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I, mmmmTiQM 

Th& tmm "sterit toindmaee" was oplgimlli- usdd to d®* 

ferifee tlie ipatial %ttm%s •©f irieliial grotapt (1). Iow©f®i*, 

til® laefe of pr̂ grss's aad' &t a isfiaite viewpoint toa4 tfea 

©ffeet ttiat "stei'le t© aeta;i*l©i?at®. iato a 

aeaniiigltsa plam,s# uiei t© eovar a. aaltitiiA® -Qt sliuBtestooil 

effeets. latej?, therefore, it beeaat a imqumiM praetied to 

um a merfi r@B trie ted and' «iiti0us aQMisiielatur®, smU as th,« 

diisisriptioii "proitiaiti' ©ffeet" for the spssial inflmsac# of 

substitaeats iituat#<|. aear tli® sit® of r©a«ti0ii» aM "sgSM* 

®ff©el" f©r ll# partl#?ilar fora rslatiag to amel̂ sr smtotit* 

meats. It is ia tli@ orlgiiml seas®, thiat is,, the spa«@ 

aC'tuallf oe<jvipi«i hy the gre-ap md#r eottsiitratioa,, tliat 

«.st#ri€ hi]a<irai«5@» is utei is tMf ia¥«stigatioii. 

aaly reefstly l».s tfcds tlseoî  atvance'd t© a state utiich 

ii eapabl® .of mom quMtitatife treatment. This situatios 

was a©¥©lop@d • cM@fly thrott# a meohaaistie .tisw-poist mtmn 

it ms' realized tiiat .tbs pr©e®sse.s W wM̂  tu'feitaaess react 

(1) For general disc ..ssions concerning st@.rie hliKiraac# 
s®e (a) B. Cohon, ••Organic Chemistry for Atvaaetfi Stui(aiits«* 
5til ed.Edward Arnold and Co., London, 19£S, ©. SSiff; 
<b) E. B. iligh®s» Quart. ReTiewi. E, 10? (1948) | Cc) Q. W. 
iielaad,-"Advanced Organic Chesiistry«, Sad ©d., Jolm Wiley» 
Hew fork, 1949, p. 378ff. 
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a«! fariaM© for tti® ia®@ reaetioja., ai^ this aeeJmaism g»atl:f 

ial'lmsmees tti® QhB&Fwmd mt@ of reactioa. Tmatmrnts along 

these lia®$ lia¥9 b0@a is distiagaiiMai b€.tw#©ii soa® 

puyelj Steele effects ant poJlar influent##. Mm&mr, 

QQMhijmtim of saeli #ff@ets is, ia geatml, t©# iatri^at© to 

emM# a quantitatlf® ass#8Sa@Bt of iiifltienee to leid®. 

Til© mom rmm% 4sT6l#paeats s1its,lii@i %f kisetie agtliois aai 

coiisii@.rati'©ii.i of tmmitim states Mm ©statolisted a l*asis 

f^r a a©?'© praeis® ti*eatffl«iit ef ©xpejriatjatal aat ttooyetiesl 

St di®8 0f st@Tie gemmXlf. 

M ©ri#r t© «tea4. tl» stedy ,©f steri^e Mm^vmm ia 

oi'gaaoiiMeQa ceafTOais, th# gTOttf was parti'mlarXy 

smitall® «jf tli® prtBtnet ©f larg@ titueat. 

It was -tli® otoJeetl¥@ Qf tM.& trnwrntlgB^tim to sya-

thesiz# a ttnalstp of 1-tmjphtbs'lsillc-Qn coaipfwads • to e®r©lat@ 

ttelr yeaetiQUi iiom-st©i»i.eslly-ki3!iiiar©i tjp@s, aa4 to 

deteriiia^ tb# «t©at of tutotitutloa allewed wh@a sucii groups 

s» feojidsi to 

In tlii® tonnectloa a reeaat mtlm Ci) Hits all of tht 

lm&w& tetra^&lJcyl- m& aM tli® followiag itate-

stat is .fflftdt tbis typ# of m&pmnAt 

<S) 0."S, S, Q, Rochow, H. ©• Bootfe, amd i* 
ssa* isa-» ii»' ^^5 cm?). 
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riiep$ appears to is© no sterlc hindraae# 
t© til© attselj»Bt of very larg® groups | 
tfe,# silicon atoa h&a a stifficiently 
higher atomic wiua® than carbon so tlmt 
tmv tolyl or mplitl]̂ ,l groups may 
attached. 

Howeirer, m @zs®iaatio» ©f tli« aeeoapaisyimg talil#® stiowsd tl»t 

m 1-mplit̂ lsilieom ccapomads are reported that eoiitaia aore 

than oa® l»aapbtl̂ l group. l%rtli@.»or@, aft«r toasidariag tlie 

r©actioi»s of sose eartooa aiA silieou comp-maMs, the mlidity 

of this atatisoat appear̂  to to© ia doutet. 

Mrlmg %tm- eonra® of tMf st̂ dy a aethod for .iatro&iciag 

ftmetio»l grmps into siws »etliyi»sti1)«tit\jt«d tetra-

aryisiiants l*y wsaai of .l-toroffiostioeialaid# was. developed. 

This rsaetiom. say pmm to a mstful tool for this fmrpos# 

iM a .jttor# âeral my. 

A study of tii« fey»proaucts for»d duriBg tti® us© 

preparation of eertaia ©rgamolitliita Tm̂ mts l»s ©xteM®d 

til© toowl«dg0 ©f' th@ limitations aaft um of tiiis typ® of 

reag@Et, psrtiemiarly in mSBmm® to thos# reaotions wlsieh 

require either a Xoag -rtaetioii period- or liigh t®aperatm.res. 

Bom of tii®s® 'tey-prGdmets are tli© result of a iiMqme eyilo-

deliydrogenation rsactioa iâ olviag tli# additioa of litliiT» 

to Stroma tit .iî dp-oear̂ ons ixp,©ria#iit» d.®sigii©d to 

<S) For a, historical s««omnt of th© additioa of alkali 
aetals to aroMitio hfdroeartooas s«® F.'W. loor®, »©eto»l 
Dissertation, lows state C©ll#g«» 1941.,, 
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estsbliab the mMimml&m 0£ tliii mmtlm Ijsdleat# tfast tills 

metiioft my hme 
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II. liisfoaiai 

fii® purpose of %m sopf®̂  to fe'© iisettsiti la 

ttm following pagea of this settioa is to ¥rlai togtt̂ i?̂  tli® 

peytlneat lufoĵ ition tfaat iMleatss tl̂  «t©»t of sttarle 

liiiiiraae® im eoapomds of the Qyoup IfB aleaeats. lowdwi', 

m ijidieatei la %hm »liitro4\ieti©ii», the tbeory of stei-ie 

Madranc® ii nm ti'satM la stteb a qmlitstiv® aaiiii®!' tfeat 

fattops mm% M oalr toitfly. Dm@ t© tliis 

limitstioa tb® stop® of ttils tyeataent bas 'Mm m attempt 

to pmsmt all of tti« p@3?ti»9at eoapotinis that liaire 

portat. Fî oa tlii® list tarfesim gesewaiJiatioas ai*« 

d»m.. 

fh© mls%mm. of sm̂ stitut«4 aol©,mil@s 

is at pr@i@nt- tH© oaly 3?«liâ .l« m%f to iadicat® tim mpp®3? 

limit of aubstitetion. fli6 ftOB-0xist©»c« of «- eo»jpmiM. 

#mMei oa« to a»w «»3̂  t̂ atatlfe eoaelttsioas, stmet tl»B® 

sa* coapomisds a&f b® syatliesiz#4 at a lat#r tifet# toy «Iiff@r@jit 

pstboAi., att«iapt®€ p»pai*stiom m,f "fe# tttM -ai 

•aaditieiml evidence to inaxcat̂  ttot st®.yie' f&̂ <?to3?s &m ia» 

ir©lT#<i espeelally in tMse eases wli®i»e ©tli« offsets appear 

to 'h9 ttsal. 

A pyes©»tatlon of all of tlie factors tliat #iit©i» into the 

reaetioas of eoH.p,omnis coasiterai to txhifeit sterie biadraae® 
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is iJtfoM tlie seop© of this preseatatioii. However, certain 

faeters tliat haf® "hmn fairly well eatatelis'lied will, to® M®n* 

tionii iM tfe® apprepplat# plae®s ttosuglimit the t@xt. 

It %s appropriate %o poiat m% lie,re hm Wml&mi siimar-

i2®,» %ke pm&mt ttetas ®f tii@ th®©ry of iterie MaAras## 

(4). 

It .is therefore evident thafstariis 
faeteM, alea© ar® insufficient to ©xplaia 
all the ohmrvBd variations in rat« tteat 
are produceA by substituents a#ar tto® 
reactive c«ters. Although ar̂ r coaplet® 
theory must, to be surt, include thes® 
factors, it jmst nevertheless also includ# 
such other factors as the sechanlssis of tl̂  
respective reactions, th# electrostatic 
interactions batw^en ateiis and ̂ oup#, tlys 
influence of the solvent (if ai^), thil 
effects of resonance, and possibly 
others which are not at ,pra,a@nt f«cogal2ecl.. 

A. Carbon C^pomnds 

fh@r# apptars to b© a deflait® liait to thi'nmbtr of 

ortho*substittttM phei^l aiicl®i which say b@ bondtd t© a 

$®ntral tarboa atea. Although a aaabtr of tttraphii^latthaiJ© 

types has b®sa reported, thtr# ar® only a tm Cfabl# 

1) that cmtaia on# or two ortho^gmbs fei tutod nmcl«l and nan® 

containing thr®# or more, iuch .subttituted groups. 

C4) S. 1% •"»i@,laad, • «Adirane«d' Organic Chsmistry", John 
Wiley and Sons, »®w fork., 1949, p. Mi-
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' f alJl© I 

with Qi-thê smlaatitiaaats 

A. • Ctee 0"aal?gtifeA®»l; 

f ripte3̂ 1-g, 4-i.Jjiet irnxfpmŵ l̂  

frtf S-ilsettoxrpheayl̂  
"K 

B. 'fwo 

,5-dî  tlioxyph#jaf 

Q, fte©» m fcyir o^substitaents 

M&m mp&H&d 

%, Goml3«rg aad i. C5. F03?res%#3?>. I. M, CMm, Sqc»» 4t> 
£3f3 (1925), * 

Î. W1@MM, K. M&ymmt f. Tsatsas, 5. .̂ ctma, Q. 
TawQglis, G, labriola,' 0, D©bb#lst@ia:, ant H, S. B.oyA*Bai»r©tt, 
Aim.. 8M> (1934). 

lo SFit9».tle liwr#sti.gati0rai liav# be-ea *d# «oiic®fnimg 

th« .posiilil©. «t®at of 2£|l3£*stabstittiSlofi is tetmptieayl-

aetteaa. Ceaelualtas »st therefor© fee Amm only om tM 

basis of %h% Iselatei eases jreperttd. Of ©,®mj»se, tim faet 

timt ee;rtaia tfpen 1»¥q b«ea scmgiit after biit a©t iselated 

str#agtfe®as %hQ hfpotUests that sterlc faetoi'S pre-rent th& 
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exist®a«s« ©f smh a$l@«niles» f.ti# voltui® of wofk 

ia mmm&tim wltli tlie il8t©«ia%i©a of litxaa-ri-lettea®.® 1ms .ye-

smltei la tii# p»p4i»atlQM &t a la^^ge aialep #f 

dt-piiratlwa, asi mmm Arndrntiom aay b© aa4« tewâ i d«t®3?aiti-

tog tli® mll0mhM m%@&% ©f substitnties tim ceatraj. 

earfeta atom. & Jliat .©f oq«-

pmn&9 Is pr®s#iit«t la falsi® XI. 

km B.mw@r to tli® qtiestids ©f how sai^ ^-substltetiits mj 

to® totjeducet iBto mA its €#pimtiir#s ms 

attemftea toy Fatei» ant .lamtft (S) .in & stuiy 0f th® f«actl©fis 

tee%ws«tt aryllltMia eoaptttjui® ami ilaypylketouts. The action 

of assltyllitlii'Wffl oa ilaisityX k&tmm sM ©f g,6.dia®t!^l-

pli@ayllitMua ©a its e:®rr®stoaiiag kttea® la tmldea-

tiflei, pr©#aets. fh»y that thmm prodwets «st-

tM ef tli« ©piglual .ketoaes. Sfl<l«iie® to siippo^t tMa 

c0Rt©Btlo» ms tli® is&latlQii of tim sB,m prM\actj| 

wh%& the k®tas®8 *@r® t?eat®i with plieayilitliitui. fhesm 

amtli©i»s smmvizm theli? iavastigation fey statlag ths.% it Is 

mt ^kmm mhettmr t&e p^Fssenes ©f tmr £*a#tliyl groups Is a 

mmsmTf coaiitioa for tMs ilatrlzatioii, ©r mtmttmr, witk 

o»lytiir#@ £*a@t̂ i grô ipi, coipliag aad triaî l-csrfeimol 

foriaatiQn wcwM. &ee«p. It ihcr^M te© noted tor# that th@s® 

CS) k, C, MhQS aat W. f. iaiita, !#£. tray> chim*, 6§» 
469 <li4S). 
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fafele II 

Esfer-eaees to Coapouads ®f th@ Group TO Il̂ meats 
©f %tm fype %Mf 

k. 1= apyl or aBcyi gmnp 

BaAicaX C Si s@ Bn Pb 

0-telyl # <17)®̂ '̂  # # « 

asiityl «• # # # # 

« # # # 

cyelohexyl # <14.16)® 
_g 

# 

t®rt-l»t'̂ rl # m)® # « # 

isopr@pyl « C81)® # 

*Iet r«p©rte€. %- pli#nyl, ̂ -aalsjl.. \li@ refertae®® 

aaf to® f'©\3Jwl ia ti» text. 1̂= phenyl, %= j|-lmtyl, pheî l, 

-̂tolfl, fhiis Thesis. t© as att®aptei preparation. 
f 1= a©t̂ l, athjl, n-propfl, ̂ -bwtyl, aM bsazjl. 

= methyl, ethyl, phenyl, jĝ -tolyl, E. Krause and R. Pohland, 

Ber.. 532 (1924). 
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Tato© II (Contlim̂ d) 

B. 1= 01, H, dF bal#g®a 

Hadlcal C Si 0® Sa 

@-ttlyl (S)®'̂ (6)° mf i m f  CE9a/c8te)® (30,31)® 

aesityl (S)"* <xt>̂  # (g®)̂  

# 
1̂ # 

eyclohaxyl (10)® im^ C23b)̂  _r (88)' 

tert-twferl # im}^ « (sg)® # 

ls©propyl (S)P # (356. g)® 

mport^A* = ei, 01. amfetrsd r̂ feî euets maj to© 

tmm€ m ttm t«t. ®f= I. %= Gl. I. = CI, Br. CI. 

% = Br, CI, I. t© a,ii atttiipted pjpepamtloa. 

%= 2. %= I, 01. %= Br, CI, H, OS, fMs ffe^iis. 

% = CI, B,'Kmum m& K. WminhBm* Bar.. €8. gSSS (19g9). 

®lii all eases reported triey©i®li@xyla®tiiam« mas prepared laj 

eataiftl© liytregtmllm of tripli@iifl»®tliaii#. ir, CI, I, 

01. f = Ir, H. Mmr aM K, Btirsem®8,. .!§£.# |I' '̂ 5® (1938). 

I, F. I®iii ana I. Itlit, te., H, m4 <lf4g)|, 1. Kramss. 

ilM.. IJ., ISi (19g9). f = -Br, CI, J, ©I, 1. Kraiis«, iMM,, 

Ji, gCSO (Itgl). Pf= CI. X= K, X, A. Caliours, CQgpt. 

r®aa.. la, Tm <187f)} T - oa, a. cahows and 1. Deosrey, 

ma.. niB ClSTf). Ŷ= F, Cl, Br, I, OH, E. Krause and 

R. Pohland, Ber.. 57. 532 (19S4). 



www.manaraa.com

- 11 -

saa@ autliO'rs mM tri-g*t0lfl«iarbiaol .ia goo6 yieM fraa •ii-£'-

tQlfl k@,toa® aat ̂ -tolyllitlilw. 

Ba?tl«%t asd iQmi {&•) .pr@i)a2»®<l t?i-i|-t©lyl«atiiais@ tmm 

<li-£-t©ljl pMtoalifie ia a six-sttf synthesis ani 3?#part timt 

c#rtelii, reaeti©»s strosgly laiieat® ttet sterie liiiidra.iJ«® is 

apeymtif#. letalatî ia ©f tlii« aetlrna© with phaayliaQprofyl-

potastitan a reaetioa paĵ î d ©f SBf%ml hm.m, in eon-

trast t<J iamsdiats aftalatiea ©f triptieaylastlaae (?). 

Tfe® a#talatsi p̂ ofiuet of f©Hewing cartoon-

stioa, gave a tPibasln a«lt issleai ©f tJa© ©xpetttd smbsti-

aeetit a.<ii4.. fMs py©te.©t was $hQm to 1s« SjgViB"-

t3?leâ bo:̂ tyiplitsr!y lmstI«M. 

fkls '"bttô iur Is txplsiatd oa t̂ @ basis of stei'ie ia-

Mfeitloa ©f :p@s.CH8aa«@, bat It i» aiaitt@t tiiat tfee &y4rog'®a 

OS tM eentml earM® st« wcmM fee Jm.st as aeliie as thm® 

Q» %tm attbyl &(mps, fM tm&st̂ jp of a ctntral protoa t© 

tlM base, ,pheiig'MiB@t^l«ai?te9i.iiiea, tto tw© m&lmmlm 

to mm% int© dit#'et Jtixtap©«itl0a. is tM mt of ©ff«ttiag tfe# 

tmsMfet, file liiM»ja#« -©f %tom &mps it ppoteafely stiffieient 

to a dollisiaa, ©f tMs kliii improlisfel©. mothm 

@spl&m%im simattd is that a t®t»|s#taifim derimtlf# iŝ  

C'®) f« B. laytlett aM J. 1. Jeaes, £. |ig. Ctt»» So£.,. 
1837 <li4g). 
(7) B. G©a»at and S. W. ihelani, CliQa. S.oe.» 

14 . ,  121E mm)* 
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foa»d aad iuriag caytoomti©® tto sMeMiag of the e@iitml 

at0». pr®¥@nts e«pl#t© eaf»to0Bati©a. ia-

volfiiig .î drolyais mmM foya tii® aatliaii# m& not sutesti-

t\at©i a©@tle ml&, fhm TOtli03?a &dalt. ttmt thlM byp#tl»sis is 

t© ttm M# mmmslm usually ohB&rfe& of 

p«>tassit» 0Fga»#»©ta.lliet to ea,3?%«yl grmps. Timf 0oa#lud@. 

timt this my h& a.'mm. e»aple of sterie Ittfeitoitloii of a 

mmtlm whleh is aisentlally m motmrn^e, 

AXthm.gk tiiii pFeseiitatioa is larialy r©s trie ted t© a 

eojisiteration of aî yl iiil)stit\3:@iits, 8©«s laf-oraatioa eojac®m-

iag th# extsst ©f teljitltati©» ai'sanA a esatral <sartoa ate® 

mn to© ©btaiJS@i fey eô sidering, tli© bigfely sHaiias 

aM tbsix' deylmtlv©8. Tetra-J-tetyl- aa® tetraisfpi-opyl-

aatlMit Mw mot M®a r®p©rt®i. ii©st M̂ ily toraaeiiM 

alkyl de.ri¥ativ® ?epo3?ted Is trl-i@©propylelitoQ»#tlmii@ {§). 

(B) aad di-̂ -totylastliaae (9) 

liaTe feeea syttthtsiaet. 

fhe «iateii©® of trley«l©li@j:ylaettoji« <10) auA tlie faet 

(8) P. B. Bâ tlitt, Abstyaet of Fa pel*®. feutli latioml 
Organic Qh^mistrj Syapositaa, Boston, l&ss., Ii4t» p. W*-

(9) G. Sgloff, «Physical Constants of Hytooearfeonŝ , 
?ol. I, Relniiold Publishing Corp., New York, lt39, p. t5. 

(10) (a) M. Godchot, Mil, sm, chim.. 7, fSi Cl®9i)j 
<b) ibid.. Compt̂  rend.. 147. 1̂  (1908)j To) f. Ijpatiev and 
B. Bolgof, ibid.. 1S3. 304 (lSg6)i (d) I, &• 2«liasfei'and i. f. 
Qâ erdovskaia. Bor.. 60. 71® (19E7)i (@) 1. AdkiM.,. W. H. 
Zartaan, and S. Cra»©r, £• M» Chen. 8m»* Si. .MgS (1931) j 
(f) 0. IsGuhoeffer, ton.>-̂ . HF^CliSf)! If) a. Mkins, U S. 
lichaMi, and J. w» 'Savis, im, QUm* jog.IMO (1041). 



www.manaraa.com

- 13 -

tlmt t«t3?a.eyel©iJ#x5rM«tl»i@ or trleyeloliexylaryl- op -alkyl-

mmth&m. has E©t hmM reported iadieats- that this mf b® the 

Mfper limit of iiibstittttioa* 

Ti»i*l*aapht̂ learl3inol it reported Cll) to h&m. be«a md̂  

ia low yield (S-El̂ ) fey th® aotion of iia ©xo#ss of tht Grignatd 

r@ag@jit m 1-iaphthoyl ohlorid®. fh« fspoi»te4 eoapowid 

crystelli2#d f̂ oa ether with l.§ ®ole©til®s of'©th®i» froa 

hanzeat' with 1/5 aoleeml# of' b#a2.«a«. hedi ctioa with ĥ toogea' 

ioiidt aai phosfhoyas,. a pi*©:CMmp« whieh mu&llf gives th« 

mrmBpom&iMg triajpylsetMae, ptv© a iil̂ tootriaaphtl̂ l* 

eapMaol. 

lAttr, Ghiohi.bahis'ClSa) that t̂ i-l-mphthyl-

oarhiaol i»S"yedttO#€ to.the mrmspoMimg atthanê  toy a spooial 

ttshaiqm® (life) with hyirog®» lodii© ia glaeial a«@ti« a#id. 

ChiehiMbia CIS) wiwestigateA th» rsaotioas of tri-1-

uaphthyloathiiiol sad 'the- corir̂ spoaiiag pyotet and 

showed that the latter oospwiM, reported ©ai-li®̂  (11) as. 

tri-l-»Baphtl̂ laathatt# m$ a,$tmtlly l-mphthyl-l,l-mphth©--

tXmmm. fhe ea3?biaol qmiokly absorbs oxyg#.m fro» th# aip 

sad ch&mgts to a stabl# eonpomfl that ms pyofed to to© 

(m) J.̂ Sohaidlin_and P. _Massini, JStg J1909)» 
(12)'(a) A.-I.-Chichibabin, Ber., M, ,11M CltM)| 

(b) ibia,. 3oy...44« 491 (1911). ' 
• (1̂ ) (iu &. S.-Chiehibabia, J, toss, fhars. gh#a> Bm 
loss (ifii),;2̂ . 4., 6, mu TltllO.̂ f) 
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sleofe@l aateMiag t© th® 

eqaatlQii 

L%J 

IMS laia® #j:i«istil0a ms at€©iipligli8<i witii p#ta«®i*i« 

aangaaate. ftm uns'ta'toie tri»3.*Baplatl^lfiap^4a^t wa»-»4@: by 

CMelW.tebia CIS) % tli# aetlofi ©f l-»ptoLttoylfflftiiissi«* elilorid# 

m ke-toaa In an at«i3sp^e» of eai-ljoa ilajtld®:. 

fkis Qmp^mS. •ms immA t© ciffstallig® trm Bttmr wltb 1 aol® 

0f ©ttor a«iA fri» 1 a©3le of fii® sQlma.t 

wts i»®a©ir«d witfe •tiffiTOlti' twm %im 

tlie uastsbl® eai*Maol mv ita ml̂ MmA 

m mtlm l^d?©ge^ •!» th% ^©Mwitiaoff 4et#miBatlois. 

fMs latter tm§t aay indicate tk© eff#et ©f- a #M®Miag of tJ» 

hŷ mxjX giemp tim largs mapMliyl .group#. lowewr, tli« 

m&stim B«thaal#a of this tfpB ©f •j»aetloa is mt tm w®ll 

aai @l#etrlesl eff#ets mf tim chief eaus# <4). 

B, C)pgaaosille.oii GompomiAs 

to impeetim ef Tafele III iMlmtm tliat tmxr j»-smtestit«0nts 
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mf fee present im t̂ tpaplieî lsilan# typ#s, wtmmms m smb. 

cmpmm^B Mm la&m mpor%%d fsr ttoS' ii#th%n« mrlm, Tim 

©xlsteatt Qf t?l»©»t©lyl*aâ l- aat -aaryl-silaiies aai similar 

silanes eostaisiiig tim t3fi-l-iaplithylsilyl gFomp strongly 

indicates tiiat ttm siliees a ten eaa seeoBMOtat® sore 

groups than eaji •eay'tooa. fliis a®dm«ti©ii Mttst fe# ».<i« wi'̂  

pesewatioa. siae© mrf £m tteycstâ  lafestigatloas tmm Ijtta 

mM .r®gsi»Aiag. ttm syattosia Qf t«ti'sai»yl»©tlmii®s. C©as®-

qusBtly tl» systl^sis of mm mth&mM of tMs typ® aay mt 

Imf® tmm attsaptnA. f&e fa#t timt smA eoapowts tot# not 

y«t if, of ooort#, m% saffieitiat to 

state 'tlaat they ewm#t exist, Tm% at tliis tis# th® iaforaa-

tim mf pQPtops b« as«t t© â ® tim afe®¥@. t©iitatiir« g«a®riili-

2atioa. 

fi»iey-el©li©:Eyliilaa® aiii its dsrimtiv#® • show & ©.©rtaia aoa-

peaetivity wM&h mf fe® mM. to show ttet mor& st©,i'it.tolî »ac@ 

is msml&t&ii witfe tht eyclolisxyl ĝ mp tlm with til# ̂ -t̂ lyl 

sat l-aafhtî l rMitalt. firicyeloliexylelilsirotilaii© Is r#-

port̂ a (14) a©t t© mmt with soae organelithim i-eageiiti. 

l@tl:̂ l«, ttl̂ l-* aaA phaayllithius, as w®ll m the ̂ or̂ tspead-

iag Sriga'APd mmgmts, ware employed an^, @rm thm0% 

high •, tempera tares wer® iis®i uo @via#iie@ ©f further sufeftitutioa 

(14) 1. H. 'Ittoergall asd, 0. 1. Jotofoa, £» 1̂ . ,Ch9a» Sm,.  
21, 4QBM mm). 
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was Qljs#nr®d, Slai'lajf T©salti wef# ©fetala#t utiag the hmm 

and l@d© derimtiTes. fri.eycl̂ lî leiilorQsilaa® als© failed 

to y©$po»d to aMlw ceMtasstlon im boiling it. pi*@-

esdiire mMQh gi¥es good yialds ©f tomph©ifXdisilaa« (15) froa 

t3?ip'li«:̂ leiilor©#ilaii@ • 

Ctiia aad lippiag <li) attempttd to f3?#pai*a t3*l«fel©tiê l-

ptojsfliilaa® %f the oi a larg© ®xe#ss of eycloliexyl-

aagaitsima fepomld# on, pfee.sflti»lclilorosilaaii and ol-taimd mlf 

4.iejelQhmxfl̂ h@̂ X$llmm. fĥ  falter® to ob-tal®. tM ®xp©ct«d 

pFOdmtt was attFitottt«d t& "tti#. ste^ie iilndi'aa«# a8s®®iat@d with 

%h& eyclotexyl ,gi»c«p. 

fhrnsm ©xpaxlaeEts Ulaftrate the daag®i* ©f drwlag com--

elusioas as ts tii« siis®lut« lislt &t subitittttlQa pemltted 

afouM a.̂  e«ttt.3?sJ. st« toy «»mljiiag only ttiete eoapomads wiiieh 

t&m 1mm reported,. It if that- aâ  of tliese eom-

p&uMa mj eapa%l«. -©f #xist©»:t® ami mf afutimstrnd fey n 

p,roper efesie® ©f reagents and eoaditloms. However, tliest eom-

farl®03as can sti,ll 4̂,8#d to iadiest# ttet stericj factors- are 

©peratiT®. it -th® prssest ti*® cjjs® #f' tli# best hypo-tlietis tbat 

eaa ê î plaia all ef tli@ faets i$ tliat th© mt# ©f -rtattioii i« 

W) Q, S. -BttiM, Bocteral Dis,s$rtatioii,- Iowa College* 
1951, feas ô taiait 85-9<̂  fields ̂  modifying tlis dir®®t,ioiii 
©f Vi. 6clil©i3&, J. Reimig, and G. Eocky, Ber,, 44, llfS <,liil.), 
whQ d© not report tlieir yî ld. ' 

CIS) ,!• If. Qum &aa f. S. Sipping, £. Sfaes. Soe., 1040 
CltSS). 
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retarded iue to sttrie hiMdmnm, 

A ©malnatlaa ©f tt» mtiom of jg-tol|-lll,tM.\ia 

©li sill©0ii tetmctilerMe Ims |j#@a m&& l»y ii2»a aiia Saa?t 

(li). fpi-£-to3.ylelilo3rosilaB# ms ji&ft® \mAm alM 

coMltioai aai, ttils ĉ apoim<l reacted witli OTgaaollthitia rta-

gtnts, tet ©fitly aft«3?' aa ®xt@iiA«€ rtaetiea period, fli©a?® is 

3om iMieatioa that tetm-e-tolylsllaiie m& l>e »4@i tet the 

protot ims %#«a el»m®t#?iB.@€ liy aualyiis only, 

fh© «xist@ne@ nt ttjas® ©-tolyl i®?ivatii?ed,» particularly 

tbom eoataiaiag fm-p -̂suliititmtiita, is t̂  tetit tfitoe®, 

to dat@». t© iniic&t®, any mppreeiabl# Aiffereae® im tl̂  atoaie 

T©l»s of tarfeoa aM, silicaa in mgoM t© %h& liait of sulj-

stitutiom. 

.Sel»i»% ani $aff@r (IM} that ia tte raaeti#!! of 

silieem tetmeWoritt withj.-, g«, a»|, £-tolyl»a.giie«itta 

tesaidied, th« yields #f th# eerteapoaiiag tetyatolylsilaaes 

were 3Ŝ , Ĉ :, respaetiTtly. flisF als« msuca'ass-

ful Sm timir attmpts to- pmp&m tetm-̂ -tolylsilaa# fey a 

mi-tM m&cUm iawlfiag -siliees tetrselilopid#, j-tooaot̂ Meii®, 

aad s-oditiB m4 attriteite tlieiy failmr# to stepie faetoi?s. 

(17) 1. Qilnaa aai 0. I. i. Saart, £. Og£» Ohm,, IS, 
7i0 ( lS5C). -  ^ 

(18) W. C, 3&Uix̂  asi 0. Saffer, J. Jg», ClitiB. » 
$1, 563 (19Si). 
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fli© mmctim ©f RtsityllitMBM witb sillcGii 

(It) is not yet @8taMlslst4 1»t ttmm. is ©viiene# (IB̂ ) ttot 

maisitflsilyl ierlm.tifes eaa toe lai#. i4iiesityMi.#tli03:7-

sllane (It)- is TmpQT%®€f tout m tti© otter iiaiit,, €.iit©sitjl-

aettiyl a@rlmtiires <gO) .sy« sis# repertM# 

fli® atteaptet ©f t#tmli©i>r®pyJLs.jlljaiit (21) 

affoMid ©aly tim isylvatife. Tto®#® proittets, 

bowewr,, ii4 mt sliew %M. Boa-rsnttlflty witb oî gaaollthitai 

rtagsntf m tii nm tfiey-$l©li©xyl#ilyl iwiiratifes. '«iil# 

t3rilscipi?9pylpli#i^lslliys® emit M pmpB^m^t trlls^pr^Wl'Mr 

talyliilame: emiM 

tmm€ W} fflaejb; l#$a lematlm towaM 

til© $ilism»0b3.&r3jm $km primrf aaA s@e0aa.ary alkjl* 

litliitia e.o«p©uffll«. Aft@apti t® |>.r®pa» trl- tetm-J.-

feitylsill«2m @«p@iiads wm& nmmmsMiul, At «lsmt«i ttapsm-

%um.8 (up %& 160®) jfc-tetyllltliiffli witl ^-tetyltri-

elilorosilaa® t0 gi-r# fair yi@lia of 

feut iioji® 0f tl» ts?i- 91? tmtm-'SBhBtitutBd protmet. 

(19) mpttilltiiet $tMM0s hf SJ?. 6. i.'B. Saart. 
(BO) f. f. iitmta aiiA F. Eee. tmw., sMM'f M#' 

SS5 (1937).̂  
(£1) a. Qi-lman and R. 1. Claĵ » £, m. Chem, Soe., it. 

14ft (1947). ' • • • •  ̂
(tg) £. «r. fylaPi L. fl. Soaaef-, f. C. miitaore, 

!• M* CMm,. 3m,. TO, gi7i (1948). 
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e.. Oî fanogtBiaattts Coapoeiais 

ilthomgli tb® t©tal amlJ©? of ergsa©g@»aaiim coap'OmnAs 

reported is si»13. is eo-^arisoa witli tiios# of carlsoa m§. #111-

eon,. sms ooatlmsiost mm hm imwa eoactraiag %hB impoi'taaea 

of Steele tm%m§ la tlies© goapoGnfls,. 

Sesft iafoimtioa tof eoapuratif# pi^ppoaaa ms ©totaiaed 

in gtmiies with cyeloiiexylsilauss <14) saO., eytlotodxyigemaaes 

(g3). liliile iricyglotoxflsilfl telldes tid aot react wltli 

aay oygaaolitMtta or Srigaajfi r#sg@atit tto iftaetloa of tri» 

oyelohexi'a.ferQaoger*®® witli aHyl Origaafd pi»oc.«#de:a 

saootlily to gl?© tfed #x^d«tei produit. 4diitiQ»l 

tteat stei»le trntms ar« ep«atiT© ms ssappllei wh#ii It ms 

f©«Bd that thm fcH« •fiit^tsis to prepay® bemeffloteexfl-

digtwaa® fros' ti»ioy€loli@xyll3:romo^jf®Mie ai^ s.odlw mm 

smeeegflfiil, wMl® tl» .analogous y@mctl@ji mhm to pwpare 

tlie eo»e®|soaAiag. ils.llaa« ms not. 

Siaotti iM) £mM tliat th# action of t^. 

tolyl iiPlgnircl ^@sg@nts aloae oa gewittlm-teti-aeliloria® gav® 

no •t@tyasa.feititut®€ .geiwaaes mA only ylaMi of Urn tri* 

tolyl d«.3fl"fatiT©.s, ffe®. pr.loj* tysataejit of tlj@ Q-i-lgaard with 

• (25) (a) 0. H. Johnson and .V. H. lebar̂ l, £* S»-
Sot., 70, 1706 (1943); (b) ibid.. 71, 1720 <li495̂  

(E4) J. K. Siiflons, 3. C. ̂ Vaguer, and S. 1. Muller, 
£, Chem. Soc.. 3705 (1933). 
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zim ehiQjpMt aa€ p@aetioa with g®pimaiw 

chd'orlt# sffopt^ f'Mt aad fi&im of 'til# 

g-, ani £«t«iylg#3»a@s, yesf®©tiddly, flis e#®€lti©tts usei 

hf %h€m worters amy li«' temei alM Cast 100̂ ) la eeo-

tmst t© tlie pTO©«am» th t GlXmn mm& Smrt <16) wer® tmtma 

tO' MS:® (mumg. ItO® tm mŵ ml hmm) to ©ffeet any 2?@ae--

ties £-tolyllltliitts aM trl-©*t»lylelilor«i»ilaae« 

,ir« th@se tata they# appeari to fe® aaple «vi{lsaee that 

hiadmae® If ©pemtiir® ia th@s® reaetions aM that. 

th@s« £mtom B.m more iiap©rtaii,t in th# reaetioas ©f silieoa 

eonfOnaAs thaa in th©,is ©f g@3?®aiiiua. 

D. Oi'gaao-tia md «a.«i Coapo'ttaAi.. 

Althsmgh reaetloji mthaniSMS hsw mot he^M pmrimslj 

dism$s§&, .eoasMefflag tti@ e«a,p©iM8-, th® priacipl® 

•reaetioai tis#d fm tb& pmp&mtlm these eempouMs shomM 

fe# coBSifisrei. I.aa4 t@ti"a«hl®ri€@ Is m ®xt.F«#a.y tmstshlt 

a-uhstaaet and mmiet lb# tist-d la mmtXmB aaai©g<»,s t© those 

©f th# ©ths3? Clyottp :lf ©leasts, fo Ijs smr«, th#,r@ is 

«oasii#»M# taristlsa ia th® rmetlvity of tha Imlsgeii a»ag 

eayh,Dtt», silieoft-, sut tla-halldes let th@ reaction 

H, <wh@r0 Owmp If tleaeatf X = l»i©g@a, M = 

Ig, 2ii,' .Ig, M aai 1 w^l m a^lkyl ^mp) eaii I?® earried 

out with all fear. Is th® mnm ©f leai, an oxidatioa-reduction 
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r&aetlm ^ ©aplofesd to oht&i,n t@tpa-substitut#4 l«ad 

coiipmuiis. Tim mmtiam M + Wig—+ Fb + MOl, 

aM Pte-Is + IX > aai vario^.s eoafelab.tiDas of 

thmm yaagemts, ar® tlie priiicipl® mmtho4» ©f p3?©pii»lag ©.jpgano-

l©a«| compmadM ($$)•, 

Vexf littl® is knmm coiaii©riil,iig tli^ aS'tliaMsa of ti» 

o;Ei4ati'd»-r#dtieti©ii reactioa (B§), md m 

40flBit« ^oaelttiloms mf tea dyaiw €o««^iiiag tto.@ of 

an. a.tt®apt@d mmtim, as b®for®, thm -moBt importrnt 

fa#top is tb® pr®p?i»ti©» of %hm a©l#«ul# under eoagld@a?ation* 

10 illttiti»at@ tiiii limltatiea sore eoa®i4®r th© 

fstt tlmt t#rfe*Mtyl iS' @st#rlfi#i meli less 

l>y a ea3?lj#Eyli,e 1m% m€h mere a?apiily fey a Isi-toogea 

Imllde, tl»s Is'g-Mtyl ilcohol C®?)» l^lthougto %M gtoatti'i-

ml. liit@»p]pets"fcl0» of st©?ie Mateam# explains tM phmmmm 

p@3?f#et,ly im. tlit ms® of the mTMxflSe aei<l, it fails cm-

plet#3y wi^tb laalidss. It is mm teoi® ttat %tmm 

ytaetieas tsy at least tw© ©atireli' diff@r®at mmelmnl&m, 

fim itirteelissileal tlseery fails in this jp@sp«et itt tlmt it dees 

net takfiat© &«eoiat %M fmet that aH reactions 4o not f©lloii 

(g5) W&t a • iiseuisioB. of th© reaetion® of • orgaii©lea<l com-
pmiats s«i' E. • W. »o«t©ml Msseptation, lom. State 
College, li4g. • • 

<gi) Fqt an excellemt discassioji'of tte mmh&niBM of 
Tarieus lead reactions i@© %, S\iBa©rs,,. Doetoral Ms3#ytatioa, 
lam state GOIIQ/J;©. 19S0. 

,<S7) B. D. mi0m, tmm, Faraday Soe>., SOS <193S). 
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the S'lffli® 

flmt ,a eonsidtration ©f ascbaaisii is frotoatili' a@«#s«a^ 

ii llMiti?st#<l, fey m ef %tm ;r®portet l^mpkthfX' 

titt aai -I«ai mmprnMB, Coasidwiag that tli@ atooic r^lwrn 

of l®ai is larg^y ttet tliat ©f tia, It $mm 0M tliat t#t»-

l-naplitliyl-tlB is ,r«p©rt®d wMit @^pmlmn%s <i®sigB©d t& pm-* 

par# tto l@ai aimleg wep# Qilw® sad .Baili® 

to pfw&lfzm lie»-l-.iiaplitl^Mlle%i, tiy #stployiiig 

toastie esaiitiaBi C^tatlag to & s.eai«6 tmlJ® at l&Q^' tm six 

hmm) teat. £mM Isolable fr©te%, 4'ltlioiigii st#rlc M»-

firan©# Is -pmWhXf ©femtlag i», this, eas®, tli® lack of In-

formtisii conc©rnl3^ tlie i*«aeti<m as'eliaaisa mBkm it iaposiibl# 

to iifsir ajG^ TaliA .e#a#toioa. 

saai iiw@8tigatOM p3?ep rti a of t®traa.ryl« 

l@ad eoapomis toy fyrelysig of tli© 

l^at 4#a?iirativ©s (jr# ft-* ^^tolyl, anfl £- a»4 

^-@tli©xyptenyl)• Iowefei», Ii©xi»»«ltyl-,- and h@»®y#l©&#3;yl-

dll!@'aa, as w#ll. at th® fefm-l-mptitliyl isyi¥atiir«, ild aot sliow 

iadleatioa ©f a reaetioa ®¥« aft®? Mtlimg la ^ylea# foi? 

tin*®# iioa3?i. 

f@3?y Itttls adiitioaal iafoimtiom eaa toe gala«i from a 

eoasidemtioa of thf ^-tolyl- aM cyololitJ^l^'tia. anA -l©a4 

•{SSJ H* QilsPMt a®A iJ» C-« M.* S^iS* MM&** 
mm)* 
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csapettads. i2B), ti»l-£-tolyl-t.ln salt® (09 

e,i) as well m (B&,W) &M tim corrtspomt-

Ing telarylltaA islt* (»,31) lmv@ r%p03?t««l. 

lemiassityMileatl mrim & eomid^mUm fr^m a Mffemn% 

po-lat of rSBw, Tb@ t&ct tlmt tlx o-smteitifetiits can 'ti& 

Mtt&ebm4 t& th0 hmM to Imd^ gtrikiagly illmstrat@s 

tM gm&t@r atomic volnms sf 1mA as e^apareci t© -ttiat ©f 

sllle^a,, oi* the ©ff@et ftf tli© l@ad-leaA 

tooM, fe#wev«r, protebly is to p&mit ilstortlia thus a-feeam©-

datisg tia .^^smbstitwats #a tla itti#l#i. It is tm-

f©]rtumtt that wsityXtia eoaixpia^s liair© not hmm mp&rted, 

ik mmp&jplBm th« -two s®ri«s »iglit i-©t#<it mm differeae® 

as tO' %tm ©f st®rie lilaiima©#, 

aaA ^i«ai c0ap.«ia&i l»ir@ feaen 

syatliesized. salts (m) um ka©m whil® 

©Illy tw© tegt^Mtyl grcRifs faave to@@a /tooaAtd t© l#aa, ii*t®;g%* 

tetyMietliyiltM (33) aM-dl-tt.3?t-lRityldlpfet#3^11#s4 (34). 

(g9) (a) E. l»., a, 91S (191S); (1) I. Irams® 
a®)! 1. Schmitz., ibid., £150Tl919); (q) S. aai R. 
leeker,, iMd..'sfTTys TlSgO)t (d) K.'4. to#s«l&'ew, M. 
ladJt Aldxaadrow, ibid.« 6?* 134® <3LfM). 

(30) (a) f. H.'Attstia, £. CMy.'Sge..'S5, • 1540 (1931)} 
(to) 1. Oilssn aj^ I,. D. Appsrscaa, I, Org.'^ga.« 4,, 16g (1939). 

(31) P. R. Austin., £. Chea. Soc..^tT 3514 (1931). 
(38) E.. Kmm^ sad. K. liialjerg, Ber.. if. 581 (1930.). 
(33) J, Rotoinsoa, Deeteml Msaertation., low stat« 

Coll@g#, 19if-. • • ' 
VM) 1, Silttaa. and I,., lalasia, lorn State .Cell. I. ig|... 

1, los mm}. 
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Slnee tli®, l@a4 atoa is knswa. to®, laj^gti' tlsm tli« tia atoa, 

faetors otMi' thm. stsrie ar# luiioibtedly mammm. 

• .SOT@»1 iay®stiiators (SS) report the preparation of 

t8traisopr©pyll®ai wliil® tM tin aaaleg bss set 1mm ©btaiiaefi. 

flit aettioa ai$i to pi-epajr® %M l®ai, dsi-imtiT® m«. tlie wmtitlou 

#f tim ifigaai^^ reagtat witk l«ai trlissprofyltim 

IMM® mf the pyimcli)!© pp©.tet wbm tim 'saalgaa ms t3?#at®ci 

witli iampmpfl Ob#@ agsia »a^ti'Ca lasetajaiaa as well 

as- sttrl'© ^fettors my hn 

(35) M J. far©;, £££., 3626 (1906); (b)  Ibid.. J4, 
3© (1911)I (c) G, Gruttaer and E. Kraus®, B#g..' 49*' MIS# 
1§4# (1916); (d) lbM>. 50, 576 (1917); (e) lbld>. Aim,. 41§. 
33a <19ia)| (f) F.' Fichtep and l.'stsin, Hely. chiia> isMTM* 
1205 (1931); <g) k. Goldach, ibid... 1436 (1931). 
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I I I .  i x P E i i n i a i ,  

A. Organesilieoa QmpcmMs 

lo$t of th® iillcoii analyses reported in this iavestt-

gatlon w%m csarrled out ia essential, aceortanc.® with a pufe-

llsh@i pmmMm C3ia). la those msm whera a aicro-Betho^, 

(56b) was eaployefi, a aotatloa Is mada in the report of 

analytical results, 

l^Maphthfllithiiim 

(a) Ifede M the Direct Method.* BuriJig the course of 

this liiTastlgatioa abeut tweaty-flT® l-ii&phthyllithlta 

preparatioijs were i»A®' froa l«-hroaoaaphthal®jtt© ant llthim 

a®tal ia diethyl «ti»r. C©iislst#nt fO-9S^ yields (as ieter-

mim& (3*7) fey aild titration) w«r© ohtained hy following the 

procMure outlined toy SilmB goellaer, aafi Setty (38). Lower 

yi©14s (60-7§^') wer# ofetaiaet wh®n the reaction was carried 

ait at 0^ toy cooling with an lc« teath. 

im) (a) E. iilMan, B.'lofftrth, H.'W. l©lTin, ana G. B. 
Bunn,,,-!. M, ^Chm.'Sec. > H,'SW (ItSO)i (h)'fi. Oilman ani 
L. Bm MilMr....> li' (fib. or lar.) (lf§l). 

C3?) '1. • GiMan, P. S. Willclnson, W. P. Fisch®!,. anfi 
e. 1. Meyers, Chem. Soc.. 45. 150 C19g3). 

•(58)-I. Oilman, E. A. Zoellner, asA W. M. Selby, £,• Aa. 
Chem. Soc., S4, 1957 (IfM). 
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Several mperlffitttts wBm mA&. in attempt® t© obvlat® tfea 

formtlea ©f tlia r»t synd imrple eolor@4 smlstaa-ess that in-

tajriateli' aecompaKgr th® prspamtiea, of l-naplitlijllitliim wlw 

i«a@ toy ttm pmm4.um.. fbm& e©leered materials are 

protefely litMiia mMitim pm^Qt$ of (SS) aai 

Mjmphtt^l. seott aai mwmkmB <40) hats nhom that sodl«a 

addlti©!!, to impliti»l@iie- frof'stis faster asA t© a greatest «• 

hlglily oxygeaatM, s0l¥@ats (siitli as se^tliyl #th@r aafi 

the <iim®tli|'l ether of ©thyleae glyeel). It m.s that 

th@, us«.' 0f ^fir9eaA©a; solwmts »l#it ppeveat th® foimtisa of 

tht §el©r#d aaterl^al. loweirtr^ whaa hemmm aa4 petreleim 

@th©r Ch. p* $0-60*^) w#r® mstd aloae aat ia Tario\is ©oaMiia-

tloas with ether, llthltia mu aot attaekeA by l-hroiidwphthaleia# 

exeept whsa, thf. Ii^dro-carhoa «oii#©atratiott was b®low 3C^. Ia' 

those preparations that shw®# a p#sltiv© C©l®r Test I, a ros® 

to .jmrpl# eelor mm Imvariahly pres®at ia the remtXm .mixtur#. 

Intmmmmmlm,.- Th# ©ffdet 

©f different iolfsiits, ®te., em th®. yiaM of this particular 

©rgtJioattallie reagent is descrihei elsewher© (41), aat this 

pmmixim i® asrely a staMartiJatisii, ©f taehnicpe. 1 typical 

preparation is.daserifeet. 

iW} 1. Sfihlenk and E.'largaami, Am.. 461, 1 (litS). 
<40) I. P, Seott, J. F. aj^ f, 1,. ^lisl#y, J. 

Ch®a. gOC.,'§a, 2442 (1S36).-
<411 fi. Gilmii Mi F. w. *09r@, g, la- StiSB- §££•» II» 

lS4t <1940). 
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f© m. sth@rtal salmtioa of ji^. 100 al.. of dtf etb^r aM, 

Bi? g. C1.S4 ttiGles.) of l-te«(eBapliflmlea« was aid®^ lOSO al, 

C1.S4 a©lis) «f m l,.B I solution of j|«'batyllitlaiw (p»i>ar®<l 

ia. aa yl©M fej a rteestl^ deserltoea proc«&r# C4a.) fr©» 

EOS.S g. (l.i aol#f) ©f teoaide m4 gi.4 g. C5.S f. 

atoas) of litMm). ifh& Qr&mT' of atiiti.oa is iaaat@?ial, 

Ceapamtt® .|ri®Ms obta.liia4 wiita tM l-'br0ffl03iaplitlss.l@i» 

was adt@i t© the g-tetyllitklma,) fM iatapiial teaperatuy® 

ws te.pt at. wltli n I3,rr-.Ie«*a-C€t©a® toatft. Afti.r atoetit 

one. quarter, of tli© .g-tetyllithiiia aolmtio® hai teees a 

white $Qim started i©pamti3ag, fmm tfae .mixtur®. TM tlm 

for e®apl#t« aaditicm wa* fiftetm aiaiitts aj3d tto# mixtum ms 

ailowM to stl^- aa aAiitloml fl^e mimtm h^tom uclag, 

S'Sftml saall yiias gm% yields ©f psijf© 

l-napW'liQic acli wt»m ttoi mtis-m teteli m.i. earboimtti ly 

p.<m3?lng m & Blumf ©f ami Bw Ice aft«r stjjfi'lag fo?' 

mMutm. Whm m etheiml solutlsa ©f this prepafatioa 

was p#isr©A on Di*y le© al©a®, ^arie^. color elwagts, yellow to 

©r^nge to -gmmt. mm QhB&rfm^ ant tli« aeii obtaiBei &ft«r 

•supapatiag tit® 3jtys» aad siidlfyiag th© ©ther-wasiisd basic 

aqae«s la^sr uras taia to Wmu itt eolor, aelttug aljoat four 

degr^ei low C1SS-1§6®3. If m &timw story of Dry lo®. was 

<4g) I. Qil^m,'^. A. 1«®1,, C.'S. iraaasa,-1. 1. Ballock, 
0. I. aM L. S. .Wilier,. Ste* .S2£'*'Ii» 3.^^^ (It49). 
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ms®4i aeii# afteip tli© amm tr®ata#at, mi pum wliit# and 

Qi parity, a. f* l§i-li©®v 

(c) SQlid l*laoMh^mtMiaa«* EquiTalent aaottnts (1.47 aol©s) 

Qt wer# Msctd la t&# 

saa® d®sej*il5®4 In %tm prnflsm stetioa. Tli« aoltenti 

from th@ wMt© precipitat® that' MA f©i«4, ms &mm Qtt 

th3?m^ a fl.Xt®3? -stiek %f the pmmi&m Qritmn., 

laagliaa,, m& l©©r® <43)'. fte w%BuXtiuB msMm ms m8li«4 

s#payat«l7' witli ttes# 3,00 al, porti^ae ©f -told tojr ethti? 

(-40®). fh® afiSltl^o>ii 0f SOO »1. of &iil^iFiiQs 

solf©d a©st uf th# wfelt# 3?«si<fc« Imf.a flat smspeiislaa of 

wMt# solii, jewkiata# tim ms 

tht aena&Mty m%$ tmnSi %f aeit, ,titmtl©»., t© h% 0,76S (a 4C3^ 

oire«3Ul yleM). fw© gs «1. aliquets wr® ©aytioaatM aat ttese 

gaT0 a wei^t'ef aeli iqalvalaat to & jjoyaality of 

0.745. ffe®s# ii«s:rM,lity valtits ladiest® ttot th^ e&rfeoiiatl©ji. 

rtaetioR ia ttdi ms% mm efficlemt. 

pr#|>ai»atioii ©f th# solii was mMm aai a welgfaet 

saaple was .fctyi.relfa^d aiid fli® weiihiiig appafsttis 

eoaaist^d of a 30 iw. ^ $l&t0m€ ^glass ermelM® wltl 3 

M.. st:<5pe©<i&$ ffes@i oiito 30 i». g3ij.st, tmte® «t©iisioaB m eaeii 

sM of ti^ em&itilm* k 1 «. stopeeck ms s«al#t ontO' tli© 

- (43) I. Clll»a, 1. toB^isaii aM f. ?l. MQore-, £. gittat. 
S2£'» M* iXMQ). 
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mppw portion of %hm- .glass ejliaity abeut ©a© Imh ¥@lc>w tlj# 

3 m. stopcock. This latter optaiag was fouafi to te# mmnm^f 

to. ia,.low mom #ffie lent fillimg ©f %im €?liad«r <fe3fiii.g filtra-

tioa.. If t.l3© 1 m,. stopeocfc Is oaitted, %hm solii of ttm 

sluwy of l-»apM!^llitMm will aot 1m omr iJito 

the efliate, 

fM Mmm awmiii®i»iit of ^qolpwat ms mstA as that f®-

p©?t«a fo.r filt»tioii ia m Ixmitt atito.s,phea?® C435, flse- weigli-

iag appai»atm0 abov# was us@4 la plan# of a 

tiXt&r, flM' prm%&mm. ttet ms tmm& most satisfaetof7 was? 

Itaw all .st©pe©«ls opea in orAtr to elmpg# %h» appamtus, 

0..10S® the smll stopeock, ©soi .aiti?og®a pm$mTB to 

fore# tJia. litmid tli.i'«.gli tli.@ simteyei glass filter, olote all 

stopoooka, d@M©li tlie appftmtas, and tlien attaeto to. am 

@ffiei«t mmm poap foj? l/g to ©i» iiomr with tli« appropriat# 

.stopeoolc opea. Mt®i» thii trestatat tha spparatut ms w@4gtefi 

with all op-sniiigs tloi-ei.. 

A saapl® of gS.fSO g, .»tui»d 96 m®.- of aei<l to m®mtyal-

iz® the Isase lib«:rat«i after i^firolysis of th# solid with 

wat®!?. TMs .r@fr«si(3ats a parity of 55^. Bj tli© saa# treat-

wmt two o^®r smplm iMieat© that tl» .solid was S3^ aM 

63^ l-mphtl^llithittM. 

(d) Yieli of l.^Ma.s.hthyllitMtaa ag hf 4.oii Titj»* 

tios mmm C&rt>oatioa«» fh# yieM acid titratioa of a 
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B2 al. (O.OE4g m%B) ©f a i.l, i solmtioa of s* 

teutyllltMwa. Aliquot! 0f' 10 al» -wsre witM3?aii» p@api©€l» 

c&lly. Eseli aliquo^-fc ms pomi?®#, iire^tly oato a Di^ le®-

ettoer slmyi^f and after all %h& sollt D3?y le# Mi ii8app@ajr@d 

tile mm #xt»:©t«d tlirle# with tilut© 

aeid, thm iim tiats with iistilled (44) aaS tiis lai'®!*®' 

mm s#parat#d. ^ Tii@ ©tlieytal layti* was ttoa tita?at@i 

wit^ standafi sodim liyiroxia®. fh% results preseattd in 

fatel® If. 

faM@ If 

Etimt &i feap^mUim m i Ji&M$ of 2-iaffetliol€ Mid 

flJI®, 
m .15® 

' f ®ape,i»aMjpii, gp SE® 
, , , 1 

0 4 66 SO 

S li •m M» il 

10 m #4 

g0 m fS St 

60 f$ t4 ti 

1£0 ii S8 ?s 

<44) 'fhQrmgh wasMag with, watei? mm Becessa^y to mmm 
^sl^fic acid. s@pamt@ with faall aa©sati of 
pur© ¥alaj»ic .aeid ghowi tkat this aeld was eoapltte'ly jfdaoT®^ 
froB %tm ©they lay®!* Isy fDui" axtpaetioas. with wtti?. 



www.manaraa.com

- m 

The seiutloas mnt&iMiMB tl» a®ifi wer® eomtolaad 

lPi*oa %h& S®'.3ma, m& tM weigiit of 8»iiaplit.Iioi« aelt tiaat was 

r«eofef@d was $4^ #f tli# titFatlon. Tatoe. fim mM -ms .re-

froa all. allquots and tlm pirity ms elieiskei Ijy melt-

lag potat. hll s©l.id 'mmpXm Imd s «eltl»g peiat 'Of isi-ias"^. 

la pmliMmsf' ©xptri-asiit® .a Q.l aolar ma mM m<a« at 

5*^ aiafi til® g-aaplitlioie mM laoMt@d» dried, aM weigfeei, 

cheeking tb@ »®ltliii psint after tim weigliiiig. flie fields 

w®m m^h lomT tlmn ttese p®p©rt«i sboT®, pr©l»WF to 

th® lOifl during aa»ifulatl©a ©f tli® sasll qmaatitl«s et 

ast®rial. 

3«. friphanylailaaal.«» Altliougfe tii# prteedmre of Clitrfe (46) 

was foll©w@4 *.s tl.©s#ly as the. 4ir#etioas |>®i®itt@d, lower 

yt#Ms <i^ mi, 63^) ®f tto saat aaterlal <». p. 160-

lil®) wm isolatei than that r©p©rt®A (ffjC). Slaft aii«i tlie 

silieoa tetra.elil0rlit $.oluti@a ^slowly® t© tfe# p&@i^l3Littiitia, 

wiiil® til© s©tetl@a was aii@4 iii thi# iafestigatioa at tim 

rat® of lOQ al.^ p@r he&r. 

friph^aylefetloroailame.* riiis cQmpo\3M ms fey trmt-

Img triplsti^lillaaol with dry hydregea ciilorid® la. striet 

a^eortamet witb tti# dirretions of Irauf aM msm (46). Tlit 

(4S> E.•!. Clark, Docteral Bissertatiaa, Iowa Stata 
Coll®g#, lt4i,-p. 104. 

<4i) C. A. Simms aai ii.. Rosea, g, |a* SSSB* Soe.*. £?» 
g7^9 <.lf£5). 
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pitolished directions ^port a 90< yltlA lamt no aeltijig point 

is gif@a, & jiali ©f of jproSuct asltMg at was 

fotmi, ia this ia^estigatiQa. 

teottej? preparatioa of tMplisaylcMLorosilaii© was aai® 

trom silieoii tetpaelil©]?!)!# ami- phai^llltlii-aa by f#lXowlag th& 

directi©as of Saayt il9)* fl® purpose of this prepsmtios «s 

to obtain m fwpl.# of hig&est parity tm mm iM &Qm plias® 

diagpaa, stiiAiei <if). 

Stliwea.3. fQiiitioas ©f pheayilitliHia CMO ai., l.TI' I». 

0...S a©lt) ami iili«#m t@tmcM.^rl<l# g., 0.g «©i®, ia 

EOO al. Qt ®th«) *tre re&etst aniij? tli« ssiw. ©©aditiQUs as 

tii©s«' desepifeei ia tim stetisa ©a. tripfeeuflsilsa©!# Aftm 

tlie aixtttjfB tei sti.iP»i Tm tMrt^r mimtmp tiie ether ms €is-

till@d ffoii the flask, tli® wliit@ i»©sltti© was digested 

sepamt#ly witb tmit 300'al. portions of irf petroleu*. eth®i» 

(U, p, iCJ-iO®) aai, til® solmtieas w©r@ flltersd tm^rngh s fil

ter stieJc i»to & ©leaa -dry flask. I^ij»lf' mm solvttXmm w@r@ 

filtered siaee tMpliaiii'lelilorosilm® is iaselu'tel® im tiie eold 

solYeat. fhis axtmetioa tr®atii©iit was aeeesssry ia ©rier to 

mmmm tla® litblm salt®. If ttoss® salts a^e all©ii@4 to r#-

Baia-ia tli@ laixtmr© twing vamma fiistillatioa, an ias-tilstiag 

la^®y is forwt wbieli, prtveats distillatiea ©f %hm Tolat.il® 

coapoa^mts froa tli® ,e®nte3? ©f tte® »if. . 

Aft@3? the • solTsut Tmom^, th® rmMm- wai 
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dlatllXed thrm^ mn. B iiieii. mlwrn at Q,3 im* fim 

fpaetl©a Ijoiliag. at 160-170® mm eoll®i?t«t> fli®r© ms ote-

tained 16.5 g. <88^') ot triphenylchlQmsSl&m aft#i» tto.® dis

tilled mterial hat te«#a twi## tmm 

©ther (to. p» SO-SO®) and teiefi at 70® at pressmy®. 

Tk# aeltlag point ia a eitpillayy tuhm m& 101-108^ whil® th« 

mtlm mii »lt«i fpoa TO® to lis®, 4 eret® eooliag 

stow6i tHe point t© U ioa-10f®, 

tol:riQ^1 3̂̂ '03ii t̂. - TMS mmpmM, maltiag at 

ll§-lli'°, was m^m ia yieM in ©sfsatial, aceoMaiMS# witli 

th© proe«to# ©f Gilaan aM Sa&rt <lt) wha report a yield 

of material aeltiag at 113-llt®. liiil® the p®aeti©B aixtui?® 

is^ ^©ported t© bave 'Mftu «ti,3?ie®4 at rooa tmp&m^im for 

twenty iieurt fsllow#i,%f reftoiag tm Qm hmvt only a ttee® 

liour i»@aetioa p®ri©4 .at miMz tmpemtum mm iise4 in tiiis 

prtpajratioii to ototais a eojapamlle jieli. 

6,. fetg&-2-a&i?litIiyliilai». * fMs silaat ms aasilf 

(4t) ^ til® aetio»' 0f .g-mpfethyllitliima* prepared ®itli©r fey 

thm direct pmemi^um or ly tialogen-iaetal iat#reQnv©rslott, oa 

8ili€0tt t«traehl©rii®t tritlilQrosilane., 0r^©.tbyl silicat®. 

fh® pVkm produet, asltisg. at gl6-gl7® C#«»r.), was ato'tained io, 

yi»li« rangiag fro® 40-8C^# 

<47) I. Gilaan and S. Q. Braimen, J. Mo SM&- l2£'i M* 
42S0 amm* 
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lanol (AtttapteA) 

Sllleoa fetraclilorld® and e-Maphthyllitlimm, 

m.d.e. "b-w ttm Blrect Meth.Qi.» . k O.SiEB i ®tli®.real solution con

taining 0,0.71 aole of g-napfetli^XlitMw was naie from 20.7 g. 

(0.1 mol#) ©f B-teoaoaaphtlialon© and, g.S g. (0.33 g. ato») 

of litMtim. Tliis solution was bAM at a rat© ef B ^mps per 

second t© a figoroiisly stirred aixtKr® .®f 4.OS g. (0.084 aole) 

ef freshly fiistillecl silicon t®traclalorid« in SOO al. of ©thsr 

wMla cooling the reaetien flask wltli an ic®-salt bath. After 

i^drolyzing the ai^tttr® witli titote a®s«niua clilorida and 

raaoTiiig the s©l¥ent fr©ffl th# organic layer, an oil was oh-

tainefl. I© solid protects cmM toe obtain®<l from this oil Isy 

attempted crystalliiation froa th© coaaon organic solvents. A 

cliraiaatograa using %im ceaMnatien and p®trol@utt ©ther 

(^. p, SO-80^) m» successful €>nly in that a f©w ag. of 2,8*-

•feinapliti^l ms isolattd. 

(b) gT'oa Silicon fotrachlerid® and E-'Mastitlifllithiua .aaie 

hw EfelQgQn-MQtal Intercon¥eriion.« g-Mapktlayllitliim ims aad© 

as described prmiomlf ©quiaolar quantities (0.0625 

»le) of g-teottoaaphtol«a© and ^*tetyllitiiia« at 5®. On the 

basis of the cartoonation studies, th# yield was asstaasd to 

7§^. This solution was addsd at a rats of 4 al, p«r minitit® 

to a aixtiir® of g.72 g. (O.Oli aol©) of freshly distilled 

silicon tetrachloride in 50 al. of ether whil® cooling tfet© 

reaction flask in an ic« teath. After l^dr©lysis agad solvent 
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rtaoval, a yellow oH ms ofetalaed. CrystslligatlQa of this 

oil fr©a ©tliyl aeetate gair® l.g g. (14^) of tet»-g-

saplitl^isilaii® wltiiig at 21i-gl3®. th® MnaiMfip' of tb® 

natsfi&l irms eli;ro»atograpli«d &ltt»ii» irm prntrolmm ©thef' 

Cfe. p. 60»a0®) to yi©M. m aaaiti©»l a.Si g. of t©tym-8-

mphtliylsilaii® ana 0.31 g. (E^) ©f gfi'-MnapMlayl. li«atl-

flcatloa ma mM^ "by tl» aixei mltiag point aethoi. 411 of 

th® otli®!'' fafaetioiis ware oils that F©sist©4 fiirtlief pmyiflea-

ti©ii. 

8, fyi«'B~iiapMhfletli0jysito33Q. (AtteaptQa).* km. «tli®r®®,l 

solatiea .©f 2-iiapM^l^.llttMm (0..otS aol@3 ms m&e Sm^ 66^ 

yidM toy %hm di:i?@ct ae-tiioi (M) aM .slewly to a alxtwe 

ef 6-.gS g. (0,05 B©1#) @f ethyl silleat® la al. ©f #th«^' 

at 10^, After th® mixtnm- iss4 stirred for tm hmm^ th® 

sel¥@iit ms Ptplseti by sM tis® l»orgsjii« salts w®r# 

reaovea "by filtration. .Ulstillatieii ©f tJa flltmt® at 0.1 

ma. g%m two frastieaij S.4 .g. ef p. BSO-iOO®,, aM E.6 g. 

©f b. p. 3Q0-3Si®. g=,i'»-Blaa.pht^l (8^) was obtaiMt fro® 

feotto of th.es© fraetioas by erystftlligatloa from fetrolewm 

@th#r (to. p. tO-11#). 4ft©r seT0»i tiastiee^ssful attsapts 

to purify th# ®th®r solmtole oils toy ®rystalliEatioii froa other 

•couaoia ©rgaaie sol^mts, .th# mterlal was dis.carliad. 

9. fri*g"aa.phthylsilan#. (4tt@ttpt®4).» As ®tiiar#al solu-

tioM of g-m-phthyllithiwa was prepared toy mlxi&g 10.3 g. 
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(0*05 mol®) of g»'b3?oa®mpiitMlaiie la 100 ml. of etiiei- and 

6g.S ffil. of a 0.9 I (0,05 SP1«) ef -̂tetjllitMiim at 3#. 

ktt&r stiwiiig ttiB mixttiw- f®p ten • alnmtes, this solution was 

traasf€rF®a to & aropplag fiiimel and addei 0¥®p a period ot 

on© liour to 1.7i g. (O.GIS aols) of trlcMsrosilan® in 100 ml. 

of ttber. Afttr hyarol^sis ani rewal of the s©l¥@at fro», 

th® organi# laT®r, tb# r@sidm« was fractionally erystalliz«d 

toy a sefesas siailar to that ontliaea in fabl« V t© gi¥® 

1S% of ZtU*-*hlmph,thfl, of aM 

ieireral iapmre fraetiens melting over 6-iO® intsnrals in th® 

Tieinity ef lGO-150®. 

A sljiilar mm was aate W) in wliioli tli« trlelalorosilane 

was aMai.t© tim B^rnphmfUlthinm. fli© yi®M of pwrs tetra-

B-napifethylsilaa@ ms 40^. 

10•• . f3riDhen¥l^8»napktterlsilana.- fMs mmp'OmA ms aawie to 

o^btain its p^sical properties to coap&r« with tli© l-nsphtJ^l 
•? 

iilieoa eoapoimt. 4n ethermal selmtion of 20,1 g. (0.1 mole) 

©f g-feroaonaphthaleaa in ml, of iolvaat ms aided to 13S 

ml, of a 0.?i 1 ,C0.1 a©le) solution of ^^-tuitylHthim at rooia 

temperattire. After stirring, this alx:tm» for tea ainnt^s,. 

an %%hBrml sol\itioa of IS.l g. <0.051 aol®) of tripHsnyl-

oblorosilan® was aidsd over a period of twenty mintitas. lv@n 

after refluxing the resulting solution for seventeen hours, 

Color fest I was positive, flie r^aotion slxtttwr wm |>o«r#i 
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CMSheci Xm, abomt SO ,ial. of illut# hyarocliloric aeM was 

add©<l to dlssolf# tto iaorgaaie salts., &M tli® 

wMte iolld was r©»TM hf tlltmtim. The s&lmat ms m» 

momd frm the #tli®r lajer of tl» filtpat® sisa tfee jp©sltii®» 

a wMte soli#, ms aMsi to th@ prmlmslj oht&lmA solM. 

Attm drying md@r a ^at lamp, tw© licai'W, tl}« erui@ pp@-

4mt mltM at 13?-!^# aai w#igli#d i7.0 g. »@-

e?ystalllgatiOii fi^oa ©tl^X m®tat& §swb 89.0 g. Ci^) of pmr« 
© 

tripfe#ayl-p-.'l0lylsil,aii#, a., p. 140-141 . 

Alttismgfc tMs aeltlng p-oimt Is than ttet imported 

(46) «arli« C13S-lSi®), a. mixtA asltiag pQiat with a F©f®r©ae« 

staple iliOTad 110• i^fjpessiw. fli« mtmrmm sp®eim@m ms 0%-

tailed imm tlit sioaf#Mi4# ®f F. J. lsi*sMil, mi la^eliit 

»tripii@«^l-p-tolylillaae«, &M. m@lt®cl at lSS-136®, 

12. PlffhtMi*.1*toljl8ilaBt 

(a) f3*m PiphmyMlehlaytsilane and ^^folylllthitia*-

f© a vig©TOttSlj stirpsd mXutim of Ig.i g. (0,0§ molm) 

of' ̂ dipiienylAie'lilopesilsBe In ^00 al. ©f &rf ®tkei* wsa ad<l®i 

©.13 ffiQle .©f j^-tolyllitliiiia ia al. of %%Mt mmr a-

period of tw#iit|f aisiit®®. tlit mixtupe was stlrwt 

h.mm at rmm. teap^mtur© sad tlatu lat® afeo«t 400' 

al. of anld. I'fee IsiyeM w®3?e s«parat®t, 

til# solvent was yemo-fed from tk© ethereal 3ay©F, aiifi tlis 

yesidmal ©11 ms fiissoliret in 40 ml, ®f t^oiliiig %%hfl ace-

tat©, khm% SO »1. of metliaiiol was a#d@a to th« raflttxlag 
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soluti©!!, tli« alKtor®. was filt©y©a bot, •m& s@t a»M® t© 

«ystall|.2@, hSt^T tlx 14.i g. CSI^.) of wtalt® 0J7'stals 

aeltiEg at «r@M %f filtmtioa. Eeti'f'Stalli ~ 
o aati©B twm (%. p. i0--115') Clsl) 

gave 13.,i g, i*fM) Qi^ pmAuet mmXtiMg at flilt melt-

lag point e©ttM wet 'b® »if#d hy^ tw© mom i»##i7'stalliaatio»s 

from ®tl^l aeetate. 

Is mpoTt%^ <4d5 to te¥@ & 

a@ltiag p#iiit 0f #G»sef^eiitly tiiiJ' *terlal m» 

maalyg#!!, 

Mai. Gslii. for %§%4Sif Si, Feimds Si, t.tO, 

m l^om Silieaa feti^eliloi'icie, yhti^ljithimt &ni ji* 

foltllitMm ¥ir iirst»»tie fmetioaal e,i*yit&llig.atiea.» fMS: 

«:p@Mm«it was i»t« to etotk mmlts ©f dilima aai Olark 

(4S). flits® ]p@p©?ted a yi«M of fiipha^ldi-^ 

tolylsilM,®, atltiBi at Iti-lTf^. 

f© a aixtur# of l?.i G. C&.IOS^ JB©1©) of frsst^-

distillesi siliifcui 'tetmelilorid# l#i 1. ©f toy ©tter wa» 

60© «!.. oi 0,Si, I pMesyllitfelma (0.gl aol#) wliil® th# 

r@aetl#s flast m# e©ol#d wltb an i##»salt Imth. fJa® plieayl-

litMm mg. aMed at a rat® ©f 100 al. p%w J&oui'. lw@iiat®l|' 

(4S)-a.^ Gilw.li wfi R. i. Claris:, 1. Chm* iM«» i§» 
16Tf^ <i94S). 
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this addition ms eoaplet©, '0.89 aols ©f js-tolyllitMwa 

<49) ia 5«K).;®1. of @tl»r w&s aM®4 owi» a p#3pi0a ©f tliirty 

^aimtitts. Color Tsst I i»i pO'Sitif® aft®r atirriai' 'the aixttijpt 

for oa« liottr' *iader sestlt wflax eoaiitioas. t&# alxtur® ms 

tli©» p@«rtd ©lit© A%m% 11. of water sai. tii# orgaaie layer was 

se|rarat@A. kftmr tli® .solvest was mmm& froa tii« etfeersal 

layer, S..O,,.g. of solia <I) asltiag at 13S-14# i»s fllterafl 

froa tlji oil.gyfter tii« risiime was 0o©l®i. 

fM resmlti of thi« systtaatl'O fr&etioaal erystallizatioji 

of tht risidml oil ar® list«4 ia tfe® follo'wiaag tal>la. TIi@ 

scii.t» timt wm follow@4 'teas aaply diseaastd • @ls©wl»r# 

<§0)i but eertain featares ms«i &m mniqmt. 

Fro® a pra#tl«al Tiswpoiat it is distiaetly easier to 

reeord %tm r® stilts saA earry m% tM proe©€tir@ if tbij flasks 

art aartced in tli® mmmT Im the followimg iiag»a 

ratiier thm by tM syst®», gltm ia tli@ rifersscf.. For exaaple, 

flsslc *»1« mf hm per*a@atly jasr|{:,@d (§1) aM as mm <ir©p of 

orys'talt ia a®r®ly' e.l«ag« tlit last nuatoerv 

• (49) An excess of tolyllitHima wai ms®4 iii.ort®r to avoid 
tl» fo 'jaation of silanols wi3l.ch »y tiiaetttsmrily eoaplicate 
sttlsequent crystallizatioa. 

(50) K. S. Tipson, iia A. ?f@iS8to@rg®r*8 "feeliaiqtie ia 
Organic Chemistry", Vol. Ill, laterscieno® Ptttilishers, lao., 
I®w fork, 1950, p.-4E0ff,|'A. A. Morton, «I,afe©riit©ry "feohniqiie 
ia Organic Chaaistry*, MeGraw-lill Boole Co., Mm York, 1938, 
|j. liE. 

CSl). Ia present tase tb© flasks were mrk@d with a 
Bmrgess "ribrator tool. 
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iia|».r® g©lld$» as that oMaiasd ̂ fC5S)». ar® 

aM®t t«s filtrates» sueft af ttieii this i«f©.rimti©a Is 

ifei:rk#d .©a the flask:. The flask ""S-l** tbea womM h&m tlit 

itentifjiag mtk ^^^l/l*!". 'iMiediattly tim sollt ii 

r©a©ir®i fi»oa tMa ths aotatioa is eh&ag@4 t© 

fhsa^ aftsr aMitioa of tli® selii trm tlii 

mt&%im is «f»g/l-g», #te. Siace tliis pyo'e©flure mf r#quiy® 

days or mmn w®®kS' %Q tto® mdtiiot. a<l0pt©€ mst b@. 

ustd consistently t® aveit euiifiisioa. 

faftl# ? 

Fraetiojml Cfystalligatleii ©f tlx® Rtslfeal Oil, 

<5g) fhM .imaejpseoi^d nwater iadiestts a pem&ma% aark 
on tk® flask,. 



www.manaraa.com

m 
n 

I 
& g 

I g 

» 
*Gf 
• , 

s i <» 
€) 
© 

@ 

m 

m 

PI * 
w ? o •et 

t 
O 
# 

ts 

£ ? 
B. g 

1 P 
a H o 

& o * 

s 
s 
g 

f I 
«» 

I-* 
3 P 
€ f -  m  
*% m 

i -• 
s 

•o* 

xs 

8 t 

g 
0. 
m I f-» 

I 
i 
§ 

I 
«+ 

r 
« 
s s 
t g 

i' 

o 

m 
s 
!? 
§ 
£i sr 
» 

1 

•C*' 

H 
fc-
!• m 

If 
IS 
•«• 
0 

1 

m 
I m 

f 
m 

f f f < f  II I I £0 'M H M H I t f 

a * »if a a 

p 

« « a « ,# 

P 
§ 

i 

« « *  

•O » a # * 

« 

to ̂  yi o» o o M EO cn OJ o o 
M a> i-» tfo. o» to o o o o o  

s 

M-OH O • • • • -<3OlC0 »f»> O? O O 

tOtOOMH mh*Oh'<A 
O K) -4 CI #>• O O O O 0>a»05Hcs GR O Cf» O O 

!«»• -a O OS ifitQtO -3 l i f t  M H H H  01(» o«o 00#>«5 

V-t M M «5 M C;j 0» ® OS CB 01 O t t t t t 

SggSS 

t-,/ 1̂  I I* || -,f 
«o 0 o» o ® ̂  1 I I 1 I 
ggggg 



www.manaraa.com

- 4f -

flM&k »ual3«3P Wvilvmm QfB'Olmnt »t#ris3l c«jtaia@<i F»» 
ml* ' th% WlmU 

.i. a» p. 

A mo- 118-lEg 

A"1 im o.oi lOg-105 

A'Z §0 o.so 117-lgl 

&-3 10 0.60 1BS.130 

B 100 0.8 xm-im 

B-r so O.gg 108-114 

B-2 10 0.5S SO-SB 

Slae® mm &i t^se jf»«tlQBS -ms pxm fm 

pmitim liy tlj.« mimd ml%im§ p©lat a@tho4». 

,r»0ti©ss witlbs .m&mmhly #los® aeltl'iig politts w&m eomMmd 

and rterystallignd.. It wat f«iii mpedimt tm mmrMm 

pui'pesei to tige difftreat colersd ij^s 63? taieli^le peaeils 

to mm ia til® ii©t@too:0l: tlios® ,fracti©iis timt w«r# eoa^ia«t. 

F&f tim tmiE# of iJLlogtmtioa tMf .notetim will misd tmm 

(fabl® ¥1). 
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Table 11 

Coabiiiatien of the Solid Pimetioas 

Dtsignatioa' M. p. mng© #f tli© fotal weight Solids eombined 
solids cQatoiaQd (g«) 

Gr@m SO-ISO S.5§ g-a, £-3, 5-3, 3-4 

Blu« lgg-140 S.IO 1, 1-4, B 

m& 160-180 4.BS g-S, g-3., 3-3, 3-4 

flies# eoaMaed solits w@re separately dtssolv®t in th# 

least Mount of eth^fl ac®tat@, abeat 10 al. in all thp®# 

.eases, a.M allowed to efystslliz®. fli© rmrimm erojps that 

were Miaoiret, aftar th© solTtat was slowly ewporstad, are 

recortod in Tatole fll. 

fabl® ?II 

Crystslligatioa of the- Ceabineft Fraetions 

gyoa' Inatoer . .7' ' Wei^t 'Cg.) ' '' ' ' Melting Poiiir 

Qmm 1 1.1 135-137 
» S l.S 111-113 

3 1.3 lOa-106 

31m 1 •• B,4 14S-153 
• 8 l.t 110-llg 

Red 1 1.3 168-178 
« B l.'O 183-187 
•• s 0.6 iss-isa 
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fh@ 0F@©a*®» Gr@#a-S, and 4.i g., 

mm mmhimA aM r®iirystallig®d frem 10 al.. of et^byl aettat© 

to gi¥© 3-..7 g. ef #1^® tiphe'SfMi-^-tQlylsl^laJitf a. i>. Ill* 

HE®. A lalx^a mltiag foiat with m amtliQatie ip©ei«©a <?f 

a. p. IXS-Ut® ms llE-m®. 

I© ftii»tlasr cyystmllizatieas w%m atteapted siac# %hl& 

py&mdum B,ppmm to ^ aaplt prmt ttot Mgh. yislis ©f tli« 

<l«sir®4 eaunet fee ofetaissi hf %h& mistim Aii»«ti©ns 

for til® stefwis# aAtitloa ©f tw© ©.ygaaolitliiw i»#ag@jits t# 

silicon tetjmeW-orid®, 

©ip!i®i^lii-jg-t#lylsilaae is MpaFtdi (4&,4a) to aslt at 

XTe-l??® aafi tli© memmpw^lm gt'f%n is aeetptatol# 

tow this It is pmsihlm ttiat a aixtui*© of 

tetraphe^l- aat t®ti»'*ja»t©lyl*S:ilaa# h® for«®d ia high 

yi@M whiii th@ mmtim is mwiti m% aeeo3?diag t© tfe# puli-

lislaed diraetioas. If tiro ©qmimltiits of the fir^t-aMs^ 

orgaaolitliitaa. 3?@ai«iit mre aixtd t#© mpi^lf with sili-eom. 

t@ti?achl©3?l«l®» thta a smhstaatial fmaatity of th® eeyrsspoat-

ia,g tetrastthatitmtei sila»e aay This wssia leafs 

a pr^pertiomt©. aaamnt of mreaetsd silicea totim^ehlorii,# t© 

rtaet with th® a#e©ai orgaaolithiua, r@ag#at t© fom th@ tetru-

sxkhBti%ut&^ sllaa®. fh@ yesuXtiag mixtrnm of t®t»phe^l* 

aM t«tim--^»t©lyl-silaM« mi^t torn a ©mtteti# mlxtmm- m& 

gim a psyfeist silie@a aaalyais f&r fiipheaylii-^-toiylsilaa©. 
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In. order tMf. p©ssiMlity, aacsaats 

©f th« tw© pur® silaa« FeerfsmiMjit-fi tQg@tli©r trm. 

©tliyl a«@tat#» Emn. aft#i» tto«® pecry^tallizatloiis tli# ml%-

lug poiat h&^ mot eliaiiged fwm tMt' ©f th® OFigiiial aixtmrt 

wliicli rn^ltm at 

fills mpmimmt was mm-pt ttm% tiie 

iltliiw was, aiiei first* tef Smfe* 

gfeaatiallf' a^gati^r# TmvtX%$ mmm otetalaei itm tli® 0y?t@fflstj.e 

fraetlaaal ci^italllBatiaa. fh® o»ly lieatifiaMe solids 

J.»olat«d w&m. a tmm ©f ami of 

.jl-toljlsilaae ©f m- p, 134-lSi®. 

13-- toljlallaBe. * fhis. was sad# f®r 

ajtt Bpe^immu im ms# la th.% XimoAiat^Xj pr@G#®dliig, 

pi*©pa»ti©ja. f©' a itifrti &i i.S g. CO.OSlt aale) 

af phei^ltriehl^roslMas mm added Si..S ,itl. ©f a I.IS I 

©tl»'f@al selutioa ©f -(Q.IG m%^). I© att®apt 

was %& mQl %h% reaeti#® flss^ and atditioa ms iaad® at 

suQh a i»t« ai t® ptmit $m%M mthzxlmg* ktt&r tlie aiEtaf® 

mi p©a.»d lat@ tM# ©ygant# layer mn wathed we,13. with 

dilmt® i^§Tmh.lmie a«M ted the lay«fs w#r$ s#pspst«d. tto® 

sol¥<i»t ms mmmM to yltM 10.g- g. of a dii*t3r-wiiit# solid 

a@ltiiig at 1T$-1S0®, arr«tallii5sti©ii of tM,i solid irom 

p«trol®ua ttlitaf (fe. |), tO»110®) foll©w®4 fesyystslliaatien 

of tbe i»eialtiag mterlal gavt 5,SS g. &t wliite ei*,ystals 
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aelting at fMs »ltlBf ,po,liit was mt i»pr0¥«d 

after two re'ei^fstalllgattoiii from atlijl aeitate. kttm a?®-

mmiMg selTent £mm th& eoalj-lneci mothBw ll^mws •aai r@-

cwfntAlliMim tli© mBl&m tmm petrolew. ©ther Cfe. p. §0-80®), 

an MiltloBsl 4.S g, ©f pyecltiet aeltlag -t ISO-lSl,®* was Is©-

lat@d ia tw© erojjs. fh® yield of g©M quality plieajltri-^-

tolylsllaas was IM* 

Blnm i>h#i^itri-j|*to3^1sllaii# is wpertet (45) t© melt 

at Ii7-1E®®, tfes aat©rial aeltiag at ISg-lSS® was aimlyznA.. 

4nal. Calei. t&r Cp~HpftSi: 81, 7.42. Fount? Si, 7.40, 

i.m. 

14- l-BroaQflttnelaiaide aM ieaeml Pfoeed^ga.s t&r It# Hie.-

fM ptaetions msimg I-.temdsmeniniaifte (IssMaft®? abtoeTiated 

•ss BBS) w«,i*t payfome-a ia tli© emm&tlQmX (4S) 

ii$#4 in reaetioas la¥©ltriai Q^ganolitliltta pMisaratioas aiii 

a aityogen atii©spli-®r# was mmplofM, fliest fMeantioiis «UP« 

not •ssseatial liJte# ail#qmt«' pr'«>t©etioii twm a^istmrif ©an hm 

a«fei©v©fl with appyo|iyiat@l|^ plmmd ealeim eKkoTt&® tm^ss. 

raS'Was prepared ant tl» aeti¥@ Wemin® of th® 

mi d«tspBiii#i i» #i.s«Btlal aecopdame# wit^ a pufelishtd pr©-

m^um (S3). Pmctieallf the &mm yieM Ct^).wd ptji*ity 

(5^') K. Zi®gl«:r, i.-Spatli, 1. S.filmaf, W. S«Is.u*im, and 
E. llBiiE^ajiaiiii, .tea.. 5§1. 109 (IMS). 
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mtim teoaiaf) of procinet was isolated as tiiat peported. 

'IMriag tilt pF6|)a»tl0ii ©f IBS, wliea th® Qit-Mm proa.uet 

was filtered s 9 m* aaelm©r tmm&l %M flltratloa 

%Xm% was ex«®s0ite (abotit tWrty mlamtts) aad. eoiiseq\i@atly a 

low yl@M of 40^. wai iscilatM. Th@ use of «i li.5 m» tmrnml 

in subssqmeat preparati^^as m&m&& tlit filti»a%i©a %lm t© fif© 

ainwtes and the ylelts m«m mmp&mhlB to fees# P9p®rt«<l. .It 

sipiotali b® dmphssiztd ti»t ©xeeptloaally TigOFoms ®ti?ri»g 

shmM be msei iurtag the aMiti©a ef bremla® to %tm sodim 

siieeimiiiid®. 

15.. fripheayl-^^broa^aett^l]fifaei^lsila.j|i.« Fife gpitas (0.0143 

aol©) of tripba^l-^^tolylillaii® was ilssolvM is abeut 3C30 

al, of eoswereial m'S-hm l;®t»clil©i'l€©, B,M g. <0.0143 m©l®) 

of flatly powierfti SBS was aftdei, %mA tbe mixture was m» 

tXwK&^ for tmrntf^tmr lnomrs. ftm IBS' bad not disappeaf-td 

f»a tli« b©tt©a ©f flask. 4 sttreli-iedld:® paper tast 

tm mtim bTOmi.a® wai pQsitiT©. fb® *is® ©f taltrairielet 

iri»adi.:...ti©ii t&T fittmn mlmutm m tbe .refluxing mixture 

duetd foaplete raa^tioa as tirld@»e«d by tl» di#spp«araae@ ©f 

tb# IBS aM a segativ# aetifs bresiae t®st. 4ft® p emliMS 

aad filt@riag, t!i®rt was e©ll@ettd l.SS g. (0.011 mol©, a. t5^C 

p©@0T@ry) of sneelmlaide (slxed a. p.) iaslti»g at lag-lSS-. 

fba wblt# solid • 0btii»d^ aft®p mmmlmg tb# aolvtat was dis* 

selir#d in abmit 100 al. ©f d##ol©p|L2:®d witb eMreoal, 
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p.i'essttr©,, th» 'hf stmm distillation. Th% residu© 

was with ©tfaer aa4 tb® ®thei'@al iQliitioa m& 

Willi s®diw siilfate. kitm mmm&l 0t the ethey, ©r^stalllza-

tioa -Qt %im yelltw tliecms oil was laitie^ %f tlm aitltioa of 

a few al# ©f Mathaj^l, aad •«teya&l cooliag. 4 eifop ©f l.-tS 

g, ©f iMt® cffstals, a. p. 63-S4'®, ms i®@lat©A by 

eooliag witti my Im, Tbt analytiml smpl& bad a siting 

point 0t 84*SS® ajsl wi obtainefl W @3?fStallii;atioii titm 

mtM&QX* 

AB&l. Salea. foi- %5%g-0Sl| Si» actlw by^drogea, i. 

WGm&.t il# 7.5SS ly<i,y©g«m (I@#@witliioff), 0.95. 

F0@i' yidMs w@rs'©fetaiiatd % l^drolyniag tplplis^l-^-

%»''offl©ii®tfeyl.p,heiiyliilaii# with: petasslua la ac^fcoae 

or @tliaaol. h solution of g.§ g, C0#004i aol®) of tJ&i® sllaia® 

ill 100 ,al. of aettOB® i«f «lx@i i»itli a tolmtiou of 0,5 g. of 

potaislwm .l^sawxldt la E al. of wat^r-i aa4 the rssuitlug solu

tion mf i«fto3»A fof thirty aiautei. ^ftti* ooolimg this 

soltttioa, aljottt 'al. of ®t&@3? ms tlm mmtom 

a»t im03?p^it salts w@i»o. «ictyaet@d m% toy s@?eml extraotioas 

witlx wat©y. A g«i^ solit wai @^fela@d aftey mmmimg th» 

sol^eat from %h& orgaait lsty«p. After- 9@mmX reorystalliza-

tioag- of t^ rmnXtim ®11« a®tte»l, O.i g. (11^) of 

ti»iplie«^l-^-l^«iroEya©mylp&#fiyl«ilaa«, M. p. m& iso

late#. 
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& the alcQiiol *s. hf tb® smm 

proe@au,P9 wMfi ©tftaaol ms mm4 as ,s#l¥eiit iasteat 0f settoae. 

It, f'gi|)tieziyl"^»dltoi*e»oaetli^lptiejaylsi.XaBe.» Wim gwia 

<G.ei4S ,»<©le) #f trlptoi®ayl-i*t©lflsi^lsa® m& ditsolTsd la 

mo al. of e#WBi«r€-iaX mwhm t#tmeiil©.Pit« ittm silicoa tm* 

pQuM was mslXf soltifel© at i-eea,t®iip«atttr«) sad 5»E g. 

CO.oat ml#) #f timlf i,lirld#4 »e wm addfd. Mt«jp milux" 

iftg ttm aixtuj?® tm f©pty mm tes li»»distisi mlth a 

mma.wf^mpm laap, a •h@a®«#a®ais s©3.mti« was- fojrawd aai % 

test tm trm 'broain® (stsrcli-iodii# papdy) ms Eegatift. 

th@ solution after e©Qli»g dapoilttd S.i g, <9^) of mmimi" 

aid® wMeli m» y«iov@d filtrntioa. flie sol^«at ms re-

,»ov«ci from th® fi2,t»t© to^ glm a sli^itly yellow solid. 

this solid.wai dlfiolir»d ia fS al» of #t^l aeetat® wiiioJi, 

oa eooliag, .ga*© 3,SO g. of wliit# ^§ry«tala, a. p. laO'-lSi®* 

fh® filtrat# »s diluted wit^ aa equal voloas of p^t?ol«t», 

®tMt <fe. 3?. f0-110®) to .gi?# a s#eomd erof of £.4 f. 

Itt-is## lto-ry«talltsatioa froa 100 .al.. of 111 ©tt»iiol» 

#t!iyl aeetatd §&m S.3 g. of pum trip-li®iQ|'l-^« 

difea?oa@«i0tto|rlp||®jijlsilaa# »iltiag'. at li4-lS4.S®. 

Mal« ealed. foy CJgglgQlPgMf Br, 11.5| Si, •S.SB. 

J'OHQ.dl Si, S.6S', 

foa? %hm |>WfO«0 of eliametsriEatioa ti?ipii©i^l-^-

dil?2?oaoaatfeylpli®i^liilaa« ms «d» fei- t^ aotion of IIS oji 



www.manaraa.com

- 59 -

thm aemcS'-teoao & mixtnm. #f 4,GO g. <©.0093 

aol#) of tripliSwl-'S^toPQaoastliylpheafls-ilaii©, 16Q al. of 

cayt^oa tetmeiilofid#, aad l.@S g. (0.0095 aole) of IBS ms 

refluxed with stiyrtsg aM ttltm-floi©t irradlatioii tm tMrty 

almt^s. Th.® mmttm mm appayeatlf eonplet# sijie# the IBS 

Imd disapp@'ar#d irm itt plait m tfes toottoa of tim flask... 

Aft®iy eooliag ajad rtaoirlttg the smeeiaiald® Tsy filtpatioa, tte 

.solireiit was a?®io'^«a trm th» filtmt®. Ih# resldu® was 

erystalll2#d froa & 111 a<j®tos«^i»«t3»l«ma etli®JP <b. p. iO-

3.10®) Biixttir© to yield l.i g. C34^') of a Kftjlta solid maltiag 

St 184-184.§®. flii.0 asttrial sHowtd no dsppesaioB .of melt

ing po,iiit alxQd wltlh a.a analyzed aa»pl@ .of triph^ayl-j^-

dlferoacia® tl^lpBiaaylsilaa®. 

18.. giph©nyl§ilyH>®iig&ldtliya®. - Fiw. gwrns <0.009® »ol#) 

of tripk@nyl*j;-dibroaOB®thylpli©iiylillaai. ms disiolvtd in 

liot eoitt@i»cial »tl3yl etHosolfe and a sixture of S.O g. 

(0.^ aol®) of illT#!* altT&ts in aboat 40 sil. of mt®r ««• 

added dropwis® with stirring to tli® pisflttMag solmtion o¥©r m 

period of tm sintsttf, flit sil?.@r b-roaid.® preeipitattd 

inaediately., &fttr tlj© aixtiii*® ms stirred for m additioaal 

twenty aimt«s. to imsur® ti» r«aotal and s\iteaqu@nt. re%cti©m 

of ai^ of tli@ tooaoslllaoa .eoapomM ttoat .aiglit'fe© euti»pp#d la 

til® pr#oipitatf, til® gretn solid was rmovtd "by filtration of 

tim hot aixtiir©. TIa aolveat was removed frc® tl» filtrat® 
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toj distillation at and tkm residmal yellow 

oil vm dissolved ia fS ml. of ®tlmm©l. M%@t ata«4iag fo3? 

two-flays, 1.40 g, of wJsit® ®©li4, a. p. IIO'-HI^, was rsaofsd, 

and a »®e0M i^rnp of l.OO g. # »• P» lOS-110®, was ©fetalned 

aft®i» r@aweiiig th© "V©to»i to 30 al. fh« final yitli was $%. 

fh# aaalftieal sauapl# *elt«fi at 110-111®. 

Anal. Cale<l. fo^ *^-*^0, f#«a<ls Si* ?.?8|. 

7..?g. 

Tliis aldsliyd® was &ls© prepai»'@4 ia, gO'OtI ot«»11 yiaMs 

ijy startiBg witM ti'ipli®ijyl*^''tslylsilajia« aM m-ot is#* 

latimg tlia liit#i»»fiia.t# &il»i?©«©iili.e©» &QmpmmA to^m^ after 

tr«atfflSfit witto IBS. .fliis ^ro®9imre was es3?3*iad out ia tJi« 

saa© mm^r m is §l^m im t^@ pmem^im 'ieetioiis descpifeiiig 

tlif pmp&mtioM ot tTlphes^l''^*4ihmmmmthylphB]a^lBHm0 @M 

%M .e©pr®sp@Miliag aia«fey<l«. It ms f©m<i mmBmry t© ©!»ag« 

tim BQlmnt aftea? tk® fi^it st®p i» th© I'saetiea 

'mrnu t®t»elil®rite ms tferomgiiotit the m&etiom, 

a SQ^ yisM of. tbt (iibroa#:$ilie©a QQmp&md was is-olat^d la-

•staaa of the .exp^ctei sia@MT4@. I.ppai»#atly this is t© th» 

mtmm iaaiseiMli.ty ©f wattr m€ earboa t@t»eM.oi*li«. &1-

%hm^ som .silttj? teoait# was fo»si, tli® two plia.sa tysttm 

apparently sllowM mry .llttl© reaistioa of tla© ail¥@j? ims-

witli the halog@E cempmad. 

19 ., ^j^-Igiphe3g^lsilylbe£i2ald,oxiii®." fii$ g®ii»ral pwQmrkim giv@ja 
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ia SlM?iii®3? anA fmm CS4) was a8#t i» this pf^paration. 4 

9^ yi®14 of ^-trtpt»:i3ylsllyll?©aaali©3Eia@ mltim 194-lf5^ 

was ©Maia@t froa, j-tripli#iiylsiXylfe@Ji2mM#l3ya# mi. hytmxfl" 

siilB® hyii-^elilQrli®. 

M&l, C&led. for CggHg^^SOSli .1, ̂ 3.7§| Si, ?.SS. fmm&t 

M, 3.56, S.$E| Si imUm), ?.g4, t.Si. 

go. fMeggffiie&i'Mzoae -of ,^*frip^ay.l.8iljll?®3agaM#t^i.#»« 4 

puMisli#d froc0&ip® C0S) ms followfi to ©fftet reactiea t?0-

tw#«a ^*tyipli«aylsil|'lMniali#lifi« sad tMoi«aicai»MEii#, A 

6^ yield ©f wliit® #py0-tals aeltiag at g34»^SS® mi ofetaiast 

aft®a? ttm emdm was i*«ea?ystslli2®i frm a 6$1 ttliaa#!-

©tijyl aedtats *ixtmy«-. 

Ami. €al®d. for Cgglg^iasii S, ?.3t| Si, S.4§. Fouiiii 

s, t.ti, t.Bsi m, s.gs, ©.m. 

,^»YyipfaQnyliilylfe#azciie Acid.« fhis eoapetaai ms made 

ia m attempt to tin& mm mttm^ for iatrofSueiag tb# earboxyl 

gmup iat© t©tmarylfilaaes. 

Ca) Cfei^atiott of triph8wl-£*toly.lsilaBe«* fripfeaayl«-jt~ 

tolylsilaii®, 1.80 g, (0.0051 aole), «s susfemded ia a aixtur© 

CS4) S. Ii. SliTiiaei? aad 1. C. fUsm, Systemti© 
Identificatiea• of Organic CoapoiiMi", Zn& «4., J'oJm flilty, 
lew fork, 1940. p. 167. 

(S5) I. B. Clieronis asil i. B. Siit3Pikiii,, '"Seaiaiero 
Q«alitatiw Oj»gaai^ Amlysis», Thorns 1, Crowell Co., I®* 
¥©i»k, 194f, p. 24f. 
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of 100 «1. ©f glaei&l ae«tie aeM aiai 50 m1. ef ae«tle 

ani^drid®, ai3i 3 al. of eomed. s-^afttrle aeid ms aMed, 

followed fef 10 g. <0.1 molt) of aafc^d-r©u.s eiiroaii oxlt® 

(Baker ant Mams* pure") in three portions. fb@ r@ae-

tloii flask m.i iaa^rsei la a large -wat®!* batl^ «sintals®d at 

3.7® ± g^, Mter stirring for fift@©B simtes, the ilark green 

iili:tmr@ mt p.o«,r@4 ».pl41y ©at© afe-o«t SO© f. of cr!i0lit«i le« 

and stirred for ®@f®ral aia«@s. mm.% SOO al. of .water was 

atd#d ai^ tl»^ wMte solid m« rrnQmA filtratitia. fhis 

solid, aeltiag at liS-ltf®, after j?«tryst&lli,2ation froa 300 

al. of jmtmlmm. ttlier (to. p. tO-110®)* w@i^@t l.t g. aai 

ted a aeltlag poiat ©f tli»gl4®. fl»' yi#M was fC^, 

A»l. CalM. for Sii 7.3f| a«tat. SSO-j 

aetiT© liyerosm^ l.OO. F0e»(ts Si, 7.3®, ?.30j a®«t. 

ST7j acti¥© i^dregtii (.Ztr^witiaoff), l.OE, 1.1, 

fii© ab©v« pree«Amr© i». a aojiifieatioa of tlm aireetioat 

outlined @l®'®iili@r® CS6) tli® oxiAatioa s»f j|-iiitr«5t.olti®ii® 

%0 th« eorresp0ii4iJBg alitliyd®. fli© ©jolj «ss®iitial difference 

was ebaagiag tl» fmm 0® to. 17^. Whm 

this rssctioa ms carried, mt at 0® ia tbs saae aamer as omt-

liaed ateov®, m prMutts eeuM %e olstaiaed from thm oils &M. 

tars. 

<5S) s. f. LisfesriMiii -aad'l. Coaaor i», A. 1. Blstt«s 
«0rgaaie Syatli©s#i«, Colleetlv® f©l. £, Jeiia Wilty, Mm fork, 
li43, p. 441. 
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Iffia was aM«^, tb© mixtw® ms refliix:®^ wltli 

stiprlmg tor tmntf adantes while irfaAiatiag %h& flaslE witto> 

a atrcmry-anc Imp. 4ft®r eooliag. ani filt#i»i3ai ©ff %h& 

siieeiaiaide, tli® SQly&mt was rtao-tea tmm tli® red col0p©4 

filtmt® toy %m xiB% of & Btmm batli and oil puap. fh& solid 

was whit® wlieii first foratd liit tmrned Matk aft©r. fift®®a 

aimtes wliile. tim last traces ©f s©lT©at mr® be,iiii rMoir@d. 

This solid ms taken up ia ©t^er and the ethereal solution 

was extracted witli coatd. aaaoniim hydro^rid#. The addition 

of ate^CMt. iO al. of latumted soditi® clilofide s.oluti©a took© 

up %tm Bmlsion. Mmd pratipitatti a- whit© solid h®%wmn tli@ 

layers. Jliis solid was filtered off and eoabiaed with th® 

solid o'btaittsd trm tfe@ aoidifiei toasic aquems layer. R@-

crystallizatiott, froa p@trol@iia stlsfir (fe.p. ^ fO-llO®) gm@ 

l.B g. (IB^) of wMt# iolid, a. p, glg-gl4®. Tfaii Material 

ims sh&m to ^-trifli@aylsilylMj»ol€ a#id toy a mix^d melt-

img poiat. 

(d) Proa A*fi'ipfeQnyl3ilyl1ieiig.aMeliyd# and l^dmgm 

P@ro:xiae: (AttsBBted).» fhme gmms 'CO.oeSES «ol«) ©f 

triphenylsilylbtflgaldel^d# la m al. of ae©tom« was added 

dropwis® witii stirring at ft® to s solutios ooatainiai 0.4 

g. CO.01 aolt) of sodiiaa teyciroxid# aad 10 ml. of 5^ l^drogen 

peroxid#. 4fter atirriag for tea laimites, 10 al. of 30^ 

.lij-drogen• p@roxld« in 50 ml. of af®toa@ was added and th@ aixtmr# 
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was ai«t©s. ffe® soliitiea was aeiiifie-ci asA 

st@a«-4istill#d. #xtractli^ tli« reslin.© with etlier, 

tim ®tliej?eal lagrdf ms extrsetM with eoaet. aMoniw 

i3^<Ji»oxi4e. »© s'olit was obtained, fpoa the aeitifi®# 

lmym» fli® mlmnt ms mmom^ tmm tli@ mmtmX ett»^®al 

Mfm to obtaim a F«t-te3f6w»' ©il. attempt® to iMum 

e-rystalli2ati-0jt trm athsttol, patrolsua «tli«r, Ijeaaeat, aai 

aeetoa® war® uiisuecrtssftil. So pr©dmets mmm isolated frc® 

til© ¥arimis fractions. 

Z2, l-'iastithyltg'ietlioxysil&ne CSD.* & of l-aaplitisyi-

litliim.. <aaa« ttm ®%mi»©lsr quaatitief <0.2'»#X6) of 1-

torsaompiitbalan® aai j^-totttyllitliitia) ms aM«d t© m mcms 

at 5g g, (O.gg aoi#) ©f distilled ethyl silie&t® ia 

©tiler aM stirr®a at rom tmpmmMm for tMrtj^ aijwit®®. 

fbm- mlfmt ms mpl&emA fey pttr^letiii ©tfe#r (1>. p. 60-i0®) 

Co3? h9m%m) aai th® lithima. salts w«re Tmomd hf filtrntion. 

tmmm. distillation ot tM filtrat® fa¥® a t©asidemtol® aamiat 

at aaplifltolta® Sl.O g. of a j©!!©* oil, to. p. ISS-ISO^ at 

1.5 MA. Mtmr ®aotM#r 4istillatioa at 7iS SM. , they© wai 

ol3taiii#4 ES*0 g. (iS^ef l*maplitiiylti'i®tli0x^silaa« of h* p. 

S91-gf3®. 

(ST) 1. Kh&tlmky and 1. -SeMgtakeff, Bai*.. 41« 8t51 
(190S), aa4« this' eoapoimd imm'th® Grigma^ raageat arad 
silicate "but a© field is reportei. 
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tMs eonpomiit cm ^ iiat« in eoaparatole ji#Ms hf tisl»g 

l-aaplitliyllitM'aii mt# th® direct proeadtar®, tout th® pro-

&mt is mom eoleyei t© iarlfe yellow) after 

mmmX fmcttomtiQm, 

mm tii« ttii^l illi€att mm adi@i t© %tm l-js&plitliyllltliitia 

tei" hal©f€ii-a®'tal lat@i»eQiai^®3Pfi:oa) tm4«r the sai^ eoMl-

tl©aa, th&T® waa IfolstM a fleM ©f ai-l-nap&tfeyMlet&o^-

sll&iia, #f tr4-i-»plitl]^lttliQxysilaa®» ani ©aly M &t 1-

Bsplit^ltrl^tlioxysilaiis. 

85. l*iaBhtliyltyieheaf-l8llaaLe 

•C®^5 gg&m l-laskthyltgietfeoxirsilaa.® aai PhegyllitMtia." 

f© a sDlatioa ©f 4.SO $. (0^,014 Mel#) of l-naplitJiylti^letiioxjr-

sllaa@ in £0 »1..^ of'ftry ia tlj© «sml appa»tms m« 

addsA with itlwlfif g4.S »1. CO.04$ mel@) of m l.?T I etlaeyeal 

iolmtloa ©f ptonyllitliitts. i.ft#r pomi^iag iRto-jm. SO al. of, 

mt@r, s#pa»ti»g tb® toyers, aad i»@aovlag tb® solreat froa 

tht lay®!?, S.i g. of wMt« solM, a,.p. liS-lit®* was 

obtaliied.. fwo o^fystslllgatiojas tmm hmM&m-p9%rolmm ether 

(h. p. 90-lis®') Clil) gair® B.^SS g, (§1^) of wMt® si»ystals, 

m. p. l?E.l*?i.'S°. 

Aimi. C&IM. for §3^^Iggi^Slf Si, F&mAs Si, 

7.Bt, 7.34. 

Cb) Fgo& TriwMmlehlQroBilam aad l^Iasiitla'llitM'aB.-

1. solution ©f 85.5 g,. <0.oi »ole) of triplitnylohlorosilajie, 
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m. p. ia ©thejf was .a«i4«i to a |>r@,pamt.iaa 

of l-aaptitl^llitliim *ai# im. the usml aaim@:r fey mixing 31 g. 

(O.IS asi#) of l-fe3?aa©aaf&tMleae sua O.IS aole of ,i-

Mtyliitbittja, flif aiictuf® ma 9,11mm to r©flmz aad sti»iag 

was eontiflu@d for omm hour. After workiag mp as desorilwii in 

(a) afeoT«, th®r@ was .oMaiii®4 Bl.U g. of l»iiaphtl53?ltri» 

phenylsHau® of a. p. lI'B-ltg.S® C«©r»), k Mix«A meltiag 

poiat witb thM rnmlfzsA saapl® in Ca) show®# no de-

preaiioa. 

Bi*l"a&gtethyldi#tii03E]rail&at 

<^•5 yr«,ltlgl .Silie&te &,M. l-MmhtMlllthim,.' k sol«-

tioa of S?.S g. CO.li aol@) of tmshlf iistlli®A ethj'l sili

cate aat SO Ml. of #tli«r was dropwis# witli stirrlag to 

a aixttar® of 94,0 g, (0.4i a6l@) Of l-%ro»0iiaplitlMl@ii#-

0.45 sole of 0-l»t;fllitMtaa ia 60© al. of etijsy. .After four-

lag ijito W ad. of water, stparatiag th® layers, ftsaa-

distllliag th© ©tber layar, aai sxtraetlug tb® reside.'® witli 

tilt l>«w,ea# l&ymr wm dried tsty dlstillatio»,j mduQM 

to a imll mlmm, ailt^te-i with, am tfaal "rolta* of petroliKia 

etlier (1^. p, 90-11©®)., aai ft@t asiS® to errstalllz©. ffeit® 

erystals, IB.4 g.» a. p. i6*89®, forsecl Oferaiibt and w@r® " 

filtered fro® %1m aixture. fwo erystalllzatiajis fr©a petrolew 

ether (Is. p, fO-llS®) gave BS.i g. (4i^) of whit® solii, a. p* 

100 #5-101®. All of til# filtrates w#r© eomhlmA, tli® ..solveat 
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mm mmmrn, tl» retiiae ims r&mm. dlstill#ci. k tme-

tlm, 10.1 g., h, p. at 0.2 ».» washed mlth. 

p'etroleua @%hm (h, f* 30-60®)» promA to !»© pura 4i-3.-

naplittofMlethoxysilaji®, a. f.-100-101®' (eop.)» W ^ ai3c®€ 

aaltlai point d©t©»liiati.oii. fielis raagiag from 45^. to 6C^ 

lm?e olstained %f tMs 'aetted, 

Ab&i. calea. for Og^Hg^osii ii, ?#4t. Fomat St, t.se, 

7.S4. 

»^®ii l^aaplitliyllitMKia sad® bj the dlj»@#t pi*o#@4ujr« 

from l-bpo*oi»|jM-taal«ii« aaS litliiua aetal was aAi®*! to tfa# 

©tto^l silicate, tto yleM of mlmXms- »&IM m9 lew ilMh 

Biaem ealomA kmowm t& h@ pr«seat <S8), tMs 

is hBlimed to • tlie for tii# Xm f 1#14. Altliomgh 

tfe«'»t«risl esa M ^vaw.:«-di8tilled-, tii® froduet is yellow, 

aai @¥#a,after ti^sta«at witli. etmwml, »rt&, 

and aluaiiiit • til# e©!#!" ife^aala®^. Only tlipom^ tbe wastafal 

pi*0«s®clttr«i ©f r«jp#at«d erystalliantieas e^uM a colerless pr©-

a-ttet t» Qbtaim4» 

W l-Iaplit.tiylti'i®thoxysilaa@ mM 

Tq a s#latio» of 15.1 g. <0.045 a©l@) @f l-mpht^ltritthoxy-

silane was aiA@4 iropwii# witto stlyring f0.§ ml. C0.04S ml&) 

of 0,$§ I l-»pktMylllttoLi«m <prepared lay th@ di2»@.et ppQc«diare 

(m) I. dilma aai 0. S. Bpaaasa, A^. Ch»s> Sg^.t ,|i.» 
Si7 <1949). 
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from and litliitaa Tto -omngm-

atxtur® was peuMd iato 100 ml, of water, %h@ 

layers were ssparatei, and the sol?@at was replae#d with hm-

mm, Aft«r coollmg tlis #©l)(.iti©ii, 4.g g. of yellow 

solid, m, p. 98-fi®, were flltdred, off aad mslied *lth a f«w 

ail. of eold. aciitoae. This solli did not depress ttif aeltliig 

point ©f aa analyst^ saapl® of ai-l-mplithyldlethoxysilaa® m.d® 

fey th# proeatur® d@serib©t la Ca) also^s. flir«© erystalligatioas 

froa ae@taag finally reao^ed tli« yellow color kit th# yl@M of 

white solid, was ©mly 1.8 g, 

flie resida® fro®, the abO¥® preparation was sttaa-distilled 

•with S'tteam (it), 4ftsr the aor® volatile coapon-

#iita were mmomd at 100®, a yellow viseoms oil ajppeared ia th@ 

distillate at MO^, About 0.8 g. of yellow eolortd di-1-

aaphthyldiethoxysilan©, a. p. Ja-ti®, Cid«iitifl@d by a aixed 

•»ltl3ag poiat deteraiUitioii) m« reeo-tftred fr©» the oil aft«r 

extraotioa 'and orystalliestloa. This orgaaosilicoa eo*po«ad 

aay h&ve b#@ii merely o&rried 0¥®r ais-ohsnically by the str^aa 

of mpor rather-thaa &ot«.ally ©xistiag ia a vapor state, b«.t 

these «xperlia@jata iJidleat® a rewarteabl# stability of this com

pound tomrd wat©r. • 

25. Bi.''l«-MaphthvldipheBFlsilane.. •». An ®th©real solutioa of 

O.tg g. CO.OOlf sole) of di-l-iiaphthyMl«th0xysilaB8 was added 

(5f) Th© sppamtus nsmA is that d®serib@d i» A. A, Mortoa, 
"laboratory Teol^qm® in Organic Oheaistry*', Mearaw-lill Book 
Co., lew York, VSm^ p. 144. 
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to an @xm&3 of 0.005 mole of .pfeenyllithim« &M mflux&d for 

one hour. 4ftsF w#3?klijg mp as dtseribei la a©©tioa <a) qm. 

l^mphthjltT'ipk^s^lMilm® asa. trystallizatioa f3?m p&tmlem 

^%h@r Cfe. ,p. 90-110^), tMr@ wm O.&l g, (t7^) &f 

wiiite, solid, a. p. 194-ltS® (cor.). 

Anal. 

i..48. 

2B» fri-l-napMhylehlogosllaae.* 4» ethereal solution of 

1.0'? laeles of I.S I ji-tontjllithlw wag mMM with rig&rou§ 

sti»i)ag at 0 to Clateraal tam^mtur©) t© ggg g.. (1.0? 

a©l@i) ©f l-laTOaeaaphti»l©ae ia ab©«,t 100 ml. of ether. 

4fter stirring'f©!- twmty mimtm-, §1.0 g. (0,3 moX@) of 

fr@shly 4istlll«# silieoa tetra-ehlorii# ia &hmt BOO al. of 

d]ey @th«r was atd«cl at stieh a rate a® t© ktiip th® ijsteraal 

temp&mtum at 0 t# -§®. stirriag. mi •«soati3ai»€ for tw© h<mr» 

at this teaperatur# h@f©r« the sixtiire ms p©mr#i ©at© §00 al. 

of {ill. hyiro^hlorit aeid. fh@ ©rgaaic la^er mshtd w»ll 

with mter and the solvent rtaoTtd msing a stsiya bath auft 

water p««p. the wismm oil a©p©sita«l 9S g. of eru4« 

tri-l-aaphthyleblwosiiaii#, a. p. 194-lfS®, in thrm trops. 

Heerystalliasti©!! from ethan©! msiag a S@3Shl«t extractor (or 

,^-lmtFl eth@r' mM& ia th# ©riiaary .aaansr) gaw as g. (S4^) 

of the fftirii pr©(Sttet, m. p. SlO'-^ll® (eor.). 

Mm&I, Salei. for C^QHgj^ClSii CI, S.OOj Si, 6.31. Fomdi 
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CI, 0.1, s.2.| Si, 6.m, 6,3g. 

ihds oiiif ttote ©f l-aaptoliFllithiua to 0a® 

tqiilvalsttt Qt slllmm t@t3?aelilori4$ w^r© wted, & low tooiliag 

fmctloii» p. 150*£S0® mt O.S , ms iselatsi (posslMf 

the illansdl^l qp aix@i j|-.|>utyl-l-'aaphtl^ls.lli$©a eompeimt®) 

wMeh makes ©f ttie d«aii*ei ti?i-l«iiaplitib|'l-

ehlGrosllan® ttffl^ttlt. Attempts to isolate %hm preAuct hf 

TOtom distiHatlom using eoa^aatioaal pyoc©a«i*es wtr@ tm-

stteeessfel. . Tto® prodnet d©«i met Al®tll efta at 350® import 

t®mp©pature) at 0.3 sa. aad at that teaperature d^eoapesitioii 

is imileatei toy tlie iflf« la prm&um {irQm O.S^ «. to j^. 6 

sta.) aod a taykaaiag ©f .|,l» ?«slin.«. A p'sr# sample was iis-
o 

tilled la a Ileli»!i aaltmlsr still at S40-3Si .at gO ai^poji®, 

liut th% metta-ot mm m&% praetical tm Mm® to t© tM 

extmmBlf $lm mtt ®f diatlllatloa. 

Sweral prspamtioni w«r® aade allewiag th® mlxtur# 

to gmtl^ fmflux dujfljag tM aMltioa of tli® iilie©® t®tra-

eliloyid® aM la all tii®s« mina law yieMs <10-^C^) ©f trl-1-

naffetl^leklefotlla^ rmul%0&. Siae# apprt-eiaijle aa©imts 

<10-7C^) ©f l-5«»¥titjlaaplitliil«il# w^i^s isslstefi tfm th# «-

sttltiJig. oils, this mmtim of l-aaplitl^llitM«a witli fi-fe«tyl 

toifoaia® tmk platl at a .smypafiftnglf fast rat®, 

27. tyi^l'^miilttterla.thQgsilaaii 

<a) Fmm l^IapMte'llltMttat aM Ethyl SilimtQ.- A mSxtm*@ 
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Qt 8S,i g, <Q.40 mQX^) of l-teoaoaaplitlalea© m& 0.40 mol® 

of a-tetyiiltMua ia 400 al. ©f 9%hmr ms aad# t!i« 

•ustial eoaiitlaas sM iO.iS g. (0.1 ©©la) ©f ethyl sllieate in 

50 »1. ©f rnthm ms aM®4 witti stirtiag m®r a period of 

twenty aiamtis. After peflmxiag fof f©up toij?®, "tiie adxtiiw 

was pcsaret int© alt©ut 5©0 bI. of dil. t^d^echlofie aeld, the 

layers separated, auA th© aol^eat i^soved trm %hB &th>9T 

layer. A white solid, IS.l g., a. p. 18G-1S5®, ms ¥aemtjia-

ciisti'll#4. twom tn® -resite# at 0.? mm. fli® fi-actloii witii a 

1i, p, of 8f0»310°, IS.O' g., ws tJPi-l-mpkthyl@tii0xysiliiat, 

m. p. lS§«lii^. Tb@ ©rad® yield was 3B.i g. (?^) of material 

aeltlBg at lSS-lSi.5®, i#®rystalli«a-tioa with etijauaol toy tli® 

us® ©f a SoiMet ;ext:met©r gaT® SO,8 g. (ia^) ©f #iit# solid, 

a., p. las-isi.s® <e©ip.), m<steiig«i fey repeated, eryatalliga-

tiam, 

.Aoal. Cml^a. tm Cgg%g0iif ii# S.li. Fmai^s Si, 

S.l^, 6.15. 

•Til# highest yields war® ofetaiasd l»y usiag a molar ratio 

0f l*3i4iptettoyllitlsitt« to stiiyl silieat© greater tton tJir©©. 

iaai a&4@ \iiiag a »tio -of tto##- Co» tlii 1»sli of a iC^ inter* 

G'ommmim yieM @f l»»apfetiiyllitlilm*) gave from 10-g§^ of 

tl-l-implitl^l<li®t!ic»y@ilaa® aad th® yi®M ©f trl*l-»plitt]^l-

©thoxygilaii® was only 35-4^ • fM# proeMttrs otatliatd a^oirt 

gai?« a 66^ yieia ia anotliar roa -sxespt tliat purifieati-OB was 
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aceoapllsfeeti toy exMiistiire iigtstloii (60) wltfe ©tlmaol test@a4 

of. hf errstallizatioii.. 

ggoa M«'l'-aapMli.yMi#thox.fillaaa -sM 

A Mi fi®lt of tri»l«.naplitl^lethoxyslla»® ms olJ-taiii©d fey 

treat isg di-l-aaplitl^liiettioxysilaat with l-iiap&tliyXlltliim 

m4& fey tim dimQt fh@ praiMet feuM m% 

ofetsiaei from ths .lilgtily eole-rtd tars fey th« ortinary crystal-

lizatioa teeteiques m& mlj aft®r partial purlfieati&m fey 

'fmmm tistlllati©tt fellow®i fey w&mml r^crystalllgatioas 

ccqM til® trl-l-aaphthyletlioxysllane fe© ls0lat®d. fii® profeabl© 

mmm for tij® .Im jXbM it glwa la' tli®' stetiea (a) om 4i-

l-aftfhtteyMi:#tii03£ysllaii«. Bim& this resetioa ms mm, to 

©stafellsli tte stru^tur® ot thmn empmn&&t tfa# eoaiitieas 

for a tiigtor yisM w«r@ .not worked out. 

.^3* 

M grog. l-IasMtorllitMtta aM triehlo,roilla3a®.«» Oa® 

lamdrei aat forty gr&ss (O.SS aol.®') of 3l-feroaoi»plitlial«ii@ md 

Q,m .aol# of ^-tetyllltliiuat. wtr© Wmght into r«aetioa m 

msmal, ana g?.'? g. CO.gOf aol®) of trioMLorosilam In SOO ml. 

of ®tli©r was dropwis# with stirring &isa oooliiog oyer a 

perloi of twtaty alantes. 4ft.#r stirrlag, for one hour, tli® 

aixtu-f^, a r«<i soltatloa wi^tfe a whit# p»oipitat«, wa.s pour®a 

(SO) 4. k, Morton, "lAfeormtory fdeJialiu®", oi- £|t., p. gS8, 
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iJBtO' 500 al. ill. l^d3?oetil©Pie &elt aad tte layers 

wmm separat®^. fbt mlmnt was rem©¥®d from tM ©tJaer layer 

aad ai,5 g. i9'7%) &t emid® trl-l-aaphthylsllaast a. p* ggS-

gg#, ;fai ©b'taiaea ia thr®« erops. fli® red color of th® pro-

duet. at tills ®tag® ms mmomS. with slight loss of pro<feict 

fey wasMag with a small mlmm of coM a.@«toa©. Eecrystalll-

satioa froa. ®tlmsol hf th@ m.st of a Soxhlet extraetor gav® 

6S g. CSM) @f par® tri-l-a^phthylsllaii0, m. p. gS5-BSS® (cor.). 

Ami, Oalci. for ii, 6.04. FoiaMj .81, 6.S7» 

6..95. 

froa .gri*l"im:i?Mhylethe3Er8ilaae .or fri-l*.aaphtl»l-

eMomgilane ani Mthltia. Alttaiaaa. R^trM®. i §1). - A mlxtur® 

of th©' sllleoa empmm& iii €thtr was .adi^d.to aa %mm» of 

lithita. aluaintiffl laydriie im ether aat r®flux@ci for thirty 

ffllautes. fh# @icces.s lithltta almaim® hydride'Wai a«8tr©f#i 

hy adding ©tteaol trojjwii.t to ti» mixtxim. After extracting 

•oiit th© inorganio salts with dii».t<i %ir©ehlorit aeii and r©-

aoviag the. Bolwmt fro» th# org&aie 'lay#.?., the ortid« tri-1-

naphtt^lsilan® aeltefi ©aly two d#'$r#'ts low, a. j). S33-SM® 

(cor.),. l@erystalllEatioii froa ae@to»® a 9C^ yisM of 

pure tri-l-aaphthylsilau# itartiag with tri-l-aaphtl^lfthoxysllftiie 

(il.) A. E* Finholt, k. C.' Bead,^r.,'E. 1. Wilgteeh,' aad 
H. I. Sehl®»ias@i', J. Am- Chea. Soc... if. gitE (1947)| W. 'H. 
Ithergall aad 0. H. Johnson, iMd.. 71. 40.gg ClS4t), 
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and a 9^ yl.®ld trl-l-naplitlifichlGro#liana ms msed. 

fi'i*l*aai3jh.thflbroaosilme. * This 'eoiipound was aada in 

an to obtain, a-sor© raaetlve lat@rMedlata to pmpo-r® 

tri-l-naplith^lpliei^l 4©riTati¥@t, k solution of 53.0 g. 

(O.IS s0l®) of ti'i'*l*iiap|ithyl8llaa@ ia 1.2 1. of carbon tetra-

•chloriii® was ©ff#ct®d bj h@ati»g and S0.7 g. (0.13 ®©l€() of 

broaia® was aM«<l ia on® portloa. Tb© alxtur© ms refliixed 

wi^ fti,3?PlJig for two iiottrs ana allowed to stir at roem 

temperatoe for m a^ditiOBal fift®®® lioiirs. fb® resiiiml 

brojBia® was r®mo¥®di by sbsking the so.lmti0a with a saturated 

solution of sodiua bisulfite, tM layers mm separated, tb® 

organie layer was driei witb •.ealcim eblorid®., and the sol-

vant WM r@i»v®d witil the mlwm& ws about BOO- si. After 

stfQral boars, 43.0 g. of whit® solid asl'tiag at gOO-'EOg® 

ms filtered froa the solmtioa. l0crystalll,«atioii froa ^tyl 

ether ga¥e M g. (54^) of whit® erystals .»lting at glE-S13° 

(eor.)., fMs .»lting point eottld not be raised by repeated 

reerystallimtioa. 

Mai. Galed. for 3L6.4J Si* '5.7g. Fotmds 

Br, 16.0, 15.8; Si, 5.70, 5.7S. 

ZO, fri*l«mp.litbylsilaiiol 

(a) Froa Tri''l«m.phthyleblorQsiMa@.* Tweaty grams 

(0.045 Mol#) of tri-l-mapbtbylehlorosilstn® ma dissolved is 

0§O al. of ©tbaaol, 50 al. ©f 10^ pota,ssltui bydroxid® ws 
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aMM, and alxtmr® wa® for two hmxm. After fornr-

inf into ahmt 500 al. ©f mt@r, filteriiag aM drying, IS.5 &» 

i9M) of- crmt® tri-l-aapljthylsilaiiQl, m. p. gei-g03®, was 

ototaiJiad. Purifieatioa' by erystallliatioii with ethaaol toy 

tht use of a S-sxblet extractor gav« 14.S g. ©f prodmet 

ffiiiltiag at gOS-gOf® <ear.). 

Anal. Galed. fer T™ Hp«OSii Si, 6.5S. Pcaamdi Si, S.M, 

6.S1. 

ilien diomat or aeetoa® was ustd as solvent, tM prodtiet 

was tan in col^r ant s@T©ral r®erystalli£ations, with atten

dant ddcrsas# in yi®M, w«re required to ©totain a. eolorlsss 

•»at®rl&l. 

Aaottoer proetdtir# that giv©» nearly qmntitativs yields 

is also ddscritoed, ftn gvmB (O.OgS »ol@) of tri-l-napfati:^l-

«jl3l©ro®llm® was. r«flt3X#d f@r tMrty .aiwtss in 100 ml. of 

aenoaetliyl etii®r of -stliylen® glye©l Castliyl ««lloaolv®) (coa.^ 

taining O.Og^aole. of wattr p@r liter m deteraintd toy titra

tion witM Karl fith®r reagent). It «s shewn that l^drogsn 

ehleride ms @3Ep@lled dwing this treatatnt. After -eooliag 

the reaction Mixture, S.f g. ef tri-l-nstphtl^lailanol, 

m, p,. S05-g0S®, ms reaoved t*y filtration. Another 3.8 g. 

erop wm ohtain«d hy renoving th@ solvent at radue«d 

pr@8,sur# and retrystftllizing the residue froa petroleias ether 

•(h. p. 90-lli^). overall yield of good quality produe-t 
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was t9^. 

C t o )  f t h o i i y s l l a n e . • »  A  ' ? S ^  y l @ W  # f  

tyi-l-aafhtHy3.511®nol -ms fro«. tPl-l-mpM^ltthoxy-

silaae and potasaiw®i .Isydroxiile in fS^. ettmaol. f&e alxtnr® 

was allowed to Mflm for twtiity-fmii' toua?f, tat tMs wt^ h@ 

longer tlm® tMa Is i^,c$isai?j. Anoth#? tm m^@ tiafifti* 

slailai» €©ii<litiQiis- twit reflnxad tor @nly ©a® Iwisu? "was l»e«-

pl«t® as @fid#iic«a l»y tli@ rtcowyy of aljoat 35^ ©f tfe® start-

lag tri«l-iiapljtteyl®tlj0xy»llsii@. 

Froa .fyl~l-aa.phtterlilliya.e.» 4ft@3? 3.0 g. <0.13 g, 

atom) of iodltM, setal-wae itsiolf^ci In tS al. of ©tlmnol, 

3.0 g. (0.00?$ asle) of trl-l-aapjat^lsllsii# i»« aM#a and 

the alEtiir© was reftoM f©r tweatf to«i»s. fhm BoXution was 

ponr@i iato j^. SOO al. ©f T«t®r, ooeleA# aM tli® taii-eol©r«-ci 

solM was. e©ll««t«d oa a. filter. After digeitiag tJi® g.8 g. 

.of solid, «. p. SOO-gO$^, with p^tmlevm. «tber (b. p. S0-$0®), 

there was ofetalne4 g.4 g. {!§%) ©f pur« tri-l-jmpfetIi^l»ilaaol» 

a. p. iOi-BOf®. A alx®a -aeltiag poimt i»ith samples fro« (a) 

aad, (fe) at5{W@ 8li©ifi'i ao .i@pressioia. 

31 ferarelygii. <»f frl-l^iia.piatMflehl0.reaila.ae aM frlialtemFl'-

chlQro.aila,iie.» StoulE s.oliitiQiis of t.OO g. (O.OISS aol@) ©f 

trl-l-mpbtl^icia©r«silaa® la 1 1. of l«rclt reagent gra<l® 

ae®to» aiit IS.00 g. <0.040$ aole) of triptonrleMorosilaae 

la,l 1. ©f tli,@ »&m solvent mm pmparM md plae©<i la a £5® 
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thermostat. FiT# al. of mt@p per 100 al. ©f sto-ck soltttloa 

was aMesI aai Bi al. sHquots W9m mmnrBA at tia@4 istermls 

aM tltrat©i with i aodltaa taydroxia® mslag phmmX* 

phthaleln as tl» iaiieator. Sirta aftep flf@ daya tfe® tPi-1-

wplattifletileyosllaae pua Aid not Bhm aa^- incfess® ia tli# 

coususpli^a- 0f i)as« or«p tli© r&luQ mt&imd at a«3?6 tin#. Tlie 

reading at mm tla® ms 0.25 al. sjifi tim Iblaiie, usiai-tJi® 

same cosctstratlea ©f acstoa® aa4 water, ms O.EO al. fti® 

trlpli€aylelil©posilaa# alifaot at z&m tin® i*«qmir®d a Toliia# 

of l»s® ©qmi^aleat ta 1Q(^ hyfirolyfls. ffalg |^7droljrs4,s of 

til# trlpljenylchlorosilaii® say net h&m ppo0t@#®i at ma 

appr#oiattf rate In tim &qmms acetone, Ijat, if aot, ,r@aetion 

_ must M'Td oceapred torijtg tte tlt»tios witl^ th© w«ak Ms©. 

Sine® tri-l-aaphtMyleMorosilanii -witi 'i3»ff#at«d Isy tlis Im 

eoaetntratioa of Ms®, tli@s@ @:^p@rtitt@sts SM&lmt® %hm rel-ti^e 

stability of tfci«s® two silieoa eompounds toward diltit# alkali. 

a® ,0olT«at trm th@ ace teas solutiens ©f tri-1-

mptithrlclilop&silaii® m» allowed t© waperat# at po©a t@«p®m* 

tiip©. Well»fom@4 epystals wsrs iaolat®d directly m& %hm® 
0' 

a@lt@4 at tGi»OT', m& sh&mi, mo ef »®lting p©lst 

wMn aixta with m aatli®Btie sp®eia®m. 

ygi-l-n-BMterlsil&ne -md FotassiMB Hyiape:i:id« iE PiPQ.rl4ine 

C6g}.- fb© m&gmt i«s mft® toy dissolfiag ©a# pdlltt of 

{Sg) 4- tmt ^y ?. S. Eipp.iag. «ad S. Sands, g. 
m,  CMm, Soc., 11§. i4S Cltil) mA aoAlfied by Gilaaa and 
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potasslta^ 4m 3 al# Qt eoatainliig 5 

drops of water. lh«a afeoiit 0.05 g. of tri-l-iiaplitli|'ls41aa« 

ms sat %h@ aixtar# warmed to ©ff^et soluttoa, a© gm 

@¥oitttl0ii ms ji©t@a mm after standing for several 

'!M4®r e-QrrtspmAing eoiiiitlcins, trl-£-tolylsllaii@ shQm&. m 

gas e^oliitloa, wbllt tripIiesflsiMii# gaw a® imetiat#, rapid 

stresM of gas. 

33 > frl'-l-implitbfl^a^tetylsllan® , 

(a) FTQB yr.i-l«aaplitit|'I.eIilorosllaae an^ ^-BfatyllitMiaB.* 

fen graas (O-OEgS m©!©) of trS.-l-iisp!it!i|'leW©rQsilaa@ was 

dis3olf#4 la ja. 75 ml. of drf tiilopli#a#«fr®® l>€!nz,®ii@, 30 ml. 

CO.034 acil®) af a l.B i #ther#al s©luti@a of ^-totyilitMtm 

was aM tli® aixtmre was r#fli:3;e<a for twtati' liomrs. 

After wftshijag tfe© fetm®ii«.-@tlier layer with water^ and reaoviBi 

til© solvent, i.g g. ©f a light yellow selii, M. p. 110-138®, 

r@asia«ti. Crystalllzati0a froa. several solvents failei t© 

yi©M ft sliarp-atltlni pro^met. fl» soli«i wf .iis«olv«i ia 

500 ml. of petrolesa tttor (fe. p, fO^-lli®) aisi p«r#a oato 

90 g. ©f altiaiaa ia a 4 m, .afes©rptioii trnto# aial dtvelopeft witli 

a.S 1.. of th© S0lv®mt. After removal of %lm solvent from 

%M' aiidl© liter of tl» ©Imaat, E.i g. (88^) of white erystals 

of tr4-.l-iiap&thyl-a*"^'^^y3.sllaii#, a. p. 1S9-190® (cor.), re-

imined. 

Aaal. Galea, fcjr %4H30Slj Si, 6.00. F©iia<lJ Si, 5.9®,^ 

5.if. 
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(fe) frea fri*l~i»phtliyl.ethg>xjsilmiie aM fl^fctyllitfalxaa. -

Fi-y'® gpaa® (0.013. *ol@) #f trl-l-aaptottoyletlioxysllaiia ana 80 

al,. (O.Ogg m©l®) of a 1.1 » etli^jtal solutloa of g-tetyl-

lithim mmm mtxed, tS al. ®f xjrlta# »» aM«4, aM tl3« 

aixtiii'© ws r@fltix@a ftr tmntj-imw feonrs. Aftei? pmitlng 

lato- m* 300 »1. of water a»A worklai «p as ia (a) a^o¥@, 

S.ES f. of a I'ellow soliai, a. p. 156- 1S§^, wai r®erystalli«e4 

from. 100. ^iil. ©f p®ti»ol®T3a ether (h* p. 90»lli.®). This mtmi&l 

was 'purlfisi l>y ©jchausti'rs itg'®gtl©a (SO) with small portions 

©f Gjcl©h®»a#. fhe final ylaM ms 3.3 g. (TJ^) .©f piart tri-

l-aaphthjrl-jl-MtylfilaE#., i«ltiag at ISI'.-lSi®. 

Cc) Frea fri«l*.iia^thylsiteite aa<l ji*JBat|'llithit».- fm 

graiii (0.0244 a©X#) of tri-l-asphthi'lsilAja# SO al. <0.C^6 

aol©) of a l.g I #th@real sslmtida ©f ||.-hstjllithitai w©r@ 

Mixed, 100 b1. of ary thiafh«B«-fr#a hsa^eas was aai. 

the ai3etu,i« ms tor t»®lf» hours. Afttr pemring 

imtQ w&t«r aM reawiaf th© inei'gaaie smltt as aho^®, 11.3 g. 

Qt f®llQw •S'Silii, ». p. 90- 13S®, was. ©Msiada. attempts to-

pVLTlSf hy erystallii.atlQa ftm a n-rwhar ©f aiffereat SQl¥@iit.s 

gair® solids »lti»g m%r tht rang® 130-li0®. fh« ©xh^ttStiir® 

digasti©!! treata«at aeatiQTOd in (h) ah©¥a did mt chsage the 

aelt^ poiht. tm graat ©f the solid was dissolved ia SOO al. 

of petroleum #thsr (^, p. fO-llS®) and potire-d threugh EO g. of 

alumina is a 1 'ea.. adsorftioa Golwm sa-t. d®velop#d with 1 I. of 
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the s^WMB sQlYtnt. 4ft©r rsaoval of tla s©l^®®t trm th® 

first $00 al. of filtrat®, 0.11 g. of wMte solid, a. jj. fS-

IIS^, was ©ljta.iii®a. flith siiallar trealaaeat, tti@ mxt 700 al. 

of filtrate coataiBsd l.iS g. of s<ilia, a. p. ItS-lfS®-, whleh 

gavt 1.S5 g. €1^) of tri-l-aaplitliyl-^-limtylsilaiio,. a. p. 186-

IS?^, after tw© eryatallizatiow from Mnje®J3i«-p#trol€Ma ether 

(h» p. iO-80®), fhij Material stiowed n& '46pr&s$im @f «@ltiiig 

poiat wh®ix siMd with the prodwits fr#a (a) and <l>) afeove, 

fh@ eonteats of the eolum w#r© ©luted with bejazea® sM th® 

filtrat® eoiitstiaei G.SO g. @f yellow s^lii, a. p. IfS-SOO®, 

fr©a whieh a f@ir •.erystsls of pum tri-l-aaphthylsil&ai 

Cii®atified hf & mix&A melting peiat) mm ©stained aft«r 

reerystaHizatioB from @tlmn@l. 

Frem tri-l-naBhthirlelalQrosilaiM mM FhaarllitMrna.* 

fo a solution 0f 15.0 g. (0.034 B©1©) of trl-l-Baphthylchlor©-

silan© in BQO' ml. &f try feemeae was aid@i O'.M mole $f m 

ethereal soli.itiam of pheiiylllthlm (mA& iu yield lia th@ 

usml wjiaer tnat filtered thr#«#i & prais«rt filter (i5) 

imasdiatelj l»#f©r® us#). Most' of th© #th«r ms rmomd fey 

•distilMisa aud the ^aixtur® wm rtflnxei at §4® for thirty 

heiirs. Col@r f@st I ms ®tlll posit It® aftar tMs treatment. 

(63) A Morsmm laboratory filter was iis«d with a io. 1 
asbestos ps.i. 
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Follcwiag hydi'olyslf. with ailate is^tpoelildFie seii m4. ax-

tyactiott ©f til© laorgania. talts, tti@ ©jpgaaic ms set 

4sid@ to erystallis©, tli@ iol¥«t feeing all#w#<l %q slowly 

waporate. .4ft«r stv« days^^ 11.gS g, .©f wMte solM laeltiJlg 

at 13S-1^0^ was eellectai in tw© $r@ps. B#i!i»ystalliaatioa 

froffi' t>«mea®, «tl^l aestrnte, p#tf©l@ua etlitr (te. p. §0-110°), 

aM mth&mX fail#a t© elmnge Melting p§liit. . Cteoaateg^pliy 

uiing tliQ eoaMasti.ea ©f sluaina aaA i>eferol®tsa ©tber (te. p. 

60-80®) gafS'twayal faraetlQEs ©f th& s.mm afiltiag point. 

fliii. mt@?ial was f,ijaally pu^ifi'^ Ijy txtejitlT® digestioa 

<60)' of the flatly p^l"?#i?iz;©4 aat®a?i«.l witfe fomj? BO al. por-

tioas af istbaaol. TMs p3P0«#imre ga^s a yi«M of S.T g. (§^) 

of itliit« 5©li'd Mltittg at ISS-^lfS^. 

kml» Calet., Cgg%^ais si, S.fi. Fmm&i ii, 5.f§, 

5.M. 
fMs 03:|>@riis®iit »s i»#pestsa smmml time in an ©ffort 

to o^taia high®!* yieMs and to furth®'? is'rtstigatt 'th# possi--

laility /€»f thm «i,it#ae@ ©f a of t3?i-l-

»aplithylph®^lsilaafi. Ia.»ll «%$©»-th# • $rad® pi?©<teet neltat 

at 135-150*^ sad this »t®rial TOiisted att®apt» at pii,yifiea-

tioa toy all %tm mwmm latoatojpy ia®tfeoia -except toy di

gestion aai, tlii »tteod outliMd ia Ci) of tMS'Stetioja 

(ei*yst&lligatioa from clil@i»®l»@ii25sa#). fh® yields fa3?iei froa 

4^ to 61^, • Sili#aa aiialyii» ©f %im low-aeltlag ssterisl 
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it to- •eoataia 5.3^. k sotima ftiiioB t©st stiow@<l th® 

atoseae© of halogsa. Tim silicoa analysis IMieatts tiaat til© 

iapttritf do@0 mt ssoB,taiB silicea slac® tli© @xp@etea impmrities 

«:ontaiB a hi-ghmr perceatage ©f'Silieea than triaaaplithylp.heMi'l-

SilM#. 

fri-l>aai3litfairl.,siMiie ana PhenyllitMtJtJi.- T©a 

gmm (0.0S4 aol#) of tri-l-aaplitl^lsilane -was ilssQlvet ia 

860 ml, «f etl^r sM 0,0B aol® ©f p&eiijrllitMwa (»4® ,ia 

9^ field) ws to tli© reflajcisf miJitiii?©. Sren aft®r 

stirriog aM reflmxiag for fTOr #a^s. Color Test 2 ms posi-

ti¥©. An, aMitioaal -O.OB ii©l© of pheayllitliim ms a4i«d, 

tim ©tiier was replaetd with aadl tli# resulting, mix-. 

tur@ ms. milumrn at 60® f©r tteee days. AltUcmgh Cslor 

Test I ms still-p€»fiti¥® the aa-t@rlal• wat worked tip ia tli®-

ttsnsl »aner to ©fetaia IS.i $, ©f' a. whit© soliil at 1 ting at 

140-150®. f«rifie.ati« toy digestion witb six BQ al. 'portions 

of etlianol gav® t,3 g. <SS^) of enad« pro&et melting at 18T-

lif®. &ft#r ,thr®® reery®tallications from hmmz^m a i«-r« 

i&aple of tri-l*nftpfet^lpli«^lsilaa@ aalttog at lS-2-lfS® was 

obtaiaec. k aixefi »®ltiag point witli -an aa&lyged sp@ci»®a 

showed no dtprosflos. 

Attempt8 to fraction t® tli« r©M.,in-ing soliis- hy orystal-

liz-ation w«re aM onl^ 4ai»r# l©w-a®lting solita 

oouM tea ototained. 
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.Tri^l^mglitliylethoxyallaae and PteayllitMm.* 

t0 a solution of 5.0 g. CO.Oil »sl#) &f tFi-l-mpiitlJi'l-

ethoxysllsn# ia afemit 1C30 ml. ©f toj Xfleae m® aid«d ©.O.gS 

aol® of sa @tli®r@al soMtioa ©f pfedayllltbiiiffi. Aft@r refliax-

ing for tblrty-slE hours, tli@ ©pafti© pui^l® mixtum gaf® a 

pQSltif© Color f«tt I. Followliig 3iM aa4 rewoml ®f 

tti® iaerganie salts, tlie solyeat mm distillt'fi mmy to jltia 

a r©ll@w 3®ai»s#lii. Mgtstlm ©f thi$ -^il mith several siaall 

pertlms of ®tliaaol foliowei fey thrm yeepjst&lllgstioas fj»o» 

Ueiaeii® gaf® 0.8 $. C14^)0f trl'-l-mpfetfaylpli.di^lsilaa® melt

ing at lS0-ltO^. Ideiitlfitati^ m» ,wti« m nixta i»ltlng 

poiat. SiBoe tliii prepuratioa was^ for tli# ptirpos® of 

sjiitli©sl2iiii tpl^l-mpfetisi'lplie^lsilaft® Ijy aaothei* sottiot, ao 

furtJier att#apta wmm mA& to ymrify tli@ omi# solids aM 

oili. 

C€) .Ooaelaai witk ShlogoleBisaa®.*> Flm gmms C0.©11 mole) 

of tri-l-mplitlsylphei^liHaaf, a. p. ISO-lfl®, wai diisel"f©€l 

•ia about 40 al» of faot ohloroMnat-n® and tl» solatioa i»s 

allowod to tool alowlj, ifter^ feur hoars, S.i g. of large 

colorless erystals •Baiting at 108*lGi*® wer® remoir«€ hy fil-

tratioB, E^er^rstallixatioa froa tl» -iaa© solmnt iifi mot 

elmnm tb@ a#lti3ig point, 

Mai. ealoA. for e4g%|_eiSii CI, 5.9g| SI, 4.iS. rosmis 

ei, 5,S0| Si, 4.SI. 
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ffer#® of 1.3 g. ®f thl-s mterlal irm 

p@t2»ol©«ii (b-. p. 90-110®) w@r® meeetsary to#fo» th% 

mlting point was mmstmt at Ifg-lfS®. A mmmwf ®f 

aateplal ms realised-. 

Attempts t© pirlfV tli® eimd® product, aelting at 15S-

150®, C©^taiaQd tef tlii tr®atM@iit of tri-l-iiaptothyleMorosil&a.® 

with ph^aylllt&lrai) hf erystalUzatioa trm elilorobeazen® 

g&m iBf@Piar yields to thos© obtalsM toy tli® exlmustiw 

dig#.stlott treatasBt Ib^t somfi ©f tba esaplex was ii©.lat®i. 

35« fgl»l-aaphthyl>£-tQlyl8ila.ii». «• fMs coapotani was pre* 

pa,re-d fey ths action of £^-t€t.lyllithim® oa trl-l-aapJitl^l-

silans, '-elilorosllaiit, «'feroii©allaa@, m& -©tiiOEysllaao, bmt 

only tii« latter ceap'miai gave hl$h yi®Ms. It-is bell«ve4 

thsit thif ii the ms% oaly of the ®as® of parifioa-

tiQa aai not b#€a\is® the other ooa^poaMs to sot react ooa-

pl@t«ly... 

(a) Frog yrl»l»iBaplit.l3yletfaoxy®ilaae aad elyllithim> -

A JoliatlOB of 110 g. CO.M aol©) of tri*l«na|>htbyl®tfeoxy-

silaR® aM, 1 1. ©f iry was «ff©et«4 'lay liMsatlng and 

0.34 aol@ of m %thmmX 'Soltitioa of ^-tolyllitliim Caads ia 

9^ yi.#l<l ia th« usual »aiier.) »S' aM«d. Color test I wa§ 

positlT® after rellixiag tht aixture for four iays. Tli@ Ijrom: 

aixtmr® ,mf poarsd into dilute • teyirootoloric acid, tb® iaorgaijio 

salt®, wort r«oir©A ^y ©xtraotion, anA %tm lol^tat was rtao^ed 
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froa %im organi© iMf&T. hard, brittle ferown solid wat 

melted, pomrtd late a Ispg® aortar, and pml-veyized. TMm 

was obtaintd IIB g. ©f CBids prodiaet melt lag at SSO-

eS5®. Exfeamstive digestioa wim s»ll pmtiom of boillag 

aceton# gsv® 9@. g. (8C^) ©f piay® trl-l-mptfcitliqrl-^-toli'lsilaii® 

m@ltlag at g3g-,g33®. fM amlftieal s&iiplt m$ reci'jstallijsed 

twice tmm aettat© tet tfee aeltiag point did .not clsaHg#.. 

teal. C&lcd. for Si, S.60. Feiiadi Si, 5.Si, 

5.7g. 

2a aaotiiey jma xylea® used foy a M&lrmt imstsad 

of h®msm in an attempt to :pedn-ee th® mmtim tia.©. 41-

thomgto eolor Test I was aafsti¥® aft©!" tw®atf hoiii'.s 

equifalejit. qaantitles ©f iillcoa Q0mpmm^ .and orgMe^llthiuB 

reagsnt w@re iis#d, tlie miEtiiF® t;.Tii«d dsi^ and tfe® 

final prod^et wai difficult to. parity with attmdmt Asmmae 

of yield. A cMek rm of ^-tslyllitliima, wb@B rsfluxed ia 

jcylea® for twenty homra, $B.m th& saae eolsj* .eliaag® and a 

toowj t0 ytllow etUej? solutlea aftey^ liydi*olysis. 

Cb) ygQg fgi'->l«'iiapMli^ltlil@.gQsilai^ and olyllithim# -

ppQpamtloiis starting with tri*l-naphthylelal©r©»ilaii® gav® 

7arl&M& results... tti© promdum mied m.f ©ssentially the 

saa© as tli-at omtli»d ia Ca) above. From Bom of tliese rmm 

only tl» eeyrespoadiRg Jllaaol urns isolated, Trtiile ia ot.b@ri 

fail?' yields (40^S&^) of %h9 @3£p#et«d product w®3?a iiolated. 
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la all of tht -slitj?® th® sllaaol was Isolated tJi« 

of £-tolyllitM.tt» w&i teetwi@a §C^ and 60^. It is to«-

liWii that %h@ organolitMiia rmg&m ms eommmd toy coupling 

witH til# misei &M. %kmt tlis starting elilor©-

silane was l^di'olyzed ijaeidtatal t© th# process at isolation. 

H@re again th& m® of leyltae as a S'&lrmt §m@ eolored ia-

purities that war# difficult to remove. 4 reaetion period of 

tlir©« dayg ia T3®IIE©M appeared t© to# tii« optiaal eonditioas, 

C«) Fmm t^t»X'>'mpMhflWmosll&m® and ji^felyllitliiua,-

Equimleat .qtvantitiss Qt trl-l-J»plitljyll>romosilan® and 

tcilyllithim raaet®d 1« only two houm ia refluxitig ©ttoer to 

gim a &0i yield ©f @xpe€t#d prod-aet. Again tl^ ermd® 

produet, atltiag ea. 100-lt§^, was difficult to furify Isf 

cryftalli»tioa aad this yield waa is©lst#d hf digestioa *ith 

small p@rti©as ©f ac@t©as, 

Cd) frea fri-l^MptithylailaaQ and ,j|,»fdlyllitMi». - • fri-

l-mpiitljylsil«# did aot reset witfe #a@ ©quimleiit of 

tolyllitfeiim mmtil th® aixttire ia Mnmm bad rtflnxed for 

six: days. After tM,s traataant tli# prodtiet was «ojitaainst«d 

witii colored iapuritiss. fii® digestiaa pr©etdwr« m§ m% 

©ffecti^® ia tMs ease pro'ba^ly d\i# to the @xtr@ffl® iasolti-

"bility of tri-l-mpMlsylsilsB© is aettoae. Oaly after a loag 

systems tie isryst&lli£atlo» proe«,diir® lisiag etl3^*l ae®tatei wat a 

IS^ yield of tri-l-aaplitiiyl-£-tolylsilaa© isolated froa the 
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oils sM low^aeltiag solMs. 

36. fi'i'>o*-tolyl*£*toroaopliQi3ylsllai3^. - Iquiiaolar quamtitles 

of ethtrtal solutions of 0.4BS -iiol© of ji-dlferomoteaazdJaa and 

H-bfttyllltMMi mmm alx#d at S® ia aocoid witb pufellshti 

directions (43), Th@ solutloa was stli*!'#!! at that 

until Color test II Mmm B®gatlv@, a period of two liotirs, 

tfmn 30.0 g. <0.©f sole) of t^i-o-tolylolilorogllaB® was added, 

to ttm stirred solution. After tb® mixtnm im& mtl'm&A for 

eigto.tt®a honmt Color Tmt I wat jasgatiirs. fbe iaorganic 

falts wer© ©liaimted in tli© usuml mai®#r toy oxtrsotiom aM 

tilt solireut wat rtmoTisd imm tito orgamio l&y@r to ototaia m 

oil. A^tt«pts to orystallig® this oil fro® the eo*oa orgauiis 

mlvmnts wore unsmeetisfttl.. 

All, of %h® orgaait itaterial was eoatoiuM and distilled 

at 1.0 w. fh% fraotiott ^oiliiig at gli-SiO®, after digtstion 

with BO al... of .petrol®«a ether ih, p. ^ 90-110®)» gaf® li.S g. 

of wMto solid a@lttag at ltg-l*?8®. Afttr two roorystalliza-

tioas' froa the Ba» sol'a'ent, tli#re wai O'btaiaed 9,3 g, 

of white solid aeltiag at li§-li?®. 

Anal. Oaled. for Gg^ig^lrSis Br, 17.41 Si, 6.13. Fotmas 

Br, 16.3, M.Bi Si, 6.B4, 6.SO. 

37. FRÎ ^l-impfat L̂̂ -ja-BROIAOPHEIIYLSLLAIIE CAttoapted.).«» AM 

soltttioa of ^-broaopHsiayllithitta wm aM® m d®-

serilioci in the prsTious i-eotioa froa, im g. (0.6§ mol®) of • 
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j^-dit>poaofe0i»#ii# and mn •©qiiiaolar quantiti' of 

fo tti@ stlrrsd solution was atd«d. M g. (0.0?7 a©l«} ©f tri-

l«mplitti^l©tilor.®sllaue aad after this Mixture had refluxed 

for fift@e» hours, Color Test I (#4) was positif®. fli# sol-

irent was %hm mpl&md with drj l?@aE«B# mi after mfluxlmg 

for four hottrs Color f®st I wi TOgatiir®. TMs ram was worked 

up as daserits#!! 'in tim pmfimM s-«otioa imiA th® solTont wa» 

flnalli* mmm^ at 0.1 *. at 100®. After eoatsiderafel® 

aaaipulatioa of tli© red oil, there was ototaiBsd from ao@toat 

aa g. (S-^) of cruit tri-l-aaphthylsllaaol wlting' at £08-

g03®. 

38. fetra-^l-aaohth^lailaae (Atteapted) 

(a) From l-Iaohthyllithiam aM Sillooa fetrachlorMe. or 

Sth^l Silieate.- to m ethereal soltitioa of IS.^i g. (0.09 

aol#) of .sllJlcoB tetraehlorli© ms aAdM 0.4i aol« of 1-

naphthyllithluji (aai# from, 6? g. CO.f mol®) of l-hro«o-

mphttel@ra© aM B g. Cl.l g. at<M> of llthima) im 400^ al. of 

other. Color fast I ms iia«sti¥o uatil S.l efmiTalents of tht 

orgaaolithima reafeat wme a4dt€ and positive after r«-

flwxing for thre# dajs aftor four efalvalaati hM h®#ii ad^ed. 

The pmrple • aixtmr# was in the ttsual laaiiBer to jrleM 

a fellow organic laytr. fht .iolveat was mmmi- aM after 

(§4) 1. Gilaaa and P. Sotmlge. J. Ste* §2£*» 
gooB iimm* 
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mmMBmliM mmipuX&tim ©f tto Maek tar, 1,$ g. ©f c-pwd# 

parjlett® aeltimg at 262-164® imi •«i'|'stalli2td tr-m ^iii©a©. 

Pmetic%llj all of tb© eo*oa ©rgaal© solv@iits war® in 

varices eomli,iaatlo»s aai sea® of •tbe yellow solids mm Ais-

tillai at iO mlmom Imt m sharp-Mlting products eomM to® 

isolated. A few mg, ©f a white mUA a@ltiag at 3a6-340° were 

obtained l»t tMs higtoi asltiag mterial -esiuM not h® isolAt@d 

from tw© otlaer r«as *€« imter siailar eoMitioas.. 

llitii m exmas &t 1-saplit^llitiiitta was to dtla^fl 

silicate, only tracts of p@rylea« w®r© isolated fr« tli® 

Maek tart. 

FrQg 5'ri»l-.a&pMkirlelil&g#ailje,ae l^laolitiaf 1-
« 

litMiM." fen graffis (0.02B m©l®) ©f 

silaa® was aW®t to tli© sviipeasieii, resmltiag fro* 

O.l sole of l-teoaoaaplitlmleiie to 0.1 aole of s^tetyllitiaitai^ 

in ©tlier -aad reflwxsd for tlir##'tays. Color t®st I was thea 

jEi#gstif®. Followijig Hyfirolysis m€ reao^-al of tlie iaorganie 

salts, t^ orgmlQ' layer m$ st@M-aiitlllea and tim residm# 

mm #xtraet@4 witli #tii®r. After r«B0wl of tli® folv«t froa 

tii8 etlitr «xtraet crystallizatioii froa petroletts ethBS' 

ih, p, 90-ll§®), T.S g, (7m) ot erttAt tri-l-mpM^iyleHloro-

silaa® iieltiiii, at g01»g05® was r«eoir®re<i ia tlir®® or ©pi. 

fMs aitarial thowtd m of aslting point wliea Bix*3d 

witla syn autJ^emtie sp©€i»@Ji. 
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l-^«Bmtf3Liia.phtiml9iae was isolatt^ trm 

Apparent!!' tii@ failiirt of tbis experiadnt ms du© to ti» 

faster mt# of th# eoupliag t®a«tl90. of l-aaphtliyllltMm 

with g-lmti-l WmlM m %& tJi#- MsimA reaction of 

with tri-l-jaaphthylehlcsposllaa®. 

Wham l-ttaphthyllithlm 'toy tl» iirett was 

aixee with t-rl-l-naphtl^lehl^a^osiXaat lii 'X^lea# aad, tek@d at 

fo? thr#® MfBp m IsQlahl# p^Qfimets muM b@ oh-

talari fi*0ii th@ hlat^ tar$. 

Im m attG'npt t© e2.jtelmt« th# hi.ghli' eelerei hf-

prod«ct«, solid l-mphtJ^llithittia <6^) ms pmp&md. hy 

halegen-Mtsl imter&ammBgoMi iiisolved la beM©nt, m ex-

ctss ms aiiid t® a h^ase^m ialmtioa ©f ti»i-l«iiaplithylehl©r@-

silan®, as# th® mixtum w&s r#flm»t tm twmty hemrs, Aitm 

this tr^atamt Colo.r f®st I ms p^sitim th® aliEtOT# im4 

tuFmd Amnk hrowR la c^l^r. iyirelysls in th® iismal «aim#3r 

and remoml of th# Inorganic salts- hy tsctyactioa g&m a yellow 

organic lay©i*. Attmpt&d eryitallii-atl©.as fmm a mmher of 

e^mmm mgmiG so-l¥«ats gaf© a- 10^ mmmff 0t tri-l-saphthyl-

chloroiilaa® (aixei m»'p.) aaH a, asahej? of wai4@atifi«4 foli4 

aiixtui»s ika4 .tan. 

(6S) fhis fh«sis. 



www.manaraa.com

- iX -

W 

Q,*rm I iolatioa ©f l-mp^tiii'llitMuffl was sad« hj 

toUming th# ilre^tioai pTmimmlj ©mtliaed C6S). FIt® al. 

(7.T5 g., G.OB? ,a©lt.) ©f b.®3£atM.0j?oilsilc>x&ii0 ms added to 

afeottt 100 al. &f dry tetazau® ia, tJi@ uinal mppamtm, 190 al,. 

(0.116 a©l#t EM/slllcom coap®«»a = tii© ©FgaaolitMm 

reagent-was added, aad. tli@ Mxtts.3r@ wa$ i*#£Mx®d.-WBtil Color 

Test I tseeaffi# aegatl^® (tliirtj»sli: heiiw). A feeimen® selm-

tisa ©f 0.05 aolt the l-»plitl^llithi«a -soluti©!! t&at was 

ma und» the, saa® e©nditi#«,« mmm. a stroi^ posltiir© Colo? 

Test I aft®:r rsfluxiag da|rs.. km mmBS of 0.06 aol® 

©f tti® ©rganelltliliw ?®ag#a,t wm tii#a add«i^ and tim 

ms ,refto«a. m. additlQiial two dayi. Althemgh Color Test I 

wm still positiT®, %tm aixtu,r« was. Jaydre-lf^sfl aad tli® im-

,orgaale sslti renOTsd fey mtm&tiou ia thm mstial *na«3?. A 

tan s©lid, smspeijded ^«tw@«a t!i® mthm aad agu#oii« lay#r!S» 

was filt®»d trm ti» s.«lsiti». this mttrial weighed 15.i 

i., a@lt«d at $00-400®, .left a whit© ash mt alkaline- t© 

litmi wtmn i.giiit@d, contaiHS-a a© imlo&m. » litMiia, and 

was vary issslmto.!#- ia all ttm e^aaea ©rgaiiie iolvents. A 

glmrp-i«ltittg pr0tttct emiM sut 1)© ©fetaiBQd ^ crystalllM-

tion, digestida, -qt . mtrmtim, this arterial aay hm thm 

emad© &®Jca-l-mplitl^ldi.silQxa3ae or possifely a naplttteylpelyail-

©xaa®. 



www.manaraa.com

m -

(fe) frt*l-iiaptitliyliilanol aa4 Ferale 4eM C60).» tea 

grsaa CO.O'g^'aoXe) ©f tj^l-l-naphtlssasllaao'l aad 100 al. ot 

W-lQOi fo»i€ sfid mm ai»t aM rtfliaed' for 

kours. th% solution ms diluttA with. Wktm, aeatrallzed 

wltii sodlua esr^ouat#, a»d extmettd with beii«#ii®. fht bsa-

aene layer was eaiic@iit».t@d, aad all^md to stand. Mter two 

days,^ S.5 g. (80^) of tri-l-aaplitteyl.iilaael <i#t@miaei by a 

mixed' maltiag point) was y@co^©i»®a in two erops. 

40* Hem^^l^imBMkirMisilaae (Attemptet) 

<a.) from ygi--l»mr)hthyliiM,grQ3i.laii® aM Sedima,* ftiis 

pjpGmmT& was patt©ri5#a afte3? a potellslisM astJiei, C15) foj* 

mafeiag h@»pb®nyMlsll@a« itm ti*lptonyl.ciil©r0silaa« and 

sodiua. • fm &mm8 (0.0S£5 ©f trl*l-iia^hthyleM,©^ofillsii® 

was dis.solfei 1B SO© al. &£ hQt toy ^-xylent, It,5 g. (Q,m g. 

atoa) of teight eltan i©di«» isetal wm aAifd in saall slie««, 

aa-El the result lag mixtum was refl^ixtci witli rig^mm stirriag 

fer hmrs, TM 0Mcms, 3Qdxvm ms mmmed. hj hot filti»-

tioa aad the- liglit yellow filtyat# ms-'s©t asid® t© crystal-

lli@. 4fter oa® wsak: 0.4 g. C4^) of iiapirt tri-l-aaplitliyl-

elalorosllan® asltiag at -ItS^gCJO® »s mmma from tli@ solution, 

fli® iolTsnt ms r@MOwi froa the aother- liquor to yle.ld a 

yellow fiSGoms oil. 4ft©r <30flsid.@ralj.l® wtaijmlatioa froa 

<66) !lapi^liali«i studies hy 1. W. j|@lTis. 
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seir@ml Aittemnt aol¥@ftts, l.a g. (11^) ©r imi»r® tri*!-

saptitbyifiiljO»iilara© (aixed a. p.) wss s®parat©d. So ©tMf 

prodtaets mm isslattt imm tli@ yeHew oils. 

fMs mpmiment ms 3?@p@at«d us^iMg tli© sam qiiantlti^s 

of stai'tiag aaterlals Imt t3» aixtiar# mu foj* thlrty-

st3c hmiri, 4 r@©o¥«,3^ ©f ©f ttie tpi-l-iaaplitibylehlor®-

silau# was tli® ojsly preset that ma isolated. 

C^) gr-oa le:melilo.rMigilaM 'and l^'Maphtterlllthim. * f<1-

a solmtlcsE ©f 10 g. CO.est a©!©) of lismettorcidlsilaa# in 

«thdr was adStd dpopwls® with stiwing 0.3 mol® ot 1-

aaphthyllithltia' (*4® by the dlreet pro-cedur®) (BLi/sllicsoii 

coapeottA = S) la SOQ' ml, of mttmr, iTea mttm fefluxiag the 

mlxtii?# for thp©# Mf$i Colm fmt t was pesltl^e. the alx-

tiim was hycii*oly2#i sisi the iaefgajaie salts'w«a :ra»©¥0i la 

the usual mmmet and th® orgaaie layer m$ stesia^distilled.. 

A nottsiaemhl® qe&atity of a&phthalea® m$ eolleeted trom tha 

dlstillat® aat the omsgt ws «traet«d with ethei^. 

4ftei» mpjA&lmg ths.tthajp with hmzme aud cooling, 1.1 g. of 

a yellow solid atltlag at igO-ggS*^ m# eelleettd. fhls 

fflateplal aftei» two ri^tystftlllmtlons »@lt@t at B61-Si'?® aat, 

•ms shown to h® p^jpylen# %• a alx@4 atltljig point. fh@ fll* 

ti-at#® were eomhlttfi aM hy tjigliig p«ti*0la.« eth®r (h. p. 60» 

iO®) as s dllmmt aut •€oll®etiag setspal solldi B.£tm sl@w 

empcratioB ©f th© soli-tioas,- 1,6 g. c»f a yellow s<slid atltlag 
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at ms ©Ijtaiiidt. By -tmrnting, tfeis m-at^ri-al with a 

few ml. ©f coM eeaei. sulfuric aeia, Q.3 g. of a wMta 

selii asltiag at B30-g31 ms obtalu##. aft®^ msMag tli© 

rssitu# with fthaa©!. 

This ®xf«Tia®at ms »peat@a ia m mfMwt to ototsia mo^e 

of the la«t .s«tioiied solifi tet aoae eeuM to© fomnfi. Ptpyleiie 

aM aaphthaltse wm% th@ ©aly pyoiticti Iselat®!!. 

In. m attMpt- t© ©llffiinate th® e©l0P®i hf-pr&dmts t th# 

l-isa^htls|'llithi\ia was m§M 'hj hal©g®iEi-aetal intereoHversi©© 

and r®aet@4 with th@ silieoa ftcapornhd. IqitiTslwt aji«mats 

CO.as »©1#) 9i l-te©ji®iptphtljsl®» and ^-tetyllithitiffl w®¥«. 

ai3t@d m ufml at -S®, tm tweaty aiatttdSg anA .11.9 

g. (0.041 aol#) Qi h«xathl©r0iisilaii® in SO al. of ethmr m$ 

aMsd with Tigufotai stinging. 'Color fest 1 ma aot, aei&tiT®' 

mtil'th^' aixtuTO tei ttftexsA tor two days, fullowiag th® 

mswl t^di^lysii mM ©xtm«.ti©ii, the ©rgaai'C was dpi«d 

ami th® solfeat was y@plae@d with petrolmm ®th®r (to. p* fo

il©®). Ahmt O.g g. 0f white solia aeltiag at I?i-'1S0'^ ms 

eoll#et#d'aft#!" th® solatiQii l»a stooA at 0^ for tw@ tsys# 

Attempted pttrificatioa hf reerjstallicatiea fro» ©thaaolt 

2«a©, 0? |>ttrol«ttS, ®th®r Ch. p. i«3-llQ^) pfeV® oaly stielqr 

solits amd oils, 'fha mia filtrat© saw ©mly ©las sad oils 

whaw ©rfstslll«ti©a was trm. th# mmm ©rgani# 

S0lT®Bti. 
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41. f t l i y l p t t # s ^ l g l l & n « , .  C i ^ t t e i s | ? t g 4 ) . -

ftm pi»©€@imr# t^v tripti®afl-£*1sy©ao»®tl^l|>toii|'l-

silaa# imm tPipJMBi'l-i^toli'lsilaae aM l-te©«©s\ie«?iaJlmMe 

was tts®d is this pr6pamtjl©a.. fl£tmm grmm CO.03 a@l®) i>f 

tri-l^i»phtl^l-^-t©l|*lsiisa@ mm MmoXw&d in 600 «1, of 

^ai*l3®a tstrm«iili»Fl4@# S.Si g. (Q.GB a©l#) ©f fiaely f©wd«r«t 

lis was an,4 tfy§ mix^m ms with 

fop tM^tj mimtm while ii^pailstljig ttm mmtlm tl&sk with 

& lamp. SIS UbM &is&ppmmd trm its plae© 

&M ttm hottm of tli® flask mM a t#at.fo;r mtim hr&mim m$ 

negative. After e^olimg aafl filteriEg off ttm 

%im solv«t was Mneved trm th# flltmt# t© glvt & ytll®w 

oil. Blgestloa of tHs oil witto aBmit 200 al. of f@troltu» 

(h, p,. tO-llQ®),. followed ly flltmtioa, gair@ 14.0 g. 

of ytll©w solit a®ltJ,ag mmr tilt paag# 110-15®^. Ewa after 

sefeml i*eej»ystalllEstl#»s fwm #ttisii©l, etl^l a«®tat@, ana 

pstyQltOT ©tlisf C%. p. ©0*110®), t&s »lt,lag pQiat .paag® 

«9mM mt "bt imltsd afeoir® 160-16i®, 

fliis mpwpimmt was pspeat®a. twlee with essentially %im 

saa® aeg&tlir« results. 

4S.. fti-l^miiittelsilylleagQlg. ,atid. (Att.Qmpted). - S®¥©»1 

atteiipts wwm *i« to ©nidis#. tri-l-mpMfc^l-^-tslylsllaa® 

*ltli eteoalm tFi0:^ifte liy the sa* proetAar©' tiiat was ms«d t# 

ppspap© ^-trlpb®3^1»ilylfeeaioit aeit from t^ipli@ayl-j-
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tolylsilaa® (63). k tfplml ®xp©rla«at is a«seriteeQ. f« 

gmm (O.Oi m&lm) ©f tri-l-aapht.bi'l'-^-tolflsilaiis was stis-

p&nded iM 400 nl. ©f glacial aettlc aeli aat S.O g, (O.Of ml@) 

©f tteealaa ti-loxiit was aidti in siptll pertiCJiis to ttm 

itlp:p@a aixt re, After itirpiag for m. aMitlomi hmvt tli® 

$mm solBti©!! pemreti. onto «TOS1j#(1 ie« aad 

rrnultm. m mmmw of 

as mMmmA hy tM- mim4 mltiMg pQlat aethod. 

la a s.ijilla3? tht Mxtu?# was rtflmtd 

fift©®ii aiamtes aad a XM mem@ry ©f %M »ta3?%iag orgajae-

silieoa mmpmmiL wai oM&lwtt. .Bxtyaetlea, ®f %h@ ©rgaaie 

»at«?ial wlt& p©tai8itta aai amoaUja i^dpoxid® toXlomA hf 

a««trsli2ati9ii ©f t!i® Isysf did net a»y aeid. 

(It mi @xp©et0i ttoat sea# benzol© ©r pistfeallii aeii aigkt to® 

f©•m@4 froa. .©xlistloii ©f Qlmmgm pyototf.) 

fte©@ mme wtre *d® ia whltfe 1,- '3., and 10 al,. of eoBcd. 

sulfuric aeld were a4d«fl %&• th.& mn-prntim alxtu»s wiii^eli 

ware &11 stlM©d at racw thromifcicnit th@ mmtion* 

fyi-'-l-aaiphtliyl-j|-t#J^lsilitn« mf m% Iselafced fsm 

mt%.mp%$ tel the resiiltiag ©lis ami tars resisted purifleatloa. 

flies# latter safes tan##® apps»ntly wtr@ mt aeldl.e. liseatlally 

tlie saa# mmtim mmlts mw^ eteta,la«d toy msiag s^ilfwie atid 

at §0® and ICXJ'®' me^pt tiat so» Qhutrlm mmrm^ at 100®. 

TMs.© moilfleatl«s ©f tesle protedrnt© miy hm® 1mm to® 

se¥®3?®. 
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B. iy-pro4uets Fo^riwd Curing tl® Pr#fai*atioii aad 

Us© ©f OfganoiitMij* I@ag®iits 

ffe© lif.<ir'0ea3?tooiif^ peiyiea©, was isol'^tei. fyoa 

smeml aixtures while .attempting to prapaye l-mphtbylsilieGa 

coapoi-iQis 'Itj til© reaetioa of l^naplithyllitliim with 'V^ajpio^s 

clilQ:ro- aad In @mvf eas® ptpylen® «s 

fcEiaft tfe©. l-mphtfei'llitMiai. tei totsa aa€« by t.li« aiieatt pro-

m^xim i'Tom l-teoaoaaphtlialm-® sua litMua iwtal* fliis Isytoo-

eaptooa *as als© foimi (§i) ia. 3^' .yi®M w&sa s prepai-mti^ii of 

l-aaplitl^lJLitJiitai was f©llowiiig sxperiaeats 

w@.r«. •tar.j?i#i out la ta attsjspt t© th& ii©el»»isa ©f 

tli@ tojtmtim. 0f perylea©. 

Mtheatie sf«cim@Bs- of ptrjlene wea?# mM W tli® ttee# 

ii©thto€s .giwa 'ib@l0w. 

aM Aliiaiimg ghlarid.®.-- fMa pj?®para» 

ties ms' »M@ in ©s-s^eatial af©©i»iai»B« with pmblisM. <iii»@#tiojis 

C6t). fhtsf mmUmm i»epoi»t«A a yiaM of IC^ of pr<idti.et aelt-

ing at gi4*iS5®. T&t Mat®3?i.i.l ia m.3^ ijmmtig&tiQu was ol>-

taiESi in only ^ yi«l.i Mltiag at g$8-tSi® Ce0i».)» 

M ggam i*&g£»Qi»pMMIe3aij sat AliaadjaicM GhlQPida.- fh® 

dire«t.ioiis of w«it$ejal>ock and i«$r <6S) were fallowed.. A 

CS7) R. S-$h©ll, e. S@er> aM H. Wtitzsaliock, Beg*.. 4.1* 
(1910), 
(68) H. lf®itg©ato©cl!:. and C. See?, li£.» .Jl.# 
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I'ieit of S.3 rsfoytsA ajsi th.% pye&iet a@lt#4 at E64-gi§®. 

k &% ^3ri@M ©f proimet meltlag at-gga-tif® (eo.^.) wag fmn^ 

la otty ln¥@stlgatioB. 

•C®) l^-6» ^/^"iia&iihth#!«* th$ /3-iiiimplittol ui«.a was 

mat la esstatiaX with patelislitt Aireetloas' (©9)* 

thm® Imwstlgators a?#p:0rt a yi#M of e.ret@ protoet a©lt-

im at Slg-gXi® wliil#_a yield ^f aeltlog at SlS-Sie® ma 

ototalnsA la- <«r stiiij». 

Peyyl®!!© ©f a. p. Cc©^.) was nato in iS^ yl®M 

Ijy treating /?-din~.plitliol with phospteais ptrntseb-lorlAt asi 

phmphSTm& a©ii fejr f©llowiiig th® :dli»©etloa» of Mmm and 

fengler <70). files# woi?k«w i»@p©,3ftei a, yl®M of pi'^iduet 

melting at 8S.4-gi.i®. Th# pfctespfe^paf melH that was tiitd ia, 

ottr investigatloii. ms aai« -fef as tst&MlsJiei pi^ottdtn'e C?l) 

trm phmpti&ms trietolo.rii# m<Sk ^dr-0cWl©i»l@ acii. 

In aMltloa t© tli® »«laaisas pepertit iM}, perylBm 

mf during tk® pmp&mtlrn of l»mfhtt^llltMt« W 

th® dlre^et a@tli«A ihm mtim ^of litlilw mtt&l ©a tto® later-

jiMiate. l,l»»¥lmflitto^l. mmj liair# ^©a sh^wa 

t0 aAfi alka^H m#tals iW} limt m& iastaaf®s eouM h% fmiad 

<69) H. B. aBi. 4. Ilseti®, SSS.** 
Bim <i9ge)., • • • • • ' • 

<tO) K. B^aiS anft 1. fenglei', B»r.. 64B, Ii4S (IfSI). 
<71) B. 1. lest ». Eiisstlli "Systwatlt Imorgaaif 

Gliemistry®, Premtiee-lall, M&w Tori:,. 1944, p. 198. 
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aM. iycllgatioa w®r© effected %f this 

trsataent. fh% tollmlm mpmtmmts witli l,l*feiaapfetl:^l, 

g,g*-liimpMhyl, ast. 9,9*-Mpfe«Maattoyl were eaprlad mt t© 

ieteriiiae tlie mt&mt of tMf eyellzatlom. 

1 »!•* "BiiLa.Dlitfafl 

Ca) fgem B^Qaiig .aM. €,tooaie 

41tli«gli tliis- prepayatloii mm mt la ^.triet mccordaac® 

with a pitolisfett progfidtir# <?&), %h»m ms olJtaia©€ a emmm 

fl&M Qt oaly 40^ at iroapaw'd t© tli«' rep#pt®€ praetieally 

<|uMititatiw aai, fmmT t® m% mpm% a par® 

yi®M, tot when tlie ,ii»terial oMalnti la the pr#s®»t 

ia^@itigatl©a was i»ee2»ystslli2t,d fr©a «tliaa©i, tMy« pesmltM 

a tC^ reeoveyy of |mre *%@riall a M%. yJltM. 

FT'OM l»la^htte'laagEtQalisM lrgai4is aad •CmB3?ie CMoflAe«« 

Tli« timatm^st ©f pli@^lmaga@sim- teeaid® with mpri« 

QhXoM^ is ^©pex»t@t to $im m yield of «iipli«iiyl <73). 

8Qw©ir@j?, tbii »etli0d affoM^ omlf a '31^ ylaM #f pw« 1,1'-

^inaflitli^l in thi.® stmi^.- fb# earod# p^odmist, meltiag at 14i-

li3°, mi distolftd ia petrol©w @tli#^ i%, p» iO-110®) and 

thlf s©l«tltft ma a eolum ©f &luai». After 

til® selveiit. 'Was- jeao^ed fi»£>M the filtratt , tS^ @f tli© wti^t 

<7S) i, M. B«im©tt and i. E. £• dioa. Bm,» lOi^ 
lost (1914), • •• • 

(73) J, Xlrlsawily aM !• B. furner, J. SMl* 1M» 
550 (1919)• 
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of er\idL« was r©eo¥©?e«l &s pmrt X.»l»-l(iaaplitl3Qrl 

mlttm at 

.l>l'-SinaiBfettel. Umxrn 

'C^) gQliQ'igea Brtgolysig.* ttm laimphtl^l ms®<i ia 

this «peyiaaat was imrll'i®# trsat^nt with aluajHa m d®-

sei-lfeta im Bm%im W of tim pmpiamtlm of-

fo a sdXmtiQa ©f O.iO g. <0.0®mi sol#) sf l,l«-l)iJ»^ht.fe3rl in 

15C3 al. Qf $3ef ettei* wag O.S g. (0.11 g. atom) ©f 

litMta wlp®. fbis atictmi?® was stii»F®d fo? twe lumrs at 

ro^csa ttiip@mttii»© (gS®) la a «itr©gea-at®©a|3li®p@. After Stir

ling foy fi¥e mUintsf tli®- •slxtm.re turoei ina^pl® la 

C0l03?. fli© llthima »@tol mu lielt 'teik wltli a plug of- glass 

wool sM tim llci'. Id ms pmired oat© ateoat 300 al,. of 

kft@r tls® iaoriaj3l,e salts mm mmomd hf extmction, th@ 

solireiit ©f tM «tli©rsal layer m& 3?©pla«-@d witli &hm% SO si, 

of la th^m erops O.BS g. ©f yallow solid aeltlug 

at g40-gi0^ «,« fllterea froa tl» soliitleji. a®erjs-tallisa-

tion trm h%mm& i* MB@d qh tb& telaaplatli^l) 

of p0rylm€ aeltlag at g-S4-gSS®. & ai^©i aaltiag polat with 

aji mtiitatie spe^immn Bb&w^A mo i&pmBSim, M& Qtb&X" .solids 

eouM he ©btaiaet froa the •©»»!« aafl j»@a oils o1&tala@d imm 

-tli« flltrst®®. 

fills expwimeiit was i»epeat©fi ani worlei up ^ cljy0jia.t@» 

fyapMe .siathads. Hi an attwpt to Isolate ©Ittop m. Mghti* 
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fi@M of perylmi ©r otlitr proitjetj that .oaf Mm b«-@a formed. 

tti« same qu&Btitlss of itartliig *t©ria.ls aad selirent. wey® 

um^ aai tlie Blxtiar# was refluMd wltli stiwrimg for t«a &©wrs 

ia a sitrcsgen at»©Bpli@?®. Tfe® wa« woifc-ed ttf as Ije-

for©, rtplaelag the @%hm with SOO al. ©f tri" On# 

IXt^r @f f®tr@l©aa Cte-. fO-llO^) i«.» tl» solm-

ti0» was poured tfarwigls i, 2 i teeh $O1«M &i almaint, 

th® pTOgr@s$ of tli® was foll©i»d with th# aii ©f 

aiti lEMf. 4ft®r with @the? ("b. p. 60-

ao®) hmmmiB, sm^ml teMt m th® eolm« te&t 

oils oaly w«r@ Isolated axtmsion, cmttlag, aM 

of th® &oa©t. 

followed to Carboimtioa. - & aixtmr® of 1.0 g. 

<O.O0i4 »@1®) of l,l*-feimplithyl (ptarifietf toy chroaatograpiif).» 

0.61 g. CO«'Ota g. stoft) of lltMiiii, md alJOtit 150 »!• of 

•dipy ©th©r was r@flu»t unll«i' the titaal aiilJs^d.iota# ooMltioss 

tm mXm hours. Aftm Btmimim th® solmtioa th3?ough a snail 

glass wool pl*ig to- i@pa»tt, th® mreaeted llthlma., the folw# 

was 15S «1. A 5 »1, ali^mot was tlt»t«d with staateM a«?M 

ant 3howtd. that th« solution was G.lSt I 4a (phenol-

phthslela laiisato-i?). thii Talus toiTtapoaAi to O.OOT »©1® 

of has©. If all of th© has® 'waf preiQKt ia a e&phon-llthiw. 

li^ag®, t.h4.i ijnli,tat«i that ahoot tmw equimlaats of lithium 

with oiB® tqul'S'aleat of hiaaphtl]^!. ftm ethm solmtioa 
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*s earteonatM hf penyiag eat© a s1u»f ©f #tli#y. 

By eonv^ntioEsl «t»etl0a pro:C»dtt.i'@s thtp® was o'btaiaed 

Q,m f. of as omm® solid atltiag at g50-gS6® wMeJi iJad a. 

a#utral mmtmlmt ©f Sif. fh® aaltiag poijit qouX& m% IJ# 

mla&A toj rstrystalllE-etloii fraa aafi ©tl^l ae#tate# 

By mtm&tim ©f tiiis SKitefial with Mathaaol ia a, Sexlilst 

appajpattts, a tr&p of 0,M g. @f sdliA Meltiag at 

auA Imiriag a amitml @q ivalisat of B®i ms eolleetei. It is 

tint tbis aeiii m&y lie S-faf^exj-l^l'-biimplitl^l (?4) 

Caelteular w«i,gbt I9S, a. p, M#). 

fMi was 3?®^®at®d tisiag 10.0© g. CG.0S4 .a©!®} 

0f l,l»-ljlaaflitl5^1 ai^ 1.4 g. -(.©.g f. atoa) @f litMtws ia 

yefliixing for tw© l®f©» eaj'lKiiiatioa. fli@- ©tlisreal 

layef sft#i» treatment •wttli Bi»y Ie« was t:straet€i six tiae». 

witli pOTtlajis ©f tilot® aeii, f©llow«t 

hj water, th®a with 1^^' |»©tas»ima •]^dr©3cii«. fh@ fea«it layer 

was tactraetai ija a ll^uid-littild mtm^t&w with tthtr fojp 

slxt®«a li©ii». fhis sttp was' do.a® ia an att@apt to tm% tlm 

l»iie iMfm ©f all ,&m:riiig this tr@at»at 

l.,5S f. of a y#ll:©w solid s®pa:mt#i whieh was insolmMt .is 

aeid, iad a©st @f ths mmm: o^gaaie sol¥d»ts. 

fh« %asi« l^er ms atidified t© gi^e, aft«r dryiag, 

<t4) J". i#ls@aheia®r and 0. l@issw©agei», Ber.. 6§. M (I9^g). 
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S.t g. as f©lid. fMs solid aelttd at atooat 

ISO' with eeasidambl© frothlag aM tl» aemtml ©quivalent 

ms Its.. 
til© nmtml, ather selmtltjii mm %h9 solvent 

was replae#i toy 50 al. ef ^nzen®,. aad allomu a,|?ystalllz@» 

Aft@? fcw© weeks g.S g. of telaek solii,. »• p. gS0-i5B®, 

filte:p@il fyoa tl^ »©lmtlo«. two s»ee?yfttllimtions froa bea-

2ea@, gavs G^Z g. of yeyyleae CsiMd a. p.)* aaltiag.mt 8SB-

064®. 

4. g.>i«"Biaaplitlgl. »• 4 43^-yleM ©f g.i'-blaaplit^l »eltl»g 

at lig-lSS® ms @"btaiii®S 0«iiaplitl^laagiae»itia 

sat emprie elilQrit® toy tii® siiiii pi'eeidsw givsa in settioa 

(to) of ttm of l,l'»blaaplitfeyl. 

g«8*"BiBi.BM.terl aiafl LitM%ia.-* 4, ai^ttii?# at O.i g. <0..0019 

»©1®) Qi B.S'-toiaaptoJbyl, l.i g. C0.£3 f. atoa) -of litMwa 

wir@, ani lg-§ ©f etiiep ms reflmx@4 wil^. stij?i»iitg ia % 

iiltr©g®a for tw@aty hoars. a« .ai^tmr© tmyned 

taA pi-rplfi. and ©f&ttte ia, &hmt two aiaat®s CoXm fest I 

las positif© i*sdiat@ly afte,r tM pmpXm $ol©,r app@ai»#4. 

After %hm selmtioii ms 'stpala«d tte©a#i cmm® glass ^wjol,.. 

alifuots titmt®ji with ©titadaM a.#i€ ia tim rnsml »ttiie3p 

as witM aa ai»yllitiitiia rtag^at CS7). TJte a©ra&llty ms O.OiS 

whlQh mrrmpm^s to. O.OQtS soles ©f alkmli. TMs l»di©at«»; 

that ferny ®itti¥al®ati of litMw 'h.»& • rea.«t®d witit ©b# @qui¥al®iit 
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©f MaapMtoyl <O,OO*rs/0.C<33.t = 4.1). After tlie »ixtur@ ms 

l̂ drolyzeA and tlm w®i»« »«pa»ted, th® s©lT©iit T»S 

mmmed, froa tb® orgenie layer ta jleM a rsll«>w solid wit-

lag from li©' t® Si©\ Bmeml msmtmstul stteapti wi*® 

ma® tQ pni-if^ this selid eyystsllizatltii trm etl^^l, 

beaztiie* sM 9%bm Ct>» p» 60'-8©®) !»% ©alf" s«all 

ammmti ©f soliis mm isolat#d, 

CJlir#J»t©gmplii© p«3?ifi;@ati©a ttsiag %hm eoatoinatioa ©f 

alwaim aai |»tr©3@m» ®tfe@r {%•. p. iO^SCJ®) iadicat®# tliat 

s©f®»l e#ffip©ii0iiti w®3?® pressat. kftw ®xt«(iiiig, <?uttiiig, 

aM altttimg tli®!-© 3?®ftilt@i 0,60 g. CIC^) @f g^E^-biaai^litlsyl 

Cat%ea a. p.) .aad a @f f®Xlm oilg. 

4aotli©i* mn ms aat« 'Uflug thB mmm fuaiitities of start-

iag material ia tM im@ .amadi". fMs aixtnr® was e&rT&omt#d 

ia am atteapt to ©stablif^ %hm loeatiaa ©f tM cayboa-litMwia 

liafcftg® tor ebsm^ttrigaticm of th® yisnlting aeid. Carlioim-

tioa m.s #ffe0t@d iii tl® msiaal mm&ew lif pmxiMg tfe® reaction 

aixtttr# oat® a Drf Ie@-©tli«r sliayiy. fJi® reiultiiig #t!i0y«&l 

solutlQH was- eaTOfally @xtmet«d witli 10^' pot-ftisim i^dr«iA@. 

fb© tefie Isy-ei*- aft®r aeiiifissatlo® gave 0.10 g. of a ytllew 

solid ffisltiag mmit the taage Ilf-^ISS^ witii gas evolmtic®. 

This aaltiag peiat rang© wm not elmnged fef mmmX retyrstal-

ligatims tmm 1»az@a©^p#tr0l@^ eth« i%» p. S0-1§®) mixtures. 

Aft©r th® ii0utral •©tter layer tei stoo4 fe-r s^fsml 'fiayi, tli©r@ 
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was rtaQV## 70 »g. of mltiag at 17?-

i. 9»§ * '^Blphea&m.'btegl. •> TMs prepiiratioa was in tiSfatial 

aeeoMane-e witii a p bXLsb@i,. pmm^m <ti) trm 9-plidmatlirjl-

•aapitslm te©iii€« aM sisfe|r€roiis t pri# ,#II1©P1<1#. 4 FIMLA 

Qt prMu§t mXtimg: at liS*l.a4® was, ©Maiaei whiXt 

mpQFtM an BM fi®M ef suiting at ISl-lSg®. 

t*Q'".Biplieiiaiitliryi.m& MtMxm,•» A ©f 0,10 g. 

(0.000B8 aolt) ©f f,t*-biph«»anthr3rl» l.©0 g. (0.14 g. atoa) 

©f lithitim, m& SO al. ©f^ try @tlj®r wa-s r®fl;::x@d with stir^ini 

la aa staosplitre of «iti*og«a tm tiwm tejs. fli© alactup® ms 

purple witlila tl»t® aiamtsi. ths mntmt§ ©f the flatk m&m. 

potim^ onto abcmt 400 al. 0f th® laytM mm S'®parat@d» 

sM th# ©tliewal laf#y <y@ll0W ia ws.ayi©t ©vernight 

wltli sodita s^alfat©. fli@ sol^eat ms pea©¥@d mmA %h% 

was dis&olftA tn 300 »1. ©f Arr petyiilsiaa etto©r <t». p, 90- . 

110®). fMi 8©lttti@a was tlii?wi^ 00 g* of almalaa la 

•a oa« iaeh eelmaa a®4 iettlopei witfe putmlMxm @tH®r (b. p, 

SO-aO®3, b«3as®a®, aM finally After tHe BQlmmt was 

i»®ao?©d froa i«a,g#B© »€ etiier ^luwts, thar© was ©btaiaed 

go ag. ef a solid iwltimg at aiS-Slf®, fMs material 

m&f 1m a dib®B»ptyrl@ii@. 

m) fh 1. Baeliaaaa, g. Ste- l2£'» Il» (1934). 
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fli# aliiaiaa ms e:xtra«tei wltli mmttmml and after rsiac-

Ing tl® folaae tlitrs a?esta.lted g® ag. of Isrowi solia nelting 

orm.ttm rmm li0-14g®. 

i. l-a^Btitylaaplithftlen#. * laeldeistal to th@ preparation of 

ioa# 0rgaa0»ilie«m <s©a|joii,Ms, this li^trocartoou ww isolated 

ia 40-S0^ ylelis «li#a l-aaflitkyllitMtt* wsi »ts W a- l»l0f«»-

aetal iiit9?$o»ir#rsioa. 4 mm®f of tli@^ lit@3?atii3?e (?®) r@-

¥@s1@6 cosiiismbl® 44i.cr#f®a$f ia r^gaM to the physital eon-

staats of the j|-tatjlnap^ttel@i»s. C^wqu^ntly, tii®,foll#w-

ing itmiies were eai*i?i«t m% to 4®tealB« tiie ®xteat df thii 

reaetloa. in ?#ga.ri to a pMpayati*?© asttiea f#r s^ttiesljeiag 

raftPdn©® speeiaess @f feyiw^ay^-oas • 

Sqi'lTaleat •qtmatiti©#... (0,4t »ol#) of l*toj»omoi»flitbalea« 

aM ,g-feutyllitMi3» w#r« alx«i sllewsd to ytflux g«tly» 

After tha txot^tMle reaetloa hat stifeiida^, tli« f©l«.ti@a was 

li@ate<i to maintain reflm c#a4itiaiis mtll Color Test I l>«-

mm® mg&tim (a p®ri@i ©f tMrty-si^ teirs). flie aixtur© 

was hydr©ly20<l, iaorganie salts w®p© mmQfM extra©tiQ», 

ant tk# orgaaie ws iistillei at 3.5 aa. thm fraetios 

%Qllin§ at 136-142® ms e6ll®et®di 78.0 g., l»sas5. 

Qareful fractlQBStioa of thit aateri&l tliroiig^ a 0#lm«. of 

iitsratiare is mfimmii fey A. S, Ballsy, §. B. 
Piekerlag, ama I. e. Smith, I, last. Petroietg, JS, 103 
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plat«i §&r& *71,0 g» a eolwldss 

oili fe. p. gS7«BSS® at t4i m., a|® l.§Slg, I)|| O.ttS. 

I!i©s@ p|]^s|.©a3. eoastanti &m i» goM agr«@®@nt with tJte pcib-

lished valmts <t6). 

ja-trial^twbeazant eoBpl« was prepared (TS) toy 

fflixii^ and feslBg wetghsa @qttl¥alsnt quaatlties of tha 

^m-pmmts:^ %&• ofetala a yellow s^lM wl%lag m% ?g-74®. A 

lalxed iwltl»g. p©iiit witfe a ref#r0ja't@ sp®©l.a@ji (??) »eltiiig, 

at smwm m d«pp#S'Si©a. A mizm aeltiag peiiit 'Wltli 

tlia e©iM»Bsp#ndliig eoBplex of g-g-tetylBapIitlasleii® im* p. 7@®) 

C??) shewed a larga depresiioa. 

fMs ©xp#rtffl@nt was r®p@at®fi i® esstntislly tlie s$,m 

mm@f> @x:e«pt' that ©xe#®#, "brosit® mt aii«4 to 

th9 refliixlag tola ties iaaediiitely aft@F tM ^•tatyHitMtui 

aaA l-to<im0mphtlal«i® mmm aixsd, la tM.s mm it was-

ii«e@fsai^- t© »flm3i %M ^®stti©a im «iily tw»aty-f©iir hours;, 

fetfor® Coler f«st I ms ii«$atl.f«. Mt«r the *t#ri&l hM 

•|»e#a fpaeti©»ted, as 8*?iC yield ©f pir® ppoiiaftt was ofetaias'd. 

la anottoiF JTOJI th® etter ws rtpla^td with h®as@ii® 

iifflae41at#l|' after aiximg th# starting sattrials. CoIqi* Test 

I ms ii«,gatiTe aftaa? reflmjd^MS the reaetii^ii f» fift@#a 

tet ttm ftmM of pm^e pj^etot ms ©aly 3^. 

(W) Kindly supplied %f-&. B, Bail«y, Thd Pyson jPerriJis 
liahoratoi^, Oxford Dhifertity. 
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^ * 3-ra-gf . -» Tbis exp@ri»snt was earfi«d mi% 

t# 'elittt til® sethoi ®at3.in«a la tim pmrlmxB seetism. Aa 

etfee.real teltttim, ©f 0..41 sole of ^-litxyllitlalua ms aad# ia 

tim usual aaaaay <4.g) M. yield aM ms sMtS to ma 

@fiil¥aleat a»0t»t ©f l-teos©aaphtl3aX©Ji®. A BC^ «xc«ss ©f 1-

ms ati«i mi. ̂ mmm tbis aia:tor©. fe&t 

milux%& for fi¥# toys aoler f€st I ma positi¥®. fls(# s©lu-

tiea ms feo»ci oat© a Dyy lee-stliejp &luTff sat tfe® scii was 

isolated iji t&® •eeaT@atiottal maniisr toy ©xtwtetiea. 4 4.^ 

yield of" l-aa^fcitMie aeii Caixti a. p.) mltlm at liS-15#'^ 

was is©latsa. 

fh® a®'iitjpal «thar seltitien wag weric®# %f twmtlQml 

•dl-stillatioaa, ia- eisentially tli® sai® *im#r ss tlaat i«seril»@a 

ia tls$"l-a-tetylmpiitiial®m« m^tim t© o^talB: s yieM. 

prmrneti l»S®§a, ©ll' Q,$m, fh&m pfey^ml toBstaati. 
©ft 

ar® in good agr©©B§at with tli# reported .valaesj Hg- 1.56Sa, 

O.tSS <?i). 

l^IapMlgllltfaim .aai l^m^l ehlo-gid#».> Equimleat aisomuts 

<1.0 sale) ©f l-fe»sttoi»plitli&l@tt® a-tetyllltM.m w#rt aiixed 

at stitpet fo^ thirty »iaut®s> ami aa mmss of IfO §• 

(!•.§ a®lds) of fr®fM.y distilled btagyl etilopiAt was slow,ly 

a4d«i t@ th® stir?@i aiactmy#. €©l@f fmt 1 was i»gi.tiv# 

iaaediately aft@r all ©f tim hmnfl elil«i»id« t»d b««a ad€©d. 

Attrnf p@u3?iiig iato m%m aM sepayatiag tli® layers, tlie di»ganic' 
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mterlal ms distlllet at pmBaum, f1a« frae-tlm 

hoUm at gS0-i70® at H.g was digast®.ci with 

«th@3? C^. p. 50-i#) ajid the tolntic® ms allow©! to erystal-

li2# taiiist«rh#a. kf%m two days M g. of whit® solid aelt-

iag at Sl-S'S® mf r©.fflof«4. B@ery-stallizatio» from ©thsaol 

missd th@ msltiug point to ag-SS®'. iftm #3cp®ote-d profimet, 

l-h®n23rlnafhtl»l@j»' (%),, atlti at iS®) 4 SQdlms. iu»tm tmt 

showed telogfn to he ahssnt, th® aiaterial m& iasoiuhl© im 

eoiio®Bt»t®t siilfurio aoii, %»i a plemtm oo^M not h« wat^. 

4a ultm*iriol«t ahaorption, fp©et» -m§ *ia on tha Gm@w 

PQeoptii&i: sji.ft3?Ofh0t«et®jp whieh showed mxim, a,t;g7S, gSS.S, 

376 m/̂  . 

OB th® tesis of this aatu &at that p@port«d hy ©the.jp 

iftTOstigators ooiio@imiiig a siailaj? Fes-ttioa Ct9), it is h©-

li#f®d that tMi' coap^mai it- i-aaphthrlfh#^lh#mylMttoaii«. 

fh© following «]speri»atf mm §a»i®t o»t M aa atteapt to 

syiithisig# tMi- hytrooaj^hoii:. 

^3.. Att®a&t.@a Miition of l-^IaBM-termthitAa,, to atiih@ae.« 

this froo.«4wj?e was pattem@€ sft®!- that of a#gleap sad eo-

worteps C®0) who- ohtsia©4 ^^.y^-diphgayl-g-hiptylie aeid 

{78) &» Sgloff, »*Physical Constants Of iydpocarhoaa^, 
Vol. 1?, l«inhold, New York, 1947, p. J^87. 

<7f) S. Wittig aad H. Witt, 'MM-* Ii» W4 <1941). 
(@©) K. Ziegler, F. CrBssmaaa, H. El@i»er, aai 0. 

Se^#r, ^ (1929). 
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mThonating ttm aJUtOT® y@smltiiig frm adiiag j-brntyllltfalma 

t-o stilte©a®. 

M 0theTml iolutloa of 5.0 g. CO.OgS a©!®) of stilbea# 

and O.OiS aels ©f l-aapMfeyllitlilm la 8i^ yieM fey tfa® 

direct was 3?®flmx@i f®!* sixte-ea tors. 

aad s@parati©s ©f tUe lay@3?s, ,tlj# aatspial 

mi distilled at S,0 w. fk® B40-S05®, a 

ftd #il, was digasttfl witli uhox t 4 al» of p®tj*©l@t»' ath®!' 

(h\ p.. •30»i0®) 'Mi eyelet. There was eMaiaM 8.3 g» ef 

stiltoea® (mixti p.) melting at llS-iaO®. Ml 0f th# fil

trates w#pa e©ai>ij|#4, Aissolvei ia p®trol®iiii @tli®i» ik, p, 

S0«i©®3 sai tlwoaatoi»pli«a ©a «lmim. Atomit &iM. iistiaet 

baais d#T«iopei ©a tto® eelwi iniieatisg ttet tlx© mixtui*® 

e©staia«d aa @:Et«isl¥# a»©taiit ©f iapwitiei. kt%9W «tp&di^ 

ami stpamtii^ tli« six baadg ©a the slaaij», tto® or,gaai« 

wt«i»ial was ©lftt@d with aetliaael. 411 frsetioas g&we oaly 

colored oilf. e©uM aot^ 1® eafystalliztd. 

12. l^-^molitliYlpheMrlltem.irlcai'biaol. * Stfe#real solutioas ©f 

0,13 a©le of teiigylmaga©sliia .cliloriie aad 15.0 g. (O.Oii 

aol©) Qt l-aap|itl3^1ptei^l Ic^toae mm mim^ ia t&t msu&l 

appamtms aafi ?©flimsd t&r thirty aiattt#!. 4ft03? 

with w&tm and separation ©f the layers, th® s^liraat was r«-

aov®d from the orgaaie layer ta «i¥e a y«llow solid. f*@ 

dlg®,sti«3as with 00 al.. pertioas of pitrelema ©tfe#? (to. p. 
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90-110®) .3?®aoT©d til# fallow ©@l©r t© l©av® a wliite s©li4. 

Cj?ystallisatioa imm ©tfaaaol gave 14 g. i$%) ©f white cry

stals a@ltiag at 148-14®^. fliis mm'pmin& is reported to melt 

at 150® <ai). 
1^« 1.g-'PishmT 1-1».Cl*iiapfctliirl)©tterlQn® {Att®apt.e4).- A xmm-

toer ©f smbstltiitti s.til1s@a#s hm feetii pr«pa2?#d (8S) by di«-

tilling ttm -eommpoMim earlsiB©! at »au<ie«l pressu^#' ia tfee 

preseae# of a trae® of sulfmyie aei4.. Bmym gyaas (O.OEl 

aole) of l-n&pWteylpli@iiylfe©3»yleai'liimol w®i?@ aistill#a at 0.1 

wi. afte? adiiag 3 tops ©f smlfapio acli to %h%. dyy s©li4. 

ft® fraetiOB feQiling^at S15-,gS0®, 6.0 g» ©fa y#lla* visecms 

oil, was e^alleettd ami 41ssctl'f#fi ia petjpsltw ©tte? i%, p. iO-

80°). Only ©lis w#r€ ©totaii»d tmm wm%ha,ml, ©ttmnol, 

petj»ol«iM »tli®,3f, mrimB is#aWiiati©a» of tfaet'® selvtati. 

Itteaptei J.eteci»tiQa,#f l-Wftphthylpli#igl'fe®BgyMa^Aiiicil 

W Cnm9f*$ let^a^.- fim Cuis.ef W) p©a«tioii ^oasista 

^sstatially ia tM foiimtioa af tim a®tl^l xsathat# cif tli® 

alfofeol fey 3P®a$tiaii of %lm •alteli a@tal -deyif-atife of tl» 

alcohol smeeesiiv®ly witli earlioa disulfid® a«d *tfiyl lodia#: 

m) I. mmmT.-Mmt,. gSit (ItOt). 
• (82) W. fadtos, '1. Fa»liat, and J. M. Eobsoa, £, Ch«m. 

boc.,, 439 
(83) i« aa altsraat© spellli^ tliat of tea 

is m»ei. 
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Dlstillatioa of til® m-tbyl xmthmt® resiilts in its teeaMom 

to aetliyl sQ^captma, tartees, ozysulfli®, ami ttie 4®iW'd»t®a 

alcohol; 

Altho«gii this peactioa was esrrieci mt in essmtiml 

msordmm witli tli« prom^nm ontlised ^ ilexautlsr mnd 

mimk (84) f©y tis« with a similar carMaol, a 9^ retowry 

of ter startiag eartolaol was isolatM. 

ainm it was tesliewi tbat tij© sodiiia salt of tljs earMaol 

ms aet fomeA initially ia thm thj?«@ st®ip reaction, %h® 

litijiwa salt m$ aad# W ad#iJ»g m e^tiivalsat aaoimt of 

MtyllitMma to to al^oiiol. fhB reportsd pr©e«€mr® 

was tli@s follow®a 1»it aa S4^: i»#©o¥©ry of tte' @arb.inol wa« 

isolst@4. 

15. l-»i?MtelDlte.grll^Qiayl»etfayl .cmoriciQ (Att«^Dte4).- fMs 

pfepamtioa wai att@apt«d in orAsr to obtaia l-jfmpMijylplieuyl-

b@iii5ylaetl^.l elilorid® for giitoseqm«at retoetion to %h& 

carteoa %y tli« us# of lithim &hmimm -^arit®, fw© g,»ffls. 

.S1-O0-SC% 
RSlg-CH esi« 

lefi CH-©HgR» 
or 

COS 
+ 4-

CI%01 

<S4). 1. 1. Al®»ii4#r aad A. .Mudrak, J. SS£«» IS» 
laio mm). 
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CO.OOS aolf) of l-»pMl^lpti@iiyllJeiiEyleartoi»&l was mfluxed 

la- wltli § f. C©.04i aolt) -of tMo^l -chlepld# (fr^-gh^ly-

distilled fr-« %tiliioli»®) for two hows. Ihe soltsat s»€ 

@3£uess tM-ei^l ehlorli® w«^t yea-ewd hf Mstillatiom at r©-

dmc«d to $im a yellow otl. this mterial fsmM mt 

be eri^stallizeA fjpoia ttMr Cb. p. 6©-80®)» ©thaaol,,. 

&T fe©a2®a«. 
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4, Goapaiads 

Syiitiia.i®s of tli@ l^mphthflBilleom mmprnmrn in this 

lav@stigatioia llluatTat# tli© vala® of tli© halogeja-astal 

i3at®reow@i*8io» atttiai for prepafing ojpgaaelitMw reageats. 

Th@ tts@ l-aaplitliyllltiilwa maie l>y th@ 41r©ct ppoeadnre 

liit3P©4iae#s colored impmpitl^s (SS) wfctietoi ai-® «tr®i«ly 

difficult t© ellalnst# tmm tiie flaal ppodiiat. 'ih#m the 

Grgaaolittiliaa jp@ag@st «« asdt hal0i@»-»etia mtereoii-

mmlQUt a wMt© predttet ms eatily ol>tai»«cl. lowever, this 

method eaa ast "fe® ms«i *lita an •e3ct#a€®i reaetioa period 

•t#iap#i'&ter@8 ar« fiiii ii 4ta® t© tti» 

two i»®aetants of the liit@feow@wi0» ceupllfig wifcli #aefe 

©tiier fath®!* than with tlia d#sir«€ ©'OBpeuBi. i^aetluas 

%m diseu:S8#A a@i?® #oapl@t@lf i» S«etioa 1.-

Slaat?® there m# a© ©hfiouf wasoB tor helisflag that 

tetw-B-mphthflfilaii# w€»M met 1# foratd a» easily as 

tetmphe^lsllaafj th@ eoapowaA m# iyath@sli@i t© 

€0»p-'i3?t it# physical fyop«rtl®s with otter tttmai-ylsilaaes, 

f®t»*g-iiaphthylsiMii© (47) «as aad© easily from sllieoa 

hali<i«s aM g-asphthyllithl«w ^t th©- tjri-g-aaphthylsilyl 

d©]Pi¥atl¥e8 #©iild sot h@ Isolated. It ii 'beli^Tea that th# 
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0hl@f iiffieulty tmm ms the a^sQiie© of aa 

tQT d#-t©raining tlie &mmat of g^mplitljyllitliim. SegatiT® 

iffsult# w®!*® •©fetainsi whm %im- orgsuolitliiwja reagent m9 

p3?©paF®a hf eitli©!'- th© Aireet prettAir® » toy ^lialog«a-H®tal 

iat€t eonwfi i©^,. 

Whm 8-ttai)&%l^llithitia is aat® 'toy tto® f@««F 

th® peaetiea aiixt.--ii«@ i« lii#ily eolored. ffais mlor is p»bably 

itt# to. ttie aiAitioa &i Ximium a©-tal to tlie iat#i»iiaipy 

aaphtJiyl. fMs iiit#»@41a.tt las II«#M isolatst twm yeactioas 

msiag g*ijapMl^llitM.iM *4® ly th® iat@fgoBir@3?sioa p'roe^dnF® 

•• ia yisMs as high m mM. it is liksly tiiat a 

aacmat is  wh#a th® t i3p#et pro^sAtiri i  i s  ®«pl#y®d. g,E»-

liaapMt^l tes %««» -sfeewis %& aii foay egtiifa.l@ats of litMm 

wbi'Sli m l^toolysis ylel'ii femr eqmi^aleats <xt alkali. fli« 

acid, titey of mgm&litbium pmpamtimg thm, wmxlO. 

Bhow a liighap yielA of g-aapMIiyllitfeima ttaaa is aetmally 

pmm&t, km&thm t©Mplimtiag tmtm »ay the tarimMt 

aaomt ot Maaplitl^l f©p»Q tuiriag tb® i^aetioa .tue t© slight 

mriatioas ia tei^eratur#, rat© of afiiitioa, state of iivision 

of tM a@tal, '©tc. 

fh® only satisfantery aetti.©fi fm A@temiaiag the ©xteut 

of !ml0g@a«a,0tal iattreoufsi'slqb is toy ea]pMmtlug aliq^et# 

at tiMS iiit@.j?Tal8- aui isolatiag tli® reiiiltiag aeid. S©t@i»1 

• tmtma pmsmt he?©! appw^iabi# aaowits @f 
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watea? mb^ fe® ppeseat im tm» tli® mTh&mtlm mmtim mf 

mt %e qaantitatiw, ani som matftrlal fe® lost Mill® Iso

lating th® atli., 

fh& wofle reported ia the ©,xp#ria#ntal Bmtim tm 

sfiitfe@si2iag ilpbei^Ml»j-t©lyl«llas# shows ttet tia« orgaao-

litMta reageat aiist aia«i ©xtrsnelr slewly to f^plaet 

oulf two «slil£>jpia@ atOBS la tllieea titmehlorld®. 

sijae-a til® reaction sf aeat ^-oi^iaiioMtMiaa • re.ag#at®- witli silicon 

tet»eM.orid® is viftjp&ui, t&# ameBoat'of o^rgaaelitMrna 

3»st b© atd©fi. la ©rier to pmrmt mom »mfestitmti@ii 

tlmii is d®sir«i,. It -tfm yield ©f th® orgaa^litMia' €«p,©tt»i 

mrtes app3?#eiat>ly m&w a e#afapativ@ly sh®rt p^rlM ®f tia@, 

i.®,, ttet pwiod 4i2?iai i&itli it ii aMti %o %i» silie®a 

lialii©, thea tMe aaoaat ©f ©rgascjiitMm m^gmt agaim hm* 

eoa@s merely an appyoxima,ti®tt. 

Aa ias|)«eti©a of tli#^ Sttmi't aei#! tri~l»iiaplitl:^l-

phesflsilant imditat®s th t sterie may »»«#,. re-

stpicted TOtstiea, asA hence, 1» this, eas#, tli# «ist«tte@ of 

st®i»©®i8Qm@?s. If % »©i$l ©f tMs d«p©i2EA fee seized 'toy %h» 

piitnyl g3?^ips, it leeoaaa ap-parent tliat t!ie ^ight* and l#ft-

liando4 "profsllops^ wtiieli &m. fom©d ar® not sup®Fifflp©safel@ 

ani, if tMi@ two f©i*s. attually exist, B^m «iiaati#»©ypMe. 

Eliding ttm ph®'nyl gr© p. pointing a©i«ni«ri, tte tWmm naplitl^l 

greups ®an to# plae®d in tto«# otber positionss CI) all thr@@ 



www.manaraa.com

11*? 

b^aa-sutostituents p©i«ttag domi <S) om® wp# two aowni and 

(3) tw© upt en# mm* fiisoMtieallj, thm» fow sdts ©f 

©matl^^aopplis ot eight diasttipeels^aei's art posiibl©- low-

©Ter, so* ®f tliese ^eafignition® may bt ia tbat 

til© relatlpasMff ot tti# aoi^e Mglilj strais@<l posltioni 

wottW 'fee mmsaimlf higli ia eoaparis^a to tii® l©ss-strained 

ai»i»ang«aeiit0. fli® taer^ toawlsp., 1.©. sterl© Mndrsae®, my 

tie so saall b©tii®«ii soa® ©f tlies® conflgamtloas ttet tli© 

more Mglilj stmlaed Isoaers woiiM be noji-existent, 

Tb® possibility ®f tMs typ« ot ism^rlm ia sucli sub

stances as tripb®»ylmetliyl aad its loiaa wm pointed mt 

p®e®atly •(8§) aM s©a#iihat l&tt^' ©fidaaee <iS) wm su1aitt@d 

t© siabitaiitlat® this p3?sdl©tioa. fh&sm pressat 

spsetrsl stmti«s m&.mrnl&g th# ci^stal Tiolst ion, tris-jg-

diffistliylaiiiii#pMe«ylmetl^l eai^bosiua i©a, 

(ii) G. I. i«iris-saa 1. Cal^ia, Chem. Rtv.. 'gTS'(lf3f). 
• (S$) G. Ivla.gel, and B. Lipkia, £. Ghea. 

(CH3)g: N(CH3)g 

N(CH3)2 

SOS,, M* <lt4i) 
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aad lattrpret tii® data ai iaaieating the mlBtmm of two 

isomers. TMs phmmmm is ref©rr®<t to as ttm "wtmiaill" 

or «pr0p$ll©r« tfpm 0t isoaerisa. fiiasa iiiv@®tigat©rs refer 

to a torn *4* la lialeh tlie phai^l attielei mm all twisted 

abomt the central eartooa &%m in the saat €lr©cti©ii, teraed 

helical sjwetry. Isoaer "B", ssymttric tolieal syametri', 

has ©n® of th@ mel®i twiftei, to tti« ®pp®«it« <llr«etioii fro®, 

tht other two. groups. 

fh@ forces which' hold th® groups ia this fixed p^sitioa 

art aserihed to re pals ion cjf th@ ortho hydrogen atoas m& sii 

opposing fore®, tht t©ad#ney of th© ions to r®^@rt to a planar 

eonfigiiration. An ©Qiiilihrimit position i® reached in whieh 

these two forc@s are fealanoed. fo present a mor© ol®ar illw-

tration th© ©antral oarboa-fh^nyl toonds nay b« thought of as 

having ©^•third domhle ^oad oharaettr. This opposition of 

forms, then, te@oo®®s m aatter of th# rtptilsiv# forces s@t up 

'between the orth# 'l^drogsnt ttnding to twist the "rigid^ 

carhon-earboa double bond.-

It ia intsr®stiE® to not® that Lewis found no differonot 

in the en«rgy eon teat of the two iiosers of the crystal 

iriol@t ion. • fh® ®n@rgy of aetimtion for isoaeriiatioa ms 

#stii».t®d to ho koal» 

the type of evid©no# indicates,that thi ph«»^l group 

in a ooap^mand smeh as aalaeMt® gr@«n (pheayl-Ms-^-diaathyl-
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aminophenyl earbonlua eliloylt#) is free t© potat® absut its 

axis. This, is probaMj t,3m® temmM ths phenyl &mp does 

not partieipata ia th@ aaia resomiie© of the aoleetila. TMr# 

is, then, littl® ioubl© boM aimTmtm im th© caatral earboa-

phenyl boM,. • Mmm, sine® m fore® ii in.opposition to'th® 

repulsif© ac^tion of th« ortho h,Tiroi§e.ii atoms, the phenyl 

groups ar®- not held in a fixsd position, 

fo txteM this Mm to th® silicon ooapomfi® it is 

necessary that aterie faetors alone Mist b@ r©li©d on to 

hol.<l th© particmlar gromp ,in a fixad po.sition before isoa#rs 

ean exist. Ortho*ambsl it entg aay fore® th© mel©i in on# 

direetioa or lyaot^er but $m@ foret mst holi that group la-

a mort or lass fiJctA positiom--s© that it &ms not rotate far 

®nou^ to r@f#rt to th@ position oeeupitci by its diast«r®.o-

isoaar. For «&®pl®, ©onsiier a ri#it« mA. left-h«d®d 

propellor, it is .known that th®s« ar® aot superiaposable. 

Emmmt if the blades' &m fr®« to rotat® through an are of 

only then* al^oiagh seme fore# may twist the bla4#f from 

a pla»r arrangeiatnt, tti® new positions attained will giv# 

two propellers idantieal in all resp#<its. In th© mm of 

the erystal violet ion, thi» opposing fore# is th© tendeney 

of the ion to ass\m® a planar co-afigmration Cor stated in th® 

oM@r ttrainology, th© «ner^ required to twist a doubl© bo«id).. 

Bmt s.iJict there is a© evidtae© that siHeon-esrbon dotibl® bontii 
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txist, sterie hinamBce alone mist tMs frm rota* 

tion la ©Mer to satisfy the ceaditlons for the existeae® of 

isomers. 

In orttr t© pmvB tMs 'hypothesis "by synthetic aethods, 

it is TOeastary t© isolate om s#t of diastereoisomers aad 

3pesol¥® th© pair of eaantioaorplis. In tbis in¥estigation a 

proeednre was deTOloped for teoalimtlng tii# mstliyl group in 

tripteeayl-^-tolylsilaii©. By this method tii© mmbar of fmction-

al grotips tlmt ean la© liitrodmetd into tetraphenylsilaa® is 

liidtet oiiiy fey tli.® aiiatoer of reactions of a reaetiire tiroaia© 

atom. In ttiis stMy the following ftmetioaal groups w®r® 

attaeHed to tetrapkei^lsilaa©: broaoaethyl, dibroaoaetbyl, 

l^droxyaathyl, fori^l, eyaaoaethyl aM earlsoxyl. 

l0W€¥@r# when tMs aethoi. wai nsM to prepare tlm eorres-

ponding tri-l»naphtl^lpJi@nyl d@ri¥ati¥@ t>y starting with th® 

j|-t©lyl empmM, no shsrp-aaltiag produets comld fee isolated. 

It is %@li©¥ed thfit th# fereainstioa reaetion proceeds saoothly 

m& that the failmr# of this atthod is merely a failur® to 

dwtlop th@ proper eonditions for ,pmrifying th© crwde product. 

On the other hand, one or aor® of th®, naphthalene ntiolei may 

ha¥@ be'@n 'hroaiiiatsd as well m th« side olmin to gif© a eoa~ 

pl#x Bixtur©. Or th© fr©9 'hroain® that is in^ariahly fori^d 

in I-hroiaosufoiniiiidd roactioas may ham partially elea?©d om 

of ,th« grottps from th© silane. 
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tto prtparatloia of tri-l-asplithi'lphenylsllaii© tpi-l-

was an ai^umis task In tiitit tb# erui# 

product was imvariafely extraurdlmrili' diffleult t® pwify. 

After a proetdiire liai T&@®.n dtf#l©,p®a f©r oljtainiiig a g^ofi I'ieM 

of tl» pure silaae, th# ttothar liquors were carefully ©xaaiaet 

in .age ©ff©rt t© flM anottor coapnaad tImt might tee an isomer 

of th© isolated prsdtiet. However, no otber eoapounds eo\iM 

isolated froa tlie resulting oils and tars, fh© diaster@o-

isomer# would different physical properties and h©ne« 

would r©tard erystalllEation' and mm likeli" to te© isoaorplioms 

and d@pr©.ss tlie aeltiag poiM of tlie predominant product. CM 

tli0 ©tli©r hand, tn® proMsa nay tef® toe®n «®r®ly the ©liaim-

tion. of a eoffiteination of iapiiriti©s tttot lad' similar pl^sleml 

proporti®® only and hene# wer® difficult to mmre hf ordinary 

teetoiques. 

j-Broaiopli®nyllitMwa (43) prepared tey lialogen-aetal 

int©reoni?@rsion failed to reaot withi tri-l-naphthyloliloro-

silane. This exp«ri»®nt ms d#si^#d to pro*^id@.a fwaetional 

•group in tri-l-n phtliylpMei^lsllane for tii« purpos® of attempt

ing resolution. 

T.1i©8® falluP€0. again llli.:strato a liaitation of tli® 

Imlogen-aetal intereon^ersion proc«ter® used when ®xtend@d 

reaetioa periods ar® n#@d#d. In feoth oas«s the organolitMna 

reagent disap^arod witMn abottt ©igliteen lioti.rs and no 
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sutestitatlen had oeeiirrei ih %M sllaa®. The asln reactlea 

is ppabahly the eoupiiag of om aolecwl® ©f the acti¥® sp®ei©8, 

^-hroaophQnyllithlmm, with anothsf of th« sam® kiM. Other 

reaetiohS &m uMmhtedlf lawlv^d htit no ii®w iata has h®®ii 

presented in this inwstigatloa anA this ii,;hj®ct is disci«ss®i 

®lsiwher® (45). 

fhe reaetions of the ti»i-l-iiaphthrl#ilieoii <l#j?imtife 

indicate thiit steric tmtors &m operating, •.^•drolyais of 

most - ehlorosilansf is eatily @ff#<?t#d: sM tisuia.ly pr#eaiitiQ»« 

aust tm takan to- |>r©ir«at its o«eurr®a«S'@. lowttar,: hydrolysis 

of tri-l-i»phthylehl#ro8llaiie as w®ll as tri-©-to.lyichlor0-

silaa© (19) io@s not o€e»r mntil r®iatitf®ly drastie coMi-

tions ar© imposeci. IJ^ewis*, tri-l-haphthylsilan® anS tri-

0-tolylsilaii® do not irislhly «foIv@ hy<irog@» whea treated 

with potasiim l^firoxld® i» piperidin# (iE), while triphenyl-

lilaae ia th® eomtrol 0xp®ria®iit giv@s a Yigorous ©-^olutioa 

of- the gas. 

fhd aetioa of an -mmm of l-aaphthyllithiu« on siliooa: 

tetraohlorii® and on ethyl silioat© ^fforti oaly the tri-

suhstitmtad d«rlirativ@, mm tho^igh high t#iip©mtiires asA 

long reaetioa periods ar« 

Hem-l-mphthyldisilojcan® couM not he mad© by treating 

the tri-suhiitit«t®d silanol-with forsic aeid (66) or hy 

treating hexathlorodisilojtan® with an @xc@s8 of l-josphtl^l-
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lithium. Th# fomar »tkoi wai lisei to pmpB,m li@xaph@afl« 

fiisiloxane <64) and hexakii-C^-tlilorophesi'D-iisiloxsiie (S?) 

aad tMs proftdupe i»y ppoT© t© It a general r®aeti©ji. low-

wep, tills sstiioi failed in tim $as© of tPi-(£-4im@tbylaalao-

pfeenFD-sllaB^l. AMitloml #fid@ae® »st, tbepefop®, h% 

obtalmtd tetfopt this r«a<stl©a aaj b® as a eritepion 

that stdPie faetops ap® mnmr&eA. 

It has beta ©aphasi2#fi C'SS) that' st«Pi© hladpanc# shOKald 

not aispeiated wilii a paptlmilar p®aetaat QP •ovep-all 

eheaieal peactl^a 'trnt Is a ppoptpty ©f a paptieulap p@a«ti«-

ffl#ehaaisa. Ia ©PdtP to p©sta2&t# that stepie peqtiip®aeiit»-

apa th« ppiucipal faetops ia th® mmtlom of l-imphth^lsiHfoa 

eoap©iin4s-, m mist he aaima@d to ©pepat© 

opdiaarili' ia th« hydpolfsis of sil&ii®s. fhepe appaapa to 

he ample iata fpoa mcm% p@p©pts to Justify thii ass-«aptioa, 

aM th#s0 psactieni fiipnish additional ©^idehc® fop this 

postulatloii.. I^pth«pa0p«, it fellows that th@ ioaizatioa 

(Sj|l) aeehaaia is mch sl©w©p %1mn i$ the msm with eaphoa^ 

aompmxm&s. 

Ppie« (®i) hss sh«?wii hf kia«ti«i stiidlts that th« pat« ©f 

C8t) L. S. Miller, Boetopsl PlsseptatioB, Iowa stat@ 
College1S50, p.' 4i. 

(is) I. Bustpo-rsky, 1. B. laghes, aat C. K. Iag©M, 
i' ite" §oc., -m <1146). • • — • 

Xi9) F. P. Fpi€®, ,g. Chem> See., m, BmO (1947), 
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alkaline el#avag® of tli© Sl-I bond in triaBc^lslianas it-

creases with increasing telk of the alkyl groups. This 

order is th@ saa« as that o^toservtd in earteon conpounis 

mdergoing nueleophilie attaek and this cleaTage is 

poit«ilat®<l as proceeding "bj an »@e.hanism. Actual 

sterie requirements are not aentiened, bit m explanation 

is givtn in taras of thm fidli Qffeets of the entering and 

constitutive groups. In the present east th© groups ar® 

largir, laaiing to Urn ©xpeetation tlat in this t^fp® of 

aaelanisa tli© mt® should be r®tard#d« 

Smin (to) lia® ihowi ttet th@ dat& of reaction rat® 

studies of the hydrolysis of triarylsilyl fluoridas is in-

eonsistisnt with the idea of a silieoniua ion intermediat# 

(an Sj|l type) and guggests that aanf reactions of organo-

silicon co*pot3nds mj prooetfi through psntaco^alent silicon 

int@riMdiatea. Tim slow rate of hydrolysis of tri-l« 

naphthylehlorosilane is predleted on th® Ijasis of thes® 

©xperiaents if large st©rio reqiaireBents are postulated for 

th® napht^l groups. 4s prssentesd toy Swain th© reaction 

may proeeM as follows! 

<90) C. S, SwalBj R. M. :-3st©fe, Jr. and E. H. Jon®s, 
i* M' SSS* ISC*. H. 9S5 (1949). 
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80 S© fast flv^S B S 
CD BaSi-Sl -t- HOH ^ ^0-Si-a (I)  R =: l -naphtl iyl  

1^0 ig 0 

Blm H\S0B ^ © 
(2) (i)+ loH—^—3- >~sis^4- a- . . . 

fh« iatemadlate, CI), aay b® formed with ilffiemlty sine® 

the wattr moleeule mst eneorniter th® balki" nsphttojl groups 

i©, step Cl) .  

lowOTer, tilt reaetioas stmiiei b:f tli« prwi^ousiif aeii-

tionsd iforkers CBf ,90) w®r© i'@lati¥©l|' rapid anfi it is 

possibl® that th®.,.Sgl r®setioa was not ®vi4«iit onlj beeaus® 

of %h& speed of th® eoapsting proeess. lith tri-l-naphthFl-

silyl coapeands the vqtj alow rat© iMieatts that the ioniga* 

tion procses# is stroagli' inhibited by chaagiag earbos to 

ailicen. It is poisible that these €so»potiads 4© r@aet by 

ionizatioa .but if this is the ease, th© rat® of ionisatioii 

is of a coaplettly different oMsr .of mgnituA# froa that 

to b@ ©xpeeted of the earbea analogs. 

,It was a«iiti©fi@i ©arlier that forai-e a€si<l has hmn msed 

for coadeasiag silanols t® the correspoafiiag disiloxanes. 

This acid-e.ataly2ea disiloxaa® formtiom nay proceed a« 

follows? 

0 R«SiOI 
B^SiOH » BgSiOIg —— >• 

H 0 
a3si©"*si***0ag 

®3 

0 
BgSiOSiRs + %0 
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Irowi and SttJisM (91) baY® demonstrated the sterlc r®-

quireaeats of trl-l-naphthjllj@roii tomrd aethyl amines aai 

attritoat# this effect to th© #xe©e4iiigl|' high F-strain (91) 

factor. This typ® of Btraia> and B-strain. (98), aay not he 

directly inwlvejl in th@ liyirolysis reaction, lw.it these 

ohserfations kaphasiz© tha iiiportan<3« of' th@ spae® aetually 

oeeupied hy the 1-naphthyl grmp. 

B. By-prodmcts trm the Preparation ant 

¥s« of Organolithitia Reagents 

As reporttd els#wh©r® (58), p©i^l@na foration froa th« 

trsata®nt of i-hroa©iiaphthal#n@ with lithium aetal say pro

ceed toy th® ciisproportioaatioa ©f fre® radicals or hy a 

cyclodthydrogQnation of l,l»-Maaphthyl hy n^ani of orgsno-

lithiua eompoiai'ids. Howvtr, the for»tion of fre® radicals 

of this typ® (l,,S-iinaphthylen«) mquims a considerahl® 

amount of energy and tterefore an ionie methanisai as a@t 

forth b#low is to@li«fto he it mor© . prohahle aechanisa. 

Although ther© is little dcmht that peirylen® wm de

tected is  the ai3Ctur®s • result ing froa tre«it ing pur® 1,1*-

binaphthyl and phenyl- and p-diaethylaminophenyllithiua, th# 

(91) I. C. Brown and S. Sujishi, S, Ghem« Socs.« 2Bs 
8793 (194®), 

(9g) H. C.  Brown, H. Bartholomay, and M. B.  Taylor,  
j&S* Ch#ffl.« 3oc» i 66, 43§ (1944) • 
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tormtlm of p©ryl©a® is now.toeliev@a to Imve resulted froa 

the aetion of lithitm aetal oa Ipl'-telnaphtliyl. flie soM-

tioBB c?f organolitiiitia co»poiinfii u8®d om the reported exp@rl-

mants (58) mf. wtll hm.m eeatained appreciaijl# mmnts ©f 

fiae,!^ iivliM litW-ta metal, 

Coasideriag th# higii yi«M C5C3^) -of perylen© Isoleited 

fro» %lm reaction b®tw©@a piar® l,l»-MnapMhyl and litMia* 

aetal, the reaction is now l3i®lle¥eA to pr©c@@d toy an ionic 

B©eianlsa 'a.® fellows s 

C 3) + l-e^^QE^r 5- 1,1' C II) 

(4)(II)+4U »-Z"Ogo®14"*-7 

\—/ + ©th#r products 

// 

Equation (3) has toeen obserfed in a larg© nuatoer ©f 

reactions and requires no farther explanation* 

Th® fact that four #qijiTal@nts of alkali ar© found for 

®4eh ®%ui¥al@at of binaphthjl, after the mixtmre is hydrolygtd, 

is strong sfidene® for th& correetnes® of ©qimtioa (4). On 

the basis of analogoas reaetiOM (3^,40), th# addition com

plex (III) say im¥« a strue^tur® (93) mch lllk or IIIl 

(93) For an. analogous addition product of phtnanthren® and 
sodiwa see A. Itimea and 1. Mams, g. Chem. Soe«. &f. BSOS 
(19S7). 

V4.A*/ 
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of "fell® following 

Li 

•Li 

Xi 

nil IIM I¥ 

Ttm sfiditioa eomplex ot maphttelsn® (I?) is incltidafi for 

eoapa3?lsoa. Emu thl® addition prodtiot is not w«ll ®,sta1&llili®d 

fhii- «©ther products* of ®qmatioa (S)  may well tee di- or 

t0tra-|jydro-l,l»-'biiiapfcitl33rl ooapoands. Although tlisre is no 

direct evideiiee at present to smbstantiat© this idta, 

analogous raaotions hair© heea roportad (39) to yield diJ^dro 

deri¥ati¥es following the addition of lithim and smfeseqment 

hjdrolfsis. fh© faot that a high ;rield of per^ltn® and 

aeidic organic mtarial is isolated after oarbonution of the 

addition produet, indieatea th© ©iilstenc® of earhoa-lithiwm 

bonds @v®n after the p®ryl©n@ has formed. 

If th® aho¥@ ffitohanisffl is eorreot, then E,S'-Mi»pht^l 

and metallic lithiua aight possibly yiald one or mor® of tl^ 

followlag eompomndSJ 

(40) 
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QmrnprnmB f <94), a. p, aM ?I (95), m. p, 165®, 

are reported, wtoll© ?II is net. kn atteapt was mde to iso

late oEe of thes« protects froa the aMition of litliim to 

g,g»-t3iaaplith|'l felt only -the itarting organie eompouMs were 

i&ol t@d. 1 slpiifieaBt faet fomn4 ia tMa «p@riaeiit was 

tliat a©id titratioii ot tiie purpla rtaetioa sixtmr® showed 

that four ©quimlants of litMua apparently added to on® of 

Mjaaphti^l. 4 positive Color Test I imdieated th® p^mmm 

of a earteoii-lithiim. tooad. 

ftrj reetutly B-@ll and Bmter (fi) |»reient@d & r@Tt@ir 

of tim literature regarding ttm toiaaphthyltnes aM also soat 

new ©vid#iie® regarding th@ reported eoapomds."'- fheir eTideso® 

leads th®m to aak@ th@ followiag stat@MBt; "1® Ijelieve that 

a true dioaphtliylaae Ims still to' i@sorifeed. «• 

<94) S. Boseaiaiier,. F. Braun»'R. Puwerer, and-R. 
Ei®,g@lbaii®r, I®r., TO, BBQl (1937). ' -

(95)  A. Dansi  and C. Ferri ,  mm, chiia.. i tal . . . ,  71. .  648 
(1941). 

m) F. Bell and W. H. Iftinter, g, Cimm. Soc.., S9CH (1950). 
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f© @xt#M thmse steiilies, S»i»-Mpli«asiitlir^3. was reactoi 

with llthim aetal. T'hs proimets tM&t woiiM 'b® t&rmmd it 

stuations CS-5) are lees'r®ct w&mld to® ©f of ttm 

followlnfI 

fill 

CeapcmMs M ana I mm mt mp&rt&4 md imforfeii-atel^ 

is soa@ tottljt esuetiml'ag tM |»bysi«l f«i8t&ats of 

fill, to sr%i«l« tf aelmu#ast»lji a»i Sttaffsrstista^ (9?) 

til® pmtimm wart mmmming tfets# di&®figp«^la»s. 

SoM @vi«l«jae® is &ls© t© aid in tsta'blisMag til# 

l:@eatiofi of til© fe@a2-s«liitlte9iits. Tliei# wi»^«j?8 mmludM 

mu) mlts at sgi-53g®. 

Cf?) I. Scteuensteln sad. E. Bn?i®^*lst«r, iM.#. 2Mt 
tos amm. 
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A siatostane® atltlng at 315-Slt® was isolateci in mw in

vestigation trm the mmtXon of 9,9»--Mph0imntto7l aM 

litM-ia.. Howeverj att@ttpti to obtain speeiaens of the di-

b©ng|>sr|'len®s fof idsntifieation by the mixed .iteltlng point 

astMd w@re u ;sue«®ssfiil. k letter sent to Kurt Brass re

questing a saapl® of g,a,10,ll-iib#AEP@ryl®n® C9S) was re

turned with a notation tl»t Prof. Brass ai«4 in 194S. Jknotli@r 

note was posted January It, lt4i t© Pro^. Ziritee (if) and ims 

not yet betn retmiroct or angwerei. 

At least on® r«aetion between ©seh of t!i« abo¥© aentioned 

biaryls (1,1*- and E,E»-binapht^l, and 9,f»-biptoaantliryl) 

and litMoa was earbonated in an attempt to loeate tli© position 

of tli® earbon-litMua bonds. In all eases organic aeids w@re 

found hut nose of th©9© ©omld b# purified sufficiently for 

identifieation. flits® aeidi may b© diliydroearb03sylia aeids 

whiQh &m in general, txtrenely dlfficsiilt to purify (93). 

1lh«n l-naphthyllithima sad# from, l-broaompbtlmlene and 

^-btttyllitliiua was used in reactions requiring a long reaction 

period and/or liigti teap®ratiires, appreeiabl® •amounts of 1-^-

batylmpbttolen® wsr# isolated. TMs result is not iurpris-

ing sine® tMs type of coupling rsaetion hm b@«n observed 

(tS) E. BraiS'and 1. Fanta, Bar. .  65, ,  1  (1936).  
•(it)'A, mmc®, I. Eiegler, 1.. Sottseliall, and S. Lereher, 

Ber.. 7|B, 14S (194g). 
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fj'equeatly. However,, a seareh of tb© lltemttir«! p©f©al®d 

timt there ar© vapj tm syathetle aathois for ototaiaiag 

alkylaaplitlialtiies aM rslattd l^drocar^oiis In good yield. 

0o»t of tl» methods d«serife#d, particularly the frledel-

Craft, syntheses, leaf© mich to d«sir@d eoaaetming th® 

Btmetam of th@ isolated product. The lurtg-Fittig reae-

tio» apparently leafes th® al&yl residmd iataet duriag th@ 

reaction bmt th« yields ar# low <7i) .  

.Preliainary experiments iadieatdd that th® reaction of 

an RLi typ@ with an M type is to fe® preferred for th® 

synthesis of amthentic ip^eiaens of hydrotarfeons. fhis 

MQthod was tested hy preparing l-g-htitylaafhthalen© in 83^, 

yi@ld and l-g-h«xylnaphthale»© in 61|C yield toy treating' 1-

feroa0»plithal®n@ with th@ eorrespoading n-alkyllithiim. 

Th© following two faets lea^s littls Amiht as to how 

this reaetion' proeetds. 1-iaphthole stid is obtained in 90?C 

yield hf aarteoaating th@ l-t>r©ao»s|jhthal®n«-j|«'tatyllithlm 

alj:tu», after the r@ag@nti have stirred for twenty ainates. 

Color Test II be-0o«#s mg&tim aft@r stirring th® reaction 

.aixtsire for two hours *hile Solsr T@ft 1 remains positiir® 

for thr®@ days, fhis resetion, then, takes plae® as follows; 

l-exol7lr + RM ^1-G3i q %£1 + RBr—1-0^^%! + Mir 

a - n-alkyl 
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th® coaparatlf® r©a,etiirlty of alkyl lialides 

aay aot require further proof, these reactions il3ji$trat« 

this acti¥ity ia a strlkiai manner. Metliirl io4iA« is re

ported to raaet iiaa@<liat®ly with l-aaphthfllithita <41) to 

giir« m 81^ yield of l-ae'^lnaphthal#!!©, ^•tetttyl ^roaid® 

requireti thr«0 A&fs to- r@s$t eoaplttsly, while with ]^»h®xjl 

'toroBiie a color t®it §how@i th& pmsmm of- l-iiaphthyllithlwa 

even aft©r iix clmyi. 

4a ©xperiaeat dssigaed to obtain aMitioaal proof of 

the superiority of the above mthoA for o'htaining authtutic 

hyiroeartooa samples gav® an widantified produet. This 

reaction was th® treataeat of hemyl ehlorid® with 1-

maphthyllithim.. fhe eolorless protoet that was iiolatM 

ia good yi@lA a©lt@4 at SB-S3*^. A ,s®areh of the literattire 

in eome-ctiois with men the l@ait IJPteely eaA-proiuet of 

this raaetiojo, failed- to dwelop a clu® as to its itaiitity. 

However, th# ultra-violet speetral mrw$ of this eoapouwa 

shows four »3s;iaa, all of whioh are withia 1 of tli^'nia® 

ttaxiaa shorn hy l-hemylaaphttel©i»-. fhis ©videnc# stroagly 

iatioates- that th© prodmet is a b©n2yliiafhthal©ii® typ« aai 

not a pheiiyl»fhthal@ii« a@rivativ®. Th© latter type of coa-

pomM 3hm§ a d«finit© tethochroaif shift to® to the iattr-

actiott of the. two aroma tie miiolei. fh®. praieaoa of a aetl^leuQ 

grottp h©twe®2i the auclsi iahihiti this interaotloa. 
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The .speetama of th@ benaylaaphthalenes mn h& fairly accui^teljf 

described toy suptpiiiposlng the Bpeetrm of to@ii2«ii@ m that of 

aaphthalen#. 

fhe reaction toetwsen ph®iiyllithi\im and baazyl ehlorid® 

is reported (79) to giTe^a 65jC yl@M of l,l,g-triph®«^l®tljaii© 

md the mmhanlsm that is giv®a to aeeonat for this pr&dmt 

is mimrlztd in th« followisg reaotioa sttusaoes 

Ilii I 
egSgCIgCl 9-CgHg||l 

11,1 

I GgagCHeGl 
^S%ff 

M 111 

The ©M-protoet, if 1= l-japhthyl, wouM toe 1-iiaphtfc^l-

phtK^ltoenzyliaethaiis • 

It shouM toe »ntionso that wittig aM Witt Ao aot 

els is to Mrs pro^ei the atoovt resetioa BBqumm 'but aerely 

eomider it as a possibility. 'In thsir case H-CgHg- and, 

eoasidering th® iateri»ciiat© i» th® first step, it a0mm4 

meh MOT® likely to thm that ilphsaylaethaa® should to« 

foraei. However, they foimi in a separate ex,p@rim@nt that 

diphsnylMthane waf not a©tal&t©i to any appreeiabl® extent 

by phenyllithltia. fhis exparlmeat do©$ not satisfy tht 

©xperimental' faet® slne@ th® reaetion b@tw#@a bengyl chloride 
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aai is vigorous aatl imaeciiat®. 

if forts to prepare 1-aaptot thy Iphaaylbenzi'ljie than® were 

uastteeessful. lf©ll kmvu profi«dtar#s mm adopted in attempts 

t@ CI) a«I^tlrat@ tha eorrespoaAiag earfein,©! t© the sthylen# 

for suljs«{|ttent eatalytic lifdregenatiw hj distillatioa with 

sulfuric a#l4 sua hf C«^®vVs a#thc«l, 'aad Ct) to prepare th® 

chloridt# for siifese(|U€ittt red^etioa with lithiia aluain^.ai 

hybrid#. 
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A of tM literatttjp® wai Mada eoaesrnlag st®pie 

blMmne® is orgajaie *ec»pomds of tli# ©roup IfB tleaasts:-. 

B%mml nm 1-aaplit^lsillfoa $©a^£«arts mm 8yath@sl2©<i 

m& r®ac5ti0as w@r© 2t is tfaa% sqm 

r@actioas ©f a«rimtJ.'tet mf toe 

©xplalati ©jalf- -Tsy, postulatijag tMt sttrle Miid»iae« is present. 

A th#©rttieal diiet»®l'oa^ is %& poijat out %h& 

pQ-ssibility ®f providing, aiditieasl ©fidQiie# f©r th® exist-

Bum of a atw of iso»®riaii r©e@ntl^ preposai S. i. 

Xi®id.s. This «wiiia*i'il« or '•pr©pellor» typ# ©f isoaarisa is 

possitel® ©nlj if sterie factors ar® operatic® witMa tli® 

aole#*y.©:« It is •b@li®'r®fl tliat tri-l-napiitlJi'lpheisylsilaae 

d#ri¥ativ@s mf %© eapafele ef ^eing r«solir®a tato optical 

isoB»rs $.m t0 tMs g.peeial tfpe ©f iS'Oa#ri»a. 

2.,l*-iia&pMfe|'l was ©ijserVi^A to wAmrg^ a miqtit 

• titii reaetieu wtmm treat^'t witli litbiwa.. 

Soa® ttiisiii!e«ssfu:i mp^tlmnts w#rt t© «lm€idat« th® 

a@clmaisa of this tyf© of reactloB. 

fJi® ¥altte of the halogga-ae-tsl iat^rconwrsioii metfaoa 

for pmp-TiM$ oriaitolitliittii rtagests Is illmstrated. TJie 

usa of tliis a@tii©a eliminates etrtaia hi^ly colorsil' l^-protoets 
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tliiit ajpe iiiTBi'iably present wli@n th© naplittii'llitMm r@ageats 

art m&m t>f th® direct method from th# aajyl'Vtoomid# and 

lithim' aetal. 

A miiber ©f tuncstianal gp©nps, earfeo:^!, l^oaoasthyl, 

diteoaoasttii'l, ^anoaetl^l,, aM fori^l, were l&tTQ&um§, int© 

^ pam position in tetj^phanylsilan®. low®"?#!*, tliia • matted 

failed mtmn att©apt®d with the-'tri-l-aaplitlijisilicoa eoa-

pound*• 

tm reaction as aryllitliiwa r@a§®nt with an alkyl 

halid«^mf shQm to. give good yi©Ms of wyl-alkrl %Aro-

esrhoi^ whith aw not readily amilsltel® ttoom^ &tM.T 

afuthmm* |towsV®.r,, heaafl ehloridt wa» shown to r@a«t in 

an mmmr with l-naphthyllithi\^n. Bm@ml nn-

su0oetgf\il tynth^sts were att«®pt@i in -an effort to prore 

the itmeture .of the i^rodiict,. 
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