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IVTRODUG T TGN

The work embodied in this thoais is an outgrowth of the observetions
by Yest and ¥ey 1 that fommaldshyde resste with eceorbic seid to produse
8 ayrupy sugerelibs vrofuste It wez also obsorved in 'thls loborstory
thot formeldehyde sbolishes the ospeoity of ssocrbic soid to reduse
246 diohlorophenol indophoncl end lodiae 2,

folmalfuss 3 etowed thet the condemsetion of formaldehyde to pugere
ke products under the influonce of slkslles is merkedly estslyzed by
thoe presence of emell emounts of reducing sugarss Yusin 4 fn o cories of
pepers hes shoun thet, in genersl, sudetentes possessing the enediol
group, ﬁﬁgﬁém-, or whieh ere cepsble of forming 1%, ostslyze the
condonention of formeldshyde to sugere in the precenss of alikslies. le
demonetreted ¥ thet sscorble end isoessorbis acid, both of shisch contain
the au&ia& groun, ore sotive ontelysts for this resetions. In a6dition,
ks reported thst formeldehyds bloeke the redueing power of izoasgorbie
ecld, and spssumed thet en sdiition produet wee formed betpoen formelde-
hyde snd the seid,

Fusin susceede! in faolating en eddition produet from the resetion
sizture of formeldebyde sod bensoin in slkeline solution, He showed this
compound te be hydramyemethylens benzoin end considered it to be formsd
oe the result of seastion between the emediol form of bossoin end forme

eldebyde socording to the equation:

mﬁo 3 “+ H-?H haane 4 RHG — mﬂg-m
H

The purpose of the present research mse 1o otudy the reaction of
formaldohyle snd sz00rbic seid In dotell end to ldentify the resctiom



producte insofer o poeeibles It will be noted thet neariy every well-
eatebliched sbpalyticsl method in esrbohydrate chesmiatry has been epplied
$o thia problem.s Only two orystelline campounds, the sine que non of
expot structursl enalysis, have besn obteined, Considershls informstion
has been derived from sn intensive and txtennh;a atudy of the yesetion
nixture howovors This work hes been supplomented by observations on the
rogotion of formsldehyde with other oompounds such as redustone, leoe
assordie sold, gluvcsseordic eeid, hydroxy tetronic eeid, telronie soid,
end glyeevephonylose enedlol dlscetatoe

The importence of the resecrck problem is twofolds in the firet
pleoc, the fwmnm ghemiztry of ssoorbic coid 1o not well understocd,
Most of the work on this subjeet hes beon Gone in Zurope sncd hes diminw
ished greatly in the lpst five yeerss is & sompound pscerbie seid is
outptending in thet it il e sugnr derivetive contalining e reictiwly
stable enediol groups JFor forty years the presence of the enediol group
in sugars hee been the subjeet of an snormous geount &F resvsreh sad of
some controversys The intemmedilste formetion of the enedicl group hee
boen poatulated in s grestd m‘ruty of sugsy resctions and trevsforaet iona.
The diffieulty in studying thie group is due 0 ite extrane lebility,
sneorble moid, hﬁuwr, is e compound conteining the engdiol group in e
more atsdilizes gondition asd ean be etudied more convenlentlye smerisen
woriors n-ﬁ published numerous pepers on grouentic onediol sompounds
during the last deesdes Ome of these cospounds was synthesized snd studied
during the course of this vesesrobh.

4 pogoond yepson why sugh an investigetion mey be 6f importence ie

thet since the time of Bepyer it bes deen postulsted that the polymerimstion



of formsldehyde pluye a pert in photosynthesies Sinee wsoordie seld
cutalyzee the polymerimation of formaldehyde end ia slso presost in
green lesves wmhers photosynthesis oscurs, it hes boen sugpested that
auﬂrbiﬁ seld mn;? g:}.a;;‘r é role in photogynthesise At the present time,
however, workere in the fleld of photogynthesis are not sgreed se to
whether free formpldshyde molecules, as such, ere coneernel in the
synthepis of enrbohydretes by plantss 1% 12 corxteinly true thet forme=
sldehyde roprecents the asme state of oxidetion se ig Tound in the
sugere, =ad 1t is &ifficelt to pleture the conversion of esrbon dioxide
to suger chalins without on over-sll reduetion prowsas equivelsnt to the

produstion of Pormaldchyde.



TRAPERIMRNTAL

A 01000 %. solution of sseorbis esid® wee titreted in 1 ml. steps
with 0,1000 N.NeMs ALL weter used in theso detorainations wee dlotilled
and dopsreted with pure nityogens A Beclouwenn pif meter {gless elestrode)
wen upel for the pH deteminstlonss

NpRt Ascorbie eoid pi
fnle mls £3°0.
i it W iy wrEu S ARy

2 - o006

 § '] 3,32

2 8 S.71

3 % 4,08
& & 4,408

6 8 Ge 30

8 4 1117

v a 1l.68
2.6 L] 4.08 (p!)

Another similer experiment wes mede uaing e solution of 041000 M,
esoorbie acid in ¢ per gent formeldehyde. The 4 per eent fommaldohyde
updd ked u B Oof G800 and ¢ nogligible buffer sevecity.

Ba (K sogorbie wcid-Formgldehyde pH
mls © mla 87%,
G B b e AR e

) - 500

1 g D 28

2 8 579

3 L J 810

& & Ged8

B B Yo 80

é 4 l0.68

7 3 11,90

LeB ] 681 {pK)

R ey e S S AT T W Sl T T SRy S A S T T S feusen i A0 R TR N o+ S Wy 1Ty L ST

“Pure srystelline Vitemin ¢ made by Eoffmomasle Woehs, or supplied
by the Mgllinekrodt Chegiiosl Worke wes used in sll of the experimentel
works '



Further deta were obtszined using 0.1000 M. ascorbic acid in 377
formeldehydes The 378 formaldehyde used hed 8 pil of 5,60 end & negligible

buffey onpacibys

liaGR . sesorble soid-~Formsldohyde pi
ule nls 23°0
s Rt I I G OIS Sk SR D
Bell
Be 53
0.908
719
Te ¥
Bed
10,02
10.80
7+83  (pE)

Dusmery of the effoet of formallehyde on the pX velue of gseordie

‘ﬁ*ﬂ‘ﬂﬁlb‘ﬁ{
s IDO R

i
-
&

agidas ,
Ascorbie sold in wator 4,08
Asoordie eoid in 4¢ formalédskhyde 8421
Asporbie aoid in 374 formaldehyde TelSB

The oxperimentel deteile wore exgobly the same ps those in the

work with asocorbie seld,

Fefuectona in weloy B.08
mmm in 44 forme ldehyds 810
Reductons in 37% formeldehyde 770

i during the

0:28 gmsy ascornie ueid wore diseclved in 25 ml. distilled wnter.
25 mls of 394 formpldohyde were eddeds The mixture wes sllowed to remed
in sn etmosphere of nitrogn st 50°C.



Fioe $n hours ' ﬂg

82370
R ol 2 e 1 T L D A
040 4edd
0.8 £e 30
1.0 438
1.8 440
2,0 4¢30
BB 4o O
kL% -] ' 4038
18,0 4463

2.0 groe pooorbic neld were dfssolved in 5.0 ml, of 574 forme
aldehyde having o pil of 5,085, The mixture was sllowed to reset in g
ritrogen atmoepheres at 60°C,

Time in hours pit
pEla,
T AT PTG S A GRSy
1] 3.08
1 338
48 .02
e0 %00

De3 gnee sscorbvie wold were dissolved inm 10,0 ml. of 7% form=
aldehyde having s pH of 7.3, The mizture was ellowed to resct at
50°C, while nitrogen wes bubbled through.

Time in daye pe
25,
ST e SR S i A S
o 4,70
-1 Se 78
10 3e 50
1s 3440

1,00 gme. socorvic soid wes dissolved in sbout 30 ml. of 194
formaldehyde, end mede up %0 emmotly 60 mle with 10F formeldehyde.



Feedings were mde in o polariseope using a 2 dn, tubes 4in glectric

sodium vepor lemp wee used se g light source. The solution wue sllowed
<]

$0 remoin in the polariccone tubs st room tempersturs 21 ¢.) thrcughout

the ezperiment,

RNE

Duy Time [OLJD

olimg Sty s L STt
o 11:00 s + 83,4°
3:00 + Bla5°

i 2118 AN % B0e7°
8300 Pu * 47.5°

B 10345 AM + &06.,0°
8 1:%0 + B8,0°
10 10530 aM 0.0°
18 10230 au = 11,8°
17 10550 su | - 26,0°
19 W50 i - 2o,5°%

Control conpounds,in the seme comoombretion as She sssorbie eodd
in the ebove exporiment, had the following specifie rotetione:

Asoorbvic eold in water [a] g‘“ + 2141°
Parified resctlon produet of ascorbie vold end fomeldehyde
in weter : 2 = 16°to - 18°
]y
Parified resotion product of saoorble soid end furaeldebyde
in 109 formaldehyde g2 « 8.7°%0-80.0°
D

An emporiment ldentiesl ¢o the one ebove mas set upe The reection

wae eorried out et ﬁuox’:‘. inptesd of zf’a-

Timo in houre [a]s
e Sty i Ve TR e bt g s,

0 4 33.4°

5 4 B9

16 - 20a8°

* This walus wen Obtotned sfter rolessing the Mg preesure wiieh
had developed during the resctiom, .



Eixtures of gecorbile soid ghd formaldehyde sore allowsd to react

in o flosk immereed in & wetor boths Pure aitrogen wes bLubbled through
the mizture, The ges wee le! from the flesk through sn sbsorption
apirel fwmereed in 0.8 Ne De(lil}y 4% the end of the ¢xperiment the
Be(0l)g wes titreted with Gl M. HCL %o g phenoiphthslein endpoint,

Q:850 gmae aceorbie 2018 wore dlssolved in 25 mls i0g free weter
and £B mls of W5 formpldohyde were edded to $ho polutione This
mixture wes sliomed $o yweet in the shove desoribed spperstus for five
nours &t 60°Cs

00g £OUNE —mememeDo0E22 ifita

Theoretionl we~we0,0022 guss sssuning coe mol of Glp por wol
geaorhie solids

Qontrol runs on sseorbic seid in weter snd those om formeldehyde
in tho ceme concentrations ss above, and under the sye conditions of
timo end tempembure, yielded no COge

another experinant wes esrried out using theo cane conacnitrutions,
but at 30°Ce, for 25 hours.

Clp found ew=weee(, 0255 gnos per cent theoroticel = 4l

The experiment wee continued for 24 houre.

C0p found ewee=e(,0180 gug, per cent theorotisel < 59

For the totel 47 hour poried:

002 foung ===-=wsls 0435 puse per ¢gent theoreticel « 70



The offect of verying the concentration of formsldehyde wes alae
studied, In e=ch axwﬂmnt 080 suoe ssoorbio seld were dissoived in
78 mls woter end W% formaidehyde wes edded to obtsin the dosired

soneentretions
Formaldehyde Timo N 00y Theoretioal
per sond hours (P0G pey eent

NP W e O RIS ey ey g o s iy

2 4 B 0.08%1 40

4 28 60 Qe 0448 70

L gs 60 Qu0403 80

9 8 €0 020543 65

1L (3] 00 003584 be

4 B 860 00433 70

16.8 B 80 0.08%¢ )

i 5 80 00001 &3

Finelly, seversl exporimenta were set up asing 0«280 geae pocorbie
eeld in 0 mls of 19¢ Pormeldehyde. ’muf mixtures wero eliowed $o yesot
at 80°¢s for periods as long as seven ﬁg:g:u iIn no esss wes there produced
mors then one mol of GOy por mol of aseorbie seid.

The formation Of ges in poleriseope Subss evntaining nixtures of
acoorbie sedd end formsldebyde heo besn noted previously. The contente
of these tubes, when gllowel to stend for ebout tvo weoks gt wom
tempe reture, evolved COg vigorously whon openeds The formstion of pen
mey be observed reedily whom aush miziures ste gllows! to yes0t in

fomantstion tubos,

Grystelline sscorbie soid wes véded in smmll emounts 10 B0 ml,of

871 formeldebyde until the mizture rofuced 2,8 diehlorophancl indorhenol,

Throughout the saperiment 30 minutes were sllosed for Pesstion sfber
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the solid portioms were dlesolveds 26,5 gess sscorbdie seid were added
bofore the mixture reduced more thenm 1 mls of ¢ setureted squeous colution
of 2,0 dishloropbenol indophencl. The retio of mols of sseorbie uold to
mols of Tompldehydo wue 1 t 4498 |

- Hordlander's modificetion of Combriorts mothod for the setimstion
of fomeldehyde wme ueod O In genersl, the method 1s ss follows: To o
1400 mle semple are pdded B drops of bramphensl dine, The solution is
moutrolised with U8 N 701, end thon s drop of 0.5 He Nall is sdled to
bring baok the besic color of the isdicetors 5 to 16 al. of 104
hydroxylemine hydrochloride ere ihen sdded, the mizture ehaken end allowed
0 stend for ten minutes. The HOL liberutsd is titrsted with 0.5 N, NHaOi,

teannle 0. 5000 Ne HatH
nl,
BRRS i ' Tl e e
1:00 ml. 376 form 20 5

1.00 mle eliquot of & mixture of 23.5 puas
ssvorble eeid in 50 mls of 7% fome
sldehyde (total voluma 84 ml.) {1.00 ml,
mixture conteing 0,78 ml, of 275 forme

aldohyde. ) ” 18,8
ne above, cfter two days et 22 O, 16,8
es ebove, ofter ten days ot 23%, 18,8
8z sbove, efter four days st £0°0. © 18.8

If no formeldshyde were bound, 1.00 ml, of the sdove sseorbic
acld-formpldohyde mizture would have & titretion velue of 20.0 mile
{0.78 x 26.8)s The Aifferonce obeorved wes 1.0 mle (80,0 » 18,8},
1o8 & 20,0 £ 0,0878 or 8,95 4 In the mixture, the metio of nols of
soeorbis seid %o mols of formaldehyde fo 1 & 4,08, 0,45 mol (0,0675 x 4.93)
of formpldehyde wee bound by 1 mol of mseorbie selds



Tormsldehyde may be determines by the following method sleo 73
& semple gontaining foremldehyde is ellowed to resot with excess 5
(ﬁﬁ;}aaq‘ gor exgotl? 1O minutes, Thpes drops of ropolie seid in ethenol
are addeds The aixture fe them mede besie with 0.5 N Nalli, The excese
baee 1o titretod with G% We HOle Thie method yielded the geme titretion
vaelues for sseorbis seid-formaldehyde mixtures s for pure formsldehyde
sonbrols.

In gnother msthod, forusldebyde mey be dotermmimed by ubilizing the
recotion botween formsldshyde snd XoN 8 7To 10 ml. of 1% MUV e edded L ml.
oonsendrated Ry and 1 mle Of the srmnle sontaining formeldehydes Then
10 =1 of 0.2 N, 4gi0y ere sdded. 'The exeess ON precipitotes ss AgOH
aud ig filtored offs The ezomss ﬁgﬂﬂa e dotorained by titreting with
thivoymnates Murified senmplea of the sseorbie soideforveldehyis reection
produst were found $o hind YUW enéd thua eould not be éistinguished from
formaidohrde.

Formaldebyde ie orxidized guentitstively to foramie neid by nlbeline
ighy ¥+ 80 ml. of N, NeCil and 50 mls of 3% Hy0p ere wizeds 3 ml. of
the semple comtainin: forymeldehyde sre sddeds The mizture is hested om the
oteam both for Se15 sinubtess Then eool, e few dvops of litmus mre sdded,
end the mixture titrotec with N, HOLs 22 e cheok, the formic soid mey De
determined gs followat 10 mle of 50# eodium ecetete, 2 ml. of 107 HOl,
end 26 mls of e movoury resgent {oonteining 100 gnse Hglly, end 150 gmse
HelL por liter) eve sdded and the mizture heeted om the stens bath fop
teo hours. The precipiteted Hgll, equivelent to the welght of Tormeldehyde

in the semple, is rilteres, dried, end weighed. The Tesotion produst of



aseorbic eoid and formeldohyde, when oxtdized es sbove, nlso yielded
fomie sold,

In the pyecence of other sldehydes, formeldehyde mey be dotermined
by vsing fehiff's reegent ¥, 8 ml. of the sample conteining formaldshyde,
8 mle S6b1ff'e reagent, end L2 mle Of 781 Hy80, one: abeh. it mASanat b
stend in 8 stoppered tost tube for two houre. The ecolor due o eldehydon
other them formaldehyde fedee eomplesely {n this times This method te
usaful ouly for eolubions emntsising less thea 0,088 forweldchyde, The
solor developed by the semple is campered in & colorimoter with thet
developed by o kmown conssntresion of formeléehydu. 574 formaldehyde
wos diluted X 7 3000 The color developdd by this wes compered with
thet developed by o 3 1 1000 dflution of 2.8 gnse Of sseorbie seid im
Be0 mly of 3% formeldshydse ™ difterense vould be dstected,

In pnother set of experiments, fovmeldchyde wss sllowed to resat
with an eseess of sseorbic nold in sn stacephers of nitroges ot 50°G,

for three fGayss The mixtures were sa follows!

Mixzture Asgorbie seld 0+037% formeldehyde
ne e mle
3 0. 70 Bl
B UudD ' Bel
3 080 Da0

"hen tested with Sehiff's resgent after three daye, miztures 1 and
£ yielded jJuet a trece of golor] mixture & was sanplotely negative,

Parthor, three identisel mixtures weye made up, each conteining G.10
gR2e asaorbie aoid and 5.0 mls of 0,037 formsldehyde, They were ellowed
to reset in an simosihere of nitrogem at 50°0. On the second, third, end
seventh dern, they all gnve & etrong oolor with cshiff's resgonte
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A desiovetor woa fifted o0 that nitrogen could be pessed through 4t.

The oxit gas wes led through en cheorbing spirsl L:mersed in 0.8 Ko
Ba{Cil)ge 4n mﬁpmting d4ish eonteining ¢ layer of orystelline sceorbis
acld end enother sonteining 374 formeldehyde worv plsged in the desicostors
The domsigontor we flushed out with nitrogen end the sheorbing epirel wes
oonngateds Within ¢ fow bours st £3°C eppresisdle BeCly 0ould be observed
in the Ba{()y solution snd She sseorbic neid becemd e thiek syrups deve
erel propayetions made in thic nenngr ylelded producte which hed the

gsme opblonl ratetion ee those obleined from mixtures of ssoorbie eeld

and Pommldchyde solutivons.

iilztures of scoozbic oold ond formis sold were mede as Tollows:

solution isseorbie seid Hatoy Tormie Acid 68E
o mle mls

e ERErr— G e st ~mtaa it e
A 0800 B0, G 0.0
8 0 500 18,0 f L
¢ e 800 10,0 10,0
D 04 50O 040 20,0

Hpiu & cclibrated Ol mle pipetto, 0.10 wls swuples of the sbove
solutions weve titreted with e sstursted eguoous solution of £,6 dichlorow

phenol indophenol.

Solution Titration values {u ml,
0 hre 18 bre 18 deym
s e 2 a ot
A 48 44.8 #7.8
B 47 428 28,8
4] &5 b1 Peld
b} 48 415 400
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Similer experiments with hexsusthylene tetranine, sosteldehyde, snd
benpeldshyde 414 not indleste eny effest on the indoshenol redusing
power of ascorble seids

In snother series of saperivents 107 soluiions of eseorbie «oid in
water woyo mixed with hezsmethyrleme tatremine, with soeteldshyde, =1%h
benseldehyde, end with formie eocids These mixtures wore sllowes to stend
in fermentetion tubos et 23°C for sevorml weekes No produstion of me
me noted es ia the control containing the sume soncsntrmtion of sssordia

acid end fomaldshyde equivelent to ths aother £ubs bensone

3 l ' 0
=1 ]
HeCw0H EOw(wi

éu,ms g O

G=ia0eppooriic sold lnooorbic seld

The semple of 1e0=pooordis osid used wes purchased from Lestmen
Todek Gos snd wes not further purified,

0425 gun, d~isdwascordis neld wes diseolved im 25 al, of led
formeldehyds end ellowe! to stond 15 minvtess This mizture reduesd
0s2 mls of & sstumeted eolution of 2,6 dishlorophenol indoshenol, The
eame quentity of dwiso=pzcorbie eeid in weter redueed more then 30 ml,
of the indophenol 'eluﬁul-

Oma grem of deiso=pecordiec a0id mse dlesolved in 394 forans ldshyde
end made wp $0 » volume of exvctly 26 ml, with 37% formeldehyde. Buuélny

wore sede in o 2 dms tube.
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Day Time [x]p

PO FARBCIETON i i

0 £130 P 7 5,0°

1 7190 A +888°

2 8100 PM »OB, T

! 3 4130 Pu +80,0°
8 30:00 aM +E0,0°

' 2 10100 ax P2, 6°
18 2100 M - +80.0°

40 8100 ™M  43,7°

At the eume osoncentration {1 gn in 25 ml.) d~iso=scoorbiec aoid
in mter hed & vslue of [oc]ff-ma: 1% wes noted thet gns wes formed
! in the eloged polariscope sudbe during the detorminetions By the use
R  of the seme methods desoribed for secordls seid, this gos wes shova to
be 00ge
$ gmee of d~lso=nscorbdie acid wers spreed sut in sn eveporeting
@ieh ond plueod in ¢ desivcator next to cnother eveporeting dish conteine
~ing 80 mis of SVE formmldehydes Tho dosiccetor wes set In e cupbosrd st
30°Cs for 18 deyse The 180%sacorbie coid bessms » visoous syrups The
ayrup wea dlluted with weter snd Srensferred ¢o e round=bottomed flssks
The excese formsldehyde wee romove! by veoumm éfotillstion, followed by
rewsolution in wuter sud repeated distillatiom st §50°0s The residusl
meterinl woe dried in wacuos This produet wes s iight browm, mon~

erystallime solid swhioh yefuced Demediot’s suger resgent whem wermed,

D=glungo=pceorble aaid has the formula:

no-§ 0
-5 S
H [—
H-§ - o
B-§ - o

i Gl



The semple used wos puarchesed from Keotosn Fodek 8o, end wee not
purified furtbers

O0s25 gase deglusoenscorbio soid were disecived in BB xle of 199
formaldehyde and ellowed to stend 18 minntess This mixture redueed
0.2 mly of e sutuveted aqueous solution of 2,8 diehlororshensl indophenocl.
The meme quentity of deglucoesceorbis geid in weter yedused over %0 ml.
of the indophenol solution.

1 g Of d=gluso=aseorble Aqaa: ons dlsaolved in 375 formeldehyde end
mgde Up 30 o volume of exsotly 25 ml. with 5PS formpldohyde. Reedinge

ware made in o 2 dn. tube,

Day Time [eds
ARG i M sl T
0 2150 P¥ «21,7°
8130 PM oidel’

5100 P =56, 7°

i 8150 A ' w087’
& 11:30 A : “Dted®
& 4130 PN «05e4°
) 8100 W i, 7°
16 5400 PN »f5yB8°
oy B30 2 : ~E8e§°

At tho ssse coneeatrasion {1 gms in 85 ml.} @-gluco=sseorbis seid
in weter bod & value of [Och:u.u%

1 gme of d=gluoowaseortie eold wie dissolved in 25 mls of 274
foraslehyde in e amell flesk lsmoreed in o wster buth et t&‘;ﬂq The
mixzture wss eareted with nitrogen and the ges leaving the flask wee led
through on absording spivel imuersed in 0.2 My Ba(CH)ge After 24 hours
but little Bal0g haq fommed, sfter 48 hours 8&003 wae present in guentity,
Then resction wmes complete (no more BaCOg formed), the mizture wes fonnd

to raduee bot Benedlot's sugsr reegent.
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Thie compound wse wmde by the method of Misheel snd Jung s
Sinee the mothod roguired benpoyl éﬂ\yl glyebl.ntc, thie compound wmae
slao prepereds

50 gmee Sectmen ethyl glycolste wore mixed with 100 mi. dry
GHOL, end 100 mly pure, dry pyridine, 100 ml, benseyl ciioride were
oédod dropwice with stirring over a twoshour periods The tempersturs of
the mixture wee keps below 50°Cs The mixture woe sllows! $o stond over
aidﬁt-a 80 mls of water wore sééed and the mixture allowed to stead for
& half hours The whole wee Glluted with ise weter ead extreeted thoroughly
with mz.a‘ The CHCLg eolution wes weshed well with normel solutions of
figf0, ond Wali00y end with weter, The CHCly solution wea dried with
enhydrous Ne 804 end the (0L, removed st the water pumps The ayTup
obteined wes 0lssolved in othanol snd poured nto o lerge qusntity of
wator with vigorous otirrings The ayrup wee dried sgein snd diatilled
under the veeuum of an i) pumpe About 60 gnss of bensoyl othyl glyeoe
late wore obteined, boiling st #8°C et e pressure of 0,1 mme Hge

20 gnse bemzoyl ethyl glyeolete end BO mls dry benzeme were put
in & threv-macked 500 mle flosk €itted with o condenser end o mercurye
sealed stirrers Loy nitrogem wes bubbled through the svlution mhich wee
hested to 100°C, in en oi) bothe § guae metellis potsceiwm were edded



in emall quentitiess Ths whols was refluzed with stirring for Shres hours.
When cool, § ml, concentratsd HgS04 in 45 mul, weter nere ndded and the
mizture woo stirreds The squecus layor was pipetted off end owaporeted

in veouo st 30°Cs The s0lid obteined wes extrscted with sbeolute ethyl

- agetates The othyl ucit,ato solution wee eveporetod to & thiek liquid,

s ampll amount of ether wes sdded, 2ud the mizture sllowed %0 siend in

an atuosphere of Mal ﬂrrshlllﬁiisi took plece within sn houys The
eryﬁch woro driec on » porous pletes This materisl hed & melding

point of 148°C, {litersture 182°Ce)s 4e Judged b':r‘ {odine tﬂuﬂm;

the purity wes 90fs Tho yiold wse 0s5 gtes :

0,0007 prse of A=hydroxy=tetronie celd reduged 8,05 ml, of 0,0202

¥, fodine solution, iéhwmtiul ie G190 mlsje |

- 040084 gue, of A=hyldroxy~tetronic seld wors digsoived in 10 mls of 374
forssléshyde end nllowed %o stend for s helf hours The mixture, when
titroted, reduced 0.0 mls of 0,008 K fodine,

Oel mmes Owhydroxy-tetronle soid wes dissolved in 10 al, of 374
formeldshydes The solution was ’pxauﬁ iu- e large test tube oo thet
anitrogen gould be %bhh& through 1%: The exit gae woee led through sn
sbeorbing spirel lmmorsed in Ou2 Ns Ba{Oli}ge After 24 hours et 23°C,

RO Bal0, wes present. "hem the tempersturs wes rdised to 35°Ces @
precipitete of BaCO, wes ovident in 24 house, 4ftor reaction wes caaplete
(oesoetion of OO evolution), the mizture s#till reduced Henmediot's resgent

ropdily shen warmeds

Resction of < -Bromo-Tetroniec Acid with Formpldehyde

ce~bromo-tesyosile seid hes the forwulas



iv

i
for |
E]

Thie sompound wes mede by the method of Wolff end sehwabe 7,

5. Haetmen othyl scetoesetaie (prectiecsi) end 200 mle dry
other wore mixed in ¢ threownscked lLiter flesk equipped with e dropping
funnel, sondenper, end mercury-sesled stirrer. The {lack wes imworeed in
an ioo duths 492 geee drouine were slded 1o «he mizture in the flask with
vigorous stirriag over a period of two houra: The mizture wes elloved to
.tsnﬁ over night, weshed uxi with f¢e weter;, and dried over Mlz- This
orude prepasution of sthyl Oy Y ~@ibroso sostosoetate was then hested
ia & Gleisen fladk et 125°C. for thyee hours under wnter puup VeOUUE,
™e flesk wes cooled in ice, snd the orystals Tiltered offe The filtrate

was hented agedn in the sste wey, eooled snd filtersd} $he procoss
| being repeated until no more s0lid meteriel un;uu&. The impure

X »hramo=tetronic soid was recryotellized from othyl woeotetes The melte
ing point wee 185°C. doos {literature 183°0, decs)s The yiold ms 20 gms,

Simece o shromo~tetromic eeld liderates lodine from KI, this prop=
erty wme used as ¢ eriteriom for detemmining whother fomaldehyde rescte
with 1t

Osl e ctebromo-tetronie aoid ves dlesoived iw 10 ml. maters 1.0
ml, of this solution, when mized with 5 mls of O¢l Ns HOL end & ml. of 109
i1, libersted 1odine equivelent $0 12,63 mls of 0,000 N legSpl.e L0 ml,
ef the Xewbrosowtetronis seid solution wes nixed with § ml. of 394 fome
eldehyde end sllowed 2o stené for e helf hours O mle OFf Qul Ny HOL ond 8
mls, of 100 RI were then sdded, The iodine liberuted wes esuivelent to

18,08 ml, of 0,0100 XN, waa



This ecompound wme prepared by the method of Wolff wnd Schwebe iz,

%é guos of Olwsbromoetotronis neid were Glosolved 1in the smpllest
Possible smount of ecld@ 204 lh'coaa The solution, in e small flsak, was
0001e¢ 0 0°0. in an 10e bath and 00, wes bidbled thwoughe 100 guee of
4% sotium emslgsm wers pdded in 10 gme portions over s pertod of five
bours, and the resotion mizturs was elloved te stend at 0°0s over night.
The mizture wmase sofdified with 1 3 i Hgt'r@‘, filtered, and extrgeted with
sther, vhen the ether extreet wasn m;mum:, ohout Ou® guae of white .
umuln were obteined, melting et 140°0. The BePe given in the Litere
ature for tetromic sedd fs 341°8,

0,1080 gmes Sotronis eeid were dlsoolved in 10 ml, wetere & ml,
of wator were edded to B ml. of this éolutione The mixture vedueed 0.8
ks of 0,08 W, Yodine. To the OShar O ml. of the tetronie 60id solution
wore edded 5 mls of 39% formeléchyds and the mixturs wo sllowed to stand
for helf hour, Whes titreted it refused 0,05 ml. of 0s02 N iodine,

Reduotone hes the formula:
6o
b}
Thie compound had deen prepared previounely in thie laboretory
by the method of fuler end Martius M, oug we resryetelitzed frem
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seter until 1% had the melilng potns, 200°«220°0., recorded in the
litereture. -

The date showing the effeat of formpldehyde on the pK of redvetone
nxutimmi wore presented in ke fivet part of the experimeutsl seotiom of
this thesls.

£ gase reductone were diseolved in 85 ml, of 37§ fomeldehyde.
After 15 minutes this mixture no lemger redused 2,6 dichlorophenol
indophemols The mixture was sllowed to stend et 0°Ce for two veeks
end them the excens formpldchyde wos removed by repested veouum distilw
letion of the aqueous solution st §0°Ce until the distillste no 'nnpr
geve e precipitete with dimedoms The yesotion produst was dried in
veeuo and plsced in s desiccator over Inlerites ifter seversl weeks this
materiel bYessme @ herd yellow o0lid which sppeared %o erystallize. Vhen
emell fregments were viewad undor g polsriziang misroseops, howaver, BO
birefringence oculd be observed, nor #44 they possomm o sharp melting
points The msbteriel redused Henedlet's respgent reedily whon wermpdi wss
soludble in methanol, methyl sellosolve, end pyridine, dut wes ingoludble in
ethors

440 gase of the sbove preporetlon were hydrogemeted in e Ferr high
preseure hydrogenetion ssperetuce 10 puss Faney nlokel entelyst weare
ugod end the hydrogenetion onrried out et 100°C. under 1700 lbs, prossure
for 48 hours, The flltered sguecea solution mee evaporste’ s a thlek,
gwent, colovless syrup whick €14 not reduve Benedlot's resggent snd 4id not
browa in bot 40€ Nellls Orystellimetion 434 aot ccour even o fter long
stending a% 0°C.

Ou® gnpe of the bydrogensied asterisl wmere mixed with 2 ml, of 504



H'EIJ‘ end Os0 puss benzaldehydo end set In the leeboms 1o orvstslline
benmel derivetive wos Obteined.

This hydrogensted product ha@ e methoxyl sontent of 4.80 The
unhydrogonsted produet hed n methoxyl cocatent of L.2%

03408 @@« of the hydrogensted metorial were soetylated with
ﬁ!ﬂém ond scetie pnhydride ot 28°Cs Acetic snhydride equivelent to
8.7 mle of 0.8000 X, NaOW was telen upe 1 ml, of 0,5000 N, Nell is
souivelont to 0.8 milllmols GH™, |

This compound #es Tropared by Femton's method 15,

Solutions of dihydroxy meleie s0id in oxcese 578 formeldshyde
d14 not reduce 2,8 dichlorophsnol indophenol, |

Aquecus golutions of dihydroxy meleis esid evolwsd 00, sven at
iow uméu#u-- 80 thet resetion with fomeldehyde could not be established
by this oriterion. |

This oampound wne propered by the method of Jeuben, Evens, snd

Meoltvoy uu-
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100 gne. pure sestoshonome were dimsolved in 500 wl. dry ethes end the
solution cooled with foe. Vith vigorous stirring, 1985.8 guse bromine
were adted in the course of five mimutes. Aftor the oolor of bromine
Lad éiseppeered the ropetion nixture wpe poured into s lerge voiume of
me¢haniselly stirred oo welers Tho ethep solution wes sspareted, washed
with weter, end dried over eshydrous Nag80,, after which the solvent wea
removed in yeouos The remeining oyrup wes oryetellized by edding
absolnte Othanols A yield of 100 guse & wbromomgootophencae wee obtained.
This meteriel posseased the melting point recorded im the litemture,
80°Ces ond woe strongly leohrymstory,

90 gas, @ -bromgwsdetaphencne and 50 gmes frechly=fused potsssium
eestate wore dipcclvad in 450 ml. sceile enhydride in s Shreownscked
iiter flaok, m&m with & mercury=sesled stirrer snd ¢ reflux eonde
ensers ifter yefluxing the mixture in en ofl both for thyee hours, it
wer alloved to etend for 49 hours et room temporeture, theu poured into
mechanieslly stirred foe weter, '.mi brown oil thet collvcted st the
botton of the Task wes axtracted with JHCl, end drigd over sshydrous
Tegi0ye Then the (NUly wes rouoved in Veouo, » nonlgshrymetory brown
oil wao lefte Idetillation of thie oil, st 8 mme Hge yielded 10 (PR
of » olear oi) with a boilimg point of 126°C. end & rofrsctive index
(25°0.) of 1.5260, Tuis produet redused B, dishloroshemol indopbonol
in the procense of pyridine end squsous NaOH, -

1+0 mi. of the pure glycerophenylose onediol dieestate obtsined
above weo mede up o 00.0 nls with pure, dry pyridine.

1& mle of the pyridine eoivtion, when mixed with 2 ml. of 40%
Hallf end 5 ml. pyridine, reduced 24.3 mle of a sstursted solution of
2,4 diehlorophenol indophenol,



1,0 mle of the pyridine soluticn wee mixed with B ml. of 394
fompldehyde and 5 mls pyridine snd sllosed to stend for 20 minutee.
Then 2 mle of 406 HaGl were addeds The mixture reduced 0.2 ml, of the
seme golution of 19&093@!#1. |

1.0 mls of the pyridine solution wes mined with 6 ml. of 374
formaldehyde, § mls pyridine, and £ mls of 40% NaCE and ellowed $o
stend 30 minutess This mizture reduced 0.2 ml. 0f the sume solution
of indophonol.

The eal of hyde on the Robation of o
1,000 gme pure anhydrous d=glusose wss dlesolved in 894 formeldehyrda,
made up 10 ¢ volume of 250 ml., end the optissl rotetion dotemined,

Tey Tine : lods
L mela W RN A e e A
b 10330 ax *BPe0°
11$0C am *76,0°

_ 4:30 Fu *02.0°

g 8100 Pu +#76,0°
o 4130 M w3la2°
4] 10300 AM *58.5°

5 10300 w0 $83,7°
18 2100 ™ Sl f ©

The rotation of the seme esuple of glusoss in watey {e=me consen=

tration} efter muterctetion wes [cx]j;- B8e0°

Ihe Effegt of Fommldehyds on Fmols
femples of soetonsetic ester end scelyl pcotons were titrsted with
dtlute lodine solution snd ocompered with ti:a velues obinined wien theee

subotences were mixed with formeldehydes No Qifferense aould be uoted,

oven shon sueh mixtures ss*s sllowed to atend overnight.



8245 gise secorbic soid were dissolved in 50 mls of V6 formaldes
bydes The mizture wms sliowed to reset in en aan of nitrogen et 50°C.
until resction wee complete {(osmsstion of 00y formation)s The mizture wse
dtluted with weter and repeetelly &istilled under weter pump veouus et
80°Cs until the distillste felled to furm e provipitete with éimedon, et
whioh point the resotion produet we: oonsldered to be free of formaldehyde.
The aguetus aoim-siu of tha reection product wns oveporeted t n thick
syrup undor weter pump vecwums Applicstion of 0il pump weomum dried the
ayrup to-e britéle, frothy mess which feiled to eryetsilize eoven on long
stending et 0°Ce Tho color of the produst veried fram e light yellow
to light brown. The cunplote operstion demeribed tukes ghout ome month,

In ell, sixteen preper«tione vere meds in this mennev,

Attempte 0 remove excess tmuuhyaa by other means mst with
fuilure, The smount of exgese forueldchyde was $00 grevs t0 resove
conveniently with dimedon {&imethyl ¢ibydre yesoreinol) 17, The dtmeden
eppesTed 0 Teaet with the reaction produst of formaliéehyds end sseorbie
801d to form e reddish brow syrup.

sddision of lighs0, to the matléu uixture of formpldehyde and
aseorbie sold wes secompanied by decompositiom sad the liberation of muoh
S0pe

The removel of formslidehyds by HigBy to form Yrithioformeldshyde,
“roquires en eoidity 00 high es to deatroy the resotion produst of asgorbie
ecld end formeldehydos /

F 3 umplo of the recstion mizture of escordie ecid end exoees forme
aldshyde wae extracted in e 1iquid extractor wi&b' beuzens, with chlorofcam,



end with ethers liomo of these solvente showed eny spprecisble formaldde
hyde uuntm after sovorsl houre es julged by the dimedon test.

A semple of the yesetion mixture of sseorbic ecld end excese forme
#16&3?‘&@ wes evaporsted to p heevy syrup in veotd and dissolved in methyl
vollosolves 5ther wme sdded until the syrup separeteds Seweral repebite
iong of thie progedure did mot free the syrup of formeldebydle,

In some escos 1t was found thet removel of moet of the vataw‘:rrul
the reection misture resulte’ in the preeipitetion of trioxymethylene.
This could be removed by fiitratione The filtrete fyom one sueh prep=-
avetion was dried undor water pwwp veomum snd then subjected 3o oil
pump vaeuum For soversl dayse This mathod wes unestisfuctory for the
semovel of formaldohydos |

The dete givem below pertcin only to the formeldehyde-froe prepe
aretions mede es deecribed in the lawt seetion,
The resction product is a yelice to yollowsbrown syrup with a eweet

Suste ond a ocherecteristie plessent odor, Hu semple hes been eryetsllizode
When yery dry it ie herd, brittle end guite Bygroseorics

The api!m rotetions of verlons preparctions sre given belows In
each sese the ayrep wen dried thowougbly In o weouus ddslicestore The
eongentration used wes 40 gase por 100 ml, No muterstation was obeerved.

"'iet é
=18.8
Ly $i%)
“lile &
»18.0
=Zlel
171
»l8.2

i

Oﬁ‘@m#ﬁwi
R T TR



0,18 gmge of the resction profuct of sseorbie seid end formeldehyde
weye dissolved in 10 mle wetore Tho pil, oo moesured with s gless
oleotiGdny wue Jubs One drop of Osl No MeOM wer o8d¢ds The Bl wes
found t0 ho Bele Tep water wes found 40 heve g PR OFf DeBe

Dry pnm:n.tim of the resction profunt are soludle in water,
pyridion, methyl sellosolwe, sbaolute methanol, and ahinmts othanol,
They ere insoluble in ether, ehlorofopm, dioxens, anisolo, end bensene,

The yefweotive index of severel proparstions, es detepnined with
sn AbbE refractomster, warfed from LeSIS0 to 18802 st 25°C.

The moleculer weight wa dotorsined by messuring the depression
of the freezing point of waters 0.000 guss glucose in 20,0 gnee wator
losored the fyeozing point 0426°Ce The seloulatod molesular wolght wee
180, 0,500 gmse rosetion profuet {(drded in en idderhelden drier st £0°GC.)
in 20,0 gmes wator lowored the freeaing voint Ge85°0s The seleulated
molecular velght wes 104s O.7072 gnos resction produst in £5.0 gme.
wetor lowered the fieeping point 0.3886°0. The eslenleted melsoulaw
welght wee 187,

4 gless molooulsr %111 weo comstructed in vhioh the eollesting
surface wes adout 10 mae sbove the surfsse of the sudctence %0 be diste
flleds Samples of the resstion produot were Sried in o weoums deaicoator,
and then 1in an Abderhelden drier st 55°Ce over FgOge 4 semplo weo trense
ferred o the moleeuler otillwhich wes then ewnocusted to & prossurs of
0,0008 mme Mg, Wo condensstion took place up Yo o tempsreture of 78°0.

ot which point decumposition degens




a

The method of Ter Moulon ses useds 'y
Sanple 1 wes dried in sa sbderhalden drler et 70°Ce over P 0, for

two houres
Lanple 0 Per sont ¢ Por csnt M
=l S 4
Sorbata T iy e VR e R e e A e
0,0365 0,0532  0,0242 418 7e38
00381 0.0620 040229 404 2485
0,0417 0,087 0,087 4004 T
0.0417 Qs 0815 0.0076 - 40e1 T30

Semple 2 wes dried i on Abderhplden dvier st 60°Cs over Py0, for

B4 houre,
Samplo ligh Pey cont © Per cont H
(DSe h NSy
o ke SN (=L s 2 g TP e P i s s
0,0400 0.0888 08,0843 48:8 G798

Semple 3 wes drisd ia en idderhelden drfer et £5°C. over Py0, for

24 hourse
Sample 30 0 Por cont O Por cont R
- - & &
TR ek e w—— | L, e P
Os 0480 00600 0,0263 412 6,50
Semple 4 was dried in en ibderhelden dRter ot 30°C, owor Py0y for
four dayse
Cemplo 00g :lﬁ Por gont ¢ Per cent H
ol fro =
e o el e N
00,0383 0, 05473 O.0802 410 Ge 38
Progl'e mothod for the dsterminstion of carbon end hydrogen mes sleo
enployode

Seaple © hed been ellovod to remedn 1n on Abderhelden drier st 28°Cs
ovey P.B’ for ssvornl monthage

Per gont © Por oout Ii

40411 $e 545 033 40448 8,860
B+9018 4713 o047 40451 : 7s00



All experiments were porformad on nwm‘ of syrup freed fram

. fomaldehyde in the menner previcuely deseribed.

2,6 dlohlorophenol indoshenol was not rihum

Berfoed®s sugnr resgent woe reduced with dlffieulty,

The oolor waa aot yeturned to Sohiff's reugont.

vhite and Green's eniline test yielde¢ e yellow color, soluble in
shloroforms

seliwsmoff's test for frustoss yielded e olaset ooler solwble in

ethenols
The Molisech test for carbohydrvetes was positives
Development of blue or purple solors utih mx,& or sodivm mﬁmmmzﬁ.
e test for the emol gyoun, wes negetives In tosting with Mls the senple
was mefe Just meutral to litame with HeliGOy ond & fow m-ap. of 14 m13
were edded, The soéium nitroprupside test wes porformed in the seme
meIneTs
Blel's %ost for pentose wes Hegatives
Klisnl’s teot for desouy sugars woo Bogetive.
Hosenthal's test for methyl pentoses geve e positive chorry red
egolor which wes adout omewthird oe atrong se m_mtml on xylonse
Gz1detion mith conoentrated UGy ms in the muels sold test yisleod
mo inpoluble scid or weld whieh forms sn insoluble caleiun or lend salt.
Aqueous solutioms of the resetion product yleldes no preeipitete
with Ol Hu solutions of Baéxg, 0as0y, OsGl, PB(NO5)g, oF z.m,:z.



eoke » has published a method for the guulitetive ifdentifisutiom
of sugerss It is basod on tho ¢olors prodused by verious consontrutions
of phenol reagents. The muwing resultes wore obteined with o 0,1 Me

solution of the yesotion produet of sscorbie weid end Tormsldehydos

Reagent Golor
P Y L A=t
mmmn Yellow
» e 2 $ 44 Brows
mn-lnma-—*l bBrowm gresn
ey #1 Byown
* et ¥ ¥ Groon brown
Indale Brown
Phlorogiueinol - Bromn

The shove reculte gere indisctive of no known specifis suger,

¥hen s Ol Me solution of the resction produwst is underiaid with
Oe3% (3 wmophthol in coneontrated H 50, e green ring eppears. This io
- & tegt for apiose, s bLrenched shain sugn¥e '

1 2 of the resotion produet wes dissolved in 80 mle HCL {(op. gre
1+06), end dletilleds 4 portion of the dlstillete wue Seeted for furfurel
by adéing sniline and acotic cotds NO color wes profuseds Another
porticn of the distillate wse tested for methyl furfurel by eliing s
reagent ocneisting of 3 perte 957 othamol end 1 pert concentreted HgBUge
He eclor wae produced, '

Roa's method " e uped to determine the swtion of HOL: The
sample was trested with @ Ny HUL on the ptogm beth, sooled, end sniline
saetote addeds A brown color dovelopeds Furfurel producss e cherry red.

Potésaiuu aeotate forme inpoluble esomplexes with gortein sugsrs s,

%hen concentrated sleoholis solutions of potessium neetete snd the resction
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product were mized, no precipitete formed.

Gomnor's teet °° for sotive hydrogen groups wae nsgativo.

Mothylone ethera of eugare buve been ghown %o split out fomalde~
hyde on trostment with MI0H ", ibout Osl gme of the reseticn product
wae trostod with eonountreted m‘ea for seversl hourge The eolution
we: seldified and dimedon was edded, No precipitete wap obsorved.

A compound mush es hydroxymethyleme benzoln 38 splite off forms
sldehyde whon trepted with plooholic NeQl, sbout 0.1 gae of the renstion
profuet of ascorblo sold end formsldshyde was hested for three minutes
with aleoholie Nellls This solution @18 not return the oolor $o0 Sehiff's
reapnt,

In the test for formsldehyde with phloroglusinol im ) t 1 HOL,
the resotion produst of secorbie mold end formldehyle decomposed %o o
tor end 214 uot foym e true preeipitste.

The reection product of ssoordis seid end formaldshyde was
oxidized slowly by sslenium diozide es evidenesd by the formetion of
¢lementery selenium, ’ |

02 gmes Of the recetion profuct of segorbie seid end formsldehyde
were diesolved in 50 ml. of Oal Ny n,m‘. The mizture wes stosm O0istilled,
To the 2istillete wo alded a resgent (NasoeHighl,) for fomie soids Mo
precipitate woe fomed, ‘

Os2 gmee of the recction produst of sscorbvie seid end formeldehyde

were dlssolved in 30 ml, of 104 Kgbz ehd hested at 100°C, for three hours,

Then the Nase-HgCly resgent for fomie eoid wes added, s precipitate

fomeds
Rmlor 8 nep shomn thet o poettive tofine stom mey be introdused



into certein compounds sush as eootowootio esids When the resction
product of sseorbic .—cx& end fomisldehydn wae troated with iodine end
10, by Hmlorts method, no 1oéine wos teken up.

The resction produet of sssorbi¢ e0id end fomseldobyde formed no
erystalline derivetive with phenylhydresine, 2,4 dinitro pheaylhydrenine,
p*sromo phenylhydrasine, penitro pheaylhydresine, methyl rbeanylhydreszins,
hydroxylemine, or dimedon,

1ink's method = for propering bensimidazole derivatives from
sldopens wee abplied to the resction produet of seoorbie seid end form=
sldehydes 10 gmss of the syrup in methenol were oxidized with hypolodite.
Ho potespinm salt preaiplteted,; dut 2,6 gmes Of 8 bartum selt were
obtained, Yhen this wmas condensed with o-phenylene digmine, the mixture
becsme guite dark end could not be doeclorimed with chercoels Om edéing
Wiy o dbromieh golatinous precipitete formed. An sttempt to rurify
thic by forming the copper snit resulted in the formetion of e fow milli~

greme of g white substents which wes found to be inorgenie in neture.

The refusing pover wss determined by the ‘heffer<iertmen msthod 38,

using resgent number 50» A solution of the resotion produwet of esseorbdile
seld and fommeldohyde wae mede whiah contalned 0,4 mge por mls 5 ml, of
this eolution recused coppor equivelent %0 7,08 mls of 0,008 Ne NegSpOge
Thic is equivalont 10 0.V0 mgs glucose (7.00 x 0,118): 079 ¢ 2 2 0,208,

mﬁmm, the reducing power of the reasction produet of ssoorble seid
end formsldehyde towerd this reegent is 59,51 of thet of zlusose.




The method ueed wea thet of Kline snd sevee =9,

4 ssmple of the suger is titreted with 0.l Ne BeOR or HOL until 1¢
is moutrel to phonolghtheleins 5 mle of 0u) By iodine e sdded from e
burette, then 7.5 mls of 0.1 ii. Ne(l is pdded, &rop by dvop, from s
burettes Thisc process is repestod uabil 22 mls of the iodine end 35 ml.
of the Na(ll hove beon sddede Two minntos eve nllowed for completion of oni=
detions The solution 1s seidiried with Q.1 M, HCL to lidernte iodime
from euy iodste present ond the libereted iodine titspted with 0,1 H.
Fogfglye The exooss seid 1o titreted with Oud Ne Nalils

Ia the following experiments dry, fomeldubyde~free penples of the
resciion produst of ssoorbvic seid snd formaldohyde were used.

Sample 0. 1000 N, I‘ 041000 ks Nel
N8e - mly
ARG e i
0e 5040 ' 15.02 204062
0.7040 l6.88 £5: 10
0,9928 20408 EBe00

The formula Tor cslouleting percentege of sl@ose is the sammls s

whe Of oamp reagent roguired per millimel

Cne millisel of & hexose requives 20 mls of 0.1 B, iodine and 30 ml.
of Ou) Ny Nellis Thus, ueing the dete in the Ssble sbove:

Semple Per cent sléose

(s Ig eonsumption ¥eOH ocpsumption
SRy - we oo o S T A B o g
O.0040 2440 228
07040 El.6 19.7
0.9926 162 1506

mms useds a Grignerd reegont was propared

Zerewltinolf'a mothod



from © gues megnesiun pidbbon, ¥ guee methyl 1o0dide, and 20 ml, ipo=smyl
others This wae sllowed to resct in e Zerewitinofl spparstus end the mothens
forwed was mepcured in e dohiff nitrameter. A dlenk wes yun on the reegent.

041080 gmpe of the resotion produet of gseorbvio soid snd formeldehyde
rore dissolved in 5 ml, pure, éry pyridine end sllowed to reced with 6 mle
of the Grignerd resgents 00,7 ml, {eorn ) mothens were formed,

13:2 nls of hydrogen corrsspond to the prosence of one sotiva hydrogen
in 0,1050 gmse of compound: (0,1050 & 180) x 28,400 g 18.8, The setive

. hydrogen stoms por mel of compound were sccordingly foumd to he 8087 & 13.8 a

$45e
In two more experimsate ﬁhn repults woxe s follownd
Semple Methane Mothane per H sotive H
ENDe nl, ml, per mol
(,008656 52.6 12,3 4+8
0,0897 48,0 1l.8 €8

The method useé was that of Peterson end Uset 51»

O 1081 gnae of the resotion produet of aceorble ecid and lommsldehyde
were weighed into ¢ 16 x 160 mm. tost tubes 5,00 mle Of en seetylsting mixture
{ome part eootic enhydrids and tw0 perte pure, 4ry pyridine) wore eddod,

Tho mixture wes stoppored and shaken until the syrup wms dissolwod, then
pat in the refrigoretor for B4 houra. A% the ond of this tise the semple
wes poured into 200 ml, fee water end t!tnuﬁ with 0,800 Ny HalHs The
nestic snhydride Scken up weae equivelent to 7.0 mls of this NedH. 1 mls of
0el We Nalll & 0o8 miis (F™ ond 7+5 mle Of 048 Ny NaOll g %78 mily, U™ The

. eample tekon wos roughly one millimol.
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B guee of the renction produet of ssgordle seld snd Dopyun ldehyde

wore dissolved in 40 gme. pure, dry pyridine end eocled in en lee bath.
20 gme. bengoyl ehloride were added slowly with good stirrings The mize
ture wes allowed to stund in m fee box over mights The oryetelline
precipitate of pyridine hydrochloride wes filterel off end $he remaining
1tguid was diluted with (0lse The solution wes washed with dilute HgB0g
%o remove pyridine, then with dilute m@atn remove bhensoie soid, end
finelly with weters The weched CHClgpolution was dried over emhydrous
Boo,00,, decolorized with cheresal, and eveporeted in @ vecwume The syrup
ves Saken up in ether. This solution was sllowed to evaporste clowly. lNe

eryetellivetion ocourred even on long etending in the refrigerator, The
eyrup had sr prometie amell ohersetoristic of bengoyleted compounds and
when dry was quite bristles

The provodure used was thet of Zeisel ee modified by Xiek B, me
apparstuse of Elek was useds

ih semple was weighed into ¢ smell gless oup om o ‘uhlmesn micro~
boletices The cup wes them dropped inso the mesction vessel snd the semple
dissolved in o fow drops of scetio enhydride. The washing chomber wes
filled with 048 mls of 6% Nagg0y ond 0o mls of 6% G450, The adsorption
tube was oherged with eight dvops of brominme in 10 ml., of 104 poteasiun
etetate in gleeial noetic poid,

& plotinum beed end 2 ml. puve hydriodie soid (epeeific gravity 1.7)



wore added $o the reastion vessel, which wes thon comnecteld $0 the
ghmim tude, Fure 00 from a Fipp generstor was rum through the
apparetus ot & rote such that only one bubble of ges wes in the sbsorp-
tion vessel at any instants After 1O minutes, the contemts of the
reaotion veveel were hested to boiling with » miercburner snd kept ot
& elow boil for two hourss 4% the emd of this time the contents of the
absurption tube were weshed into s 125 mle Lrlemmeyer flsek conteining
10 ml. of 15% aquecus poteseium ecetates Formie soid wee sdded to
destroy excess bromine, camplete removel being tskem co the polnt et
shish methyl ref wes no lomger degclorizeds £ mle of 10E EI end 5 mls
of ¥, Ho80, wore added end the fodine libersted wes titreted with N/30

HagfipOge _ ,
Semple B/30 Jiag5y0q
L .
A i
Blank 0.08
84357 0s20
7.5682 Oele

These 1osults indicate the sbeemess of methoxyl groupe in the

matorials

The method used wes essentislly thet of Yoris, Eliis, end Msymerd o,
The semple to bo oxidised wes dispolved in sn squecus solution of
periodio weid and M simutes allowed for complets meeotion, The reaction
mizture wes neutralized, efter the sddition of three Srovs of 184 WgB0g,
by oéding dilute Ne(l dropwiss until e feint cloudinese sppeereds Osd Ne
B'w,‘ was then adfed until the oloudiness Just atu;smma; To the
renction mizture wes sddeé 10 mis of o phosphete buffer gsonteining 12 guse



HagiiPOy * 18050 and 42 mle of 10 Ne Hg80, per 100 mls solutions 2 mls of
10% XI wore added snd 1iberated 1odine wes Sitretod with Oul Ne RegSgly,
It hes been found by Rappeport b ale *° (het lodine lidereted from
periodste by X oon he ¥Mtruted, in the presenee of iodste, by !a,age.a
11 the pH is held betweon 4.¢ and 7 by o duffer. In thie oxidetion
ﬁwimta £ redosed %o iodatos

Poriodie eoild hes been showm by Melaprede ™ to onidize edjecens
hydroxyl groupe enlys Termimal hydroxyl groups are oxidized $o formple
dohyde, while those in between two ofher hydromyl groups ere ocxidised to
formio scid.

For eusmple!

E * m!ﬂi wem——r EE0 ¢+ 2 m@a » l{iﬂ + -HCOCH

Oxidation itth periodic aoid kas been veed extensively in strustursl
gtudioss Amother excomple of the metion of periodic seid 1a given bolow.

Thus, the use of pariodis sold mekee it poseible to determine the
aumber of contiguons hydroxyl groupe snd ring position, es well se the
pesition of other substituants.

The amount of periodste unused is deternined by maction with Xf.
HEGy 4 2MI +Hgd weee> WIO, + I, + BXH
The lodine formed is then titrated with Ihgﬂ&ﬂsa
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0s1B gms, dry, formaldshyfe=free resctiocn product of ssoordis seld
and formeldehyds were weighed into o smmll besker end 80400 mls of approze
imately OB Ms HIO, were addeds "hen sitrated, the execes Hig, ueed
19.80 nls of 04,1000 N, limgtplye

20,00 mle HIO, were oquivelent to 80s40 mls of 0.1000 Ne Nogtiplye
Thus, B0s40-10:20 g 61420 nle of NugSy0y 18 equel 0 the emount of KID,
thet resoted with the sowples 0120 & 80.40 2 0,78. Sinee 20400 mle of
epproximately 0.2 M, x_za‘ a9 oguivelent to 4 millimols of the aoid,
end 7685 of thie was ueed up, then one millimel of the sypup veseted with
3 millimols of am‘a

0.,080¢ gmes of the dry, fomsldohyde~free reaction produst of
se0orbio eold and fomslichyde were wdighed into s amell besker, ¥ ml,
of epproximmtely 0.2 M, sm‘ wore gddeds In about 30 sinvtes consentrated
lmulos}s vas afded, drop by drop, until no move Bel, precipitetod. The
mixture wes filtered end to the filtrote wan edded 1 =i, nrrmzlv Kl snd
1mi, H' s naw‘u The fodine libersted wes titwated with O,1 N, wa*
To this evlution were sdded 30 ml. setursted dimedon solutioms The
mixture wee hested to 100°0 for two hours end ellowsd to stend overaight,
The preeipitete wee vollected on o Gooch eruoidle, dfled, end weighed,
The woight of the precipitete wee 0¢1187 gmss The melting peint of this
orystelline precivitete weo 186°Cs The melSing poiant of the dimedon
Sorivetive of foimsldechyde 1o roeorded In the litereture L'es 160°0,
The welght of formeldehyde represented by the precinitete wee 0.1127 x
0.1087 2 0.0116 guse 0,44 uillimols of eyrup (0.0804 ¢ G418) yielded



0.39 millimols of formsldehyde (0,0116 % 0.03). ,

0.,179) gmse of &ry, formldehylesfree resciion produst of sseorbie
seld end formeldchyde were diseolved i 80,00 mly of epprosimetely 048 Mo
gm‘. ifher pllowing one hour for sepction, the mixture wme neutrelized
0 the methyl red endpoint °° with Oul M. NaGHs 6120 ml. of 01087 W,
HalW were required, £0,00 ml. of the epproximetely 042 Me HIO, required
40,80 ml. of 041047 N, Nelli for Sitretion., Thug during the mecdtion, soid
wes Tomed otuivalent t0 81420 = 0,80 3 20,40 mls of 0,1047 M. NaGH.
The oxidetion of ons millimol of the ayrup produced 2 millimols of ecid,
suprosedly formice

01798 gumes of dry, forumldehbydo«fyoe resction produet of assorbie
sold sad formsldchyde weve wolghed into s beeker end 20,00 ml, of approx=
Lmatoly 0s2 ¥ HIQg woro sddeds after letting the wixture reset for two
hours, :nl‘l of the fodste ond periodate fons wore Tomoved by precipitstion
eo strontium selte by edéing & hot concentruted mlﬁtmn of m{m}a‘
drop by dvops The mizture wes filtoyed, 1 wl, of 100 EX and 1 mis of N
Hg90, ndded, end the iodine Lfbereted was titreted with Ol N HepSgOge
This mixture woo stesn distilleds The dletillote was eollected umtil
s 50 mle eliGuot sonteined ec 1ittle noid thet 1% could uot be detemdimed
by titreting with 0.1 H, Fe(H, Adout s liter of distillate wae collected. |
The ascidity of the distillate war squivelent to 25,78 mls of 0.1047 Ne
Nelile The mizture wes then mede seid to congo red with acetic seld and
80 ml, of formie coid resgent iﬁﬂhi;lim 50 guse Hgllg and 27,5 gmse sodium
esetete por Liter) were sddeds The whole wao hested om o steem beth for
five houre snd allowed to stend overnights The precipitsted ligll wes
solleoted on s Goosh ameible, dried, and weighed, The precinitete



weighed O»8L1% gus. This precipitete represents 0.0703 gmse formie seid
{0,8111 x 0.0077) or 1.7 millisols (0,093 & 0,048) prodused from ome
millino) of ayrups Thie reoult indlcetes the presence of et least four
s Jacent hydroxyl groupes |

04027 gmss of dry, fomssldehyda=free resction profuct of sscorbis
sold end formeldohyde were ellowed $o reset for en hour with 20,00 ml., of
0.0308 My sodivm periodste. The excess wrimu. determined ca deseribed
previously for perfodle seid, wes equivelont 4o 0,80 mle of 0,1000 N
HngBalse The sodium pericdete used wes equivslent €0 %10 ml, of 0.1000 Mo
Nagf,0u¢ Thus, (2.10 = 0,00) + 5410 & 0s74, or, 74% of the perfofats wes
useds The semple of ayrup uesd conteinsd 0,087 & 0.18 = 0,15 millimols,
The periodate that resoted with the syrup reprosented 0s48 millimole,

Une millimol of syrup rescted with three millimols of periodate, whioh
cheoks with the oxidation by pertodic eeld,

The lesd tetrescetete used wea prepered by the mothod of Geapor

ond Desey ¥,

The resction is carried out in & threcenooked Tlgsk fitted with »
themmometor, stirrer, snd geo inlet tubes A mizture of 800 ml, glacial
scotio celd and 180 ml. coetis snhydride is heeted to 88°C, anéd p slow
streem of dry chlorime led in with stirring, ibout 120 gme. red lesd dxe
introdused in five equs) portions, essh eddition being delayed until the



esolor of the previous portiom hes fadeds The tempersturs Surlng the
veaotion 1s held et 85°=30°C, When resetiom is conplote, the hot mixtuve
is filtered through & heats! fumnols Load tolrsacotate oryetellices
~from the filtrete uwpon cooling: This product, sbout 904 pure, wae used
without further purification sinse the conteminsnts (lusd dfssetate,
leed ohloride, sostic seld) d0 not interfore with ite use a9 ur omidizing
'tm‘h

It hes beon found by Oriegee °° that lead totrassotate in e nune
squecus modiws oxidises polyhydris cloohols av dves pariodie seid.
Yor ezamplol ‘ '

:!E o> MM‘ * Eaﬁ--h BEDBO + EHOOOR +£ﬂ;o'
: + 4

The smount of lesd tetrescetets umised is determined by reecotion with
L A |

Phis, + BEI we==) Fora, + Iy + 2l

The ijodine formed ls them titreted with !A'B'a'.

Slagigly + I, == NagSe0y * el

Bt Pas, = Wty

Uxldetion with lesd tetrssoatuto wae sarried out ns desoridad by
Criegee -

0828 gmee dry, formeldshyde~fres restvion nrofmet of aseorbie
sold sod fomeldehyde wers welghed into g smell flesk and 20.00 nle of
040038 Ms lead totresestote 12 gluodel sostic wcid addeds sbout ten
siinutes were sllowed for vesdtions 80 mle of a baffer 1odlde solutiom,
conteining 20 gms. KI end 500 gue, enbyérouvs sodium scotate per litey

of golution, were added, The iodine liberated wes equivalent to 20.72



mle Of 041000 N Tie 8,00 20400 mle Of 0.0935 s lond tetraasetete is

oquivelent %0 37440 mls of 0,100 N, Ne 5,0 Them, (37,40 = 20,72)
& 37,40 g 0,446 of the originsl smount of lesd tetrpscetstes This
15 oual to 0,00167 3 0,446 & 0,036 nillinole, The saunle of syrup
used conteinsd 0s0030 x 018 3 04855 millimolss Thus, cme millimol of
eyrup resotod with £.35 millimols of lesd tatresoetatoes

02982 gmpe dry, formeléchyde~fres yesotion profuct of eacorbie
seid and formeldehyde were dissolved in 25 mle »cters A mtursied sole
ution of lesd binseetate in gleselsl waﬁu s0id wee added alﬁlr
- with etirring wmtil the sppesremoe of s brown procipitete, indiceting
stnplete resotions Hnough nomesl l'n‘ mee added to procipitste the
iead in solution, tho mixture wes filtered, end the riltmie diluted to
850 mls with watere & B0 Illm aliguot wmes mized with 20 mle sstumted
dimedon solution, hested on the steem beth for teo hours, snd allowed
to stand overnight, The precipitete wes oollested on » weighed Gooeh
orusible, dried end velgheds The preeivitete weighed 0.031S gase snd
hed & melting point of 185°C. If the whole filtrete hed been used,
0208 gmee precipitete would heVe been obteined, This smount of pree
einitete represente O.0RY gnse formaldehyds (0.263 x 0,1087)s Thus,
1,65 millimole ayrup (0.,2083 4 0.,18) yielded 0.0 millimols formaldehyde
(0,087 # 0,05},

It wos found thet the resction product mpidly liderested iodine

from lodie scid st room tempersture., The iodine lidersted oounld bHe

dotemmined only 17 an execse of lodic eeld were avolded.
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In the following exzperiment the polution of the resotion produst of
ascorbie eold end fomseldohyde wae mixed with the ioGie soid solutiom,
ﬁcl‘ wps added ond the mixture wes sheken vigorouslys The 014 layer
wes sepereted, woshed with s little weted, end the iodine titrsted with

hﬁﬁau

Resotion produet 01000 M, Bi DeOL00 M, %ﬂa

als m}e s nle
(0. 2020 2080880000 114 } e e

1,00 2.0 1400

0480 2.0 Q.60

hw 3.00 t 3-#“

080 1.0 Gell

1,00 240 » 1,40

* 8 mle OF 245 N HpS0,
Thus, as ¢ maximum, 0,118 militmole of syrup Libdereted 0,014 millie

mols of lodine from fodie scoids

8.6 guoe dry, formsldebyde=fres resction produot of assorbis soid
and formaldshyde wove disscolved in 60 ml. water, 50 mls of 8 He Hgi04
added, end the mizture %itreted with sorusl B0, After ebout 200 ul,
m‘ hed desn ed@ed, em sliguot of 5 ml. was taken to which were pdded
10 ml, of 5 satursted dimedon solutions In o short time a pregipitate
eppeerod in the dimedon mixture. This precipitete wes filtered off end
drieds The melting point was 186°Cs The mized melting point with o
ssmple of the dimedon derivstive of formsléehyde wos 186°0s The melting
point of the dimedom derivative of Forweldehyde is L89°C, e originel
rosetion mixture wes further titrated with ho‘ which now wee teken wp
vory slowlys In sll, 513 ml, of normel m‘ ore reduced before the onde
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point wee reeched, Only et the beginaing of the experiment ‘am e ssmple
of the repetion mizture yield e preecinitete with dimedone The resction
mixture was concentreted %o ebovt 200 mls in & veouum ot 50°C. The
diptillate wer tosted Tor fomie éem by adding wxg and podium geatsto,
lo preaipitate foarmed, |

Pagot and Bergor » have doviood ¢ test for pscorbie seld dessd onm
the foot Ghi it yields oxslie reid when oxidized with mas‘.

To 1 mls of Oul? sscorbic soid were edded s little #Mlute ecotis
poid and 0s5 ml, normsl mc;g Dilute HoQ, woe sddod to destroy the
sxcens Winlse 000 mls concentreted HOL and o little am were sdded
end the mizture was put on the steam dath for thrae minutes. Vhen oooi.
five grops 1% phenylhydrezine h.ydrénnoﬂau wore sdded, the misture
hasted to bolling and cooled vepidly. An squel volume of consentwated
HCL end five drops OF potsssium ferrosysnide weve nddeds 4 cherry ved
‘eolor, the toet for oxelisc scid, wes produceds

Thon trected se sbove, s purified ssmsle of the resction produos of
aseordie soid end formeldehyde geve the samo result except thet the colow
wes & little lighter then in the cmse of ssvorbic seld.

The mothod used for determining liver glycogen was eseentiglly
that devised by Somogyi ‘an
Two groupe of four white rets esch were fested 24 hours before ihe

experiments At the beginning of the eapariment eseh of the four test
iniula was given B mle of & 250 golution of the reestion product of
asgorbie seld end forceldebyde by stomseh tubee Throe bours leter this

wos ropea ted, ew thet enclk test salmel reocived a totel of 1 gmy of



the reection produed of escorbic eold and formaldehydss Three houre
after the sooond fosciing, both the teat and sontrol snlaals were decap~
itated with e large cheors, the Yiver wee IlmsetGlotely ménd, quiekly
ground in & omell chopper snd sdded % ® propared tude, the whole progess
boing completed in ¢t leset G0 secondss The prepered tude referred 3o
LT -hauwmﬁtoaut&g sentrifuge tube of BOwml, sepueity to l‘hill
had Yeon added B mi, of 507 X(OH end then weighed to the mearest milligrem.
The liver wes introdused into these f‘ubu in sush @ wey thet no pmi-uhn
adhored to the siden of the tubes. The tuves contoining the liver ssmples,
sbout ) gne were meweighode IT more then 1 gme of Liver hed been talken,
sdaitions) S0% XOH wes sdded $o melntein the ratic of 1 gas liver o 2 mi,
of 0% WUHe The tubes wers hosted stout 30 minutes on @ steem buth, When
e00), s volmme of sthanol equel €0 )2 tilues the volume of K wae adied
to precipitate the zlyeogens The twbdes agein were hested to boiling,
sooled, snd sentrifugeds The supernetent Liguid wes deecsateds The tubes
were drgined for e fow minutes end them wiped dry with Lilter papers
15 mle OFf Oof By HOL wore sdded to the tudbos whish then were hested for
two hours on the stosn Deths Vhem cool, the solution wes meutrelized to
s phenol rod sadpofnt with 0.5 Ns NeOll sné thon diluted to S0 mls The
gluooee in these semplos was determined by the ShefferHartmen method
using resgont muwmber B0,

Greup 1 ~ Control snimals

ot Noe Liver taken {lyoogen Gmes glyoogen

gafe e per 100 gnpe liver

et o S T e T iy W Py S — R
1 R 078 2,26 La344
3.706 0, 1380
s 2,708 s 55 0,536

& . 2,88 o X
26 24701 > . 0u004 (ave., 0.151)



Oroup 1I » Test Animels

Mt Noy Liver token Glycogsn (Gmmes Glycoogen
Moe BB per 100 gmes iiver
R . e L N R IR AT T s T ), = el T
is 14601 el 0. 260
10 L 057 776 0734 L
9 2,873 - Da¥8 Q.42 :
1.487 Bs 26 0,188 {aves 0,301)

Tt ehould bs noted that the test enimels had disrvhes during the
sxporinont,

The firet method used was that of fwil Fischer for methyloting free
ougey groupss

26e4 gaee dry, formaldshyde~free resotion produet Of sacorble soid
snd fommsldshyds wers dlssolved ia 2D mie sbeoiute methenols To thia wes
m!lmé 6 solution of dxy HCL in ebsoluty methemols Absolute msthenol was
sdded until tho final wiwme was 375 mle ond the sonceatretion of HOL was
Ou88fe The mizture wes reflumed for two hourse The HOL wes removed by
treating the solution with .\gaﬂla and the mothanol wso removad at the
vater pump st 25°%: Aboud 18 gues of o dark brosn syrTup were obinineds
Thie mstorial reduced Benndict's &aa@u& in the oolds The methomyl
content, detormined ia the menner dessrided pvevivusly, ves 10,0% The
refroctive index wae 1.3170 ot 25°C,

4 somple wee axidigod with HIO A as @8goribsd previouasly. O,1900
guss of the methylsted produet {roughly 1 millimol) were mixed with 20,00
mlis of approximetely 0.2 M. 310‘.: Then titreted the excess HIO, uweod
46480 mle of 0,1000 Ny Na 8.0y 20500 mle B30, were squivelont to 00,40
nle of 0,1000 M, hﬁ%g Thusy 6040 = 40,80 » 35,60 mls of Nagiply are



equal to the smount of Hm‘ et ressted with the semples 03,60 & 00,40
¥ 04417, sinee 20,00 mle of 0.2 M HI0, vepresents 4 millimols, end 41.7%
of this wne ma; thon roughly 1 nmillimel of the methyleted produst »oacted
with 1o millimols of HIQ

0,087 gmse 0f the mothyls tedé produst were sllowed to reset for sn
hour vith B0s00 ml, of 0,0208 M, (0618 miliimols) sodfum portodete. The
oxcosn pericdate, Cetormined as desoribed previously, wes squiwvelent to
1,90 mls of 0,1000 H, Hagsa%a The eodium periodote used was Iﬂﬂiﬂsiﬂt
t0 3,10 ml. of 0,1000 H. o 5:0qe Thus, {Zel0 = 1,90} 4 S0 0.33# or,
38.7% of she periodete rescteds The semple of syrup used represented
approxzimetoly 0.029 ¢ 0o100 = 0,15 millimoles 0s24 millimols ¢f periodste
resoted »ith the 0,15 millimols of syTupe '

019 gms. of the methylated product were oxiéimed with li10g end the
solution wes tested for formsldehyde in ¥he memner previously dessridods
The formtion of n}lﬂnipuah (with aimedom) of the proper melting point
ehowed the presemes of formsldchydes

041974 gmas of the mothylated produst were oxidiszed with 20 ml. of
epproximetaly Ou2 M. nm‘ and the fomie meid formed wes dotormined es
Gesoribed proviocuslys The totel seid produced wes equivelent to 28,75 ml.
of Qsl047 No Na(He The Hgll precipiteto weighed 0.8815 gmes which ropres~
entod 0,003 guss formlo eeid (1.7 millimole) fommed from sbous 1 miliimol
of sysaps

Be4 gue. of the methyloted produwet wore Siesolved in 50 mi. weter,
10 gme. Reney ontelyst edded, and the mizture Iintroduesd into s Pary high
presoure hydrogenation spperetuss Fesotion wes carried out ot 100°C, for

v



48 hours under 1480 ibs, hydrogen pressures The mlxture wes filtered end
the weter removed st 50°Cs ot the water pump, The methexzy) content of e
sazple dried im sn Adderhslden drior at 30°Cs woo Gedifly

1 gme of tho mothylated produet was dissolved in 20 ml. seetome
comteining ¢ gms. snhydrous mﬁ. The mixture wes sheken for 2¢ hours
o 85°0., then poured 1at0o ¢ solution of 7 gass cnhydrous Xg00, ia 7 mle
weter ovorleid vith 30 ml. others The whole wes shekon for helf em hour
and them filtereds The solvents were evaporated slowly et the wster
pups N oryetals sppeareds A rethor lebile syrup wse finelly obteineds

liethylation of the cbove methyleted produet wee continued by the
method of West end Holden ¥, ; large ﬁinziuu flasgk fs fitted with &
eopled stirrver ond pn extre nesk through whish pessss a dropping funnel.
The delivery tube of the flask fs £itted with ¢ sondenser sttsched %o
e suction flask, The resction flask is immersed in p weter both, The
semple, sdout 0.ld mol of @ hexose, for exemple, is dissolved in 15 ml,
waters This io introduced into the flesk, The stirrer ig sterted and
the weter bath heeted to 55°0. 4 mixture of 90 uh methyl smlfete snd
188 ml, 093% ie run into the flesk, 400 ml. of 40€ Ne(¥l 1s sdfod st the
rate of one 4rop per Ywo seconds for five minmutes, then one drop per
seeond Tor five minutes, ther throe drope per suconé until the dintile
lation of COL . ceasots The remsinder of the alkell i» sdded repidly end
the tempereture of the wstor bath is refsed to 70~75°0. end msintoined
thore céuring the rest of the resction, 180 mls mothyl sulfete now are
added ot S=5 drops per meconds sfter gll the methyl sulfmte bus been
sdded the wetor Betk 1o hestof t0 bo1ling for 30 mimutes. The ecntents

of the flask ere cooled, weter is edfed to dissolve poparsted TigpS0gs



end the mixture is extrsoted four times with 180 ml, portions of m13¢
The ﬂlﬂ.gttmﬂ i» dried with enhydrous h.ﬂq‘ sné the Iﬁ, removed gt
the water pump.

G2 gnes of the wethylated produet were m&.r sothyleted by the
mothod doscPibed aboves AbOut 1 @t Of @ rether fluld brown ayrup was
obtaineds The mothoxyl aontent, deternmined ss desoribec previcuely,

LT 45.&&.

This metorisl wee trected =ith ethers It weo found thet most of
the mteriel woe solubles Further methylotion wes scoomplishes by the
uethod of Prendenberg snd Hizon 4%, To the @her soluticn wes séded 1 .
“of sodium ribbons The mizture wee shelen vigorously for four houra snd
then allowed to stemd at 25°0e for 4 hourse The solution sas now do=
eonted into 10 ml. methyl icdide in » ¢istiliing flesk, The solvents
wore m& et the wetor puap st 25°C. untii o peste remafnsd, &8 mi‘-
mothyl iodlde wore eddod, the mizture wos shekea for four hours end sllowed
to stend ovornight, S0 mle cbeolute etber were addeds 'hen the Nel bed
ary&hilizaci out, the solution wes filtered end the dher wes removed st
She water pump st 40°0s Lhout Osd guee of a light yollow Liquid weve
obtoineds The methoxyl somtens wes 48.05%. This meterial d1d not reduce
Benediat's rengont. | .

In another experiment, Purdie’s resgents were used for methyletioms
1 e of the product obteined by mothylstion with methanolie HOL wae
@lszolved in the leset possible quemtity of puredry diexane {dried snd
dietilled over sodium)s B85 gaes methyl lodide end 2 gms. Ag,0 were ndded
and the mixture wae reflumed for eight hourss The mixturs wep filteved



and sonsentreted to e oyrup st the weater pumpe This msterisl wes not
soludls in ethor so the process was repseteds A portiom of this mterial,
soluble lm ether, wees further methyleted by the mothod of Freudendorg
md‘ﬂi:u docerided sboves The produst had s methasyl contens of 204

ond did not roduce Demediet’s resgent. The yield wes 0.5 SNBe

The method of Fischor snd Beer *° was used in prepaving th_o no890ne
derivative, 060 gues freshliy-fused a0l are dissolved in 800 mls pure dry
eootans, The solution is dveantad from sny insoludle meterisl and ¢o this

solution are odded ghout L0 guee of the gugars The mixture is shaken
until the suger is iu solution end gllowed to otund for L2 houvs. The
mixture is poured into ¢ solution of 70 gmss Egl0y in 70 mls of water
everleid with 300 mls other, 7This mixture is sheken vigorously for
one~hslf hour, The solution ie dedented from the Mﬂa residus whieh
is veshed twice with 100 mls 1il evetone end others The weshings sre
added to the main colution snd tho whole oveporsted st the water pump
ot €0°C.

19 gume dry, forasldehyde~free roection produst of seeorbie aoid
end formeldshyde were treated os sbove, Evsporstion at the wster purp
wen onrried out very slowly sad stopped s soon ss ervatels bogen
eppeare The solution was sllowed to eteud for 24 houre, tae orystals
wers filtered off, and the filtrete eonsentrated egein, repe-t¥ing the
process until no more erystels formed, If the eryetels Were not nupe
sroted in thie way 1t wes found that they nﬂMlm whon the golvents
Wers gomne and the heavy ayrup formed would not eryetslliises Turther,
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ecetone, eother, or m»:é;,n- stheyr could net be used %o dispolve the mother
liquor eway from the orystslss Best resulta were obtaindd by dreinidg

the aryetals on porons tile end recrystellizing them from hot seters

The Meld of reorystollined mtortal wes sbout 042 gmes The orystels wore
slightly yellowish white neodles melting at 236 Ce with decoupositione

m compound wae aliﬁﬂy Soluble in water, sostone, petroleunm ether,
éim. methenol, shloroform end insoluble in sther, Denedict's reegent
wae reedily reduped, ,

sbout 80 mgas, orvetsls were dissolved in 5 ml of HgS0 and heated
on the sﬁm bath for 15 minutos, The solntion wee neutralized with
Ba{@i),; filtered, end eveporated st the weter pump =t 28°C, 2 emall
emount of ¢ olear, glasey metorisl wse obteined shich pould not be
orystellized snd shish vodupsd Benediet's resgent.

B0 mgnss erystels were mixed with 02 gmses phenylhydmaine hydroe
chloride end 0s3 gma. enhydrous codium seetste in 2 ml. wetor snd the
whole wee hoeted on theo stepm beth for en vhmr.‘ On gooling end stending
overaight ne erystals were fomod,

20 mgnpe oryatels wove dlesdlwved 1n § mle of & setureted solution of
dimedon slightly eoldified with ecetie seids The solution wee hested on
She steam both for em hour gnd sllowed to stend overnight. Mo exwstels
wore cbsorveds

20 mgme. of the crystels vere éissolved in 5 mi. of p zolution of
phlorogluoinel in § @ 1 HOL (teet for forseldehyde). No preecipitate wes

forneds




The miero method of Holl amd Narricon ¥ pes euployed in desere
nining the ncotome contont, |

The semple, eontoining cbout 1 mgne seotons, 1s diesolved in
5 uls of Ne HpS0, end introduced inte o epeolel steam distillation
apperetis, The reseiver is cherged with 20 ml. of 0,01 N fodine end
8 mls of Ne NeQOie The mixture in the res¢tion vessel is steenm dletilled
for g helf hour, The elkeline jodine solution is Shon soldiffied with 7 mle
of e a,m‘ and the oxcoss iodine dcteruined by titretion with 0,01 N,
BagSePge |

The following determimstions were mede on & semplo of the reeryete
ellised gootons derivetive, |

Semple 320100 1y I 00100 Ha n.ﬂ.ns Yer oond

mes ml, nle etotone
20186 2800 17.28 31.0
2,542 5,00 , 17,80 3049

Asetone Cotorminstions on the syrupy metorisl left after arystalle
imation weres
24080 88,00 18,45 %1

fect's ommphor method “0 wppe used,
Inte o cupillary tude SO mem. long and 2 mm. in dlameter sre welsghed

ahout & mgme of the ssmple gnd ebout 20 mgmes semphore The tude ie

sepled, fostened 0 & thermemoter, and immersed in w phosphoric acld beth.
The mixture in the tube is mélted and shaken to obtein homogsmeity, oooled
end hestoed auin very #lowlys The polnt et which the lest perticle melts
1s oonsldered the melting point, . The molal freeming poind depression of the



samphor used must be dotormined. This wes €one by neking several
doterninat long with pure ﬁheﬂm smpnnitels The molal freesing
polnt depression wes found to be 40,0°Csy the volue most often eited
in the litersture, |

Kolesular weight detersinetions meds om o esmple of the recpys

stollized scetone derivetive weres

Geunle Serphor A G Mioleculay
1708 BARSe wolght
S A T i e ; e e ]
O.848 Pe 1558 1048 _ 226
0. 007 19530 9a8 830
Lelea 23042 B, 7 et §

Carbom snd hydrogen wlues were obieined by the Pregl misro
mnethods '

4 reorystellised sumple of the seotone éerivetive wes used snd
the following resulte were obtsinedi

Bample B O [+) Per ocent For cent
o— mghee  mpub. P ¢

(= T = ) = ] R Ty T e Wiy

3784 B 8O3 72778 €. 78 BB, 0

246880 T Be03Y P 500 G 72 fified

£.9008 £,900 104139 8. 63 B5.8

Caloulation of the empirtesl formmiat
H GV +1lwm 6.7
C BU.84 12 » 4.0
O 94418 g 2.3 |
The empiriesl forsmle fo then Ugil, 0  OygH; gUsmoNLE have &

molecular wolght of 285,

Sptiex) Fosation of the joetome Irivptive

A B éne mioro polariscope tube with s SaPeolty of shout 0.2 ml,



wna n—é; Determinstione were made on = congentyeted weter solution

ant on @ amamrmu& dioxane solution, No yotation oouléd be oheorvaed

in either cane.

90,6 mgues of the weerystellized soetone ﬁeﬂwtﬁa were allowed to
resot with 10,00 mls of 0,198% ¥ IO, The omscss 110, wes equivalent to
20,30 ml. of 0.1011 H. Hegtplye The totel emount of HIO, used wes muii-
slent to 56,00 ml. of 0.101L §, ln,ag%, Thus, (38,80 « 29,30) & 35,80
% 0424 O 24% of tho HIO, wes reduseds This is equivalent 10 Oud? miliie
mols: The eampla of soetone derivetive ropresented 0.,1% miliimois. Thus,
one millimol of the eodtone ferivetive rencted with &6 miliimols of HIO A

D anee _iaaMﬁu hydroshloride and ‘?_ gnes sodium asetate were
discolved in 28 ml, wator, 'n: thiag solution vere added & goms of the
reaction produet of esoorble seld end romxwag. The mixture wao
-’nn-ﬂ to insure camplets solutien, filtered, and sllowed t0 stend over-
aights The resultunt erystelline precipitate wce ﬂltand offs The mother
liguor was congsntrated 19 sbout helf the volume by allowing 1t to atend
on $0p of en oven for s few hours, thu‘mt eslde to erystsllize. The
totel ylold of erude materiel wee 0u5 gmss "hen recrystallized from weter
the derivetive wes obtsined s swell solorless plstes meltimg »% 248°¢,

The sompound redused hot Denediot's resgent ané libdereted iodine from iodie
selds

| About 80 mgms. of the orystels were hyamlxzqﬁ‘ by heoeting with 1 ml.
congontrsted HOL et 100°C, for five minutvs. The hydrelysste reduced hot



Pogedict's reagont. No precisitate wiu foreed when dissdon wes sdded,

indioating the sbsense of formelishydes

antion of Hitrop

Fitrogen was determined by the method of Ter Meulen 18,

In this method tho semple is heoted in the presence of hydrogen
and & estelysts The nitrogem present is easv_wrua to emmonis whioh is
titreted with stendard sedd.

A =50 mgis semple of the nitrogenous substence is mixed thoroughly
uit!; finaly powdered petiveted niskels 4 boat, eonteining the aii%um, ie
introdueed inte = combuatlon tube whish conteins a pecking, shout 2% ome
iong, oF setiveted nichel end esbestos, The portion of the tube eoomieining
the entelyet is hested to 350°C, during the determingtion. Pure dry
hydrogen 1e pesscd through the appsratue end the oxit geses ere 'anmd
&0 cspape through g U=shaped vessel sonteining sbout 16 ml. water and
2 drope of Tesbiro's indicstor. Imring the determinstion the emmonie
fomed {s continuously titreted with stenderd ecid, Thus the progress
of the sombustion csn be fuollowed eseily. The ssmple 1s hepted with a
migroburneyr at such 2 rste thet the whole snslyuis is scoomplished in
sbout 1.5 hours.

Meryﬁalnm ssmples of the semlicarbagone yiolded the following:

Semple /14 ug80 Par cent
BEO. nle b N

- ——— s W it Y
40ué : Be 87 2048
4.l 700 205
e Be 8O 20.4

The Pregl sioromethod wse useds



Jauple O g oy Sent Per cent
B30 wiis u;‘i. i o

N et e = S T
44400 84450 e 305 Gel9 384
3824 24100 4 055 G 2D \ 33,2
B 738 2,078 44077 8a17 B3ed

Oaloulation of the empirieel fommle followst

¢ BBed + L2 = 2.8

H Bo2 ¢ 1 w Go2

0 $0.2 ¢ 16 g 8.8

N B0eB # 12 2 lLo48

These dste indicete tho formula GpH 0 aFe The moleculsr som!.a

ﬁoﬁlgﬁsﬁa would have a mwoleculor weight of BOT.

The moleculer weight wap determined by messeurin: the slewation of the
“boiling point of neatie mién Other methods eould not be used beseuse the
muteriel vee insoludble in esmphor, sokd weter, hot dlozans, snd pinons
didroaides The émruttu uged woo similar to that af Peelmenn excepl
thet the liguid wes internelly hected with ¢ eofdl of pletinum vire
{(sloetrionlly hested) end the lower pert of the epparstus wee fltted
into s vecuum bottis.

0.2200 gmse of the reeryotellized senigsrbezome were dissolved in
f0.6 guse pure agetis seids The Tiret snd second observetions of the
elevation of the boillng point were 0.108°Ce and 016604 uﬁwtlwlyz
sorresponding %o molecular welghie af £l4 and 20ls The solution derkensd

apprecicbly during the procedure,

All hydrogenstions were carried out in s Farr high pressure hydrogen=
stion apperetus and Reney niokel wee usod as catelysts

It wes found thet hydrogenstiom ot 2000 lbes hydrogen pressurs and



150°C, for 24 hours wes the most sstisfactory progedure in thet samplete
reduetion wes obteined with o minimm of by=produetes At temperetures lower
than 150°C. the resction prossedsd slowly, At temperstures eppresisbly
sbove 150°C. en oily substence wee Tommed whiech hed e mingelike odore If
the roeoticn mixture wees leoft in somSect uvith the nioksl catalyst for
more then ebout 24 hours the hydrogeneted produst scomed to reteln amell
amounts of cetelyet in s colloidel form, coloring the produst gresns This
eollotd@al nickel could not be removed with decoliorizing charecosl of by
hesting, Only colorless ’pmpunﬁm sore uged for snelysiss

In order to ae‘sauina the auentity of hydrogen neceessry for complete
re@uotion, %8.2 gne. of dry formsldchyde=free resgction produot of sseorbie
acid ané formeldehyde were aiamiwé in water and 10 gues feney cetalyst
afdeds The totel volume wes M08 ml, HEydrogenetion wes eerricd cut st
150°C, for %4 hours, Taring this time the pressure dropped from 2090
lbgs to 1800 lbsey a differemss of 200. 1bs. BSinee the metorisl no longer
reduced Benediot's recgent 1T wes uuﬁuﬁ thet reduction wes couplotes
The preseure drop per mol of hydrogen for this umrsim ond & wlune of
105 mle 15 945 1bes Sinee 0,21 mol of meteriel nﬁ used, the theoretionl
drop would be 0,21 x 945 » 108 1ba. if esch mol of the msteriel reduced
took up one mol of hydrogoms

In prepering lt?w hydrogensted product i% wes found thet 1% wes
unnegessery %0 use s purified scmple of the reaetiom product of ascorbis
acld snd formsldehyde. Mixturea of sseordle seid end forvmaldehyde, w!mi
hydrogenstod under the cbove conditions, yislded e produst indistinguishs
sble from thet prepesed from the purified msterisls The identieel prop-



erties of the hydrogensted products obtained by both methods of prep=
erstion vere shown se follows: | |
Bxperinent 4 = 22,6 guve socorbie evid vere dissolvod in 80 mle of
37% fomeldehydes The mixture was ellowed to stend for en hour and then
h&érmmuﬁ. The produect wes methylated with methyl sulfate ae desgribed
previously. snd thenm with sodifum and methyl iocdide es deseribed previously.
The final methylated product was purified by vacuum distillation. |
Experimont B « 22.85 gmes seeorbio pcid were dissolved in 00 mle of
371 formeldehyde end ellowed $o resot for five daye in nitrogen et 80° 0.
The exvesa formeldehyde wes removed by vecuum digtilletion ss prewiously
doserided. The resctlon product wes them hydrogenated and the hydrogensted

materisl methyleted g in Zxperiment 4

Expoerinent
A B
e -1 s e
Aseorbic ec1d used 28,8 22,8
Tield on hydrogenation ‘ 17.8 17.4
Yield on mothylstion with methyl 8,8 869
sulfate
Tield on methylation with podium ded 71
and methyl fodide
Propertica of the purified methyleted products
Boiling poiat runge ot 0,085 mm, Hge 0=58° 0 068" Cs
Refractive index ot £0°0. 1.4508 124370
Mothoxyl sontent 58% 59%
Optieal rotetion o o

Physieal




This neterial was ¢ oolorlses syrup shioh could not be erystellimed,
It was soluble in weter, pyridine, sbsolute sethanol, snd abeolute othw
snol; insoluble in ether, shlorofom, snd bensens,

A 10% eclution hed o pil of 5.5,

The refrective index of verious semples wes between 1.4068 end
15000 st 25°C, |

The opties) m-sim of s pQuecus solut o aonteining J.000 pmse
sudstence per 100 ml, wes [Ct] P W

Practionetion of sbout 5 gase of eyrup was gocomplished by veowmm
dlstillation fn the molegulsr ebil) desorided previouslys In one expere
imeont Qlstilletion ws osrried out st s pressurs of 0,003 mme Haw
Freotion 1 wae cut fram 20°~ 80°C. JFreotion £ wes out from 80°« 110°¢,
sbove L10°Cs the sompound begen to turm yellow end dtetilletion wes

#inaontinued,
Pofrestive index 0.
m P g
Fraotion 1, 4730 a3
Freotion 2 Fe B0 ' 0.8
esidue ' ' 144980 &0

The molecular soight was detormined by meesuring the depression of
the freesing point of webers mm'am Man in 20 gmes weter lowered
the freezing point 0,278°C, The ¢aleuleted moleouler welght wes 170,
0.0820 gms. of the hydrogensted reseotion produet {dried in gn Abderhelden
aﬂer at 20°Cs) in 20 gnes wetor lowered the freesing point 0.275°0, The



ealenlsted molaculer wolght wae 180,

The method of Ter Meulen 1® wes useds Semples wers prepared by

drying in on sbGsrbsldon &rier umdar oil pump veouum e® 100°C, for 24

hourss
Sample o () Per sent Per oent
[J2e , iﬂ Jg B ¢
R et e e RS it L T L Sk T R
0s0381 G.0289 - e 0820 7«26 404
0.0417 040279 050617 7448 4054
0. 0417 QeR76 0.,0613 T80 0.1

Jeletlation of the empiriesl formmlad
H Te3B 41 w 7.56
G @044 418 2 5.5
¢ BE.28 'i'.l.l = T.006

Although a eimple whole musder ratio is not obtsines, the results indicete
the empiriezl formulae LEPAEE

uplitstive 7

Benediot's reegent wun not vednsed.

Treetmont with hot 0% NaOM 414 not ceuse browming or charrings

Ozidation wish 50% HW, e in tho muels caid test d1d ot result
in the fometion of sn imscluble derivitives

Thea ¢ solution of the hydrogemsted produet wes poured esrofully
on to & 0,038 solution of /3 enapbthol 1n concentreted Ha80, @ green
ring woe fommed, This test e given by spioee “, & branehed ohein

hydroxymethyl sldopentoscs



B gme of the hydrogenatod product were dlssolved in 15 ml, of
50% g0, ond 5 gnes pure bonvaldohyde eddede The mizture wes allowed
to stand in the lee box for soversl dayes 5 syrup wes Obtsined which
failed to arystellive,

 Nethozyl veluss were detemined by the modified Zsisel procedure
- daseridod previouasly.

The semplee were preparcd foy gnelysis by drying in en 2bdorbalden
drier st 35°0. for soversl weeks.

Preperation Semple /30 Se,Sg Por sent
T e % methoxyl
i Ee Al A T R 2 ST
i % T S Se80 2.7
2 44088 2480 11,8
3 877V 268 18,1

The following results were oObteined ¢n the frectiome from the
veouum distilletion previcusly desoribeds

Freotion Seuple N/% Ye,5,0, Par cemd

PTNBe mle mothoxyl

MR Il i s gy
X 4,151 ™) 1948
3908 4280 18,9
g Se2B6 4,08 15.53

residue 4,831 280 Pel

In the fimet gerloe of experimente aﬁawhtim was cordbd ogt by

4

the mothod of Pﬂorm ond Teat proviously dmﬁboag

The semples wore prepernd by drying in a wvasuvun desicestor for



severel deyse
Beupls A wea prepered by hydrogemsting the purifiec reaetion
' profuct of pesordle eeld snd formeldehydes Semple B wae Prepured by
hydrogencting o mixture of sscorbic soid end formel dchyde.
Egperiment 1 » recetion for six deys & 5°0s

Sevple Seaple 045000 K, MeOH mi, o
g ml.

P - ———— D ——
A 02040 2.1 e 89
ki 0e2120 108 Be2B

Experimont 2 ~ regction for six daye st 25°C.

Sumple Semple 0s5000 B, almt nily H*
: oAse mle

S r———— g e s Rt ' R By
4 0,184 0.7 - $e55
B 0.8071 10.2 . Bell

In ¢ second seriss of sxperimente scetyletion wes enrried oud
' according %o the method of Hafner, Swimmey, sad best %7,
© Experiment 3 = yecction Tor 1.25 hours st 100°C.

Semple Lemple 045000 N, NalH mis 1"
Si%e mls
e R e 35 Pt o T o S b infy AR 2 L
A O.1015 0.28 4467
B 0,1988 Gedl _ 474

Iuring these experiments no imscluble deriv: tive wes noted when the

oostylating mizture wes poured into wetow,

A nmodified Kerl Tischer msegent specifie for weter, hns baon pre=
paved by Smith, Srysnt, snd Vitehell %8, Onoeliter cusntities of the
reemnt are prepeved by diseolving 84,7 gms, V.S.7 fodine in & mirture



o3

of 269 mls pure dry ppridine and 607 ml, pure &ry methemol. This solute
fom is ocovled with doe end 8¢ gmps liguid Eﬂg saddeds The resgent was
storad in snd atamq from 5 reservolr burettes

The veagent 1a ammﬂé es follows: i 10 ml. semple of pure |
dry sethenol is titrated with the reogent to ¢ permenent drown m&ﬁ.
Then 18 mle wotor ere w:md into & 1iter volumetrie flack, diluted to
about » liter »ith the seme cupply of methemol titreted, end sdjucted
to volume in » thermostet st £6,0°C. 10 ml, semples of this stenderd
solution ore them titrated, The tityetion of the stenderd solution mimue
90 of the blenk $itretion on the methanol is the emoumnt of Farl Flosher
rosgont equsl %0 the weizht of wpter Saken.

10,00 mls of She methenol used hed & titretion velue of 160 mle
Farl Fissher resgents |

10400 mls of ths stondard solution, contsining 0.1799 guse. water
hed e titrotion veiue of 0078 mls 50,75 = 1.57 2 58.18 ml, Karl
Fiseher reegont which is equivelent to 0s2799 guee weters Them =3 ml.
Earl Fischey roegent ie equivelent $0 1,000 gmas wators

Using this reegent Bryemt, Mitebell, end Saith Peorkes out o
mathod for dutemmining eleoholie hydroayl groupse B to 10 mls of ssmple
- are woizhed into @ vlﬂﬂ mls gleas a-iamm& volunetrie flask shout ane-thipd
filled with pure dry éloxane, The aixture is mede up $0 volume with move
dioxene, sheken until homogemeous and sdjusted 1o volume sitey stending
et legst %0 minutes in o thermostet ot 25,0°Cs & mls sre trencforred %0 @
£80 mle gless~stoppered fleck snd 20 mle suielyst soluticn sddeds The |
ostelyst solution is mede by diseolving 100 gmes boren $rifluoride ges

ané £ ml. water in suffioient uuelél scotic s@ld %o meke one liter of



solution. The flask econtaining the sample end a control conteining 20 ml,
cetalyst end 5 ml, diomane sre tightly stoppered end plsced in a wster
bath at 67,0°C. for two hours, At the end of this time the flasks are
removed and sllowed ¢0 cools O mly pure pyridine sre edded te esch snd
the mizfures titreted with Eerl Fischer reagent.

54985 gmrsv; sbsolute ethanol were mixed with dioxene as 'above and
@ 5,00 ml. sample trested ss indicated. The 5.00 ml. semple dad s titrate
ion of 7.3 ml. Earl nsehe:é reagent. | Thé blenk titretion wes 40.6 mi,
6745 = 40,6 = 26.7 mls The strength of the Karl Fischer resgent et
this point had fellen slightly eo thet 358 ml. wes eguivalent to 1.000
gmus. water, 28,7 v 538 w 040790 gme, water. 0,392 z weight of sleochol
éuuals the weight of water produced by esterifisetion. The 5.00 ml,
sample teken eonteined 0.1992 gme. alechol. 0.1902 x 0,292 = 0.0765 gme.
water produced theoretiocslly.

0.7156 gmss of the hydrogensted resction product of ascorbie ascid
and formgldehyde (dried thoroughly in an Abderhalden drier) were dissolved
in 100 ml. glaciel acetic scid end edjusted as indicated above, Thie
material wee not goluble in diowene. 8.00 ml. of thie solution, when
treated me gbove, had & titrstion velue of 45,1 ml. The control hed a
titretion velue of 30.0 mls 48,1 = 39.0 = 6,1 ml, 366 ml. Karl Fischer
resgent wes oquivalent o 1.000 gme, weter. 6.1 & 366 » 0.0167 gus.
water. Assuming five hydroxyl groups per molegule, one mol of the hydro~
genated product would yield 20 gms. wa;ter‘ The 5.00 mls sedtic meid
solution conteined 0,0368 gms. hydrogenated produet which would yield 0.5

x 0,0888 or 0.0179 gms. water.



Aeid end Formsldehyde

These oxperimente wers osrried out by the methods desuribed pre=

viously.

0s188 gma. dvy hydrogenstes resstiom sroduet of sseorbio geid end
formaldehyde wore sllowed % resst for @ few minutes with £0.00 ml. of
approximetely 0.2 M, nm&‘ Vhem $itruted, the excess HIO, used 18440
ml, of 0.1000 H, *"z%' 20,00 mls of the ma‘ wore sguivalent to
80440 mls of 021000 He NegBy0.e Thub 80,40 = 18,40 2 64400 mle NegS,0g
ere equel to the smount of HIO, that ressted with the ssmple. The
fraction of HIO, rocoting wes 84400 + 80,40 2 0»70. Cincs 20,00 mls of
the B104 reprocents 4 millimols, end 794 of this wes usel, then one
millimol of the semple reseted with 3.2 millimols of HINg,

001801 gus. @ry hydrogensted produet were ozisizsd with 20 ml.
of spproximately U.2 Me lﬁ‘ﬁ; snd the formsldehyde Tormed was detemmined
by the dimedom procedure desoribed proviouslys O0s2361 gos. of formelde=

hyte divedon compound were obtained, corresponding to 0.0848 gme. Tormslde=

hydes 0.0242 & 0,08 g 0,61 miliimols of fornsldebyde were obdeined from
Os94 millimola (0.1681 & 0.18) of hydrogensted product.

“henm the hydrogencted produst wes oxldized with HIOg the odor of
aceteldohyde was guite noticcebles, 4n enslyeis for this compound wae
msde by the method of Nicolet snd Shima O,

By the use of this method souotaldchyde cen be detormiped in the
preconve of formeldehydes The resetiom iz carried out im en serstion

&ppeTetus conaisting of three 245 x 20 ome test tubes connested with

68



glese tubings The firet tube serves g¢s u renction vesssl, the seooond
end third tubos serwe ss zbsorption woesels: The soceteldshyde fommed

in the first tube ie earried into the second mnd thind tubes by o atresn
of cag. In the firet tubs sre cleced the ssmple, Os2 yase elentne, 5 nl.
of Ne ma. and 10 mls of Ol N sodiun arsoniie. In the second tube
ore pleeed 5.00 ml, of 2% eodium metebisulfite diluted $o 25 mi, with
waters In the third tube ere plesed 3.00 mls of 88 sodiux metobisulfite
dlluted to 25 mls with webers The goperstus is comneoted, 18 ml. of
Cel Mo am‘ sre added to the firet tube from a droppiag fumnel contsining
00p under pressure and COp te paseed through the eprar tus st o rete of
ane liter per mimute for an hours The contente of tubes 2 snd 3 are
pooled and the excess Meulfite ia destroyed by eaasing Os1 He lodine
until & blue endpoint ias obteined with starehs The blue eoler is
Soatroyed by edding eetureted NeHOO, solution and tho bound bisulfite i
dsternined by titreting with 0,08 ¥, iodine, 1 ml, of 0,08 Ne iodine is
souivalont to le04 mgms, mothyl pentoses.

18,0 mgmss of the hydrogensted resction product were treated es
fesortbed and yielde? seeteldchydo squivelont to 3,30 mls of 0.0202 He
mliﬁ. 580 x 1,04 ¢ Bed mgmoe mothyl pontose, 10,5 mgns. of the hydro=
genstod resction produet ylelded aceteldehyde equivaleont to 5,00 ml, of
0.0208 N, fodines 5400 3 1468 w 0418 mgnes metlyl pentone.

0:1007 guse the &y hydrogensted meﬂu produst were pilowad So
roset with 20400 ml. of sporoxtastely Os2 M. HIG, for ome hour, The
mizture wes neutrelized to the methyl red endpoint with 01047 5. Nellis
56,68 mle wore requireds 20,00 mls of the HIOg mm-uga.m ml, of



001047 Hs HafHl,y Thus, during the resction aéid was fommed eguivelent %o
50,60 = 40,00 @ 15,80 sls of 0,1047 Ne NeOlly Therofore, ome aillimol of
the hydrogencted produet prodused sbout ome and e helf millimols of eeid.
- 0s1804 gmBe the dry hydrogonsted recction m wore sllowed to
regot with 20 ﬂlw of epproximately 0.2 Ms HIO A snd the formie a0ld proe
fueed wee determined o deoseribed previously. 24,20 mle of 0.1047 N,
¥alH wore roguired to nentrelisze the Qistillste. The Hell precipitate
woighed 0.8431 onse, oorresponding iu 0s0631 gnse or lal8 ntllimols formie

aolde

0,087 puse dry hydrogimataed nroduct were ul}.nnd to resot for
one hour with 20,00 ml, of 0.0308 ¥, sodium psricdate, The excoss

periodate wrs aguivelent to 1,40 mls of U.1000 H, k.u.ﬂsa The sodium
periodste used wae equivelent $0 5310 ml. of 0.1000 H, "7!8303' Toua
{210 = 1440) + 8410 & 04060 or, 05L of the pericdate was usofse The
ceuple reprecented 0,18 millimols (0,027 ¢ 0.18)s The pericdste that
regoted represemted 0.53 milliimols.

021268 gmos the dry hydrogenmated product sore asllowed $0 reset
with 40,00 mle Of 0.0890 Ma lead Setramsetste ia glootel ssetis aoide
The exeeso lesd tetresostete liBereted foiine eguivslent to 2920 ml.
of 0,1000 M. ll.lnﬁina The lesd totranootste added wee sguivalent o



71.E0 oy of 041000 ¥, "333‘33* Thue T1.20 » 20,20 g 42,00 al, of 0,12000
No Haglply 12 equivelent $0 the totrsecetete reduced, The frastion need
was 42400 & 70420 g 04805 0u89 x 0,00886 w 2,7 nillimoles The semple of
hydrogenated produet represented 0.7 millimols,

10 gmse the dry hydrogenated profuet wers allowed to resot with
seetons in the presemoe of sanhydrous m:.. a8 desorided previouslys 4

light brown liquid, soluble in potroleum ether, was odtsinod snd Qiste
1lled ot s pressure of C,1 mme Nigs Most of the materiel csme over at

sbout 89°C,
Agstone determinetions ylolded the following resulte,.
Semnle 041000 Ky Begigl, Agetone Pexr cont
o mle WIS seetone
sty ek i S GRS Bt St TR S i
1.%00 B 55 O.082 3.0
£, 310 Ga2Y D.862 57.4

The detells of the progedure end the dosajpe heve been gliven
previously. Oimoe this experiment wes &ne at the smme tine, the seme

emirol group wac uged.
~ Oroup II1 » Test Animels

Rat Xoe Livey Glyeogen Gmes Glyeogen poy
@ mgas 100 gmee. liver
i et At D e =1 T L e e ST L 8 S S
EY 1,818 8 80 0+ 480
n Be010 14.90 . GaY40
28 Be78 6278 0.808 '
iz £2.080 708 0s 347 avo. 0,438



16,0 guss Gry hydrogensted produet were methyleted with methyl

sulfete in the pressmse of Ne(ll by the method of vest snd Doldem %,
? gmee of & light yé!,l.n non~rodueing syrup wvers obteined, The methoxyl
eontont of the profuct wes 484338

This mothyleted profuct wes further methylsted with methyl iodide aud
| 28,0 untsr reflux for © hourss A syrup wes ohtelned Baving s methoayl
content of 50.6%

In snother expuriment, 28.4 Zuse &ry hydvogomnted product were
methyleted tvico with mothyl sulfate and Nally. 20 gme. of s nonereducing
syvap, beving e methoxyl contens of 082,94, were obtaineds 2 sumple of

this meteriel was distilled ot o pressure of 0.8 mme Bge Tmotion 1 consisted

of meteorial that &istilled wp %o 112°C. TFreotion B wes comstent boiling
st 112°C, Frection 3 wes metorisl Shet élstilled desween 115°snd 118°C,

A1l fresticns vere water -« shite ligquides

Fraction Sample R/30 Ne.5.0, Por sont 2
' R, L mothoxyl
ety P T Y ] TR by P ey I
3 le 408 Hedb Cdell leddae
8 l.498 Ba¥0 6610 - leddt®
3 1.768 Ge87 G0e 40 L4400

thout L mge of the above methyleted product (mot distilled) wes
refluxed with 10 ml. of 7% HOL for sn hours The produot wes extrected
with 001, and the extrsct wes drisd with sahydrous %o 50, The GOL_ wes
removed st the weter pump and the produet dried in sn sbderhaldsn dyiers
The methoxyl eontont wes 60.0fs The meteriel 41¢ mot refuge Denediot's
reaments

Montgomory, Hemn, snd Hudson ™ hove medo sugsr scetals by the



| following methods The hemiwseets)l of the suger is first prepereds Irom
thie the ohloro derivetive s mede by trestment with enmhydrous “‘”‘&"
Thie produst 1o trested with methyl sleshol end A%G to obtein -thg eeetals

1 ams o€ the methylated produet (net Alstilled} Il;a #issvlved tn
ary sloobolefres 0L+ The mixture ves cooled $0 570, end 1 gme snhyde
rOUS &1315 addeds 4ifter 30 minutes lce water wes added sad the 0CL,
layor separeted. This solution wee dried vith snhydrous ﬁ-a}w‘ end the
solvent removed st the water pump, The syrup obteined wes dimsolved in
pure dry methanol and As‘ﬂ addeds After shekinmg for five minutes, the
mixture wes filtered, the solvent removed at the webter pump, ond iha
syrop obtainod was drled in gn sbderheldon érier, The methoxyl comtent
vas SHed’ e ovmpared eith 68.9% methoxyl im the untresbed syrups

| 0«84 guse of the mothylated profust (mot aistilled) were sllowed

to vesot with 10 mls of epproxisetoly OB Mo HIO» The excsss HIOg wes
oquivalent to 858 mls of 0,000 N ":ﬁt‘}s" 30 mls of the RIO, used wes
oquivalent o 40,20 mls of 0,1000 K, lc,ﬂaﬂsa This domonotreted the
sbesace of edjevent free hydrozyl Eroupss

B4 gmee dry hydrogemsted resction produet of sssorbio mcid snmd
formaldchyde were methyleted twico with methyl culfate end ReGBs 2447
Fass Of o mothyleted product were obteineds 4 seaple of this metorisl
was distilled et & pressure of 0.6 mmy Hge

Mothosyl detorminstions were rum on the freotions e shown belows

Praction ‘numgom Semple N/30 E’l”s Por oent

e mothoxyl
AT TR T e R ] 1 e T BT
3 75=90 l.8081 3 | 6.9
g 20 1,600 Be 90 613
3 G0= 120 1.0v8 _ Be B0 608

This meterial was pooled, methylstod spgsin with methyl sulfete snd



n

Ha(ll, end further with methyl iodide and &asm %hea thie produet ess
dlptilled the follawing results were odtalned,

Freotion Bofling vemge wms Hge 8°° [c]- Per gent Vield
, s sothoxyl =l
4T Tt T Lt b DT et B ) o k]
 § GO=70 De0T8 144000 » 6330 I8
2 6 0e028 1e480 » GBe24 le@
3 TE=03 0,088 1,4430 & ‘ 2]
& B34 D088 1,449 = G200 i=2
] 80=380 0s087 1,4443 wm Jep
6 80 o087 11,4408 = 50,80 1=
4 B0=D6 00287 1.0472 » ' 8
8 0O=-97V 0.087 1,449 « 12

Freotion 7 weo remethylated with methyl iodido end sodiume 'hem
thie preperetion wse dietilled et a pressure of 0,07 mmy Hge tho boiling
venge wes 60=90° 0. The refreotive index st 25°C, was 1,4440 end the
mothoxyl conbent wap 66007,

211 of the sbove freetions {1 to B8] wore pooled and remethylated
with methyl iodide end sofilume The product wes dlstilled st s pressure of
Ol mmy Hge Two erditrery fractions were token. Jreotion 1 bed the
voiling renge BOWP7°C, Frection £ hed the boiling renge V¥eGR’ Cs, most
of 1t coming over at 80+82° G 4bout 8 ml, of esch fyotion were sbtpineds

Fraotion 2™ Per gent
mebozyl
Ry S e 4 e e =1 WD M Ay
4 1.,4302 80e8
g Yodasn 2 T

The moleculer veizht wes detormined by measuring the freesing poind
doproesion of henzene, 0,6001 guoe methylated hydrogsnatsd mpterisl
(n*°" 2 1.4440 and 86,6¢ mothonyl) were dissolved in 17,86 gne. dry hensene.



The freesing point depression wes 0,810°C, The seloulsted moleculsy

weight wes 248,

”

£ P 3i) id

- Cavbon end hydrogen were determinmad by the Pregl mieromethods
Determinstion of eavrbon and hydrogen on frection L {nzsa ® 1,4008
snd 80,81 methouyl)s

Spanke 4] o, Fer cent Pey oant
nante lﬁh -p‘- il &
(St R s, Ry Al Y a4 Iy N B b
4178 Re 508 . Belss Bebd 83,0
4,087 837 T+078 0. 80 589
Determinetion on frection 8 {8°° 2 1.4448 and 66.04 methoxyl).
Paaplie O ' Pay cont Peyr cent
Lt} : é‘t Iﬁv i [}
kb M. g R e e
8,808 5000 9,061 980 3,8
S 900 B 100 Vo078 9¢8Y 830

Celeuletion of the enpirtosl formuls is os followas
H 98 ¢ 1 = 98
0 088 4 IR 2z 4l
0 570 4 16 3 Re3
| Thie indlestes tus sprroximete empiricel formmls of Cgligls  The
molecular woight of the substenes (248) sugsests » possidls molesuley

formle of Gyolle 0
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CONCLUSIONS

@ tion betwe seorbie roi Formal

Fesetion between sscorbio seid end fomeldehyde has deen proven
by showingt (L) & ohenge in optisal rotstion of mizturss of sseorhbls soid
and fomgldchyde, (8) the evolution of serbon dlozide, from miztures of
secomdic sold and formeldehyde, in emounta provortionsl to the smount of
soeorble aeld precent, () en offeot of formeldehyde on 3he p% velue of
ssoordie eold, (4) the diseppesrence of the indophencl end iodine ved»
ueing power of svcorbie soid upon trestmont with formsldehyde, (8) that
scoorbic weid osn not be vocovered from mixtuves of sscorbis nold and
mz.ﬂﬁh}’h‘ which have hed en opportunity to resct in en inort stmosphe
ora, |

The position of resotion in the secorble soid molecule 1s the
onsdiol group. This ‘u' indloated by the fsots thet: (1) formaléchyde
rescts with ell ese ol gompounds teosted 'shei: Judged by 'iha above sriteria,
(2} the indophenol recusing power of eseorbie seld and relsted compounds,
whioh ia blosked by t@miﬁu&yh, resgides in the enediol group,

That the roeotion of sseordic sold end formmldehyde $s not aiaple,
but complex, ean be conoluded from two fects, Firet, formeldohyde dlooks
the indophenol reduoing pover of sacorbie soid rapidly et roum teuperwture
but ¢erbon dioxide le mot ovelved fram the mixture until smeh later.
Segond, the change in optieel rotetlion doss not follow e simole euTYo.
Initielly there is & sharp rise followed by e slow drape

Yrom these feets the rosotionm between esporbie scild end formeldahyde
nay be sesumed to tske plese in two atepa{ Firat, formeléehyde resmets with
the enediocl grour of sscorble eoild, forminms s lebile intemediate produets

Sesond, this intormediste product bresks down into ourhon diexide end r
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fiaal resction orofust,

The reantion product is v nixture ss indissted by the fects that:
{1) ot least two dorivetives heve been obteined vhich do not erise fmom
the geme perent eompound, {8) the produet does mot mbow o wixoh nuaber ratio
of oerbom, hydrogen, and oxygem, (8) the feilure of the produst t6 orystslle
ize points to & mixture, {4} the hydrogemsted resction product mey be
frectionated by vecuum dlatilistions

' The reaction produot is suger~like in #hst: (1) it gives the
Moliseh tost for gerbohydrates, (2) 1t 1o derived from suscordie eoid whieh
in turn 1o o sugsr derivetive, (3) 1t lo s polyhydvoxy redueing substanse,
{4) 1t testos swoet. |

%.,;uﬁlitattﬂ tests permit the t@ilowin.{; gonolucionss The reactiom
produect ie not ome of the wll~defined hexoese or pentosess This {e
shown by the feot thet 1t dovs not yleld furfurel or methyl furfurel
when boiled with L2845 HOL nor does 1t give emy of the fully cherseteristic
solor resctions of such sugerse Furthor, all specifie tests for the am
sléozes and km:aﬁ negatives Yhe sx§ren 1sbility of the resotion
product in both eeid snd basie solutions mekes theso tests of little velue,
Only two Veste are definitely positive, thet for ¢ methyl pmm end thet
for npiose (u braunshed chaim sugarle

Although the reeotion produst resdily reduses slkeline eopper resgeuts
8o froe sldehyde group ip sresent gpinee 1% foes not retura the color ta
Behiff's resgent.

A% leest ome of the eompommmbe of the resetion produet possesses e
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cerbonyl group since 1% is noseldle to obtain ¢ semicardemone derivetives
This eonvonent maey be the sldese fraction indlceted by hypoiodite
oxidstion,

Teaste with ferrie chloride end sodium nitropruseide indieste the
ebsense of sn enol structure.

Ho froe ¢erboxyl group is present simse the resection pro@uct is
essputielly neutrel in resotion,

No evidonse hes beon obiuimed to chow thet formeldehyde edis o
ascorblo sedd 1z o wellsknown mgnneys Oompounds conteining the methylene
ether group yleld fomeldehyde upom hyérolysis with samonium hydroxide.
The formsldshyde cen bo detooted by Schiff's reagends Such compounds
also glve o test for formeliehyde when trested with en eeid phloroglueinol
roagents Byuuj-ﬂzyhm compounds such as hydromymsthylems beamoin
8plit off formaldehyde when treeted with nww hydroxido. The formeldo=
hyde cen bo detected dy Schiff's reogonts. Then the ebove tosts weve
applied to the reamction produvet of formsliehyde mnd sscorbie peid no
formsldshyde oould be deteeteds Further, the sumber of hylroxyl groupe
precont indicstee that frunlichyde does not ¢dd in & menner thet would
profuce ¢ hydromyl groups

An unosturated liakege 1s not pressnt decsuce meither iodise nur
bromine wes redusceds 4 eonjugsted system ig ruled out since the product
sdded only ome molegule of hydrogen.

i% losst ome component geems tobsve e ring struoture singe hydrow
gnafian produeed ¢ methoxyl grour.

roetyletion of the recotiom produst of eseorbic eold snd formelde™
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hyde indicated four hydroxyl groups. Methyletion sleso indiested four
hydroxyl grouvs. 2 mothyleted produet contulning 48,57 methoxyl wes
obtrineds The methoxyl welue for four methoxyls is 68.6%, From the
amounts of fmrmgldehyde end fomie said produced Yy periodic eoid or
lead totreecotate oxidetion it may be soncluded thet ome hydroxyl group
ie m-iﬁnrr, two sre sceondary, snd that .ul fouy hydroxyls sre edjacent,
Ome hydrozyl group is extraordinsyy in that it ie very cseily methylated
et room tounerature.

Ono emmtlaf the reection produet of sceorbiec seoid and form=
oldehyde possecses s very labile grouping whieh reduees uné enide
“ineo tnel cenioarbazide derivetive is the only deswrivetive whilch hss this
property it must be derived from the loffe soid reducing components The
prmiar tnia gomponent Mt vitlabee the quantitetive sapecte of
the periodie seid oxidetion, -

Thet & methyl group is present in pome compoment is suggested by
the feot that positive results were obteined with fosenthigl's test for
methyl pentosss end thet the hydrogensted resction produst ylelded aset~
sldehyde whon omidized with periodie =oid.

The avorage moleculsr weight of the compomente in the resction
-produot is 184=-36%,

Gerbomebydrogen sselyess indicste & mizture of coupounds, the mejor
vortion of which hes the formule B'Hu%.

Per cent Por cont Holeculer
H wliaht

. e

CoByn g 40,0 €e 87 190
Results obinined @0s1n4Bel G4 T0=7.36 184=157
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Hature of the enated of Lsgorbis je
Joranldohyde

Hydrogenotion of the reaction product of scoorbio paid end forme
sl dehyde yesulted in the pddition of ome molsouls of hydrogen. This
hydrogeneted product sonteined sbout L&f methoxyl. ‘hen distilled in e
weouum 1t yielded o fraction gouteining 18.8% methoxyl. The theoretiou)
volue for omo methonyl is 16%

Jeetylation indiemted the precemeoe of Five hydroxyl groupe. iethe
yietion resulted in products with s weximum mothoxyl eontent of 66,80
The theorsticsl velue for five methoxyls is 62,07

"hen the hydrogensted product wee oxidimeéd with perlodie eoid,
formaldebyde, acstsldehyde, and formis g eid were producsd,. The smount
of formeldshyde obtalned infiocgtes omo prisery hydroxyl group pey mole=
sule. Acotaldehyde production indlgstes thet sbout 0% of the meterial
gonteing ¢ nﬁ_lthyl groupe The formiec seld obisined indlestes om everage
of one snd a helf segondery hydroxyl zroups per molesule,.

The fect thet no orystellino benzoel dorivetive was obteined epesks
sgrinat the presence of ¢ simple suger slechol since mearly sll thege
compounds form sueh derivetivess

Simoe the hydrogencted produst gives s positive test for aploge,
which is » hydyoxymethyl brunched ehain ssrbohydrets, this type of astruoture
may be precent, |

The aversge moleculsr wolght of the components ln't!w hydrogonsted
produet wes 180,

Coybonshydrogen snalysos indicste s mixtuve with the following

Tomules a0 limite.



Mer gont Fep cent liolecular

4} H welght
TR S LT i T ok 3.0
c'“l%aﬁ 0.6 7268 188
Geftyg0, 628 7,3 104
Besults obtsinad 04 798 120

Thie deriwstive hao on seotone sontent of Sl.0% The theorsticel
velue for one scetone group is 26,74 It 1o felt thet duriag the scotone
detominstion same resotive group breeke to ylold s cubstanes which bew
hoves like ssetone towsrd the slkaline fodime resgent employed, This
substsnos is not formeldehpde eince eeié hydrolyeis hes been ehown to

produgs nonde
Pariodie sold oxidetion indicetes the presense of at losnt three

adjncent hydroxyl groudes

Holeeuler woight determinetions and sarbos-hyoregen snelyses check
well and indlests a eompound with the formula cmume,* The parent conpe
ound would hsve the Pforwmule Coli130ys #0d & moleculor weight of 175,

The analysis of this compound indicsten s monoederivitive with the
formmla %31205“3 and ¢ molecular woight of 207. The prosthetie portion
of the moleculs womld heve a formuls of G'I'% end o moleculer weight of

148, _
The foarmuls for the semicarbazome mey be similer to the following:
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by

Such & eompound might be derived from sseorbic celd after decerboxylatioms
This compound hee the formmla CgByglyligs @ moleculsr weight of 207, wnd
contoins 20u35 Ny Bde0f 0, B8.6F O, 6285 K. Thin proGuot mey heve deen

formed slso by primery condensstion of .ﬁmmmm

Fram the foregoing evidsnse 1% 1o obwious thet seoorble seld Seny
sid does, respt with formeldebyde fIn more then ome ways 4% loest dwo

producte of this resstion have boon Semonstretel and fstmerizetion makes
posaidle meny move, slthough no definite esaseer osn be given ss to how

thie rengiion proseeds, yot certaia possidilitiss cun be ruled oute

R
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The shove zohems would gccount Lor the mader of hydroxyl groups
found, fomation of » methoxyl group on hydrogenstiom, sné bloeking of



the reduveing pover with the dolayed profusticm of carbon diaxide, but
such s methyleme cther group could mever be dasonstreteds Furthor, no
sactal formmtion cesurred.
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Fuain found that Mﬁlﬂﬂwéa pddsd to tho enol form of bengoin in
¢ mamner similar %o the resction nbove. Nelthsr of the w0 iypes of
products showm are prob:-bdle bessuse they contein more hydrozyl groups
than the number found, nor ¢could = methoxyl ;ﬁla be formad on hydrogenw
ation.

In the next scheme two important feots are utilized, Yirst, in
uweny resctions formaldehyde wots ps 1f its structure wvere

st
Gecond, it s known that nrb’;n three in eseorble neld is move negntive
thon sarbon twse
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Suok products es tnu would possibly eosount for the finding of
both & mothyl and a metkoxyl group in the hydircgomsted produot. aAlthough
one more hydroxyl group is present thet hes been found, it will be
notised thet ome of these ip tertisry snd e such might be diffieult %o
demonctmtos ‘

It mey be seen thet nome of the schanes sbove fs satisfectory,
fio suplanetion cen b2 glven for the hr&aking.ar the rether stable leotons
ving of peoorbic e9ld in s nou-oxidining medfum slthough Heworth *° stetes
that etherinetion of the ensliol group inoresses the tendeney for the
lzotone ring $o bresk. IV 4 pleo 41fTigult o understend why such o
mild reagpent ss formeldshyde should osuee suah widuspreed and irreveraible
ohenges in the eecorbis seld moleoulos ¥inslly, She possidility thet '
fml.&nhyh sondeness o some eztont vader these conditions hee not been
ruled outy



Although the whole problem deslt with here bes not beem solved it
is Pelt thet e groundwork hes been leids. Inough fests have boen obteined

and orgonized no that st lesst & partial pieture of this hitherto comp=

lotely unimown procups may bs vigsuslizeds It 12 hoped that future invest~

tgntors, gaided by this work, will 7ill iln the blenkss
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