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iS4:S^i tei tbi tJf a #tawetw« for 'ffe* 

#a3*1b-«i ftt« 'fef £fli- itl *m€ l©f# ts iS^4» f^s# prta®ipl.#t 

lty« tito' fgwaiifttioa «f »d»i*a #t«»©eto»atttipy aa# m & 

¥&s4i far %&i py«41«tt®a of ^3.1 aetl'f# %fpm* f&#f 

i# ii#i, kdwtw^r, giw sf itimetttFal, 

%m% |A fori t© %Ms ©Hi M.« in tM. 

•<!# ft gr«-tt 'fflftii @f tRta* *»«& 1^1# IA« fe-®»a 
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th« ir»i»lit^lts lawlwA tii mj aa# atwiiiip«aesit Mw a®t hmm 
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litMu rtetat y#ii» lii&« th« %fa«* 

mMtiml %*»!» i^r •mtiwitj m<A 
4t»p#»aloii | feewtwr, &t llttl# mm %& 

mwafit Appl4#«l t« slmfJl# 

tfeftt-. -Rr# «©«t «®sily lmm&%0^ air® tlatf 
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HISfOBICAL 

A eoBsiderabl® part of tim werk on aptleal activity 

since th© tls# of ts Bel and van't Hoff ims b®®n don# in an 

atteispt to eorrtl&t® th# optle&l fotatoyy power of eompouads 

with. tli#lr ehtai-taftl coxistlttxtioiis* WMl# moat of the i*#®«lts 

hair© hem Bxpre^md In r&tlmr broad g«a©piill»atlofi® > an e&flj 

attempt wm mad# to pl&e® tbe rtlfttiousMp on & qmntit&tlre 
basis. In tli® eaae of tla© optical aefclirltj of a »ol©mile 

with on© asjfflmetpic earbon atom. Brown (1) remonBd that ther# 

lamst to« a fanotlon k toT ®«©Ji raciiesl attaehed to tlie mjm~ 
.metrle earb©» .atsii wMeh eould b# ©xpresatd nmaerloally de

pending on Its eomposifcioii^ eonstlttttloa, and th© temptrsture 

of tbe STibstanee# Sine# tim potation hm-mm nsro wh@a mtif 
two k*B art I t  li t ist depend on a prodtiot of th® differ-

fnc«8# This prlnolpl® become known m tfm "prodmct of 

asymmefcrj** mt m&f t>e ®Epi»0as®d m 
o( « C&»b)(&">g)Cft-d)(T3»Q)(b«4)Cb-el 

" ' ' 

wht®re a* bt e, and d .rtprestnt the mM#s ©f k tor th® rftfiieals. 

If anf two groups &rm lnt©i»oh;».iig©d it Is e^.ldent timt rni oM 

number of th© i i l f f®r®iic#s eh»,nge sign, and the slga of th& ro

tation. is QtmrigeQ- altlaoiigb. yemalnlng tim smm in aagnlttid#. 

fMs oouditlon, of ootira®, ©xlsts in the ces® of two enan* 

tlomorphlc foratt, Bvmn polnttd otit t l iat i t  ah.©uld "bt d®* 
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lb# p*oup' mmf #3tpMia tfe® 

maeli gi»®at#r it m p@w»p» St#T#is« i$}, 
feow#vw, p©i;al#t tiiiit MM €itf»Tmm %m m 
a®ft8W#€ hf mM &««.taat8 ^amst tSE^lalja 

eamii'i© tto@ fur ft?# ii©«r3.f 

tb# »«»§• W^M. »»i Cf) ti«ili#.if# tbttt tht 

in MiaAs i» tB«t- mmy ae©©®at f#f 

la tl» Isoaerle gi»o«p«' 

ima d®tt» aat^li %# thp but 

. frimelFl.# 1# wmtlf n&% im€^%'ve€ «at hm rnvm 
A fftw lB¥#glslpitwt tm mlm 

©f tim pm'btmm #ugg#stM ii'dwm-* B©s« and *lll«rs |8) 

e»®ts«4 til# ©feii#i*v#IL -t*© s-c^omatii 

•p&dlt&liS i» md# fey m ©f itpproatl* 

*)&ti#iiSt mhltmrf e#wt*»t# •%# tli« €4ff«F«iit gromp®* 

ftoty tii®B ©ftJleul&teft im feli® &mitim ©f «©^©«iaAs 
aiad tti»« wlfcfe, t&# wliati* a«iif showM 

fair d%lt©» varlM m am«k a* fiftf pere®»t* , 

Walktff «€ 1im%T C@l mitd siwi' pr®e«dttF® witfe & 

ef m%®m &t a^at s-mteiut© seids# fli®f fomi «m©fe 
©lea#f Bgrmmnt t&® ealtuifttelt 0hmrm4 mlms for 
m0M% of timir th&m B«»« -stei tmt s<3«e ©f 

«3.«& writH m ma0U m fiftf p@i»e«al» 

th0m immMg&tQm AM 110% ©om«lt«r th.®iy work 

t© fe® 0oa©lu®iT#^ tlwif rmnltB mrtMinlf d# ii©% iadieat# tbat 
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*1©-

eiremlmr dombl.® refr^etloa, tii® &i p©Iftj»l««ti©a 

ii Fotmt»iS sM. in til® stssit. of %M eiMpeneBt bavin:g tbe great#ip 

iriil©eifej» ' ttmill&ip to tlJl# |iMe©iwiiio» la th.® m?-

®6X»ptl9» ©f rliM asi. l«ft ei2»©ml«rl,f wswsj, §a*islmg 

eimul^w fM» mmm tim pte»s® ^#XtttiousMt td 

ehasg® ao thmt %Um i»&f 1» m l©ag«*» pl«.a« polsylied 

femt is »13.iptie»Jliy p9lfti»l^«a« fhia ©ecar® neat* Ik® wm 

of m Qptleallir fictiir# tibsoyftiott feaa# aM mn iafltctien 

la tfeii rQt&tmf dltpdrsl^s Qmt%m CXI) ttoat if 

tim l)«»4 fmwilsiiitd tfe.#^ min eoatritemtioia t# %h» y0t»ti©ii mm 
Irnw^mim ©f %%m enrw plee# mi ih* 

wstf® leaglfa. of T0ixi&vm «3.11p%ieltf"t It fclj« 

»gio» of rotelaiw *fes©r|i>ti©a# fiitii# r#lati«»hip« &f# taaowii m 

^©ttoa Iff«#t* 

©rm^# lit) ©@mtFltmt«4 mi3:6li to tfe# of tlis 

of toy Aeri-rlng tfe« first «ieTO* 

»t« <iS.sp#i»«ioa f0»ml.,ii®«. fM itiifJ.# fom, wMih. 

iipflift# #al.f t® #f ,i» 

o( ~ ^ v-y » ^feeing tls# wtrntien «isA /^o tb# dis* 

p#MioB #oiistfcat« fimm ^ «8d /ip 
of tim »ute»t«ii©«* 'fM# &i h mm mifttftlXy #3Epr«t»#d ta 
feiep^s®• 

.>^9 t® ft Tife-fatiesai 

fr«ttt«ftef 1# %h» wmt Imgth 
of tht of aetiw atoserptlciii bftiadl* f®elMj.g»«ff wns tb®-

fi?it r«-.t©®aiE« %lm t»poi»taae# of tli.® a|s.f©option F#gios8 of 
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a 0ft it® fotatarf p©w@F.<,- fla# 

tQT must eoapotmds li» la tl3y» ulfe»-*¥i©i®t qt vitibl# pa-Pt ©f 

til® mmwomA» %%m Mw abscirptioii 

»p#4t»# Ismt Osniloii 113) r«pof>t«€ ttmt %M- r&t&tivsmQt 

e«|!OiinA» 'feav# b##a *#a.ii-ai*®€ ©nt t@ g,M md vfr# 

m iwsftilarltl##* fills timt tla«s® 

»oy|(tle» eoHtrlfettt# sething t© tb# mtmt&rj powers Woo^ 

Riii lieliolft# CM) »1«0 mat# .tmaiitltfitlw a»»@af#®@mts da 

attlifl aa4 ©tlii'l. fearteftt# d#rlfa%lw® fend muM find ad Jmatlfi* 

mtim tm aMlng ftfi iitfjm-rM t«» fe© tl3«- fttti&tloia# 
I#«3i«pf Ui«tocja (13,1 -f0liit#€ ©11%. that tbs ©©oftsat ^ 

in *s 1» a of tk# »ol#e%ii«.ir atfamttry 

sifi©« it I# Bst 4#j>ead«at m tli« ftarna' wb«» 

A^JA^+I$ IM wil l  b# tfnAl to wMeh feiitf  

til® «fe»olmt® fli«f 8mgg®$tsM tliat ecmf&i»l»oa« 

©f tfe# Fotatoa?^ pm(%T of 4iff«'r«at e^mpomads. wTOld to# tslit 

mtj 'wlmm »«A« «t% »mh a wmm l®agtli#._ Mttlis i«,» ferns hmn 
»«S« of tM» :r«l«fcloi isMp hj Bettl  {%$}» 

Mwtf f@m€ th&t wMl# tli« aisperilon of momt ©rgamie 

6®mM hm «sfrtis«€ toj ©»® Brisd# ttWj mmnf i?»q,til»>©d 

two Of m&m %mm» esmi^^aato wwe t® bm'r# ec®ipl®x 

rotator J i.isp®i»»l0ii» •fi»oytt4©allf tli-w#' sliowM fe« »» aaair 

te^rm m are a.et$,¥» mbsorpMes %«.»€» im tfes.# aoleetil#. 

1» tia® ®s®« ©f slapl# fotatoFf €l»p»r»l©m, ttwi eft#r fcht 

first a,p« {jfOMfeij ®®t.ll mA tase'dl #&#li olbap ©m-efelj. It is 

f»t»3r Aiffieialt t© d#t«Wiia# «X|?®i*t»iatallf tl» ©©mstRut® fey 
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tent tfad *,lm ©smtrlfemtloiiJi ©rt > mh»m %m di«p#p»ida 

1» thm «af W ®. •©!•% of memgm »®'Wr«a. 

#. la tM» e»®# ho will, haw m ii^ifi* 

mmm$ if ai»« i«mb» it«%lw ststQ^ftloa 

hmM la %hm »•»« §©»«»! »§!#» of tfe® #p#etpi«* 

Siwi® e0Mpl« tiip»f*»i0ii «arf#t |>. tfe^ts is# 

pm» ® *it3Ei»Sii aM tl»» #,1  ̂#t ifedftdP wht# 
itngttoi, fielmgMff H*?') ww flr«t %& Aistijagmiife nlmmlf 

tM tirp«» ©f ».oai»l#mi Tiilm 
pMummmm w^f '%•« ©#.«§#€ tef i m miz%wm ©f Iw® 'tliita ©f mtlwut 
m^MrnXm^f th« 0i aa «.tfcf¥»_ ifcb#oi*f%i©B teeE^,. 

t:toi of tw® ia %1m mm »dl«©i3l## 

m tbt pmmnm ®f tw® irotati^ai »i"liiiif trma. 
«ii%&«feK4 til# «Aw> ©arfcea &%mm M th$  ̂ m»m 
i^y#. tiro j-istfttiust ft» tlw&f «s% %«• of nfpeslte 

nijpi ®»i. motuftl J@ pWQ€mm fta 

Is Itttl® j|tiii»tl0» frw 0t®ai|soim% 

tb# g«»«3ral sf nptiml ipetatery f©*«r, ,F©» 

fcatlsa i# lj®3,i#T#€ t© is.pis« fw-m %h» 9mm ©s«iil&t@rs thrnt 
pm&nm ^ apflfiag fcfe# olt©t,f«»a^etiis. tbsory 

of ilgfet t0 & mt &t M'mosle ©#tillikt@rs tli# ©f 

©Iremlar tewMt mfrmotlon mm fe# Tills mttliod 

toaa te®tia tof « #f is-wittigatdf"# *li@ 

gomi tiKftfiloB Mf m&m &f a 

|I.S| 4#riw4 wMtls. §©aA©m ilM} 

fr©ir«4 w»m ttos® hj Wm 
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•li* 

eiorir# t^r F«it &i %lm wma fMj «la©ii«d 

il©S|f lser«Miag 3f»'9tfett#as mith t®#F#maiag 

wftir# witfe a© it©^* fM« liitlemttt 

%liAt «#tfa©t ®f w-tji ##»«©%« 

Ik iicwifari«#B @f tlb# furliisilL mvwmB sli@ii» 

l.g( e©iitFUjm%#s iiteont &f tlit t#tal 

itt iris ill## Sine® i% twniMhm mtf S,/l#©0.O0ttla 

®f tli# tetfti it »»•% |»t mpf 

•f&i# $s »imm »1»® fe? tjba# r@r g wlii.#li Iumi %#«» 

%# M -f X It*®# fll® Wt at lorn &i»l«liig f|p«, tM» MM 

It tfci® m%f ««tflbm%i0a ©f gipomp %& tli« 

«f tM TImj- .p'#!# liftMs 

fmFtfe®F to tb» • fli### i^j- ftls# teitv# 

MmmthiMg t© %fe® la tb» 

f]b«. %#%»! ©f ftB ItAsi ©a tM ©f 

«. mj fe® eoa®M«jptd,. a^eoMlas .Msaf. t# ^«isg tlii' 

®f t*© ftttioa#* fl» hn-M Wlmg» Imt# th# ii0l«ettl« im ' 

laftctiw vMefe aftf t3#e©»» fsupllug with 

t©a# sthtr If It Am» ^#«0*iag 

tM# i« , AM it i!iiiie«s mmia&tmw 

ia %li# l>*m4 mith w^iA it tJaroia^i ita *"ri«iMl, metiom** 

&S- mot iumftlimg mill mmr tw© «am#t 

l5« fea% fr©a fe3te,*i th»me%imX it i« 

%iiat tlMi' «iTOfi,iiig 1« «t « *»«.!«» wh»M %fe.« fiteretlug 

aQ*at» ii«f«iai»eMlsg %# %.!» ii%®0i»]ptt0S "feiiintS' »« oi'iftBtM itt 
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§0®, wfail® t l i t  &Bis©tP03pi<i f&etoi* Is ssaxianm whm. ttm Tibpa* 

t03?s are nmrlf flit distune# Is »l®o "Important| 

bttt %lm limiting irslm«a mm mot 

tfyb fimetioaing ®f tij® isAiietd ftntsotropf %n& 

action of imaifldmal, AMofptloB hmM M# b#©a tef 

Ktto I t i) fej »#«•«» of the &ikJ of 

anidopropisaie acid* Th» #o»po-«e€«" vmrm ^mxiIgwmtlomlXf i»®* 

lated. »lii## if«f« f3*0a th<$ #«.»« aelt 

& rm^ntlon tl»t permits a© waM«tt tnmmim* fM 

potsticn sf til® w&t famA t© fe# w@aki7 

as of tM aaia# wm utrmglj sisgatlw#. CosparisoB, of tii® 

piiyt ial rdtftt ioms iho*$€ t l»t th# eontritotit lQB of t l i# sgMo 

grewp'waa ths mm in Ijotfe, eospewids i tliafc 1®, its iateeed -an-

isotrossf WM tim 0»m# In ms%sm tn %fe» east of tb© 

tb# siga ©f th« ftaisotrepf ©f tli# gMmp i« by ttm 

Qf tb® I., ®ii', €SOOOS,@ grTOi^Sy wbil# its niR®tti» 

tnM is dtt«wiiii®si ^ tlmir eo«'bia«il vleimt sotloms. In thm 

mm» mj tim I# ©S®, gi*ompt th# liidiie«d 

ttal»€iti*o|?gf of' tij# mMo group is t&® amid#* SMiigi»g gOOOla to 

0OSiCl^)g, littls flit txmstB&tloB 

df itasf si»iliar msm !.#«.€. ©aim t© te#lief# tb»t tb© isdrnM 

^nlsotr^Pf of a greuf is r©lativfly llttl® aff«et«d Tbf ©li@mi©«l 

th&mgm In ttos B«lglito6fimg fMs mmm tlaat Bi»om*a 

ftmetion k is appromtaftttly a ossataiit fw ^mh, regard^ 

lea# of wfeir# tM «f?•#»»• 

fli® »mfiiBder 9f t&« rotation .of tto» sUow ffioleoal#® ii 
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-IS* 

•ppftiptetiy dsi« f9%&ti0S» €^t tli® #©oei® mtA 

0.©lC€l^|ji, gr^mpi slut# th» mth&x^% &h&mptlm hm@, 1« a«i£t 

itf0iig«#t t© that; af tM ».iM0 gi»©Tap« fh® in&nmi. 

©f mmU grmjp 1® tl» rmml% af vietii«.3l ©f fS» »««# 

gi»«|is| M - f  Sign &sA S*« t&ftil % t m  

p&TtiMl 'eomtiPlbtiti©!!# mew% %fe» af m&h attorg 

Itfiaf, pmttt'wm $m& mtgatiw* fbrns, -fcli* iaaue#€ 

of la mvf Mmmitim t© #h#aiie«l 

witfeiis tt tfta -Mfmltiag gratjp it ©f ii«ilt»i»' 

.tl3#»lefel Siiek eliitas*# ii#«d not Is# §.rmt'M m&n^ 

t# »lilft tlb# &f tb». Madi f©p* ••. 

m^T€im$ t# %lm tly»ery,, #*3.1 fwiatiosa im ttot-

m ori®at6tl« j>f ©©mplM •rlfei'mt©rs mmy ¥• swffl#i«iit 

%© prntomiA. eti*iigii# im T^kmtorf 

ffeit- smmlti.-w%tf til# tltetrem 'vihmt^T t© i%$ mirm*^ 

mmt Mrnrwm m$ a e®tif«ai<is% »®tfeoi #a;plii.iiiisg tla# ia&i?k#a 

af -ai^ ©» rcst&twf • 0©»»' 

f-amii ^l$pmmim. mm sm#li »0i?« s#s»l-

ttf# %0 eliiw.g«« iJk timm e#iiiltt©iis« la tmsh. ts#«# it ekaag# 

Jja t#«p#»tmFt or tolvtat on 

tUi «x|fi*#«iiiag tn® ttes# 

|.fn?f# 4ti«iig«s In til* t0ft*3. mm»f m& & %hmg» 

la »iga eoml,4 t&k« if tii« %#»» wtrt ©f %1m smm 

tua®# t# «aflftla, $«©li wrlnti©®®. 

« th» hm%B &f f tssue l i l t  i« #f -Ih® golmt# @f» sf tt ie. '  

«»A flieii# imv# sow® f©y 
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1ml® CifJ l»i fotiiti. tJa&t tli« fotftfcioa of ft eomfOTO^ ia a 

#f s©lwii%» A,«ier©&4## with is#^#itslaf peliiifilj ©f t!j« 

It list® "fe##!! tl»t in *af ^mmm d®©y#asiiig 
/ 

tS»' -mmmMwAtlm of m iolmt#' la a. men^pslai* 'fiolvtut 

mmrn «i iwrtt-f# Im tlm »p#eifie irotfttltm,#- At p&T% &f 

till# I® Am# to i» tl» palnritf ©f thii ii®dt» 

m« %»i 6f lb© ii#»«©l&ti©a fe«t*«©a tfe® ««>• 

Wot tM« »«««, i»@tfc%l©ss #jf p&l&r 1» »©»* 

fo3Lmi»^ Ar« mmMmmi. t# meip# s*«pr«s#mt tM %rm# 

f-wr®r mtmtlQm tskto m %h.e piy# 

ei«%t©a ist set ftlw&fH ^ fe in 

t&t mMm l iS} fmrn^ %h&% %1» •sti«p of itaeeui# mM 

«lsftiag«d fyoii & wjbil# t& m hm&$ gl&s# tot- t© 

femt tM r9t«tl« t&»»« &imtigm r»»®.ia«i. 

0©a®tftat* Ctt| ^1».§ t l i f t t ,  OB eiaag* 

iag &olt «8t®r» 

ia r«%6:ti®a m mmmi&tim imTm»®4.f feeing 

t Isiiiest© that lul# m.» fdrtmat# 

im feii ef aetiirt mmpmiAs in ©i€«r to ©fefe'̂ im smeli m 

rtfttlaf €i»ttg« tn wt%h fQlmrity» 

fti# i# i-lfo ai FletefS .ant-

Kmjm CSO) fo«id la « loag @f ®y«t«»iatic laftatigafeioi ia 

is vliitli' tli®f %li« fof mmmf, fi»©« 

5Pooa mf %© illi«l3* ^©llisg polnti# fl» was 

mrnllf wiimlng a »galar iaei*#®®# » 4@e»as« wttl i  In--

^rmBing %mpmw»-twt^* fb.#f wot»lC0t wltti piar« #©i^om|yi mA 
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-t©-. 

t&i '©iaiiif® to tlwf tli« r®* 

tstlem at tk® Ijotliag p®iat HiSt ®f %h% ©aapltt^ly 

Still mmthMT soiire# ir»ri«ti©s Am# to 

la #aapotMt« j««sti»i©%#a irm m» 

t^ttoa, l©lf fil) f©iiM tim% at rooa %imm Is a© 

frt# y®ts%lcm *l» bft l f## @f &®i4 #i.t@i»t E# foimd 

p©tta%l«l ®a#rgr is wb.l«s& 

tlt« m.f hrnmm #t».tioaas»yi an .i»i63?#aji# i» 

W0«M 1#*4 ti© m gr&Mml perfteticsa sf fr#« f^tstloa wltfe m 

ia Fo%».t©rf aaii«i»«t»n«ling ©f tbt 

©f idlwati,- # »»i ©0»«©Et»tio» ©m iE»oti».to3py 

poir#r-®ir«it A«t#r»lii«ti0a. ©f tbtir #ff#et8 om 

pArtiiil -r^tafcldai-» 

i©» Qf fb# Kist pttmlfea fjp-©* ttin itudy ©f 

optiesl aettfltf Ibitf# «i€Mi fyaa tfe» lmw«tliatl« 

gout «f0 f^aiiEMai tl»t teointil#® 

tn p^optrfeifts mi^t ftppew in »mh mvlm at tiie fifth 

vtmhm In « hIIei'I. #liaiag. wlitii 

tb® '̂ ^.tmrnphm ©Mia laoiiM foi»» » @oafl®t« sfifal m-l 

palst* In #a.r3.1«i' w®r1te on feom®leig©« aeri®#^ Ple&aM sM 

M&fon. t&mA fc!iat pmm 

wit& wbmn s^otatlona 

of tli« mm ag«tlm»t t'l» aoltttt* 

lay %hM jpFupyl wm iurnvS. to Is# abnefwallj Mgli# 

Jm »mgr ©t&sf mvl'm (M) ^aueto, irip»gttl®ti»tfcl«f 

wfesm «» ©f efejrteoa narba® »««& ©j^gen 
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fttoiBS eontalnfd os* a aultipl# of fl^#, ai«ittbeFa# Thme 

lri»®gttlaritl«s vmm tntensiflad t-t liigh t©mp©Mtui*e© la 

®olf®Rts* In series oontRining •8t«i» groMpa oy bf&aehed cshAins, 

raor© irfegttl&rltl#® ©eciirred, but th«a® eotiM always b'® txplais-

#d m Rj*isi3ag from ths fowiatlon of ioa© smeh spiral. 

fh®s# almormftlltlea «,6f he interpreted as being th© i»«s«lt 
of s. epfto® effect* fii« @xlst®n<s# of such an «ff®0t 1ms been 

further coaflrmed by Lowry <33). H« xa@«0ur#d the opt leal proper

ties of ttm acs©tat®s of tlie ©pea eimin aldelijdle/^-fom® of 
glueostj, galssetoa®, aM apabinose p3:»#pAre<l by Wolfyow# Fi»6» 

%tm absorption speetrm mud rotatory dispersion, towrj found 
that til© total wotBtiom of th®ae coiapomds wer® asd® up of an 

l-rotatloap to# to the Indmetd <iiS8fMii'aet3?y of the aMel^ydt 

group, and a fixed d-3*otRtlon, dm# to tli© r#st of the laoleeul©. 

Tlie partial rotiiition of tli® aMehyde group is more th&n doubled 

hj th« elmng® i» ®onfIguyation. of tii© foiiFtli carbon in going 

fro® th® glueo®# d«ri^atiir« to tli&t of galactos-e, and thia yo-

t&tlon is decw&sed by oB»-fo«j»tli in th« ©liainatlon of tli« 

mymw,&trj of the fifth carboa on passing fpoia tlae galactos® d©» 
riTatlv® to that -of araMnos#, In eaapariitg th©»® results with 

those obtained from, efclie amgars, Lowpj fomd that tli« ©ffects 

w#r« latieli greater than om would expect for cMnges in tlie con-

flgaration &f ml&tlmlj distant earbon &toi'-;a, H® concluded 

tlmt tim diMMjsm&trlc tieM of th® &S|»ci#trie eai^bon® ainst act 
directly aereas apma^ instead of tteongh. th© carbon ch&in, »M 

t t i f t t  t l i «  a l d e h y d e  g r o u p  m m t  b e  o s ^ i e n t e d  l a  s u c h  m  w & j  t h a t  i t ^  
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ia nearer to th.t fourth and fifth, earfeons than on® would ex

pect froia th® atralglit ehaim fowmla. 

ftm most »xt®nslv# atiidf of potatory powtr In hoiaologous 

ssrles Ms tesen coadueted lyj L-evoa# St and his asooel-

at0s h^rm prdpsMd w»t^ nertm of eoafIgtiratioaally related 

c©»pomds of til© general tormxMt 

t 

H • c • ceia kjX 

•CeSakft I 
II 

wh&re X Is a ehroaopharie group, »M 1 may b# « Bsettojl or 
ehyoKiopliorle gromp# -. % w&rfin$' b,# w«,s able to show kow the 
pot«to2?y power ohsng®s witb tft« disfcaao© of tUt elxromophorle 

gjpoiip from th® asym-metrlc carboa mtom. Wtmn tqmla 

til# effect of Buth gFOups Is •usmally rediaeM to that of an 

alkyl group* I» a nmbtr of stioh series Im olisarvtd an ^'alter-

nating iMiiotd polarity*' ©ffeet that caused ftlternat® wsinbtre 

to bft"?® abnormall^f high, rotstions, 

Ab has t)e®a indicated, tM most difficult problem ia ths 

correlation of rotatory pow#r with chtBical eonstitiatlon ia 

t1»t of finding «oa® ©a^ily mtaaurable propertj of a groiip that 

c&n b® ustd to express its relatif® ©ffeet on rotatory pow®i»* 

fh© mass of a gromp .1ms hmn sbown to b© iri*^levajat, wxceptj 
as noted by iMwme (35), ia tl» eas® of normal alky3, groups» 

Several investigators fmm useA tb® r®fr&etlvity of a grottp t© 

#xpr®®s it© «ff®et on this property, 'hut tia© two pimnomenB. ar® 
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«liff©rtat' is r«»ptet;«, -sad tMrm is e©ia«ia«f-

iifel# ^m«sfeioii as w^^imr ^mh « sttiic4 Is i^ys 

Ci4i. m»®a tb.# yaili of tim groapit In Ma 

of €»|itieal 3*'©%i.tios, tlilt has mt g^ntrally me^pbmi.^ 

of a grmxp^ Ms fe#ea ©cMparei, with it# 

&tim% m p«r#r In & .mm&eT of 3mlm • of eee^oiaiAt • 

§004 las 0fet«iiE«€,. femt •»§« &f tMs 

tf is llaitsM hmMxm^ it easiiot «pr#a8M » ffe# wtla-

fclt*# ©f s s«j?l#» mdiml9 my to# d®t$»ilii®d 
tr-m ir&m th9 dlMm&intim 

of m phm&lBm fim Aifterm% a®fcli.ods 

€© aot mimf&'-'gim th® am» th& vmimlstp but ti^3» 

M &gm»mmt mtmm tk®«. 

ittti lis I mtim ph&a.flmimmtimm 
with ft l#i»g« nwmh^r #f sufeftltetM to gi-f# 

^ 1 

pmm&m ®f fcJj# tfp»t if®* | • 1*^*S i# ttoat tli« »©• 

§1^ M4(0&) 
ImnX&r wptsA wlt-fi tlii €i*.s-©ti«%toa eantt&ttt ©f %im 

«iel4 E#06I* 

Eml# I Si) pr«.f&i»#d it mmmhm ©f aai ®st#"2»« 

©f mM§ &M t&md tlMftt' tli# mt&ti&m 
wt%& &f tim smfesfeittxttid 

ta tM 
immm- i$fl h»s »tetl#4 tM o« 

pmmr in a atafltr »^Tim #f ©©^©mto» 1» m sa»fe#f 

@ f ' H e t i f # « © i 4 i  m d p  " b f  »  s « r t « »  

mrlmi I&# of mrhmii ©f^P# S« i^md 
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that 1» met. serlm, tla# polarltj of th& r«dle®l e.nd tb© ro
tation of the oompomd decreased in. tii# orders Csl, COOCgH^, 

COOH, GOIlg, COOl, CHaSOgH, CHaX, GĤ SI, CHaOH, H© 

b©llsv#(i timt, in the ligM of ttm timer tb«ori®s, such a re
lation existed only in th& ftliphatlc series* If &nottmr polar 
grotip wer© Introdumd, ita effect could not b© predicted. 

Another correlation 'b#tw©®n ©lectronegatiyltj and ro

tatory power bas recentlj been observed bf Pigm&n and lab©11 

(38) who prftpared & larg« nmbtr of ̂ -d-glt^co8id<sl!, Tlmj 

fouM that, wltli on® exception, the inol«ciilar rotation increased 

with the eleotroixegstiTity of tlie aromatic aglticon m measured 

bj its dissociation cdii®tant» Tlw asiftll®r rotations of th© 

alipMtie jS-d-gltioosldes and ̂ -d-glucoi« also sfcowed a qmli-

tativ© relationship to electronegativity, sine® tlx® disaocl-

fttloR constants of alcohols aad water and, eonsidersbly smaller 

tlmn thos# of the pbeaols., Pl@ian. and labsll justified th® use 

of thts© eompo'uiids for tMa comparison "by sliowing that the mo

lecular rotation, ¥arle«d with th® rotatory contribution of th® 

first carbon> so th# «ff®ct 1» as if th® molecule Md onlj on® 

atysiaetrie carbon# 

It is generally agreed that tli«or«tically tii®re sliotild be 

a definite relationship b®tw®®n polarity and optieal rotatory 

power, but th® relationship m&j not b@ as slmpl® a® th® abow 

reaults indicat®* It is clairsed that th# orientation in apace 

as well as tb© polarity shouM be considered* Purthsrmor®, if 

a ctiroaophorie group is introduced into a molecule, tbe ftb-
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sorption bands prment -amy affect Its I'ot&tory contribution to 
Sttch an txt®at that the pol&ritj •ffect la ntgllglbl®, 

lanf investigators have ettompted to explain th© cheale&l 

and plifslcal properties of orgsrilc aoleciil#s in tews of tli® 

«l®ct?oii®gatlvity of the radie&ls present* lixon and Jolms (59) 

'have appmnged ofgrnale s?®dl©als In th© oM«i* of their ©lectro-
negatlTltles mtng an ©rbltFarf ieftle of molts termtd the 
electron-sliftFing abilities {abt?r» E# S, &«)• The ord©i' of tb© 

rodlc&ls Is deteiialried Ijj th# dlasocl&tloii eonstenta of tli© 

copresfonding mi&.B ^ and It bss l}«©ii shown that the sm^ order , 

exists If til® padleftXs ar® placed hf tli© disaoeiatton constants 

of th# mAnea, fhls fsropertf has l>®an eoirelatsd with th© 

eliemlcal aad ptojsleal propertlts of a miafeer of s©rl®a of eom-

pounda, 

Biirch 140) th& rotations of sow® ®lpha*stibstlttit®d 
©tiiflaaiinea and Mlteook (41) th® rotations of somt elpiia-

smbstitmted pjTTQlidinm* la ©«cli 8#riea a qiialltatl^® re* 

lationsMp was found between tla« 1» S, A, of tl;ie rsdleal sub-
stltwted and tbe rotatoria power of the X'ssulting eoiapound# 

Saps and Johns (42) measured the rotations of & nvmh&v of ®ub-' 
3titixt«4 «ticeinlc acids and the oompoimds obtained by ring 
closure of a miabor of their derivatives. litla tliese compowads 

th« effeets wer# too compltx to cowelat# tlie rQte^torj pow#r 

with til® 1* S* a,*b of tb© groups present# 
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Assiaiiing that tli® optical rot&toi*y power of a molecul® 

hmlng on# asyaaaetrie cartoon mtam depends on tlM s»afilo&ls 
preiseut according to th© prineipal of th.e prodact«of» 

mjmnetTjf asstualng tliat the grotip cons teats may he 4s-

rlTOd from tlielr eleetron-sliRrlng abilities, it is apparent 

that if th# radlcftls Imv# wldelf ssparatisd 1, S# A,'a and th# 

tiigliest li capable of beiag vsrltd tiiroiiglioijt the entire rang® 

with. t®t®ntlon of configtipstlen, thm rotatior. ,;f th® moltctile 

will cliatige in th# following marniarj It will deereas# to zero 

as tb® !• S« A» of th« wriad group, approachts, that .of the next 

highest group, tlien elian,g@ 8lg», Imrmm thT'Ou^x & maxiatim^ 

and d«er®a.se to s«ro m it approeoh#© that of the next group, ®tc, 
Hftnj sticb &-mm of inwraioa of sign with retention of 

coB-flgiiratlon h&m hmn reported "in tl» literstw©, «sp©ci«llj 

in a Etiaber of l.®ven« *a liomologous sei»i©s# HowtTer, tlies'e 

isolated eases, iBwlviag groups of limited r&ng® of !• S. A», 

do not providi eiiougli data far en adaquat® test of the tiieorj, 
experimental'proeedur® iaTolved in dmnging tli« 

®lectr©negativity of a gromp o¥er e wide range b®coa«s v^Tf 

difficult becatise smcia gi»0iip8 ®r« riot readily &T®ilabl«« The 

ftiryl group can b# changed in a lissittd atuab®!' of iit«ps over a 

wide range of S, 4, It is r®ltttl¥dlf el®ctron®gatiw, tii® 

t.©tra.hy<lrofurjl group is l#ss ©lectfontgatiire, and th© n-lmtjl 
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group is relafciveXy electropositlw* Bu^h a «#ri0s, of eonrse, 

will not sliow the result of a gradual elmags in E« 5, A»^ but 

msf show two InveMions of sign if th® other groups are proper If 

chosen. Op® of th® groups mmst allow rtsol-utlon of the iuactiT# 

coapomdi tia# carboxyl group is smit&ble for this purpose • 
Alpha •stil?stifcTit©d Belds ar« not se.t is factory coaipomds for 

this stwdj for s©¥®r&l reasons, first, these aelds, if th®f 

possess a jbydrogea fttom on th® &lpla« earbon CMyaaietr-lc), -under

go raceaiaatioii ©mslly dmrlng menj of tli®ii» react' \.-s. Second, 

the earboxyl grmip is strongly lnflii«nc©d solvent arid teap»r*» 

stxir«| coTiadquently, if..it is dlrectlf attached to tli® mjmvM-

trie carboB atom'tlasfl© liriflu«nc#» will mftrkedly 'effect th# 

rotatory power of the oompotaids, Thlfd, a©ids offer 

many sjnthatlc difflemltlea» For tfees® rmsom, a aeries .of 
feata-siibstltnttd m^ldu was choaerii, A few of tb#st aelds hav© 

been reported, anS iMvem has pr®p».p®d « naaber of configw.-

rationftllf related jS-a-laiitfl acids sueh as would "b® obtained 

froa such a s«rl#a on complete rtduction of tiae futrfl group, 

fMs ®@rl#s !ms a ntaabsr of limitations* fli® most serious 
\ 

froffi til® «3j:perl»eo.t&l sld# is tMt eataljtle hydrogenatlou. of 

th© furyl group ta an actlv® moleeul® may introdtie# a second 

actiw canter tferotsgJa aajmrnetrie Addition, of Ig^drogen mder 'th® 

inflH®nc® of the first active- csrbon atos# TMs »©ari8 that an 

optically pur® compound mmt b® ustd for the liydrog®n&tlo,n and 
the product eoaipl®t«ly r®®ol¥«d so tiri&t th© rotetion of th« com-

Ijotmfi with ftB, inactlire t«tr&Jiydrofnryl grdmp- ©an b© cAlctilated, 
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Jf tM.s Is not possible, the sign of rotstion of the first 

actif# carbon, will he in doubts fh.® second difflctiltj la that 

there is » hydrogen on tb® asfwaaetfie carbon.* Bos« and Walker 

In asslpilng aybltmry constants to th® varioms groups for tlm 
calculation of rotatorf power %-drog©ii a r»th«r lilgh wlu©. 

Those who beli®?© that th® effect of ft group depeMs ©ntlraly 

on Its absorption bands ftppar«ntly assixm® that hydrogen has v©rj 

llttl® ©ffect* On. th« other ImM, If Its effect depends on its 

©l«etroii®gatlvltj, hydrogea should be lBt®nn®dlate between the 

©lectroposltlw alkyl group® and th© more eltctronegatlire 

groups. In vi©w of this uneertalnty th© problem would b« 

simpllfisd if compounds cowld b« studied that eontained a t«tra-

substltnted Asjaaswtrlc earbon fttoia. Sjmth&tlc dlfflcwlti«s 

prevent this in th® proposed aerim, In spit® of this limi

tation it was fel't that preliminary to a aor# ©xhaustlv© in

vestigation of the conriection between «l«ctron«g«tl¥lty and 

th® product-of--asymrfletrf, th® preparation of siieh a series of 

eorapottnds would b® htlpful. 

After a csoBBideratlon of all of tb» above factors, it wa.8 

proposed to pursm© the following studyi first, to prepare and 

rm olve y^-(«^-f-arjl)-^rghenyIpropionlc .kcld, (<^-furyl)-valeric 

aeld, «nd y^-f^v-ftaryl J-c&prole aeidf »®eond, to hydrogenat# the 

ftiryl group in each ©oinpoimd to th© t#tra!iydroftjryl group| 

third, to r«mof® th« oxjgeo from the ring, ehanging th« 

tetrahydrofuryl group to the n-butyl grotapi and, fourth, to 

»eas-ttr« the rotatory power and dispersion of each of th® abov® 
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eompoTOds and to eoapar© th® signs of the rotations with what 

on# would expect If the pi'odtiet'-of-asyBis®tr:y timoTf la valid 

when tke 1, S, A,*s of th# groupa are used ag ttolr rotation 

Qonrntmntm• 
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SXPEHIMEITAI. 

Preparfttlon and H®solwtton of 

^-Siabsfeitnttd Fropionle Aelds 

py#p&rft.tion of y&»CoC»fmryl)«.vftX8fie a© id 

Til® diethyl fmrftii»jlld®!n®aalonat® ws®!i la tli«s® p^ep*' 

ar&ticjiia was made %f & aodlifleatlon of M&fckwaM *s (43) aetliod# 

liR«tj-®lx grams (one iHol«)'©f furfural were condensed with 

160 grass Cone «ol®) of dietl^l aaloaat® bj means of 153 grams 

Cl,S nolm) 0f mettle aniifcirldd, Th® Bilxtuj's was Mated in a 

featJi mder a 15 inch fraetlon&tlng eolmm for 14 liotira. fli® 

bfttli teapiratitr® was held at 155® dariog th® first aix hours 

whieto. caused gentl® refluxing, Tb® temperatuy# was grsdtiallf 

raised t© 178® dW:flng th# last ©iglat lioii,rs» Slightlj more than 

tii® "tfe®or®ttottl amommt of aeetlc »eld diitilled omr during th@ 

latter hsatlng peplod* Portions of thm resulting thielc, black 

lltiiid w®r© transf©red to-a eiala«a flask and distilled mdei* 

i»#due«d prtssiii'®, Prftctlcftllf all of tlie lower boiling faction 

was acetle anhydride § & total of 35 grama was ©oll©et«d. Th» 

product distilled &mT at 165-170®/lCteB# and amotinted to 212 

grains- |0i,89 moles), 89 percent of th© tli#oretleal. Another 

aiffiillar rtm p®sult#d in. a 87«5 p©i»o@nt field# fh« ester, a 

pal® jellow, iriacotts liquid,'gradm 11 j tiarnsd a v©jpf dark 
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reMlsli-ferowa color aft®!* standlag for several iROftths* fMs 

dlA not appreciafelf affect its F«&ett¥ltj#. 

A Qrl^n&T& reagent was pi»0{jai»©d in. ttm asuftl maninei" from 
9,0 gi»Aa!a {0,37 moles) af magatsitiai and 46 gfaw {0*42 moles) 
of ©thjl tromldd, fli® 0th«f solution was eooled ftjod a drjr 

dther solution of dietlifl fiirfiii?ylldtri®a&lonat® was mlded 

slowly with, the t®Bipe2»&tur® kept below 10® • Tb© peactloB 

mixttiP® was r«flt«e<i four kours, allowed to st&Bd overalght, 

and then l^dfoly^ad witli 10 pex'eent ao©tle acid. The ether 

layer mm separated aad th# w&t«r Iftjer tb,oron|^lf extracted 
with sovsr&l portions of #ther« ftm coroteintd #ther extracts 

w«r« sbalf®ii with sodium feieapbonat© solution and then dried 

omr mtij&TOus sodlim smlpliste, Tli# ether w«3 ytsoved from 

file dried solution, on & w&t®r bath, and the resld-u.© vm fraction

ally distilled mdsr reduced presaur®, fli# proclmet distilled 

at 136«i40®/Sffi«» and &momit%4 to '74 grass wliieli i® 73.8 per* 

cent of tl» thaoretieal based on tli® weigbt of ©ster msea* 

Other ssall.#r t\m& yisMtd 73 and 7S#S pereeat of the tlieo-
reticsl# 

om hmdrtd and tea grams |0»41 molta) of the ambstltuted 

»&lon.i0 ©iter w®r0 a<ld«<i to a 3S percent aolutioR of 46 grams 

C0#8i mol®s) of potassl-uai toydroMd®, Tlie alxttire was refltmed 

two hmsTS, 30 gr«ims of a SO percent solution of pot&ssltm 

l^droxld® were sdd«d, and tlie refliixing was continued for one 
hour# Portion® of the #st#r i^drolfzed less draatioially eon-
talned, aoin« of tto.® Mono»®ster wMch, after decarboxjlatlon. 
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eould not b-® separated fro® th# l^»io<*'t'aTjl)*'ru.leTlc aeld bj 
dlsti'll&tloa* Tb# solution of th© toydrolfs®d ©ster was dilttted 

wlfcli m equfcl ¥olitti« of water, and tbls »moun.t of llqmld was 
tli#n distillad off to rmove tlie aleotiol. The realdtii® wast 

caoled, mad© aeld to Congo r®d, and ©xtfacted thoronghlj with 
et'tes*. The s-oltition of th.« ditjaslo acid was drltd oir#p an

hydrous sodiijm aulphafc®, tfm ©tMf SlatllleiS off, and thm acid 
deoarboxylated hj beating slowly to 190®# The residii® was 

distilled jieldlag S8 grBas of-.cleric sold Cfe*P« 

115"119®/3aitt») wMeb is 8S p®pc«iit of th# theoi'etlcali n" 

1,4?60| 1,088. 

laxls ftad Zmgi»®¥®sett (44) prepared this acid Ibj hydrolysis 

of Its dipbAnjl&KiQ® # Ttmj reported a l)oillRg point of 

145®/I7fflii« 

Itaolution of ̂ ^la^^ftarypo^ali^ric acid 

Although no general rulm can be mpplied, mono-baaie ©.olds 

hav® b#efi aost ©asllj yesolved bf means of quiiiin©* L©ir®n.# 

•as.«d quinin# and e Inclionlii© to resolve tli© ^sub^tltmtod 

propionie acids tliet he pr@par#d* Tim first attempts to re- ' 
solve /^-C^-fiirjD-iraleri^ seid with quinlm w®r® Tj.ot vtry 
eacotiraging so & mmtoer of otJaer aotlv# bas0s weF® tested# 

Eqtiifelent «fflot.iiit@ of sfcrydmiB® aM s.eid, war® dissolf®d 

in tsoiliiig dilmt# aleoliol* Tbt solution was decoloriged witli 

Carlson. And filtered# Spontantous efaporation of the solwnt 

caused the atpsration of an oily l»yey that eotsM not b® in
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duced. to crjstall ize by cooling oi» toy dis&olvltig;  and tb" 

precipitating from t.be common organic solwnts,  

Bquiwlent moimts of cin.ch.oaine and acid were dissolf«d 

in 95 percent alcohol and the solwtlori  allowed to evaporate.  

fb« addition of sGBtone to tb& coneentrated solution caused th# 

separation of a few oryttalt ,  ».p,  138-193®. The rest  of th© 

s&lt comM not be crfstall lgM# The yield vm bo low that this 

method was abaridon^d.. ,  

i icici  sufficient to form tb.« se.l t  feddtd to a boiling 

ftlcohollc soli i t loB of "braoJ.Q«, fh« solti t ion w&b boiled with,  

carbon «rc!  f i l tered. After e vapor & t lort  to a small  vol '«me tto-e 

residue solidified. Tbe crystals w#p© ©str-enielj  soluble In 

al l  tM Qommon oogenic aolx^ents except #tfc®i'  ami hexan©. 

Coiabli«it io-:=s of solwiits did not yield anj crjstall ln# products* 

k boiling ©tb.er extmct of th© abo¥« resMtie deposited white 

crystals that melted np to 65®, Hepeated extraction seemed to 

separate the crml® crystals into & lo» melting fraction, 

sl ightly solttbl© In ©tlier,  »ad. a  less soluble higher melting 

fraction# The aolnblll t j  of t l ie f irst  fraction, wss so low, how-

e-vep, tfaat this metliod of separation wm not praetiĉ il. Neither 

of thes« typifS of crystals Isdiiceci crjst t l l izsit ion of any of th® 

sypiips obtained ppeviotisly.  The sjpiip that precipltRted from a 

dilute alcoliolic solution of t l ie salt  deposited crystels after 

standing fOT seireral  w©;ks« 'f laey could not b© completely 

aeparsted fro,rri tie iiori.-crystalline material because of theip 

great solt ibll i t j .  Crystals separated »ecliarilcally Cm.,p» 33-95®) 
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eomld not b# rmrjBt&llimA ,mf »or© rmdilj than th$ original 
salt. 

1 iiuiiib#r of syntMtie bases l»v« b«#ii tised In. tli® re

solution of aeids» Betti p^ooiffiftendeil ttm \m& of ̂ *naphthol 

phenylamioom©thane fts a fesolving #g«nt| tharefor®> som© of 

this bast was pi»®pa2»#<l (451 and rtsoived (46) aceording to his 

diractiona.' fli« d-bas® was re&dily obtained hut preparation 
of the l-bast m & resolving agent ma mot pr&etleal "btoatis# 
of th® instability of tb.® elcobolic isoltitlon of the l-bas®«d-

tartfate. Evaporation of tli« solution tven at rery low presiw©® 

eatised slaost eomplet® 3.@eoffipositioEi of the amin®* Iqmiiraltnt 

amoimt® of th© ttnd ^-{oc-furjl)•valeric aold mmrm dia-
solvad is w&vm aeeton®, After staadiag Qxmrnight tlj« aolutlon 

imd deposited er^stals, wMehj, aft«r o®v®r&l reerystalliEatloRs, 

»®lted at ISl'-lSS'^* lli«n equlir&lent aiaounta of tli« acid and 

bes# were dlasolted in ftlcohol^ crjst»l® were obtained, that, 

after recrystalliaatlon, melted at ISO-'ieE®. Boiling either 

of tli«s® eoBpomuls with hydrochloric acid produced aow® of the 

mmlm hydroehlorid®, but thei* ?f#r® Bot affected hf waraing with 

alkali# fhus, they wer© not salts# Thtj w@r© found to b« 

eofid®n®ation prodttcts of tli® aaln® with sceton® aM bemsaldebjd® 

respeetI'vely, Th© "benssldehyd© aroa® from deoompoaition of 

part of tlse apliri®* It wm fomnd possible to forn a salt bf 

mixing ©old ethfl aeet®t® solutions of tlie amiii# »M aeld anfi 

allowing tM resulting solutloij to eirapdrat® at room temperatiirt. 

Tim salt becaai® discolored and a««ll#<l strongly of thm fr«e acid 
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• after standing for* «. few hours. Obviously tlita base la too 

w©tik td foria stable ®&lts with this acid* 

fh® activ® o<-«»pl'i@nyl©t,byliiialiies hftv© be«ii iised In tbe 

resoltttion of souse ficMs, Som® of the amine was prepared and 

resolved by Ingersoll's (47) dlraotlons* Some of the &mine, 

from freuhlf decomposed l*taiilftte'»dfamine, w&a 'dissolved in 95 

percent alcotiol comtslnlng an equivalent amoiiat of the acid* 

Evapdration of soim of the sol\''©n.t caused pyeclpiteion of all 

of fche salt present, fhis melted at &5«96® and- was mppBipentlj 

the d«'b8s©-dl--acld sslt .• It was rerj soluble In most organic 

solwata, and any combineT-.ion of^solven-ts that allowed re-

crystallisfttloB. produced the smme ®&lt. In attempt-wr3 ffi&d© 

to resolve ttie sicid with tXiis aniii© by the ®q.-ttlllbritMH method 

of Pop© and Peaeby (43)» Botm of tfee acid was dlsS'Dl'.oCl te 

dllrit® alcohol mnd enoiigl:i of the amine edded to fom the s^ilt 

of on® lsoi!i©i»* The i»est of tha &ol<3, wfts neutralized hj th© 

eayeftil addition of mnmsniB.4 fhfi oil that sepapitted on alow 

©vaporfetlon of tills sol^ition cotiM not be cpystalllEed# 

SfBce tm,39 methods failed to resolve tht acid, further 

attempta were made to effect this hy laean® of qtilninc* In the 

first tests made with this slkaloid, wbxj crfstals were de

posited from aqueous methyl and ethyl alcohol solutloM of the 

salt# fbBj w«r© very solttble In all orgenic solvents end cowM 

not b® parlfied very «fislly. When they were uaed to aeed a 

very cold aqueous aeetone @oli|tion of the quinine salt, 

crjstelllz&tion occur-r-ed readily. Forty-four grfms of add 
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w@r© dlsaolifed In 2S0 ce* Qt boiling aeeton® aBti 90 grftss of 

qminlK© added, T'li© solution was dlluttd with 75 ea. of watey, 

deeoloFised, and filtered. It was cooled to 10®, and watei» 

was »d(le3 till a faint tti3?teiaity persisted* After being seeded, 

the solution was kept et 10® for two 4&js whta ne&rlxf 90 per

cent of th# total sfclt liad erystalllsed, fMa eouM b© rtfidilj 

s»«erystallia®d by dissolving in somewliiit nor® dllitte aeetoii®, 

a«#4.1»g, and eoollrig In tb© ieehox* 4ft®r systematic !•©•» 

erj8t&llis*tion, th.® p-tirest fysctlon, 6 gr»ias aftep six re-

cry©telli^ations , »@lt©d at 79*S6®'» Tliopougli dyying raised 

til® melting point to 82-89®» 

Ansliaii 

Calculated for 1, S.68 

Foimdj H| 5-48 

'Jh« salt was decomposed bf warning witli dllut® JifdroGhlorie 

acid# Th® mis, w&s ©xfcx'eeted with ©th.si?', and t'h« ®th©r solution 

dried 0TO.1* soditm stilplifet©* Two graais of th# 8«id 

w@f»® ol3tain@d (h^ p. lSg«133®/l0aiia») tmving tl» rottitlon, 

o(J» +10*80®• 

Th® most soluble fi'aetlon of tla% quialfi# salt -mm d®*-

composed sad 10 grams of acid obtained fb# p» 130-15S®/l0mm.) 

for whieh, 0(*® -4*^8®, SIec# einchonln© wmixj times cryatallises 

oiit with th® isQmer th&t forma tla® most soltable salt with 

quinine, th® iiaptar© l-acid was eoiabined with 17,5 gr&ina of this 

alkaloid in dllut® slcohol, Th# oil tliat separated froa this 

solution eouM not fc© cpyatalliged. Sine® th# l-«cid mnnot b# 
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ototalii#<l opti0»lly pwe, tlier# la bo way of ehteklng th® purltj 

of thm d-acid obtained, so the •pecrjats.lllzation of the d»«eld 
tliiinin® salt wm not eontlnmed aaj fiirtlier, Aelcl recovered 

tfrni til® most tolttblt qtainla® salt wm tistd in tli@ dlsperiaion 
Bsefi3tip#ffieats ' (l>»p« 5 • 

D#tei»iitl«.atloii of yotatory dit.perslon 

0^'®'' *s,44® 

-3.67® -3^g9® 

^il#i •4,10® - -S.,7?® 

^ISsa "'7#4S^ *©•39** 

CC^® {to®a2#m®, e «'S«75|^®® -S*48® 

DlspsrsloK patio, «1»8S 

All iii«6su»seiits W&T9 mad® using .a on® deeiMter siicro 

polariseop® tab© In th® ScteMt and Hfttttscb. pol&plseop® reading 

to ,01®« A 110 volt sodiwB laap was tts®d for illtimlnation to 

r®atl the solium B lln«» Wot th.© jaerewry liRe® a capllXarf, 

8S wstt, high intensitj m«pciiry -vapor l&Mp was us«d. fMs was 

mounted inald® m hrmn protect .lire sliieM 1B whicfi ® small lens 

fl 1/4 in. dlaa#} was held to foems th® ligh,t into t.h« polar

ise ©pe« 

fo isolatt th® mermiTj jellow lines (57694 &n4 S7@0a), 
OornlBg filter# maabara S48 «M 430 were «s«d» For the gr©#n 

lin« f546M), mittibftrs SSI, 61g^ ami 4i0 were us®d-. For tli® 

bla®" lln# (435811), a piec® of cobftlt glass was «s«d* Tlies® 

filter® wer© tested sueotroseopleallj to to# sur® that in #aeh 

cas® all 'Ondeaarable lines w«r® r#ittOTe<i» 
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Preparation, of>5*(oC»f\irjl)*6&proio aojd 

fh« pyeparatlon of this was c»ri*l0d out »s in th® cas® 

of ecM» A (lx*lgn»yd reagent was pre* 

pared froai 6*34 gm®® C0«26 moles) of Kagnesiuffi and 32 gyams 

(0.86 mol#.s) of ti-p'ropyl bFoinide, To this rtagtnt was ftdded 

57 graMS Co.g4 mol®®) of dietlijl furfurjlideB.«fflmlon&te, Th# 

ji«M of at3.bstitnt®d m&lonie ©st®i* was 53 grftsffl Cb^P* 150* 

155V8»®»)* r®pf*®®tnting ?8#.6 ptJ'eent of Hi® th@or®tle8l, 

Anothtr SMBller rim rtsulted In a 7§ percent field. 

One lianAred and flT® grana {0,372 mol®») of/S'-Ccx-furjl)* 

ii"'btit|'liri«loriic ©ster wer-e. kjdrolyzed «,»d decarboxylated# Th® 

r®0idtt@ was distilled at reduced, pfesswr® and €0»8 grams 

(90 percent) of acid oBtalned, b,p« 148®/ 

llaani n|® 1.4740| df» ,1»059, 

Maxlffl and 2ttgpeir«seii (44) pi»®p8.r©<| this acid Cb.|>, 148®/ 

6im) bj hydroljsls of ifca-^Iphenylsmlde* 

Reaoliitlon. of ̂*{o<«'fiaryl)*'Cftprole aeid 

Tli« 8ti»jc!miiie and elnehonin® islt® of this acid eomld not 

erystalllaed.# Tli® brucia.® ®slt erystallized from an aceton# 

solution after ©.mp©ratl0m to a mrf small voliwie, bnt It could 

not b@ purified fro® tMs solvent. It was ireiry soluble in mil 

organl© solvents except ttlier eM hex&»e, aM eoabiriEitioM of 

tbme solvents yieMed only scraps. 

file acid was partially resolved tof means of quinim.©. 
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Poptj-three grams of mid f/ere added to 90 grams of q'ij,inln^« In 

300 cc, of boiling ac#tone. fli® aolustlon was d®coloriaed, 

diluted with 800 ee» of water, and filtered. It was then cooled 

to 10® and diluted with wat®i:' till tupbid, Aftep standing for 

g4 hoiirs, most of tJi® salt had crjstslllsed. It waa peerystal\-

HBed from about six part® of 40 percent aqueoms acetone by 

cooling to 20®. It was reerjst alii zed fowr times mor® in tJi© 
/ 

same way, B«p# S6-92®» 

Analyaia 

Calculated fof 0,s«H@e0eS«^ 5»S4 

Pomid* H, S.48 

A siasll aaioimt of tli© selt was deeottpas®d and th® acid r®« 

eo^eretl ("b*p» 110-111®/^®*) ̂*^2? wMch^ This was 

probably not optically pure, but. sine® th« opposit« Isomer ooiild 

not b» crfstallised to chBclc tM.S|. the resolution was not 

et.fri®d any farther# L@ss pixre fractions of th© salt w#r© 

coffibia^d (19.9 gi»«.ais) miA tii« eeld freed# Six end on«»t®ntli 

grams w«rf obtaintd (b.p. 110<^113 V^aa*)» 

DetemtnfttlQii of rot&torj diapersioB. 

o(®® +2»69® +S,S4^ 

<»„ +2.ai° fqJl,. +2.68" 

0<tUx +3.27» *3.1Z' 
^«308 •^•S.OD® ^^asa 

C)(®® +0.30® (bonasne, c « +4.00° 

Dispersion rsti©, ®{#8s/ " 1*86 
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Fr®7?&ratlQEi of ̂ "Co^^furyD-^ptienjlpropIonic acid 

A Grlgnard rmgent was pi*#par(id from 5.35 grems (0,82 laoles) 

of Biagnesim fend 54«S grams (0,22 moies) of broiaMngen©, 

Forty-©iglit {0,20 moles) of dlcthjl furftirjlidtmiaalonat# 

weT& MdM as la t!i« prspar&tioa of y^-Ct^-fuyjD-TSlerlc aeld, 

and the rest of th® proctdar® carried out# flti# substituted 

aalonie #st«i» was a tMek yellow oil |b.p. 193«'197®/3affli,), fh® 

yield WAS 28»S graras, 74.5 percent of the thtorstloal, Anoth®!* 

slmilisr rmn g&ir® about fcli« sa»# field# Mstxim and O#orgeseu 
(49) prspsred tM© est©? la the same wftj and repofted ft yleM of 

*7? pereent df & pr©dtiet boiling at 20Z^/X4m&m 

Fiftf-two grams (Otl? moles) of ths ©stfir were added to a 

3S ptrcent solution of 24 grems C0«4S aioles) of potass lam 
iiydroxid®, A few gr«.ffls of ethi'l aleoliol were added, and tlM 

ffiixtur® retlnXBd gent If for thr#@ hoytrs. 1,'h# dibasic sold waa 

llb«r&t©d, separftted, and decmrboarylstedl* T!i« sonobaslc acid 

w«s not distilled beo&yst o? exeeuaive deeoBiposition at th« 
high teaptratur#, flie »sldit# was dissolved in hot dllutt 
&lcob.ol,. decolorized, and ci«ystalllE®d, fbt pal® yellow, 

tluttj crystala weighed 27•9 gfans (?8*5 percest) aM B»lt«d at 
101-104®, iaxiii a»d O-eoi'gescii reported & a© 1 ting point of 105®, 

Reaolutlon..of |fl-''CQ^*fuyyl)*y^pheiiylpropiQiiic acid 

fwo grass of add w©r© added to 3.6§ gr&vm of bmcia# In 

acetone, Th© ayrup that separated on partial ^fiiporation of 

tb.e solvent eowld not be eipfstftllized, A prelimiiiary t@@t showed 
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that the qulnin® salt eryst&llized easily# Fiftf-sevtn. gfasjs 

of quinine w©r# dlssolTed in 12S ee* of hot 95 percent alcohol 

aM IS.5 grains of moid added, Tli® solution w&s diluted with 

g5 ce of wat®i? and allowed to stand fop m few hoOTs* At tht 

end of this tlm® ft aaes of cyfstels ti»d beec depoaited, flie 

sRlt was easily epyste-lllued from aqiitous acttoti® btit still 

melted ow&r a wMe s»&ng© after a numtoef of reerystftlliaatlons. 

Etlifl aeetat© s^mmd to s#par&t« th© isoiaefs somewli&t better, 

"but after several recryatalllg&tioiis from this solwnt, th# 

salt still m©lted ovef» a wld® range, Savent^en gperes wer# 

recovered, »15.»0® (ethanol, ® « 5«0)« 

Tlir®® grftwa of tim dl^acM In 30 percent aleohol wer® 

treated with oB©-half thB equlmlent amount (0*90 grams) of 

d-oC-phenylftSjlamiaeji and th® «xe®ss aeld was earefiillj 

ii©i3tp»lized witli, ajamonl®* FiaSj, needle-Ilk# crystals w#i»« d®» 

posited wMl0 standing oT®yttight («»p. 163-167®)* A small 

amount of th# aeld |m*p« 98-100®) freed ttom the ®alt had the 

rotation -13*4® C#tla%riOl)*. 

lin« grmB of til® 1- and dl-aelda mcov&red from the 

attempted resolution wltli qtiliilri® were dlasolT©^ in 75 cc# of 

60 percent al€oliol# and aufflcieiit d^-phenyl®thyIsroin® 

{2*7 grarfts) afidsd to r«Rct with ell of the l-aold* Th© 

exema acid was nentraliaed with, amonla and th® salt allowed 

to erystelllae* Th« aeltls-g point of the salt res,cla®d a. 

Mxlmtim (168-173") after the third Fecryst«ll lzatlon. Dut the 

rotation of tb® acM liburatad froa th# selt ros© atea^lily 
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iintll after th# semnth r©crjstallis«tion „it was -1»53® 
'1/ 

iethmolf c » 3»7) ihQ^ Two aor® s'^crystalllgationa 

of th# salt dM not chang® the rotation of th© acid,,{a#p, 88-

87®, from acetic aeld). fh« salt w&s not ttabl® and 

©dnsiderabl© deeoBiposltlon. took plac# during tli« racrystftl.-

llsiatlons# Tim totnl yieM was otilj g»7 gpaas froa wMeh 1#7 
gr&His of ectiv© aeld weri j?eGowi»«d, 

TIi6 qtiinia® and aumoBlum aalts fyoa tli© abof# flltpfttes 

we-f® d®eompoa®d and 7,1 graras of d- and dl-«cld i*«<50¥«r©d« 

This was cowhimd with 2*65 gra.ais of l-ot-plieiiyletiij-lamlii®, 

tiie aiBoimt efileiil«t@d to react with th.# €~acid as d.»temln«d 

hj the rotatory power, Th® 60 ptrcent alcoliol solution of the 

laixtupa was fieiitrftllsM with amoiila^ and th« salt crystallized. 

An acid of »exl®tjja rotatloB was obtained from th« salt after 

six reeryatalliiatlons» Swo grama of salt jieMed l«g graaa of 

aeid, m..p# 85®, aft®r 3?ecrjstslli2ation fx»oa ae®tic 8,eld» 

C&lcul&ted foi»_ Csjj^flggOgll s 1, 4.16 

Poimdt I, 3.98 

Calcialftttd for CisHigOgS C, 73.20 H, 

Fotmds C, 72.50 h, 

Detemlttatlon of rQtfeto.rj power 

(<1® +0,76® Cb®GZ«n©,. c a 0.89) [o<]^^ 4.85,4® 

oCj'®"" +Q»90® (©tlisnol, c » lr3) +69,1® 

+1«07® {©thanol, c » 1*3) +79,6° 
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•••1.26'® ietlmnol, c ® 1#3) *94»4® 

*••2.08® (ethftnol^ e 1#S} 4-160.? 

Dlsp#r0ion ratio, ^igse/ 

Oatsljtlc %drog«i3.atlon of ^-Snbatitiife®d 

Propionic -^i-olds 

Cfet&ljtle hydyoggnation. of ^^«*fc<«fiaryl);''V&lerio acid 

k nifflbor of eetalysts hev© toeeii uaM for the reduction of 

the fiirjl group to the tetfM.'bfATotuFfl group# Adklm d€scrlt)6s 

Rfinej niektl as "being « spteiflo o&talfit for this reduction, 

How®ir©i?, hB tased ratliar Mgto. ttmperRtiires for Ms redttotlons 

whieii would b® an, ttna,®sir&bl© eoafiltio-n for an optic&llj ssctiv© 

eompotind. Pallsdous om:ld© a® pi*#pared hj Seiner and Adaaia (SO) 

has b®ett iiaed to r®<i«ee th# furyl grotip In a of compojmdn^t 

A triftl run with this cetalfst showed absofption of Ofilj 80 

percent of tli# calculated emottnt of hydfogtti Is 30 tkonrn • Mams 

(FjI) platiimm oxMt c&taljst m^xmes the fmxfl group re&dlly 

linct also op&nB the Tlngj, hiit it is clEimed tliat the first re

action goes qiiantitfttlvelj b©for« mj of tlfe® sweojid occurs • In 

a triel mm this cstalyit .ea-as«d^»"(<^-furfl)-valeric acid to tek® 

up tht required ©KOOTit of hydrogen In a few hours * 

Til® apparsty,® used in tli® l-ijdrogen&tion eons is ted of a 

25 0C# bulb aoiiottil so tJiat It could "b# slmken vigorotisly^ and 

oonstraeted so tliftt neither solvent or cstalyst couM eoM« in 

contact with anything but glass. This was eonnecttd to e 
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statloiiarjj grsduated r®s®r¥olr tii&t ©oaM filled wltli 

hydrog®!! smtiifated witli th# solwnt tistd. 

fli# »eld^ 4»3-8 greiiiS|©<,®^»3#44®, mm rm&nmd in four 

portions of «ppr©xl»sfee.lj ons gi*Rffi ©eeh* KiAety*flTO p«x»eent 

alcohai was iis#i m th# iolT#nt, asd 40 mg. of fresh 

oatslfst waa «stA for mnh of the redtictlons # ?li# required 

femoTOt ©f bydrogsn was taken up In aboat tlm havLm* It was 

still being alssoi'btd steadily when th© shakei* was stopped# fh« 

eataljst wm off, and tim Bolmnt w« distilled at 

dtiead pressur® • An tqual "©f benient wm edd®d to 

the r®sidtiii and #ireporet«<l at pressttr# to rea©'^# 

aaj wattr patent» Tim rmnidm wm distilled at redtteed p3»#i«ure, 

6t«S. two asiii fraetioaa ir#r® obtained, ffm 1*,S gra5«», 

eam« dfer at 97-112®/^®®* 3tt o.ont&iBttl coaai€«fabl# aos-

acidic lamterlal# m sfeown bj tJi« ntutral aquifalent j| rM w&b 

probably th« laetOR# witli aoat tinre.diiced-'tcid# Bii® ii«aiis 

th»t iQ®« of tfe® fiiraa ring wm fetfor® all of it was 

reductd, aM thB^'*hj<^TQXj ft©M mm dsaoapoaed hj Aistillafclon,^ 

T1a« eonstantt w«r#s c<J® -.I<.§6®, bJ® l»4B0gj, m& dj® 0,998,' 

Tli« seeond fraetloo, g.,1 gmm, distilled at 11S»124V 

2sm.; ng® 1.46S1, df» l.»065. 

Anftlyata 

C«lculatea foi* !• B«, 17g 

Fotmdi i. 1., 174 

PeteyglBfttioa. of y^taterj diaperaioii 

" +0#i6*^ 
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+0.28® 'Ms®®® -i-O.Ee® 

o(||ai •0.36«» Mitat +0.34® 

o^fSs# +0.79^ ^MLb +0.74®-Ssa 

Dlsperalon ratio, 

CatalTtie bydro-genation of i!^fo^*-fiiryI)-e&proie aeid 

fMs acid, 4*2 grams •••2,69®, was reduced in tb« aa«© 

waj as acid# The dried product wm 

frfict-tonated* fli« firat fraetion, 1*2 gfasis, was collected 

at 99-3.12®/liaia», snd was probably imr®dtic©d acid «M lactone. 

fb,# main fraction, 2«3. graiia, distilled at lES-lSOV^™* t 

a^® 1^4614, d®» 1*036 * 
D- * 

iififtljsia 

Calemlatcd for C3_gHj_^|0j5S S. !•, 186* 

Pomds I. E*, 18?. 

' D®tera.in«.tion of fotatoyy dispersion 

C&taljtie l^drogenation of y^-*(Q<^*f-uyyl)"^*'l?her»jlpyopioaie fteid 

acid, a#p» 100-10^ ^^®®+10#0® («thanol, c 5^^ 1)^ *©re aliaten 

with SO mg* of platinum oxid# in 95 percent alcohol tmtll the 

n»® 1*4514, d|* 0*t8l,c<'g»+2*31® 

-0»50® 

o^2la« -0.52® 

-0*48® 

^Js'Te® *"0*50® 

-O-SV" 

50 / *®2*34 

On© and on©-half grama- of ^-(o^-ftiryD-^plieiiylproplonic 
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calculated amount of hydrogen had been takon tip. The re

duction of this acid was SGeuewhfit slower than the otiiers, Thm 

solmtlon was filtered sad ttmn eoneentrated et reduced pr©ssmr«. 

Tbe resldii® was reserv&d for tli« reduction with hydrogen Io

dide. 

On® and flfteett'-hiiiiili'odths graaa of 

pbinjlproplonie «.eid, »,p* 85®', +69,1® C®tiaanol, 

0 » 1.0), w©p© almken with 60 lag* of platlnuu oxld®» fla® 

liy<lrog®ii«.tloii was stopped &ffc©r 12 honra although onlj 90 per

cent of th« r©q.mlrea amoimt of hydrogea tiad b#«n taken up. 

Tli« solution wsa freed from tlie catalyst, eoneentrstM, and 

dried as lj©for«» Th# resldti® wm» fraetionstad at reduced 

pressure jl®Ming 0»S gr*res of a low boiling, fraction and 0,35 

grams having the feolllng point, 158-162last fraction 

was A pa.1® yellow syrmp wMeh was extreaiely fisoons, 

An&ljslB 
C®.lCTilat#<i for OigHieOsS !• E., 220, 

Founds 1. 1., E24» 

Deteralnatlott of^rotfttory dispersion 

+55,©® Cb®a2©B«, c » 5,2) 

+57..T® (b«n»ent, e « S.tJ 

Mil.. +44.4® {bensen#, e « S.2) 

[c4iu, 

Diiperalon ratio, /^^mx ^1*^6 
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Sediietlon of tli® Tetralifclrorm*jl Qrotip fco 

tli« n •Butyl Group 

Reduction of ^*(p^*>tatraiay3roftary3.)-vftlerlc acid to 

l^"|a«butyl)"fal®yie acid 

Tim t^trB-hfAroturjl group wmm p#due®d to tha n-batj-l 

group In two steps, Tlie oxygen waa flpst Femoved toy treat

ment with liquid hyfiFogftn iodide at roo» temperature, and tht 

Iodine was tli@n x»@»o^ed from thm resulting eoapoun-d by ulmktng 

with zinQ and hydfochlorle acid* tijArogen lodlie was 

generated hj dropping hydrio^iie acid Csp* gr. 1.50), on phos-

phoFus pentoxM®. Thm gms wm passed througJa a drying ttib® 

eontttlnlng more of tlx® oxide ftM was tlaen eon«|@ii!S»d In a bath, 

of aceton® and solid carbon dioxM®. 

0»® and on®-t®iitlis gFciHS of V^-K-tstralijdr'oftirf'D-wlei'ie 

acldfO^®® +0,26®, wer© added" to two times Its voluai® of liquid 

lijdj»og®n lodid® la «. pyi»©x t«b«, Th® tube was sealed aotl 

allowed to mra up gradually, ConaM«rabl© heat was ©volved 

as t'tm liquids mixed# fli« tub# was allowed to stand for three 

days, eo0l®d, and op®n.«4. Tfe© exeess hydrogen lodld® mm 
©Tapor&t#d offj^ aad the tMek llq,tiM, black with iodln«, was 

weahe-d oat of the tube wltii b^naen®* Thm solution wm washed 

with water to remove most ©f the lodln® and then shatcto with 

dilute tMoawlphat© solution to r#aoir« the.rest.. The benzen© 

was evaporated off, and tii« iodo-acld was shaken vigorously 

with an excess of 20 mesh zlne and hydrecWLorlc meld for 
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IS' hours. The aeid was add«d "verj slowly at th# first of 

the re&etloa so th&t tlie mlxtuT® n®v®r bec«iB® war®-. This 

was to Bjak© smi»« that there was as littl® foraation of th« 

lacton# as posaibl#. ThB product was extracted, drt®d, and -
fraetlonftt«d. Th® la&in part, 0.$ graais, distilled ftt 140-

142®/20®«.c?C^® -2*70®* L©v©ii« and Marker ^52) reported b.p, 

132®/1^hb* for y^Cii»l}tityl)-propioiiic aeid, acid obtained 

contained no iodln®^ bmt tb® naatral eciialwlant «how®d tl3® 

pr«s®ii0© of eon8id©r&ble non-ftoldie aaterl&l, A diliat® 

alcoholie solution of the aeid was 0«r#fully n«atr&llsed, and 
©nou^ silver nitrst# was added to pr«eiplts.t« th® allT«r 

salt, 

4-ii.alja.i8 

Caleulatud for ^g» 42,35* 

Founds Ag, 42*06m 
fh« silver salt was d#eoapos®d by w&raing with diltit® 

hydroehlorie• acid. The eeid w&s extracted» dri®d, aiwJ eon-

e«tit rated. 

Peterainatioa. of rotatorf pow»r 

C^®® -0.E3® |b®nitsn«, c « S3»0) -0.70® 

'Shm lower bolllag fr&etion obtained froa tli« eatalytic 
rMuctlon of ̂-|:?f-fia.ryl}-i?ftl«ri© ttcld,o^®* -1,^6®, was redweed 

aM ptiriflsd by precipitation of th® silver salt (Ag, 41.86 

p#rc®nt), !Ph® Aeid obtained l^d tha rot&tloa, -0,54® 

(b©n.z®n«, « « 12}. 
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HMuctlor* »el<l 't&. 

sftprois &eid 

On©: gra.® ofy^9*^C^-t®tr&liydrofui'yl)-e«pyoie aold,o('^* »-0»60®, 

was treated with llq«M hydrogea iodide ftnd then with zinc and 

hydrochloipie acid# fh® product was purified by ppeeipitatlon 

of the ailmr salt* 

Analysia 

C« lewist,©d for> CisHi90a^SS Ag# Mm 65* 

Foundt ^'g, 58.80* 

Tb© silver salt was d««ompos®dj> and the aeld was extracted 

aM coBcentpatei.* 

Deteyalnfttion &f PotstoTy powey 

of®® -fO.O?® (bmaen©^ e « 2-5)^^" •••o^gs® 

fb® lower boiling fraotion obtained fro» tb® catalytic 

hydrogenation of/^-C^-f«rjl}*caprolc meld was r®dtteed «iid th»n 
purified by preeipit&tloji of the silwr salt (Ag^ S8.95 per

cent), f!i« a*eld freed from the salt had tlm rotation> 

+1.07® (b©»2«ii#, c « 31)« 

Rsdttctloa. ofy^*(^-tetralg^drofuryli-^pt^njlpropioale acid to 

/M n-butfl}-^i^phep.flpropioELie »eid 

fh© y^-C^-tetralijdroftirfl|'«y^pbeBylpropioiiic aeld obtained 

"by eatftljtie hydrogens.tIon of y^-C«^-furyl)-^p:!ienylpr{>pioiilc 

acid, 1.5 gr^iBS^ •••10#® (ethanolj, was treated with. 
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hydrogen lodld® and tb©n with zinc and l^dpocshlofIc acM. 

Th© acid was extractied,. dried, and dlatill.@d» - Tbe first 

fraction {0,2 grftias J distilled ovei* below lEO®/lsffl, Th© 

Mgh#r telling fraction ovmr at 140®/!®**I 1.5041, 

d® 0,999. Ltt'T®ne and l6i»ker (53) r©poi»tsd, b.p* 165 

dj® 0.996 for^-Cn-butyD-piMiiylppopioiiic acid, 

An&-ljs la 
G&lcul&t#d for C / 3  ' M / j > 0 j g  t i» 1., g06, 

Poimds 1. Z10» 
Deteralnatlon of rote-tory power 

•••l.SO c » 39.4} 3̂.30®, 
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DISCDSSIOl OF P.lS'OLfS 

Slno© nonm of th® parent &«ids wer® eooplet-ely resolved, 

the iaa.giiltmd« of the rotations betwften tl» different series 

carmot h© compared. Such a comparison would b® questionable 

even if optieslly ptar® aeids h&d be-ea tis#d becstais# of th# 

«¥ideiiee of •:i"ac®al z&tioa during th® coiars# of the ®xp»riiaental 

work* In erery g&b® wh«re an aeti'?© &cid eontaining th© furyl 

group was dlstillM the rotation was d«sr©aa®d., Th«r« must h« 

raeeialzatioa also during th« reductions hecsus® the rotations 

of y^-Ca-btttyD-sftproie aeids reduced by dlffer#n.t rmites do 

not ©gp®©, fher# is fair agreeaient between th« rotations of 

y^Cii-btttyl|»-y®l«ric m-oidsi thJis,. the degree of ra-ceraiafttion 

must depend on the eondltloas rather thas on the aetion of ary 

p»rtletilar reagent. 

Th© dsta on rotatory power hir^ "been. suMaarized in Tebl© 1, 

fhe disperaion ratios v&ry over a wid© range, A valw of about 

1,70 has been foimd normal for son® aliphatic aoida, but tm-

s«s.tttret®d acids may have higher ratios and still ©xhibit nora&l 

rotatory dispersion* I'hiiS, ̂ -•fo('-fttryl)-v»lerle and -oaproic 

acids with values of 1*83 and 1«86 may have normal dispersions, 

but thos® of th® corresponding tetrehydrofmryl acids ar© 

distinctly complex. All of th«- acids containing th« furyl 

group «rft very slightly y«llow when freshly prepared. This 

color is greatly intensified wh©n vl«w#d through th© polar-
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l»«©pa 'fetit tlie A®* that tU&e «i*® 

ao «3®aall,eg la tli«i3? di-spf®r»ieii. &ui«r©i ia 111® jfsng# of tlie 

litvea# tmmd t&at la fecsaole^ng «©:rl#@ #f 

/5-gaiis%l.tmt#d a@i4# ttoe iit^l sealer mt&tmA Im l&e ©ppesit© 

tir#«tl©ii te pis&pyl, Sms,. h# ami 8«»k«r CM) Imv® ghwn 

#^»(-o-Mtyl)-eap»ie m©14 Is e©afiipi-rat!i©i»ll|' i»elatM 

t0 1^- aeid. 1^# asids titm ai?e 

dtrlfad fey refeetlea ar® also r®late€, fabl® 1 i&#ira that ttoe 

r«lat4€i-ii ofes«w«fi by leefea® a,ls« faol€j| la t&®s« aeMesf. for, 

in m&h step tit® aeld ©©mtataiaitf •^.® etM^l grottp %m opposite 

%& BigM ts &m- h&viw^ tii# p.fop|Fl g^mkp. It Is sttf|>2»iglag. 

t o  f i a t  t l i s t  t i l #  # © a f i g i i i * a t i ® » a l l r  rmlat&M mMe € ®  a o t  tarn 
tb0 Isnst SQlBfel® saltf wltM Qa& d^est tliat 

©oHflgttmtl©» and wait to# mrm Tml&tmiS. la 

mmpmM&B i® »&arly alike la st^mctmr®* '^s lllttatrat©s tli© 

fact tliat Oi(?afigiapa.tloiial ^ralatisasMps Kist he a@©©pt«d witli 

©aatl&a mxmpt wls-«a eslteMlslieA by elieaS-oal ®©'ifeods 

anter tlaei?e 1« a® ^fislMltty^ «f lii¥«3?si®a. 

fkBm «ay fe# s0ffl» mhmt rnmpmrtJ^ Itib® ®©nfi0irattl®»s 

©f tli«- aM pmpfl s«4dfi- #@iitalBliig tto.® t©tr«hya3m-

fm*!"! gmmpt feiit it 1® pf©fcatel® t^at tlie a®p«:et?i@ a.Miti©n 

Qf hydi^f®®. wml^ tal.® plae® im tfes wi^ iiad«r tfet 

itiflMr,»a« ©f t&# limp ms f&r tli# pmpfl gmn.p*' &© 
•sign of tke TOtatl«R of tfee flrit a.sy««etM® eartea la tMs oo»-

p©«ad la la -to^t si«EO«. tlie sign ©f r©tatl« «f tb# ©stir® 
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f&bl# 1 

Eotatorj Power of/^Co6*Ftti*jl)-pi»opioGle. Acids and their 
Bedttction Products 

iicida M o '  
! Cbeni«ii®) t («th&nol) t ratio 

tDisperslon 

^-{o6-Puryl) -valeric -5 • 1? ® 

fS' i o(- Piiry 1) -eaprolc -<•£. 54 

loc-P'oryl) -jj^phenyl-' 
propionic 

trah fdrofiiryl) -
valeric "••0,24® 

etrahydro^fury 1} -
eaproic -0«48® 

^^•Tetratiydroftiryl) -
^-pli«n.jlproplonle 

) -Valerie 

^{A -Butyl) -caproie 

^ -Btity 1) -^-phenyl -
propionic 

-3.48® 

+4.00® 

"I-8S.4® • 69,1® 

4-35,9® 

-0.70^ 

+0,28® 

1.83^ 

1,86®-

1.70® 

2.19 

2.34 

1.76 

1.64 

*Hoinog©ii#oma 

^fMs •?alu« has to@en calcml&ted. It ti» rotation ttet would 
haw been obtained If the aolA of »&xiaiaa rotatory power ha4 hmn u»®dL In t1» reductions. 

cithanol 
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molecul# msy toe controlled hy that of th® seeond Asjmmtrl^ 

earbon* Ttaia-, ther# can b« no compsi'lsoas made b«tw#©ii th© 

sign of the first earbon In tMs eimpound with Its sign in 

th« tmredue«4 or conpletaly psdtieed jRclds is any of th® s©rl®» 

studied* 

If In a series of active eompoimds thep® ar© three eon-

atant radicals and one that is variable, th® tBkSjmmtTj product 

for th© series may b« written 

) Cft-e I I' (h-^l 
(a+b+0+j£ 

where a, b, anfi © represent"th© group constants of th# tmaltered 

radicals, «nd x represents the group eonstant of the radl-eal 

that l9 varied, fhls shows that If t-h® rot&tloo is plotted 

against th© group constants it will b® mvo when x is equal 

to a J, b, or e. Curves showing th® chang® in the sign of 

rotation with change in x are givea in Graph 1 wher© th© group 

constants &r© r®pr®s©ate4 bj th# eleetron-ah&rlng-abllltles 

of the radleals,. lo atteiapt has b«®n. mad« to indlc&t© the 

irngfiituda of th« rotation, neither h«ve th« 1« S* A.'s of th® 

r&dlcals be©n plae«d aceording to their relative vftln^s but 

m#rely in th« ord®r dBteralMd, bj th® dissoeiatlon eonstants 

as given in Table 0. The mlia# of H Is froia th® dissociation 

constant of amsonl&i th® v&lwa for th© other radicals ar® 

from the dlssoclmtion constants of th© corresponding acida.,. 

. Curve I shows that if th© furyl group In -fiiryl) « 

valeric aeld la replaced by any gi^oup lBtermedl£t® between 

GHaGOOH and H In E* S» A, the sign of the rotation should 
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r^oaln tmeliRng^d., Bxpeflmeiitally It mm foimd that tii« 

sign of rotation changes when tfee furfl groiap Is replaced by 

tl^ tetrt-liydpofuryl grompi but, as bas b«en pointed out the 

sign 0f tills m-eiBber of tim series is in doubt. In th© n.®jct 

Table 2 
Bissocltttlon CoBSt&iits Stowing tii® Order of thm ll®etron« 

Slmring-^bllitlea of th# S&dieals in Qv&ph. i 

Rftdicftls KfH^O) 

CHgCOOH 1,®K10*^ 
C^HaO 7^3110'"* 

1,4x10"^ 
€«H» 7,0x10'"* 
H 1.75x10'® 
C^l i.-S^6xlO"® 

1*50x10"® 
C^Hs 1^32x10 

step,, h-owewr, th«r© is no iombt about tb® sl^ or tlm eoa-

flguration. Th»r« la onlj one asynsietrlc earbon and th« con

figuration must be th# same as th# original &cld» According 

to tlie ttaesory any group replaeing the furyl group bs-vlng &n 

E, S, A, lnt©r*edlet® b#tw«en Cg%ftad fi should have a positive 

rotation wtier«as tli® opposite waa fotmd «xp®riffi€n.tally« Th® 

aeid eontalning th® u-butyl was negatlv®. 

Gurm II slaows th® ®ffeet of varying th« fury! group in 

d<-^^3<Ciiryl)*-c&prole a«id, fh@ experimental results exactly 
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parallel those obtained withyS*{o<-furyl)-valeric »eid« The 

sign of rotfttloB of •a-eh of th« reduced seids is opposit® to 

what would b« #xp»-ct«d from the proposed theory* 

The eourse of tsimng&s In rote.tory power to he expected 
hy vmrjing tl^ furyl groap in- d-j0-^--fttryl) -j^phenylpropionic 
acid has bean shown In C-'wm III. I'hls shows that th« cor -

responding hawing th« ftiryl, tetrahydrofmryl, •n-hutyl 

groups should hft¥® the sfem© sign* fhis Is what was found 

experimentally, the fmet that reduction of th® f«ryl group 

to th© tetrahydroftiryl group doas not ctmnge the sign &a in 
th# aliphatic a«ids may he hmeiuse th® phenyl gromp giws th© 

first asyiffia«trl0 ®«rhon & high ©nough rotation, so th»t it 

eontrolj th® rote-fcion of th© aoleeul©* 

Assuming that th« prodtae1i-of-asy?m«try theory is valid, 

there ar@ two possibl© explaB&tioas of its fsll'or# to predict 

th© aigna of th# rotations of ̂ |n-^tt.tyl)-val®ri© and -eaproi© 

acids. Sine# dissociation ©onst&nta do not always plae® the 

lower alkyl grcmps in th© ate® order. It m&j b« that the values 

us@d her© do not express th© effect of th#s® gro-aps on the 

rotatory power. This do>«» not seea likely sine# Ldven® has 

shown that th© ©ffeet of the ii-»&ll?yl groups vary with th«lr 

molecular weights whieh Is the order us®<l in this study. Th® 

other «'Xpl&n«4tion is that hydrog«n is otxt of plae#» If th© 

1, S, A»*b of the. r»dicals in Graph 1 er© ia th« proper order, 

it can only he conelud«d that the prod'oct-of-asynmetry theory' 

dms aot hold or thmt th© 1, S, A. of a gromp do«s not ©xpreiss 
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1. aeld hm prepared and 

partially raaolved* 

2, ^-(<?f*F«iTl}-^aprole acid has b««n prepared sM 

:partially pesol¥&d, 

3. j^ifiC'^WwrjD-'^piymjlpr&piQnlii acid ims b«®ii prepared 

and partially r«solv©ds 

4,-The f«ryl gx?oup of tl» ̂ substituted propionic acids 

l^s heen reduced stepwise to the ii'-butyl group, 

5» Redmetion of tl» furyl group 1« /^-^siabstituted propionic 

acids has b#en shown to soa® racomisatloni 

6. Catalytic liydrogenatlon of tke ftiryl grotip la 

yS-8xibstltttt®d propionic acid® In. the presence of pl&tlnti® 

oxld© has be ©a shown to- cams® soa« openlmg of th® tur&n ring 

b#for« It is cofflpl«tely Jhydrogenated, 

7, Tha effect of r-eductlon on tbm rotatory power of 

J^--(fi^-furjl)'^pb»mjlpTopioniG aeld indlcat®® tMt the product-

of'^aymmtry can be applied wimn the l«S»A,»a of radicals ar© 

us«d as group constants. 
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