
STUDIES IN ALOOHOLYSIS IV. 

The alcoholysis of esters of a {3-u nsatu rated acid8 and of the 
corresponding saturated esters. 

By B. Dasanncu:JutrJla and J. J. Sudborough. 

INTRODUCTION. 

In previoufl communications attention has been drawn 
to the dose r(~lati()m;}tipH hetween the processes of esterification, 
aJcoholysia and hydrolyHis of esters· Kolhatkar ('Ihis Journal, 
1915,1,127 and.T. Chern. 80c.1915, 107, 921), asthe results of 
determining the voloeity com;tants of alcoholysis of various esters 
of saturated fatty ~\'dds by tho dilatometric method, was able to 
show that, for the following acids, 1il:., formic, acetic, propionic, 
n-butyric, trichloracetic and benzoic, the rE~lative rates of est~rifi
eation by t,he catalytic method and of alcoholysis of the corres
ponding ethyl (~tHrH by means of hydrogen chloride follow the 
same Ordf!f. Kolha,tkar was also able to show that the ratio of 
the COIUltants for feactionfl of Ethyl cster 7 Methyl E',ster and 
Methyl ester 7 Ethyl ester is practically the same for acetates, 
pt'opionates and butyr8t(~, ill other words, that the relative 
affinitiflH of the ethyl and methyl groups towards an acyl radicle 
are to a It\rge extent ind("pendent of the nature of the acyl group. 
u. condmtion which has also heen dl"Mvn l)y Hemptinne (Zaitech. 
physiku.L Ohom., 1894, 1l1, 562) Lowenherz (ibid, 1894, 15,389) 
and J Meyer (ibid.; 1909, 66, 81) by a study of the hydrolysis of 
the methyl, ethyl, l)ropyl and butyl cRters of various acid!:! by 
m('an!\ of dilute hydrochloric acid. . 

SudhofOUgh, N. B. Bhagvat and V. K. Bhagvat (This 
.Journal, UHR, 2, 121) have drawn attention to the fact that., in 
the ahHcnce of It catalYflt, esters of strong acids undergo a1coholy
HiH more readilY than tile esters of weak acids, just as by the pro
(~('ss of direct e~t(~rifi(~ati()n strong acids are esterified more rapidly 
than WCilk acids; and finally Sudborough and Karve (This Jour
naI, IHIH, H. 1) have shown that two ol'tho suhstituents in the 
aeyl portion of an aromatie ester are able completely to inhibit 
~tlcoholy8is when either tlodium alkyl oxideR or mineral acids are 
used I1S cat~l,lysts, just as tilmm Huhl';titnents inhibit eHterification 
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(V. Meyer and Sudborough, Ber., 189,jl, 27, ulO, 1580, 3146) by 
the catalytic process or hydt'olysis of t,1'0mati0 6::;tel'S by mineral 
acids (V. Meyer, Ber., 1895, 28, 188). 

According to Sudborough and Robeds (J ourn. Chem. 
Soc., 1905,87,1842) Sudhorough and E. R. Thoma~, (ihill., 1907, 
91,103S), Sudborough an,l Gittins (ibid" 1909, 95, 315) an acid 
containing an a f3- unsaturated linking is esterified far more slowly 
than its saturated analogue when the catbllytic method of esteri
fication is used, and 'r. ,\Vil1iams and Sudbofough (ibid., 1912, 101, 
412) have shown that the ethyl esten; of ((. fJ- unsaturated acids 
are hydrolysed much more slowly than the estel'S of the corres
ponding saturated acifls. 

As the processes of catalyt.ic esterific>ation and alcoholy
sis under the catalytic influence of hydrogen chlol'icle have been 
sllOwn to b'3 similar in so many respects, we aesir~d to ascertain 
whether an a f3- unsaturated linking in the acyl portion of an 
ester has a pronounced retarding effect on alcoholysis using 
hydrogen Clhloride as catalyst. 

'With this object in view we have carried out. two series 
of determinations of the velocity con~ta.nts of ulcoholysis of esters 
of a f3- unsaturated acids and of the ester~ of the corresponding 
saturated acids. 

. In the one series of experiments we have used a dilato
metric method very similar to that used by Kolhatkar (Zoe r.it.) 
and in the other series we have adopted a polarimetric m('thod . 

. 'j'he I)resent paper giV(lR a de-scription of. the results of 
the first series of experiment.s; the results of the second series 
will be givell later. 

:For the dilatometric eXlwrimentR the followin~ sprieR of 
reactions were selpeted. 

1. Methyl butyrate + ethyl alcohol ~ Ethyl hutyra.te 
+ methyl alcohol. 

2. Methyl crotonate + ethyl aleollOl ~ .Ethyl er()tonat.(~ 
+ methyl alcohol. . 

3. Methyl hyclrooinnamate + e-thvl alcohol ~ Ethyl hy-
dl'ocinnamate + methyl alcohol. . 

. 4.' Methyl cinnamate + ethyl alcohol ~ Ethyl cinnamate 
+ methyl alcohol. 

and the corresponding reverse reactions. 
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Experimental. 

PrepaNili()1I. 0/ esters and purification of alcohols. 

'l'hCHC wore prepared hy tho Fischer-Speier method oJ 
csterificn.tion or by t.he action of alkyl iodi<les on the silver salts 
of the acids l.t.~ing benzeno as diluont. 

,\Vith tlw except.ion of methyl cinnaroate, which is a 
solid, the CRtfll'H were purified hy fra.ctional distillation, occasion
ally uncleI' r(lduce<1 prcssure. '1'he methyl cinnarnate was purified 
1>y crystallisation from methyl alcohol in which it is readily 
solllhle. 

u-.;(~cl. 
Tahlp I !-:-riVCH tho hoiling or melting points of the esters 

'I'he ttlc()hols used wrre Kahlbaum's 99'b per cent ethyl 
nlcohol u,ful his tWl!t.one i'rE'6 methyl alcohol. ~rhese were finally 
dehydru.ted hy treating Bover-d.l times with fresh calcium turnings 
and r(.,,<lil;tjllation into a rf"ceivm provided wit.h a calcium ohloride 
tuhe--ahout 2'0 gramq of calcium per litre of alcohol was usecl 
CHich timo. 

l'ha rnetbylttlcohol so clclhydratecl had a density Dl6= 
0'78087. (corre(~ted to a vacuum) aH comparo<l with the value 
»;G=()'7HH58 (oorrecte(l) givEm hy Klason nnel Norlin (Arkiv 
Kom. Min. Gool., 1~06, :d, N(). 24, 1.) 

1'hp ('t.hy} al{!ohol had a valne D~=O·78584. (corrected 
tIl It vn,cUlllll) n~ compltrod with the valueH () 7H506 (cor.) given by 
OHhoJnc lUut 13ellr(~ .. (Amf~riffin nllfN11l of ~h\'ne1itrdll, 1{}13, 9, 4·a5.) 
n!ul t1tl~ value O'781109 (cor.) given hy Klacmll and Nol'1in (loe. (·it). 

Pr(~p((r((lioll. of m,i.r.lu),(!H 1m" filliJl,U tlte dilatomef.erfl. 

The al{~()h()1ic liolution of hydrogen chloride was prepared 
in tJw mmd mn,nn~r, taking (,,lU"O to ex.clude atmospheric moisturE', 
and waH ml~de uhout twief~ the concentration required for the 
adnal oxperimentA. A. Holut.ion of tho ester in the requisite 
n.leohol was made such that the concentration waR roughly 10 
rnole(:u)('s of alcohol to 1 of rn;ter and equnl volumes of t.he hydro
gen ('hloI'ido nnd CHt(~r flOlntioml wero mixed anrl the mix.ture uscel 
for filii J1~ t he c1iln.t()mf~t('rH. 

'I'llf~ dUII/omelm"H. 

'lhp,HC Wflre not of quite the same shape aR tho~e usC'tl hy 
Kolhatkar. 'I'he ndul\l shape i" given in Diagntm 1. a. 1'hc lmlb A 
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Eater. 

Methyl butynt<l 

Ethyl hntjl1\te 

Methyl ClOtonat~ 

! 
••• ! 

Boilinr ~int 
loor.) 

a'prom. 

11$--116 

115-116 

]33-134 

Corre.ted 
prellllUre p in 

IIllD.o 
Boiling llOiat 

at '110. 

102"~8b. 

119-120 

118'4-119'0 

Bolling point I 
at'1OO ! 
llli'8 

I 'J Otto 8chlll2llUl5 Ann. Ph)l!. Ohem. 1882. U, 48. 

I 
15l(}''l Ca} ! Kahlbaum. Ber.,1m, 12, Mi. 

142-3 (a) I} liramal' and Gm~ki. ~., 18'iS,l1, 1359. 

lSS'6 I &uhI. A.:tuWen. 1886. SiS, i. 

~S6'G C."'} ,'W("u, A..nnlU~n. l~. til, 'is. 

MIH (Ii l 'J 'W &!til'. Ala.lIA.la. 181l3.!?21. '/1!, 

~·tL-:K«H I lhtlhl.~. 1819, aoo. 19'.1. 

J71 (Ii ; Auahnu ud Killltlic"t, Btlr., l!r.'fi, II. IIt:tO. 

Xeth,.l einnamllt<!, X,"~ poiat ~S"C all ~ 1Fith .4'0 ~ bf AlIiI1clIub ud K1lI.tli('Ut, Ba .. 1878, 11. litOO. 

:l1I1 It is nat ll~ 'll'b~ uy oo~ _ ~lI.pplilid or D<.>t to t.a- ntodillp. 

(hI nil< ",ulAeil in UWi (I(Il:i:u:rrll _f@.wbiliud by Wtillf t.M 1".d.g~p ~ ir.-eDt.< in h. p. due to an 
~ t>f 10 mill. ~ ~t'lll'liIllI3 'XlO ~ 'itt !iI!lII..1i'f'<lQ by V~ ~'-'1r (G'ilwiMMf tWd TN.ru:mDg 
a. Ae*lK>rilIc!uill o"k! p., ~7) fer U,111bl wiUs ~~caJly tM ~ ~U.ml proUitll. 



has ~ capat'ity of 31 c c". the capillary a capacity of' 0'002. c.c. per 
centullntre, and tho IlOrt.lOll 130 a length of 40-45 cms. rfho stem 
is hent at Band C, HO tha,t, H, llurnl)er of dilatometers may be sup
ported ill t,hf' thel'mostat b)' til,· sarno elamI)s, one neal' Band 
tbe other Hellr C. The !-ItOIUS 01' all (Ulatomciers Cfm be kept in 
contact without t!ither hulhs or C()(~kH int('dering, as they would 
if Uw whole eapillal'Y Wfll'C Rtraiight.. '1'11 IlS I1H many ~l,S nino 
dilatomctcr's (!;C(l Diagram :2) cnn he en.'illy Hupported ~nd ol)scl'
ya.tions of tho movement. of liqni(l in the mtpillarios of a,11 these 
ean hI" BUldt>, 'with n RingiH eathetomcter. '1'ho hulb A is pear 
shaped and llot spherh'al. If Ow whole of the liquid in the s1"em, 
which iH kt'pt vel'l.ical, flows ha,ek into the hulh owing to an acci
dentn.l fall of t('mIHlI'ature, fht·n with Hl.wh It bull) the liquid will 
rise Ilg'ain int,o tlw capilhu'Y without lOltving Hsrl itir Rpacn whC'n 
the tlmljH'raturc is rl'HtOl'ed. A Hphorici"l hull> would, under 
l'1i mila r d nmmstlt nc.~i"i, tend t.o f'onn (t dead nir H I)lter. ItH shown in 
Diall,Tam 1 I, 'I'ho ohjeet of the Arnall rnHcl'voir at n is to trap 
thl' li(ptid, if hy 1t. Hlwl't It.t!<lidnnta,l rise in tempomture its volume 
ini'rl~a,sl:S h> :melt nn extent that, withont the reservoir, the 
liqui<i mig'ht lH~ fOl'cNiu,gainHt tlw cock and !t small amount lOHt. 

'rIw i"imall rf'IHlrYoir iH a.lso of ltHsiHhmee in filling t.he 
llUIh with tlw rnixturn tl) tho d(~Hif'ed height. rl~]l0 liquid is intro
dlil'(~d into thn hulh in tho Ol'dinary IIlIH1lWr lIy eVIt(!uatioll, earo 
llf·ing' h,ken that a RH~ht f'XenfiH (!literA, rpo l'emovn the exceHH, 

tho dilntonwter iN (!i)oled l'\l/ tim,!' tJw liquid p(tHSe'S from the st.em 
to tIl!' hulh Hnd nir (mUIr",; by tilting the dilatmneter, It Hmll,ll 
('olumn of Ii CJ \lid t:orwHf/ouding with tlUl 8urplus to be romoved 
{'nteI'~ the :'4t(~m whilHt, a Imhhle of' air J'emlt.iuH in the bulh; then 
11,1/ g{'llt)y \\'fu'miu~ with the Itlwel Uw li<tui~l Itlwve the Itil' iR 
macifJ to ('nt(1r tJw l'(,RfH'voit' D and ('1m thnn he removml hy tilting 
Ow <iiltltnmf'tc'l', Hlt' opnll Hncl F heing 1oworHmnC Di~tg'rltml (b) 
mHicclllfll'd,l!d to It pump. '('he I:()ck B iA then closed, the dilato
mi't.l'l' cliHeomwded from t lw pump and tho (!ock e!lreflllly opnllecl. 

TIll' {'ock of eaeh llilaiomd(lr WitH lubrieated with a 
tmel~ ot' It mixtl1n~ I)!'fq){u"!cl from hee'l-! wax, shollao Hind tUl'pen
tirw anl wlwTI thu hulhH ha,(l hNm filloc1 tJw open ('apilIary end 
waH dosml II,\' rrU.ilUIH of 11. pin and heel-nva,x. Each time lwfol'c' 
a j'!'wli Il~ (If the mon ilWIlH WU,R tnlwl1, the (~ock waR opened and 
t he pin f/'m'lvl'd to a~lju~t; tllH prel-!8Ure inRic10 with that ()llt~jc1o. 

The 7'lu'r/lw,'lial. 

'I'hf' HWI'lHostat W3,Q, Himih.tl' to the OTW dpRerihe<l hy 
K!Jlhatkar (lO(:. f'it. 1), 110); the only clutng'c int.rodueed eonRlRt
e(l in hnvin!! tUl Hufomati(~ arraIU('enwnt, h~r nwanf.; of whi('h, vd1<'11 
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the voltage of tlw mains sn pplying tho CUl'!'tmt to t he heating 
bulbs was insufficient to maintain the tOlllperatu'fP at :W', one or 
even two extra, lmnps W(~I'e illtl'odueod into tlw heating eircuit. 
The current wu,;,; admitted through an iron lever, unt' Hide of 
whieh acted as an armn.tUl'e to all electro-mugHet. wIlith was eon
nected to the mains thl'Ough ahouti HOO ohmH l'OSlRtllnep. On the 
other side weights were so placed thtLt if tho Yoltag(~ ill t ll(~ mains 
approached the criti(:al yalue rcfm'red to ahoYf', the (Hid with the 
weights descendc!l making contn,ct ttllll tim!'; supplying (~mrent to 
the extra lamps. 

Re(ulillll the f//f'llix(:UH. 

'rile totu.l chn,ngo for erml P Ipt,p al 'ok/lysis cc 1l','('spondH 
with about 100 mm rise or fllll of tbe ItHmiHCns ill tltp ('HI'il1ary 
stem of the hulh. 'rho l'oluling llIil'OfHOPl' n~ed was lH'o"j<leli 
with a vCl'nier rending to 0'1 nllll., mul waH cal}Hhl(~ of' mtntion 
n.hout it!~ vertical axis, so that t.lw po:-;itioH (d' flIP mmlis(:tls ill 
'0ooh or the dilatometOl'H eould 1)(' ol\,!o;ily fl'tlAL 

Orf,1{,8(!8 q( (~h((,}~lle 'it", flu' [JOfti.tirJtl of flu' IJ/I'n.iRl'IIN. 

The n.lteration in tho poflitioTl of the Il1"nhl(}uf' in the 
stem or the dilatometol' mlty he cine to th.(~ followillg c .. :atll-!:'14:-

(a) Slight alteration in t,he tr,rnper~fure 01' th~ titPI'moRtaL 

n») Direct action of the 4ydrogcn chloride on tiw alcohol 
giving rise to an alkyl chlO1'ido ana wnif'I'. At 30"(: 
this reaet,ion cannot IH' neglecte<l m; a!t·oad.\' Hhown hy 
Kollmtkar (lO(:. ('it., p. 115), 

This l'('adion PT'ol1uc'(IS an ill(~l'('nse in the "olmn(! of tho 
reacting mn"s and hcmce IL rise of' the mmdl'i(~us in Uw 
eapilla,I'Y' 

Thfl chang(' is much mm'(\ mpill in the ('I1H(' of mnt.hyl 
than with nthyl nJeoho1. 

(c) Direct action of t.he hy(11'ngcn ehlorill(~ on the PHi Pt'. So 
far aR ill known no sneh action OC'CHrs 1m!} tlli" Hource 
of error has heoll lwglccted. 

(d) The p1'oe088 of Il.leohol~·f.iiH l'('f;ulting in the ('''{changl' of 
alkyl gJ'OnpH. 

A8 the ohjcet of tlw l'osf'fll'ch wa.!-l to l4t.urly till' chang(~ 
due to (d) only, in.orclel' to ohtain aeeUl'aJ(' reHults it was nceeH
sary to eliminate tllC cl1ll.ngcR in volume (1uc to (a) amI (II). This 
~as accomplisherl l)y intro(lncing into tIw tlwrmoHtat a HHC()llci 

(h!a~ometer of t,}:e Aam~ shape and f;i7;e a!-i the first and COTl

taInlllg an alcoholIc solutIon of hydl'{)!!'ml (~hloride of the HanlB .., '. 



~frf~Hg'f,h Ill'i that llH(l/l 1'01' Htu(Iyillg the prooess of alcoholysis. 
vVhnnen'r 11. reading 01' tho melliscUH of the dilatometer, in which 
alc()h()IyHi~ WftH I)!'oc:(w(lillg'. waR llHtdf', It l'eacling of the menjscus of 
thp Hlwond dilatouwtl'l' WUH a.lHo iakt'Jl Il,rul as tho changes due to 
(It) awl (II) woul,l bf~ the RfI,llU' in hoth, tho difference between thn 
eha,n~eH oi" tho two lllfmifmllS6H waR tnken aH the measure of the 
amount. of' all:oholyHiH oceuring in tho first dilatometer. 

If Ii OJ' e ('x}'t'rinH'ntH WCl'f' lJeing' conducted u,t the same 
time m~ing the sam£' !tlel)hol, only OIlf' dilatomoter containing- a 
solution of hydrllgen ehloride in thE' given alcohol waR necessary 
for the control 01' tho (lxpf.l'inwnt.s . 

.. \ H t h(~ (lil!ltOlnotC'rH t,homsc'l veR, Itlthougb supported by 
t1lf~ nlmnps lIIj~ht II/tNt· tlwir }lositionH nccidcntally altored, a fixed 
mark was .-tdlncl on eauh Rtl'ltl and thn p08ition of the mark 
ch('('kf'fl lwforo n rending wns mnllfl. 

Calculation of the Velocity Constant. 

In all tlw mqwl"iwelltH a. Ittrgo excess of alcohol was 
HRl!fl, roughly 20 JtwlnclItHH or n.l(~oh()l to one of ('ster, and under 
1oi\1<'11 (~mulit iCHlH tllI~ f(!actioo 

n·COOH.'+R"·()Il~ RCOOR" + H/·On. 

A}wllld l)(!(.*omn prl1ctiC'ltlly llui molecular and hence the constant 
I:UlI lit! ('Il)c'ultth!{l lIy meanH uf th(~ uHuttl (lcluation for a nnimole
culnr I'f'llction, n;l. 

1 a 
k = ' In ... (1) 

t 11-.1' 

I\olhatk"f uRod thiN O(lluttion for calculatin~. the oon
Htants IUld determined tl1f~ value of (I, i. e., the alteratIon for 100 
pf!r <'\ent. dUlIl!4'£', hv nll()win~ thr. l'OflCtion to proceed until no 
furtlu>f alteration in the .position of the meniscu~ oC~llrr~(l. This 
mt~thocl fJlkf'lol up much hmn nnc1 alRo the end pomt IS (hfficult to 
dpterminc. 

Wp have modified thf' formula (1) wit.h the ohjeet of 
elimiullf,ing tfw determination of the final end llOint. 

'rile or(liun,ry Hquation (1) fOT It unimolecular reaetion 
may l)f~ wl'ittl'll IlH 

(1,-3: -kl 
_=(J 

(I 
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Dim~r(\ntiating with l'e!-ipcct tn t, if; l!pc'nlnl";; 

(Lr -I.'I 
--.~" =: ((. k I' 

<It 

If Xl. X'J. Xa. etc. at(~ valueR of ;t at tirrlf'H fl. (:I. t 3, et o. ~ 
then X II•1 tho rate of clm.ngc n.t Urnf' T~.l. ",hi/·Il il-i tlH~ IlWIUl bt!-

tween tl and t'II' tnf"Y 1)0 written npFroximtttdy lUI _. __ .-

tJ-tl 
1'hu~ 

similarly 

hence 

X I. "11 'I" 11,1 lIt, a,\!- i,1J 
--'- =(' 
X:r,;r 

1 XlI,l or k =' __ .e~ __ "_ In. --' -
'I' '1' X 3,9- 11 • .1 <:/,11 

In this WIlY the values of k may be ('aI(~lIln,t.i1d from 
pairs of adjacent readingA and tho mean vl~l;to taken. We havn 
prepared, however, to plot the logurithmR of X\l.l.. X:I.~ .. ete, 
against times 1'2.1.. '1\2., etc. The points should uH lie em t~ 
straight line ftnd its inclimttioll to the time it; the di.minution 

, in unit time of the logll,ritllm of the rate of dutngu, whh·h h! k. 
Some typical graph!'! M'O reproduce!l in Diag-fluuH U I 10 VI. 

As the value of k is dil'(~ctly ptoporf jona} to tiH' (:on
centration of tho eutalyHt (Kolhatknr 1{J~ (~il. p. 117) in all 0\11' 

experiments tllP vaJ.Ul'fi of' k lutVe h(;en clllculllt;(~cl for (),()~~ X hy
(hogen chlOlide. 

EXI'l-:nIMBN'l'AL Hl';sn:rs. 

In tlw tll,l)Ief.; g-iven undel' read imHi r to V II f f ho ad lUll 
oxperiment~tl datlt al'O ~ivpn. ] n fheRe tahlpH til(' foHmrillg' Ilh
l)reviati~ns are adopted. 

D=Daie on whieh the expm'imcnf waH stnrtf'll. 
R= ntttio of moleeulcf:! of aJeohnl to ester in the Holu

Hon cOTltaining alcohol, e~tcr and e21talY14t. 
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C==Oonccntration of the hydrogen chloride. 

e = Reading in mm. of the meniscus in the dilatometer 
cont-itining the mixture of alcohol, ester and cata
lyst. 

c ==Reading in mm. of the meniscus in the dilatometer 
containing the alcohol and catalyst. 

(l-C=X. 

t = Time in minutes in reactions I, III, V and VII 
and in the rest it is in hours. 

'l'= Mean time between any two consecuti'Ve readings of 
t or two readings not too far apart. 

1 = Logarithm to the base 10 of the rate of change. 

k= V(,}ocity (lonstant at 30°0 for a concentration 0·02N 
of hydrogen chloride, and the minute being taken 
as the unit of time throughout. 

Com.t.==Yalue of k when common logarithms are used 
and a concentration of catalyst 0·02N. 

Table II gives a list of the values of k at 30° £orthe 
eight rea,ctions studied. 
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Reaction 1. Methyl Butyrat'e+Ethyl Alcohol. 

(1) D=80-9-]9 

t I e a 

0 .41'5 20'5 

210 60'0 21'1 

·870 91-2 25'S 

2400 lOil'S 00'5 

(2). D=20-11-19 

0 7" 4'6 

200 19'1 S'S 

540 35'2 4'7 

1160 52'0 5'3 

1500 56'0 5'5 

1980 6NJ 7'0 

2640 '71'5 6'5 

3480 76'S 8'5 

e-a 
=x 

21'0 

38'9 

65"4 

75'S 

2'8 

15'S 

SO'5 

46'7 

50'5 

60'6 

65,0 

68'0 

R=20'9 

) C~ange \ C~ange I 
mx lllt 

.. , .. , 
1'7'9 210 

26'5 660 

12'0 1530 

-6 
Conat.= 169 x 10 

... . .. 
13'0 200 

14 .. 7 Mf1 

16'2 620 

... . .. 
13'9 820 . 
14'5 1140 

N 1500 

-6 
Oonst,=167xlO 

C=O·OSflS·N. 

T 

... .., 

105 2'930 

540 9'605 

1630 3'895 

... .. . 
100 ii'S15 

370 ii'636 
850 2'420 

.. , .. , 
1570 2'230 

20'70 2'105 

2730 8'895 
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Con,td.-Hcaotioll I, Methyl Butyrate + Ethyl Alcohol. 
(:~) D= G-H-) 9 R=~!3'O C=O'0335 

• k 0 __ 

~~-.-~ ~----

I! 0 (1-0 j ()~lI.ngo I O~nngo \ '1' 

I 
mlC tnx mt 

'""''''''~'"'~''-''"--'''- ~ 

(I 1 ~).,» 
u .. 7'7 4.-1i 

220 20<! 8'4 ll'lI 7'4 220 110 !I'S25 

-tRO 27'7 IHI 18'(1 7'0 000 350 ;'480 

1170 ,n'o 9'2 Sl'S 12'9 690 820 2'270 

lin 0 4fj'l 7'1. 40'7 S'O 6·1,0 1490 2'lS5 

2Il.'W :.7" $1'0 4fN 7'7 1020 2320 s'88 

4MO 6:1'2 iI" .5!l'S 12'8 1740 3700 8'467 
",. ~_"~ •• _o .. _. __ • _______ 

-6 
OonKb170xlO 

N. 11.-Allhy<lronQ ", .. ialum ohlorl<lo WfI.1\ II.dc1od to the (lster, allowed to stan<l for 2 da.ys 
to 1111 ,!uil,fl 1I11t'1I tl1Jl.t th'll"wvaluIlM uf 1c'02 aro not duo to moisture in the oster, The eater 
'1i~t.lll!i.l (rlMltlil1llally nil'! thl! followllll!' IllCl",l'imont carried onto 

( t) D=299'20 It: 15-6 C=O'03698'N. 
" .. "---~~"--~",,.~ ..... -,---,-

(I .)'8 4.'!l 2'5 

115 11'0 5'0 6'0 3'5 65 32 ~'680 

3!10 2:&'5 :a'S 2()-2 14,'2 825 Il2'1 g'54() 

10:>15 ~'(I :N 44'6 I 240'''' 665 722 2'465 

1:186 5,'1'2 3'6 3Ml I 7'0 811 1210 i'250 
• 2'200 1l)·1{) 111.11 G'!! $l;'~ 

I 
1'6 180 1456 

1111{) GIN INl 00'7 "5 270 1680 2'120 

269!t 75'11 7'S j)g'O I 8'~1 876 2255 8'875 

2981 711'/1 6-75 69'S:; . 1-85 289 2887 3'705 
I 
I 

'~"»"~"""'-'""""'''''''-"~-'---'''''''~--'------.--~''~~ 

-1.1 
ConAt.""l80 x 10 

-6 ,,= :396-0 X 10 



(1) 

t 

I 
0 

24 

49 

73'S 

98 

118 

146 

166 

190 

214 

238 

262 

812 

877 

(2) 

0 

23'S 

48 

72'S 

94'5 

144 

16B 

192 

216 

260 

312 

360 

192 

Reaction II. Methyl Orotonate+Ethyl AlcohoL 

e 

6'6 

20'7 

29'S 

44-7 

49'S 

55'7 

61'S 

67'5 

72'1 

72'7 

75'9 

7S'3 

82'7 

81'6 

5'0 

16'2 

24'6 

29'6 

32'3 

4.'1'3 

46'4 

49'2 

50'1 

55'S 

59'7 

68-2 

D=26-2-20. It= 18-4,. <J=-090S'N. 
I ,----c e-c-x 

I 
C~ge Change I T 

lUX ill t_ I 
4'S l'S 

7'S 12'9 

7'0 22·5 20'7 <ill 24'5 1'625 

10'S 38'9 21'0 4.9'5 -w'o 1'62"1 

10'1 39'7 17'2 49'() 78'0 1';.41; 

11'4 44'S 

12-4 49'4 ll\' ;, 72'& 110 1':00 
14,'S 53'2 lS'5 68 182 1'300 
15'5 56-6 12'S 72 154 1:-235 
14-0 5S'7 

14o"!; 61'4. 12'0 92 192 1-115 

15'1 6:1'2 10'0 96 21' 1'000 

17'5 65'2 8'6 122 251 'j'SS/) 

13'2 58'4 !S'2 262 32(j ij'tJ55 
..I.-..-~ ____ '''_''_'J' ••..•• _._ ... _ ._.,_ .. , 

-6 
Cond .... 12·4)(lO 

D=16-3-20. R=25. 

1'5 

5'1 

6'4 

5'6 

S'S 

8'4 

10'0 

10'3 

10'0 

13'2 

15'3 

17-5 

-----
3'5 

H'I 

18'2 

24'0 

28'5 

84'9 

36'4 

38'9 

40'1 

42'3 

44'4 

405'7 

14'7 4.S 

12'9 41)'0 

10'S 4/1'5 

10'9 
, 

71'S 

7'9 '13'S 

4;0 48 

S'7 48 

3'4 68 

4'3 96 

8'4 100 

-6 
Conlt_ ... 12'9)( 10 

-6 
k=29'Oxl0 

C=O'092li5, 
~-

n;'<._.' _ __ ~, 

24. 'i -485 

3IJ 1'420 

71 1'34.'> 

lOS 1'185 

131 1'030 

168 ii'92<! 

192 2'887 

226 i'70 

264 "j-6S 

310 ii'53 



193 

Reaction III, . Methyl Hydrocimiamate+Ethyl Alcohol. 

(1) D=20-11-,-19, R=20, C=O·0422'N. 

t e 0 

I 
e·c=x 

I 
C~ange [ Change I T 

lUX in t 

0 22'S 4'6 18'0 

ISO 27'7 3'3 24 .. 4-

270 33'S 3'2 30'6 12'6 270 185 

500 45'3 4 .. 7 4.0'6 10' 230 880 

1120 68'S 5'3 58'5 17'9 620 810 

1470 70'4 5'5 64'9 

1930 79'1 7'0 72'1 'UI'6 810 1520 

260t 84 .. 5 6'7 77,8 12'9 1130 2080 

3420 90'6 S'S 82'1 10'0 1490 2670 

4680 93'0 8'5 84'S 12'4 2750 8800 

--'-"---~'''''''''----'--~"-'---'-"'--'~''-~--'--------'.' ... 

(2) 

0 11'5 7'7 S'S 

120 18'4 S'O 10'4 

240 23'2 8'4 a's 
500 83'5 s·s 24'7 

1140 SO'S 9'2 41'1 

1830 59'7 7'40 52,8 

2850 'l2'! 9'0 63'5 

-6 
CODet.=165 x 10 

C=O'0828·N, 

11'0 2'0 

9'9 260 

16" 640 

11'2 690 

11'2 1020 

-8 
Oon ..... 165K10 

-6 
.{;=382'O x 10 

120 

370 

82. 

1485 

2340 

2'67 

2,65 

g'46 

"ij'225 

2'057 

S'827 

S'655 

2'66 

2'58 

2'401 

2'21 

2'04 
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Reaction IV. Methyl Cinnamate+Etbyl Alcohol. 

(1) D=26-2-20, It=21'4. C=O·0872ZN. 

'T-c-I-':~ .. .. --...--------.~ .. -~--.-'"-

t 

\ 
e I C~ngc \ Ch,aDgo T 

In x lD t 

".¥--,~-".-------~ 
.. 

~,,---.-

4'8 1'7 
I 

0 G'· I .) , 

24 1!i'1 7'S 7-3 

49 19'6 (H! 1:\'4 11'7 411 :14 .. S ','378 

73'5 31'& 10'S 20,8 13'5 49'S ~I i'43/j 

98 3!i'2 10'1 25'1 11'7 40· 7:\of, 'I -3'18 

118 39'1 10'0 29'1 8'3 44'S 00-0 i':!7 

146 45'4 12'4 33,0 

166 50'S 14'4 36'4 11':1 OS 132 '1'22 

]90 55'3 15'4 811'9 10'8 72 1!i4 "t ·m, 
214 56'S 14,'3 42'2 9'2 IJ8 I8() i'180 

2E6 64'S 16'4 48·1 8'2 !Ill 238 9'93 

377 67'7 13'2 1>4'5 0'4 91 llSl'5 'i '815 

-6 
Oonst· S' 95 x 10 

(2) D=16-3-20, R=21'6, C=O'08896N, 
_._-, ...... '-- "-""~ " .. -..... , .-"'.~~-.""""' ..... --

0 S'S 1'5 7'0 

24 19'5 5'1 14 .. 7 

48 28'3 6'4 21'9 14'9 48 24 1'490 

72'S 33'9 5'G 28'3 13'S 48-S 48 'i '450 

9S'S 88'5 3'S 34-7 12'8 45'S 71 1'45 
144 52'7 8'4 44'3 9'(, {)()'5 llll "1'28 

168 5S'3 10'0 48,3 

192 61'9 10'3 51'6 7'3 48 168 'i-lS 

216 64'1 10'0 rA.'l !i'S 48 192 1'OS 
260 70'S 13'2 57'G (j'O 68 226 '2'945 

312 77'3 15'3 62'0 7'9 96 26-i "2915 

360 82'1 17'5 IH,6 I 7'0 ]00 810 9-845 

2'6 48 836 ,'785 --_._-
-6 

Const- =9'7 x 10 

-6 
k=21'5x 10 
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Rcltction V. Ethyl Butyrate + Methyl Alcohol. 
0) D=1:>-1-20, R=20, C=O'0167'N, 

0 1O~i'6 28'1 78'S 

3() 104 28 76' 

SO 99'7 27'5 72'2 

!l5 94';1, 2'1"5 6/1'9 

If,5 Ail 2/;'S r,o·5 

2H5 71 25'S 

I 
45'5 

!l(JO I fir, 211 39 I ! 
r,{J(! 54 00':1 I 2:1'7 

1200 31 :12'1\ 

I 
-l'iJ 

28i01 18'5 :IQ'7 -}2'2 

(2) D=2n -3-20. 

0 112-2 4:1 
I 

lOS'l 

s:; 10:;'7 40'S 100'11 

1:10 !Hl'4, 4 .. 8 91'/\ 

:!~ B7'l z.'O 82.1 

51:; 71'S 5'6 fJI)'!J 

11711 Zf:;·6 "7 47'9 

lr.oo 50'4 (j'6 4..'~·R 

------~-------------

,., 

'" 

(1"3 

9'1 

12'7 

14,.0 

6'5 

10':\ 

2lj'2 

1()'6 

Change 
in t 

,., 

'" 

50 

65 

100 

130 

75 

240 

660 

1880 

-6 
COllRt, 778" 1 0 

T 

I ,., 

-" 

25 

62 

100 

220 

822 

48Q 

930 

1940 

i =20, C=O'01875'N, 

I 

! 
-.. ,-- .. , 
.. - '., ... 

16'5 1:10 I tit 

1&8 200 155 

16'2 260 385 

18'0 6110 8J.O 

4'1 :laO 1380 

-6 
Con8t.'~ 786)( 10 

--' 
," 

Y'l 
1'145 

1'105 

1'032 

\i'94 

2'805 

2'582 

S'89 

.. , 
"-

1'10;' 

!.l'97S 

~'795 

2'·135 

2'195 

.v. 1I,-Allh,.'lr"!1~ «&lcIIlW ublnrlclo WAIl added to the IIPfter &1lowod to lltand for 2 days to be quite tI1lro that 
tlUt I .. ", >alll'''' flf iI'lI'J Jll.re lUJt duo to 1ll01.tl,u In tho b~Ulr, 'rhe ester dbtlIled fractionally and tho following 
f!xlJcrhlwnb r:-4rrlcf1 O.lt. 

(:3) D=29-9-20. 

0 1(}:)',1. :r.J.4. M'O 

Cf, !JR" :19'7 6S'7 

:100 7l'R 35 :1S'8 

lOr.:> 44,'2 3Ii 8'2 

l:!I'>6 87';' 36'1 1'4, 

ISla ~~'4 39,85 -4'{lS 

2692 27'S 39'65 -11"85 
-"" ~".""",~,,",~,,,,,,,.-=,"-.... ~,-.. ~.-,., ....... ,,,,,,,, 

R=z~. C=O·Oi262'N. 

5'3 65 32 2'910 

21'9 :125 225 9'828 

28'6 665 720 ii'635 

(j'S 310 1210 'i'840 

(l'SS 450 1590 2'150 

6'l! 876 2255 8'896 

",~"""",,~--,-- .... - .. ~ "'~'.~.----'~-~-'--"~ 
-6 

ConAt.,,-,780)( 10 
-u 

k=1805 x 10 
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'Reaetion VI. Ethyl Crotlm!1t.e+Methyl AleohoJ. 

(I) D=13-1-20, R=20, 
,"-~,~"---'''---

\ 

-~ ..... -_'._ .. -':I:~~-\ ~ T 

2'G 10·1, 

21'0 99'S 

44' 87'S 

71 79'0 

142 59'0 

1GB 51'0 

192 45'S 

216 42'5 

(2) 

0 lOIN, 

24 S2'9 

40B 00'5 

72 52'1 

93 39'S 

144 28'6 

16S 24,'6 

192 21'7 

216 17'9 

26() 17'1 

312 17'2 

360 17'9 
I 

iG'5 I 7n 

82'S 

32'0 

30,2 

2S'S 

30'0 

8'4 

(N, 

6'7 

0'0 

8,8 

8'7 

9'7 

10'3 

9'9 

12'S 

15'4 

17'9 

I 

66'S 

FiO'S 

46'5 

27'0 

20'S 

16'7 

12'5 

99'0 

76'5 

OO'S 

4.6'1 

35'5 

19'9 

14'9 

11'4 

S'O 

4'$ 

l'S 

0 

10'7 18'4 

10'0 23 

10'3 27 

I9'r. 71 

1&3 &0 

1l'3 ~, 

-6 
Const,,·,j>Z'2>c 10 

1 , .. ... 
22'5 24 

16'7 24 

IS'7 24 

1&6 21 

15'6 tl1 

.. ' ... 
S'5 48 

6'9 4S 

7'l 68 

0'2 9fl 

40'S 100 

11'S 

32'5 

57'f. 

lOG'!; 

1117 

HIll 

C=O'02806'N. 

i , .. 
III 

116 

no 

I 
82 

118 

I ... 
168 

192 

226 

264 

310 

'i ~7nr, 

Y'Ii!I7 

T')jH& 

)'4,4 

1':ll!'i 

1'231 

I'972 

7'&1.2 

1'755 

1'7()2 

l'4.SlJ 

1'248 

1'157 

l'O'.l() 

'ii'SIO 

l'6S() 



IH7 

H..oadion VL- (Jon/ll, Bthyl Orotonate+Methyl Alcohol. 
(:1), n:::2 1 \1-5-20, It=23'2. 

--:-j-:--T- I "",." , ~ x in x 
_"_~ ~_~_J "~M~"~"", • __ ~ •• ""~ _ .... ~"'." "", ____ 

I Change 
in t 

4'7; W;'!.! I WI I 
!J~ 1I:l'7 fl'll 

,t!/ 70'3 7'2 

'(R':i r~':j 11'/} 

HIl /is'£ 11'3 

I'H' ~., 
;O:ft.,. 
~J. ~ ~ J 1:;'1l 

U.:I ,Ui' ~ 12'6 

I;"!I ·~:l2 U!i 

2f;~ mJ'1! 17'f1 

tv::; 3f!'tl w'u 

I 
I 

91'1 

7S'll 15'3 23'5 

Im'o 12'8 21'0 

liO'7 12'3 29'5 

·'K!'l 7'(; 22'5 

:17'7 5'4 240 

ma's 4'9 24 

27'7 5'1 40 

22'2 S'S 73 

18'4 3'4 103 

-6 
COlIst,-56'O)( 10 

-6 
k=lZ5 X 10 

C=O'02629'N, 

T 

16'2 l'SI40 

38'5 1'785 

63'7 1'620 

B9'7 1'1>3 

113 '1'352 

13'1 1'810 

169 1'105 

225 2'877 

31S'5 2'519 



IH8 

Reaction VII. Ethyl IIydrocinnamate+ Methyl Alcohol. 

(1) D =1;)-1-20. J.{ = \?l'7. C=O·OHI2;2·N. 

t e c e.o=~-·~ha.ng:---I ch:~-:--I·-··· T 
in x in t I 

------'---7----'7-----:-- --·-T----------
o 

30 

103 

101 

97'6 

94 

88 

77'0 

7:l'5 

65'2 

407'0 

33 

28'1 

2S'O 

74'9 

50 

95 

155 

285 

860 

575 

1260 

2640 

(2) 

0 

55 

130 

255 

515 

1170 

1500 

2730 \ 

27'5 

27'5 

26'5 

25'0 

26'0 

30'3 

32'S 

30'7 

70'1 

61'S 

52'0 

46'S 

34'9 

14'5 

11'5 

95 

125 

190 

205 

215 

690 

2'3 

14'5 

15'0 

11'6 

20'4 

12"2 1380 

-6 
Const.=672 x 10 

D=26-3-20, 

97'4 4'1 

93'2 40'S 

86'S 4'8 

79'S 5'0 

69'4 5'6 

57'S 7'7 

53'1 6'6 

49'S 7'3 

93'S .. ' 
88'4 .. ' 
S1'7 11'6 

74'8 13'6 

63'8 11'0 

49'6 14'2 

46'S 3'1 

42'S 4'0 

-6 
Const,=676xl0 

... 

... 
130 

200 

260 

655 

330 

1230 

-6 
k~ 1560 X 10 

47 

92 

190 

257 

467 

920 

1950 

... 

... 
65 

155 

385 

840 

1330 

2110 

I 

!i'882 

Ti'SS5 

!i'732 

Ti'47 

3'945 

ij'95 

ii '832 

2'625 

2'335 

3'973 

3'512 
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Reaction VIII. Ethyl einnamate + Methyl Alcohol. 
(1) D=16-~-20. R=20. C=O·U265·N. 

t 

I 
o 

0 82'2 S'4 

21. 74'1 6'4 

48 EWI 0'7 

72 

I 
53'6 6'0 

93 43'S 3'S 

144 3,t'6 S'7 

108 30'2 9'7 

192 20'S 10'S 

216 22'7 0'9 

260 19'6 12'S 

S12 10'5 15'4 

3GO 16'4 17'9 

(2) D=19-5-20. 
---,~.-.-... 

40'S 

28 

49 

78'S 

101 

125 

140 

189 

214 

237 

262 

285 

311 

337 

365 

105 

4.17 

485 

5409 

103'0 0'1 

93'0 0'0 

83'1 7'2 

78'4 11'6 

6S'S 11'S 

6'7'2 IS'S 

r/J'() 12'0 

54'1 14'5 

50'6 14'4 

49'4 15'8 

48'0 17'0 

'-"'5 16'7 

42'6 17'3 

44'3 20'9 

11'7 19'0 

10'4 21'S 

38'7 21'S 

43 21'0 

440'4 2S'S 

-6 
Const,,,,aa'2 dO 

78'8 

67'7 

57'4 

47'6 

S9'7 

2&'9 

20'S 

10'2 

12'S 

O'S 

1'1 

-1'1 

97'5 

81J"'1 

75'9 

6S'S 

57'2 

51'4 

46'4 

80'6 

80'2 

33'0 

80'4 

27'S 

25'S 

28'4 

21'S 

10'1 

17'4 

21'1 

19'1 

'" ." 

11'1 24 

IO'S 24 

9'S 24 

7'9 21 

IS'S 51 

.. , 
'" 

0'7 40S 

7'7 4S 

9'4 68 

11'7 96 

8'8 100 

-6 
Oonat,=34'5x :0 

T 

.. , ... 
12 1'665 

S6 I'6S2 

60 1'611 

82'S 1'575 

lIS'S 1'432 

.. , , .. 
168 1'305 

192 1'205 

ti6 "i'14 

264 l'OS5 

810 2'92 

C = O'02509'N, 

, .. 
10'8 

10'S 

12'1 

0'6 

S'S 

5'0 

6'S 

S'4 

.. ' 
5'S 

S'S 

5'1 

4'40 

S'S 

4 .. 3 

4.-' 
.. , 

I 2'0 

.. ' .. , 
23'S 16'2 

21 3S'5 

20'S 6S'7 

22'S S9'7 

240 lis 
24'0 137 

40 169 

25 20l'S 

.. , .. , 
48 2SS 

~ ,. 261 

'9 2117 

62 Sl1 

5'4 838 

68 371 

72 401 

, .. .. ' 
&J, 517 

-6 
k=7S'O x 10 

, .. 
1'662 

1'710 

l'6IS 

1'467 

1'383 

I'S18 

1'28 

'i'135 

.. ' 
1'082 

1'082 

1'020 

~'9S 

2'S12 

i'SO 

2'785 

... 
9'495 



Mixture. 

I. Methyl Butyrate + Ethyl Alcohol 

n. Methyl Crotonate + Ethyl Alcohol 

III. Methyl Hydrocinnamate + Etllyl Alcohol 

IV. Methyl Cinnama.te + EthylAlcohol 

V. Ethyl Butyrate + Methyl Alcohol 

VI. lDthyl Crotonate + Methyl Alcohol 

VII.; Ethyl Hydrocinu!lmate + Methyl Alcohol 

VIII. Ethyl Cinnama.te + Methyl Alcohol ... 

TABLE II. 

K X 106 a.t 30°0 
for 0'02 N HOI. 
for alcoholysis. 

396 

29 

382 

21'5 

1805 

125 

1560 

78'0 

K for Hydrolysis 
for N' HOI at 200 t 

0'0657 

0'00225 

O'O:Wl 

0'000672 

K for Esterification 
for N H01. 

500" 

---------------------- -- --- ------- ------------~--------- ---------- ----------- ----
N. B,-The unit of time in alcoholysis coostant is the minute, while in esterification and hydrolysis it is the ho1ll'. Kailan'a values were 

obtained at 25'C while those of Sndborough and Roberts at 15°0. Again Kailan's values for esterification here given viz, 
15'4 and 0'43 were obtained by multiplying the values given by him, by 2'3016, in order to COli vert K Kiven by him from cal· 
oulations blUled on ordinary logarithms, to the Naperian logarithms . 

• Sndborough and R<>berts, J. C. S. 1909, 95, 315. 
tSudborongh and WilIia.ms, J. C. S. 1912, 101, 412. 

tAnton Kailan, Monatsh., 1907, 28, 1143, llSa. 

I,,:) 

o 
o 
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DISCUSSION OF H.ESUL1'S. 

]'!W vahwH of k for the reactions:-

(1) Mdhyl hntYl'a.tc+ethyl alcohol ~Ethyl hutyrate 
+ mnthyl alcohol 

ana (2) "Ethyl hutyl'ato +mothyl ft,1coho1 ~Methyl hutyrate 
+ (·Lhy] aleohol 

do not tlg'l'ee with t.hOH() oht!tined hy Ko1hatlml' (loo. cit. p. 125). 
rrlw Va,!tH'H 1'61' t.ho d(mHitieR of the alo:)hols used (p. 183) coml'ared 
wit h the vahws for the absolute alcohols indicate the presence of 
Hmal1 amounts of wl\,tel', I>l'l1Ctically 0'1 per cont. 

/\<:(!ol'(ling to Anton Kailan (Monatsh., 1907, 28, 1l37) 
the <tllnntitativc I'dlttionAhips between 1iho percentage diminution 
of tlw rates {If flsim'ificat,ion an<1 tho amount of water present 
(whem tlw amoUJth; arc HmlLll) arc Imtctically inrlcpendent of tho 
aci<l and aleohol employed. If' the Harne goneralisation holds 
g'O()([ for aleoholYRif.l, then, tnking Kohlhatkar's values (lac. oit. 
p. 12R) for tho olfe(:t 01' wator on tho a.leolJolysis of ethyl acetate 
with ll1(·thyllllf'ohol awl nf.i~mming that om low vn,]nc for the' 
alcoholyi-;iR of ethyl lmtyl'nto with ID('thyl alcohol is due to the 
iIlflw:nN~ of wail'r, them tho pl'CHPnC(! of 0'05 por emIt of water in 
Ow methyl aleohol iI-! inc1itmto(1. In tho elLHO of methyl butyrate 
and ethyl alcohol, tIl(! prmwnce of 0'16 p('l' cent of water is indi
cated. 

II. A glance at. the valueR given in t.ahle II shows that the 
csterR ('ouf!'l.ining nn a{:J- olefinic linking in the acyl group under
go nlcoholyRis fill' lOSH readily tluln the esters of the corresponding 
HatUl'it teil acidFl. nUla 

Alcohol Estcrifi('n.tioTI. HydrolYRifi. 

K methyl hutyrate = 13'0 39'0 
K-m(:t.hyl erof()n~ltn 

K Hll'thyl hyclroeinnamnto = 17'8 50'5 
K l:ll'Ihyl ('illnamnt(~ 

Kilt h,d hlltyJ'l\t(~ . = 1,:k5 29 
K f't.llyl ('l'otnnatc' 

K (~t hyl hydl'(winnarnllte = 20'0 30'0 30 
I( "pt h~\:I; ·in n<t1111tle 

" 
TIII~ 1'1'!mll!; indicmtc thnt t.ho ratio IH of the Rame order 

of' mngllituie in t.he four ca.!Ws an(1 that tho mean yalue is 10'5. 
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Although the a {3- linking has a, mad~cd retarding effect upon 
alcohoiysis, this effect is not so great as in esterification, where 
the mea.n value for 3 pairs of acids is 42, as compared with a 
value 29'5 for hydrolysis of the esters lVith dilute hydrochloric 
acid. 

III. A further comparison of the alcoholysis constants 
given in table II shows that the rate is decreased by replacing 
a ,a-methyl group by phenyl. 

The actual values are;-

.AlcoholYHis. Estcl'ifi'latioTl. Hydl'olysis 

K methyl butyrate 
K methy 1 hit"!-lr-oc-='i-n-am-. -at-:-e 

K methyl crotonate 
K methyl cinnamate 
K ethyl butyrate 
K ethyl hydroeinnamate 
K ethyl crotonate 
K ethyl cinnamate 

326 
382 
29 

21-5 

_1800 
-1560 
_ 125 
- 78'0 

I-I t 

1'4 t 

3'35* 

. IV. The results also confirm Kolhatkar's generalis;ation that 
In the case of alcoholysis, the ratio of tho constants for the direct 
and the reverse reactions is roughly independent of the nature of 
the acyl group. . 

The aetnal values are :-

Ratio of the constants of alcoholysis for methyl to ethyl 
and ethyl to methyl. 

K ethyl ester. 
K-"meUiyl ester. 

Butyrates 4'6 
Crotonates 4'4 

Hydrocinamates 4-1 
Cinnamates ... 3'6 

Mean 4'2 

as compared with Kolhatkar's value (loo. oit. p. 130) of 3'7 
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In conclusion wc have: to thank Dr. H. Eo 'Watson for 
8ev(~ml valuahle suggest.ionH in connection with the work. 
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