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iifioo!ics:« 

ft® first oif^tn-ewitallie ec®p©tt»i t© 

ti#t&ylzia©, was prepared fey ia 184f» A. B®ri#g 

©f alkylzia© ©«i>omMs was mmm. pr®pa»A aM stMles w®?© 

«s;t©iiied t© iaelaie oT^axm@%&l%lQ ecapottads of setais ©tlier 

thafi Kiac, Org»«ietallte Q&mpmmAB s®T«ral »talg war# 

saeo#fisfmlly it«w#wr, tM# %lm aai aefoyry ©€»• 

p@«®is wrnm %M only onm tiiat mm «©»4 «xt®nsiv@lj ia thm 

BfntMmlm of QT^WQIQ ©Mtp-otmls l«f#r© tb« 4i«oo¥®ry ©f tfct© 

ai® early attempts to pr©pa» ©rgamomagasslm ©o^oimts 

wmw« aot eaeoayagiag.. Sallwaehe and s«faafarik ,̂ ia aat 

0sh©a3rg®  ̂ ia 1S60> h«at©i #tbyl aaA aagaesitm poswfter 

ia a s®al«i tmfe© m& oltaia#i som® ii»%faylaagp#eiw# 

aaa, la lB9Xf •pw®§&T&& ti»®tfa3rl»pHesiiia powa»r  ̂ ana 

two yeajr® lat#!- fl#©fc® tts@t tills raastioa tOT tb® py©paratioa 

of aip]^©nylaa^«»im. MxmmmT^t m& sumemBtml apjplieatium to 

®yatto®sli wm mA# witM ©rgtynoiiapiesiaa ratil 18®f» 

whm #%tals©ft lia»tli,ylli#pt@ja©l froa t]^« iatairaetioja 

of a Mxtar® of a«tfeylliept«a©a®, asthyl iMil® aai aa^«giia* 

!• feaa l̂aat. Ami,, ?1* E13 <i84i)# 
Hallwaote ©M Sa-teafarlk .̂ iM4.. lOi. aOf Cia§9}. 

3#. Caii©mi's- tMfte, 114. S4C ImEoIw 
1SM»* SSi» 48 ClSflJ, 

8. yi#cfe.-1B:i,. Hit'{i»i»K 
ft. larMer, Geai?t« yena,. lg®» 110 Cl8t9). 
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the following flot»r ressl'vei. tkig 

lat« tm .aistinet i*«s#tl6as, first prepariî  tla® l̂ X ©©»*• 

p0aM i» etEk©r a©l»ti©tt., tlieii tmrnting thm Qws&mm^mmlwa 

halift® Mitfe th.® F«®etaiit. H« irige»mfly #xt@Bd#A Ma iaveati-  ̂

gatiott ®f tMs a#w rea<stioa ani mon faatd Mii. t&® tmm&mtton 

for mi.©h #f ovLT prmmt kaovile^# »f th© r©a«tioa® &t th* !*«-• 

sgeat tijat aw tie mme* Wbe Srlgaaî  rtagoat, feaoams® 

of tke ®as« with irMeb it ©oaM he pmpmm4, &M the wmrt&ty 

of reagent types with wM&h it »©ttS.d mmt, imM feeen «» 

Saportawt liitei®#ai«te is tbe sfmtktils of #pgaaie <i«pi«int»* 

A lEtri#® ©f o î̂ aas&litMaa ©©«p§aHt«, ginilar in mmw 

respmtB to l̂ i# o&rf'mpQnAi.mg &rigmrd rm&gButs., recently 

pi»®par«i« %>#s@fr «»€ Wslla##®, iR XWB., w«re tli® firtt 

to att^pt to pmpmrm m ©ifa»litM«® 

t« prepaid ^mpMhyllitlii.iiii fr©« m mthmf soiatiea ©f 

a-toK»©mftpfcitSml®a« aM ffl«tal| Sp«a«j®r aaA 

©btaiaeA oaly Mpfe^nyl f»a tfe« iatefmiiti®a of lli&iwB witlt »» 

etlier nelmtiea of .l#a0btiig-#a®. trpsia lî iisjlysis of tli# aisitar© 

for»«4 ^y feeatisf lltM.«m a©tal sat î e fcalia# wliKh.» 

out « i©l¥#iit, Sp#as#r «€ Fri«« €ia ©fetais erMmm for 

f0»ati#a 0f a iwafe«r ©f orgas&litM-M emp&mAB* M ii3  ̂

direct was 4#T©l0p®a. liy Solileak mmA 

f» îgaard, Sempt* reaSj.# IgO« IIES (3.1^0). 
#. SpeasHsr aM 'iailao#^ M«ii* ^g>. ISsf C3.i08)» 
0. %®ne«r mat Frie®,. it>fa,T^S • iWXQ), 

1©, mhlmk a»€ Woltz^ lar.' §o."""863 (Itl?)* 
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mg&mimmutf is an losrt s#iT#at wit& 

*tal» Si®gl.@r aafi la liSO, a 

mmrlm «f #l8^at ,sttt4i#8 ia • î&k tfeef pmpmmA oygas©-

iltfelw ©oapj&uais iir»dtiy f2?oa ths orgaai® &aloe«s ©©î poajatg 

aat litMim mtaX tii #tli#f, %®sg@E«» ef l̂ofesxaaa, and anal©* 

g©tts rnQlfrntSm ffeis i-dprQstat^t a ®e@mt aitaao® la the la-

veatifmtiea ®f tiiss® «©ap©iiMs> tli« wmm ®arri®i 

©ut is th.® aaiias&f Selileak tutoss. l̂lnaii aai @o»worfc:ora-^®t 

til® iî artaiie© ©f tM® ofgaa®ll%li«a 0©«pottads, 

8me-®#ssfmllf, apfli®i tfe« mimpM t®6Jya44tt« and tM« ©oawatlos-

al appa»tMS as®A la tfc® ps^paratiom e# the Sriggwpt 

t® tli« pmpmeLtlm of tfc® litiitm ?@ag«ats. ftof €@t©ral»«fi 

tfes ©ptlwM e©aiiti«4is^® for tkm mmtiom of a 1mm Mmkhmw 

©f ©*gaai$ MalQgKB ®©af©»a4® with litfeiiia mtmX m&A fomS 

th&t tk« yi®Ms ®o*par#i qmlt# f&TOi»«bl.y with th& jimMm ©f 

til® eorfeepenfitag OrigaaM rsafssts* 

is a mmk9& siailafity ia tfei® yeactioas of or'̂ so-

litMim ant ergsaoaagassltts ©©-^©rniis^* wltfe ths «i»s«ttiifatis(i 

gr#ttjps 0*0  ̂ S«0.„. aai 1«»0 ani. iaoî gaaie salts | b#wir*®3P, 

11, Zi®gl«r and SQlMitts, IM-# 13® | If301; §»waii 
?at®at Slg,88t £ 0 .̂ 19311 1, 11S5 .̂ 

Ig* ©llsaa, ?^»lla@ir aai s®liy, ?» fifea* iM*t 
ItSf Clisg|«. "" 

13* Silaaii, 2©«lla®3f mat Seltoy, 1|M*» Si, im Cl®33)j 
SilMS, ^«lla«r, S®l%r aa® wata®!-, R®Q# trav# #Ma,. 
|4, sd4 mm}. ~— 

14, Wlmm* lota I'ilay aai Soas, H«w 
Yerl:, Clt38U f. 440. 
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&Qmm foaa d iff ©rent pr©i.itets when tli©y are tr^atei 

wttli Ilk® mmhsm of th@m orgaaoaetallie Maoj 

mMm ©iailar @xp«ria@mtal e0»tlti©iigi., %km litMtia r#a®iat. 

reaets with s&mm mmpomM wltlt witiefa th# Orlpiari reagent 

iess a©t mmt* 

Th® ©I'lgaarfi reag#ttt r#a©ts wltii %hos% e<»poiaMs feaviag -

the typ# of eoaj îgatei sfstta foaad ia fe#ii2©pfa©iioii@-aGil to 

giv® l,4-« aMitloa pTOtocts^®, Tbif orgaacslitfaium coapomafis 

«M« thm Bmm ©oatitiens gif® addlttoa proiuots* 

®ie Si'lgaard to»s mot afti to a gimpi© olefiai-t-

systea Ail® %M alkyllitMiw @«p©«ai.s adt sayoothly to soms 

1.6 ©tliyl©Bi© t©mfel« teoais . ffeis a4iiti©a  ̂ howmmr  ̂ ba» b#®® 

©bs®rr«t mXy is %hmm ©ascs ia. wlieh tli« unsatmratefi ©asfboa 

atoms ax® difeetly liakat or ©onjmgatei with e b.©aii@a© ring 

or ©tMes  ̂ttasattirat©4 gy®t®a« 

•ffe® aJiyllitfalaa eleav® ®thars» a® r©aetioa, 

h&wmmwg is slew wltfa tfas mnml. ©©spouMs stieM as .̂-totttyl-

litfeim, umwrnTsX ko«rs Miag requiret tm aa appreciatols 

ebaa§@ ia tli# eoaeeatratioa ©f tb« ELi eo^p îioi. a® s«©oM-
If asw a&i ttfrtiary aXteyllitMiia esmpottiiAs r«-a©t witk ather 

so rapiily tiiat tfaoy are witliotit vmlmm as a reageat ia mth&T 

sol̂ tioa.. In te« rs®@atly b&ea deaonstratfltft tJiat 

IMm Silaaai aai 1 
16« W©0st@r, Gh 
If, f» w. mom 

mm • 

li Sirter, £. m, Qhm» Ses-., Si# 
Ohm, BeT.. S» iiTlfHT-

Bosto » €» 
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oifgaii0j.itM«a oms •&# propar#4 ia satisfactory 

ylsMs ifl low feoiliiig fraetioai of pmtXQlmxm in l̂eii 

are quitm 

®i# Gsigaa^d reageat reacts with tb® ss-eallst aetiv® 

hf5.rog®a ©8 tQllmst 

E»H + Ri^ — m • B'lgi:, 

Hi® tiy4rog#a mt« la a bf^roearfcoii mol.#eul@ Is «©!€« mtl-wm 

mm  ̂ to .r^a^t with thm orgaa®*gn@si« ©lipomas. •&« trtt® 

ais#tiylQa©:S.» tlmmmm  ̂ and tripfeeayla^tfeaa# s.m 
•%& pf% 

t E^mmu am4 ©o»wo3pk®ifs tr©at»t flial&yl-

aallimes witii %h® ftfigaaift raagsat ami ear^Batst thm 

mmtlm -jilxtuipes at Mgli t®ap#ratiar®® to obtaia asids to-r-

iag Q&ThoxyX &eQW t© %h® aaimo ^oup* OdA-^also 

oMalm#ft aoifis by t^eatiag tlpli®aFl«ia® ©arliaaol® witk 

til© Sx'lgaaî  j?@a^3ftt mfijtr tli® eoMitions ub&& hf "Emxhm* 

lo@©Btlj Qtol.l«i.g®r aM <s©-woi'fc#iis^  ̂ fomt tkat atfafl- aad 

profflaagaesim »a©tM with pfeeayl etfci@ys aat 

thi©pii®ii»s, at 3j80«gs0*, to giv# pr©4mst8 la tM® 

•mmmmmivm vm &hm& to kmm attaeJbiet it»®lf -bo %hm nmX&vm 

18-» GilMaB aa4 M®©r@, £. Mm* Qk&m,. 8o@«, 62, 1845 (lt40j • 
19* Bm@ Tmfmmmm fl4)7 P* '4ld • 
20. Hotito«B aai 0i5*^w©rk«r«, Sf> 3i7S Cl9t)4|| 

Mf mm  ̂ 44®, 461i llSOfi 4lt 3S33 CltlS). 
21. mo, ia». ©Mm. ital„. 4i,"T, gS§ C1911| £*£. A,, 

§,. SSSdltllOi B îseo# aat Flast, J. gfe#a, Soss, 
Itt0 {1»28K 

gS. QhaJLlmsi&tT aafl Millar, J.- Cfa#m,- Sm^. 0f4 (1938); 
Cfeall«ag@r and Hibsoa, SOF l̂ftOl, 
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Jim position oirtte %o tfe® ii©t«ro mlwrnmutm Tb&B& ar© tli© 

©aly r@poTt&i. cas@® ia wiiieli til® Qriga&M. r®ag®at has r«-' 

pl&o#fi a hyArogea atom on aa aroaatie »aol®tts, aM ia 

raacttoas the eoatitioas vmm {imite 4r»stie, 

ISie orî aolitM îa ©©apomnfis r@aot mmcithlj witJi mmj 

ayoaati® eoapemads t® î plass a tiytrog«a atoa with a lithim 

a® iiyiTO-g®a-14tij.£im lat«r6sav®r»i©as ar® of partism-

la  ̂wl«@ to«@ams® the litteim often ©sters tJ^e melius ia a 

tiffei-Mt fOsitloB from tbat oj îaasily fey th® eowfeoa 

g-ubstitutioa areagsots* Dil>®msof«]raa, for is gab-

stitttt@a is %h@ g- position h.al£jg«imti©B, s«lfoaati©a, ant 

th® f3ri»t©l«Crafts raaetioja, la tii« 3- p@siti©a hj Bitratioa 

aat la tk© 4«» positio» fejr a#talatioa^# As a rml® oaly ©m® 

litfeiiiis atoa is latrodufi«i iatcs th® asoleemle, "but tripiieajl-

earbinol® aat iiph®iiylaiithfl«artiia®l̂ ® f©aet t©  ̂ give tlt« 

•dilithi© iSoapouyaAs. 

Orgajaolittiitm ©oajpotuafis ant •Qrignari. reagsats raaet with. 

thm trm telog«as to fom the a«tal fealiA® mA an RX ©mpomfl.# 

fte Srigaaî  î agsat Ao#s aut reset witli ar«».tl0 Mlog«a 

tot tbs ojfgaaolitiiim ©©^otaits r©a©t T®3ry i-eaiili" 

to gi?® a bal©g«a»a@tal iiit®»®iiv#rsiOfî *  ̂ as repr^sonted tef 

23. dilma Mifi mm, 3"« Aa. Oh®* S©®,, 61* 109 C1939|. 
24. miMm a»d T0iing."itll>>""§ir lllf' |ltS4). 
ti* SilBaa, arowQ,. W@%f SSl' S?at2, (If40|» 
2ft, Oilaaa aai -Srowa, iMfl,, if,- SgWTltW. 
gf. Iah^S® arf ?ae©fef, iliA«. 61« 106 fliS9|, 
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im + E*i: — . «'s- U*U 

fhat tills is on© ©f tli® sa©#ttiest of orgaaio raaetioas has 

b©«ii deii»ftstrat@4 by eanrjing m.t tli« faalegim-aetaJl iater-

eoiif®rsio» at low t@sp«rat«r'©s witii lial0g«a soapoaais eon-

tainisg %hm aail liaka-g® m sarloxyl |3»tip witbottt 

iist'urfeittg ttose ftinetlmal .groups .̂ tottl©g»ii.«a®tal 

iat«rcoaT®rsi0a raaetioa op®m a of iiit®r®stiag 

posslMlities ia tMe fi»M of orgaaie synthesis. l-Br©ao-

lS,4"-4ia«tto:£ydibeii2ioftiraa tos resisted all stt«pt» to 

eooTsift it into a GrigaaM ]r@ag@at or m. mTg&mlithivm 

in tfae eojivoatioaal mnaisr,. tout it resets reaAily 

wit& .g-tetyllit îm to give tli# desiyoi «Tgaii©a«talli0 

a# value of til# Hyigaari rea^at faas ̂ ®b fttlly 

reo©gjai2@fi -mnft its .reaetioms amt liaitatims to&v® te®®B 

«t@».siT®ly iiiT®stigat#i* ftee 1®* eost of *-ga@»iw will 

ijasttr# its eoati»m@i us« ia tli®se reactioas for wfeieto. it is 

aiaptat* 

Mtbiua is «xp@iisiv® lat tlt« -tost is aot great @aoa  ̂

to prskibit it© us® ia special y«aotions* S««« ©f tlia ©ontri-

%Bti©iis -Of QTgmmXlthlmL t© ©r^aie bm@ 

2S* Oil*s aat Spmtz, i* Am, gh#a« go-#*. SE, 446 11940); 
Q, 1. Ariitz«m, Wafi&llik^»4 resuHs. 

at# Gilmaja, Swiss ant Bpow»,. SMa., 6a« S-48 (If40). 
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hmo. «it, Th® trmittul stMl®# ia this fisM feav® 

hmm tm aM rmmut* Th®mtQr&p tMts iiiT®stlgatloa was 

uttAertaksa ia m att«apt t© ©©mtjrlbtit® to tli® toowls^g® of 

tkls valmbl® raagsat ia those mmtlmmB f&T wMeh th® 

•0ripiai^ raagitnt ©aaoot hm nem&m 
*5Q 

Tim a»talati»® ©f hj orgaaolitfeioa mmppmAw, 

aai fey t&« Srlgnari r#ag«at ia sw^stitutioa tate-

lag fla©# oftM to %hm at»* This was not ia agr#®-
®Q 

.a«at wltli tti» mBultm ©btalnet Hom^aa ffoa tto 

of tfe# Srî ari 2r@ag«mt witM tbe al̂ iasilia@s| aad sias® 

tb#^# was littia lutmTmB.%im. afailafel® peiftalaing t© tk@ 

©3ri»ntati©ja of orgasie phospfaejra® ani altregsa eomp^Mds, th« 

pto©»pliija@s ami aala@« w©r® s®l#@-t©d as tbe s'@a@taats. 

iO. Silaaa aaft £• 2iS», 1* Mi 
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• X4; » 

Fr®jpaimti®a Mstylpkmmphmwm C«p©«sAs 

ffe« fl̂ rst ©x îi©pA©»pli0î  mmpovtMm rnmm 1® 

3B4S If flisaaM^l*. fhm ttkmphium m.y «oafi4#r@i 

as t®rtvatt¥«s of pkmpkiMm.f mA ar« 

@©^air%bl« witli tit® .saiaiss. As ia %hm mm ©f latt#?,-

prl»if, «®e©iiiayy iuiA t®rbl.a:rj pte©gfMii#s aa4 tfa« 

pli©®p^osiim gaJltii «@ ireeo^gaissi, 

iMg EgM igF m^m 

s@#oii4&rf f«rfcla  ̂
V ' 

ffe®8fMa«« FMo8pli#jii» «alts 

Ptesplilii® aat pwim.wf pkmpkimms mm o&lj sll̂ tly 

ia ekmmtmrn Tk^w t̂ wm ssXtm Ifemt tti#s@ salts mm qmlskljr 

tajrAr@jlfz®t salts sf tM# se>©oa4ajry fli©®fliis«s 

atafeis la wat®ir. fb© tertiary pfa@sptiin#a mm tuXlf ma 

ali:al4fl© as tfe® e#rr®gp#sttsg 

sjWdtfisaX tri-^ylptoispMaM are #0aireai#iitly 

pf«paj  ̂%ir t»a%lag fterplierms trielil©ri4« wltli aa #x®t!ss 

©f tto® jpsfopar #yi.§sai'i 

31» fer a sMaafy of tli® •arif w©yk ©b oy^a^ptesflioyms 
«-«p©maiB til® 2r«aA@F Im t© tfc# xmtm toy 

Aam..> m, nm Cisfi), 
3g# Davi®-® aai Mti#, J"# So®*, iggt iimf)* 
33. Pfeiff«r, ifT 4610 Cl̂ . 
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-i- PS% —  ̂ %F • 

His f jfe©spfcia«s ar® mt p3»paf«€ ia tklm 

waf m& smtlmtrntrnTf autttot ha« foiiaS fe-f l».©iatiag 

%M mtfl^hl&mwbmmpkimeB fro® %h& moleemlar ©«pi©:E tQwrnmS. 

with tli« aa^«sitt® .kaitt®, fli®f'® hmemT^ tm 

ft#%&©ts of pr®fa,riag aryMi<shl©TOffcospliia©8» 

lli«a isjft ©rgaa«ers»iff 0«p©ias€ is fesatit *itb p.tosflio»s 

tyiehlafM® t&« followlag f@a#ti#a mmumt 

• Foig- BK% • mmi 

this s-eaetloa gimM ratta«r f®©* fleMm is tm tij© 

mt »#t-a mmA orte# sm^stltmt«€ aiyMi«lii©y0»-

p&osfMa«s that ©aaaot pmprntmA toy «»tfc@r 

t#i|P#y6ta» rnqmirmA foT this rsa^tioa is manii M îsje tlims 

for tfa® 0©rr@»pQ»ilag r«a€tiem wittk .ar»®»ie aM 

it maf- motsi tiiat arseal# trt«lil©yit® @®afert« tli® csrgas©-

msffomry e«*p©mft oomplet îy to lasretirt# eaî riA®®** 

®it i® a of #^©1®# for 

thm pr«paM,tl®s #f' a «.«a%«r of paga exyMlebloap®-

OKg/ \*P01a > OHj/ Npoig 

34• Be.g*. 9., I.5«# flSfil. 
m. . M, ItOf liSftl. 
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fhm tMat he-r# %@m& fr«jpar©d l̂ y tMs m%k&& ar® 

{Khaafl-», ^ 

eiayl.*, "biphrn&jlm^ a«aapiitliyl» aai dtbeais®* 

fttrjMieiileyoffeospkia#^#. ftoss# e@!if#«ai« mem M®atifi«€ 

©itti«r hy mjm^miB tmm tto o3rgaa®i»r«nrj TOaf#«n-i ©r toy 

li®atiag %&« 9<^©«a,i to a. s«al@t tofe® -with b'«®la®* la tbie 

l&ttmT y#a®ti«n tfe# pli©spliortts is mplmmA by th® lf«iJi@ end 

%hB »Sttit£ag hmmB terivatif® is isoXateti 

01- * irg Gl- <(  ̂  ̂•Br 4. fspGlg 

tife«fiioftiurfMi«Iil©TOpMosp-hia#®  ̂ ii&» mot. b#®a #^®r«et©r» 

l»i| &©»«•#*',. mhm ^mp®, iatlmting tto-AsClg-grempt 

iait^©i%e«d iii%i> %im m& hf maX^& mw^mmA 

f&« tiw&t ©f tfele s#ri@#t 

ala© p»|tas?«t fey pagsiag a vaforiMt aixti«® ©f hmtimnm 

eat ptosfM#i« a r»4 &®t p«©olsia 

if, sa€ £. SiB» iSt»» CitMi, 
m* 1^# I0 r#f®iT#t %« tlwrellwtag i'»irt®w f©* 

iMlvMml «f®xt«te#©k ©f Iaor®iufti@ 
by I", Br.lttafi, leXmm li# fart 

S lltSftl̂  Srlffia aat e©» I.M*., laoioa* 
St* B&irl«s mat Gm«a, £• S&S* (lil®).# 
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ar® ais© a a«ato«r of maAifiestioas^  ̂ of tliis 

a«t&©i 4taigii«i t© impTOf® tfa# fisld*' fit# |fi#M toy this 

iietJ^ot is aussii bstt®.!- tfesa t^st .©totaia©! fey «s« &t tfe« 

femt th# ig llk«ly te 

b# *itM frs© phegpfeoma. Mhm& oalf «aall quaati-

ti®s ©f pfe@iijMislil©iP©phosfMia# ar« rsqttirsi %lm I l̂®i@l-

Cr^ta i« @f tli# purity of tfe# 

p-iroim0t iselatai. sat tis# simplielty of tto r®tmiir©t 

f©3r r«aeti#a» St® irap#3r piiose rsaetloa tes ii®t b««a f©iiat 

s«®i®®®8fai. fof ffojpa*>atioa of aai' ©f tli® eaalo  ̂«f pteayl* 

ileiil©rapli#spfeiii«« 

titm. Almsthflmillm aa4 pli©«ptora® %ri* 

©tiloyid©, ml&g alwlima as tfe# m-oAmmmlMg ag@mt# 

fowt -that i.kmthjlmiXtnm w^wld y©a#t witk #itto#3r 

pli®sjpfe®r«g trisfelofit# ©.f oacyf-hlei'tS® wltfeomt & 

e©ffli«jiiiflg ageat, if %km aiiia© w®» iis@t la «©«»s s© tbat 

4©,. s, SOI liifsh Jii. 8ts 
M, itts as».K _ 

41- frtozoT,̂  iugl- axS; 0|ei.. M. SW (MIG) £~0.̂ ., |, 
ISif {3.tllj7l̂ »P® aa  ̂ gfeern. So®., Wl» 73§ 

lowl«s ant 3"«a»a„ £• ̂  Qhm, Soe*, 
llttfls MsAmv* WtTtk aat Sawal(att«ri» ®aatsti^». fC. 1 
(ItSfi; 

4g. ais m»slg. 
4 ,̂ £. CU.S-S^E.|» I, Sg4 {liiEl 

44, Mi@ha#lis aai S#hl®nk, Mm** MX* Mff I Aaaa.*, 

f0, 2 (3»#0K _ 
Mii, ist. H, ISO® M*A»* ii, 

fW 
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%hm <slilori4e was tl#! up a® m&m m it was ,fow«fti 

SgI^IiCCHg)g,HSl 

JJ.1 of the &m litttids at r©« 

t®mp%w&.%vx9 mxmpt ilb#a».fta7Mi6li3.or©pto8pkiae, Tkmf 

eoa%ia® witli taalogeae®® ©r tolog«H®tij  ̂agents to foa t®tra-

haliiss, tfe©s@ 1b#ijag ©yfstallia® prodttotS' tliat &m 4«ecfflp©s«4 

toy Mistiap® iat© oxyelilorifi©®, EFOOlg, aat ftaally iat© 

fho-sfboaig a©it», SPOC©K|g» &rjlii®fa3.:©fopli©#pfeia«s 

toatoia® with «:yg»a t© f©Ka hut tliss® &m %@n% 

ot>taia«i hy tfa® s@ti©o of @nltwe iioxit® ©F-'moette a«i4 ©a 

tfeft t«stiraJialid&s. SiallaJif eiilpfeiir aai arfMifiMl©TOjp&o#» 

pfelii®s jTsa^t t© gi¥« t&® svlffflf aaalog ©f tM# 

SMGigj, a <|t*6a%itQtiv« yl»M fe#lag obtaia«t if th# lee-eolt 

pj^osffalu© is t2'eat»i witli #ijlo3Pii«, Hytrefaa s l̂fii® 

r®a«ts to fora^th® nor*! UK. a® .oliloria® mi* tee 

r«i»v@A froa a3e^Mlekl©»pli©spliiJi#s silT®r eyaaii# oar 

tlil©©faiiat«t ®> fii®yaaii« &t aitlil©ojaaat« resultiag firoa tJt® 

rsaetloii# GoMeas«ti©a takee pla«« feetwt#© airyMieliloroffit©®-

pltia®s ant arjlfef&j'a îae®, pip«riilM m& t®trafe^y©tttim©lla®p 

wMi® tb# mf'®hlmM99 e«^ia« with outllBe, iiydramia#® aM 

!tti«oala-. fiitnyMieiiloTOfliegpfeim® eo«toi»«s witk pM#a|'lipb®«pMa® 

to give :pli©spfe©i?o%®ms@a«^^t 

4ft. KSliler m& Mi#lia#li», 10, SOf 
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pr®parati©a for this eoaponMt 

{Og%)3PGlg * Qg%Cl 

Bifh.«afl©lil©TOptospliia®^  ̂ Mais also b«#» prepared toy heattag a 

mixtur® of pben|'Mielilor©#hospbiii« aafl tJ'ipMaylpliMplilja® for 

seveiral tours at SIO®, All of e«poiittas ar« 

boiling viaeoms lit îids, wliieh may %m ozi€ia®d to tli« «oFr®s-

poadiag pMo®pMaie a©lts, Igt^COHl, tr©atji®iit with, ctolorim® 

fi®Ms the triehloriA®®, IgFClg, wfel©h a?« rsadily liyarolygat 

fey wat©  ̂ t© til® pliosfhiftie a®i4s» 

A am^QT of iat#r@stisg «©a4«tt«atiom froamets aay b« 

pir@faf«a fxem th@ ilarylohloropfeQspfeiaos. As &xm.plm is the 

r@«etioB ©f d.i.pkma.yMhlmofhomphim witit «oai» ethoxlfl® to 

form ©thyl aipbejaylpliospftiBit®, with s©a® sthyl iipfa#syl» 

pbosfhisate as a toy-preiuet, la th® pxsseae® ot ©tfeyl ioiiA® 

tfa# ©tteyl 4ifli«»yipbe8pMiiite is e€»plet®ly eooTerte-i to §,i» 

pli®iiyl«thyipkospbia» oi:ii#* î 

(OjHgjgPQl • saoo  ̂ ^2M.(0gHg)2(0^)P0 

ftli@a sofiiw mm »tAetitat@4 for tte aotlm 

©tlioEii®, %hm mmQtim omtmw, ia. as aaalegoas aaiia«3r* 

Dlph^aylefaloroptospliia® feaets witfa %«iisaM»}iy€«^^  ̂ to 

px©4««« a' l,g-aiAitiom prMmoti 

49a» Coaaat, Mmmrmm anA Mmm&mft £• S6S* SSS-# 
lft§ Cits). 
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OgHji-o (Ce%j„K:x • OH,OOOH > O î-OH + OHgOOoi 

a.® r®aeti©a witJfe a, ̂ •uasattt^at•et l:@toa«s, m&h as feenzal-

ae®t©f>k«a®ii® results ia th» foriatioa ©f a 

pfcjtmeti 

g e-c»s.H • ,g4Cg%)gMi iS^EL  ̂s^ch—oa ch—CH=e 
I % ̂ 6% <^6% 

 ̂ oco |̂,g|«o 
/̂ «o 7  ̂ a 0-0%-cii 

^6% <!'6% 

A ©«faris©iJ ©f r®«Mlt8 with «afli«r afe-iw@ tkmt 

tk# «A CG^^JgFOl, feetof# im 

% waf, aiis is SB Bamaaal r«a@tioa, foi* a slJigl® 

atoa, F, aMs to m wasatia^atst gystea toy m. lm%mm@ ©f 

fal#®©®.* reattim 4» mmmihlm hut a©«tlo aoii or mm%%Q 

aafeyirito wiil mmm %hm Trnm^tim to ®© to «»f l«tios. 

prlaajry arylphdsjphia®® af# ffetawt tof t&« 

©f tfe© ©caeresfoMlag ftespM»om« a«iis tkmlT 

©f a:ryMl«fel#3rppfetoaphia#s Mar® @oav«rt®A to tM® 

003rr«»p«aAiiig pilmrr tliosfiiia«s» rsaetioa wdtfe plisayMl-

®li.l©rofii©sfhia® m&j takes as « typisal 

eomaotj., £. Shea> S©#,, i?OS CltaiJ. 
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mt "m 

«e î̂ i>0C®)g * Ot%®g 

fh® yi«M of th« pfae-sffela# froa this rosetloa is afeomt %0$ of 

tk® ttooi'stieal twaatity, 

fto« prii^ry mi*ylphospliiB®s mm ali li^miAs witfe th® 

mxmptiQU ©f til® m&mitj%», f-teiph®ayl»tfaf aM ^^Ihrnrntfl* 

pliOspbiB«a, wMeii &m lam atsMiag soliAs* Tk^f ar« mplAly 

oxitia«€ ift air t© «»:ii#g mmA finally t© aei€s«. Ili»m bjii*©-

sbloria mi'i. solttti©ss @f th9 ^kmpklmM &« traated witli 

plafcinie efelorid®, erystaJtlia# platiBiefel©rii«s «» 

fim .̂HeiJgPtCl̂  ©r Bjtri#iie sei« ©©flTsrts 

%hm. phmpUtmmm t© tli© y#ll<» erjstall̂ ijis lijtriotitss  ̂ WM^^WL* 

fh« ffaosftiis«s possess *11# ©ioi's, aat is r»-

pojft®i to soa.«M««4®®. 

Qmlf mm myl #0iBf®ttat ©f th@ .IgfB is teow. It i® 

aat my fe® pr«fa»€ tof tr»atlflg fiipteayl-

aiil€i»pii©sfM»« wit& aa «xe®8s ©f soiim oaffeenat® im a kjAmgrnm. 

mtmrnphmm 

4{C |̂gP01 • S»agO% • %©—-^«tSg%igM • gCGg%)g^glf« 

• SC-Og • 41*01 

It «&» also %« oW&iaitt toy Ji#atiag a aixtur® of Aifli®ayl©ltloTO« 

jphQsjjbln# aai sins ia m. s®ai@t tufe# t© gSO®, felloirei fey 

Heeeapesitioa ©f th# fr©ftm©t with wat«r, 

§0* meiisslis, 344 mm}., 
il. MieMaells asi SleiitoMia, IS. 801 (1888) • 
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DlptottylpfessfMlja® ts a ©olori©#.#  ̂ visooms, pimgeiit llqiiM 

tJtet iip®a ©sfosmr® t© ait- m wli@a toatei wltb aitJPi# 

a®i€* It a#%s aa a w«ak hmm  ̂ its salts fej 

water# 1% wltli a»tb.fl ioil.A«, a©#%yl ©lil©2"li», 

toytjpogaa l©iM©^aa4 Ary kyi»^a 13ii® &ftr®eii]L©ri4# 

is got staM© la air,, tet it f@»s a plat-tsi0lil.©fii®, 

tMat mlstm i» trnwrn of a yellow 

P'Owd«r, 0ipfe«aylp&ospfaljtt« r@a«%8 witfe Alpto«aflelil@S'opJi©spftda© 

to fi"r« t«t»pJ^«myMipli©sffeia#i 

(06%)2*8 • OlPCOjHgjg • (0s%)2P-Pi0gl%)2 

Asf« axe flTe types of tertiary aroimtla pliosphiBBs knowi. 

®i.y are ix .̂ ArAr'gP, AlMXgP. AlkgArP, 

A» im %im. ess® ©f tkm a3f«#al©al 

pyimel̂ ml fi?#p«,rliig aTOaatle %#*tiary phm» 

pliia#8 mm t&e aftp3.i©&ti«iii ©f thm fittig aaft t&© 

r@a€itioa®, fittig r«a@tioa is a tSjea-toasnainii r«a©ti©a 

aai fcfe# yl©Ms ar« a0t Migii. 

4. 4 «a ^ «»aC#® 

m 

QfyMl^ • BQ^Ql • «« —̂  

?&»» tfe« ®3rjldl®ltlOTOfliQ»fii£ii« is nsmA tit® 

p.h@spMs«s #f tfc« tfp« ®»gt #aa l>« ffe® 

ii&®a lato a e©M, agltat«4 

gs» »M©a©w ami M«iox, Hi:*, Mi (1918). 
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rm&tm witb alkyl -tiallt#s to glv® thm ©orsrssp'OHAiag ptos-

pteo»i«a salts* It foms aMitiv# oMpemad with aereuri® 

elilorM®, ptlatifiis eiiloipf€«, aat a»t£aoay, arseai©., ajii 

teisamtii trlc&lojrifl.®®* ffee fomatlom of the douM® salt witb 

a®rettri0 €iilori4e has b®#Q suggested ma a quaatltativ# agthod 

for til© d«t#ralaati©ii of tMpbeaylffeosffcin®® .̂ Baospboras 

tfi0lilorii# toes aot appear t© fom a €ottbl© soapomt, &*i-

pb®iiylpli-ospiiiij« Mmets with hya»f»a payswlfids, ^jg^g* f02W 

trip&«ajlpliospii-Sj3® aulfiA©', • ftois liiiiaat®« tMat tirip|j,®a|rlphos-

phis© will aot foim a state le faafing ill® pkmpboTms 

to -SH groaps* S&mmquiMmB reaots yea&lly witli 

tertelarj phospliiass to f©nt stall© seî ©«ats,. On tti© basis of 

aaalfsli asft a©l®0mlar t®t@smiiiatl©ag, Barim ma& 
ss ?falt«rs t© tti«a tto® f©ll@wlag 

0»oC e \ / \ 4-
CH-OH^ ? »5 

Latmr, .S«bSii1ierg aiA Meliaslis^® foani tliat ecapoiMas 

w@»® ©asllj %TOk«a dom mp©a witM &qumouB altell. 

Sin©# a pM©sfli©3ms«©a3rloa h^M. woalt fro%a%lf sot uMi&rg& 

&l&m&g0 imd#r til® ©©Mitloa® it ia suggmtmA that a 

pkmpkoTwm'-mcygmn hoaA is inTol*®di 

54# Babies mA Walters, I* nhmm* So6»* Ifei {IfSSj, 
5§* SeliSntoeyg aM Miciiaelis, B#y>. 1O©0 |lfSi|» 
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®i® %km& toowa ocstpounds ©f tti# typ© AH;A:rgP, aethjldi-

pMnfl-, ©tliyMipbenfl-^anl metliyMitolylphospblae, w®r@ 

pr«î a»i fey Mielia®lis aad froa tli@ GOW«sp©»Aiag 

arylolilo3?cipli©sphla@0 aafi orgaaoz-l»# eMp©unas» Tiie GrlgnaM 

rtaggat womM 'be an #xe®ll©at r®ag«at for th@ sfjQtJh-asis of 

tfeii tfp© ©f licni-®v®r, its us® for tM» purp©s© 

has aot 'hmm ygfortet, a®## are ©ils  ̂te-riag 

ptiagsiit oa©r». Thmlr ©hMieal pfsjp^rties ar@ not anlllc# tlios® 

of triptieaylpfeosphln©. 

BBmmm of tb® @as© of pr®faratlos ©f till® arjrlAieliloro  ̂

phospblses a l&rg# atMb#:r of eoapouads of tli« %fpm 

baT® A of tfem wear® 

prejpayei asiag «<»powis m& later Dairies and 

eo-work«rs®®*®®*®  ̂ pr©par«A %h@m ttsiag %hm Grigaarfi r©ag©ot as 

th© Iftaetaat# Aa imsyaii©tri®ai pMospiiiae was prtparM liy iieat-
43 lag di®tliylli@a2ylpii©n.ylpto»piioaiw oliloria® to protoe© ethyl-. 

l>©iigylph#iiylplicsapMa@ t 

(OgHgjaCOgHgOHgXOjHsjPOl-  ̂ (GgHg) (GgHsCHgHOsHgjP • Og%OX 

m. Hithaslls aai Aaii>'« 8Q7. 193 (1881). 
§f» aai Ammamttf Bm*. 8* 493 <18f5|, 
§8.. «l®baelis, Am.>> IgJL,- mWilBfm.-
m,- Davles, i'tafs® anZ^emes, £» S&S* §2S*» 3.2SS ClSSt)» 
60». Baflss aaft. Job®«, Iteit*«' SS {1329} » 

ffaekson,, BaTias aai' toass, iblA,« BZ9B |lt30)» 
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Aa atteapt was aale resolv® tli® ©e^oimfi. 

fbss® tertiary piiospfeiasst la aMlMiJii to tfa« 0haraot#ristie 

mmtlosiB pr#Ti0*islj deaerlWft, for® aiditloji 0ompouii4s with 

Qmrhm tlsnlfW®, B^*P*CSg» Dry liydwgea cbXoriAe or aetfeji 

iodifi© earns©® th® ©liaiaatioa of tJi® earb^a dlsuifl4® ajai. tk@ 

foimatioB of pti«pfeoaim Dia®tliylpfa@aylpfaosp-feiii# 

ig o^mliy as basl# as 4i»iftIiylaaU.iii©# 

OoapoaMs ©f thm type AlS:A*Ar'*i» mm tovmrnA iA@a dlalk:jl» 
As 63 

»iae ' ^ca^omats or alkyli«ga#sim roaet witfa 

p&#myl»£-.%©l.yl- or pli®iijlf®#aio«amyle!il0TOpliospiiiaQs< Baioliff# 
ttS 

bmA WriMAl̂ f at»t®apt&i Tmt l̂wm ii©ttiylpli©nyI»jg-t©lylplios-

pfiiiii#, tet were tiaatel® to ©bt-aiia tb« frotuot ia GiJi-stallia® 

fom* 

Tto pii©spMoa4iia halites esatalaiag tTom oa® %q tkrm 

BTmmtlQ ^oap® are rdatily pr®par«t fey tritatlug th® phospbla# 

witii m al&yl 

RgP • U*'X  ̂%1*'PX 

&.m ail erystallla® «e®poia»tg that foxm €©ufel© salts 

with platiaie oiilorM#* 

Whmu arylfiiospliiae® ar® t^«at«d wltli aoii©4til®roao«tle aoid 

or mthfl aonoaliloroaefttat©,- phosphonim ©CTpomais af® foMsA 

m*- mUhrnliBf 315, m CltOlli WadeMad, 
zmn 

«S„ aal ^tatley, GkmmimtTW ana loittstry. 42, 64 
Ci«ss) 12. imi 1I5S07 
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are eoaT®rt«4 by alteall t© pii©spho2'Ob@tala®s®'̂ *®®j 

/CHiCO«i .CHg 
Egf 4- ClOHgOOOH  ̂ SS  ̂B# ̂  ^""0-0 

If %hm ehlciroa©@ti8 aeli Is .repla0®<ft by aa a-ehloroketoso, the 

ketofiie group ii S.»tro4ii®@i. aad th& profiwet is kaewa as a 

l£etofe®ta4Ji®» 

Only two aroaatie pliospboiiiua salts, t@traphenylpiios-

piioaium broaiA#®® and tri#b®ayl-a«aaphtlif'lpJiospiioiii«a broaido®®, 

Mt® b«®jQ pr®tar®t.. Th«s.e are pr®par@ft hj tfe« oxilation of a 

mixture of tyipJb.«aylphosplila® asi tM 0rignari y©ag@at. When 

tti©s© ©oapoimts are 4ig«st#4 with, fres l̂ily pr«©ipitat@t silver 

hydroxit# tfciey yisM stroa l̂y alkslin.® s©lutlotts» ftmB® 

byfiroxifies ttecjspos© to gi¥« th® pbospMae 'Oxii® iA©n tb@ ioIm-

tioas ar® aonesatfatdd: 

(C6Hg)3(au)H7)I«i (OgHgijP-O • 

SI fyiphsnylpbospfeia® Alkf&roxMe is prepared toy aidimg 

broaiB# to triftoaylpliosfMla®, th®a trsatiag tb© reswltiag 

syrmp with. sMina liydroxifi®, Ttot® tihyiroxid® is insolmlsl® in 

wat«r asd ©rystallim#® ia tliiii prisas frcm a benzeas-petroletia 

ather alxtur®. If tii® 4ibydr©xit@ i® dried oT@r sulfurin 

aeid, or is beatdA to 100® ia water, it eba»g«s over to tri-

phmmjlpbmphim oxi4«, 

64» Mioliaslls aai Oialbom, Ber*, SfM |1894)«. 
65* Worral, £. Aa* Gfaea* §££•# SS, M933 (19BQ}* 
m. M#toics, 3*-. a. Mm iim&} /^q,a^. 

5Si4""(llSI)j7  ̂ "" . • - -
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file t9T%i&rf arylptospMa® oxlt®® say b« pj-^far®! as 

iMi©at#i aboT# oT toy oxiiatlom of th# phosptiiae, • fripli©Byl« 

phmphim Is resistant to oxidation witM -mygm wkmm. it is 

sttspeMM ia wateri faoww#!', if iipheayl Aisalfite is aAi«fi 

th® e<»f>l#ic toTmmA is f«.a4ily oxi€ig®t fey oxyg@a^^* 

'̂OgHgjgP » Oj, -tgfî .).«gSL, ZtCgHjjgP-O 

Peraeetio acl4®® reacts with triphsnylpitosphln© to give a 93  ̂

field of tfe® oxids* S#l@iiia® oxit#®® is reported to- eonfert 

a solution of tripJi#ayXpliospiiin.it in diy ljen2;®n« to tli# oxid®| 

hommwrn  ̂ m yi®Ms w@r© iaAie-atei* Th® oxiiatioa witk teroao-

aitroMttoaa '̂̂ ® gi"r©g almost a {^matitati*® yi#M of tfe© oxiSe 
4® 

and til© mm» is tm® of alkalias pemajagaaaat# « 

lh@ aixsd pfaosphia© oxid@g of tM- tyjp© AlkAXgPO can hm 

pr®par«t liy tli« actios of bast on tto.® al̂ ltriarylphospfeonim 

liydroxia#! 

-CagHglgCa^g)!^- —» 

It i® iiit«2^stiag to aot« in ©oaaeotioa with tiiis r»aatios 

that th& mmm of elea-rag® of a ssiries of ratieals appears t® 

fe® ia til© follewiag > C l̂̂ GSg-^  ̂> O0%-> 

e?* S0^oab8-rg, |i, 16S i2.t3S|» 
m, MThwm, J., .pyal£t> Ctoem*, 131. 35f -C1931) Z"c,A., £6, 

104 Cisml/. " ~ 
09, M®l*Bil:ov aM l-ekitskay-a ,̂. 3** <l®a-» Qkrnm* 8# 

834- Cl»38). "" • 
fO. M0l»ail£OT, It 3.S46 ClfS?)* 
fl* featon aai IngoM,. 'J. Ch«a. §©£•» {1929), 
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E. .1* E. .1 • *• 
• •jQ:m—> p -.mm 

r 'E 

E. .B 1  
• • 

P : 0: * H"** 

H- •«•• 

/ar7 

r *1 

M* * m ^%o 

1.  .1  1 » 

Q\ > B: P "J: + r £Il!Z» M P 

1* -m 1 

If %h» tQWt TB&iemXB,. hmm Tmptm&utoA as E, ar© dlff©r'«jttt, 

tim radieal liaviag tli® gî aatsst tolmmm for a segativ® 

eharg®, ©jp, a<i#©r4iag to t®2atinol©®  ̂ sugg@st®t fey 

Khfiras© ,̂ tli@ mos"® aegatlve ratieal, will hm ©j«et«d. Wten 

thejro is a ®©iisii®3Pabl« tiffei?©ao© iB tl# negativity of th# 

radifitalfl invelvefi, tfa.# marm a©gativ@ yatical is «J®et@d to 

tfe# @:xeliisioii of tfe@ otto®r», Eowevex, mhm tb« radieals are 

of about th® saa® oMsr of aegativity, ae is th® cas® with 

fi~propyl- .aat n-totttyl», th® @J«©tlett oeemys almost at 3raaA»» 

fh® relative «as© of ©J»0ti0a,. as wouM h® ©xp®etad fr<» th® 

aljov® mmutlmoA a@®haiiism, is in with i:hara®eh»s 

series, with th© @x«@ption of 

If th© phosphorms atom, tiM«r th© eonditioM used la th® 

rea^tioB,- &om& aot aflait th© deeet of «l@etroa® to its omt@r 

®l@otroa shell, th© reaetioa prohahly take® th© follcwing 

©oars©* fh@r® is first a radieal-hyAroxyl ©xohang© of th© 

fB. Earaseh and yioimer, £» Oh«» So©«, 642 {193B)# 
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typ# fey SaliJigasxt aai. eo-woirkera^® fm tb® raat« 

tistJTife^tiea r«a®tl0» aai hf Qllmm aat e©-w0yle»y®  ̂ la tk& 

halQg@m»mmtml ta%&mmfmalm Te-m%%.&&  ̂ thm tfe® l̂ P'̂ C® 

hf XmB Gt a loa# wmit lj« ooawrt#t t© %h® 

ffe®spltia« mxMmt 

M* n* 
• •  

1: f M • '.Q-.m" >»: ,F :#»« • »" 
• • •• 

% «  •  •  

1 » 

1* E 
• • • • 

1: P ;©:H  ̂ B: P 
»• •• 

• • •« 

1 1 

s* • H* > m 

Utis r®a®tl<M w®wl.4 fe® favwti hf ti.® hi0k Bmmmtvektlm ©f 

1^@ JStytfoiyl l©a wumlt %« t«»¥®r8iW« Meaits® ©f tt® saa® 

®f fe»ittloa ©f %km wsrsaetlv® f&osjplaia® @xM®, fM©spM©r-

us, ia fli#«pft©ai-aa ecî Qwiiiis, Is a a®gativ® at«» ffeeifelter®, 

a bighly m^tivm yaAical sfe©ml4 mfidr®© witta 

gp#at®p ©as® "tMaa tkm r®lattv«ly rî î ais, aat iKKp®^!-

mm&t&l ®fl4@a®« s«tosteatiat«i' ©oaeltisim. ®bte a-amptfeyl 

phm&fl ar® @J@©t«t at luw wkllm 

Oaliagaeaft" aat Beatty, 5'« Otom, Bm*. il, Sf-ii (2.939); 
©alljafa®! ,̂ l@atty aaS l«al, ftj* BfW ClS^^h 
Oaliaga®j?% mM Smmm, jM&*» sl» flfSf}. 
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©osposdisg , ?5 , *7 6. ̂  

e^HgPOCSD g  ̂ C^HgPOSlg  ̂SSgSgPOg 

Thmj say als® to® pirspar®# fey iehjfiratiag tb@ pMosplioaio asid.® 

with phmph&rm p«iitaehl©ri-de, hut tlie resMltiag pro€me-ts ar@ 

not s-o erygtallia® as thos© fomM 1»y %hm f©a®r aethod. 

fli®g© ozia©s &itf&T tmm tto# JBitaro eimpottisA®, ia that tli«y are 

true aeia aiiiiyai?14@s and as?® reaflily eonTsrtei by water to 

til© eorrespoBdiag phasphoaic aeits* 

Si©r© are tbxm types ef a«iis ia t&@ arylptoospfaoms 

s®yi@8, aaMly lPiOa)g, IPOCOHlg.* ©M %M®, fke pMnyl 

4«riTatlws of tli«s« acids were ka©» hmform tli® ©©rr^spoM-

ia.g arsMioal ©tmp#uaas w©r« pr®pa,r®4, %hm a@tliod ©f pimpara-

tiea of til© pJteosp-lLOi'«s eoapeaats l-eing adapted to tli® prepara-

tioa of til© arseal® S^rivativss* How®W3P, tli« diazoalua 

r«aeti©ia, ttet bas hmn so BummBtnl in tM® pf@pai?atloii of 

til® afssaio ooî omts,, has aot ¥©#» so friiitfttl i& th@ phos-

phorxm strios,. 

fkm pliospiiinoma aeids» RP|OHjgt g®a@iralXy pr«par#i 

by liytTOlysis of %h& mTToMpm&lm filefelorophospliiiieg witb 

or alaolioli 

OgH^Ksig ^ mm o^HgPCOHjg • moi 

7S. MiQliaelis aa4 lotto, B«g>. lf4f (ISfg). 
?i. Mic!ia®ll8, Mii>. lilt 43 fidOl), 
??• Miehaells and iiaa»off, B#r«« f, 1688 (iaf4). 
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Sofiiiiii liypopbosphit#, laHgPOg, reaets witJx Aiajgoaim 
?8 eî omts to glT® th# pfeosphiaotts aeit 'i 

* HaHgPOg-^aSî  OgHgPCOHjg 

fil® a-0i48 of tkls typ® a»@ all solid® t&at readily torn, 

wBtrnX salts ern  ̂ to«fel« salts witli liyArasia.®#. lo aitr© ©r 

aaiao sufestttut)  ̂ aeifi® ar® k&mm aaft tli® balo^aat«4-»aeiis 

M® not Qtotaiaet toy hal©g®aatioa, fh@ ester® &m ©totala î, l>y 

treatlBg %km et.TfMiQhlmophmphi&9B witfa u&&ixm alk©xi4#s. 

ffa® phmphQ&iQ aeids, l?OCOHlg-» pmprntm  ̂ hj tfc® 

^yfiralysis ̂ @f %hm ©ofMBpoattag tefeaetolorM® ot oxy-

• 3HM IPOCOllg • mQl 

Ei»ooig • mm ^ moim)^ * ®ci. 

fhsse aolts ar@ s#lia, stafel® Qoipowafis that #an fe® nitrat@d 

o.r ltalog«aat®4* Scro ©arfeoayli® aeii® ar« kaom, tli®s« îag 
m p3p#fariHi Ijy alM ©xidatloB- of t&e tolylpkoaplioni® aeits % 

Torn piiospfeoni© a©i€s lo®e watey whmn ti«at@4 to fona t^® pjT&» 

phogpjfeoai© aeifts, aa4 tJb®y amy bs &@eoapos»i toy keatijag la a 

s@a3Lea tufe# wltfe teroais®®®. Hita tieatst wltM soda-lima®®!, 

tli@y ar@ €ooiMp©»®d to fom a hj&To&m-hQu oad pfaespJisrio aeid» 

m. Fl@ta, £. Ohw,. It 84 Cl®3?| Si» atSfJJ. 
ft. m-tom®lt.s mat.Mattiais. Bgi., ?, lOfO (10f43. 
80, Ml©te®li®-aa4 KQbXmT, iSH,, f, Slf |16?0), 
81» Mlehaslla, Aaa.. 89S, 2«1 Cisfc), 
eg, Miciiaalis aad B«aaiag», B#f.. 9, §lf (1876K 
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fh® ti©th|'l aay fe© pir#fa]p©6 hj li#atliig %M mllr®T 

salt 0f til® aeift wltii lodld®, wbil© t@eompositioo of 

tk« tstraeW î-iAe, EPSl̂ j with ©thtyl alco&oi giT@s riso to 

a aojio-t.ttiFl ester, IPOiffi) fOSg^), If tli® is 

li@at©d witii ph&ml^ kf€mgmn -slilorid© is ©TolTst ant tb® 

diplitajl ©st03r Is foTom&rn 

fh0 ftoosptiiai© aei4s» lgFO{OH}, ar« also pr«par«4 hy 

fejdirolysls of tM© phmph^raa 

figPClg • Mm EgPOOl 

miAs nmAmrgo tbo traagfomatloas a® tMos® 4®s-

ei'it>®4 for the phoaj^boaie aolAs* 

Sutostitutiim ia MsylphmplmTm 

fb© p&ospMaes ar# quit® s@ii»itiT® to ©xltatioa reagents.. 

The italogaas aM to tliea t© for® the p0BLtaval«at dito.alid©, 

til:©wi®e, oitri© asid and sttl.fmric aeid r®a®t with tfeea to 

fom, r®spe.®tiT«l|', ttes Aiaitratis aat th« iisulfat®. G-oas®-

twotl^r ao nuclear sutostitntioB ^©aetioas h&m hmn 

tbat aouli tofe ta^aa plao® witii tk# pb©spto^s 

©omponafts. 

n-Butyllithitia iias been fomA to lastalata tfiphsaylphos-

phin#  ̂ to give, upon eaytooaatiOB aat fefArolysi®, a aono-

oarteoxytriptofiylpJtospfalii® • ®i® a®ii was syatliesiziit la %M 

.!^6ha@liB a»d KmmBW®Tf Bar»« 8  ̂ 1306 (IBfSj, 
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follewlag aaaiieacs Mf&ssyleliloropliospltiB# wm tx@atet with 

m mmsB &f ftreaid® t© obtalm 

a-te«K>p&e»yMipli#: l̂p^MospMiiie. latter ©Miponad was oot 

isolat«€, T»mt was stib|«et©d. tO' st#aa flistlllatioa to rmmv® 

bTQirnhmmms* ftoi mthmT soltttloa wm tfaen traat©i for a 

sliort %imm with. n«bmtyllltlil«a ^4 thm protaet was 

Tk® resiiltlag a-earboj^plisayltiptomylpfeogpiiijtt® was ia@ati©al 

witb %hm protmet oMalasfi fey aetalatloa of triptoaylpltospMiiss 

OOOH 
4§ toe 

thm 'ralidity of %h% halogea-iaatal latefeooT^rsioa f®aotioa, 

wltb tJiis typ® of eoapomfl, was testeid toy reactlag a-lutyl-

lltJiiia witk jg-barwupfeeayliipteaylfbosjpMn©, ®h.e aaltisg poiat 

of a aixtttye of the r@sttltiag ,paga a©id and tii© aeta aeid was 

aeel-isAlf lower tfean %hm aeltiag points of eith®? of tfe® pur® 

cc^otmds* It is of iat@rsst to aote tliat trlpjfe®aylaaitt® also 
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to tmm a mtm 

Mi Sot®#® twlpbM&flpkmphiMm exit© 

wltli m «ix"6ffir# of trniM  ̂at$i"ie. aat 

«©it» %© ofet&la a fa?o€m©% tim% thmy t© ¥« 

tsi-»j|«-ai%jf@ffe«aflpfe0gtM«® ss:M#.* Eow«v»if, etell@a^3r a»t 

WlUfctosoa®  ̂ &av». tM« tftaitr© to th@ tirl-' 

aaimo tMm It, a®aa« ©t tli®' 

Saada»y«y t© s®w- t?i'©h.l.@3mpfe#ajljp&®spbia® 

mMm m %km m© p»f.:af©A hy t»a%t»g ftoipfeoms «yoJBJL©r-

ii« mitk Ibrwii®. Wm mitrm sroup, 

Im t© i»ta .posttiaa «ii«a triph-anfl-

pteSfiitaK ttxMs is litratios ©f 

fliiae also wsmlts ia t-JI# f©3WLti#a ©f 

&«l©g#»atl©a ©f tii®' triarflpiioipMrn®® aai 

#ixlt«s f«so2,%& ta 4i®€®ap©iit.l»a of tii© mAmrnXm-, 

a®M was by a of 

fiadflg aitxte aai smJUteî  asMs t® gl*# & iisaitiNs 

If witM ®f trif-h»aylptospbiii@ 

«cM«» is m&M* 

W.«tta#lis mM &air# oto'feaia#4 a 

a@fi ai,tr»t£oa ©f 

84. Stoll#ngiHf- m& ltlk-Sjt»©a, .J» MS,»* liflNll, 
m^. Wmtkm&f «, MIS " 
#i. Mt-ftfca»ils i«i4 .iliM-» t* nil (ISftJi Aa»»« 

i». gfi (isffl, ~ t 
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til# solution was aiiowa lly tiie igelatiea ©f 

%hm dimags-epim tor«ite salt of tlie aoit eorrespoailag to 

a «arl>aai® aelt la tfeo aitrogea 

• se^M  ̂ 80  ̂'• GgHgt("^a?)g 

geo© 
'. i-» SgHgF|0O^r)g,. 

Dlptoaylffeospliiii#,, |G.gl̂ |gFH, waa aiio«a to s'aaet with tk@ 

d îgaaM met̂ nt ia ae©or4iiii«« with tlie ab©v« yeaetloa to 

gif® a aoa«agE®sl«a fereaii©, 

fr-lfhenylptosp îs© hm a© astiv® hy«lTOg«m, eeassqmeatly 

it A©©a TOt reaet with tfe« O l̂̂ ai-A r©ag@at uaier #3?iiwasy 

etmmmtmimm.t. Howewy, ia tli® pfspafatioa of trijpksuyl'* 

phmpkim tTwm pliospii©rms triehlofii® aM piieaylsagsesium 

feroaifi® s©» t#trapli«aylph0spM©jaLiiia mg usually 

isolatsfi., Fnartfeinr i»v®gtieati#ii sbowefi tJ^at wb®m. o^g®n wm 

pmBm& into a ai:xti«® mt tripM®aylpkospMia« ast ptoayl-

aagsesim toroait#, ami tb@ mmnlting proAnst was hiya.r©lyz®4 

witfa aeit, a Jiigfa yl@M ©f t@t»pli:@nylp&©g-

fbooim feroait® was ©fetals®#, Botojaew aat tiaf# 

smggested tii® follswiag aaeliaaiss f©r tli® reaetioai 

8f, 3"©fe and Bugollier, Ccmpt. r»aa, > 184* 1454 (192'?) 
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(GgHg)gO.. G-Hg OA 

fO^H^IpCT ^3f - |C-«] |̂«0 

COeHslsI"--..̂ 06%  ̂ g  ̂ (=6%)31^0.̂ 06% 

(Og^)gr' "Br (B„H.).0--' ^Br 

(CA)«0''  ̂ m^. ^HGAl 

|Cg%I^Fai • Mgc  ̂ •»• —_  ̂{%ag)^jrar • mmr^ • ^gO 

ffa® ©oSMinatioa &m.pXmx»m /SJ mA /W mmrm assme-i to ®xplaia 

tkm foisatlsa of ib«trapli#aylph©sf&oiilw %5Poait@, lAlek was 

olitAimA tmm %hm ^m l̂m M7* Tk^m wmm ©tfe©r pcssglM® 

©omrs®® ttoat tii« rea©tloa aî t t̂ a&e t© §1*® tli© saî  fiaal 

pjrotoots. fk9r«fore» a s©ri»s &f #x:p®ria®ats was plaaast and 

9mmlm€ m.t tQT tfa» parp©®© ©f «®tafeli»Miag %b.© trm# jasefaaa-

isa Gt tills rsaatioa. 

It, at firs'fe, appeared iii#ily iapi?ote¥l# tte% a 0(Mpl«x 

e«po«s4, svL&h as #capmuft€ /W, -mnM. hm oxitl2@t at tb© 
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eoSrdiaat# wi»a an oip îioaetiallie boat was pW(S«at|, QJt 

that trtpfeeaylpfcospMja# wotiM oxi4i»i in pTefmrmm te 

tlie 0r^aoa®tallle ©onpomft# Sia-®# tto« fl@M® of pli«iiol 

©fetaiaet hf tfa« oxiiatiQH of pMeaflaagaesiua ast 

w&rm mn&h lomit tbaa tii® fl®Ms ©f tetra-

pM®aylptiosph,©iiim bTOald# ©Istmiasi twm tlies© ©o^eajads, %hm 

orgaaosstallie soaponafi was ®ith«? not IbtoIv®! ia th® 

tioE, ©r tits tirlpfe©nylpii©spM3Q@ aetst 'as a ©ataljst tm tli® 

r^aetioa, Wmot tfaat tit® oxiiaticwa ©f tlie orgaaoaetallie 

©ompoaad wm m% m st»f ia tlil« mQhmtm was obtaiaeft wtoea 

litbitta fJi®aoxi4@ failod to »a«t witli tslpimmylphoQphlmm 

a# fallmr# of til© pli#noKi4@ t©' smmt mis® ©liainatei tfe@ 

pî pos©i #xia«ti©a of eoafl« fSI at %h® cjrgaBCffi®talllQ feoM, 

tm tEi» fteamii# aiiouM reaet with, ti'iflieiiylpliespkiae t© 

fom til© mmplm:* A ©©asifi@ratt@a ©f tit© ©Idstfoaie 

of %h% smggestet ©xlfi.ati'fflft emplex smppe^ts tb® 

ab©¥# #vi€ea#e, tm & TmTTm.g<m@nt of this sempcsiina skoaM 

give tetraptottflplosphoniiiia, Itroaifi© aad oxidej 

m. Oilaaa mM Wo©4» i. Am* mm-, S««,, 4», 8©© (IfSf), 
8f. aai TSpdrM ,̂ ^ZfTJlkWl 
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0 0 
lo ©vi4«oe® tor km te««a aotet pytor t@ 

hftTOifisis ©f tkm aixttir# wltli aei-d. 

TrlpheMylphmphlamf ®ttsp®M©t ia water» was not caiiized 

fM,@aylfto0«-ffeiii# was solubl# ia was a p©s»itoiiit  ̂

that tJbt® «lfi« wag first f0iii®A asi %h@m mmt&S, with tk& 

oi?gajttoa®tallio mmp&mO, t© glv® tii© ptosespbeaim Myaroxia®,, 

MM a oa %him me«liaaiaa, ^wygm gag was pass#t lato a 

qqM 0th&T mnlMtlQH of tslpfaeaylpMospMae  ̂tottt a# app»oiabl# 

•©aiiatioja o@©ttri?@4» fkin fili not preol«#« tii® ponsiteility 

tliat the orgaa«etall.ie attM m a eatalyst la t&@ 

mmmBim ©f tli® ^hmphim to tto# caciie, î«ii tlieii rea^tsi 

as emgg©st#t ftet tliis wa« ja©t tMe tows© ©f tii@ r»* 

aeti<sB was sj î»n. toy tjrsatiag t.rip^«yli3'M©affeia# ©xii® witii fe©tb 

aM p^li«ayl«gii@siw Ija smlth@T 

iO» 0ll»a aa4 £• Aa» OI>w» M# .̂OSS iltSi) • 

fey oi:yg«fl gas ttaless a catalyst- was pr®s«at® .̂ Sioo© trl-
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laolecttles and wli«a %li© Grignart r»ag©at was tiaed %hm yl®M was 

fli© ailalio© a©tals are strmgly el©etr®posltiv« aat 

liava iittl© t@a4#iiey t«5 'foxa coapisi:. »ol®0"al@s or eiKtlat# 

 ̂ sospomAi. ®i© low«2P yt®14 wiiea pIi«ftyllithiiM was us®i indi-

eat»a tfaat thm eisSrdlaat# if feiaet t© as lar  ̂aa 

extent as witM tfa# #rigaart reageat, wm less statel© and .mor-@ 

likely to uni«rgo sii© reaitiofls# 8lmm plieiiylsotim was 

iasolmbl® in b®nz«a®  ̂ tfa« a©ap©lajf solveEt msefi witli. it» 

©.©aplex foliation app©ar#d iimlikelf to ooC'iir, aM m «vli®a@© 

fojp tJ^« fematioia of tatfapb©ttylpli©spfciojBiwa -mm fOBui# 

Thmmm resmlts iadieate tfiiat th® rsaetiott tate«s plae® oaly 

wkmi the GeSrHiaate eompl©x i» pr®s«mt mA thej asy best hm 

iiit©Jfpr®te4 by tii® follcwiag a»efeaalsia, whlcb is ©ssiaiitially 

tMat pmpoB@& by D©4oacw aM M«tar: 
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s«o 

; %'.OC0gHi)g 

^JE7 

•> ca^Hg^^F® • 'Mgmm. * 2lG^}.^o 

A©mr&im t© this stMasj tli® ©mpXm Qmsfow^ ftl tm 

to £1^ li&tiA r@a»a»g»s, witli a shift 

©f t&® phftai-l grtmp atta©k«i. to tfe@--mga@slm t® th« B©r® 

stalbl® loB. 

$rl:pli@mylpli0spMii® i» a@tal.at«a fey a^-toatyllttbium to 

gif® a »itm pr#4met,, m 4is@«s»@t ia t3a@ ff®-
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Staiidiagor aad Meygr®^ tia¥# prepared tripfaenylptos-

pliia@€ip{i#aflaiftfaaa« toy tiie ioter&etioa ©f trip&#jsylpMos-

fjtiia© witii 4iph.#sfMtago»t]^aae to pr&ftue® a piiospiiaEia« 

wtoiieh loses aitrogen. -wlieii iiaat®di 

<06%i3P • (a6%'E°% 

s—- Hg + (SeHsjaP-ofOgHgSg 

Ibis ©eapeimi was roaarkatel# be^atts® of 1»ii« fact tMt all 

fiwe W&XSU00M Gt tk9 pkompkQ^mw,atom were attacb^i to ©arfeoa# 

Howev©r, slaes tM® pTOferties of tb© mmp&iMA ressafelei tlios® 

of tb© t®traa#tlfyltripM«syla#%bylem®ai'y® prepare by Seiileak 

aat Hsit'Z®^ tk&m was a trnKstloii as to wJieth®r or sot 

fife rm.lmm» wer@ etttiiral«at» la %hB liop© «f gaiaiag 

furtb«r kja0wl®ig9 ©©aeeraiag the volmmmm of pkosph©rns, 

Coffaaa aaS tia-r# lov#@tlgat©t tto® raa«tl©ag of 

alkali aa-tail aUfcfls wltfe ptespMoalm salts* 

frip|awyMiph#iiyls«tylp^»pli»ai®i liroadd® r©ai©tg witii 

a-tomtfllith.im m tripheaytoetkyls-otiuitt to protuta a good 

yi®M pf triplis.fiylpfeespblnediplienylmethylene.... 

pliQspfiioaiw salts that w&m w.s«4 w@r® Mfittiyl- aM ©thyitri-

f^«jaylph©sphottiwa.iGdid©s a»'l isopropyltripli«nylpliosplioai«B 

fer©iii4«., flia-sa nospomds r@a0t#ft with m ether s-oluticm ©f 

fl, StaMlager and Meyer, HelVe Chla., M%a.», 2,, 635 |i91f), 
92. SeM&ak aai Holtz, B#r«« 4f, 603 Clsls), ~ 
91. Ooffaaa aa4 ̂ r?@l, 3". Ja. §l2B» 122.*» li» 3^®® {19891* 
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©r' tX'ipliejiylaetb.yl̂ Gtiim %o produce m eolor®4 

so-latiojs,- wiiieli was i#eol0yiz@t ®s ®2f#sw» to aolst air# Thm 

pafo-flmets isolatst aft®  ̂ t9«oaif«ksttl»a w©!'©, jr©sp@tti¥®ly, 

iipMeaylastliyI-, dlph®ayl«tlifl*, ssA tipiieaflisopropflji&os-

pbia@ To mmmit t®w th& fo»ation of li©tii tfifMeayl-

pk9Sjplii»#4i-pfc#jafl«tlifl®a® ami tb# fliogphia® ©xides, thm 

aasttfflptlon. was m&A® that tfe# first proiiict of th« reaetioa 

was a pMospMJHia®tk|'l®a# teat i-saeteA witii tli# moiBtum i& the 

air t© f®3« a phmpkmrnlwrn Mftooxld# irtieli t© gif® 

%h® pbosphia® ©2:14® -aafi 

!°6»5'3^Ci * • ®Ao 

,0H3 (OgHgjglMSHg 
OB 

{%%lg{C%)B.O • 06%. 

•®i®r© was m© iaiicatiom in ajay of tli«se reaetloas of 

fomatioa ©f a plieaffeoTOs ©©sp©ma4 ia îeb fiv® ©tuiTal«nt 

•aleases w®^® with, orgasio raflisals.. 

Grl̂ art -aM Savart®  ̂ lia*@ r«p0^t«d tli® fosaati©a of a 

tfiptieayMietfejlpliospliia© by th» f©ll«wliig s©q«,®a©» ©f r@-

aotioasj 

(OgHgjjPOlg • BMgX — tCgH5i3l>!MgI)3£^{CgHjj;^I>(CgHg)2 

94,. 0:rigaay4 aM' Sarari.,. OoBPt* reM,., 19E* 5g9 il931)* 
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Hewwer, Blonst iias mkmm thmt tM® «oap©m4 pr©pay©d by 

6rigaarfi-afi€ Safari wag trlpfe@iiyl.®ttiylfli©«pfeoaim i<jSt4@. 

fM® «lt-lag poiat -©f tfais ©©apeasad ^hmg&9 upom mxpomum • to 

aiip ,̂ l̂eJb. probably f&t ti© ofessjriratioft of OrignaM 

aad Sairas  ̂ tliat tfa# »lt£jEig p©lft% of a aixtm» Qt tfaeir 

®«poiia4 aad so* atttli©at4e triftomFl@tliylpho®p.b.oai«a ioti€# 

was 4«press#4, 

]fe©paratt©a of ATflmtmrn 

Aallia©, tb® siapl®st ©f tfe® ax©«ati© aaines-, wm i80-

lat«i hj la¥®it©rte©a®®, ia Mm., hj %h% ii»tillati©n ©f 

iBiî * It was isolat«t tmm «oaX toy la 1034, 

ant was syatk©sim«4 hj liala®®, Im bi' thm r®tiioti-QB of 

la 10  ̂ sMwei teat tto 1ias@@ trcm 

ttose tor#® TOmfe#s w«r® id@ati©«l., fit© lasis of otir kawJL-

e4g« of aailia® airt its alii®® was lait d«?wi la 10€S-»5i hf 

A. W» Hefwaaa !.» •*C©at îfe«tiioiut to- &wt toowledg# of th@ 

volatll® orgaaljgt terns#© pri«ier ar#aatie «aia«® ar© 

mltkmT or fel̂ -»b©iliag llfmifls, aaA ar# «-asHy 

ae€®sslbl« %j rstmstiea of thm nitre e©afoma€s tliat ar® 

95. I. C^#m, So®,. 3Sf CltSlll 10ti UfSl), 
ifi, gafarAoga^m. 'Aanal-aa a«r physic aafl efaemle, S, 39? (10.S8). 
ff. Imp, imi|. 
fS» linifit Aaa» « 44,- ISi {1842) • 
ft* Ho^ma.. HM-'-t JS* 3f US43-I. 

100. WmtmmMf ft, 11 fl©&ll aa€ earlier papers* 



www.manaraa.com

- 10 -

obtainet by tirset aitratios, ®i«y ar® tb® starfcisg material 

for til# prefaxatioa of a large of eQ®i?-miii4s of g3P®at 

taeltaiea.! iapertiaaw, C©a»#qm«m'ftly, ti©r® ia s®ar<5«ly any 

©lass ot sml»sttoe«s wMe  ̂ Ms hmn liivastlgat#t wqv® ttor-

©iigbly asA with aof# ®iiee#gs» 

ffe©jf« -ar» ft am0b©r ©f ®f prepartag prlmry 
101 aTOmtte astasa feut t&ey ar# g«3a«rally fey tkm 

3r®i«et.ioa of tli® aitTO mmpovm^s* 

A hmlG§m atea earn li@ replace# liy am aalao group If a 

alxt«re ©f tkm s«mati© balid® ant a*o-aiw iiytî xit® mm 

hmmtmi ia a prasstire bosto.. fb® fealog#© at« i» msually y@-

#1&©«A with ilffleulty, herim thm rsastloa is tts®A o»ly is 

sf®eial eas®», mmh m tkm f^rtpamtioja of 4.«smitt©4ili®a2©*» 
t fjo 

fii3PaB • wfe©» *a nit*© groaj* «maao% h® 

A hf€m-xfl gr©mp #aa he r«pla««ft fey aa aaiao groap ia 

0®rtaln a»aati« ®c»pottads if tii® liy4foxy expound is keatdfi 

milder p.res#ttfe witb a soliatioa ©f a '̂Oalaa salfit® aaH 

aaaesia* 

ffe®( Hofjaaaia r@a»attg«a@at say ttsei is epe îal eases 

foi? th«t p»pa3Pati©a ef ffiaaxy aalii©«.» flis prlmiTf areaatia 

aiBiii®s «ay hm «oaf#rt®d to ssemiary aad tertian aatines. 

101.. f©r Tetmmnems to ofigiaal lit@»atai'© tli® r«at®3? is 
r®fe«®a to Hiekiafeottos, ••le-aetioms of Orgaai® 
poimd®'*, l4ia^aiis, Qmm aafi C©», M»w Y©rk, CltSBj 
pp, SlS îlS, 

101. Mlfflaa aat ¥aa Iss, J, Oheia, §©£•» M* CltlSf)» 
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Th&f eaa. t>® alkylatsî ^  ̂by lieatiag %*ith alkyl faall€es or 

al& l̂ smlfatas ĵ̂  s«©h as i.i.m&thfX la tli#s« aUfefla-

tl0ii r@a6ti©tts,. a alxtaf© of tli© mmndaitf aad tertiary 

amines is msmaily o%taia«d# fhes© aay hm separated hj treat­

ing thm with eeeti® aabfiriA® or l>®aE®ja#siilfoayl 

@til0rii®, witli î©k ©aly s@eo.Bdt.ry hm& rmmts t® giv© 

aa aaii@» Si« aai4» is aoafeasis *iail« %k% tartlary fcas« is 

goittbl® tm €ltat« ais@rai aeits. fii® ss«©B€arf teas# #aa hm 

mmremi. trm. thm aisit® hj Several w©tM©€s ar@ 

toowtt. by wiiicli aonoraHyl a»llia@s ©an be ototainei iaiae©o»fa-» 

ai@& hj the tertiary f©r «aapls,, a@«t«nilite foms 

& sotitM wiiisli reaets r«a€ily with aUcyl toalit®s 

to gif® l-»altyla«©t-aaili4«g tfeat eaa byir l̂yzeA t© giT« 

th.# s«eoa4sry mlm. Also aailine eoMisaffss with sia®kfA@s 

aat witb sow to fora tlie so-sallet S@kiff*» ^as®s. 

aas® base® eea Ij® r@ttte®t to s@«oMary aaiaas toy softiiss aai 

aleobol, fr#at*sat of a base wltii a Srigaari r@» 

a^at ferns mi aftAitiua eo»pl€3- ttoat Is ky4rolym@a fey irat©r 

to give a s®cottdarf asin#! 

H 1 H 
I ' H®0 I 

Og%i»^E • n*mm —c«i 

Mgs R» m m *  

103. SiA îek, faylor aat Balc®r, "Orgaaie GMaistrf of litre-
Qxtort Uaiversltf 'Press, Mew lotk {If3?} §7-61. 
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Aaotlisir astMM mmlatm la treat lag tli® Sciiiff's t^as« wltb 

afe©tliyl i©€ia® m timettiyl smlfat®. 4 qm-tmrmTf salt is 

formed whleli is #asily faydrolyzed toy water to give aa 

li-aethylaaijft# t 

Siae© ttoi®. aroaatie lialog©a oompeimds ar® aor© stabl® 

tbas til® alipliatie iiali4#s, til® ssooaiary aai tartiary 

aromtie soaiaes ar@ aor© iifficttlt t© pr@par@. Si® raaotioa, 

hom&t@ie, is faeilitateA by tiia as® of eopper brons® or of 

tttr©s. Tii® introtuotioii of ©a© or two groups is maually 

gGV«ra®<l, Mors or l«ss, by tlis quantity of aryl kalid© 

present* However, if a diarylaaijn# is d©sirei, it is b-®st 

to tis® tb® acetyl derivative of tM aain® as starting 

aaterialj 

H H 

Ggl̂ MwO-Ogl̂  1- OHgl 

eaprous iodida, potassim earloaat®^®* aad hî er t^para-

QoMlsrg and Hia®ro¥Sl:y" 

H 
1 

CgHgS**® 

treated a solution of 

104. GoMberg, B®r., 3i, 16fl llfOft): 4541 ClfOf); 
Q#iaan Pat@at 185#M3f 18f,SfO* 

105, Qol4b«rg ant liaeroTsly, Bsr,, E44S lltOf), 
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a©14 la ait.ie0b«iiz©ii« wltli ioAo^mzmm a»t 

olbtaiii#4 a blgb. ylmld of Hjl-dipbaaylsatliraoili© a©li, 

Cofp@r powi®.r sat potassiwa ©arto^mat© w©r« tts®€ as catalysts, 

ami tfag rsaetioa was m^ri&d out at th« tooiliag point of 

nitMb^flgene, Qoldbtrg later att©apt©i t& implieat® tbis 

reaetloa msiag ^• îaotoeazoie a©l€ ia plae® of tli® antlsra* 

ailio aeid tot obtaia«€ ao ©oniaasatioa pmAuet^^^  ̂ An 

attempt has fe®«a mad® to mxAmnsm jt-iCMaobemzoie aoit with 

dlftfa-eiî laaio®, using tli©s# eoatitioas, hut t&® a©id was 

de©arli©xylat®4 before eoa4®asati©a liM takes plaee'* .̂ 

Im m stt«apt to stateiliE® tlie earfeoxjl ^o^p, th® 

m®tbyl ester of £-aaiaob-©a%©l® selt wag pr@par@fi* Hiis was 

treated witfa a larg# mxmas of io4otoeai:@ae; faowsver, on th@ 

basis of til® aaalysis, oialj me pboayl ®Poiip was ijatrodm^^ed 

to giv® m@ttiyl l-pfe@ayl-£-©aiaol@n2oat«» Simm %h9 &!»©¥© r©-

mtlm failet t© gi"?# %hm desired tartisry ©aia#, but aid 

iMieat® t&at %hm mmthfl @st@r was a gatisfaetory r®ag«Bt 

for tbis typ# of syatMesis, attbyl j-io4o%@n2oat@ was pr®*-

par®i» It oondeasad readily witli AiplidS l̂aaia© to giva aetiiyl 

N,l-dijplitttyl-j«aaioofe©a2oate« la tiiis latter rsaotioa a 
10? 

»Mlfi©«tioa 0f tli8 ©oaiitioiis tts@i by Eawai , io tfa® 

preparation ©f j^-altropii#ayMipii@iiylaiaia«, was ®apl®y®€# Ife© 

los. soMtoerg, to,, m, 4SS1 iimn* ^ 
107, Eawai, OS ,̂ So#* . i&mu, Mt 235 (ItaS) ££, A., 

Si,. 00 TlfPltJ. 
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onlf ©ssaatlal §,lftmmam ^^6iag tliat tli# reaetioa aass was 

stlrret aafl tfa® solvent, iiitrob®mz@a®.p wm i?©-

pl.a@.«t toy a Bwmll qaaatity of 3:jl©a#, H,If-dtptoeayl̂ -

B»»iao1l«S2oat« wft® ia saa« ®st@rs 

w&m quaatitatlTsly lifirolys«d by boilisg aUcall to tii« 

0orr@«poMiag aeids. 

Dlpli®ii|flMiii® al«© b® obtaiaed fey li«atlag «qiii3a©l»eu-

lar ammntm of aailin# aM auilia© fciydroehloriA®^^® in an 

a«t-oelav« to g00-2S0®. Olatis aai lIi®olayg-©a^®  ̂ tr®at@t 

aeit with anilla# liytTOetilorld® to ofetaia ao 

a©lfi wItleM miottbtoily was l-pbenyl-a-aaiaoteeiiEOlc aeMs 

/\ 

^^HHgJfCl • H^-k^COOH -H-

1 
H 

/\ 

v -00® 

Sttbstitiitloa ia Arylaalass 

priaajcy mlmo growp to.as a pow#rfuJ. activiating im-

flmeae© em thm ortto aaa# para |jositioas« Aailia® 

at«s witli great ©as®, tfa® S,4,fi-triefelor0©oilia© fe«ing: 

fora@d. If eMssria® is pass#& tst© a s©lmtioa of auilin® 

ia aeld tlie triefalei-o-derimtivt ia f©3m#4 Ihmt 

100. DeLaiM, QirarA aat Oliafottattt, Soapt> SSl*# 
I1SS6). 

109 • Clans ant lie©lays®ii., . M, E711 (188S), 
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Most ©f it is t© 

fi®M& mt til# aailia# am #Mais«t hj 

msiag: at«tl® atit, tMlorof©w, ©t- at tb» s©lv#iit, 

Bf 0ay#fii.ll|' aAtiag b:r©siia® "t© a »oltt%i©ji &t Sm 

bmzm»^ i-fcr«<mBiliB®, t |̂4-»iib««ws«iiilia#,, ajiA 

g,4,:§-t:rite»©aalil«t ar® ©tetaia«i.̂ ^^» Asllia# say l® 

aityatwA toy ,ait»sg@s %& glwm sxmll #f 

©w aat j|»ai$r®aailiii®^^ .̂ If a rnXxtm  ̂#f aailia© a»i, 

#«mtrat®€ mi%,iri® a#iS is wa»®i fl®fi« aeifi. is 

Whmm. aiiiiia® is disg®l*r«A Is a tmaatiti' ©f ®@li e©m« 

o@B%ra-fe#t ealfwi® a®ii aat tit« et»mQt ®f aitri® 

with mmm&tTmtisM. mmltmim' a«it.̂  i® slcwiy 

4roff®t. iat® th« aaft i«ait3»a»ilia® wee ototaia^A 

witli @mm- 5-aitr®ajftiliB» m a With #€«©«• 

smlfaî i-© asi€, aailin# first f#xwi hmm&mmltmiQ 

i&î M wii®ii rea^raagss t»o- giif« ^^aiaiileaasrs#-

SBlfQai® aeit ©y smlfaaiM« 

lijpj^®tfif3.a»ia@ is toreaiaatt#i iia al#«j|©i solmtim tm pm* 

An®# g,4».g*,4*-t«trateir^ îfli#a|'li«ia#^^® -wkittk will,, witea 

110, M&tmmm, im** & »•' (Mm}^ 
111, K&kmlm. ' gffg#M3rift fur Ckmmlm. #88 Cl8«t). 
UJ., 1®^., 12# sm (1894h' 
lis* aa4 lofaaaa. Am*, Sf , BIO Cl®4S) • 
lU. Hitor aad VmPUhs, BirT, 117 i?ie 118 '̂̂ ) I 

41801K. 
im* MM** JM,» 3St |l®i3.|» 
Hi, SS*» -SJB* li® {iSi4i. 
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fe®at«d to 2S0'® with broiaiji® la tb© pyeaeae® at lodiii®, fora 
llf til© d^aabromo ««®oiaid . Wk®a dipheaylaala© is waf»4 with 

tmlng aitrie aeid S,4,6,g* ,4* ,6**Ii9XBfflitro4ipJieaylaaitt# is 

fttaing sulfttri© a«id reaeti-, with aiphenylaain® to 

fQjrai K,H«dipto«Jiylbaiizidia« as thm priaeipal proSuet^^^* H© 

doubt til© dipheaylaaitte was first a«lfoiiat®fi is. %h& para 

p©aitioii follow«ft by ©©upliag. 

TrlphmujlarnXm is lialog©iiat«d^®® and nitrat@t^®^iii th@ 

para positions. 

earteaz©!® is a ii®t«rocyolie konr&w&T  ̂ it is 

eloa©ly r«lat«d str«®t«rally to iiphsayl aaia@. 

E ' H 

It reaets with ljalo.g@as aM aitri© aeit to give 2- ©r 2,0-

sutostitmtdd eompounfia tinos©' pmitimu a» fel©eks4 
1 p© 

th@ ©ateriag grotips gm to tlit- 4- and 4,6- positioae . 

llf, Q«asJi®r, mr*f t» ISll (ISfi). 
lis. rnmhm  ̂itellT. ^7 1401 Cl8f4). 
Hi, Ka&irnwrnTmmJZ ss. mm (mm), 
ISO. Wislant, iSil., *270 » 
Igl. Ii#r«, 1SM*» 23, 253f (IttUlj Pieeart aat LarssB, 

3"* (Iflfh 
Igg. "S»2ssra"aHl l^Strtl-gaBarti, gas .̂ ©hto. ltal«.» g2« 

t38 CietEji 8i., a30 (lat#!! Sieksr," tv C^em* SoSe, 
Mt lime) I 1X44 Ci«i4K 
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l©a@tioa of Oiegajaoaetalll© Gampomi&& witii ixylasim#® 

1&© iwestigatioBs in this fiaM Mt© mot hm%& «xt©a-

Biva, As previously a@ati©iiM» Hon1>e.n aii4 oo-work©!?®®  ̂ baT® 

treated a number of soao- aad dialfeylated aoilin®® witii a 

Gripiari. roag^Bt, carfeoaatisg tli» mixtuTm at lilgti t@mp«ra» 

tures. In ©aeh instane® th®y ,ls#lat®-i tb© eorrespoadiag 

^-©arboxylie aeifi. fh®ii tip®at®i dipto,«iiylaitioe with a 

Si'igaaM i-eageat tmder siailas- ©oatitioas asi isolat©A a 

moBOteasio carlbo2:ylic acid msltiiig at 152®« Sia.@@ %b® acfit 

prepared Olaus and Sieolaysa®^^®" twm. aailin® MyfirQeMlor-

id@ and a-aaisofe®az©le a®id aelts at ggO®, B-phenylanthra-

nilio mM aslta at l©i®, aaS M«fii«ayl-£-aaiadli«fl.2oi0 aei4 

Milts at 15§*, %hmm is littl® fieiibt tliat 0Mo*» acid it 

l-p^#nyl-ji«-aaiaoto«ii§soie aei4» OM0 als© fouaii tliat ©•arteasol© 

will react with thm '©ripiayA rdageat to gi-r®, upon earbeaa* 

tlon at hi  ̂teaperaturas, aa aeid tHat was lat«r shorn to 

©artoaz©lii»"i-ear¥<3a:ylio aeii» 

0ilaan asi llrtoy^'® toav® fomi ttet earteasol® aai I'^etliyl-

0arbaE©l@ waAmrgo a lyiTOgea-metal iatereonversioa i&sja 

^treatei with aa ©th^ir solmtioB ®f »-bmtyllithitia to gir® 

6arba»ol#'-4«-oarte.«»;yli® aeid ant 5-«tliylC6crl}azol®»4-eartooxyli0 

aeid, resp@etiv®ly. Mdrouratioa of §-«tiiylearba2©l«, hm^wmT, 

took plao® ia thm s-positiojci or gara to tli# aitrogea at#a, 

Aailin#®'^was treated witfa sli^itly mmm tbaa on® 
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@qulval©iili of a-bmtyllithlm la ©xo®ss of tfaat r»<iuir#d to 

react witb t^e two mtiwe Jhydjrogen atoas of %km omlm 

After r@flmiag for two days tko reactiojs mfLKtum was ear-

tooiiat«t aad aatkraailie mi& was ieolat@fii 

m COQH 

">"-0 

fil® yltli was ault® low as was tb® erne with earliaz©!©. a© 

yield of l-.phi©jtiylaatltraalli0 a@it obtained .fr-ca iipfaenyl-

asia®®  ̂ was sligtitly hi.gfci.or, bmt th.© yieM was Ima thm 15  ̂

of tfa# theoretical emmmt* a-Batylaailiu® r®aet©d with 

a»totttyllitMiaa uaier siailar eoaditiOB® to gitf® a  ̂yi®M 

of H-biitylantiiraallie a«ii. Sine® la all fr@vious rsaetioas 

©f this typ® witli. mmpowaAm ooataiaiag aitro^a, oxy^a, or 

smi.f«r fiireetly atta©h®<l t© tto® aueleus, th© lithiua atom 

was substituted in tbm position ortiio t© %h@ iiatero atom, it 

was «xp«eted that trlpli@aylaaiii© wouM alao b® substitutst 

in th© ortho position. However, tlie ©oapomd isolat®# was 

shoi«i to to® t^« Mta substitution pro€ttOt toy tfa© following 

s@qmmm of reaetioasi 
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.GO® 

/\ 
«CO0CHg 

/\ 
1^0000% 

la<M-

triptonylaaiii® an# tripli®syipfa©spMiio hav© ttafitrgooe 

HFflrogea-ffletal iat^rcoairorsioii ia tk® asta position, «tiil« 

ortto substitatioa bag b@#ii obsenr»i ^«a priaary or 

mmom&mrf emlmB ars »aet®i ttni®r similar ooMitioas* 

Beeaus® of tM giatlarity of tli« ©liMdeal prop®rfei@« ©f otli@r 

pliosplaorus and aitrogea ccapomadg, it may Is as®ua@t tteat 

til© fayiTOg»a*airtal latereonirersion r©aeti©a will tale® tfe® 

s«@ sottra© with pMaylphospfeia# aat tip^emylphosiiiiiii® as it 

has taken witM aailia® and tipteeaylaaia®, 

fli# rea©ti©a of n-bmtyllitW«a witli tfijphanylaaio® aad 

triptoeaylpfeosptoia# must tak® plae® by aireet sutestltntion. 

fkm primary aad s«eo»dary oo^omda r®a®t witii th@ aetiv© 

©rgaaosetalli© t© f©3a a salt wtoieii aay form aa 

orgaaoa#talllo s^pomd #itto«r by mmisr^ing a r®arraiig©a©at 
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m tef smlstitatioB, ©10 aetal to •t&« feet®*® 

m&f r@arraag» a 1,3- s&lft t© giT® m orth© 

stlt«t#4 pTOimet watsr lit# aiM «©a4itl.®as m8«€ toy liytr©-»' 

g®a-»»®tal 3r««etioas wltli orgamolitMim cm  ̂

pmmiMim hy a 4«mW,« mkitt ibo gi¥® a ggga sa^atitatie® 

proAmet md#r' the aore Bmmm e@siiti®as r«italr®i fox 

tl«m with tte® GripiaM jrsag-snt. Sia-e© tit® or^iK»talii® 

e«p©*mfts msm ®<oammlj ©Jiara®t®ri2«€ &y ©©a-res^tlmg tii«a %& 

-@ai*bs«yli® a^its *itfe ^airteoa 4i#xM@, tk« tTnestl^n aay hm 

aig^#i m to thm rm&weiMsmmt takss pla@« priox"' to, 

&T dwiag tk« #air%@aati®i» Wr*. 0# Stii®fcifis®ii^^lias ®Ii0W 

ttet earteagol® r»a@ts witii »tifcylaspieslm iMit® t© §!•'?© a 

pi*©tw«t that €o®s n©t gi^r# a eolojr tkl« froimet 

was li®mt®€ prim t© ©arfe®iiati©a a positiv® mlm t®st  ̂ wm 

It iB; th&W9f&m., quit® prob-afel® that th@ r»-

aeticm tak@® flae® is tJb» way isflieatiei, ia t&® f^llowiag 

@Q«ati«s 

lii#t t«^®y®tiir® for tfeia yemotien w®til.€ faT@r 

tto# It i-^aia® to mmm 

1«4. aa4 ietel»» ilii*. 4f7 t0eiTlt^. 

I COOH 
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eartoazole, dip-toaylaala®, or aailia© will fow aa oygaao* 

aet&lli© mm^omA whm tlisy qtb with a-brntfllitiiiiia, 

@qMi'r&l«at in eaomut t© tb© a@tiv« liydrog#» pr«s®nt aad wad®!' 

tto® MM e©afiiti©as «pl@y®d for tli® liydro,g«n-.a®fcal ifit#r-

©oaveraioa reaeticKB with organolithlm doapomt®. 

If asking tib® assnaptiea tftat the piienyl grotip i® 

tiv® with respeet t© tte© attrogea atoa, a aaehanisa ©an fe® 

eoastraet®a tfaat ©xplaias ©qmlly wsll th.® ortho s«tostltutioii 

of til© prSaary and ©©eootdary ©oap#uais aM tli® aota smUstitm-

tiofi of the tertiary ecmpomats* fb® litbiia salt &t th@ 

priaary aad ttoo seeondary @«i,jpotta4s w©ml4 differ la 

polarity^®® from tli® tertiary eeapomdsj 

fb©n aeeordittg to th® eubstitatiea aoehanlsa proposal toy 

Pf®iff@r m& Wl2iag®r^®^» whoa tli® EM ©oapomd ©oaes ia ooa-

ta@t with tJi® aroaatie molesmle at th@ poiat ©f strongest 

n«gati¥® polarity it aiay dissooiat# to foa a ioa 

wliieh may feia a neutral aoleeul® toy tli® ©xpttlsioa ©f a 

proton{ 

125. lagoM, Qhmm, B®V». 1§. 2  ̂ {lfS4) * 
1B6. Pf®iffer aat ifiziagsr, Aim>. 461.» 132'(1028), 
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Sine# tli®r© Is a 4lff®r®iie« ia tfe® ©rieatation '^©a 

th© Grignar^ reagaat aat organollthlm ccwspottBds ar® ms®d, i% 

ia rirotoabl® that %h& r©ari»aag«®ot aeehaniw is followed hf 

tbe IMgl e.©apoimts wiiil® thm mmm aotiT® IM •Qmp&vmMm tjnd@r-

go hj^mgm»metal ii^tereonversioo r«act.iojia as i©aerilj©d 

aboir«» 
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sPHiMiimi. 

Pyeparatio» of Srip&enylfbospliia© 

fripli«iiylpfao8pkiii© was pjr®pair©a. la gi&^ei'al aeoortajBe® 

with a aettiot ia tto« fh# 

Grlgoart r#ag@nt» prepared froa 15-.ft g« iO»M g. atca) of 

aagasslwm asA 94. B g. {©.ft »la) of tojroaob®az»B@,. was slowlj 

add©i to an #ttor solutioa ©f 18 g« f0,13 »ol®} of pfaos-

plieras trieliloifiia. fh© mmttom wm <sarri«t out la a 

aitregfia ataespbere aat th.© flask wag oeolsi with, an ie@ 

batto. AgitatlOB of tli@ r®a©tlQa mlxtwi'# waa s@ctir®fi with 

a &Timn stiri'®r. fh  ̂resetioa proAuot was t®©oapos®d 

witli ailut# hydTOSiiloiric a#14 |S3 ©©• of ooQe©ntrat@€ fityto©* 

ehlorle a©i<i anS E40 m» of w&tmr) • ether layer was 

witMrawa asA filstill# .̂. Ife® tripJi®aylphosphia® ©aa® over 

a 17§»8®/3 m, aaiA atltei- at fS® without afititioaal purifi-

oati©n, fh# yi#M was TO - fS  ̂of th# th©or«ti©al, toas@4 oa 

th« phosphorus trielaloriA# as#ft. 

MmaMm of Trlptoaylphospiiia© «?ith s-Bmtyllithi«a 

fh® n-hutyllithiwa aolmtloas usei ia. this aad the follow-

isg reaction® with ©mpcmMs t^ataiaiag phosphorus were 
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aad staatartizod^®® ta th® 

©listomry immmrn^m 

M @th®v s#itttloa of 0,31S aol# ©f a-totttyllltfeiwa was 

traasferi-ei t© a altrogsii-flllet tli3ro«-'a©®k»t flask wfeieb 

coatslaet 12*1 g, C0»0§ aslej ©f tripfesflflffesasphin® aat 

Toloiie was laai# up tQ 25© ee. wltli sislmtioa 

was mtl-mm& with stlrriag for towtf^slx towtrs. It was 

©ar^aatet toy pouring small fsoftioas at a tia@ into a 

liter flasl eoatalalag oa@ pemd <»f emsliet solid mmtbrn 

di©xii© woisteaefl witli «tJa.®r» fh@' rsaeti^a aixttir# was 

^mcmpmm4, wltli tilut® &y€r©eliloyie asM-. ao m%h%T ©xtraet 

was jitoak®ii with aa ex;«®ss of potainiua liy4r«14@ solu» 

tloa; tJhi© alkalin© layer was tr®at@i with lorit aafi acifii-

fim& hf pourlag it i»to a ©ontaliiiag 1©@ aai aa 

«««sa of ©oooastrat®# kyti^ohloi-l© a©id«. A ® g* yi®M ©f 

a s«ai-s©li€ aeit was s@eiir®i» This atiA was iiBsolT«€ ia 

glacial a^it and plae«d In ibe s-sfrlgorator# Tkm 

erystals fom«€, wii@ii r®§rF«tmlli»fi from aleohol, m»lt@t 

at l§f®» Si» pttrifi«t protmet w-#igli9& -0,9 g* whteh ^pr®-

stats a S«t  ̂yieM. A aix®d .a®ltiag poiat witit aa 

a»tii©ati'e ©aapl® &hm&& tM® ©ospouM to 3-'®arl»#xypli«ayl» 

fl iptoiiaylptoospMia# • 

12?• Silaaa, Ijm^m. m& *oor@, J* to,. gh«a, 12£*> Mt 
t3g7 C1940). 

1 .̂ ©ilMia, Willriasoa, Fisli#! anfi M©y@TO, IMi,., 
liO ClfgS). 
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Mm,1. Caled.foi' F, loag; l®wt. Sq,, 

30«»1. P, 10.30 aat 10.4§j M«wt. Iq., SOf^S 

A small qaaatity ef beasoit aei€ was isolated froa tfe® 

a®i4 filtmt®# 

Short Tia® Mmmtim of felph$a|flpJfe©spMa@ 

With 

AM ©teer solmtioa of 0,B§ ael« ©f tripiieaylpfaospMa* 

aM 0,gS aol® of a-bntjllitlilwa was stirred ia m aitrogea-

fillsd flmsk for l/g Ii0»r fe«for® it wai ©arliCTiatet in tk® 

m&t&smTf Mim@r. fb@ soimtloa was aei4ifi©t with iilmt® 

fiiyar0sM#ila soiA# tJ&iam tfe® «t&«r lay-@r was @:straot«d witfii 

Ailmt® p^tsssitis ly4TOxi€«,. Thm extract, aoidifieA, 

hmmm sli#itly eldttiy b-mt ao aeil aat®ri«l pr®eipitat©fi 

oat, Tm&w%Tf of triji&eaylp&oapfein® was practically 

quaatitativ®, 

^©paratioa of j^Broaopli««yMipfei©ttylpliospMii@ 

As etli«r solttti©a of gi«7 g, {0.1 a©l«| 0f £-.fero«o-

IJtojttyMieliloropli0sp.tiia® wag slowly aM®d to a figorottsly 

Ig®, 'Sh® sample waa digestai witk saifmrie a©it ajad tli® 
ph&mph&S'nB was a©t®niia«t toy tte@ grsTijiwtrlf 

«%uajatitatiT® Organi# llieroaaalysi««, P* 
Blajfeistoa*s Soa aai. So., FMlatelpMa, SM, ^igligfe 
©ditiofe, lltSfJ pp, lg8-». 
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8tirr©a goimtien of 0-,Sl aols of pli©iiylaa^«8im broiild® 

la Aft#r r@fiiyaiiig for tw© lioiars tlie raaetioa 

aixtttr© was MydfOlyieA wit  ̂ tiliit® hjtTmhXoTiQ aeid. Thm 

©tJier txtraet mm owm'r mx^j^Tmrn ©aleltia ©MloiPi4« ajad 

til® ettof was mimwmA hy iistliXatioja. Th@ £-broa©pto.«ayl-

aipfeenylphosplila© was «M®r rstmcci pr«ssi«© 

ffe.p* fO§ * gl0®/4 iw«|» Th@ yi«M was g3 g, |S7  ̂of 

theoyetieal). Also, 4*2 g, of bipheajl was isolatetft firom 

tb© iP®.a®tloa,, 

Anal, GalM» for 0, §3.3j B, 4#Hi 

P, f»Of. Fomiil e, tS3j 4*g0| F, t«2S. 

Px"®paratioa ©f £«Carto©xfpk@ayMlpb«Jiylpiioip-liiii® 

A solution of fi..82 .g. CO»OS aal@) of .£«.lro»pMjayI4i-

pli®nylpli©spfeiM la a lalxtiir# of 5© m* of stlier and SO se. 

of 1j®a-s«aeE was- a44»i to fiO ©-©« of ®tfe©r c-oatalming 0,02 aole-

of s-fe«tfllitlitw, TkB solmtioa was mtimr&d t&T SO- aiaut«s 

la a aitrogsa atitospkere it was oarteoaatet witii solid 

earfeoa tioxit#, fh@ roaetisn aixtiar® was kytrolyztd witJbi 

4llmt» bytroferoaic aoii solution, tto@a tM# ©ttooi' layer was 

®xtra-cst@a witli €ilut# potassina bydroxlt® solmtioa... Si# 

alkalijB® solution was w«fa©-€,--with Ilofit aM th® aoid was 

^totaiasfi by pouuriag the solmtim iato a alxttuf-© of QOJi©®ii» 

trat#<l hf^To^hlGTiG acii and i«®.. a© wliit# pr©©ipitat« 

w®ig&@i 3.i g# ajid F©py©»ejit©€ a yi«M* 1&f«© 
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from glaoial aestl# acid gmm a 

pi'oduot malting at 156®, 

Aaal.« Oal©€« for 

P, 10»t4 igat 10.3S. 

Pr«paifatlos of :^9a^Wielil0i'0ffa#sjpM»# 

A mlxtiir® of SO g, of alwiaua ©falGfide, 150 s* 

l)@ii2©ae aad ZQG g. ©f ptosp&oras wm r®-

fl«j:#a. la a .:ro«ta4»bott€M»t flask having a eoad«iis©r uait 

a®al@i to til® B«©k« ffe« t©p of tfa® eoaiens®^' was attaefa#! 

to a -U-tub© wlii«a in ttira waj &ttmhmi. t© a «alelti» ehlorid© 

tub©* Aftsr 30 iio^pps of keatliig, tb@ eTolmticia of HOI 

wm not aotie«abl®. fh« solution was poiirei into 400 ©Ci-^of 

p@t3rol©tta/«tfa©3r 60 - '68® )• Tk@ mixtttr© wm sfrak#a at 
f 

siioi't ifi'^jpvals for tw® horn's» tft#JI tfe® tw© layers w#re 

##parat®€, Thm hemj mwmpf iay«f eoataialag most of %h» 

alaaifiw ehloria# was itg©ar4#4. The li^t®? pstroloum «thsr 

solatlea was traasf^i'i'ei. to a ilstilliag flmste and wag 

natil a© Aistillat® muM b@ <JOll@6t©4 wltfe the 

Meatlmg batto. at 150®, Ite© resites was mm aor® pouir®4 into 

P@trol®tia ©thei' aad tiie aixtmr# wm allow«t to sta»A ia a 

s^paratori  ̂ l^mnel for IB h^mm, A tmw gjpaas of TiseoMs 

llqali ®oll«tt®i at tli@ bottoa, ®iia was r«ovtt aiifi tto# 

petrolema «tii®r solmtiea was tistill## with a slow stp®am of 

rnmhon dioxide. Thm fraotioa ^lliag at SIS - S2S® was 
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hy4ro®blorio a©M aafl. was gmbjeet®# to st«aii distillation 

to reao-r© tbe ibr©*oto®ns®jBit# So attempt was aad® to isolate 

thm B«terom©pli®ttyldipli#aylptospliijae, I^Mt tli# mthm ©xtraet 

was Ari®i ovef anliydroiis sodiwa sulfate, ana «ms a€d©t to 

0.06 aol® of a-tetyllitliim« fli« goliitioa was stirred in 

a aitrogen atmosphere for SO aiaatos b®for« it was ear-» 

feoaaSM witli ^Tf !©#• After bjd-rolfsis witli Jiftroolilori® 

aeii tl@ ©tlier lay®r was «xtraet#i witli tiluta potassim 

liyAroxit®* Th% alalia® aoltitioa was waraoi with lorit m& 

a@itifi«t witii eold Mytre-ehlori© mM* A yield of 1 g, 
m 

{10.,i  ̂of theoretieai ba»e4 ipoa tipfaeaylohloropbospliiji® 

used) of aei4 was obtained wliieii after rsorystalliziag froa 

fiilut© ac®tie aeii a®lt@l at ISf®.. A aix@t aalting point 

i#t®imiaatioB witto tfae &#ii ©%taia#t by a@talatioii of tri-

ptieaylpj^ospliiaQ showm& jao 4®pr®s@i©a» 

Oxidation of a«Can>6xy|)hdKyl€ipheiiylpfeospfaiii® 

An alkaliu© solution of O.g C0.000ft5 itol®) of 

a-oarfeoxyptieayMiplieayljp-hoiipliia®- was stirred for on® hour 

witli tnoufk potassim peraangaaat® to maintain a ptajfe eolor, 

fb# «Bgaa©®@ tioxit® was filt#r«d omt aai washei free of 

soltabl® salts. The alkaliae solution was traated wittt Norit 

an# tli® solution was a©i4ifi®t with liytrooiilori© aeid« Hie 

^earbo^yptoonyMipliosylplioBpMas oxid© gratfyally ©rystallizel 

from til® aqueous solatioa. The pur# aoit aeltei at gSB* 
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after crystallization fro» alooftiol, Tim yieM was 0.10 g. 

or tlisor@tieal aa©mt« 

Anal, Calsd. fo3? %fHi#3Pi .P, t.es. Found; 

P, 10.12 aa4 10.09, 

Fr«par&ti©a of -fetraftoaylfliesplioaiaa a?oait@ 
fmm ©plf^eaylp&esjpliia# 

# 

Witlt, ph#jBylaaga#giiia 

MmT&ims to tti® prosedttr# -omtliaet hy Dodoaov anfi 

tlia filt%3P@€^^  ̂ solution of th« arigaar€- r«ag«at, 

pr#p&r-®t fr©a.f«-§§ g#*of l>reaote®ai«ii« aai !•§ g, of aag-

a«sitfa, wss aM®t 4 g*;©f triph«jiylpli©aphla«. Tli© total 

voinni© of tti« fioltttioa was ?5 0®« It was allowed to stayai 

at tespsratur© for 10 aiamtes, tii«a ^Tf oxjg®a gas was 

passsi oT#!* tto.« sMj-fa©© of tli® flgorotisly etirrei selwtlon 

f<»r to siattt@s, A sollfl soos feegaa t© f©» In %hm flask* 

At til® ©Hi of tMo oxitatiGJtt periM a gelmtioa of hf^ro-

tiroai# aeid <9.S so* 48  ̂IBr to 20#5 m, HgO) ms »ad®€ anA 

tite solid waa l»rok©ii up an€ wasMt, ia a s#parat©iy fwmml, 

tkrem tines with &%hmT* ftm aqmeoms saspeagioii was warmed 

aad t&@ »lt was allow®fl to erystallig#, fii# 5,?§ g, of 

crystals, aeltiag at co»«spoad«a to- aa 8g.̂ ji«ld of 

tatraphsaylftiQSpljoaiiM iifaydi^mt©# One ©ryatalliza-

tioa froa aleoliol Btiffi@@i t© T&lm tlis'-a©ltlng point to 

g8f® 
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With pj^enyllltfeim 

pbsayllitfaiua pr#par#d  ̂ fmm 9.,56 g. of hmmo^mazmM& 

aad 0»f g» ©f litMm was filtered aaA aM»i. to 4 g. of tri-

pkesylplioaptiis©. Sie reastioa was eawiei. mt mxmtly m 

t©s0ril#4 ahore for p!i«iiylaaga#®itta teroaii® aat g,15 g, ©r 

a Sl  ̂yield of tit# difeytrat® ef tetrapii®iiylpfa08pte0alt«ft 

bmrnMe wm ototaiaet. A iuplieat® twi gmm a yi#M of 

tli@ iiliydrat® of tetraphemylpfaosphOBim toromlfi®. 

tfitti Bheaylsoaim 

SI® ftoejaylBotiua''was pr#far®t l^y preaslag 9 g. of sotiua 

wir© -teto a 500 tiir«©»a»ek®i flask ©oataiaimg 100 @o, of 

dry b©nz@»©* M®oliaai€al stiwiag was proTii®i ast 10 g,. of 

tipMeaylaemury was aMed %& sj»11 portloiis against a 

ooMat«r ©iirr@iit of iry nitrogea# iiftar ctirrlag for ttir®® 

hours, tfa« suepeuBlon of pheaylsoitm was t@©aiit©fi miid@r a 

strong straaa of aitrogeo Into a daplieate flask, fh# 

amalgam was waglied s#T@ral tines witli dry l5«nm®a« tii@ 

washingi w®r® aidai to tH© pto«nyl#oil« Fotir 

grams of tri^h#iiylphosptila@ w©r® ait@€ m& thm suspeasion 

was stirred for 30 aiamt#s- Oxygen was passoft into tb© 

flask for to ai»itteg, Siao® a oolor test^  ̂iatioated tfe® 

pmsmm of tmr«act«t flieaylsoiim, tbe OT:yg®a was pmss«t 

iato til® flaste for aMitioaal 4 1/S homtm hmform It wa» 

tr®at©t with ky&rotoroal© aoM, 1© t®trapl@iiylptespfe©ai«m 

broaii# was ofetaiaeA. fbis rsaetioa was- jBot 
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So r«©©y& wa® mi© of %h» q.maatlty ©f triffeaaylptoos-

phtG0 tmm thes® reaetiona, 

Mt«optM Isaetion ©f wltli 

feipheaylphosfiiiiii® Oxid© 

A smgpottsioa ©f 5.Si §• fO.02 m1»} of tfiphenylpbos-

pMa® ©xi€® was ai.4©i to a solution ot ph«ayllitAi«a pre-

par#t in tjb® ©ttntosary wmy tmm 4.91 g« C0*03 aol®| of 

toTOaofeannen# aad 0»5 g» (0»0& g, atom) of litliim. After re-

fluxing for 4 fe®*trs a Qol©r test iaslieatei tb© prosane® of 

an orgaaoiietalli® e«»poimd» a® .aixtwr# was liy€rolyz«d witfa 

a liydroteroaiis a@id solmtioa having tfe® sb&b e©fle«atrati©ii 

as tfaat iis®€ ia t&« pr©paratiojt ©f t®trapli#flylpto8pfa©aim 

"bromid## H© t«trapMiiflph.08pMoai«a toroaifi© ms obtained. 

A remmry of triptaesylptotosfliiB© «i:i4@, m,f. lig®, was 

r®alia@4, 

Att@.apt®d B«a<?tioii ©f ffasaylaagaesim iap©mit® with, 

TriFh#aylfli©tpiiitt@ -OjEit® 

Mm ether solatioa of 5*56 g. {O.OE aol©) of triph@Byl« 

phosphtia© oxid© wa# a€S®d to 41 oe, of 0.48f/H pfa®nyl»ag-

aeeiw toroaid®, Tk& soltttioa was wmm&A for a f®w aiaut©® 

until a preeifitat® begao to fom» Stirriag was eoatlawet 

for two too«rs.» Tke aixture wa® ©arlboaatet witli solii earteoa 

iioxii® -aiii was hydrolys#! witli ii^^rotoroaio aeii, lo 
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Attempted Oxidation of Tripk@iiylpliospihla@ with 

Oxygen Sas 

Dry oxyg©® gm was passet imto a stirred «tii®r solm-

tioa of 4 g, of tTipheajlpkomphimm tor W minutes.- fb@ 

flask was ooolei with an i@# teatfa., ®th«r solutioa was 

washed with ditat# hytrebroaie mM aM wag ari©4 o-rer 

aabyflxous ©aleiisa stel©ri4®» Th& QtkeT was removed aja€ 4 g. 

of a whit® cryntallin© r©siSti©» s®ltiiig at fS®, was ©to-

tainei. Sine© triplieoylpbosphiaa ©xii© Ao®s aot Mpm&& the 

ii«ltiag point of tripMnylpttospiiiae, tb© resito® was fiis-

till#i, fh© mmpomid emm over at %hm boiling poiat of tri-

pii®aylpto«plii3&®t M»*'f l®aviag a© liquid r©si4w 

ia th® flask. Si« t@ap«afattir© of tii® hsatiag bath was fc®|>t 

below t^© boiliiig poiat of tripli@nylphos]pliiE® oxida, -mhi^h 

was f&wa& to b© atoov® SE5'®/4 », 

OxitetiOB of fripbenylpliosplilaa with 

Fotassiwm P®r»ngaaat« 

Iripbsoylptospliiii® can. to© eoav«rt@d to triplieaylpiios-

phia© ©xi4« in nearly cjuaatitativ® yi#Ms fey several cxxi-

dJLaing agents®^iiow®v@3P, it was ftesirafel® to 

dst^rmia® tM® fate of tTlphmnflphoBphlm mh@u it was siab^eeted 

to til® ©oaditi©Bs used for t&# ©:xidatioii of a sid® eHain, 

for this pMrfo»@ 1,.5 g, of powi#r®t potassim peraasgajaat© 
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was atdst to a flasly tlvtdei. suspension of ZmZB g» {QmOl 

mol®) ©f triptoaflpfeospiiia® in water, fh® fi«,sp@ii.il©n wag 

stl««i for 8 Momrs aad wag filtered.. Th« pr«eipitat« wm 

dri#d m& axtraeteA witto ®tb#r« Tk® ©ther was afaporatei 

aaa g», a 98,3  ̂ ©f triptot^ajflphospMB® oxid© 

aeltimg at 153 - 4® was obtained. 

Inaction of .Anilia® witli a-Butyllit^itM®® 

Thm n-bmtyXlitliiua» pr®par©€ from 41.1 g. |G,S mol®) of 

a-butyl te«tii» aad 4.1i g« f0..6 g* atoa) of lithiwa aetal, 

was strainei through a glass wool plug into a iiitrog@»-

fillet flask ©oataiaiag 4»6 g. |0«0§ sol®) of anilin® 

tisgolwft ia ®tli®r* "Buring thm afiditioa of ttoe first oa@-

tliird of til© m-tomtyllitliiw solutioo, tto reaetiom was quit® 

vigorous, fil® r©aotioa mtxtum was refltixsi for 50 hoars. 

During thm mum9 of tb© roaotioa a f&llmt pr«oipitat© 

formed aM thm solution baeaa® purpl® in color, fli® laixtur® 

was ©arboaatdfi with ©rusli#d Arj i€@. Goiisid«ral»l© offar-

v®se©iie« was ob®«rr@4 wfaea water was atd©4 to tlie earl>oflat-®d 

aixt«r©, ittsolttll# eartoomatas w®r© d®@oaposofi witli 

hyfirootilorie aoit aai tii« solution was oxtract®  ̂ with jpotas-

Sim Iiyfiroxii®# 

Til® ether solution was dried oir®r aniijiroms s^im 

stilfat# aat was €lstill«4 to giT© E.f g#., a reeovery, of 

aMlia® aad 4*5 g. of oetan®. 
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alteiia® ©xtraet was wawsd to exp®! th@ @th®r, 

aeitified with, iiydroetilori© a®i4, md® basi® with 

aaaonim lif€3r©xi48 ajifi a«li again witM aeeti© aeit. W1i@b, 

after staatiag mmT iil#itj oalf a saall blaek git^f fr@-

eifitat© foia®i, th® flltrat® was «trm©t®€ witli etli@r* TM# 

ether extract @x&ilit®A & tluomBmmm that is ©iiaraetey-

isti® of @tb©r SQlmtioiis of amtfaranili© asli. ffe® ©tbor was 

evaporated 'aad tli« r©aidml ©il r#sist®4 sarly atteafts to 

earns© it to orystalli$;©» A saall portion of tJI@ oil was 

4 is solved im hydroetilorio aeid, ^iazotiz#!, aM aM#l to an 

alkaline s©l«tioii ©f p-aajp^t&ol. fk® r®d ootiplijig produet, 

whQO. crystallised one© fr®a aettoaol, m©lt®A at 270®. A 

.aixed Mltimg foiat witii p--aaplitliola2o-«-toeii»lo a©id, pre­

pared fTom aatliraaili-o aoid, was »ot d#fr«sse4.. Later 0,3 g.., 

of %h.& tb@or@tical yi«M, of aatliraailie mM was iso­

lated# ®i© yi@M bas»t oa tiie MareeoTarsd aailim© was f.l  ̂

of tliQ tiieorstisal aaoimt# 

EeaetioB of o-BTQaoaailise with a-Butyllitliim 

ffa© a-butyllitMwo solution, prepared fro® 41.1 g» 

fO.S aol@| ©f n-Mtfl broaid® and 4.16 g, (0*-$ g, ate®) ©f 

litliitia, was add»d to an ©tli©r selatioii of 0.6 g» {0#05 mol®) 

of jgH-brcwoaailin#* Ither was added to tlie ¥olua» of 

th@ soltttiOB nf to £50 ©e. ffa® soltitioa was r®fltjx®d for 40 

ainttt«g hmtom it mm earfeomatei with dry 1««. Bi# r@m<§tioii 
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Mixture was iiyirolfzet witb iijaroohlorie asit ant tb®m mad® 

alkalia® wit& potassiija hytroxlt®, Tlire® grams, or 34 

of %hm o-fero«©aalliji® mrnm mmvermi. twam t&s ©ttor layer, 

W.& alkalin® #xtra©t wae aeiiifiet with HOI, md« 

alkalia© witb aasonlaa mA aaid -omm aore wltli 

ae®ti© aeii* a® aeid solution was extmetst witk ©th©r and 

tb® «tfa@r was iistilldt off to giv@ 2,4 g., or a 3§  ̂ yl®M, 

of anthranilic aeii adltet at I4g » S®. fh© yi®lt 

•feasei oa th® tiar«cov©i'©d o-fei?©aoaallin® was 54  ̂ of th@ 

tto@0r©tleai -aaomat# 

Att#aft@i B®aeti©» of witJbi 

n-Btttfllltlilta 

fli# BBm& aolax t^antitiss ©f tetyllitiiitia m& 

aailin® W^RM UB@& ia this ©xp^jriasnt a® MMM msei. abov® in 

til® remetioa witto flie aethad of sarryiag 

out ths @xp«3riii@at aaA wmrkl&g up tli« pro&umt, was also 

idaatisal to the abOT® d®s63Pib.et pi-oeefitir#* The pi^duet was 

an oil %h&% resisted all ©fforts t=o ehaii^o it to the 

erystallia© for** A remvmj of l.S g., or 14 ,̂ of th® 

jg-broaoaailiiie ms csltaiaet, 

l@a©ti©ii of fripfasiiylaain© witli ^««&tttyllitititta,̂ ® 

A r#aotl©a aixtsr® consisting of 12.S5 g, {0»0S a©!®) 

of t3ripli«aylaaia«, 0*1 a®!® of ^-.toatyllitiiiiaa, and «tfa®r 
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wag stirred aa4 jrefluxed for fortj-©ight li©t«rs potior to 

«af%oaatioa with ©msiiM A.ry Im  ̂ fli@ yi«M of aeitle 

aatefial was g*16 g» froa wiileli was isolate! 1«00 g#, qt f% 

of ttie aaonat, of yellcw crystals aeltiag at 

106®. ?h® ec^otiad was fowa  ̂ to fee 14#iitioal a#lt-

lag p©iiit| witfe %M aiitli®Gtie saapl® of l^ff-dipiieayl-a-

aaiaofeeazaio a«i4 pr#par©4 1ii«iow» 4aoth®r mn  ̂ identieal 

with thm ©B®'daa«ibod atoo^e witii tfae ®xe«ptioa tMt 0.5 g* 

©f ftopfer toroas© was aad®4 to tM# X'aaetioa «ixttiy@, gaf© 

1.02 g* or apjproxijiately tli« smm yi®M of p«if® aai4» 

Anal. Saint, for %9%§0g»s M, 4,84. f©tm4i H, 4.93 

aad 5,.10. 

Pr«far-atioii of M@tljyl S, S-tlpfeeayl^^-aaiiiolseBKiat®®  ̂

A alstttty# of II g. (0,05 iiol#)of setkyl g«lQ4Qtj@ftzoat©, 

9 g, CO»Oil solel of dip&anflaiala®, 8*§ g* of powdsred aaliy«> 

troms potassiwa oarboaat©, B -of xyliin@, and g of 

mpp@T teroaa® pmiM,&T wm stifT#fi aad li©at®ft to IfO - SO#® 

fof ®l®Tea homrs. ®a# eoM alxtti:r@ was oxtra0t@i with dry 

an4 tM« was ^©aoved by ti»tillation, Sla©« th® 

reslte® ©oaW fiot to# lttdiie®4 to eryetalllz# it was aistillet# 

A yi®ia. of 10«1 g., 70,§^ of thto ttoor®tieal quantity of 

tfae eat©!* feoiliag at BG5'®/S aa., was ofetaiaed* fh# @Bt«  ̂ is 

a ligbt y®llow Tiseoms llqul&m 

Aaal. Oal@d, for OCHg, lO-tS. fomts 
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OCH3. 10.08. 

26 Preparation of l,lf»Dipli®ajl-®*aaiaob©]a2olo Acit 

A ffiixtur® of Z g. of mthyl If,H-.dipli«ayi-g*aaiii©fe®iizoat« 

aad BO ®c. of 10^ petassim hj^mxiA^ golmtion was reflimei 

vigor^usXj teiT tkirty ainutes# Aeidifieation of tfe® rasult-

ing soltitioa gaf® « qmaatltatlv® yield of acid material 

•wfaioii,wfe®a orystalllzet om@ fros a@@tic acid, a©lt®d at 

18i« aai proT®:i to ideatifical witfa tJi© add obtaiiisd hf 

aetalatioG of trlpiieuylaaia© witit a-femtyllitlilum* 

D@carboxylatiOB of IfjH-Dlpliauyl-a-amiiiol»«iiaoi© aeid^® 

A laixttir® of 0»25 g. of H,S-dipfeenyl-^amiiiob©azoi0 acid 

and 2 g. of soda-lia© was grouad is a mortar ajad placed im a 

small pjrex test tub®, A feufebl-a counter was attaohi^d to tiie 

t@st tube, ^d til© aixtiir# was geatly ii©at@d with a fre© 

flaa» imtil gas was no longer ©-rolTed. Th® soda-lim© aixtiiro 

was extracted with etiisr wiiicli was ia turn extracted witfe 

diluta potassiMa &ydroxid@* fbe @tb@r was reiaoTed aad th® 

rsfiidu© was crystallized from alcohol to giT® 0,E g. (94^ 

of theoretical ^aantity) of tripiieaylamiji®, aelting at 1B5®» 

A MMd aelting poiat d«teraiaatioii witfa an autli@ati© speci­

men iliowat 'ao dspr®ssion. 
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Att#apt9€ Pj'«payati©a of StM-DlpIi®ayl-|[-aaiiiob®naois 

Aeit 

A mlxtw® ©f 4,:ti g# CO»Og laolw) of ^-iMobeazoie aeld, 

S»0? g. Co*05 »ol®) of <liph«iiylaaiB#, 4 g» of potassitm 

oaarfeojiat®, 30 «e« of BitTOb@a»ne ajai. a saall fuaatity of 

potassium iodide and eopp@r Isronz® was Ii«at@4 in a aetal 

batli at g€3§ - 21S® for a2 lionys* fh® aitroljeazsa® w&b r®« 

sov@€ toy st©aa fiistillati©fl mA Mlutm pot&sslvm hy&oxM@ 

was added %-g tfa# rasiiu», fli® cold soltttloa wm filteajed and 

til© ftltrat# was treated witM ff©i?lt» Upen aoidifieatioa 

0,09B g, .of aeld aat^rial was otetaiasd, "Sfeis was sliowa, hf 

a mlx&A meltiag p©iat dateminatioa, to h@ g-lodobeagoie aoid, 

Pr®pa3ratioa of lfe.tiiyl l,H»Dipii®nyl-£*aaia©b@azoat® 

fli« sttsp®iisi©a resiilting from tite mixing ©f 13 g. CO*05 

sol®) of mmthfl ^-iodofeeazoat#, f g. C0*0§1 aole) of di-

ph#aylaaia«,, 8»5 g, of powtared aalifdroms potass!na ©arfeoa-

at®, 2 ee* of xyl®a®, and 2 of copper toroaz© was stirrsd 

aai li#at©d at 200® for fift©@m tomrs. fli© oil, ofetaiaed 

•9xt.ra©tloa of th© raastion mmm with ®t!ier and su¥s#qii@at 

reaoTal of tli© Qther, oryatallizftd froa 0f0loh©xa»« to giT© 

10 g. J a 66<»S«< yield, of th® oster Mltiag at 89®. 

Aa&l, Galed, for fotinds 1, 

4.?0. 
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Praparatl-on of AoM 

A S g» saaplii of aetbyl M|,S«iiph#ayl-£->Miliiob©amoat® 

wes aM®i t© 30 m* of a 10^ jpotassiw kytr©xl€# solmtloa 

aai tii® mixture wag r®fla3C0d for 30 aiautes, fii« solution 

was powxei iato a hytroslilorie aeit-ln© mtxtum to gir© a 

quaatitatif© yi@M of aoii wliieii meltefi at gOS® after 

crystallizatioB from aootio acid. 

Aaal. Calod, for e^^j^gOgli 1, 4»84» fouiidi 1, 4.85 

aM 4,82, 

Preparatioa of l^tliyl Ji-Hi#nyl-ji*aaliiol3'©iizoat#^® 

S@ir«iity»fiv® grams {O.g aol©) of lodob«sz@ii©, 7.§ g, 

C0,0§ aol®) of astliyl ^-aaiflotogngoat®, 13.© g. of aahyAroug 

potassim earbonatSt OMS-Jbialf graa of potaisim ioiii®, 1 g, 

of ®opp®r brona®, aaA 40 o®, ot aitrobaaaea® w©r@ aix®fi ia 

a rom€-bott®m®4 flask, aad th® aixtur# was lieated to EOO* 

for six houvBm The ex@@ss ioAotooaaea® aa€ tbe aitrotoenzoii® 

w®r® r®Miv@d by steam distillatioa. ffa® oil ototala®t trom. 

tft® ®tfe©r extract of %M rssidu® was 0rystalliz®a froa 

netliaiiol to giv® 5 g., or a g?^ yi®l<l, of t&« est«r a®lting 

at 115®. 

Ifcal., Calei. for S, 6.17, Fownd: H, 6.SO'. 
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Brepamiioa of .l-FMsnyl-^-aaiaobaa^oie 

Oae gr« of a#t&yl H-ptoiiyl*j|-aaiRol3«Ezoat© was r®-

fliaM with 10 ®e, of potassium bytroxid® soMtloa uatil 

a homogmmuB aixttt« wag obtaiai^* Si© aoifiifi®4 solatic® 

ga?6 a Q[mMLtitativ® yi«lA ©f a©id .wliiGli, wMa ©rystalliaed 

fr<a ae@tie acid or almkoX  ̂ aeit@d at 156®, 

Aaal, OalM. for », e.5f. Fouoi: M, 6.S4. 

Fr&pm&ttm &f Methyl l,M-Dipti®Bylantfcpaallat@ 

Mm et&«r solatloa ®f AtaE^stljaa© was aM#i t© 0,15 g. 

©f l,l-iiph«nylaatIii*anilio aeid. Si® ^tetlom was,- filtered 

onto a wat«li glass. Pale y#iltwf erygtals fonaefi as %hm »%h&T 

©Tapomt'Si# TJaes# w&m eieystallizei omm txcm mmtkmoX aM 

m®lt#t at 131 - 2®. fk# yi«M ©f thm #ster waa 0.14 g, ©r 

i©  ̂of ttoM qmatity* 

Preparation ©f 4-Io4c^i1&@iiaof?iraa 

il a--Mtyllitiiiiia solntioa, prepared froii E.36 g. 

(0,34 g. atom) ©f litfaium aetal aad Ei,3 g. (0.17 »0l®J of 

a-butyll>raai€9, was" ada#4 to aa. etfe«r solmtioa of 16.8 g. 

(0,1 aol®) ©f dibeazofiiraa, fMs solmtion ws r@fliix®d in 

a aitrogoa ataospMsr® for foor tears. It was transferred 

under aitrogen to a large 'iroppiag fima©! aafi was sii!ss@q«efttly 

aMed tropwis-® to a Bolation ©f 15 g. (0,E TOIs) of loAia® In 
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©il^ obtained by jreaoval ®f tJfci# ®tlk©r was 

iiss-olf#® ia h&% M©tliaaol tet leparatefi as aa oil upon 

©ooliag of til© solMtioa. Ofystala slowly fomet upm tb® 

MUTtm® of til® oil. th®&m wmrm «olleet@4 aM reorystallizsa 

from »itiianol to gif© 3.8 g. of 4-ioiotib«aiofttraii salting 

at fO - ?1®. Sin®® tb® tmreaetsd iibeazofaraa oouM not b© 

r®aov«€ ta a satisfaetory aaaaer by ©rystallizatioa aetbots, 

tj^e fesiduas fTOa several rwas w©?# eombijQ®A and €istill@d 

miA%T we&umd. pmBswrn,- fli® 4-iodoiib#n2oftiran •distilled 

saoottily at 180® aai S aa# Mr* A. H, Haubeia Qhmk^ thm 

pTOQQ&um as otttliaed above, distilliiig th© reactioa mixtiir® 

to obtain a 37.0^ yieli of 4-io4oiib©«Eofmraa. 

at® aeii obtaiaM by iimrboaatijag the (Jrignard r®ag@at 

pyepa^i^d from thi® ©oapotmi. was fomi to b® 'ideatioal with 
P4^ aa awttoeatie saapl® ©f 4'*fiib3a2ofuran©ai'boi:ylie aott 
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