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o The Vethyletion of sthyl «F - dimethyl - glutaconabe.

PUYSICAL Le
SCIENCEY.

;;i‘,‘;g?s’f‘ PHEORLSPICAL S BCTIO0H

Vapious methods for the synthesis of XBY¥ ~telalkyl =
glutagonic scide (1) have been irled in the peab, bub none of

these elither glives satisfactory ylelde, or is such as to esbtabli

@

H

posibively the consititublon of the produck.
R RY' R"
i i
COgH = 0l = C = 0 = (00U {1)
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These mothods ave dlzcussed belove.

Thorpe snd “ood (J.C0.8. 1913, 103, 1759) webhylated the so-

ealled "lebile" ethyl X3 - dimethyl-gluteaconate (3), prepered by

the setion of aleoholic modium ethoxide and methyl iodide on ethyl

: B .

isodehydracetate (8), by treating it wi

)

th elecholic sodlum ethoxide

o

and excess wmethyl lodide, mebhylation belng complebe at the end of

three hours at room bemparabure.
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The trimethyl ester (4) on hydrolysls gave an acld, mepe
lEWﬁ which was considered by the authors to beopy - btrimethyl-
glubaeonic acid. On the other hand, Pelst snd Bever (innalen

. . , o Boe . , .
19068, 345, 117) were unable to mebthylate ethyld Fdimethyl-glutaconate.



Ze
Packer and Sergent (J.0.5., 1933, 136, B5¢) were aleo
unable o methylate "lablle” ethyl oo B ~dimethvi-glubaconste (3)
to any exbent using wethyl or ethylesleohiie sodlum mebthoxlide op
gthozide under a verieby of condibions. By using dispersed sodium
in ether snd lsolating the sodlo derivative of the %ﬁ@glfxﬁ9wdi@@%ﬁglw
glutseonate, methyletlon was readily effeeted by methyl iodide, bub

the resuliant esber vwar

mainly @%%y&qu%wﬁ?iﬁ%@hﬁl@%%@%&%ﬁﬁﬁt@ {8).
Ae no ethyl pyruvabte could be debeected amongst the produsts of
oxidation wibth neubrel Kﬁmé%@ i% i%‘lik%ly that no appreciable
guantity of ethylaR ¥ =tpimethyl=glntaconate was fopmed.

ot glyoxalic esbar.
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J0nEG pyruviec ester

Allkeline Hydrolysis of Lhe ethyles@=trimethyl-glutaconate
gave 2 prodtuch whish wes ldentlesl with trans w3 =telmethyl-gluteconic

) ?

aeid prepered by a mebhod that left no doubt as %o its constliiution.
This method, due %o Perkin and Thorpe (J.0.8. 1897, ¥, 117e), is

doeseribed later (pe B s
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The "labile® R @ ~ester of Thorpe has been shown by Kon
and Yatson {;fgfgé*f%e 1832, 135, ;;}{}:;y osonolysis of ethyl o3 «dimethyle
SR NE: ,i%@ﬂ&% ‘to be a wmixbure of the taubomerides (6) and (7).

" i

{ 1 ,
COptt %fi‘ - i’\? = 0= COpi% GO - *;,? = Qﬁ% = CHy =COshd
Ha

o

GHy CH CHy O
T 5 : Hy ’
(6] (7}

They ealled {(8) a%ﬁgi;’{ﬁ& =dimethyl=gzlutaconates, and {"’?’)
et %Q;?lf""o({j =Aimethyl=glubaconate.  The ester prepared by the

methylation of Iscdehydrscebic ember was shown to De mainly the

B8 leoweride (€) vhieh on mebhylation gives vise to the ethyl

Aol B ~prinethyl-glutagonate ag shown by Packer snd Sargent. e
sntver obisined {rom R -dimethyl-glutaconic aeld by enberification

through the silver salt was shown to be prastically puve sbhyl
(3 =itire thyl glubsconabe (7) and mebhylabtion of this should bhers-
fore give rise bo sbthyldpy-trinsbhyl-glutaconate.

Hibehinson {ga?r& tniversl ty Thesis 1935. Uapublished)
prepared ethyl o3 -dimethyl-glotaconate (7) by the wethod of Kon
and Yabson, imag by esterficantion of the I\ NG Form of o @ =dimethy L=
glutaconie szmi.i% bheough the sllver salt, and methylabed 1% by

treatment with disversed oobasalasm in ether followed by =eothyl lodide.

On hydrolyais he obbsined s mixture of selds Trow which small
guantities of two pure acids were isocisbed by {raetional erystall-
isation From watere. The first to separabte {(mep. 118%) he sssumed
o %@ the AR Y -trinsthyl gluteeonle aeld ne i%s meliing polnt
wHan f%@ig}zu:%; 268 by both Lrans ‘@@‘«gg trimethyvi-glutaconis 5%35 ois.
LB gimathyl-piubaconie acid.  The trans o« @ -acid was prepared
by Parkin and Thoevpets wethod {loce. ¢lt.) and the cls~ KB =acid by

aslid hydrolyeis of the "lablle" o (3 esiter.
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The second seld obtained (mep. 143° - 147°C.) was identicnl
with btrans oo g =Seinethyl-glaotaconic aeld.

' Apparently therefore, a%é&g the sonditions of methylablon
el of the et ??$€&ﬁ§”ﬁimﬁﬁﬁ*i“gﬁkﬁﬁﬁﬁﬁﬁﬁﬁ {7) had undevgons
sonversion to ethyl (2 y~dimethyle-g iu,gﬂ@ﬁ%ﬁ@ {(6). 1%t sooms
improbable then Lthai this mebthod san be ﬁp@ii@i Lo the prepapation
ﬁfcﬁﬁ%{~trﬁﬁikglwgl§%%$ﬁﬁiﬁ aeide in quantiby, asnd in any case the

consbitution of Mutchinsonts aeid is still open bo question.

Pethylastion of eyane - dimebhyd = plubaconle enter.

Hogerson and Thoepe (J.0.8. 1808, 87, 1702} deseribed the
condensablon of othyl eyanoscebate and methyl sseboacetic-esiber
in the presence of sleoholie sodium ebthoxlde bo glve ethyl of =gvans -
RY¥ =dimgthel ginbesonate {8) ss ibe sodle derivstive.

CF OHs Oy ' GH CHs OF

t i \ Haont

GOoiiE = ¢ = H Om G = QOB ~—2(C0gBt = § - C ® 0 =~ COpBb
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This ester on breabment with methyl lodide was belleved

el
i
[~
&
s

te yield ethyl & ~oyano-oA B ~trinsthyl-glinbaconnte (9). Actually
boro produsts sre possible as ethyl o «eyane- Ry -dimsthyi-glotagonats
{8} i Pteubomeric.
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CHgQ on sodio-derivative \E?ﬁg% on sodio-
derivative
CH  CHy Cly GE  Ciz OHy
} § v 8
£ {}r@,u a - COphlh » 8 & 0 = 0 = Glalib.
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Hydeolysia of the ester they obbalned vielded what the
anthors soneidepred T0 be 3144 ayiﬂgﬁhyi = 2318 =idlhydroxy pyridine

{(27) %ﬁﬁa%fgﬁwuriM?%%v; glutaconle acid.

i {27}

The structure of the pyridine derivative would Tix the s @?Q@@&?@

of the esbter snd henve sleo the seld, but no conclusive @?iﬁgm e

an Lo ite conztibublion vas advanced, ite ldentlification as a
ppinethyl-dihvdpoxy-pyridine depending enslrely on gosbustlon

spalyals of the compound.
The seld obialned fron the mother liguors sfter separation
of atl t@@ ;&?iﬁin@ %@?i?@ bive melbed at 18790, and readily gave

an snhydeide (11} hy boiling w%?§ neetic anhydride.

Gz CHy O
{ y {
SO = GO0 Aeyo L6 =0
Gy = C ( B i?ﬁ;ﬂ OH, = Jr
®E o~ 0o0H Q ®e g
| {
i i

(i1} {12)
This annydride {11} has o moblle hydrogen abtom and should

give rlae to the hvdrozy snbyvdelde {(12), like other seids of the

glutaconic series having a moblle hydrogen sbill oresent. In

the daseripbion of the enhydrids Hogerson and Thorpe makes no menblon

ol proportles charasteriztle of {(0H) group.
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fappent {(H.%. Univerelty Thesis 1931, Unpublished)

attempied to prepars AR ¥ ~brimethyl-gluteconic aslid by bhe
method of Rogerson and Thorpe (l@@s site )} bub was unable to effect
methylation, and hydrolysis of the vesultant ester yelilded only
AL=dimsthyl-glubsconiec rgld, and the sorpesponding pyridine
devivetive.

The Condensation of lelounle ester with s substituted Chloroform

and subsequent lethylntlon.

By mebhylation of the sodio derivetive of ®¥~dicarbethoxy
glateconic ester (13) prepsred by mebhod of Conrad and Gubzelt
{(finne 222, 258, 1883) from chloroform snd mﬁiﬁﬁiﬁ ester in the
presence of sodlun ethoxide, Thols and ’&ﬁ??é (J.Cofte 1911, 98,

2191) obbained ethyl A ¥ =dimethyl-glutuconate {14},

Copit Ma Gl rgv\; COLEb
o il
CogEt 7 Ha 0l el me” NCogEG
H° Ha
COpht i b Cognt
BNe 2 0 - o7 (15)
Cogit 7~ COpNtL
i{ﬁ%@.@
; H o ClHg
CogE, LV 00y %
COgRL 7 ’\mgzt
NaOut
CH.
0y H U O
COgRE | ! |
C = G = C = COplit
Coght
&?zg(ﬁ
CH, B  CH,
N S R :
COBE = & = © = © = (0%
2 i =
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By using a subsblbubed chlorofopm 1t should be possiblie

to prepars %ﬂCxﬁEW@?&*%lﬁ?lﬁﬁl@%&@ﬁﬂiﬁ asbar by careying

£ Hs

&

C@iﬁﬁ\;fgﬁ ﬂi\%,ﬁ Ha ,ﬁﬁgﬁﬁ ﬁeg%§\ } §éfﬁﬁggﬁ
g v/@\ /ﬁ\ > P ﬁ‘\ )

ﬁ%@ﬁ@ Wa 0L 01 Ha ﬁﬁgg‘ G@g&k Clg e

put the same sevies of pesctlons as above.
Th@mgﬁm@ {#i.%. Universlty Thesis, l@%ﬁgyﬁngmhlishﬁéﬁ
abtempbed to condenge phenyl-chloroform with malonie sster

in ths pregense of sodium ethoxlide.

Coght, He Ci_ ,Ph ey 0058
o & ¥

o kB Y s ) ¢ 5

$§§ﬁ&fﬂ fin i o e 4 .\Qigﬂﬁ

Pl
COuEh 8
ﬁg ““ﬁ o

$ (15}
o e A
WA {:}2«3 'é:;

Bs

but obbained none of the expected godush, ﬁ?w@%@ﬁgiw‘ﬁéfwﬁimar%%t&@

oxy-glnbaconie ester. {(18)

Adems {R.7%. Unlversity Thesls 1836, Unpublished)
condenged methyl shloralopm with malonle ester and sodium
ebhoxide but hydrelysizs of the product yvielded only molonle
agld derived from unghangefl molonle ester. Had he obtained
B ~msthyl- &KY~dicarbethory-glubaconabe (16} further wethylation
by Thole snd Therpe’ts method would hﬁ?@V?i%l@ﬁﬁ<ﬂf3§*%?im@t%§lﬂ

glubaconnbe (17).
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De Other possible methods of synthesise

A new line of attameking the problem is suggested by
Perkin and Thorpe's {J.C.0., 1897, 71, 1178) prepapration of
ethyl [2 ~hydroxy ot @ =trimethyl-glutarate {18) by two
different Heformatsky synthesis, and the subsequent dehydatlion

and hydrolysis btocoi

brimethyl=glutaconie acid (19).
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branolsobubyric agehoficetle dlwmethyl acetozetie broncisebie
eatare &8 Lo sBEar. eBEETe

oH
CH, !
Ne -0 - omy (1)
CHs 7| b b
TE0p0 CHy  COtb

GHe H,
o o oF
! }
{jégﬁ - & = 0 = CH = 0,0 {19}
§
i

This work suggesbe a method of synbhesising B -wethyl

A ¥ ~dialkyl-glutaconie %é%a (280}, nauwely by condensing an X -bromwoeste

and o moneelkyl asobosacebic ester by the Neformataly method.

o

i CH. ]
| " | S
COglt = O =~ Br 4+ Hg 4+ 0 = © = O - COHE

oA «hypeoutecater monealiyl asebosceblie enster.

G @2?3‘1‘; o

H T i
} i [
GOpiit = CH = & = § = (086

hydrolyais
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) R i t o ,
GOpH = CH = © = ¢ = CopH {(20)

Vepatone (H.Z.Unlversity ?ﬁm@iﬁ; 194G, Tmpublisbed) in
srider Lo best the wmebhod, ﬁa@ﬁi%§<@a% a @gﬁ%ﬁ@%ig using bromacetic
ezher and aceboacetle ssbter In the presence of magnesium.

| CHag

COglit =~ CHg=Br + ¥g + 0 = ¢ = CHy = COpib

H
i
v G {}2'{2% - {;EEQ e {E; hesl {jf‘{g i i:? 62;% { 33» j

GO =« CHg =~ € = OH - COgH (22)

s obtained only a very poop yleld of the hydroxy-enber
{21) bubt by its debydration and the hydrolysia of the glubtsconle
seber #o obbtalned he lselated & smell quanbtliity of f =methyl-

gilntaconie adld (82).

may be Gue to the faek Bhat seetoscetiec emtey and 1ts monoalkyl
derivatives possess a moblle hydrogen atom, and hence give vise

bo en egullibrlasn mizxbure of ketonle and enolie formws. The
ovgano-meballic compound derived from the o -bromoester wmay
possibly reagt preferventislly with the smelidic enolic forwm, reszult-
ing in its own desbructlon as wgl&yag in the removal of the

abonin fovs.

= CH = 00gKk -+ ¥gBp CHg = (Opit
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COgEt = OHz = COulL
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Wapstons suggesbed a method of overcoming this diffieculty
by using sn alkyi=-acyl-malonic esbor ipsbtead of scetoacetic ester.
he 4% has no wmoblle hydrogen, the @@ggiﬁiliﬁy of the enelic form
reaabing is @%@@ﬁﬂé@é« 4 second advanbage is %h&ﬁ(ﬁh@ substituent
peoun éﬁ the B -earbon abom wmay be varied. The steps of the
proposed synthesls é%ﬁ be reprsssnted as Tfollowing, and the
simplest example ls the synthesls of Apy-brimethyl-glutacenie

neld where R = RY = R = (Hge
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Fresent Investigabion.
The present investigntion was csrried oubt bo test

Hapatone's proposed msthode However, no attempt was made to
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prepars AR Y -trimethyl-glutaconic acid, as an authentle
sample of «(p-dimethyl=-glubsconic scld £$rgp&y%ﬁ by the methylatien
and hydeolyeis of lsodehydraogetiec ester) was avallable lu the
leboratory, for purpozes of couparison. Alse no A -bromo-propionie
exber was avallable and the vields by ﬁ?ﬁiﬁ&?? mathods of pre-
paration from the avellable mabeprials are kuown bo be poor.

Tao mebthods ave avellable for the preparvation of acetyl-
methyl-malonie esber (83).
(1}

EO0gHb Haght, COyit)
s

cH, THL9
sogue /2 8 C0Optt

o - ﬁ{:} = .
Cogut ” ®

]

(23)
By wmethylating mealenle esbter with sodiunm ethoxide and
| mothyl lodide and peebylating the methyl-manlonle ester with
sodium disperssed in ether and acetyl chloride.

{i1) o i

%af}

CHz = GO = CHp=COgit = GO - CH = GOght

Tk

NaORt Em@ COgEL

. 7

..
O

T :
COpE (23)

w G0 = 0 =~ 00,5

By methylating aceborscetie ester with sodium ethoxlde
and methyl lodide and trembing the mebthyl-sceboncetic ester
with sodium ethoxlde and shlovolormic eater.

fig the firet method is simpley and has been described
in the litersbure, 1% was used., The ontline of the whole

propossd synthesis ls as followas:-
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P

iy O,
tcogrb 4”1
Lo s‘;* - UHy = COupub {24)

Cly  CHg
% oy o ?

LG = G o= Ol = 0Ol (285}
COxEL

|
celd j@, He oot
\ \ CH = C015% (2o aof o
COglit = § = C = 2 )+ cotomt)y
g;‘
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Phe pvemoval of a carbethoxy group from ethyl ol earbethoxy -
ot 3 dimethy l~glubaconabe (BB} by the aseblon of eold sodlum ebhoxlde
iz besed upon the chseyvation by Thole and Thorps (J.C.5. 1611, 98,
2151} that sowmpounds of the type of the cevbsthozy gluteconie
esbers, where the wobile hydrogen abom has bsen replaced by an
allkyl growp, tend to rsplase & carbethoxy group by hydrogen in the
presente of.cold sediun ethoxide, and zo sequlre taulonmeric
mobility. The sarbethoxy group reacts Yo foprwm othyl serboneis
and the sodlo derivative of glubssonie ester, whish possesses a
shopacteriatic vollow colour. This reschtion has been very
sussessfally veed %? Thole and Thorpe {log.cli.) in the prepavabtieon
of b Y =dimethyl-glutusenic nelds (ses p. & o

I outlineg the prosedure sdopbed was ss Toellops:- Halonie
ssber wam mothylated by the aetlon of sodlum ethezide snd methyl
iodide and the product fvactlonelly distilled, The methyl-
malonle-ester so cbbained was trested with dispersed sodium in
sther, and after ths sodiom had reacted, with acebyl chloride,
following the method used by Micheel {(ame Chome Jo 1882 Vol. 14
Hoe T¢ Pa 481)s 4 considerable amcunt of the sodie derivabive
was precipated and the solution sequired s plnk tinge. Resction
with acebyl chloride tended to become vigorous, so the [lask vweas
sooled in lce webters The ssbter obbained was [ractionally
Adlstillied bwlce.

Promacatic esber, %ﬁ@pﬁ?@ﬁ by the action of slechol on
heomeacetyl bromide formed from sceble asld, red phosphorus snd
bronine, wes condensed with the seelyl-methyl-malonle estver ln
the pressnce of dry magueslum using benzens es a solvent. The

reaation commenced after waprming on the sbeum babh for & quarker
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of an hour and contlinued so viporously that the flesk hed to
ke sooled under runnlye weber Lo keep the poactlon under conbrol.

Af%er wapalng on the stean bath for bwenby minubes, resctien

2

wne gomplebte and the produst wes decompowed with dilube sulphuric
seid, sepaveted, washed, drlsd and distilled. 'Two o thres dvops
of the osber weres dlsacived in a fevw drops of sodliunm deled §$§§£

and & smell pellet of szedium added. A stendy sbresnm of hydregen

bubbhlee escaping oo the surfese of the sodiunm indicated the

presense of the (B} gre

”g‘%ﬂa-

ien enalyels govei~ ¢ s BbB=43% H & T894

Combus®

=
5
&
&
&
£3
e
o]
o
%
£
e

Hydrony ester (24) reg = 7°686p

Lxporluents on the dehwdarablon of the hydroxy esters The nest

stege in the process — dahydepation of the ebhyl ot-sarbothory
o B -dimebhyl @ ~hydreuy glutsrate gpresenbted unszpected difflicultlies.

%

in 2 swall seale praliminery eaxporis

ant the dehydration spysared

[ 4

o proseed zatlisloctorily by refluxing with phosphorus oxyohloride
in benzene €@§ ﬁ%§§ en houy on bthe bolllioz waber bathe The
belling polnt of the resulient esbter was 10 - 209 Lelow that of
the hydroxy-epter elbthough with the smeil quantliy avellsble,
an seourabe velue of the bepe was Siffleultd to obhbain The sdditien
of sodium ethoxide produced a yellow colourntien with the dehydrated
gaber due Lo the feorunblon of & yellow sedle derivablve end the
oiour of ethyl esrbonste was detesbablss This indlceated that
dehydeation hed cucirred sw eXpected.

Avtempbed dehydwation, under the same condlilions, of the
gotal vield of hydpoxy csbey (28 g=.) was cererled oub, bub on

distilistion the resulbant sster was Lound o have the sasa
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peiling point (140 - 141%/13 m.m.) as befors treatment.

Combuptlon shalyels gaves C = BE*R2 % H = 9755
Hydroxy esster {(84) requives: ¢ = bBB*22% H = We9By

ol
pats

Dehydented ester (B8] requives: U = BBT3E

The yi@iﬁ of %ﬁ%éﬁ {16 pme) indiested that s conslidepabls
lome of meterdial was entallied by this treatment.

Am dehydeation hed nob oceurred 1t was ﬁh@égh% that phosphopus
exyehloride wight have acted ae o ehlorinating agent and replsced
the {0} groupe. # L&%g&i&ﬁ% test gave Indleation of somne
halegen ao o quanblietive estlmation wes @&r?igé out by Hobertaon's
mothod {J.0.8. 1946, 107, 902) bub the amound of halogen was
below 03%, Afm treatumend with pheoaphorus oxyehloride in  benszsne
hag proved lnelffective, phosphorus oxychlopide in the higher bolling
toluene was briede Soeopdingly the ester was pofluxed with
phosphorus oxychloride in btoluene for bthree quarters of an houre
The resulbing ester distilled over at 143 - 1469717 wame Yield

Coe 8 grae

Combustion analysis geve: C = 585°699 H = 7985
Bydproxy eater (24) reqguives: G = B&b-284 H = 97°95%
Tehydrated ester (25) veguives: G = bBBYY3E% H = Febgu

A there eppeared Lo he some dehydrated ester { sL=garbethoxy-
L g=dimethyl=gintaconie ester) present, all the ester obtained above
(7% pwm. ) was tresbted with the reguired quantlity of esold sodium
sthoxide and azllowed Lo stend for 1 hour. A light yellow colour
Formed indicating the presence ol some unasturated esber. The
aolio derivetive was decomposed with water and the %§%®$ sepaprated

in the usual way. on distillation from » small Claisen flask a
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smmll portion come over bebtween 60° - 120%/ 760 m.me, conslsbing
uainly of othyl ecarbonabe, Lollowed by & {raction at 1200 - 122" /

another ot 141° ~ 145%/ 14 mem.  The lower boiling

14 @aﬁ¢y and
fﬁ%@%i&ﬁ {2 pwme) wnas %?umgé Lo be @%%gluffswﬁim%ghv gga@@@aﬁgéa
{4} (ses éa 1% ) and the higher bolling fpaction {38 gm. ) unchanged
ethyl o\ =garbsthoxy an?«éim&%&ylm€3hyﬁ%ﬁxngiaﬁarate¢:; Further
abienpts at %hﬁ’ﬁﬁﬁgﬁfﬂtiﬁﬂ of this hydroxy esber Iraction were

meds s follows:i-

{a) Distillation from aphydeous zine chloride. Tolialle of the

hydpoxyesaber recovered in the previocus @ﬁ@%fim@ﬁt wan Glstilled
from & swall Claisen flask From half its welght of anhydrous zine
ehlovide. Only soms of the ester dlstllled leaving a brown
resldue in the flank. Probably the zine ehlopide aschbed as & cone
densing agent st %h@ tamperature of the path {160°C. J The sabep

(B) (sse pe V] ) bolled a2t 1349 - 136°%/ 14 mam.

{(r) Refluxing with phosphorus penboxide in teoluene. in 8 paper

on the dehydpation of B ~hyidroxy esters, XKoo and Hergund {J.C.8,
1952, 135, 2461) found that ?ﬁﬁ@@&@?ﬁgtp@ﬂtﬁziﬁﬁ refluxed fop
%%r@@ hours with the esher dissclvad in %n?&% timen its volume of
b@%zéagg was an @ﬁf@@%&%@ dehyderating agend g‘aﬁé siante bhat 1t w

a better dehydeating sgent for thely esbters {(embers of ¢ -hydrexy
monobasic aclids) then phosphorus exychlorlde. However, refinxing
the easter {3 gme.) foz ¢ thrse que serteys of 2n hour with the theoreticnl
guantity of phospheorus pentoxide in dry toluene vielded the eater

anchanged as shosn by analysis.

Found: G = 5Be3 4% H = T-7i%

Fydrexy enter (24) regulves: 0 = 55227 H e %°95%



18.

This result does not ggree with the experience of Kon and Navgund.

{e) Dreatment with potassium bisulphate.  The ester (18 gm.)

was heated wlth double 1lts welight of potassium biﬁ&l@h&%&~f0@
three hours at 170° - 180° bub no appreciable change in the boiling
point of the ester cceurred. Hon and Wargund, using halfl the
guantlty of this reagent under bthe same conditions obtained GO - 70%

yvieclds of dehydrated ester.

{d} Refluxing with considerable excess of Phosphorus oxvchloride.

Finally, as all the usual methods of dehydration had been tried
and found ineffective, and as trveabtment with phosphorus oxychloride
produced partial converslon of hydroxy ester {24) to vnsebturated
gatop {25) it was deeclded Lo uvae thls veagent under severer conditions.
The esber (1°9 gr.) was refluxed with five times ite volume of
phosphorug oxyehloride in tolnene for two and & half hours. This
tyeatment was Loo severe and distillation yellded no product
corresponding to ol ~garvbethoxy A(3-dlmethyl-glutsconliec ester or

X ~carbebhoxy «(B=dimethyl~3 -»hydx*@xnglutaris es tsx*. i‘?‘hus no

hydroxy eater pemeined for furbther sXperlmentis.

Hydrolyeis of Eabter (A).

The low boiling fraetion (1209 - 122°/14 me.m.) emster (A),
thought to be ethyl o @B -dimsethyl-glutaconate was hydrolyeed by
boiling with BN« HOL, and afber concenbration of the resuliant
solublon erystals separated oulb. They were recvystallised twice
from ebher pebrol-ether mixture and drled on a porous plate. They
melted at 109°C. The btobal quantisy of aeid {C) so obbtained was
little more than -1 gm. Por purposes of comparison, and because

the els and trans forms of gluteconle aelds with a mobile hydrogen
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are inberconvertlible in bolling HCL solutions, sn anthentle sample

of \B=dimethyl glutaconle seld was vefluxed for three hours with
BWe HC1 and recrysiallised under the same conditions. The result~
ant cpystals melbed at 118°% = 119%, A mixbure of the two aeclds
melted at 89 - 91%C. proving that bthey were not Ldentical.
Cowbustion analysiz of aeid (U) {(whole of sbove guanbity used)

gaves ' | C = 450087 H = €122 (0 = 48°82%)
A B ~dimetlyleglutaconic

seld requires: 0 = 53167 H
tecovboryl —ot@-dimelhyl~

A =hydpoxy-glutaric acid / ‘ - ) 7
requires: ¢ = 43°64y H = 50467 {0 = B5O*91%)

6335 (0 = 40°51%)

]

A mizbure of «pR=dlmebhyl~glubaconie acid {three parbs)
and ol-garboxyl (3 -dAlmethyl B3~ hydvoxy-glubarie aeld (17 pavris)
reguiress G = 45067 H = 5605 (0 = 49°33)

e

Oydralysis of sster (1) obtainod by distliling the hydroxy esber

b mine ehloviic.

Thiz ssbar

was hydrolysed with Bie HCL and the
aeld () formed srysballised oub on concenbrating bthe solution.
It was vecrystallissd from ethepepebrol-ether mixbturs and meliasd
gt 108+5Y = 109°C. Wibth & sample of acdd {(C) i% gave a aixed
Mo 108 - 108+5%, This establishes the idenbldy of the two
acids obtalned by hydrolyals of esbter (A) and cebter (Bl
Pihpation of seld (D) with alkall g@ﬁﬁ'am sgquivalent welizht of
F2*5, the wvalue for tribazie O ~carbogyle«B-dinethyl~- B - hydroxy
gilubarie aclid being 733, and that for the dibaslec XP-~dimethyl-
glutaconic aseld 790, This supports the conclusion deawn fpon
covbuation snalysis that the acld obtained consisted malnly

R=hydxoxy - qlulevie

of o =enrboxy= AP dinethyl=g= = aeid, but farther work

is required %o esbablish this beyond all doubtb.

4 satisfactory method fop bthe dehydrpatlon of the hydroxy=
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ester (24) was thepefore not discovered in the present investigation,

and until this is Tound the proposed method for the synthesis of

Hebpiallkyl-glutaconic acld ls not practicable.




1e & new propossd method for the preparation of

AR Y=tplalkyl-glutaconic selds has been investlosateds

Ze he method has been tested In an abtbempled synthesis

aff AR =dimethyl-gintaconic acid.

Se Yhe condensatlion bebweuen scetylemellhyl-malonle ssber
a2nd bromacetic esbsy by bthe Heloemabeky methods book ploce

with the formatlion of of =~esrbothoxy « «(p-dimethyl- @~hydroxy

giubarie esbter, bubt s satlslactory method for dehvdrating this

hydroxy ester was not found.
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Le PURIFICATION OF CHEMICATS,

Lloshole Haepubad "absolute” slechol wes rvefluzed over [resh

gquick-1ime {*4 ¥ gn. per llbre) for & hours end dlstilled thyoush
n lobg fractioncbting colwmn Lepe 7830 - 78379 . This webthod
{“elseberger and Proskauner. Organle Solvents) glves a produet

‘@f G997 purlby.

Gther, Two litreos of ether were sheken up with a solubtion

of ferrous sulphate {Jonss Agfty © gme, weber 110 C.0., Fefiy
60 gme ) to remove poroxides, washed with @iiﬁﬁ% alkall snd then
watare it wesn drled over salelum chlorvlde, distilled through s
long frectlonating colwwmn from csusble pobesh sticke and stoped
ina g%@k guphoaprd, A porblon of this sther was stood over

foiium wives

Hethyl lodide, THopkin and @mem'mmﬁzﬁww;ﬁwﬁﬁﬁmmﬁ

further suvrificatione

2&

Yolonle eabey, Heltels product gaveY by
; o 2@

gad Yalls {(J.C.P. 1831, 829} @GE 14145 ), It was therefore

124143 {compare Suythe

f«.,x

used without farbther purification.

cebyl Chloride. Hopkln snd willlams produst was redistilled

spd the frretion bepe 54 = 559 was taken as pure.

Avlents The xylene supplied was alightly discoloured, mo 1t was
padistilled and stored over sodlum wire. On atanding 1€ beouns
dilseslonred so war yelluxed fop twe hours over sodlum amalgam,

redistilled and kopb over sodluwm wirs.



1ia METHYLATION OF MALOWIC HRTER,

TL°8 gm. of freshly-eut sodium were dlssolved in 1000
Geme of sbuolube ethyl sleochel in & J-litve flask fitted with
& deubles surfacs condensers 800 gm. of malonle sster wore
slowly added with the ?@ﬁﬁﬁéﬁi&ﬁ aff & vellow %&3@&?&%@&%, but no
separation of sedio~depivative ocourred. B65 gm. of methyl
iﬁﬁiﬁé were slowly run into the flesk f@ém 8 ﬁy@ﬁ@ig@ funnel,
the @iﬁﬁk beinz constantly shaken. 1% was then heabed on a
%ﬁiiiﬁg %&%@r bath fer 20 houvs ili the liguid was neutvral to
litmas, during which bime separetion of sedium lodids took place -
As wueh sleohel zz posnsible wes ?éﬁ&?%ﬁ ander peduced pressure
and the liguid poured Into twice iba voluwme of wabler, apd extracied
three times wlith ether. “The brown colourantion due Lo the presence
r iodine was removed by shaking with sodium sulphlte aclubion;
the ether laver vas then washed btwilee with water avwl dpled over
night over &ﬁhﬁé?@&% aodium sulphate. Ethey was removed by
flatilletlon theough a long feactlonating o gélﬁmﬂ at ordinary pressure,
and the r%mgiﬁi@g liguid trensferved Lo s 1 litre Clsisen flask
with & fractionating eide avm (Kon flask) snd distillsd under

reducsd prepsure. The Tollowing frectlions were btalkeni=

899 = G107 18 mene unchenged malonic-esters
919 = 9L-8%/18 m.m. methyl-malonie ester.

gLeEQ ~ 930/18 meme. heavy frection.

A sesond bateh of the sewve guantlitles was worked up In

5.

W6 same wev. The following fractlons were talken:=

LE

QE?QQ #e File _unchanged malonic esters



910 = 91°6°%/19 w.m. mebhyl-malonic esber.
§18% = 939/19 m.m. heavy fraction.

The corresponding fracltlons of each babch were mixed and

rediatilled. Low bolling freaction yvieldsd the following fracbions:-

899 « 91°8%9/20 nmem. main fraction; mﬁiﬁly malonle ester.
9159 = 92°5°%/20mem. msthyl-malonic ester.
above  928°5%/20m.m. very little.

High bolling f%a@tiéﬁ on pedistilletion bolled mainly
above 9390./19 neme

Yield of methyl malonis ssbter ax. 1000 zm. of malonie
eater was 660 pme

The belling point of the main product determined under
atmospherls pressure (755 me.m.) was 200°C., comparsd with 1989C.

for pure malonie ester under the sams sonditions.
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I1Xe ACEYTLATEON OF HMETHYL-MALORIC ESTIR.

23 gme. of freshly-cut sodium were dlspersed under
boiling xmylene end the zmylene replaced, alter several weshings,
with 550 gme. of sodium-deled @%h@fu’ A double surface condenser
wag fitted te the 1B00 ce.cs Llask and 174 gme {1 mole) of methyl-
malonis ester slowly added. Rapld evolutloh of hydrogen oceurred
#ith the ﬁ%pﬁ?@%i@a of & white scdio-derivative. 4s the ester
was belng added the selution becams plnk, but when addition was
complete, 1t tupned yellew, The Tlask wae allowsed to =tend
at room tempsrabture for 3 hours belng repeatedly shaken. Kfbeyw
evolution of hydregen had entirsly cessed, the flask was cooled
in lee water asnd 78 gme. of padistilled scetyl chloride added wvery
slowiye. Vigorous veactien scecurred, and as the sodis-deplvative
dissppeared sodium chlorvide separated oubt. The fleslk was siood
in ice water for 14 houps, at the snd of which time 1% showed
an acld reactlon. 800 ce.te of wabter were added and theetheresnl
layer separabed end washed twiece with water, (alkali could nob
be used sz the acebyl derivative ls ?@%ﬁilﬁ decomposed even in
ethereal solution, by agusous alkall] éﬁﬁ drlied for a day over
anhydrous sodium sulphate.

mther was vewoved on the steam bath by dlstillation
thwpough s long ecolusn ot abmoapheric pressure, and the resldual
liguid transferred to o Clalssn flask and subjected to distilletion
under reduced pressure.

Yhe following fractlons were hakeni-

Up to 959C./12 mems  mainly methyl-malonic ester.

989 - 1209%./12 mems Hethyl malonic ester and some cetyl-

mathyl=-malonic estere.



Lo

wie

120% « 154%./12 mem. 52 gme meetylemethyl-malonic emter.

on vedistilliabtion of (B) & fraction bepe 93% - 959,718 meme

wer obtalned folliowed by & papld rise ln temperature to 118° and

anather fraction bepe 118° = 185%./12 meme = 18 gme 850

recovered were added Lo (3).
Redistillistion of (4] gave § guw. of a fractlion beps
1899 = 132°9C./12 wems This wes added o (3).

Tobal yielde= 95 gms iece 335 theoveticel.
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PHEPARATION OF DROMACIVIC TETER.

ot
Lo
&

90 gm, of ploeial acetic acid with 1l-7 gme of ved
shosphorus were placed inm a fwa@k fitbed with & condensor and
deopping funnel. Heastion was carried out in a fume cupboapd

# bromsceble esbter is & tearegas. A tube Prom the sondenser

m‘

was led into 8 flask contalning water so thet the end of the tube
was Jusdt above the surlace of the water. 150 gme of broumine were
added slowly from the bap~-funnel, the lask beling sgitated and
gooled in e siyeawm of waber. It was then warmed on & wabter bath
8% 609 « §5%. while a further 855 gme of bromine weore added.
then al 1 thes bromine was added the flaslk wes hested on n bolling
waber bath till no wore hydrogen bromide wes evolved.  After
gooling in lee water, 10D gme. of aleohol were added in zwall
poptions with constant atlirelng. 18 gn, of gai@hﬁr@@ acld ware
then ad and the fiask heated on a2 bolling water bath for 2
hours. A% the epnd of this time the flesk wes sgain coocled, and
the resction produst poured inko eold nater, The olly laver was
nepurated, washed three times with waber, dried over anhydrous
eplefun ehlorids, and dlstilled. The Tyaction bolling at 1879 -

168%0. /760 mem. wap boken sa puvrs esber.

i

Field:- 153 gn. 61% of theory.
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Ve  IHE CONDEERATION OF ACEIVI-VETHVI~VALONIC ZO7ER AND BROWACETLIC

L Ll 14

HOPRR BY THE REPORVATSKY REACTION 70 GIVEH ETHYL A =CARBETHOLY = &A@

i

« DIMETHYL = (3 - M¥DROAV-GLUTARAYE.

2% gue of cleen, dry

sgunesiun turnings were pleced in

& litre flask, fitted with a double surface condenser, mnd 60 e Ge
of spodium drled benzene added; then 75 gms of asetylemethyle-mslonie
eater {104 excess of theoreblical) and 54 gnme. of bromacetle ester
yere addsede The measuring cylinder was rinsed oub wlith 30 cece

of benzene and the vest of the benzene (30 c.ce) added. The
fisek was heated for 8 qarter of an hour on o gsbean bath 111l
reaction began, and ag Lt became violent the flask was cooled

in ice waters Vhen wost of Vhe magnesium had digagy@ﬁ%&ﬁg it
was hesbted on the shean bath for a further twenty minubes,; alb

the end of which time reaction was complete. The {lesk was removed
{pon the wabter bath, cooled in lce wabter, loe sdded; and 200 c.c.
of ice-cold 253 sulphurie acld added & little ab a time with
sonstant shalkiing, t11l all the solid product of the reasction had
dissolved, The benzene laver was separabsd, washed twlce with
2E% sulphurlic seid snd btwice with water. The next washing wlth
109 caustie soda solution formed an emulsion whieh had %o be
broken down with ether. The agusous layer was separated end twiee
extracted with ether, the ethereal layer belng veturned bto the
benzene solublon. Washing with ceustlie soda was repeated,
followed by Tour washings with water. ‘The [irst %aﬁﬁiﬁga with
water formed an emulsion and so the sguedus layeyr was ether ex-
tpacted as before, and the extracts were returned to the benzene
solublon.
THE LIBRARY

UNIVERSITY OF CANTERBURY
CHRE&YCH%JR{:M, Moz,
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The benzens-~sther sslublon wes dried over anhydrous
rodlum sulphate Tor a day, llbered, and the ebher and bensene
dlstilled off under reduced pressure. The resulbant liguid was

trameforred Lo a small Kon Llask and distilied undey redueced

FEOnEE DS
Mipst PMractions 0 409 = B0%0./12 weme very llbils.
ceseond Fractiond 807 = 125%C./ 12 mem. < large porbion mainly
mebhyl-nrlonic ester.
Third Fractions 185 = 145%./12 mome 7
mzinly at: 140°% ~ 1459C./12 mems  the reguired product.

Retlebiilebion of Ssbond F@&@ﬁiﬁﬁ¢

Pivat fraction up to 909,/12 m.m. wmethyl malonic ssbere.
“eoond Fracbtlion: {slow vime te 125%./18m.m.) very little.

Thivd Praction: 150°% = 140%./12 mems mmall fracblon of

hydrazy-estbor.

{215 of theoreblicall.

Yieldi~ 22 go
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VI N i %%Tﬁ%?@@g @ﬁﬁgﬁ?ﬁ?l@ﬁ O ﬁ?ﬁﬁixéiwﬂgggﬁﬁgggf,w &l fF
%AE@@@YLQ {»wﬁ VEROA-OLUTARAE,

{a} with phosphopruz oxyehlerlds in benzense

T 28 gue of &mﬁﬁ@mj seber dissolved in 40 c.ce ol bensene
were alded 15 ©eve ol pho orue oxyeliloride, and the whole was
?@ﬁl&xgﬁ on & bolllipg wabter bath for %ﬁﬁ%& gusriers @f an hour in
B 250 fetae §3&ak ith & reflux %émﬁ&&%g@ fivted with & gﬁ%&mﬁﬁgéﬁag
Joint. %%@m sold, the benzene solution was poured luloc 1BO c.e.
of cold water, sepapated, and washel twise with waber, the woshings
being sther extyscted snd ebther exbtracts added bo the benzens
molytion. It wes then washed twles with 108 eaustie sods solution
and the aqueons laver sxbtpracsted with ether as before. Ths ether

axtracts were added e the maln benzeone zeiudion and the vhols

wshed Towe bilmes wlth saber. The flrst washing had rlss to be

athar sxtracted.

The sther and benzens were renoved under redussd pressuve
and on distillatien Prom & 100 e.ce Kon flask the preduet yiclded
enly one smin ﬁr%@%iamg Delre 135° - lélﬁﬁajiﬁ metts mainly atb
140 %ajmﬁ Pl

Reeovered hydroxy sster 16 gne

{b) with phosphorus oxychloride ip Tolusne.

12 gme of predisbtilled hydroxy esbter from {(a), in 20 cece
of dry btoluene were rofluxed with 8 cese of phesphorus oxyehlorids
for three quarbers of an hours The solution becams dark colouprsd
and some M0 fumes were evolved. The boluene solubion was poured
inbe cold water, sepavabed, washed btwice with weter and twice with
102 esaustie a&é@ soluabliohn, Zrulaions formed were brolken down by

extraction with ether as described previously, the ether sxtracts
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%

belng sdded to the maln btolusne solution. This sslubion wen
washed threes bimes with wvaber snd dletilled undey wveduced pressure.
Mot of the ebther was vemoved Ulirpat and the toluene distilled off
below 30%0./24 m.me  Only one obher Iractlon wes obtained, bep.
1459 = 14890 /17 wems {bath 180%9): Yield 8 gme This still cone
sisted wainly of the hydroxy-esber, but as 1t wes thoushbt to
conbain some ebthyl el ~earbsthoxy~ o2 ~dinethyl-gluteconate, 1t

woe treabed with celd alsoholls sodium ethoxlde, as described in
VII belove The still wdahydpated hydroxy esnbter resovered alber
this %ﬁ%@%ﬁmﬁ% %ithAé@ﬁiaﬁ%@thﬁgﬁé@ wag used in the following

stbempbed delydprations.

(e} by distvillation from anhydrous zine chlorids.

Lo

1 tete of hypdvroxy esber was distllled from 4 gre of
aphyirous zing chiopide in 8 5 ge0e Clalsen flask. tnly aboutb
half ths ester distilled and this ceme over at 1354% = 136%/14menm.
bat no rellante cap be plaeed on these Ligures %é the pate of
distillation was irvepular. A brown barry resldud remalned in
the flssk end no further dlstillate could be abtained from ib.
The product, referred Lo ma sater (B) in the theoretiecal seetlon,

war hydrolysed as desepibed in 1X below.

(@) Fhomphorus pentoxide in toluenas.

| S gme of the hydroxy ester, dlgssoelved in 10 c.o. of dpy
weluens wepe vefluxed fop bthree guavbers of an hour with °7 gwe
of ghosphorus pentoxide. The resulbant liquid waes poured inbto
eold waber, g@g@@&%@ﬁﬁ washed twice with waber, twlce with 10)
sauntie poda and Tlnelly thres timse wlith water. Trileionsa

Fegpsipd wers broken down with ebther. Tther and boluens wepe



33

removeld under reduced pressure and the rvesulbant liguid distilled

at 1399 = 140%./14 meme Hecovered 2 gm. No dehydrstion had

ﬁ@?&?@ﬁ%i@ sogurreds

(e} §y ﬁ?é%ﬁ%ﬁ%% with s&ﬁgéf@ﬁﬁ §at&@§ia% %is&lp%&%gs

18 gt of §§§?@x? ester ?@@ﬁ?@?%ﬁ in {d), and 3-8 gme.
of potassium bisulphets f?@ghlg erushed in a mortar, were hested
in a giﬁ@@riﬁé beth fﬁ%’@ ﬁﬁﬁﬁﬁgAﬁﬁ 1?@3 - 180%, %%t%@kﬁﬁﬁ
hen added and the %ﬁt@% extracted with ethere Afber removal
of the ether under peduced prossurs, bthe nnchenged ester distilled
at 1409 ./13 mette Recoversd 1L°7 gme  Dehydwation had

apparsntly neb socurved.

(£} with excess phosphorus oxyshlopide in tolusne.

17 gnme of hydvoxy @ﬁt%? digsolved in 10 ce.us of dpy
toluens vere veflluyed with 10 ce.ce of phes h@?ﬁﬂ oxyehloride Top
2y houps. The vold solution wae poured inte waber sepsprabed,

isshed btwice with webter and btwiee with 104 ceustic roda. The
agusous and ellaling %@ﬂ%iﬁg% were erbracted with sthep, and the
ether exbtrachts added Yo the mein solubion, whiech was then washed
three times with watere "The first weshing had also Lo be ex=
tracted with sthers The @ﬁ%ﬁ?ﬁtﬁlu@ﬁ%4%ﬁiﬁﬁiﬁﬂ was drisd over
anhydrous sodiun sulphate. The ether and most of Loluene were
distilled off nb sbmosphepric pressure and the residusl liguid
trensferred to 2 gmall Ulalsen flask. The major portien of the
iiquid distilled bebween 20° - 409 ./14 meme and consmisted
moatly of tolusne. A few drops of liguld were colleesbed at s
higher temperature bubt there was insuffieclent to purify or trest

Tfurther,. The whele of the hydrexy ester had been destroyed.



She

Vil. EREATWENT OF SUPPOSED WIKLTURE {frowm VI b, sbove) OF

EPHYL o\ -CARBETHONY~ o (3 ~DIWITHYL- (3 ~HYDROXY GLUTARATE AND EEHYI,

,Q&*ﬁéﬁ%ﬁ?ﬁéﬁi&@éEW§§%E?§YLNQ§QT§QQ§§®§ HITH SOLD 80DIUM BTHOLIDE

0 CONVERT THE IATTER ESTHR INTO FPHYLS B ~DIMPPHYL-GLUPACONATE.

7o gme of @@%@?‘im 5 tete of abmolute sleshol were added
o a sold solution of 8 gw. of sodium in 7°5 ge.ce of absolube
asleohol. A yellow ﬁﬁlgaﬁaﬁiﬁ&_ﬁgg produced and the solution was
allowed to stand fop 1 hour at room temperature. It was poured
inko gold water {70 ceoe) and exbraated three times with ethev.
Yhen the aqueous solubion wes made Just acid with dilute HC
and again ¢ther extpasted. The sthereal solutlion was dprled over
anhydrous sodiuva sulphate over nighks. |

Afber Diltering off the sodiuws sulphate, the etheyr wase
remaved under abmospheric pressure and a smell fraction obltalned

batwesn 60° - 1809, /760

wetie , Which consisted mminly of ebthyl
sarbonate. Distillation under redused pressure yieldsd two

frastionai~-

Fivst Praction, esbter {A) 1200 « 12200./14 wmem. (bath 1409C.) 15 gm

“asond Prastion 141° = 143% . /14 mom. {%&@h 1609 . ) 5.8 gn

thought to @@ﬁ@%ﬁyﬁgigﬁ«ﬁim@%&@&wg;ﬁ%ﬁ@ﬁﬁ&ﬁ% was hydeolysed %ﬁﬁ%%
VIIT balowe

The ascond fractlon consisted of unchmuged hydroxy esber
and wes used in dehydration experiments desoribed under ¥I (¢},

{§}§ {e)y, (£}
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VIiile PoEEmER (A TO ACID {G.

1°6 gme of ester (4A) from VII were ﬁgﬁralg&%@ by bolling
with 16 cece of 5ile HCL for 8 hours. The resulting solution was
evaporated down in & vacuum desiccstor, and after standing a day,
eryatals sepavated. These wepre dissclved Iin ether and recsrystalls
ised twiee from ether by the addition of pétrol-other (bepe 40° =
6090, ) Phis was Found Yo be th@ hest methoed, as Trom other slone
the secld bended to soparabte out as an olle The erryatals wers
Gried in & desicoators. Yield °14 gme mepe 1009%C. 4 mixed

melbing polnt @with authentie ol =dimethyl-glubaconic acid {nep.

11%. - 119%,.) previously boiled with.5W. HOL for 5 hours, gave
tePe 59 = 91%C.
e product of hydrolyslis was therefors nob R ~dinethyl-

gintaconic acld end Top purposes of vefevencs 1s salled (0).




e HYDROLYS IS OF B8TER () 70 ACID (D).

The esber, chiaimed from VI ¢, was hydrolysed by bolling
with 10 times ite volume of 5. HGL for 2 hours. Thae solutisn
was eveporabed down and the oll which sepsratsd, aryatallised on
gﬁ&%ﬁimg; The erystals were @?&iﬁ%ﬁ on & porous tile snd bthe
acid vecrysiallimed from sbher-petrol-ether mixbture, Mepe
1085 - 1099C. | |

A mized melblng point deberalnation with aeid (C) pave
Hape 1080 - L0B5%,, thus %@%@%&i%ﬁiﬁg the identity of acids
(6} and (D) |




&7

%e  DEDERMINATION OF PHE ROUIVALENT WRIGHT OF AGID (D) BY

An a§@%@§imﬁ%@13 10 1. eanstic soda sclution was made
wp and sianderdized against succinie aeid, using phenolphthalein
ps an indieator. Acid (D) was titvated with this, using phenole-
gﬁﬁﬁ@léiﬁ as an indigavor. on seeount of the small Qﬁ%ﬂ%iﬁi&@
g miero~bupebie was uped.

FeBY cetis of *0188 Y. Hadl neubrslised 0109 gme. of seld (D)

«OL08 " 1000 i
1 767 ¥ T0166

00 segs ol 1 He Ha0H requlys

= 725 gme of seld (D)

o
N

Bguivalent welght of seid (D) s Tae
Eguivelent welght of the tribasle ol -serboxyl- [ =dlmethyl~

hydpoxy=glutarie agld ls 73°5.
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