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H. Sharp, Esq.,
Joint Secretary to the Goverament of India
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The Secretary to the government of Madras,

Education Departmznt.

Calcutta, the é;2> ./ February 1911,
Bir.

I am dirscted to forward, for the information of- the

>

Government of Madras, the diaries (in or;ginal) of the

.ﬁﬁy//, State technical scholars noted on the margin.,
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f Messrs Panikar, Nair and Menon .
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I have the honour to be,
: i W : i ey 8ir,

Your most obedient servant,

-




L A AN

= 2 1

SPeeagny T w - A ';7 P 3T "‘.-‘ g— e —

[ Sl et Ao a
¢ i
/ ¥
Qecer Referrr Mrnits
l ) i "
3 3 ‘Wo-u G e ,Ar({m;n;? 2: Yoo
Thahe Pehrlntd Hio aii
4
. ; , }h % .
y ; ' x
“] .
e T e : ;-é‘s »

s i iissi A AT

i . S
- o ool
Y sy o e ‘

?'."*I " R " (//7 i M




S
o

fave-analysed
az could 28 3@en:

»

L

.~




» ," s
Investization of tne Asidity of Jallotannic Acii «ita
: AT pie
g o5 18 % ¢
* a vign.to_tnrou some lignt on its cnexizal Jonstitation
L. - Historio 1 out, line.
A : P s » t

In snlte of tne large-amount of exaerlmental data, rores ori.les:

"%

<’bonf1xct1ng and unvontlrmea anic nave accﬂmulste: on tae supject of 1ate.'tﬁe-

-

.gfcneg;cal oonstijution o;-gallotannic 3cid 15 still an unsettled provlex. g

o o . s : .
fae first senioas“acneﬁaﬁ"%q sStaay .its constitation 2i 40t safely o8 ?
g% o : ki d

attr;outea Lo otrecxer #ho in 185?«5

-

Zrestea tag Zlucoside coaracter. hn fo‘

l

395 41ucose formea ay L aq}lon or iviJS iixaliés.or ferzents. . Hlasiseisz

'*w‘ %

of a yzeld of 23% *1Jcose, bcnlf s&xagsted toe formula vg,ﬁggumy'for tne
»*1uébsida. ;Tne aecomposltlon qas supposed to take place as folloas:.

Qa»ﬂ38011 + 9ﬂ?0 = 901u ﬁ1004 + Cat1208.

‘Utﬂ'(laoa) 001lea fallotannlc acid wltn 25%" #0L ‘and 1aolaten 2luuose unic

. L 5
' o

g&gﬁlly converten into uevullnlv acid and Iumurol . w

‘orp recent #ork on fae *ua ect seens nd g8nos tnat *lu ose is’

,iﬂ§!n'ﬂan$Diﬂeﬂ forz in gﬁe tanning zaterial wnicn‘speazs aé;inst its grﬂgggi”

mature.. - it i ofs : : ‘ ;

t~4.

Felst (Cnems 2tg. 1308 913) seells nowever Lo u3V8 ooserve: toat 8

S g $ *

21aoosiae qf 5allotann1u acid could ve ex:racte: froz Turkisa aalisgoy tee J’B

AL »

> of dr;anic solvent~ nalle oy 3gue0us oxtractlon 231LOL3ud1” cia 1¢ Jﬁlil

in a free “state He tharefore maxntalns tnat tnetaanin of *3113 13 in rnalxt

Sp 3 i
=) zlnooaide unicn oaan to its® JPS'301° nature is split ad cy f&tgt into .free

> -

' 10 know that tne coz:erciél*%mcjagz

gggiqﬂinnio 3§1ﬂ ama ’IQGOSIde., Lt <l : i
s ook WRE enougn for our nurgnsos

;pigp&rad 4n 1 pure s state is tree ;rom any Garoonyaratn a8 impurity (voanare"
enat.em Chet Zt,;. 1909. 'la 13) ‘ N e

'x
; Var1ous xnvestlgatora from the*tiae of werzellas pave - analyseq tac

L 3

¢ '99390“63-??5 Lo results 1

pe not sat1sfactorllj ~onuorxant as coula ae¢aseu<3;g

B

I

v,frOM>tné following taole:

FESANT SIS



Berzelius 8.8

Palousze 4.1

iulaer U508 3.9
3.0

Bijlert

.Ssrediar 3.5

P | gautier 51.2 3.3

frizcle yook o~ A

Dekker 3.9

27 ue (378

ol ‘ ( ’ R (4”3 e

# »

Inlijn 3.22
ﬂnevnearesi empérical forzula khicﬁ;satisfins tne zadority of.p&; 

&ions s 01451599 and is geuerally accepted.

}d‘anﬁ Pnenol, it nas tae normal nolecular seight (322

gree of polymerisation.

dol. W, Sample used

1350 scaacnarit . | Raldég’
1500 '
1580
783

- : 1322_ : » T aszoans;a:
5 : e et : (aaar. 3. Russ, ?nyai;
: S TRy d 2 Cnexz. Ses.»lsal.wal
- » 52 . :
apoat 320} . i .

»

(Z2eit. f. phys. G

&

solutlon of potassiuz acatate in aosolute alvoaol iiv

-
i

bi‘éipitato witn a sinilar solution of zallotannic acia (1n aosoluta
:This Dtacipitate.aas,‘in any analogous cgses,neen sSnown DY A.S.Parkfa

S iher ‘Ahe potassion salts of toe ‘Joid or an oxoniua sals.: An b e

&



us some idea as ‘to tne correct molecular weignt of tne compound.

(fnis point, tne operator intends to take up at an early opportunity)

I'ne discovery of tne optical activity of tannin nas nitherto oes

C2

: claimed by Flawitszy (Jour. d. Russ.

Al

nem. 3es. 23 332, 1830) out it is -

. i wortn wnile noting that nosenneim (3er, 42, 2452, (1202) atirioutes it to Van

s O
> (.

lieznex (1887) (See inn. des 3¢

[

ences Nat. 7.8 210, (13837) and still rore
: . \ i chentlz Von Lioomann (3er. 42. 4878).points out tnat.tne 3aze droperty oas ﬂ%
o : S likenise peen oreviously aescrivced py sScaeioler (Ztscaer . Zucmer industrie 13.?
. 33, 1383)
5 £ Anyaow, it was not till Glintner (Cent. bplatt 1833, 1, 189) relis:averek
. itin 1895, tnat zore s3erious attention was arasn 1O tae sapject. Later on, Las

J % 2

> s work was confirzed oy Seniff (Cnea. %eit. 1895.1830,, 1394, 835) and 3lso oy

i

e ! B _* falden (3. 1897. 30.' 3151) 3

ot ; Por 4 sonsideraply lonz time, tois optical activity was sup208eld oF

i ) E“ s manpy investigaters (and esvecially oy #lawitsky) to oe due to tae presence of

E g 3 . & .1 z & S AN & "z ~ant :
E B garbophydrates as an impurity, out 3 careful investigation Ol tne sapject Oy

‘3cpiff and at a later date oy Uskker nas snown tnat, oy zyaralysinghtae 3pmpoun§?b

' i 3 -~ : anyy -y "o 3 - c o
witn dilute #Cl aerder condltlons wiep glucose or acy-atasr jextro-rotatory

- X e Sk

: . " ™ in e Te 3 a (X 3 18 Jn"‘ 33‘.1311 1:‘tivit ‘_"
sagar could not possivly oe converted into inactive cozpounds, & |

3 ion of i 2 ic acia. (Cozpare
- 33.* diginisnes gFradually tarouZgh tne formation of inactive zalli i CO%!

¢ a4 Sl (maw i e 302 ;
slso tne work of Hisrenstein Cpem. 4tZ. 1902. 15)

£ PR Y —— An R
a n n 9 4 5 3\4{;1‘1{;:" ...J.Dt Ve & i
1t may tnen pe accepled 33 proved tnat tne odtical b |

4 e - it nt i ic acid. 1
: 5 ‘» due to 3ome otnar :ngoneht of iallotlnnlc c A

In support of tnis view the folloaing,exnerimental eyidences may Ca

g clted: - M

a Dizinution in rotatory vower wnen nydrolysed w®1tid HOl.

b fne optical activity of derivatives like the acetyl anad genzoyl e

Tf
< . ek i ginine, allof #nica comll =
compounds and the salts gith alkaloids lixe quinine, Q§§3 3

R

4

(Kosenneim and Scnidrowits, J.C:S. 13,.878) &

prepared in 3 pure state.

27

f

*
B

gallotannic agid witn forzal-

l 1 : i s nft
8 Activity of sondensation. products ol
-
¢, Pannofors
denyde, ¢.4. lannoforz.
1+ rnlloidal cneeat

"o nf 2 i inced
(8 ! :th a supstance of 3 Dronou
pJealing as we are with a subs

g 5 c
haey = o *




1883, 48.'31). Kesinous zatter, nitrogenous sudbstances of varying aonpositini
‘zinc s.lté and otuner mxperal zatter, all of «nica exert a marked influence on
tne specific rotatory pQ;er.of toe opure tannin pnave peen saown to 3accoxdany
.éalfic acid as impuritiﬁs in any commercial sazple of oure gallotannic acia.
dany investigators nave attempled to utilise different metnods of h
:fpnrifioaeion. a fex of wshicn zignt ve worth mentioningz.
#alden (B. 20. (1897) 3151) purifies it vy
‘§(1) Dislysxs

8.

cylinder in tone dark, using 90% alconol as tae outer solution.

 p., of the same solution tarouzn oarcazent.

(2) By snaging toe agqueous solution aitn ‘gner.
1 nave nowever found it axtrenely a1fficu1t to rezove tne last tr

‘éf 3&1110 acid ayen after repeatedly snaiing tne solution for over 33 times 1

id reaction witn KON solatis

@“ﬁﬁer, the etnereal layer 1nvnriaoly gives gallic ac
solving in stoyl Acelate (20 zrzs in GOgL and frecipitating tae filg

R B g e g 3 3
n“‘rr;"r W s 0 B LB e % r 4 = g o g e St ik
3

% ﬁk;ﬁ}  By ais

i’%aracxer s totaod of nroc;pitating fannins oy zeads of Lead Acotato. toe

of lead is rezoved by H2S and tne ‘pesidue obtained froz tne lotner iag;og
Ay 3 »ﬁ“.z‘-

d evaporated at tne ord;agry“‘}’

gy;hgr;tion.is extracted sitn acetic etoer an

G ;:~: ‘ure.'

Proqter and Nierenstein nave snown tnat tnis metnod of puriftnaﬂtan"

ftﬁ:@h alteration in toe natuee of tne substance gnder treatzent shica is pat a2

gt . . ol | %
3 confirmation of tme early observation of Schiff on the saze sabject. ’

> » . < t " .\43“ L
Otper metnods are 3130 in use of wnich gention 18 zaie later on (3 2,



-Tbigugn tnhe examination of tne optical activity of the sunstauée,ﬁg'.
comes to tne conclusion tnat Zallotannin is not an individual suostance 6ut EY
vossiole mixture of different cnemical individuals, fais suoposition is nainly_

_nased @n the fact that different fractions snow different rotatory powers,

(Loc, cit.) Tné sare opinion was neld by Kunz-Krause as a result of capillary

‘3“31¥Qi§-i ‘2o Thes work of Walden #as later on refeated by Rosenheiz {Loc. 513;
¥no obtained a nomogengous subdbstance of constant rotatory power (a‘) b 75’
Spbroxiﬁately. Iney also orepared several derivatives of it suca as toe Aootxt
ECompound and the Quinine Salt, ootn from tne purified and cozzercial sazples i
fﬁ'lnicn snowed fof'nne sanme dérivative a constant rotation value in ootna ca;é;;
| It is an interesting point to recall taat tne saxe autaors snen Laey
: ‘snudiéd tne influences zodifying the soecific rotatory power of zallotannic
acid, ooserved the 1axealate total inactivity oroduced by tne addition of firn
cé six.drops of ammonia to a 1% solution of Sallotannic acid (a " . +7o.2°
*Qanstio alrgalies made tne solution so dark that tne measureient ~as rendered
 ;isppssib1e. fnis point is very suggestive ana one waico mignt leai to far-
.>reacning results in case tpe Potassiux Compound vroves Lo oe optically iaas§1§e7
: bpeczal orecautions are no doupt necessary to excluae tne ppesence of air arom
prevaration andsexamination of tne substance. It is easy to imagzine suchk a
bcdy as gallotannic acid to nave tne cnezical configuration of a lactone typc
ziving rise to an asyirzetric Caroon xn tne molecule, wxnicn in solution xignt
~lesd to a dynamic equilioriuz of tne two possiole tautemerlc foras. Ua tos -
| &ddit1on of an alkali tne fornation of tne salt leads to tae opening ud of_;ﬁd
fianzone ring. Ine equil1orium peing thus disturped, tne asynnetric caroon .
»iton»vanisnes. follosed by tne disappearance of optical activity. TInis

.hgpotnesis zignt ve set agide by tne contention tnat Fne type of lactgne co= .

aa’tna neta posxtion necessitated cy our formula
C(OH) 0 éﬂ
0-— (J]

ﬁss'no analogy the usually existing ones seing invariaoly in tne ortno gosit
o ’

(1 intend to investigate tunis zatter at an early date) :

‘1t #oula equally be wortn snile studying tne ootical acttvitonf

: i Ni nstein i3 solusie-i
tne Sodiuz salt of acetyl Tannin wnich according to NierenstieiR i




fﬁna,caxbanaoo.M
Tae av;daaces on vnlcn dif erent investigators aave vase.. taefr o

eeotion of tne stru&ﬁuroAo{}zalla&@haan'ﬁlgnt pe sumsmarised anier ta9 ‘011011n

neads: - N b

1. Ine decomposition into Zallie acid is almost gaantitative.

a yield ofusaiv

2. tne forzation of penta zetoyl, penta acetyl or osenzoyl aer*73t1Y63

-

indicate tne presence of five ayiroxyl groaps in to2 -substande..
Y :

uocordinz to Dexker s aossrvatioa a nexa metayl derivative is obt
15&& 23 nis uork is still unconfirmei we cannot judgs tne accaracy o{ ntssa
L ey
iB. Bogt;nggg‘s gesearcnes (1334) on venzoyl derivatives ssea'gaiigi
apsence of a Carooxyl groua and tne aossioilityia{'&ne peesence af.;‘

zlggomg only.
L i i e g __,";f' . Formation of sllagic asid on Uxidation.
: AR T : : :5‘ Keduction to Dipaenyl zetnane oy distillation over zing dast (x
8; axiatence of Optical 4ctivity apd tse conseguent ne essity-io.%f

tne presence of ap asyzmetric o

Le ée%b-nypotnesis.

&‘f,l or acetic 3eid as our dasis, taen the followins equation nolds goods

: Vihh100x) * 00 = 2076405

Formul&e 5, & or 7 peing of tne etnereal tyae aitn no experiinn331:
thao{s to aazit eitper of thex as i possiole confijuration, zay 3afalx uakieft
out of account. :

fone of tne rest of tne four types are noxever aple 10 9xsiain




odtical quiviby."‘

Formula 1, _ho 5

{

WAz 3"1

iﬁally proposed oy Seniff (Ann. d. Cnex. 183 and 170) ahd still npldl

tns ground in toe absence of any otder wnich sould explain tne foraatxon af

; and secondsry produets»from gallotannlc acld so satisfactorily.  Tae lnsancg_f
e | . 3o
- ofjaa #symzetric carbon,atom to explain ¢me optical activity weaxens tne
very hucn and it iq‘tberefore accepted with some reserve S

-

.
mignt supvort this suggéstion. On such arn assusmpiion we snould expect to

-tﬁi apsence of odtical pnenonenon in acetic acid solution snich nas oeen .

f:gile the norzal value of molecular welgnt. sepiff nimself nas, nosever

&lta;t ootical actxvxty is exnivited by acetic acid solution, tnougn to 3 Laut"A”“

}
"tﬁdn-oy_tne aqueous.  Ineory tneretore iemands asymmetry in toe sizple znl,

30£*‘2«*~>19 = Chatia032 + £20
" {mo}. wt. 1310)

; &%013 to be quite a hypotnetical assumption of no Zreat significancs,

baaad on t he molecular weignt value ootained froz squeous solution it

a3 We know tnat tne norzal molecular weigat vnlnd o! 32% Bdb-been

WP e W, )lisned in phenolic and acetic acid sqggtions.' o
ula 11 ot | oH |
| Y T
o) N

‘ztta proposed bf V ﬁfgasos xp {903, as a2 result of an investigation of the peutix»"

y tne action of alconol and 4980, yielded a mixture

“'benzoyl aerlvative lnicn 0
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or Jallyl galiic acid was sugzested oy #tti in 18839, after a series of experi:ent; f

'"'"rlh1b0~!8 Dekker rigntly points out would entail tne existence of ac

of tri and di penzoyl derivatives, Ine latter on reduction witn sodiux amalgsgf 3
E =

in etnereal solutlod at a lon texperature Zave p-Oxy oenzoic acla, tous snoulﬂg L

¢ 0.CoC HY ;

nat tpe dioenzoyl cgmpound zust nave tne formul o# ., Gallotan wasO. n

_ | 0.Ce. s
tnls account supposed by the autnor tO passesStne avove configaration:

]

sosence of an asymmetric garbon and tne difficulty to explain the formation of

o-a\
fllagic acid “o<::::§::zs::::>u1+ wnose structure nas been estaplisned
@}e o o .

peyond doubt are a fes of the objections wnicn we nave to raise against this

i

The

forrula.

oH

Forzula II1 HO 4 0
o4
; CooH

on the lannins of Oakoark.

A close exawination of this formula reveals its untenaole nature to 3
zreat extent. It dewands a nexa acetyl Jepivatile wnicn 1s contrary to
exoerxmental eviqenog _IﬂVcannog,furtner tell s anytaing of tne zechanisz of .
ﬂlaglc decomoés;tfon; A far a3 we £now, no oxime or nydrizone whica a xetonig
suostance must pe exvected to produce nag: yel been ootained frox gallotannic
acid. Its only recozzendation seems to De tne easy explanation of tna form§tion

of Rufizallie 5533 wnico tne otper forzulae cannot very well §

explain witnout assuming a prizary jecomposition into gallic acid 3nd sudsequen
gondensation. Here again tne question of ootical activity is left out of -accoun

; i co- 0~ CO-(TI0H R R L
forazula 1V fio [:]oﬂ is an anpydride of gallic acia anma
“ : L]

all tne opjections wanico nold good in tne previous Ccasss nave to be encountered.

wence it nas peen discarded.

In spite of tne difficulty to explain optical act171ty, niff’s orxgxnr

formula nas maintained its ground. ocniff nimself later op tried to explain

Co~—
tbis on tne Claus’s unproved tneory of venzene ring. é @
ti

A

nodifications of a similar pody like tne inactive Bromgallic acid. Considera- §

tions of a like nature led Dekker (B. 39. 2497) to put forward tne following

formula CW) (5”‘ wnicn if more carefully exarined is notaing
otner t.nan 3 t. t.ormenc forn of #tti's formula zentioned avove.
oH s
wo (- G- Now /\(aH
Ho L-oc b oc\/OH |
tk ©



In place of a beptg acetyl derivative wsanich tne formu}a demands Dekker cbntendsii
to nave isolated a nex§-derivative, #nile endeavourinz to explain tne difficulty
of acetylating tn; O attacned to tne CO group, oy tne protactive action of toe
idjoining radicals. The wnole foraula is open to doubt. In tois con:ectioni
it is vernaps significant to allude to a statement oy Nieréssié&n tnat O oenz&gl.ﬁ

" benzoic acid yields am acetyl compound. ! ¥

= cooH C")o . O ,
2 . & "’- O C@H’ %_“’- C(O cocﬂ3) C&H’- - :,'

wnich shows that even a psuedo caroonyl grg&iﬂnav1nz tne same situation as iﬁf;r

¥

Dexxer 3 formul% ;s 9303913 of acetylatlon.lﬁ Inere is no reason then to smypoa7

that a nepta derivative if it exists, is difficult to oe founa. Jexker’s :

» 25

] 2 ™ L $72
configuration tnerefiore seexs to be very aouotful. in otaer uaf% tne for:ula**~

g

is not incapaole of explaining tne forzation of aecomposition products. lt gus&‘w
powever pe opserved tnat tne formation of #llazic acia nas to pe ace unnei for

on tne pasis of 2 ovrimary Zallic decomoosition wnile tnat of rufigallic sctﬁ is

Y >‘ 5 g " &
Cy 178 ; Co o
P, direct. ) )
%, . S0 oo a8 oL O (I o
e % 0 c# HONg  pooc ot |

Contrary to tnis deduction

“A

Nierenstein seems to nave ootained more sllagic tasn rufigallic acid oy tae | L |

-

" oxidation of aeetyl fannin and :5re Kufizallic tnan #llagic acid oy oxidiwing

. g ‘ : /1 el ; oA e
gallic acid. As a derivative :ppnalic annyariae, one snould expect the ;

e &

cnaracter of a colouring matter in tne supstance, snicn is nowever not tue gcase,

: isning incozplete nature of a single forzala - 3
After establisning tne 1 1h el

all exverizental facts we come vack to tne discussion of tne views orevicusly

neld oy ﬁalaen, Kanz~Lrause and others who neld 2allotannin as 3 zixture and

R ant as an 1nuivxdual suostance. Following tnis view, Ni°r313tein a200lds tae

—‘ -fh tuory tnat ordinary zZallotannic acia is a mixtare of acmff s digallic ;gu £

nd another substance whicn aiffers froa tae forzer only oy two ato:s of ay;ro‘e&‘

tnd #nown as “Leukotannip”, to the latter of wnicn ne ascrives tne oatxcal ,4

“actiwity . (B.' 40 (1907) 918) Ine evidence is ocased on tne orecivitation of
acetyl tannin in alocoholic solution by means of etner, tne etnereal solution

yielding a uquuhn on'éonceabrhtlon woich is capable of peing furtner 3cotyla;es
: N g 2%
to a2 nexa ace€y1~compouna. lnis cozpdund yields owt oxidation, traces of

JH

oW
£ QCO&OOOD“ I HOOC-"("“”O'Oﬁ“
| CooM o Lo

oK



T

-1Q- '

3515

i?llic aldenyde wnicn fact is adduced in support of tne Leuco compound. uecen;'
ne claims (B. 43 (1910) 828) te nave 1solu§d toe -m(é?iio*bouco tannin and res;ly
j.t fartner into its enantiomorpns oy means of tne s;rycnnine salt.,
I nad occasion to repeat the forzer part of Nierenstein’s work oat

t.o isolate t.ne two acet.yl coupounds witn tne melting voints (A = 203° - 206‘)

(B. - 166’)',‘ fI oou_ldr pot ousn on u,t,n the work and osuzat.e tne acetyl n.lﬁq
.\z § e
try furtner \fo confirx nis ovservations, dut intena 3%ing so at the fu‘Qt
: ‘l( L‘ & : o-rh
opﬁormnl{y. FF “ L -
, x L ;;é

As nas nreuoasly veen statea, Lue sau supposition nas bdeen ﬁeld Sy
Walden, Aveng and Zrunz-irause, and a odqﬁ‘i'lation of tnis recent com:nnicatimx

on tne sudbject would pe a valuabple contribation towards tae solution of tae

sub,kect. under revien, 7;:,? \ gas ke

A Zood deal of at.t.ent.mn‘\u slso peen paid to the syntnetic stady of

r 3

%teﬁwct of olgaring_ uo tae doubdts on constitution.

‘v‘aubstance aitn b\ ul

The* fix‘st. ,M(‘f’@ﬁfs natars ¥as. done oy bble in 1829 « ansn ne tream :

“pariuz gzallate wip’a‘”éilver nitrate., e also believed tnat oy treating 1111110'

_"Scid with As'f;,()::,, a digzallic syntmesis was effectead. In 1871 Schiff tne: tne

B 0
~action of !gbﬁ a0 irv gallic acid oy neatin;. tne zixed paste fi!m 100‘ ani

#

finslly to’ﬁO"”\ He also repeated L3we’s ooservations on tne action of ASgos

f.’ on gallic scid. IR

, B ¥
LBwe’s cojﬂtﬁs‘t%n utn &373,, was later 'on fnbuntby Frqﬂ;L Eof :
' L & -

6§en to doubt as on 2 cotplete removal of arsenic, gallic acid is reforzed.

ﬂmtiff s POCla condensation mel witd tne S3ue fate at tne nands of Vournasos

}o fmd tne product to contain large quant.iues of Phosphoras. Laler on,

_;t’ synthetic digallic scid was soosn oy Walden to oe differest from :

al gallotannic acid in zary of the louing{mpenin snicon dist.ingui‘g

‘ ~

o uicsl individual from nnpt.ner.

anotner equally unsumssful attempt was made by Hunt (Coez.News (63)

- L L RETREPE R PR D, 1 e  wno digests potassiuz Zallate ¢itn broas proto catecnuic acid in akconol on tne. ff

Ppe resalt was subseguently cnallanged oy Scpiff

xater patn for five hours.



and tne work has not Vet been confirmed,

In 1908 ' &, Pischer (B.r 41. 2885) attexpted a1 syntnesis of digalide

i,oid of the type pictured oy Vournasos, @

is not gatisfied

€™ i3 tne autnor niuelf
witn tne validity of nis result me cannot saoaz

till xore confirmatory work is done on tne subject.:

_t.he Syntnesis may nowsver be recapitulatea as followa:

>
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1t istnotxceable that a good deal of doubt still exists as to nae exso£v>
oonfigurﬂtion of Zallotannic acid and as staqu)?nove-nqpy jnvestlgatoré,f G
, X

snzgested tbat a free carooxyl group in tne molecule is of donqttul e!ff

\

Walﬂen\(3 31, 3170) conducted a series of experiments on tha

oonnctivit& qf g;llotannlc agid. I'ne value of tne affinity constant bﬂ‘ ;
= /o
- was found tq oe (6 small tnat ne attriouted it to impurities present. ' /He

'« comes to tnj\go

n&lus1on that tannic acid possesses no.Qgrooxyl 4'°“5-ih5

¥

T At { o €
e SRS, B P 208 TN ) y , , =
o 0 9;-6\\”4" W. : vy 4«'\ :
P ] Tne*oojeict of tne follo-ing experiments is mainly to deter

¥

3lf"‘i1" nature.  For tnis purpose the oataly;lo influence of nydrions on tne

n,hsk

of decomposition of Diazo acetlc a.;.,ag: peen taken advantaze of.
‘I'ne chemical kinetics oﬂaqi‘:m acetic ester (CHN9000CaH;) aas oeen

'ively investizated oy Fraenxpl (%8it. f. pny. cnem. 80. 203/3) 20 pas

, with varying q;ﬁrionJconcenhrations. In fact tne method is more aogg.gggg‘

-

azof dions on tne velocity of tne reaction.

CHN3C00KL + ng = CH308 . COO&L + nz - R

Pure water nas practigally mo thion on tnq‘eslbrganq tae rea tio 13

litre to

¥ { ‘ ‘s’
c;;ahle of indiostlng‘a b}gn concentfaf&on Vary1ng froz o 05398 zols. per

G,BOZS zols, ver litre at 25° witnout any a1ff1cu1ty in zanisulation. in the

ase, nalf tne amount of ester used is deconoosed in apout 4 1/2 nrs. wnile

Spitalsxy (Zei:. f£. Anorg Cnea. H4. 285)

the other in about 9 minutes.’
0d to study tne ejuiliorius condition of carozate and qgquig

- the same neth

I'!niﬁin aqueous solutions and Bror Eblluurz."(Zpia% f. pay. Cnex. 82, 7238) for tb@}-

y of anpnoterio eloctroly;qa like Ortno-Azino oenzoic acid; glatazinic nq

japle and concordant results suffiaiA

Acio.f In all cases tne petnod nas shown rel

i to jnatify its applioation to study tne extent of acidity of gallotannic acté’yr_

Dodies of an ‘allied nature. &
nd accurate means of detersining

As the metnod af fords such an easy 3



R i ok onsentieating 1t : : 3
y concentratign it would pe well adapted for the determination of acidit 1°:
y in

o Llquors .A‘ccuracy could thus be corpined witn manipulative ease, if tne y;r;i
2 ’

ik v v | | i f
| quors could pe tested in different stages by means of tne Procter lime-water

i

metnod i whi i '
or any o;ney standard metnod which cduld easily oe graduated againstrdiaio

acet ; Ine this
: ic acid. : fnere sseas to be a Zreat possioility in tnis direction. /

| Sy — Descriptive ____

fpe first step in tne orevaration of diazo acetic ester for tee du

7

‘ tne experiment is tne preparation of in tne dure 3tate Tnovaet

lsfa followed and tne yield and ourxty compared witn the ease in oreparation.

!iﬁﬁ@d;l (Klages 3. 1303 38. 1006) is oasea on tae preparation and suoseque

e hrdrolysxs of mebnylme amino aceto nitrile ! (CE9 Cia ON.)

# 250 cc of (40%) formaldenyde are nixed #itn 90 grzs of finely vowdered

‘rnfannonium chloride in a oig courn jar fitted mitn a stirrer worsked 0y means of

,fa”mller tarpine. Tne jar is cooled in 3 freezing zixture of salt and ice and'ihenv

~jthﬂ tezperature falls to 5° a concentrated solut1on of XCN (110 gras dissolved 1a‘>

200 oo water) is slowly dropoed into it from a funnel. fne mixture is zept stirr

N ~:‘f§'

311 the time and “toe temperature is ander no circumstances to oe allowed to rise

ovgr 0%, Ammonium cnloride 2raaually passes intc sglution and wnen 3apout nalf

ST R
toe Oyamide solution is added. tne whole of thne susaendea oart1ules are aissolved.
6300 of glacial acetic acid are nou addea to tone contants of tne jar froz anotasr

 §p;rutinz funnel at tne same rate as tne rest of tne Cyanide solution. Tne
erature now rises from 10° to 15‘ oqt should always pe kept pelox 0. e
irring is to be 9ontinued for at least an nour after'tne addition of tne Cyamid
;?lat!on and acetic acia. A wpite granular precipitate of tne nitrile beZins W

I'ne contents of tne jar are left standinZ over-nigat and z:g aga;

Wt&to out.
Ppe mzotner liguor on stand—

red, xasned and dried.

y tpe orecipitate ig filte
fne yiela of tne

nitrile is apout a8 Zras.

,;ing gonerally gives 3 second crov.

~ It is furtper pur

ified oy orystallisation fron alconol. (12 129°) and dried

thorougnly in a vaocuuz igsicator.
nitrile is ooiled for an boar OB toe reflex

The above yield of tne



condenser with 500 cc aosolute alconol previously saturated in

4C1 Zas.

toe cold litn'drf
Azmonium cnloride is formed on nydrolysis and tas aydrocnloride of
<‘_:21ycocoll aster goes into solution. Ine Sroduct of nydrolysis is filtered not
e ' | Ry | ; . : ‘ "v : ; : and the ester nydrocanloride crystallizes ou£ in needles froz tne filtrate on
cooling. Pne yield is furtner increased 0y concentrating the motner ligumor.

¥or furtner ourification, apsolute alconol saturated sits HCl 2as iix}
'e - 5gaed. lhe yield in tne present case nad to ve Jr;;tsllized tnice'oeforo toe

‘nelting voint was spnarp and at 144‘. Final yield 52 érms.

Before utilising it for tne preparation of toe diazo ester it was driea

: , o ‘
b the thermostat bstween 30° and 100° for 48 nours to get rid of tne free nCl,

A@lngg;li: (Hantzsco and Siloerrad 5. 33, 70)

oQ Zres of CraCl.C00H are dlssolved in 25cc water and tne soluation

tdﬂcd in stages to 800cc of 24% Ammonia (Sv. Sr. 0.913 at 15°) xept in a lsrgou:
‘$pqrcal;1n basin and stirred well during tne adaition. fae solution is left ih"
s.oool place at 15° for 24 nours and taen quickly evaporated on a ring purner to
'g;z rid of tne excess of NAa.  Wnen ‘tne smell of NHa is no longer perceptiblo,~
:;iébdc'o{ cone. HCl (Sp. Gr. 1.19) are added and tne liguid evaporated down fartn

‘tili it turns yellow,  Ine flame is tnen pezoved and tne solution allowed to c00.

Ntvitn constant stirring, to granulate tne erystals saicn seoarate out. Tne

v’lnlte granules of tne precipitate are filtered off and dried for 12 nours at a

j"'f talperature of 115° in a oath surrounded oy 0aClo. It is next finely no-derod\?

-

fne apove sudbstance whicn- is put a3 mixture of toe

rand dried again for 8 nours.

:ﬁlgeocoll salt and ammonium cnloridé. is next treated witn 200 cc absolute alcon

tﬁd‘zrsduslly neated on the water batn, anile a streax of ary AC1 23s is passed

sk are filtered not and tne ester

-*ﬁrjﬁinr about t#o nours tne contents of tne fla E
ises out of tne filtrate ON co 1ing for at least 12 n%uaa,.#

'rpanloride crystall

apsolute alconol till toe 4P remains spar® and at

.1 ﬂi: furtner parified from
ed at 100° for 48 nours to get rid of slk trog

*  fne pure ester is then dri

HOl. Yield 35 grus.

[u me 05 'as nore bedlous to manlaulate tnan Lne fOt!ef ouo nic
"
is ‘n ' n

required less time and gave furthe : :



&
-

Y

Curtius (Jour. f. prakt. cnem. 38. 398) and &rnst M@ller (Dessertation

.;‘ ; Heidleberg 1904)., Silberrad (lrans. Gnem. Soc. 1302. 300)

iE ‘ 4 detailed descriotion of tnis metnod is furtner given oy Frasnikel (Zeit
f. onysik. Chex. 40. 202).

Followinz is a summary of the methnod.

50 gras. of pure nydroonloride of glycocoll ester are dissolved in mater

 _Just sufficient to nold it in solution and kept in a separating funnel (canacitﬁ 1/2
» - | k) ok
‘litre).Wnen toe temperature falls oelow 5

a concentrated aqueous solution of 25

NallDn is addea to it and well snaken. A few drops of 10% #2530, are next added andf:-

_ the solution soon oecomes turbid owing to tne sevaration of tane diazo comdound and
""ﬂtne temperatuee sgmultaneously rises to about 7°.  Tne mixtare +is izzediately

‘“.Stéken uo with 25 cc ether and tne agueous layer carefully drawn off into 2 flggg_,f

-

standxnz in ice. fne etnereal layer is filtered tnrougn a small funneél into a

"naller separating funnel. fnen the agueous portion falls below 5° in tespersturnﬁ

»1t~1s returned to tne separating funnel, again acidified witp a fes more droos of ,é’

ﬁ3804 and shaken out witn a fresn quantity of etner. [nese "a>perations are répoattﬁ

'till no more turoidity is ooserved on scidification and tne etnereal layer resains |

'lreen in colour dwing to tne lioeration of 203, On a furtner addition of 15 iris

“'VﬂGQO? to tne agueous layer ana repeatlng tne Srocess of extraction, tne yield of

Pine ester can bé increased.

fne etnereal solution of tne ester is nexti snaken with small gquantities f

-lla weak solution of N&?CO? till tne aqueous layer turns red. fne etner solution 1

layer ana mashed taree tizea

-is tnen care

Lo anre laterdzree fron Coa) asing very small gquantities 1o
4 over fused 0aCls (granulated CaCly apsoros zng»

1‘

fully separated from tne agueous alkaline
ayoid loss of ester

ékg!jaolntion. It ~is finally drie

St r ‘pucn zore tnan fused and snould tnersfore oe avoided)

Tne majo'r portion of tne etner is next distilled off in vacuggat tae

4 tne residue subjected to 2 distillation in steaz under

ordinary temperature an
the purpose is shown pelow.

fne apparatus use% for

' dizisned oressure.




Before distillati | '
ation a few grms of pure Ba.'(Oﬂ)2 8 4q. (Crystals) are

“ aédod to the ester, as in an alkaline mediuxm, the distilla;ion is quite safe
without any fear oflan explosion taking place. At a pressure of adbout 20 zz toe
ester mixes‘uitn water vapour and distils over at a temperature of 30°. Under no
;‘@éircumstances snould the temperature be allowed to rise over 35°., To avoid loss
“361 ester tnrough tne puzp, tne receiver is cooled to aoout -10® oy a strong lilk
i ) 2

- of ice and Gadté; Pne distillation is generally completed on an average from 6&5

o 99 minutes, %nen tne yellow colour of the solution in tue distilling flask

=y
changes to reddisn orosn.

Ine diszillané.,ig poured into a arop funnel and carefully sep;r’tadjff!

1&6 upoer agqueous layer and dissolved in pure etner.

*

Ine ctner used tarougnout tne preparation ‘i purified froz ordinary

io{ujlated stnar standing for a fortnignt over solid KOH, oy denydrating firstﬁf

1&h'CaULQ and tnen over bodiun wire and finally keot over Sodiuz -ire after

|  §111$L1on.: It snould tnen ve fresaly distilled izzediately every tize boferg

-

Ine et.uer..ul solution of theester ' §s neit&‘barefully denydrated pvgg;;

flulad b&Clo for at 1eqsc toree days.
Lne 'Epar is finally evaporated in vacuo

\r.n A i
¥

;'frasnly burne& ba@ under d1u£nlsned pressure. ¥
0 to 15 n.m. of dercury tne eg

tubes kept cooled in ioo.'

and tne residue distilled over

Undar,a oressnre of 1 ter distils over ii

ki tonperasure “of 4B ta 5b' and is S
Alljgld aout 20 tq %5 2

lected Bn a3 vsonnl

rns Oﬂ tﬁ' 3‘0?630.

ggeane& repettedly with aoia

All aooaratus used in tne oxperilcnts

o e

apd steslad tor 1/4 of sn nour immediately oefore use.

2 over cold water in tagf

1! &av& 1n t cooi plaokkwall aorkod and standin

to kee foﬁgit least a montnh #it

¢ ‘1o tiae ty sapforzinf-blank exairi:sxts~f

ester ie QOund nout ieoo:posittqgﬁﬁ?ir1,

t; of tha esLor +is tested from tlm
3 found to %8 . 7

Qﬁhtv alnne ang -if any aooraicsble snount of nitrogens *i2
a over fresply ournt gquicklize as stated above and tii'

viloitod it iig reaistille
would not 0® sufficiut‘

is distillation alone
«itn Ba (0#)2 8 Ag. ¥ jistillation in

L J . A 3 \
and in such cases it pergdo pe ourified g

* B £

*&ottsd for purity. Somdiimes L



; : &

i
L}

fiach e periment carried out witn acids as conducted ocelos affori s a direg
test for the purity of the preparation oy comparing tne voluze of nitroger evolved : o

at the end of tne reaction witn tnat calculated frox tne weigant of tne ester used.

3

Apoaratus and Jodus Overandi

s . fo study the reaction under considerstion tne following apparatus was uses

s originally suggestea oy falton for tne study of tne reaction oetween d2092 and
l7‘$ ﬂ'1odine (Zeit. f. onysik. Cnem. 47. 185) and supolied oy sessrs. Desaza & Co. deidle

In tne place of tne more costly Ustwald tnerzostat, 3 cooder patn witn 3

R =

e gla;; front (13 incnes oy 12 incmes) was fitted witn 2 tofaol tnermoregulator and
‘a micro-burner. in ordTwary nitrozmetep Zraduated to O.zcc and fitted with 3 water

Jﬁ.jscket was used for collecting tne nitrozen evolved frox tne reaction flask.
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48f tnoe solution containing tme suostance under exazination were vivetted into

ﬁ@tbn flasz and 0.3cc of tne ester wsigned into tne szall tuce xaicn was

tnen
»

1o rest in tne neck of tne flask on tne tip of the gZlass rod which serves as
¥ »

Cupport; I'ne flask was tnen closed oy a tizgnt fitting rupper stopper carryisg i}

L;@ﬁgﬂonpillary tube which connects it to tne nitrometer. fnen tne flask nai stoed

apout ten minutes in tne taermostat, tne capillary tuoe was connected 1o tne nitro-



-

meter 0oy a Diece of ruooer tubing and tigntly fixed by cooper wire. Ine level
of water in tne njtrometer snould previously oe adjusted witn care and any correctid
required for a change of oressure brought about py tne connection of tne spparatuSV?

spould also oa allowed for. All the experiments were performed at a texderature

of the tnermostat varying from 25° to 25.5°. At tne commencezent of tne exverizent,
. t&e time was carefully noted wnen tne tuoe containg tne ester was allowea to droo

into tne solution and the shakéng started sirultaneously. #nen tne reaction nié

~ ,oroceeded for a time (usually from 10 to 15 minutes) and tne solutions were

 tnorougnly mixed, tne volume of nitrogen evolved was noted at fixed intervals and.

temperature of water in tne nitrometer iacket observed at the same tize. 33
[sof tne barometer were taken dotn at the commencezent and end of tne reaction.

witpin a given interval of tize was reduced to not:al

 fvo1une of nitrogen generated

- conaitions of tenoerature and pressure and tne velocity of tne react1on calcal:&e&

fron tne forzula X 'f¥313t : 102‘1;§"’nnere a = tne total volume of nitrogen

ing to a given cdncentration of tne ester and X = toe volume of nitrogéu

b Qvolved G tha b o une A.ﬁi
ion is ootained vy integrating tne equation for tne

aﬁnrospond

Bne anovg gguat

salooity of a mononoleculsr reaction ‘%% - (a—x)r.
&

rnqw;pactlpn would ve more regalar, ‘f idﬁgesd’bf aaaing toe aster to th

! :';’1: v
acid solu&ion. nnl%ware Lo use a freshly made: aqueou* solution of tae ester and

!—’brop tne an&a sblutxon (say ch) into a definite

volume of i; koot in tae reaction .

stzaces for tne exaari:ea,

' flssk. As 1 could only use small guantltics of tne suo

1
nnly A§99&~§913 mstnod ani

:it a tize, 1 could nép convenlo :s yperefore ooligea

o
e

ginal »lan.

1&1!05% all cases v,-foLLol tne ori ‘
y of tne mater used for tne purooses of tae

*,i

e e g e
WAL aRY 1In order to enaure tne purit

B
Y
,t.i"

distilled water frox éﬁé laporatory was

fl&eﬂiaz 0xparinont, the ordinary

et
_}i!&illnd asually two to tnree times tnrough jena glass and stored away in a ,i
It was farther freed fro garoonic asid by aspirating torouzn it air wai f

opuric acid, aseries of U tuves containing fu

'Vdrasn’bhrougn concentrated sul |
nally- filtered tarouzd cotton %00l packed i

‘ dalainnfohieride and soda lime and fi
f;_’ long tube Blank exaerimehts sitn such water nave given very satisfactory
| i i i eriod mpen
results. only sacn experiments were recorded 28 fitted in witnin tne per _ﬁwﬁgga‘f

tne ester nad repained dure.




efe necessary . repaatedly crystallized out of watep (3s pupifi=4q sonve)
hl nas Deen necessary to use alconol, it was rendered apsolute oy luﬁ?lng avar
liue for zore than a month and finally distilled over caleiuz (See L. #, "#315'

’B“ 38. (1305) 3813)

. Pne velocity constant was found to ve affacted oy tne alxaiiﬁity
§ ﬂ .
glass. ¥Dere weak aoids were used as cstaiys S or;ng to tae neatralis

i

of toe acid oy tne alkali froz glass and the suosequent preduction of uian

aawaaazratlon.
.Fraenxel.used platinur flask in his experin ents and Soitalsxy fo%n'

SR

a‘!ﬁ&ﬂ.ﬂ as \Qr_‘: ar mﬂ

hanyle uged::- ~Kanloaum’s bxtra pure lannic Acid.

.m; dﬂ’ed G m ST m;,m,g’mn fresaly aistilied npsngl

avngply fret fram lli traces of tne solvent.

1t was later on observed tnat tne sazole so odtained ¥as oy 50




i
P

Mb%§§§'11; 5 Rosennein and Scnidrowitz (Loc. cit)

50 grms Kanloaum’s Tannin were dissolved in 2 szall quantity of pure‘ﬁ

acetone. On tne addition of dure eﬂher,

a white amoronous orecipitate was forihg

Which soon settled down as black resinous matter. On tne addition of 2 small

Bl S quantity of water to tne filtrate, two layers were formed. Tne neavier syrupy

layer was separated ang reneatedly snaken out witn opure etner till tpe etnareal
”d Y

layer remalnea colourless.” On tne addition of Tore sater,

three layers were

forzed and tne lowest layer containing tne least amount of gallic acid was rozov

-

and again snaken out witn ¢ - ether several times till tne estneeeal layer gqui_- ;

nnt 3 faint test witn KCN.  Ine emulsion was allowed to separate (ususlly'feéi

to 48 nours) and tne lower layer evaoorated on tne water oath, dried 1n vaACuo fo

: four _hours and desiccated ovér sulonuric acid in a vacuun dryer orotected fron

*ilight,' Yield about 25 grms. . .

Ine apove purification was repeated several times and tne resulting

This metnod, depending as it does on tne pnenomenon of distrioution~af‘§

:;dhstanoe between to solvents, is oy no means a verfect ome.  [ne szal] e

.

rne conmeroial product wag first purified from all res1nous sna colour-

‘,, oy reneg;gdly snaking out the aceatone soluglon sitn ether (See Aelno&

b 1d o dried a3 oefore fne product so ootained was dissolved 1; 3
residue .

i ] i n!‘e for
yeﬂﬂrﬁn‘ of Coz wAas Dassed tBPOugD 3 Satutated SOlUthﬂ Of bOdlut Plcaloo

x \

i i olution.
oxigen and neutralized witd 3 picaroonate 8



(1) Bl faintly alzaline to litmus.

i i

Ine solutton was tnen snaken out tnres tizes with fresnly distil ed e:ayl“

toatste.v Ine extract so obtained was wasned witn smzall guantities of water till

free fron traces of alxali, and concentrated in vacuo® at tne ordinary terperatanq v
and orecipitated oy means of pure dry oenszene . rne-lnite orecipitate 50 odtained
#e boiled witn penzene to remove traces of tne ester, filtered and finally drie¢. 
'ﬂr' in tne vacuuxz oven for four nours.
L ) Lne onfical activity and éoidity of the product were tnen tested.

ae above ourification sas again repeated using more of ta= dioaPbokRin

g@’mtibm,

Kepeating tne oprocess of purificatlon for a tnird tize, tne aquacus
&
was finally orecioitatea witn tne picaroconate solutioQn
and extracteda as pefore.
Ine product was again exazinea as in tne %o previous cases,
Tne zotner liquor.ootained after orecipitation witn tne picarconste.
Eﬁd&utian
#as partly neutralizea witn aydrocnloric scid 7
and extractea aitn etanyl auetate, sasned, concentrated and finally prec f"
lfiih”aaazene; In toe place of a white 3azOrpnous precinitate ootained in‘tae g;

ﬁmse 'a dapz viscous mass a3 torown ioan wpicn waen aried %az jreyisa #gits i§ 
s sl 2 4 -

Ine teiéity ;nd ootical activity of tnis proguct wers also nctbi.

"BMJui-&a.&bh‘in@olunxltty of sodium gallate ana otner lLl:ea sal;s .

nlblsate. tais getnod is an excellent nonns of purifyini z&llotanniu 331&“*

Tue products s0 obtainad are 1nrariably fres frox even traces of 306133

Tne white aaorpnods orecipitate oY ‘tne avove saktinZ out orooess xas

;diﬁso%xad in absolute alconol and precipitated witn an apsolute ‘l°°°°1‘°’301nc

Cf potassium acetate filtered ana tne precipitate tnorougnly wasned witha sbggim:

“" QR‘ g
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i?%lnva:ﬂradas of any free'gallotanuic acid filtered and dried.

-

Ihis suostance wnich seems to be of tae nature of a potassium salt , as

4k3a already peen referred to in the nistorical outline, is now under 1nvesti£at1¢ul

Ef the Same suostance be aissolved in sater and saturated with COa for avoat 30

ainutcs ¥e can extract tne 1lnerated dallotannic acida oy means of acetic etner. &:

fﬂ% product 8o obtained is also under 1mmedxate investigation.




Frelininarpy Lxperiments.

Elapk Test Yo 1

Ay 20¢e water + 1,0cc sster,

tine ’ : volame

‘31 0ours g nins.

20

, Catalyser:

of nitrogen gensratad.

2 ge

(9.0031597 ol)

Concentration of kater 0.2258 gr in 20.233,

io svolution of Nxtroaen even after 17 nours.

Catalyser:

}

Fhenol

(09001597 4o1)

Concentration of sster 0,2330 gp id 30.2e0

o' evolution of nitrogen even after 17

 uith;3;_ - Vatalyser

nours,
“nenol

(C.002 uol.)

Concentration of ister 0,2223 gp ia 30, Zag

¥o evolution of nitrogen even attcr 13 nours,

Catalyser

Poric Asid

(O 002 idols)

&oaeantration o! attar 3 2138 gr in 20.2¢¢

ai&lwlicnla! nib&ogcn evnn attce 18 noara.

\nt raaan ovolvod 3t the end of 17

gours,




‘

Cat;lxaar . Galliec 4oig

(G.0001597 val)
\ : uoncentration of ester 09,2253 ér in‘zc.zcc.

| ﬁdan?tonncriﬁure 7o dQueous tension e tean baromster 751.54i:
{fgxof aiteometer jacket &t 7°*
“ (%1 rsn;esants toe redaced value, of 1§
Coiae e e NS .
.‘GL(Iinﬂt.I) (e 4 A=Xq
e Wk ee .. 10.45 o5,  33.88
: 15,49 1470 . 29,83
19.80 &% 13,23 » 38.00 «-

¥ 22.50

3
(2N
Py
.
s
0
£
oo
oo
-
o0
[

: ! 28,25

=
o
-
L+
(%33
]
e
3
.
(¥4
-3
»

88,10 > 31,59 » 12,74
i R

e
a2
o
b
[
(5]
B
W
-
Ny
il

48 ¥
SR 00 43

iean value of k 0.01337

o e |
‘ucriment'3.

Catalyser Frotocatesnuis adcid

(0.0001537 sol)

Ganoenzraeisn of ester 0.2028 ¢r in 20.2 se

dsan bapometer
a = 53.81 se

t S5 _ AR i ’l; l'l,

4 ¢ 32,10
Dbt hds 11.35 »

3

DG
1651
-

-

15,45 » o o e 25,80 5.01133
M. > T 13.58 » 20.33 3.01135'
26,25 7 - 35,13 » 14,88 3.0116§{
32,85 ‘» ‘ 81,45 »

3,34 0.01040 .

40.85 1 39,11 »



'Catalyaor ,Resorgylic deid

{0.0001597 Yal)
Gonceutratioh of ester 0.2123 ge in 20.2cc

- Barometer 753 11; ‘ -

a -'41031 Gaoi :

" 3,

. 2,58 14,23

8.5 . 8.51

.42 a9
39,45 | 2.38

40.58 , 1.33
TR
Uean value of & = 0.04293,

Catalyser - salieylic 4ecid .M
(0.0001537 wol) -

Coneentration of ester 0,21 gr in 20.% cs.

0 Agueous tension 9.2 np . Farometsr 754 us

a = 41,23 es.

: 89053 .T
dean value of k = 0.07610




(Commercial sample directly msutralized wita Sodtcaxrggt

vonate 3nd extracted witn acetis etaer)
‘Concentration .
| 0,02718 £r or
000008435 wol. (based on mol. #i. 323) or
; 0.00002065 mol. (after Stahanéjannol. -z\lazz)
Cc;;QhQrstion of este# 0.2 co in 20,20 g
X
0.9 oo e -
bosah. o | | -
0.40 * - T
S aE e &
it e : %
e 2,30 "
3.20 *
4,20 "
PO T T &

N



Catalyser | Jsllotannic snii.
' 0.322 gr or
dethod L (See page 12) - 0.001001 sols (noresl) or
| 0.0002438 sols. (asanancjtv)
uonoentrnnion of ester 0.2033 gr da 20.2 ec
nitrouster 10' Aqueous zensian 8.2 ar
a ™ 32,93 ec
x4
e %
1,82 »
2,26
2.82
4,13
6.97
8.01
12, 14
fean value of & O.uu282

'éiaslrstion -of niona in solution, tone soecific infiueace of tne Hionm g:.

!-

Ia other moras n/o' is 2 constant guantity.




- lixperiment 10 reveated

Concentration of ester 0.2040 gr fan 20.3 co.

Wean gonp. nitroneter '9°  Aqueous tension 0.4 i Mean larometer ?58_3%;

a = 40.08 go,

-

X4
1.14 g0
178 p

w49

3,43

98

B.33

3,99

3.00 o ‘
| G e .88
e vk 5f'§.- 0.002888 e

0 s e e




20cc water + 0.2cc Qster.

,fj;iajhonrs. 15.4cc of nitrogen were geasrited,

ink t#st 4,

The same test. reveated in tha gZlass amparstas

¢

%“17718 nours, 4.560 of nitrogen were generated.

1ﬁgg£§quent1y the ester was ourified by distillation.

g

20153 ﬂatur‘¥v0,3ca éstsr;-

':C;Scofniarezin evolved in 21 nours.
.- : :

i

Catalyssr | ‘ 'L!?lﬂqllii‘{ |
e G - (0.001m01 )

] Gehoaatrattoa of ester G.2018 gr, in 20.2 cs.

jeud, Nitrometer 11° ‘Aqueous tension 2.9 py Barazever 753.5

e o 39.65'00,

o x 1=Xq
3.95 g0 38,70
1.33 » 33,83
24 v
28 . . B

Wean valae of k 0.0000810




mxnerimeiz 10 reveated, wWith tne Silieca flask.

Ca}alysar ; Gallotannia acid

0.833 gr or

0.0002438 sols (ssas.

o ' Uoneentration of estap G.1938 gr in 20.2 ac.,
fean tewmp, nitroneter 11° Agueons tensjon 9.3 mm

A= 38,04 co,

3.8 AEE

iy 4.72

fe g e

3.6 : oo T

11.6 .86 »
dean value of i 3.053377

.5
0. % 8.6 x10

&

Catalyser Galletannie ioid"? A
(Sample sane es in Ex#&rias:t‘j,!;

0.322 gr or
| i 0.0002438 sola(sapan
Concentration of estap 0.,3880 gr §p 0.8 0

Agueous teasion 9.5 mm

- '35.-94”3‘
..

i Q.57 “
0,86 »
Lna




-

Catalyser | Gallotamnic asid
C.522 Zr or
C,0002438 mol (bsahaneint)
sample 11 (See paze 20 dosenneim and Sehidrowits)
‘ First Farificanibn.
Uoncentration of ester 3.2033 £¢ in 20.2 ea.
’GTf:t;"nitranotet A LgOR A Aéaenus lension 2.9 g3
: : 40,01 oq
e

3.85% oo
s "
8.156
2.87

11,83

13..68

14,80

25,10

37.17

30.38

88,59

sean value of 'k = 0,004417
‘ -b

;A = 11.47 x 12
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J RO oy s
R 2‘,: ke
B

ain Edmk& niteometer 11°

"

ce

het . *
‘ o R
5.

4,0
R

Sl

4 R

T G

P b
ey v

: s "

Catalyser

‘sacole 11 (dee o

sseand

e Gensentration of esver 0.28133 zp in 20.5

o

$.88 a7.09

B.Ba » 33,14

8,58 » 35,20

7, » 33,87 :
. a9 48

e 32,86

. 28,18

Vean y

G = 8% 5%

s S 7 #E % s
G e g Soops
‘s S > M i
& A : 5 q I .
& B £ )
’ ¥ i A ot
Vi # o v “ v 61 10 o
{ ¥ % 2 Th
. 5 gg
ot
: er]
%
=

0«000%
¢ 20(wosennein and saniiioiitz)

Farification. ¢

3@

aueous temsion 3.9 mm

= 41.72 ea.

b (3 A=Kq
1.70 eo 40,02
2.27 ” : 23,45
S.74 % 33,88

: /

»”
'

ajue




bl

iBO ce uatdr‘# 0.2 co estep,

0.8 ce nitrogen evolved after 21 nours.

. A  Ostalyser R Sallotannic aeid
‘; Lo 0.32388 ge or
e 0.0002438 ol {

. ‘i'; Sample 11 (See page 23) |

X Ihird Parification, :

i ; ' Concentration of ester 0,2108 gr in 20,2 gc.

ean tiay.fut&rendﬁor : & gt Aqueous tension 5,3 pg

b | : b s 41.39 ce

-
%

Xe ;o e a=x
o e 40.15
Y - 18 . 39,77
iy 2.00 » 39.39
e gy 38,02
B8 385 v e 38.54
ka ‘ 3.90 » E
B RO LS Wigy T
6.5 » cio R TR
€8 gk e
8.5 » 8,18 '» 85,21
he v 34
: 7.33 'y 34,38
1604 28.85
15,80 - o
i R T © 22,08

:Rchifit109 ef¢ka-O.OOIOBO,




{

Catalyser Callotanmis noﬁd;’

0.33472 gr or

sawple I[1I (See page 20)

T:i | : Parified .witp N3HC02 and

¥

i

First Parification.

i
i
i

i
1

et Concentration of estar 0.2111 gr in 20.3 ce.

.ﬁp‘ nitrometer 11° - Aqueous tension 9.? mn

3 = 41.48 co., :if.

-

gy a=2{
a9 g4
s 81,97
g0 " e
453 33,95
5,08
Bub5 35,93
3.29
8.34
7.12
7.58
8.13
11.37

3#35‘!&Lg559£'? = 0.002238
O =sEx10"




Uatalyser

Sample III (See page 20)

Second Parification.

a = 40,85 co.

temp.

e 3.8 x 10

X1
1.81 ce
aar "
2.8¢ "
.90 7
3.9 1
3.8 "
4,656 7
g8 °
"
B.8s "
8.28
8.63
7.49 »
8.16 - »
8.93 ’
15,28 »

" 16.68 »
17,25

Mean valus of k = 0.001478
sl

Gallatannic acid

0.30128 zr. or

-

Gonceﬁtratioﬁ of ester 0.2079 gr in 20.2 oo,
b 4

a=x1
39.24
39.53
38.01
37.83
37.08
36.87

34.59




Catalyser : Jallotannic acid

0.31592 zr. or

Metnod [11 (3ee page 28) :

Inira purification,

voncentration of ester 0.2034 zr in 20.3 oo,

dean psrometer 784.% g L '
% * MRS

3 = 89.37 B8,

tean X

498 .

5.8 e

SR v e,

b g e

oan value of & = 0.001121
‘é& <29 x 107




7.8

8.2

0.8

10.06
Sone
s e

13,8
14.75

15.5

#

18.46 °*




X , ‘ a=x:

17.2566 1590 es = 23.83

18.0 15769 22.94

19.6 18.08 21.4%
20.3 1873 -~ a0.08
2{.2 L 19,68 19.98
22.05 20.34 igae. ®
. e s 17;67
%4.40 1a513
25.28

dean value of x "002142 )

CH = 5.8 x 10

]
Jatalyser Horig teid

0.0003871 sal 1£ 2800
30cc of ester solution + 2se of borie acid lo&atiau
ennentration of ester 0.20352 gp in 23cc ;
%ag. {itroneter 11.8° Agueous teasion 10,Zmn

.’
i

a * 40,0 ce.

fean valas
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Gzllotannia aeid

0.3244 gr or

wetnod 11 (See page 20)

Equrbh'Purifieation.

.4

\Conﬁihttatiogaof esser 0.2080 #r in 20.2¢cs, i

-

Vean barometer 749,58 mme
\ =

‘2 = 40,28 w0, | ‘

oo Lo

didg

t;iqs) o B X 00w = Xt es” a=x1
} : 3006 . R 37.87
9.8 ey 88,98
- , e e - “‘”. *”‘f:' i | ,' 3o t,{“ ,i . : 4.aé ; ,,:»i' 8343

5450 B:0i 35,19
Bl il 34,37
5.74. 38,54

ke 2

8,80 9 AE ' 33,7

LT T

+ 9,90 s 31.14
10,608 - 30,49
R0 10,52 22,78
12,20 T 529,02
12,85 11,48 ¢ 28,42

12,68 27,73

s

18,20 37,08
13.8¢ 28.44

447
ettt it Wig

:'“4WIVZ‘ B 1 mA - ) R q, ' i f.;. i1 "'f;; ;,'-J:%:\‘ iiﬁi -  18.82 ' 25,48

s i b e | G 18,00 22,28 &

1888 : 21,45.

13, 838 ? & o> 3—2 0.%3331 e

.68 19.80 0.002398
21.93 18,35

23.23 17.08
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Conditions whicn govern the orozress of tne reaction

It is evident from the above experiments tnat 2lass has a dep

%5
B\

influence on the rate of decomposition of tne ester. 1In all gases wierrd

apparatus has been used, the value of k diminisnes as tne reaction oroces

fhis is no doubt due to iLne alkalinity of the Zlass anich tends to decreai

concentration of Hions in solution. §itn stronger acids tais influence:‘

so*easily felt as in thne case of the weaker orzanic acids #ith wpiech “e

here directly concerned. Spitalsky nad no Jouot got over tnis aifflculi

coating tne interior of tne f1ask with paraffin put as ne pipettes nis1#‘

directly into the reaction flagk, he could dispense #itn tBe use of tn

el @ﬁ‘ sbiop owing to manipulative difficulties we BaVe been obliged to usse

e ‘u; %
! ne presence of tne arod= tube inside tne flask injure_

‘present case,
. papaffin coat during tne shaking of tne apparatus. fniz led: us to-t?y

flasx in tne place of tne more costly olatinue and toe results obtainea

peen very satisfactoby. fne drop-tube and tne peads introduced into tn
to ‘give an.efficient nixing of the reacting solutions are likevise madag
\44“‘r ) ¢ ,

i i ot witn glass wnile (%

5 ”/‘ Silica so that in no case is tne solution 1n contac

reactlon ig in progress.
f glags on toe readtion is va

9

I'ne 1nfluenoe of tne alkalinity o

S noticeable in the gase of anenol, pyrogallol and poric acid, all of wnig
-~no feeply dissooiated in solutlon tpat tne concentration of Hions'arevo

gyna; sufflciant to give a measuranle velocity of tne reastlon. HRasa s

s wiace in the Silick fieek, ke &66 ;t,'te”‘.{ﬁ

tion iz allowed to taxk
idity of tnese substances, 31i

W

ilitative 1ndie&&1on of the feeble ac

éQnstint% obtaiﬁe&ware owing to tne slowness of tne reaction roaghﬁ,r :

.

1n tne case of tne is indication is ausan~

glass apoaratus, evyenm tn

: : i 13 ¢ \59 :
py its algalinity. It is unnecessary to point out tnat tne TAREETS, ;.
ic, o resoreylic arigkgcﬁv

constants ootained for #alliie, protocatecnuls,

tne electrid conduct’

7

) . A aQ 1 n
all in the same oraer, a8 found 0y

are

HMMALWWP s Sz I o
i - — ; g n | nowing thesanfluence 0l

. TN ‘ 3



SUMMARY ,
1 Y » . -.
Londitions wnlcn.zovern tde progress of tne reaction
It is evi ' s
o evident from the above éxperiments tnat 2lass fas 3 pe
inf ‘ iti

luence on the rate of decomposition of tne ester, I8 all gases wsnepr
advaratus nas been ! : : f k dimini : %
= as been used, the value of k dizinisnes as tne reaction ‘proged

» tnis is no doubt due to tne alkalinity of the Zlass wnich tends to decraz

:
.

concentration of Hions in solution. #itn stronger acids tais influence

F

so*easily felt as in the case of tne weager orzanic acids sitn wnico we afl

here directly concerngd. Spitalsky nad no douot Zot over tnis diffigal

coating tne interior of tne flask with paraffin puUt as ne pipettes niS~~Q§3

directly into the reaction flask, ne could dispense witn tee use of tns'?

@? Nnich owing to manipulative difficulties we nave been obliged to use 1

i '?present case, Ine presence of the drop-tube inside the flask injares

. paraffin coat during tne shaking of tne aoparatus. I'nis led: us ﬂéﬁi;
flask in the plaée of the'more costly vlatinur and the results obtainea, 3
peen very satisfactory. Ine drog-tuge and tne oeads introduced into ¢
to give ar.efficient mixing of tne reacting solutions are likevise mada
Bilica so tnat in no‘case is tne solution in contact with 2lass wnile t3
reaction is in prggress.

Ine influence of tne alkalinity of glass on tne reaction is na‘g

noticeatle in tne gase of phenol, oyrogallol and ovoric acid, all of uni:;'

80 feebly dissociated in solution tnat tne concentration of dions prgs« o
. - 8O

‘ 4 . ‘ g 3 s
- not sufficient to give a measuraple velocity of tne reaction.  HAaep-t

5

A,%idtidn is allowed to take place in tne Silica flask, we see 3t laaa¥5

itative indication of the feeple acidity of tnese sacstances,
M o e S -;k‘r‘-" ?
_ constants obtained are owing to the slowness of tne reasction rouyp pa 07

In tne case of the £lass apoparatus, even tnis .indication is ansolf

by its alkalinity, It is unnecessary to voint out that tpne

constants ootained for zallic, orotocatecnuic, o resoreylic

are all in tne same oraer, as found oy tne electris conduct:

gnowing thesinfluence of constit
Ly &

! . ‘.‘M : 4 ey /

i T ... v B, -



‘L'i)

&unta ﬁare not beeu reg%ated in thne Silica'flasx-anu

 condqptrations, 1 have not gone into any of tneir guant

Ine temparature coefficient of tne reaction

T d : . s .
drawn from similap catalytic reactions, is DY nO means n¢

DI ) :
of 0.26° to 0.56° wnich tne thermostat had snown during tne o

€xperiments is vernaps sufficient in the majority of cases

deviation wnien k exnioits from its mean value,

readings is consideraply influenced Dy tne onaracter of tas 391
Ahen it is of a colloidal cnaracter as witn gallotannic acid so
siderable amount of tne 2as is Hecainea on the surface of tne 3
reaction flask, wnicn consequently escapes measurement and leads t /{15

in tne ooserved rate of tos reastion. a3

A_comparative revies of tne different metnods of purification of gjé

g 5
agid \
e |
A

S

s detnod [ (Precipitation by zeans of ¥all) is not sufficie

=

%
rid of all zallic acid from tne commercial szample, A sample #®hien BEET

- X

out 24 times still gave after sxtraction witn etnyl acetate or alcotol . a \
Fie

dallic acid reaction sxitn KON, Inis fact is clearly snosn oy tne high v
obtained for k ana \JN (;

b. Method 11 ‘(Unegual distripution of gallic ana gallotannia lci%
in étner and acetone) is a tedious one and we gan never, evan f{rom tneg}f
considerations, get a samole completely free frox gallic acid. 1t cgj
seen from the taoles that as tne purification vroceeds the velocity 60ﬂf€§¢

1Y
ag
o

and oonsequently the Hion concentration botn diminish and aporoxizate to A

'* 1!consta1t value,

c. Method III (Insolupility of sodium gallste in acstic othee) 1> e

.. fap tne best seass wnicn nass been exployed for tne complete geparation of

ik ;
i

ﬁsiiio-acid imparity from gallotannin. Unlike ietnod 11, even tee firpst |

fraction is so tmorougnly free from gallic acid tnat we zizat mitn suffiois

>
-

x 107 (S8es taole) is

-~

~ justification state that tne hion goncentration 5.

(04

| ahﬂﬁﬁda the influence of gallic acia.

W;wwmm.sw-@ e



K

' ' | B e
4 Affiniey constant and bovibal agtivity, :
9550 ' No oroportionality seems (o Sxiat hetuden. tho ot

of the substance and its velocity conatant. This relationsnin seens

Very much on the method of purification employed.

|
g‘

oA | Purification by Metnod 11, based on tne work of Kosenneia ani_

 ; Scnidrowitz gives a substance with constant values for k ani au and jad
it would seem to indicate tmat gallotannic acid is an acid of constant
d bower and of definite aciaity. finen We mmo=b® Droceed to ovurify tne su§
geording to Metnod 11I, a verceptible increase in tne value of a_ manif;
f &

itself as tne value of k droos down with tne order of purification. I'n
naturally indicate a partial differentiation of tne proximate constituspta&
'Inis method nas aiready peen stated to yield a'ppodact free frox gallie 3%?[

fne fact that we are avle to extract 1 suopstance after neutralisation with

R b
g: ! o lagtone or an acid more feeoly dissociated in agqueous solution thap carbdon
&3, 1 acid, ks could oe gatpered from tne figures given in the Laole,tqs v?}g%:“
in this case d0es not come up to the amount shown by any of
i ol 1 i under Metnod 11 .,  Fartner, tne agidity of tne products in tnis case ao;rﬁi
g T oL b s

to 2 pinimsm value . Moreover, by extracting the neutralysed product frmm;:

o ®otber liquor.according to Metnod 111, we Zet a pody wnice Zives a VelOciﬁ!{

constant witn almost the double value odbtained in tne case of tae third sa;i}

j : g
(Metnod I11) . 1f these be two differsnt cnemical individuals, tnen ,g{iF%

b : ; R Y

e . . in its chemical affinity. Toneash

the one must,tw1ce as strong as tne otner in its che . %ﬁs

i » e : o ; : ere dealing w#ith 3 hHomojspa
4 & 4 ; : facts do not permit us 1o gonclude tnat #e are N e

s  tg"gcyuostance. : b

H

y Y (RSN S  TNE
o cotoare the degree of dissocistion of gallotarnid adid a1t4_g$

of any otner weak organic acid

éf the molecular weignt of the suopstance in aqueous solution. According !

weiz 292 in : |
Ssabanejew , gallotannic acid nas 3 molecular weignt 1322 in water tut se §

*

y S i Aane ¥4 3
well enough tnat this numper has no rolecular significance 1n as TUCH as 55

i
7

: £ zination of the 20le
: : atic methods cannot pe used for tne deterzinatl S Led
 ordinary osmolic metnods car \Hf?
W :
Vig?TSQt of substances in a colloidal solutiom. -

»
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- LY, ﬂ,?t‘. form of teatomeric cnange , the free acid lioerated

Btill tpe view advancea by Kunz-Xrause,

&
¢
, ¥
s,
'/’/ A/ L)
)
» /,“’
43, -

Norxlng witn ﬁﬁprecipitate with potassium acetate reffered t4

of #hicn mention is made below, the following analytical figsu

wnicn wnen calculated

a

C148904K for the potassium salt.

A &
0.4383 gr of

tne substance yielded on ignition witn #2830,

» (J.4
G4 503K
Ve calculated (0.1052 ZEr
v AR
founa 0:1032 ». y

Althougn it may be too premature to draw definite coxr

Work done on the 'saojsct, it may befmentioned tnat tne resultsvél

that Zallotannin as vurified @gcoraing to detnod LIl is not 3.313119
orobapble zixture of at least two substances wnicn seem to ve of an §
character but for the different degrees of acidity. 1t is i:aq;:ﬁfg
to say at oresent woetner it is caused oy 3 tautozeric or 3ny‘b;nerw§
change, A point of gZreat interest in tnis connection nas veen nothad

[ne votassiux compound formed oy precipitating tne tnird samdle gnueﬁ
in an alconolic zedium witn votassium acetate is odtically inactive 17
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69.8° of thne original sample. If this ootical extinction be Jdaa

fror thDe DOtaseiuz

agidification snould oe racezic and nence ootically inactive,

ally found to ve tne case, Imagination camnot bicture tne

a ohenomenon ogcuring witn Nierenstein’s lencotannin ,

whish should under no cirsumstances snow indifference to oolarised 1ig

Walden, Awenz ana

Pecently in its detailed form oy Nierensteln is in ivs szeleton savoorts

1t i3 not vossiole for us to

the raesults of tne apove exverizents,

‘ el i noo o in et Y #OPK NAas nol Desn GGl
a0id and whicn to nis leuco comsound, | HOES. 0% bt -1
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tneip Separation we remove more and more of the canstituont‘iggcnhno.
the greater acidity or in some way | :

facilitate the formation 04 a io@gj

1

active suostane

.?.‘
ce from an inactive acid with a nigaep dissociailon ! St

-

2nd., )

nis nyvotnesis would depend on a suppositio

n taat, owin

zetnods emoloyea in durification, a condensation takes place betasen t.':

constituents wnich Nlerensteln soeaxs of .

By tne condensation of toe

“L 303 pnenolic Hydroxyls in tne diZallic acid and leuco tannin we Zet an i

in wei¥nt of one of tne ArOoups attacned to the assymzetric caroon atox

1 could possibly account for tae odbserved increase in ontical activity,

forzation of a lactone of tnis tyoe it is evident that tne aciiity of

product would be less tnan the sum of its constituents.

It is impossible for us at.oresent to test the comparativa mepits of 1

iﬁg apove mentioned nyvotnesis.

The foregoing exveriments do not give us a thorouZh ‘imsignt i

chemical constitution of gallotannic acia put contrary to tne thsory §4
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gcarboxyl group in tne rolecule, experiments sqon that the acidity is zotix
i %
" *‘
to any accident but snould ve attrlouted Lo the eonstituents of tne saaa}

<fﬁ:‘2- itself. I otner words, gallotannic acid vossesses a free carooxyl Zron

7
rats - |

lig s 4
\Hp : seems to pe a mixture of two or more chexical individuals vpossiely of an 3§

gharacter.
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