodttot Indieating the abaenee of ortho rearrangement 

prodmots* 

With î apeet to the results obtained in the ffllgratloa 

stttdiea involving the shift of m&%&l fr«sa the nmclema to the 
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sld® eh®I® ©a 3a©atlng, it was thought that th® allylle p®-

ATT&mg&mmt of b®iisylaiâ e®.ii3at chl®rid© would be hlndeped 

by aii®h ta eonti»adi©tlon to tlie predicticaa, it 

was fotmd timt tfc© allelic i*esrrang«i8©iit was ©nhaBC«d by 

hsatiagg, oeewrtog to an emt&nt of 10»Ŝ  at 15® and IB̂  at 

90°. 
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Tim pTNipa^rmtioa &t Iftte3*iii orgftfic^licRXi 

©.©apotfflis teaf® fe#«i 

fli® s9l®otif® m&t&Mtl&a &f tli» eld® eMiit in lateî l 

aŝ l fe|̂ r«s@ajet»««B hmt te«®n abown to oeemr to a pr&etieftl 

i««ijlfotii«isl«« and ̂ y&«-diii»th7lbemzyipota*sium haw 

iNMSwa pi»®pi]p®4 tmr tlm first tia® with th® aid of ft bypo-

t&stioal 

Sfdim m» Will && potiMStimm ftt<mi vmr® fmm& to adgrate 

irem nmlmm to t1̂  sid® &hmiM in ameli a®. 

t̂oljl»®aiaa «M £-̂ ©l7lpota»sii«» S®ir®2*®l moehanisis® 

lia<9® ISMiom initgg«®t«t for thiM 

Tte® ®ff®ot of til® rat® of oartmmtlon of latorai aM 

aikyl org«iio®oiliiia sm& -î otatsiYm eeepoimd® has Imi«r la-

T®®tiga%®d« Smbstltmtod naioaio aoid formticm ims favored 

 ̂&%mi gmmmtB @ai%»atim» 

ffe® awssults of 8«» l3Hftl€̂ ii«ai®tal inteĵ csawrslon r«-

î tiona iiaiieatM tl»t st®ric factors aff®ot th® rat® of 

k •odina-tercmlne i»t®r©©iav®r«ioa ha® b®®R r®port«d« 

Aa iae»a««d t®ap©rat«r® was ahmm to ash&m® th® al* 

IfMo of forsaM®h;ŝ ® vith b®iiK7lniigaeslim 

ohlorid®. 


	1940
	Lateral organoalkali compounds
	Henry Alexander (Pacevitz) Pace
	Recommended Citation


	 

