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10 labo tort of th 

Um. eraitJ d been act1v ly " DC med 1th the atud7 

of _tuml rodUcts f South tric n nts hlch 

kn to b to to c t 10 or re orted a of ediclnal 

De ton tly ccmcent t d on 

the pos iole 1 olatlon of eu re-l1k c:1rug f 

nrxc}lpol 8 calash and it was decided. to iDVest1ga.t 

oth r oeslbl source for quaternary lo1ds. 

Siddiqui ( c . In • d. Sci. t 

1935, E,. 421) h ort th Is01- tlOQ th 

S8, backsine, C12Ha102N3* fr 

;bgua.L., and it d aided to t n 1nv st1aatl0 of 

othor .. C~~ 

..................... specie B to pr 8 nt an lnter at .. 

i tie d of tu y in tha the t1v 

of' th od 0.8 r .die tor such Wide 

a.n . laria. bla.ck\'1B.ter fever dye t rye 

us infusions 

( att and 

Dr ;ver-Bmn wijk. .-;:.:.:~:;::;:::.;::.:.:..:=-==~-=::.;::.~~~~=-=::..=::::::.;::~= 

t p . 69.) 

On the ot r 

nge in that active C ;ounds ot dive 

tructur re r orted .8 cont in cd in th iff r nt 

3. 
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&pec1es. For examp]. , in add1t10D to chaekuine. ell 

1919. l!. 1.) f,,-om Q. J!,~. 

$be we11 known Semw. de (~. {lstula) ancl the 

1eanetu .r £. lDIll-.rl1 ndy COUtu.1rl eetmoslde It, alld B 

(cf'. stoll and ;Becker, I:AQEaesQ ~_. Na tuml f.lgduc.t,!. 

195. 1. 248) Wioh are glyeoeides of d!anthl'aquinonelh 

and chry opbaxl1c acid (4~S ... 41b;ydroxy-2'"'lUethylaDtlU:aquinoDe) 

1s found 1n 2.- UI.ml~ an 2.. blame 

It le of interest tha.t the naphtbaqulnoneo bay • 
. 

antima.larial and VI tamin-K aotlvi ty" a.nd the reported 

medicinal ~ue of ~txacte from Ca sias eould well be 

attributed. to tbe a.nthraquinone content. 

It l1la.S decided to stan this investigat10n with 

~., JAa:lg.t:g and g,." d!(hflpabotn. both of" "Which batt 'been 

introduced lute South Africa !'rom South America. 

The f'ruite were studlcct In1t1al.ly f'et' alkaloids 

and anthmq;ninonee as glyeosides.. OBe of' tbe rlrst 

substances isolated a colorless crystalline glycoside 

'V!11oh promised interesting structuml studios. Thiu ) 

""'stanoe however. proved to be the rare snga,r raftinG •• 

ExperJ.meuts carried out on this t1JQ.te~ia.l 'betore it 'W&8 

recognised bave revealed interesting additional proof as 

? 
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e eml of th 

p:ropertt a now corr ct d. a.nd tb: ey studies pe t 

thelabOr1ou of 

c1'Ilshed d r. t t 

(1) R us d 

(II) Allow 

0.3 

I. 

thad f 1 01 tioD 

• 
r us . 1'11. 

1dlf'1ed ld.th c tic acl 

d, with f'requent tirrlng, i 

cahoUc by ohloric cld. 

of t e co 01 1L£U .... L""r re need PI' S't.U'"e f 

dit10n of a l·ttle raftino 

dro.t • In fo of th cry tall!!! 

from oth Q. 

o 101d or thraq inane c 

ldu with 01:\ 1c 801.V 1dentit1 on x\ract1 

bUt on th ad tiOD of oni re1nOCkat. choline 

t th crys 

!ietQgSi il. 

t t t 
• 

d tho melt! 

:By this thad y ry 

ob iDe f 

ide tified by 

t t1 lndic. 

int of richlorid • 

1 q ntlty of' 

5. 



• 
£. lAu1mtg. aDd th 

o~ g. 1Jl5j,,'y1ga90tU. 80 in very 

the ed poda 

1 yield. It 1 

liroposed to nr~. 

Choline s lao obtained by this thod. an4 

'9Urlous ubatance ct ri tic col~ ct10ns 

th concentrat d suI ric act e 1 olate from th 

f'rult$ o:t th 2,. lamA_ a.nd £~ M.~l!2m- These 

ere present ae ter eoluble compounds, wer· 

1 lated lther by preclpi tatten from the alcoholic 

ext ct of the teri ith onia, (y thod I). or by 

hydrolyai of' t e residue t the cohol1c ext ·ot. 

with 1 hydrochloric acid, and subsequ.e t tll 1"0 

extraction (Method II). 

l!et}lod I . , 

The co pound wh ch to ed stable t 

on th ddition of on! to the cld 

lcoholic extract of the crushed e or 

sequently hydrolysed with 100 hyrochlor1c old, an 

lso1at by thereal ext etian. 

_fASbgd Ih-

!ho 'Which e1" el ther not 1 lc. or too 

01 1c toto 

by hydroly Is f an aqueou 

ltD, 

lutlon of the 

o.f the alcohol. an 10th r au 

obtain d 

ob loed 

nee 
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extrlca.ble from the solution. in eJ. ther acid or 

alkaline condl tiOD. by 1 tb.er ether 0 blorofom. The 

tollovin Sttbstanees r Is01 ted:-

Origin ·!ethod Color with Color with emarlca 
H2SO4 Ammoa1a 

Pods II Omt'lSe- l ed 
brow 

Seeds I Red-bra 
I 
Pink The Utlh7drolYs-' 

ad. sub tanco. in . 
aqueous solution 
bad a red green 
fluorescence. 
l>henolic BUb-
iatance was also 
precipitated on 
hydrolysis. 

Seeds II :Br111iant Br1clc-r An acidic sub-
orange stance soluble 

in aDInOni was 
precipi tated on 
hydrolYsis 

A11 th se 8ubata.nc f1"om Q. $11dYWAbptrz er very 

sens! Iv lud1 tors. the dilute ueou solutioDs tum1ns 

rr pink in lka~iDe olut1an. to yell in cld solution. 

1. 
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Oriein Method Color with Color with 
1J2S04 on! 

\ BroWll 
I A reducing 8ub-Seed I I , YellOW 

J I stance, probab--I 

I I 1Y a. sugar t 1 

I 
I I to d on ! 1qdrol.yale, and 

a. phenolic sub-
I stance was pre-

I cipltated. 
wh1ch8~ 
deep purpl. 
solution with 

lI. 

lInD luble II 
I pbenol1c b-Seede l:Brllliant 
!o1"1mson stane s pre-
l turni I clpltated. 
Ito orange w1ch gav J on 
I then bydrol,ysi , 
lyello • deep pur.ple 
I solution 'With 

I lJaoll~ 

1hl sub t ne n thraquinone derivative. 

nt1t:r of ta.rry ter prodUc 

In th extract.ion of g,. l.Ievipt t vh1ch IS no 

pres .t i the 

rt:Y ttel: 

Whe this 

old solution, 

BUb tanee s left whie gay a rtl iau! yellow 00101" 

wi th oncent . t d 8u]:phur1e a.c1 t a; a yellow olution 

-, 
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wi th amIIllOD.ls.. 'l'h e color are oba.ract rlstio of the 

s mto81delh 

A tall d tudy e of r f1'ino e and the 

thraqUblOD~ whtch IdentIfied a. 4:5-dihydro,q ... ?-

etho~ ... 2- thyl th quinone. It pr eent in nly 

very 11. qu ntltl G and not or than 600 • r 

flabl for thi study. 

1'h failuro to metlqlat the t hydroxyl 

groups under DOl.'JDal condItions was ttrlbuted to 

soc1 tion. · and th author bas inclu ad in this thesis 

rl1er tudles on a 80cl tlon pr ted by hydroxyl 

group. The c plete exclu Ion of extraneous b3dro~l 

groups. a pr autl0 dictat d y th rlier stud! • 

bas P Emitted complete ethylatlon. 

-. 



• 

PARt I 
.. 

RA FIBOSE 
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10. 

The substance obtained from C. didymabotry and 

C. laevigatum is proved to be raffinose, a new method for 

the isolation of Which is described. 

The stability of the pentahydrate to 85-860 has 

been established in contradiction to Hungerford and Hees 

(lrul. Eng. ~., 1934, g§" 462) who state that it is 

unstable above 780
• 

The structure of raffinose, as gl~en by Ha 

Hirst, and Ruell (l., 1923, 3125), and Charlton, lIa orth, 

and Hickenbottom (l., 1927, 1527), and contested by Irvine 

(Cham. Reviews , 1927, !, 203), Geza and Zemplin 

(~., 1927, 60 B, 923) and Helferich and Rauch 

(~., 1926, ~, 2655), has been confir.med by oxidation 

with potassium periodate. 

The stability of the It6-oxygen bridge under 

periodic aeid oxidation has been established, and the 

stability of the sucrose oxygen bridge has confir.med the 

findings of Fleury and Courtois· (~. 2.2.£. ~., 1945, 

(V), 1&, 548). 

A method of estimating the nature of the oxygen 

linkeages in polysaccharides by oxidation with periodic 

acid and hydrolysis \rlth dilute acid is suggested. The 

1:4-1ink of lactose is shown to be broken with periodic 

acid, but is proved stable to short time treatment with 
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14. The 1,6-11nk f el1bl e 1 

p ve to b 

l.ut to 

:bl not only 0 hot ulp ric 

th col· 1 sul ~lc 

n to p n.od1c old oxidation. 1'ht! ucros link i 

very ens1tlve to dilute acid hydroly Is. but 1s 

cl by periodic ael • 

S11v r on e in ~ 

tb e pIte zoylatlon of ra~fln • 

A aolourla s crys llinc b tance i 0 

It contaIn ter of cry liz tioD 1ch 0 

p rtially l08~ at room t e tur 

• e eltln point of the by t 

under r uced pr ur. 
'17 

85°, [J.. ] +106°.5. 
=:P 

( ter, 0, 1.39) n ot th anhy I us ub tanc t 118-119°. 

Aft r hy 1Y81 with hot 2N ulphurlc 01. th 

r clue d ehlln t 1ut1on. tl. P 11~ ry 

f the bydroly eubstane by pap r 

ch tograpny reveal the pre eDC of gluco e. c e, 

nd frueto e. 1'h re ence or gala.ctose 8 contt 

the pro ucti D 1 clc acid on o:ddat on with ni tr1c 

ot " 

t e pirlc~l fO""""...".4a 



h 8 C 

t e 

p 

[ cl ] +104 .0. 

j) r lu08 

.Mif 

it the DtUZle --.~ 

0, 

1 

t r1 ti it 

hlo. 

I d.eccmm 

4 .......... u. 19.2.- e1 ,. 

1n 1843 

ch drop f"r 

1 • 

(Qamn~. •• 1855, ~ 3 2) 'loll 

( 1 85. l.f1, 2 11). l d tar ound in tt n- d. 

( 

by!. i 

Toll. 

(;Ja 11· .&5.. 

(~ ... 1885. a 

I: (~ •• 18_ 

.. (2), a2, 3 

3?). 

., (2) 2 

; 

,. 3 7) L1 t..~. laDtJ 

L1 t ~g.' 1890 '" llQ... 79 • 

. ( ) f. 662). 

eet-root 

201)= 

thel t t t t r t ry 

. 10 t t 10 0 \til th ut 

bl'sro copic. 
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'hydrate containins six 1 of 'tier. obtained b7 

Cr78 l1zat1on from di1ute 1e ho1. 

(Eerthelot. C rft!!~.. 1889, lO~, 5 at 
~. ~. ~., 1889, (~) 2. 656). 

Xhe bstanc is 110 know to b Do 

Tn aocharide. y1 n 

OD c let by'ly 1 J 

luoo 8, tructo 

ct10n ot illY r se 

gives '.llblone nd fructose and uls1n y1 lds 

an !UCrGU. 

1 

From 1894 to 193-4 va:rl0 ethods ot preps. t1 on 

in 1 34 Bun crtord d i eEl 

ined raffino e on 

a. 1 c erclal s e by aeeding h avlly 

th the raffinose, an allow1n th m1 ur to crys l1ce 

at 15-18° durin 20 dayo. undr 810 So tattoo. !bese 

crys 1. r qu1r ... everal ecrystal11 tio from w-ter 

before they were pure., 

laolated fr the seeds f 

It. 9!dml.1?ot a. n Q.. laC'f1B&_ by D W and or 

sL~11fied proce G. 

~ yrup. obtain I ,rom t c tat, ed ede by 

loohollc tlon and ubs u nt r oval of the lcohol 

under r duced s diluted w1~ n equal VOl 

of • er and two vol ea of' ac t ne er add • On 
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a 

coli o.crnight to 6-10° the raffino 

Cl".Y8 Uin f, m. On flit lon~ d ....,.L .. U£ 

mixtur of ac to ter. c~8tall1ne p 

S obt inea. con in1 very J.1ttl ash. and 

d olori 11'1 .. 

tb. 

tahyd 

ee41n 

~ uolubl11ty of' tino e pcntnbydmte ba. 

'b en Invest! d 'by Run eri'ord an Bees (l29.- 2!1.) 

be we d hey te 

t e ture the h7drate 1 not table. 

in 

te 

lID 

:bstanc bta1ned tone 

pr 1pi :tl0D 81 ted obarply t 85° • 

'It 6 not hitherto be recoJ'ded tbat mf:!lnoB 

1 se to ' olecul s of' tiOD t ro 

nei ther bas th elY bygro c ptc natur the 

nbydroUB ub tanc been noted, the 

lining a l~ in two hours. aIld pl"eo nt!ng 

r 1.;y vet 

In vie of th1 " the dift ence b tween the 

eltl int of th pentahy rate from _C:::.;:ro.::~ 

that re onled tor 1'1"1110 • it wa.s not 

rent h ffines 1'1d 

c 1 to Inv tl tion of the ubBt nee obtain 

the of the C B necessa~. 

14 ' 
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15 • 

au tan aoetYl ted at elY rea411y, vi th 

cotto nbydride in the presence t pyridtn. e hend -

acetyl 4 riv tlve 

mel tiDg int el tl to tl~ 

bl b. ent lut of sub t nc , 1. • 

the production f a. clear blob, 98-99°, but n 

ma::~nine; the bstance ero opt callY after lIght 

sinter t 92 it 8 foun t t it already elt , 

but eo 1"1 1 d vi th tiny ubble . d 

ap rently sol.1d. OIl ing the t dy a.t 

t1me, the this 

tnt of' the 

• i"he pur! ty or teo 

c nr! cd by a. ye1. 'l'h ree rded eJ.tlns oint t" 

the ende -acet 1 de rivativ of ratt1n a 1 1000. 

kuglaatlPB' 

In Tie of th probo.bl d1f.:tlculty of c letel,. 

enzoylating a r at this le, 1 t decided to use 

ea. yat. i'h nub 8 benzo71a. ted in th 

manner wit benzoyl. c ride in odium hydronde olution. 

th the dd1tlon o~ a little f llv r oxide • 

After baktn t olutl0 foJ' few o. t.he mixture 

be e c letely solid. aft r 1 aVin for one hour, 
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8 found to tullY enzOY ted.. 

(A CX1r>el~ent C rrled ut th luco c, 

10 of s11ver ox1d· t in 

xtur of 

both 't pent.. a.nd tat ... nzoy]. derl~ tty were 

1 lat • t th luc e pen -

Moh e1 t d at 1840 

ted at 15? n subs ucnt cr.y tal iz tl n 

f-r ac tone, nd 1840 on in cry ta,111zin tr 

a.le hoI. e racor e .are1tin point f cL - Slucos 

P -b ll'ZO t Is 18,0, d t f' the ~-c 

.57°. 

The relative tabl11ty of the o.xygen bridg to 

ttack by mine 1 acid, ll'lVC tigated by hydrol:; 1 , 

subsequent ox! t Oft wi th sod! iod.1te. One 

bridge 

minut 8 h t1. 

givl . 1.21 -CRO g u u within 10 

th ~" s11l huri.c acid. d within 30 

m.1nute~ 1.38 -ORO grou sere present.. H tin for one 

hour th 1 'P eu.lphune acid on a boiling ter ... bath :v 

2. -COO grou: s. 

The fin ing are _ ceo Ith th r It 

fon d hich. l y easily lit into 

f'ruetos and eli 10 • ~en by citric old {J. Ch • Soc. --



• 
ey a.lso co~lxm by the 1 ela.tion ot tru,ctosazOlle 

and me1iblo z 

5- 111 e with 

the ~finos after drolYsis ~or 

o • 

The part! 11 bydro17sed :prod ct 8 acetyl 'ted, 

ell 10 e 1s01 ted fram the products. 

'8 4 iletely hydrolY ed product a b soy-

1xed product l'e8OlT Into its con-

et1 tuen :=ina column 

Glueo e tetra. ... and pen -benz t. 

beuoat t Xl tl fructo e enzoate wer 1 .,olat ,and 

1 entlf1 d by their elt1 

tnt withbstanc 8 pre re from gl eose, 

and frtlCtO .. 

Tbu t e sub ta.nc fr Cas-ala. ba been P Teci 

to give a bnzoyl derivative With the 
• 

e ~t1ng point 

a that fODmed from fflnoae, nd to ve fructoe nd 

17. 

elibl e on rt:l 1 taydrolysl 1deDti1'i d by their euoneSt 

nnd glucoB • saJacto e d fru.cto e on c 1 te hydrolysis, 

these i tift d 8.S the1r benz y1 

derivat1ve$. ~er chromatography on not baln 

a proof ot conntltutl0 • 

cept d 

These fa.cts, together th the rota.t10ll and th 

t'o11D&tlon ot pentallydra.t. iDdi te t ihe aubsta e 1s 

raffinose. 



• "her proof was a:ttorded by an eJC3JRina.tloD of 

the structur 0 the Wbstance by periodic acid and 

perloda. te ox1da tion. 
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lfa or'tb. II1rst a.n Ru.e11 (los- 01 t.) first 

camined the tructu ot mfflno 8 by th lr clas leal. 

metbod of etiq1atlon, subnequent ~drolyslBf nd 

identification of th tbyl deriva.tivs produced. They 

~ sugar the struc rei 

I 
Cll20H 

r~R 
---r---- C-

Glucose 

This structure \1130 chal.lcng d by Il"V'ine 

(QAga. Yiexu. 1927 • .4. 2-0) no ga.ve h struct 

for l1bios$: 
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ldt1g th. t%'Uctur of mffloee J 

~=-\ 
~0lI 

-- c
I 

• CHOR 
I 
OlI R C1tOH 0 

I 
CHOR 

I ________ 

I 
ClI 
I 
~OH 

~OH 

/ 
G a. and Z liD ( ., 192'1. 22. 923- 30) 

tlmt th re8\llto r prevlou 'WOrker 'Wer contra .. 

d1ctol'Y. and a pro ched th probl fl"O different 

'lhey hydroly eel f'f'lnoae" th top Y Gt~ and ·· 

»r r d the ox e fro: the stropy elibloo 0 form • 

!h 00 cetyl- e11bo-D1~rile prepared ! this · ·8 

l:xture, , of it bc1n d- laeto-d- ~bino8e. This 0 

2 ,. 

lncapabl of forming an osazone, the1'efore they ga.ve It the 

tl11cture. 

:-------0 --.... 

lFn 

elI 
I 

l~ 
I CB20 

I 
nOOH 
I 

p~ /0 
lICC~ 
He 
I 
~OH 



f'l:O 'Qj. they d duced that th mel! bio t 

1-4 lacto ldo-3-d- ucoao. fiuD e yields ellbloa 

fructose with top y can 

th In. d bas 120 r ducl er. The stzucttlre 

of cal1 bo.vl be e tabl1sh ;rth" lI1 rat 

and IIi,cholson (_ •• 192'1. 151~) th truoture for r,at£lno e. 
/ 

andZ l1D at according to G J. 

• 
Sucro 

Aft r 1927 no further ~ so 0 to :'IT been dODe 0 the 

tructure of this ... ~ .. ""'"' . 

It 8 decided to exnminc t ubstanc obtained 

from th !£islia specie by 0%1 tion ld th periodic cicS.. 

t P riodat , a. c hod t had not before b 

This hould gi e very positive info tlon as to tb 

structu • 
In e t ting the nlLunu.-:r of o:IYgen at 

• ab orbed an the lb r of u1va.l ta of acId hich 

8 ouI be pro uee ~ on y sugar. 1 t 1 



... 

• 

nee ry DOt only to take into ccountthc ber ot 

glycol roupi s pr Be t, t certain ecolldary 

r cUons which may e pl.a.c • 

For inutanc ell glucose or gal.a.ctosc 1s 

ox1di • the tollo ing serie of c'ba:rlgcs tak p ce. 

CliOH 
-1--
eBO 
-1---
CHOH 0 -FV 
CIt 
I 
~OR 

-

The under. 1 ed 

fo c eater. wb.1eh v111 be 

bydl"O.].ysed gi vlng third 01 

up, and th sub tan CHO 
, -1---

CHOn -1- _. 
CH20H 

22 • . 

lIIh1ch vill b :furtb.er ndised, Ing t atoms r oxyg , 

and ])roduci two re acidic groups, ing a to 

fiv ray j' n a. t • a.nd fiv Id1c ups 

p cede Th e later t ge JDfJ.Y' be 'Very 10. 

oxidising galactose 

fo1.1ov1ng reSUlts ob In .. J 

rime Atom of oxygen 
absorbed 

30 min • 3.0 

hro. 3 .. 1 

11 days 4. '15 

per10 te, th 

~l.4 

3.5 

4. '4 

of 

On 



hr.3 . 

1 

• 3 

5 

21 

to 

• 
ta.·ei 

3. 0 2. 0 

3. 2 . 6 

3 . 2 . 

. 9 2. 

• 9 2 • 

a uum. r of 001 

of it 

c nditlon f th ozidation. th 

! . c ci pr due 

I rder to t 

rlodat OYer 

of 0 1 C c1 

o ·1ug. 

oxidi d 

At th 

odne 



4 

t1 r incr ed t~ 0 . 98 in 24 huu .. 1 . u in 4 

1 .09 in 6 day nd 1 . 1 in 36 t the d f thie 

t ot rb . It. 1 

obYloue t t mer these con tieD th de:COll!1POsi tion t 

th P ucts of 0 

911 

P 10 

equl 

bl .. 

th p rlodic 01 

ith pen die 14 2 . 0J. 

prod.uc In 2 ' 

o t h fo lowing r t 

ad I 

At 0 oxyg ulval nt 
a.b rb Act prQ nc 

• 4. 1 

{) hra. .l. Z 

6 hr . • 
4 ys . 5 2 . 14 

6 day 2. 15 

U day 5. 

It b 

in ~ . r th t e ~ OrptloD of 

th production 0 f 1 eule 

of 

• 



25. 

only ructure to tluty these eoncU tjo DS 1 t t 

!hie i t d by th 

t u t tin the att by 

on tb ct10ns of 

CR H 
I 

Ir H 

c 
I~ CDR 

--I-~ 
0 ClIon 

~/ \~H ... I 
F en C~01t 

I 
OR ~ • 

t Glue 8 

VU2H 
I 

/ 
CH--.. O 0 

/~ ~~ 
0 

0 'If CIrO/ ro 6n 
I 

ClI CB2H 
I 
~OH ~ 

It t t th1 at c ura, OD 0%10 tl n h 
c 

01 Ul. of 1'0 c c d. th re 1 0 
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p08s1b111t7 of' aecondary oxtda.tlon. aa there 1& neither 

1"o1"iD1c ester. nor yo:xa11e acid present. 

Clf90lI I £00 

CIt 0 --

/FOH 
I I cnon OIruH 
I 0 I 0 

o Cl!vH · 0 k/ b:Y \ rOH 
I t~OlI F r 

CH:aOH ~on 

G1uco e 

CHraOH 
I 

r ClI-- --0 /coo I I 
COO C" 

0 o n.e 0 V !:/ 
I I I r cs ~ll 

1 
OH C OR 

1'h10 tructure will .bsorb fou oxygen ato f and pro ce 

ODe mo1ecule of romie c14. 

26. 
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~OlI ___ -- CR en 
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Isolation of Raffinose from Cassia Seed 

The crushed, defatted geed (1000 g . ) was a~lowed 

to s~ak in alcohol (4 1.) for ten days, When the alcoholic 

solution was found to contain on1y a very small amount of 

raffinose . On subsequent boiling with alcohol containing 

1% acetic acid, however, the seeds yielded 0.256,% of the 

sugar, 

32 . 

The alcohol was removed under reduced pressure, 

the temperature being kept below 40° , and the remaining 

brown oily residue was shaken with petroleum ether (50-BOO ), 

and left overnight . The cloudy petroleum ether was then 

poured off . and -the residue repeatedly wa.shed, :first with 

petroleum ether , and then with acetone . 

The remaining syrup was dissolved in a very little 

water , two volumes of acetone added, and the mixture kept in 

a refrigerator overnight , when a crop of the needle-shaped 

crystals of raffinose separated. 

The substance was filtered off, washed with a 

mixture of acetone and water (2:1), and recrystallized from 

hot alcohol, from which it separated in the anhydrous for.m . 

The penta-hydrate (2 . 56 g.), was obtained by pouring off 

the alcohol, dissolving the anhydrous cake in a very l ittle 

water, and precipitating with acetone, 1Il . p . 850 • 
(water,C,l . 4) 

Found: C, 35 . 3; H, 6 . 9,% 

J
17 

[~ ~ l' 1060 .5 
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. tin of lutio to 

1'1d, d r:f f 

OM : Of 43.0; II. 5.0 P 

CZiR47014 Z.C4RGN S,Cr r ulre C. 43.2; H 5.1' 

th old 

O.~j alooholic hYdroChloric cid for 24 hour. he olutlon 

ine i th· ani. 11.1 tered. iMfie 'Wi th 

acetic d th . lcohol dietill. d xr under uced 

reo re 40°. 
'l'h %'I sultant yru.p a 418 olved in a lltt1e 

t , "it th t:l.on f chloric 

Id. d the pr alpi . te of rry til er off. 
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thro: 

It 

t ebl 

liqu1d 

, {_ii} .I.I.J.t::i.L .. :;; a 

t n drop tehcs on te 

on 

Th efu 

ll:r:O 

a 1 'eatlng the 

llne 

the 

t1ty, 

with eth • 

th 1 , 

1.D 

til ,. y1 1d 

latea 0 

orin no J 
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hour. Th 

in r:f d1lut 

luti n ot rt 

to 

ice 

Tello 

cll It 

otf, and, he4 th l1ttl 

COD 1 :r:a Ie lubill ty • 

_. -=.-.r.:;=~;.;;::.-. • 

\ 

of olution of picric 01 

ad to lut on of f he alk..'''t.loid. 

Mter a f 11 lnut the pic te S"L.-u"'-''''''CLted a v ry f'iD 

f11ter-r-a ing pr te. 1uo 

• p. by the 

t eref'or • cas in • 

IR:I.lI::-CU fr th 

--.. ....... 014 , 
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t 

Cholt e 

both _ ....... ,<". 

th£. 

• 

e e 

et~le 

ugb th 

., 

Chol 

pf th 

th 

Chol1n 

tloll o:f 

e 

y 1 t 

ath 

d !f,. 41dmawm-
ripe dB con 

f t e reviou had eh 

ined ch line onlY', th ount be1D 0J.m t 

ontaine 1 th r nt y • 

ob ioed f o1uUon o'l 

looho i.e 

1 

ther or llor fo • c1d, r d 

lpi ~d e th 

oluU of ·amI1lO1tl1l.i1Dl 

bytb. 

y icc 1 c m t nat! 

kat • 

rid, 

f th 

rein bt cry ta.la. 
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s 10v to tend in o. k 

co oll ours. th solutio 

edt 

cidttl d wltb c tic acid" th alcohol distill ofr-

d r r duce pre s re 10 40°. lt1ns syl.'U 

solv in ~t1 chloric old, 

t lth petro1 etb r tb 

"the olut! th 

-ext lth th • c1 r red 

oluti tic cld. a solution of' 

d th hole set sid 

ov :t .. The c dis 

c tone. th o1ution r11tered, to 

vhenvery larg dark r d r 

ot cho1ine 

1. 738 Z 0.002 

te J - 1.6 

r- tor ' 

t 1 . '13 • 

eou 

5. 



.• 

recry 

lid'th the ddi on of nuf i 1 t tone to dt solv the 

~ g tly to tb nc tone. the -

te dep 1 d. 

C~ 6. 5; ~ 4. ; • 23. · 

on me 
ou t in h.eJa[l.g()na.A. 

a 1n roe tt 

c) n e 

.Q9pfi~217 %W." 

Ttl cho1in 

fae 

h;1dro 

ter until the 

lea 

color. '.fwo or thr e dro f 

ad d" and t preptlra tlon 

• 

tip» on 0, 

1b1 is ClU~ra.cter1 tic 

iDk 

The r clpi t d chram1 

t11te d 0 f . and d of the fl1tr~te 

oD1.acal. 

hydroxide 

p cad on 
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. microseo d heat d to d 1"',YtJOss. A drop of 

pl: t1n:1c ahl rl stine i.nto 

tion. Into the sid of this drop tbe pre 

a ve1!tJ unt of sod! to 1 e solution. h n _ ........ 

black reo 1iB..1!1RLLl13. er to d in the t:h of the 

od! 10d1 e olut1cn. fJ.'hia e eha. cter1st1c of 

cho1ine. 

f£ef!renqeg 

l.ink. It-

v J;.DnlP&d.n •• 

(B.V •• D. ·Centents UitS . rD 

1 .. .43-5. 

) 

c clllori e (0.037 g.) s di 01". in 

ter. (2 e.c . ) an a f chlori e 

(5f solution) ddod to tb . boilin solution. on 

ref'riserntlon th aurichloride s r< ted in beautiful 

go1den p1at fh .. p . 242-252° with dec osition. 

Bee rde tor cbo1ine uriobl.or1 e 243-250°. 

61. 
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:5-dihydraxy-?- tho -2 ethylanthra uinone 

~:::J..!~:..=:=' nd 

1 tifled. 8 bee pre red. 

crystalline quinoDOid compound 8 obtained 

f the seed8 of. g,. t by extraction with 

lcOhollc hydro orlc i. Vb1ch bad the lri 1 

fo~l..I.G-. 

solubl in benzene d in 

ether, an ngly llo1ubl in c tone. which it 

Crystalllz d in yellow pri • p. 205 0. It 

ub1 e at 245° eric pr sure. foming yello 

ctnngular crynta!.e,. Wioh va rilli t rime 1'1 

001 r with concentrated sulPhuric acid, fadi rapidly to 

om'usc a.nd th n ycl.low.-

It insoluble in oula. 10wly olubl 111 

3lf sod! by %1do, lut d1a.t 1y o1ub1e d11utlolh 

foming :t red s.olution. On stand e '1 • 

this Glution e slowly decoloris., tine red 

prectpl te a fo ed. In 5!1" sod! ltydronde the 

eubst e not soluble, even 011 long in " but the 

cry tal turD fr gol 0 urple. and r 

1ndef1n1t ly. 

68 
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7hi 

1 lcative 0 co-ora nation of 

in 

r 

quinon 

00-

o 
l.ut 0, yel 

tion. 

deposit 180 

W 801 ti 

• 
d10xid throu 

n 

be1Q8. 

solubl in 

th ri nal 

b tanc 

pro ......... ~""'. proving th bo 

d by DU'~LI!.W. 

• 

DC bY c. 

o ngcd to yelle , . d r tu ad to r 

in ir. be Dthr quina 

c • 

Crm thro out of t 

u..J,.;I~in lutl0 on the a.d ition of nodi or 

inone s not t.yla t on h tl . t t 
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tanc olub1 in eo d 

(1) 

( ) 

A 

\ 

P t 

U.v • 2·) 
ct rist1 o~ 

1 s of uin n , 

28 ( Og £ . 25) ( 

941 159 

2'16-288. 5 . 24-". 59). 

tlnc i e met r1 ot t 0 

430 Y r (log ~ 

CD, J. , 1952 178} 

• '1) I) and 

.i'h, 11'lf -r d ab ;orpt10 show : -

-

d 

(i) The ~nc of ny t ct ri tic of 

the hy l:'Oxy-l g (t __ st.C. tt, I.. 4l-S " 

t t dX'Oltyl f U oy i eJdl1 b ed 
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11. 

by 1:4-, 1:5- or 118-, hy roxy h uin n ). 

(11) 'l'h to both th 

une - rdinated qU~DOno1 group. an th c -

. ted quinonoid 
. one, 

1. • 1673 .. 1 {2 ~ ) ( /) 

( cit. ) 

, th ref. 

cld 110 

c tic acid, prort that be ... 

11 1:0 .. 1 nt • 
• 

t nel'tller t 

could b ndi, ed wi tb 

1 group, 

nor the c ty1 d ri tlYe 

n nate or po sst 

The 

( of 

o 1ete1y deeD 0 ad ~lth 

or ulpbur1c 1d solution. 

tu 

(Z.t 189 • 

,rk of Venti 

fO.""""'4.4Q 

, 

eh 
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.. 

th '1 ' ~ teno a di ... hydroxy-o ethyl" 

metbyla.nthraquinOll.. on tlng to 1600 th 8Oj' 

BUlphurle cld. they ob 11k subs ce-", 

and th Y onolud et 0 

ture, t this 

t e. 

1 tlng point. was ' eecrlb as be! 20 0, 

wit ella. by recrya llization. 

~ color with concent t 

re s,. . lid the 

1- c tyl ted t 185-60 • 

IllnGd1n synthes! 13 . by er a.nCi 

(l!!1:!.Cr~ ~. 192 • 966) 

4 ;7-tr1hydr xy_9 

recor d (lQ£. ill..!.) for th q in n 

bta.l 

On tber or thi 

di- cetyl 

'-"-ent with 9 t 

roover thl quinone 

t 1880 , in 

by P rkiu by cet. 1 b tance r 
~,J~~S Y • 

4 5 lhydroxy-'1 ethoxy-2-

ethylallth 

color pro 

001 by' er D'S ... nee. "th c rrlng on elt1n, 

'12. 



, in f'i c , 

(l.~ 1903. ~ 13 

sub tanc 

ace un in for 111 

ure. e 

ethylate 

10 d · in 

r tbaD a eo 0 doth 

• 

t 

dln by reflux! the 

etboxide solution. 

the yello c tal they 

ethyl ether. vhS.clt th Y 

as lti at 200 • \I eha e on furthe 

'CrJ tal.li4aation. ifhe 111t of tb 41-'" cetyl 

rivativ , 

conclud 

, bo 'ever. 157 • 

th au tanc they Dot 

i otic 11th tha obtain by eri±n d 1 

r 

de ribed a.D yielding mono ... an 

a 

-nitro C JOunds., 

wher. r s -lar eo ditto OJ th 

emodin by 10 tt ano ott r ~f'ord d DO finite 

It 1 n t, ble t t, nl ough th tb 1 t1 n of 

odin van l"ri out by h ting 1n uc" ed tub tor 

2- hour, or by renuxin or 2 h Ul"8, only one by ro.xyl 

tllYlat d. 



74. 

1926, »14) din by tb 

Th Y 4e cribed 

th ether 0 0 aiD d t 20 ter 

b1 tiOD, at 206-'7°~ d II lid th 

tu on ethYl th r. y do not ntlon 

th e natural ro not .. it is not. th re:f'o~e 

eel" t it 

1" dlta er 

of" methyl tins th oth.r · 

c bl11ty 

P kin. 

It 

obtain by ethy 

by Perkin were th • 

din, thus re rk of 

G\Ullea. t t the 

, abd the PI"' duct ob tned 

10 vi of the f, t t t J wc1wt d 

in t 

t 

r1bed 

r 

lr etyl d r1 

di llOt _~ .. v 

t 157°, 

rHn. 1 t Hf'!~'llIJH a . ty 

their 1:'0 ct. 

re 0 far un c efUlly, to 1n 

din in r r to th t Yl eth r, d 
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-P't~:r it th t pro ct 

1-. 4-. 5-, r 8- it10n 

caount f' co-ordi tton betw thO by 

DW"l'nS in h 

r dilJ'. un 

en 

uinonoid 7:¥ • I 't t. t· q i on eia 

.:a:::.':::':":~:'=;,::11 showed no infm.-red fr U ncies om cte.r 10 

of n hyd xyl grou • 

(l2£. 01 ) c 

tbY tinE 

It 

Ulphinic 

J w tt on ott r. d er d u r 

bi~lty of th r 

odlJ:h t th Y 

coho11c 60 tion. 

th·t th t10n t 

ole c 4 au to t10n b tw 

-OR and =0. is cODside bly d ~ the pr ence of 

t of ter ( 'right. l., 1949. G 3) t nd 1 

11kely t t th re ellC 1I groups uch 

s1m11 r e feet 

.nzgio ao1 in b nzen • in 

15 

e p aence f 

(See Ap nd1x). 

riou c rbino18. St ther fore in d, 

It B found t t, 1n eY ry C e. the re 
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The U. 10.n 

o nth 

pres 

to 

lorenfled th 

c. laev1 -
in 1:7 caton 

nee 

• to 0 

th :T: ( 1 • 1) 

tic of th 

2'15ttrt.t (10 • e • 35 ) 

( rton G d ~r • o. pit.,). b t tb 

A lO ""t I10g. e 3. 8), 

1nct1on 

" Dot in 

r::rfljemE~t 

ct riot1c f an quin no fr 

J:' -hydroxYl ro ps. n ~ 
&. 3 . 57-3. 93} cba 

contc1ni fr 

in 1u tl1 ty 0 r th 

by ro ld ,o.n th 

thyl tlon of th 

-hydroxy roup. ...h 

, 'Yen in or:! d11ut od1 

yti 1 , rity th e 1 t 

011c group • 
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i1 ely ground .==.~~=-=== W 

thor. d dried. 

( ne kilo) w then put • or O. \I 

bydJ"OChloric c14 (4 11 tre ). o 

Aft 48 hou t 

was r ov d b decantation n utrali with 

n t11tere fro tbe p Ip1 nce. 

l1t: t Em acidified wi 11 cotl0 01. 

un or r due e. 

eo 

cohollc 

in yield 

lutlon 

nnla, 

Th 

s d1 Bolv in ter 

(100 o.c.) d r 

ethel" t n with ether until h DolT 

i; cl r ep xed olutton 

th bydrochl c cid 

dark preolpi t to d. 

th petrol 

r colorl 8 • 

d thi 

up 

xtUl" 

'1'1. 

e traoted with ether. 11 the ethereal. sol.: tioD dried 

th gn 81 Iphat • 

011 0 tion of th th r. t .ce of 

cry in e e ch 

%'Cory 111 tion f"r ac m. p. 201> '" 

~ fo r t1me t th 

y1 14 Inor a ing th el ext etlon. fifth at etto 

:'1 only a t 11.11 • tot time ot ext tioD 
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• 

'18 • 

for yield of 0.125 g. per kilo. 

An :tt. t vas 

the quino t by moisten! 

e to ste the re1e e of 

eedQ with ter before 

adding t loohol. t it t success. 

The cry ta.111z d in pri trom 

eton , but very 6 aringly s luble in 
. 

all organic olventa. It Bublimed at 135 /0.0005 ;mm. 

f rm1ng pa1e yellow rectangular prl 

[ cl.. J;'lO. '10 (ehloroi'oxm. C 1) 

Fun: (1) 0, 6'1.0; lI, 3. 

(2) 0, 67.2; H, 4. 

A econd sam 1 s . ent tor an 1ys1 • 

ubstance wa re-erystallized fr a large YO 

in leh olv nt it is very s ringly solub~e, 

deposited in very fine nee es m. p. 205-6°. 

The 

of ether, 

d we 

During filt tiOD the ixture s kept in otton, 

and. ev ry pr caution taken to obtain a. h ogene·ous 
• 

substanc • The crysta.ls wer ent for a.nalysis in two 

. 

sepa.rat tube , as indepen t substance • The rasul to of 

the lyses abo blow: 

Found (5) • C, 68.0; H, 4.27; OI..te, 11.5 • 

(4) • C, 6?1; H. 4.06; 01de, ll.~~ • 

Required by C16H12.o5 : 0, 67.7; II, 4.22; OM • l~.~ 
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Th low v: u or th c rbon cro- ly s (1), 

(2) and (4) y een du to the pr nc of the 

tho~- • 8'1 ,a. ly i of t i- et 1 

). 

uinone (0.111 g . ) as boiled . th ac tic 

d a 1f hours; total 

J. e solution B 

ydride (10 • e. ) 

olution 

r frige ted, nd th r sulting crystals ( .0706 . ) 

e e tilt red ff, shed ith 'W ter, and dried . On 

the ddition of wat r to th other liquor more cryst 1 

(0 .0330 g.) w r slow. d osited. 1 wer found .to be 

uncha quinone. (m. p. nd 'xed m. p . 2040 ). 

79. 

s th total yield B 9 'I of the e1 t ot 

ulnon t en, it y b ssumed t t a c tylat10n does not 

tak lace t 11 und r th s conditions . 

Th quinon (0.1036 g . ) s heat d on n oi1-

th th pyri n r gent (Pyrid1ne, tr ably distilled 

trom od1 (30 c . c . ) nd ac tic anhydride 

(10 c.o . ), for .. at-an-hour, and then poured into 10e- ter. 

A very fine ye1lo preoipitat (0 . 1069 g . ) s tor.med t 

ch s then se t d with th id of centrifuge, and 



ere 

fto ~ Crys 111zat on f (1) coho and 

ter(2) thr 

a 1 .. Golubl in anzen. 

und : C • 

• 
n uir d for C6HI005 c2 l C. 65. J '. 4. V"-

.. ulnon (0 .1062 g . ). r lst111ed, drie c tone 

(15 e. c . ) t~l iodld (2 c . c.) w re re lux a 

• ter c lcined po c rbo tee The first 

to nolutlo11 S yello ~, ntil, 

t the nd of d r·ll1 nt y 110 • 

Methyl 10 ide {I c . c . } dod. an th r luxin 

contlnu d . the olution lly bee llaJ. r, d a.ft r 

t~o d1 10ns of ethyl 10 id (0. 5 c . o. ) h color 

no a pal yello . 

d er then 
• 

distill d or-f. d d. nd 1 low r elp1 te 

13 ext ct d with th rll 1n which it s v ry paril'l£;l.y 

olu'bl.e. J. e un is 01 prec1p1t t being au e i 

th • 1 ~~~I into lutl the d tio of' 
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1 ttl leo 1. 

of the 01 nt, 

11 1 

talliz fram hot 

on evC:1])(l~rat10n 

ltin bat e d1 lv in 

an seed brough c;a..L"''''' 

ob Ined. Th 

erysta111ze t benz n f. n br1 

m. p. 22 -2300 th blima tion th blUULt 

s. 

It in 01 bl in dilut odt d • 

.. one 

Bulphurio ac1 • t 

111iant or Oll than with th parent quillOpe • 

1 1W aJ.u 

( 

o. • oth 

g up) 

ound C. 67.5; H, 5. 1 f -ocn. 28. ~ 

lr : C .. 69 2. • 5 . 12; 

tbt'e ethoX1-

th carbon gIven by 

c tyl. deri 

c n ning only 

co t f, r the 

a ot h 

w. r 

m o~-
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J2eriyatj.VAs. 

(Il ~·lm..JQ?;~t.SU!!y'§~l...£!l~mzlg,Jt~e. 

then 1dl 1 d 

ether. a.nd 

sub 

Th 

J'eC>17 talli..:.eo., .......... 

ecovered ( 

dl 

tt fo r 

Ia. 

m. ., 

(l.O 

ther 

• th or! 

m. p.. 8eO). 

none (7.5 .) 

ot 

pot 

pc n nat (3 c.c.). 

on 

p clpitcJ.t • 

sor d 0 

uinone 

ted 

re d • 

hour. 

Ie 

' t 

1th c • 

th 

c 

l.utl of 

8 of 

'bol1cd 
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o 

t 

Co 

( 5 

i 7Sn:l"IP. 

'n y 

• 

r c 

th c to e. 

th a. smell. f y 

c cid t 

oid (lO c.o.) r.d ec 

tr oxid (0. 

d~ 

Tra; e of 

e1 ne, 

wn sol 

to t 

ddad 

_00°. it r 

o innolubl 

nob tance. 

11d 

:vella 01 re 

luble in cone -

1 n 'ch t 

c tic 

t1rred in a e:r.' 

... ....... ~,.lly added. 

green 



ex ct 00, r "u1. uric 1d c1dlt1cation. e 

d for n and , t 

0 r, 

n dried th • 0 r 

r nly v t of 

0 • 

e. 

1t u 

bl· , tion 1~ 

uilJ n coul b urif1 . by 

ery 10. 

th 5°. e tim 

en to ubll O. g. ho .w1thala of" 

0 . 09 g. A tnrry batance 8 produced in tho X'e lduc. 

1'0 dt 

terial. 

rent:ty. by th'e dec 0 1 t on of the rig1 

to th ro10 • 

th 0 

4-

0x14at1oD 

blc~)tla:tet proved very ett tho of pu lficat10 • 

ri 1 as leo ob 0.1n d h th 

oro. e rubs and he 

ine lution r . 

(1) 

(80 . If' • p . 191°, to 

. } in 
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n t to Congo r • 

• cOJ'loent '£ t e solution 

orys o-L re 

11 uor a. rtb r ero 

o'bt in . (31 . ). • 204 • J; e total yl 1 Q . p~ 

ub tance· 76. 5 It o ou f 

:ti re t J'l ond tf 0 ot th D ne 

plo.o .• .. 

(2) 

r quino e. m. • 176°. in 

00 , a. r 

ro d .. 

bath, cool 

ol.utl II lnute in 

d filter cl. Xh f'11tra. e 

1 . eipit t·on Dot co by h tin . 

081 t pve a. brilli 

ct r ter hin ith t r. drying, . 

to dryn s, :v 

r fl1t te t 0 

o • 20 

1th 

lh 

t 

85. 



fo ed. It co 1 • ext . ct d th th , t 

ether _1me~, th . 

c t. • p. 204°. 

• 

• 





(1) 

It b awn t t h pr nee of v ry 11 

co eDt ti of nz cons1 

enzoic old n t 1s solvent. 

( 6 2 • 

C !J lar 

ct. 

. .. 

III 0 er to d t th tr ct 0 by xy 

bstanc other tar. otJ tion of 10 

3. in b,en:lSeIte. r lnol of h gh r eight 

u e.. By ot hydrO%Yl 

c bl t the eo n t 1 th pr 

(1 c. s.!1.) coul be • 

t by h 

d 8 3. 

dry clv nt 

in t very 

by IS est! . tlon f the lecula.r 

. .LLE.L."''''::L.U''' in t pr enc of' 08 h ru. 

ntaxi 
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• 

e as 

to • d :purlf! by 'f ctio 1 cry tall! tioD. wtl1 

th a oci·tioD of ~olc c14 in t olvent 

y furth r dryin.. The S ·ocl t1en CUrt' 

l1ghtly 3. r than t t 0 tain d in previous 

rk t~oc. s.1~.). 

aociat1on of the acid in ben one 1n the 

'-... .. "-e ot ho phorus ntoxi in d, 

an prov to be 0 ly v 11" tly 1.0 r t n wit out 

th ot th dryin ent. The Intt r couJ.d not 
• 

be u d in r· ne of tb carbinol. 1 t r at 

vi th aub tanc to produce brill' tlY 

color d e • 

ooiati n 0 th acId 

ro"uced by h P.~ no of bin 1 c bl.e 

to that produced by th cone en tiOD o£ t r. 

(11) 
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0 . 0202 

0 . 0 36 

0 . 0 

0 . 0892 

0.03 

0,. 0'119 

o. 78 

o. ~4 

. 0608 

0 . 10 

o. 1 4 

O. 2 6 

0 . 0502 

0 .0169 

0 .1020 

0 . 129 

l1T 

0 . 063 

0 . 099 

0 . 100 

0 . 2 

o. 2'1 

0 . 224 

0 . 294 

0 . 062 

0 .18? 

0 . 317 

0 . 059 

0 . 09'1 

0 . 170 

0 .05'1 

0 . 2'17 

0 . 356 
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