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It has tely >w * 1» fesw cow la mwh
slew witao vlW w IsayfiRdLtsr c# the c&flGistei iwaytamt .rf i&a Itolwmits* of* Wtstau to* 
stoe to be ot wgvto to the s totet wsi alwi 
wstoet* X wtoh to eo^ma weMaX tos^s to 
C« Et viUlam tw the w of ©ertoto egoliswit 
tMt ^W8 to hM# X ©e^Mtoy w*
scat setoer mlw If X ^we to attcwt to ewss

- toe ystiltMe tot X f©el tomrt a# wt Ds-aise ©• 
4@r iteM miSaato tMs wwt we toe» to* teato 
extort^ Me ttw w4 ^tloMse wltoout 8tint• X 
ti»H eawMer swaf. vw fwtmato If X m ©Me 
to fittixd#© w M# rmwm geM ^wXltwUw as 
& xwtilt of totoi M*
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The compound thionyl chloride when heated above the re-
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18 laresaa®! to place*

to s poopittodi of
•feh't.myl IteS ta$ ws tosM to tell ats
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of ^0 Wiofiyl oMopMo wss to ib ®H 
^yphwtw sal teM? J®WKW® WBI MSStW^ vlto 1#hS 

8to of a B®»te toe gltile gaage* Stea ttem presrem 
it ws tosMite to ealMato tte e^alUtete eottstoixt at is9» 
wra* wwmmw* xw epttxa.wxwa wntwsg » wra »Me 
toe ^dUmtottoa ef pogsiMe* toe «xteto we 

to toe Weto $Mf MBS®*
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Let AF be the free energy change in this reaction when the 
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X rose aiiftoO metiaa it m».in. ^iA tMortot taxaMt 
is passM into «liw Msss^wt M «Mw wzwaWMMe ©w 
setotim to reeled to * ti®C3

• S^O^wOK^e. - (XT).
Wwl titeiie W» tmtM to a snffietet*

to to tot toOo^tosClX)
fesocig • sia^ ♦ sag ♦ Sj^ig, (xrr)

SE^fta?* ttosito tfeiwtot Nil-1 iroati to xtoM irtLSto^L.
®hteia@| towWt 6t ^y M^wr toe reverse tosctwA* 
t^xea wsoea® is €M^xe%i*g/* wxxw stoKWMesise Goes 
mt Ng to to ^towiato Nlw 3d0^e arf toe #xmt of Sts* 

■ tottottoa it WltgiW awtttoW atow teat titrates 
(13)*

to ■felt v* a mltaMe a^eto ws teslgmd and tow 
stomtod te tN wss^ of o^wto^ toe dtomttottoa coo» 
stoat ef' weMdy swssed tMa^L WlstiM smiles* Bm 
toe data ebtotood it w nssIMs to «dw at tot Wtoe of 
ta tor toe rwtim# Uto tew- aM 'teds sort of data it 
is pcwsiMe to ty 'ww rfdittox wd Bittyaetloai xi®

SB of otewr xwtiow ^ito tew «$• stented tomwdam* 
toies wttotoe
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Mmtos Sw ea^et iwwat ww rogM&M tgr noses of a
WttSM*

Wtooe A ws M1M MUi i&aftteg >mtadateido oM
ws MaiM N* wee of a sotttog of ttee Wlae* 
m t!M tes te^eatee ws wfflMmW to AistlX tiw 
^roteete* .f>«. a ayllatePe gas ws ^assM Into the ap» 
3$9$at$s at St it® wtats wre eoll«tM In a bottlet wt* 
t«tM froa ataosiMFia sdtstee* fiB wttwA of jwiflcaticm 
Xs AXarossM ia a laW wstlm*
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toe appssAtes ttisM M wrotog the dearoa of Ala* 

soelatlon at teteWl Is SMin in ttg* 3# It eon*'



e onpsnle well Wlcfc ws attadM to a
100^1 B| pms®a mad M md tdth the w® 
a W®dm t^ge ttele *B» MMti ws mae fw. < SX>
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a eaprole ws placed ta toe osaple wll folloxM V m
iiea te wwiM la gXaast Sw We vas tom sealed aft at 0
af tes* th» s^sto IM tea ewemtod to tottor tom isr^m ef

fleet# fhe i>res®®e M toe saatoll ws latoeaaed to atoit* 
ttog ato toto it mtil tM fll®mt wild wtera to its toest

mrew to w^s at a tsrow dlftoslm sw« It to asridmt

seeitom** Sb f!5to»t wg sltoM to a aorotot ooss^teto
tolewcpe* fhe >reww to tte wmltoto ws tom mamd
Mto a wew OTSatajaetw#

to dlsaasrtto to® wt>W tobtog ws .itisKS

ed fsw' to® bent toto atow .fto* B to toe stoped m toa 
axtoeM toft baM lid* «t orndtoM as shw to Mg# 3<
After the sreamra to tM mMfato ws regelated to be tM 
tos» as tM presrore da tM smtod sfMs* a eapHW <to to®
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MStwesw across ths sic&M fians®» W® roeosswil^ mst 
M fwgUa to to sewittwe

Sw eetoM tissa to the -wwtowttoa ©f tM sleKle 
will to wltto®< with to®- iM «t Th.* S’# a tossv willea 

■ tost toto wm SapaS? a stesp ttaas w4 Mat® to a Mstto
wq® is WS’ fefttay wt# tonoto ws
fhto wllMt tat-to® stoH HW* ^Ito tow we at a gaatto 
flw a pattoxm ef it wa ealtopsM wWl a sitodie tom was 
©toaisM* 1 ter$> petoM fl«e wt torn ttowtod oa tow seal* 

1 aM et. toe siSM. aM a ttee fiteeee we am. Qw wwto
of tow tost toto ws tows f2Uo^ ost to tow 4toMSieEW cC tow 
Ww it wM to Ewmtoi- la# Xt w tom sealed to tow toto 
to tow wb® as to tow

ttw part st toe epparatos ^wtottog 6t 'tow ICWM ftoa^, 
giMto fflsi- g e^ltotelwl
w&e ©w ©wa w wwtotwtod tw tosw to Ms* 9 tom tw> 
t^XJMytoaX ©d$W| tostiatoS tom otw aostowy tw- totows 
of towd-a^toe# ©w ©as Wi Its irmay ®s?to<w cwtM 
Wto a ^wtw «& toto-« plastw ef Fayis MtaM W* a 
■Sptosl at S .Mtorom We w eowefi ty m 
eigWi et «k iadb et plaster- -of Karls* S» tottaa e£ tM' wen 
IM a nttorwe wire Mto stoptoi mto toe wArstoe- of a cee 
eighth toft swtestos sheot* hwitox worn w* 
getotod wito tm Wteea^ toe tottoa aXescwt ws wM as a 
ftos feMMM'taw ■ewatrole
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rM® Wt »s to- tester stem to Hg» 1 w 

rapif 1^ Vito te aydinayy toMMttoW 8tlll 1333

fertte idA a finder fncttmttos eol^mj aecwrd* 
tog to ts» mthoS tettiM W 5* It CotU,e(l^)» tte tern* 
ttomttog wttoa w ©pipped idto im mtomtie to3» atf 
IwM* ttw ©galpEon^ ws ef til. rw® extraction aad pro 
toetol ft» atesgptoto aatotorat

Wr® we to&m M ef prefect tea toe toittol filo* 
tlll&Um toc^toae Mto 13 ows ©f flayor« ©f stite rod toe 
sistwc w retosti te tlw to»ie toe etotee m» toca to* 
pltijr dloUllcd toto^ to® Cnydor Cctes* Bw product ©f 
distWtottoa stiw dieted* SM dtotWLdd protoet ws $*0* 
teraed to toe' fM«tte<tox^ ta&tog I5* toow to rid
it ©f* tiw cslered toiwwa ttMi c^lorleus sroduet las tosa vW* *RPtwr,|**ilv ^Ir^Sin flFV'wvHr "RpIrI He/N^ W®R*v,^|r *"r*t*1^^ ^Sf’™!W**W«j'|p^tW Wwf^R^tWtHWw* j8^^* ’WrT^®™*w^F w^ **** *^**WBH*^V

MstHtod ©w * ww mrtow w^i* S» toiltog petot ©f toe 
pi^tost ws ©towwd to to *t a tessore ef SdOelsa of 
twasyt

Xt 1® tolleyod toat toy Mfwl ©side prosent rcaetod t 
to, to too sulf® tei^ rtolw to giw toite dioxide tod stfL* 
te totorlto* W Wto tons at ISStCRi ws iwy lito* 
ly left tobtoi la to® first distHMtitoe toe MeMbrito ©f 
fitift® ws ®«^mtod as toe tolwti tew®f its toiltag 
point tolng 6A*
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ilia morales ttat we yswlaualy ncationc-3 w*e

wlgbM efto? they w« detac&ed fwa tM raMfold» The
wisUM ea^le cepsuXe we t2m placed to the capsule wll 
fcllcwod hy tJw stose sealed tom tar* tta epporatug ws 
ttaa 'ewcmtat sad the MWi sitie e?we fila.-Tont ws to* 
teaadl t2w<h tta waatal e$ws tato taltaow* sample

capillary ®3 Mica attar tiw appsratw tad bom
atalta ataw to* M cleotraapaet sid ca Snlco mcnat wo 
ttsed stedtmaratiy to- N*ta& W eapIXtoy# Tta oloetrcms* 
»st cpawted toes an 15 Itoe IN ftold tm ptitsat*
to5> If the electra»gwt md tM msnat wo
taoaght to few ^lass tom tar# it wold tasto to cMt* 
ter vtotaW srf vlto few to teatik toe capillary* 

mxdfoto pres«re w regtiatM# with the Md of 
the' sl«Me goxge to toe presme witlito the 1000 til* 
flask* The preosaw# of toe wilfoM ws road m the 
mna»tw to* wot ef a wtor sticks tlse wm tepwitee 
w rmd rod as tta m ta^®atare wj porcittod to rltot 
toqporatwes ttat wro of h^wtece wro read tajottar with 
tarmetrta presast# ronlfoM pswwre and tim*

8x ode? to establish the certainty «t equllitalmi too 
mm w wlta oaS a ws tern at a tawor tetpos^*
Wo* A taaporatttee emM alv^s to reachto eo 
that tspm coating the presroes at tto law tepcratam
wre not in axi«a®t wita wwicm^ty takai readtags* tadx
rm ws diBcmtte^ Wm this tepsMure ws rsatix)d$



335m© n’boro Mi tixs reaction wai not wrawiMa*
W apparatea ws MwsseaWcd M D md E* toaplo 

tote wo rcEW^l and wigMd* $*w$ to> wig&t diffoposw^ 
tM wi^sfe of the MerSSo w«0 doteEtosd*

So app.as&te ws reaosM^i e®e ^Ing ea»tad M 
tM origiml wl»> bo wtotood.# Xi is esWatM that tM 
wltm ettMW ^W* N* eXilHitor*
'tn a total wliw cS M*e than 1CSO this voltiso etonge 
wa ttmMteod rwgllgtW# It w» $w possible to soh» a 
0aa«»SW w vi th tho appawtsa*

■ ■ tis thto^l Moride w heeted Its t^'watecHjros* 
swo <ww plottM into a stM^st lias# as ws espoctad# 
wtil Mssoclatlcn Ng$^. to toite placo*

plots te W tores rem are sham in Hcs# dt 7 ®d 8 
and tMir worlnmtol data are tabolatod in tabloa lt 5 and 
3* 3» Msseelatlon tahes plaee to the ragiaa of

*Eto SKtesston of toe atoro EKsxttotud sts^toht line ws 
ttool as an Me, to detwolm a>^ or the pressow orer and 
ahow toe pwsmW ox^oetod w*e tl» mm to emttom to a 
straight line*

ao emotion tor ths reaetiax Is asmwd to to ecpMtica 
OTe

If .the fwetlm <doh Ms reaetod to the right to ©^oa* 
tim is ot tosa.too Mate of titi.es of each ertotanes 
to o^jiliteisa ( N* * b •<) at axsx^f 3 <x of d^l S <k of 602| 
axti e( of
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.ratid «f ti»' cterwt presmw- to toe mlaaatoa «» espoet*
oft w« N Is ealculatod te» ttds fto.o*
tSou It is possible to toe partial pwg^nws of
thlflnyl dhlorlflQ* gatlftg1 and

tro to® titiatim ef <* ♦
ftw tha ^sflMtlca of tot ©pillteisH'<x©st$it frou 

e^aaitSm VTXX it w possible to Eti®. t2w ealailatto of X 
fpaa toe partiaX jmswes W the eawtltamt gases* Store 
«plMW| •« M

K.. jane^aL.*.,

iktero If 2f 3 siOfts* dicsMOf gtiftoy xxeg*
chloride rod toto^l dileride rospoctlwly* WUior

■ n . w/ (ifr-six 
J2 - 2*P/ 0»» 21c 
F3 - ‘‘I*/ (*t-$k

r (^.ifxF)/ (i»-2jr
tte eaeststo wrs calculated foi* toe tee®

rasa at screwal teperatees 
in tatle

Mto' toe nse of VIII toe A1^ for toe rmctim
wt ealaMt^ t$a& too values of the s^Mllteiw cmstoat 
sM ttto givm la table $* .

Wl^W toe w^y waMo f«a cf toe vto>t Hoff ^ta* 
tioif airolyf X of the int«^«t2mt it ws passible
to tolcxtiato t&s tihaaM of csstMlsy Tor to®, swcttco-* If oaa Iff ^MT mw 'iffff1 Turiuff ** leiww nff w* '*ff wrAW ^eWWff "ffKI^wwwWffSfijff wk ffM *WrV<i "'WSMffWSff WP ™|*'wa"W*^ff w^cW*





TAM X

WMht Ct Wils Ml
Ww h He » »t

cjIUMg-n- ate.

9^30 Nba

■ 26 669oO 26,2 76k«3 25,6 761.1 6664 ■m
75 tM 26^8 M,3 t5«6 7614 6»4 dk.4ta>

10$ l&3«6 26.3 ^3.9 25,6 760,7 ^0.9 1194 332
/3S2 625.1 BSiT, 763.8 25,5 W«6 617.6 1U34 H55

201 SShO ^*7 763«8 M 7604 6U.5 1M.1
223 603.0 26,7 763^1 25^ ^04 605,5 155.1
1^> 623,9 26,7' 763.3 25.3 760,6 tel* 139.2
l^J 632^ 264 .7634 25.3 7604 629,7 130,9 1*18
• ** **^*w 633.8 264 7634 ^.3 7604 6S.4 1A.5 398
SL® 610*3 264 M.3 25,3 761.2 607.7 153.5
M 602.1 26.9, M.9 25.3 7614 5994 1614 517

609.5 86.7 7*.3 25.3 761.2 606.9 1*,3 N$1
123 6204 24,5 7^.3 25.3 761.2 613,2 3^34
850 595.6 264 7Sk3 25.3 761.2 5934 Mwl 533

612.1 26.7 M.3 25.3 761,2 609.5 151*7 W
afte^efc^eL 591.2 26.5 7@t.3 25.3 7614 5834 552
af. 6U4 26.3 765.7 254 7te4 609,3 173*3 1»88
97 ' 592.1 B6.5 ' 765,7 254 762,6 589,7 5S>

501.1 26.5 765.7 254 762.6 5784 1S3*S 257$
230' 6O7A 26.7 ?W» St«9 7t>2.3 6<A4 19*5 903

57W* 26.7 7654 ^4 • 761.9 572.1 597
%8»5 26.5 ^54 ^>.7 761.9 586.1 177*S 559



20

TABLE I
T •toven Pmm T BP BPt EP0 -8 mo Pobs

3^1 %8.0 26.7 76H.7 25.0 761.6 565.7 195.9 61^

288 586.8 26.8 76N-.7 2^.8 761.6 58^.5 177.1 561

323 57U.5 26.8 76M-.7 2^.8 761.6 572.1 188.7 596

366 566.2 26.8 76M-.7 21+. 8 761.6 5^.o 20^.6 639

292 580.7 26.5 76^.7 21+.8 761.6 578 A 183.2 565



WHtg TT

Wight ©f Ml 0*7^6

NW@& W1 w$ J'm Tic

85 659*3 25.0 762.7 759.7 y>3* ®8
SB 657*9 25^ 762.7 S^*3 759.7 essei 10^.6 301

6%«0 S*.2 761,*t 23J 753.5 109* 31*»
S$ M*2 S&.5 761* t3>8 753.5 119.0 325

6k3*O 25j6 760* 757* AoA H7* 337
73 639.7 25.0 760.3 Aeo 757* 120.7 3t*
8d 637.1 85/> 760* 757* 123.3 353

632.3 85<3 763.8 ^♦e 757* 126*1 367
'108 627.8 25.0 760* ^to 757* 133.2 381
0 6 3M 762* 23«T 7%* 831*5 367

1® 25A Tw.7 23*8 761* 613* 1*i8.2 U25
176 MA t5*0 76«..7 23«8 761.7 603.9 157*
^59 ^3#3 M«7 23»7 761.7 620* 1M.9 t02
255 M»3 tM Wh? 23.7 7^1*7 591.9 169* Ii85

M»2 765.3 ** 'wa 5*.l 163.1 Ml
533 M7 .765*3 y* WeEj^iHh dMfcTSgta 585.3 176.9 $36

1^8 M*7 M*S 765.3 25.0 762.2 593.0 16*..!! »71
M*8 765.3 25.0 762.2 577.9 19».3 527
M*8 765.0 25.1 761.9 592* 169.5 w

275 573«O ^♦0 765.0 25.1 761.9 570.5 191* 9*
B* 5$8»3 27e0 765.0 25.2 761.9 595.7 166.2
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TABLE II

Toven Pm ^m BP BP^. BP„ 0 P rmo ^obs Tk
300 562,5 27.0 765.0 25.2 761.9 %0.1 201.8 573

2M 532.9 27.0 765.0 25.2 761.9 ?80A 181.5 518

320 55^.9 27.0 765.0 25.2 761.9 552.5 209 A 593

255 579.9 27.0 765.0 25.2 761.9 577.W 18b-. 5 523

3^2 5^6.9 27.3 765.0 25.3 761.9 5^.5 217 A 615

266 576.9 27.3 765^0 25.3 761.9 57^.H 187.5 539
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fti Is tto teM <m tM

®wm ■^B *» W# ®o Fobs .^x
SleS 23,8 7S»,8 23»0 m*9 696*8 65.1 3*

im 688,9 $k«o ?M 23-tO 761*9 686*2 75*7 373
1^' 681,9 A,0 7@»«3 23«o 761* 679.3 82,1 «*n
213IRRH^r-jjye 663,9 «»3 763.1 2^0 760*1 6SL.2 98*9 1S6

652.9 85.5 763*0 ^•0 760.0 650.2 189*8 535
ASA «.? 763*0 ^♦0 760.0 6M,1 113.9 555

3®3 6M^0 2?,8 7to* 760.5 6A2.2 dMk di?117*® 573
31S 639*2 762.8 758.8 63S.5 122*3 591
.32^ 637*2 $5*7 762.7 ^*0 758*8 63?h5 *<4t <* 600
>3 633* 55.7 issEA w 7®e7 ^#e ^,8 630,7 12S*1 616

-ter tBpmtawi
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A yorlfiM 833^10 tif <$xl0Tid:o Aw

its bailing point to to Ms toHM» polat Is in asroo*
wat xd.th tet ostnblioM to imwttotes*

to too wtoods Swrltoi to tois wis it seaas pos* 
tost tlw ag^iitotora Cttwtot fte? tto Stosootottott 

of tototol. cM»Mo w to obtained at wwwnl taqpcroteos 
Mto a rmmaKle Socsreo of wM«te«

too ^ssatistlcii. of tto sstoods of t!w?^xx^M**d<gy 
it toaaixs appordt ttot too fcxtoLodgs of tbs wino of tow 
ocrullitofcia mutant of a roactlon at wwsl to^wmtec® 
to a wofia «Wf tw @>Ww it to tow «Xculatim of A 
sa& also M too o^aAattai ths ottalgf ©f ttw ^octoticn*

Slxtcw towwdsraMo ftototaw ayo wtotol to ono anotocrj 
ooo ek^ pyopsrttos til sutotanoro vitow
mt too wo of direct aastwimts# Bito tot lMocdt te* 
tumte s2s.« sow propwttw my mt to roamsred dtosmtly* 
J^oowntly^ as to tto aase with cntoal^ mA fro© axorsy# am 
©ay ealMtato free wrgy Aangos and mtoalpios of reacttom 
ty two ftuAiltlon and suM^otim of Imotit wlms of toom 
wlablos®



$ W®!* -dBiitS* NkiSSftt- ttifr <Tfcei^iWiro VtEKk Tlitfifc
nil* 8™™ jWml$ ILtfie.IsaJLjf.sIse K'fiJU. **$ flMKe )C"etSMMtflLa. 4».evS 3S » a® a**.*® s..j-.eysk* <&>.a.♦» 1* *1 Jt MtMK.Jt &ai£®ywWwMefr ’^fW*** ^rWwwSiflWR,3sW[gflp ■WWmVTfff 4R^ ■^■F’WW IV Hr' W* tIW -tt* WwF

SL|TO mS W ^wi a! $M X at wwl te^mtarea
few* gjNpeiiii list, tils® ftAt'Mrfiw txlSa*Uweff w,F ggwlw’lr W””® JWwwe"* flflBWMWiK1 »w 'tiFNMawWMW' WJjiwwwnggii wwV-nn'iKW Sjr |y|.





(1) Ge ley. IW* Ito* Se N (XW>«
(2) toast G# It*। Ts«e M Atole> kl? 2^ UW)*
(3) Mtat w<o^ ^BMes @» Iw ^fiMtos 

c&fc&Fxs*.^ 2^o» teSMiei Ctetottsmia# 1067e
(N-) wn*t Mf# S# Omet Xj (iS^TIe
(S Xroga*d iMbM: M (teMstsy to39)»
(6) I&^te Ite^bc^ (19^))»
<7) GaWat Ge te, 5* Ae C* S»t 1^5 (W>e
(8) tessri c» B*i listed Mas SsstltaN toSX)
'0) iMtegat iu a» n saa. &te| w r<^ i* m e* Se^s#

W toSSK
(to) CtaU Kttrif#
(11) Itooe* W^X 2SA OSO*

#

(is) sase bm itesoi, gsamttaJsra?AaS«&rtB»
3* tt'M).

te) asrtOJj n* C«, ma Swt, »« Hot e« c«i 2» W 
(1935).

(1M Cotta®, D« lo, 3. A. Co S.U& 1330 (1^K5).


