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INTRODUCT IR

On Jenuary 6, 1988, Fhilip C. Scherer, Jr., discovered that ENHg
would react with s solution of agilulﬁﬁo.aitrﬁtt o fgza 8 b:?pﬁinhu
yellow product which wes soluble in water, The filtrete gave 8 positive
test for nitrete, From this he apsumed & reaction betwoen Kilip end
eollulose nitrate hed teken place to give cellulose smine and KiQg.

In 1938«39 Verzon K. thtezilg}invoatsgatad this resction further,
in &p atteupt to determine whethsr the product wes cellulose amine,
whether 1t contained any ¢ellulose nitrete, what ite propertiss were
sud what derivetives could be made from it. He was able to isclate a
derivetive, cellulose nostyl auine on whish be made 8 study of proe-
pertics nnd resctions,

Binge s darivntiva(le)ﬂ&s eaployed, with the use of KlHg to i{solete
& product, Lr. Seherer suggested in 1939, that the above resctlions be
investigated using Ne Kip in sn attem:t to isclate the pure cellulose
amine,

The work discuseed in this thesis followed directly in line with
the work done by Mattox, PFollowing the general procedure developed
by ¥ettox and using any new procedure whieb might be developed, it was
the purpoav of this investigesiion, to prepare, purify and snalyse a
eallulose mnine and determine its propertica.

From this arose $wo objectives., First it was hoped to determine
aome method of isclating cellulose emine without the sid of u second

conversicn, The neceseity of suek an indirect method ceme from the
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frot that the products burned spostonesusly when exposed to the aip
unless the sxcess Na Nig wss rescted om and when this wes done, the
resulting produat wea highly lupure,

Sevondly 1% ls hoped thab the further scoumulation of evideace ss
presented in this paper may hely $o ¢stodlish the structure snd weehsanisn

of the resstion in the prepsraticon of the oelluiese amine.:



As a compound smmotis bes bosn known %0 chemiets for e long poried
of yesrs, bul only et the close of the 194h ocentury wse the study of
smonis i the 1iguid siate begun, The first tnvestigelors wers pris
sarily interested in the physiecal properties, snd only comparatively
recently hove the possibilitiss of 1iquid emsonis as & solvent bess
brought forward sad studled, At the present time there is a grest emount
of detea (oconcerning the solvent sction), scoumulated which is very clearly
swmmed up by E. Ce Pronklin in kis bosk "The Ritrogen Systom of Jompounds,”

The physiesl provertiss of liguld sasonis were pretty well devermined
by 1910, The boiling point of liguid samonis was determined by Fresklin'®
and wes fousd %0 ba =353,46%C. This velus was checked later ty Olwbe''!end
it is now sssumed o be eorvect to .10, Since shis lavestigetion wes
earrisd out in liguid emsonis ut atmowpherie pressure the temperature wes
-35.46°c,

-~ The beat of wolatilizetion of liguid ssmonia et its bolling poaint et
atuospherie pres:ure was found by Fronklin and ﬁxmw*w} in 1898 to be bee
tweon 338 sad 340 ealories,

Other rhysicel properties zuch as molsewlar belling point elewvation
und fresming peint depresaion, ete., have bedn dete:mined snd sre piven
by Franklin im Chepter 1 of his beok,

Although ﬁ“iy( 12)

started the investige$ion on 1iguid sauwonie ss &
solvest 1t was not until 1898 that publieations of eny inportence appenved,

Thie work was done by mi?u) snd Prenklin and Krouse!®), 1a gensrsl they
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found that the alksll slesents and the slksline esrtbe dissolve resdily
without resetion with the soulvent. Hetelliec megnesium dissolves slightly.
Iron, sulfuy sod phesphrous dissolve readily bvut ifamediately resct with
the solvent, Uf the sslts, most of the belides, nitretes, nitpites,
eyanides, cyasstes sud .thiocyanates mre soluble dubt in veryiog degrees.
The generally ineclubls selts are the sulphatos, sulphites, carbonetes
asd phosphates, Moet of the orgenie eompounds, with tbhe exception of
paraffice hydrocasrbons and mest of thelr higher derivatives, were found .
%0 be soluble, or alascible, iﬂ; varying degrees,

Due to the grest amount of informatinon on liguid samonis there is
procidenlly nothing of the properties of liquid smsonia wbich ave not
known todey.

& eomplete review of the propeviics of liguid suposis us 4 solveat
bes been mede by Fernelius sad &Mw? and after susaing up sll the
xnown faote thay arrived 2t the followlrg sonclusions:

{1)s A system of gompounds exiet which is related Yo ssuenia
in the same manner in which our femilisr compounds sre relsted to

- water, '

(28}« Freaklinte suggestion Lhat 9xygen scids, bases aud sslts,
be galled eque acide, squo beses and ague ealts, and smmonis Gume
pounds corrsaponding to these, called samonia acids, somono buses,
and samond ealts bo aceented,

(3). Ammonic is an exsellent iomizing selvent, like wster, but
it 1s not es powerful s an smmonslizing sgent as weter is 8 hydroe

lysing sgent, The dissociation coustunt of snhydrous liguid numonia
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wae found %o be B x w""n Koklreush unite which is sbout one

thousnndth that of water,

The gensral cenclusion, to be drswe from $he adove work, is Shat
liquid amsonie ¢on be substituted for vweter es a medium Tor sarrying sut
many Mﬂ&wa, therefore it waz decided to vitempt to prepure cellulese
smine by ueing liculd samonis &6 « selvent,

Trying to iutredues amino nitrogen into eellulose goes back as far
as 1861, It wes then thet Themsrd and Schutzenbarger'®) treated cellulose
with asmonis in sn sutoelnve, By this trestment it appesred thut & emall
amount of smino Mﬁagm was introdused,.

Some yenrs after Thevard's end Schutsenderger's work, Vi@mw} elained

that he produced nn amideted cellulose by treatment with wmseonis et & Sewm=

perature between 100° and B00%C, This method mppeered to have introduced
as mich s 34 nuive mumfms into gelluloss whioh then pussessed wn afs
finity Tor seld dyes.

The inability of reproducing this work led to the bellef that the sbove
deseribed products were merely cellulose in which the air spaces were filled
with emuonis, |

It was not until x&rmr(% produced emine #nl&ﬁlaw by s indirect
satbod thet it seemed WMBM $o introduce an smine group in the cellulose
molegule. He msde use of the reet thet where ns the esters of sarboxylie
aeids sre decoumposed by mwmonie end euises into seld smides sud sleohels,
tie esters of the mono and di-sulpbonie seidie react wiih amuonin %0 proe
duce suines and the swmoniwm salt of the parbicular sulphonic soid,

Kerrer's resoticn introduced one amino group to every 9 to 11 Cghypy
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residuss thut entered into resetion, The resulting product had charso=
teristics dyelng properiies,

In 1936 mstnx‘m’ propered a gompound he eslled ssllulose ascetyl
anise, e prepered vellulose smlue by the resctiocs of Kblg on celiulose
Bitrete in liguid somonis, Me silowed seetyl ehloride $o reaot with the
ssliulose smine §o give bis Zimal product esllulose seetyl amine. e
was able $o fatrodues ons smiso nitreges group iute the cellulose moles

sule, YHis preduet slse underwest most of the reestion of primary smines,



vestigstion makes wee of the following feots

e

THEORETICAL

The work done on the propsrstisn of eellulose amine in this in-
(113;

{i}. Cellulose nitrate i{s soluble in liguid emmonis,

{2). Thop metsllic sodium is sdded to & solutica of eellulose
pityate in liguid nosonis @ rﬁ&gﬁi@n tm&»& Plece.
In eddition to the above, the following sssumptions are submitted:

{1}« The folluwing resction will take place

(Call) = O-lCg ~ ZHa s > (Coll] « O~KO ~ Nagd
(2}, This Nagd, 1f formed during the reaction, 1s known te
be & entalyst for the gwapawmﬁsé% of Nelifly in liguid enmonia, This
therefore gives the basis for the f&ixanihg resoticny
| ¥e - nhy R0 Nemiy - jHy
(3}, The ¥0y or (the probesble HOp group left] in cellulose
nitrete will be repleced by ao ssine group obteined from the ﬁiﬂﬁa
formad during the resction, Thie leads to the following resction
ae belng possible: .
(Coll) = omHOy » Halilly ,.Kﬁ3;> {Cell) « NHp — NalOg
eud 1f 8 KOy be present, when Negld s formed, Waii0p will be formed,
(¢}« Thet the desired product cellulose smineg will be ine
#oluble in liquid suwonie thus effering & method of separation and
purification,
{6}« The celluleue aming formed will by & primery amice and

will reect es such.
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(6}s Cellunlose axmianes might be expected $o have soue <f the

ohaaiaai‘uné perbaps physieal properties of the pr@tiiaa and of

stin, 14




DESCRIPTION OF AFPARATUS AND EXPERIMENTAL TICHEIGUR

i I S S e SRR e = W e

tpparatus used Lo prepsrs ceilulose sxine

gpdinary gommarcisl sahydrour 1iguid ssmonis wes used In this ine
vostligation,.
Cellulose nitrate eonteining 11.7% nitrogen snd glving anelyeis for
a dienfitrate wos nsed,
The anslytienl procedurs ewployved in the detersination of nitrogen
wns thet of Bjeldabl ss desgribed by F. H, Eiah{g).
The following gener:l zethod Iis the one used in nesrly sll experiments,
fdcuid asmonie wes sllowed to rur into the Dewer flask (B}, 7This
won used @ore or less s an intersediste storapge tsnk, The liguid sme

nonis when nesded was for-ed by presssure over into flask (¢) through a

movable tube F. Flesk {(C) wes used sz the resction chomber. The meterisl
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used in the inventiration wes lutroduced into the resction flssk through
{6}, (@ sbort plece of gless tube}. (H) a mechaniesnl stirrer, fitted

wilth & mereury teap $0 prevend eseepe of swmonie fumes, was used to sgltete
the reaction miztare. (1) end sdjustsble tube was used to syphon off spy
exoess: ammonla inte flesk (D)e (B) wes used vz & storsge task %o allow

the svaporation of excess mim {E) & container filled with water was

saod to trap She ssmonis fuece.
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EXPERIMENT L

I.

¥ive grams of sellulese nitrate wers dissolved in 1850 o.e, of liguid
smmonia and to this 7 grams of metallic sedium weres ndied, smell pleces ot
& time,

A blue volor resulted, due %o the exeess of sedium, After about half
an bour the blue ¢olor vanished slowly 2ed & yellow precipliiate remained.

The renction was ellowed %o stond Tour bhours, During this four hours
there wes excesaive bubbling of the seaonis end most of the smsenis evepors
sted, This was bslieved t0 be dus %o the hem$s given off by the resvtion
ond to evelution of hydrogen gas,

Five g.c. of water were sdisd just before the com:slete evaporstion of
samonin, 4 durk brown viseo @ liguid resulted on the complete evaporstion
of smuonia under voouwm,

This viscous licuid was wsed in sn ettespt to reoproduce the work of

Hattox. His procedurel !

was followed but with such little sucoess that
it lesd to the progossl to repeat the abm@ experimant end sttenst to
seperete the pure celiulose amine Irom the viscous brown licuid,

II.

Twenty prems of cellulose nitrate were diseslved in 860 ev.e, of
liguid smmonie. To this E1.D grsvs of sodium were sdded, smell pileces
8t 8 time, The resction proceeded ws before snd this Sime 15 s.0. of

walor were adied $o remct with the exeess sodium and mﬁﬁa prosest,

The resulting brown viscous liguid woe tested end found to be soluble
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in water, slinlis snd seids., It wis Inscluble im sther snd s)ightly scluble
in eleohol.

Bince no ésthmﬁ, seking use of ordinery solvents, wes found whieh zould
sade o complete seperition, the work turned ¢o rfind ng 8 mecns of oblaining
the precipit«te from the Dewar flesk without the use of wster, It was bes
lieved thai workiog with & solid, s methed of purificaticn mirbt e pere
feoted, This within dtself presented s new probles se 1% was knowe that
whor the amsonie wee allowed to evapor:te, 8 spontaneous combustion resulted
on exposiag she product te thi uir, The first metbod suggected 28 v seens
of obtelning & precipitete whick eculd be hendled was weshing the preciple
tate forued in the Dewar flesk with liguid ammounis for it wes believed all
fmpurities would be evluble im liguld sswonis wheress the produet miszbt not,

Tuls reguired n new typo of spparetus, The apparatus for the followe
ing work io shown in plewure on pege 1ll. This apparatus sleo offersd a
aenond edventage. Materiels oould be sdded L0 the resction flsek without
sllowing emmonie fumes S0 esstepe ianto the room, whick up %o this time were
found to be very annoying.

111,

In the sew spparatus 5 groams of gtlialaﬁa aitrate were dissolved in
W0 e.0. of emmonin, An excese of sodlum wee sdded end the reastion mixe
ture wes stirred for elght hours. The excess aumonis wes snllowed to
svaporate over aight. The precipitete was washed with 100 o.¢. portiomof
liquid smmonie un¥il the wesh liguor wea alear, The risultiag product wes
dried under veouws.

A portion of this produet, yellow in color, wes burned, An slislt
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inorganic residue indiested incomplete purifiestion, 85 it was neceswryy
to further trest this produrt before 2n suslysis eould be made.

pistilled methyl slschel left impurities and dissolved sone of the
prodast,

Aestone whan hot would mske & separation on basis of specifie gravity,
Bach portion wes tested but an alksll inorgenie residue resulted on burning.

Carbeon disulphide, sthyl acetate and meny ether solvents were uasd oan
the origisel preeipitets bus Bothing was found which would remove the ioe
ergsuie lmpurities.

w.

Seversl attempts ware mais to sontinue work oB the sepspstioe of ine
orgenie lupurities, btut each ti:ze the amsonis eveporsied and ihe produet
wes oxpssed to elr, & spontunecsus eosbustion of product resulted. This
l1ed to the belief thet, eluce Halift, wes only slightly soluble in 1icuid
sunonie, the smuonis failed to resove all the NeRM. presect, end the abe
sorption of motistare from the aiy by the ﬁtﬁﬁ‘ 1ivernted eno h hoat %o
initiste combustion, The work therefore turned 19 the sddition of a soluble
ammonium selt such ss MH,T t0 reaet with the axcess Nelip, This should also
leave molubls inorgenic sslts which could he eanily removed by liguid
srmoning,

Ve

Following ﬁhs above suggestions, 10 grame >f eelluloss nitrate were

sllowed to reset with sn execess of sodtlum. 4% the end of the resction

tize NH,I wes sdded to react with the excese RaNHg, The product was

wuphed with licuid ssmonle, This wetnhod gave 2 substence whiek e>uld be
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 bandled, but, a8 befure, no method wes found whioh would resmove the in=
orgenic lapurities. The difficulty found bere wes that #ll solvonts Gried
as an egent $0 remove the imorguie lmpurities slso disselved tbe product
and no method of reeprecipitation wse found,
ihe quantity of HHy salt used turned the work 1o the use of csleululed
amounts of cellulese altrate and sodium.
fhe follow.ng reacticus wers sssgued 48 One possible mesehaniam:
{Cell] = O=jibp + Ha ;%E%—? {Cell) = O-NU »~ Ragl
Ne < iy o2 Nenng - b
OwliDg  NasHg :

{oell) < - —> (Cell) \/ &ﬁg ~ Kal0g ~ HalOg
O8O Habiiy

vi.

Gn the besis of the above rescticn, 4 atons of sodium are reguired to
glve a gomplete reastiocn, Therefore %2 gress of sodium should resct with
52,8 graam of (molecular weight) of eelluluse aitrate,

On this besis seversl experiments were rus ia whish ¢ atoas of sodium
were allowed o remet with ceilulose nitrete in liguid smmonis, over s
time renge from 6 to B4 hours. 4s before & irzentmeﬂu&s eonbustion resulted
in the evaporstion of the msmmonis uniess some soluble amsonium salt was
used, indiesting ineouplete reaction of Kellig, or sodium, If eitber were
prezent it would indic te the reseticn hed not taken place as shown above,
This semned to be sntirely posaible due %o the seyersl ways th‘o resetion
sould Seke pluce, A series of sxperiments using %, 4, 6, =nd 8 stons of
sodium over & time reage from 6 $0 24 hours was next trisd.

in these experiments the ssame previous diffleculties were met, On the
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evaporution of the amwonia, & spontenecus ¢ombustion resulded, @y the ues
of & suinble sumonive salt s produet wos cbtained which ecould be bendled,

Ko amethod wes found whieh would remove the inopgonie imperities. When the
resction tine wes lesz then four hours the product showed presence of the

niirste readical se well se inovgenie impurities,

Sinee none of the rrevious experiments during the investigeiion hed
given a produet whieh eouléd he rurified, to the sxtent thet enalycie could
be corried out, it wee decided to investigete the resetion Betwsen the
cellulose nitrete and NellHg, vrepered by the setion ef sodium on smmonis in
the presence of = ecobalyvet.  This hed not besn tried préviously due 4o the
vory elizht solubilisy of the Nalfy in 1iquid smmonie. It hed been hoped,
ee shown on pege 16, thet Hegd would be formed by the meotion of sodlum on
the nitrete group whieh would set as a catelyst im the forming of the de-
eired Nalillgs As this would bde formed during the reeetion it was believed
that the socludble selluloss nitrste weuld reeect with the Nailiy es fest as
it was formed, but the results of the investigetion $o this point indiceted
that the apsuwed resctions on yuge 1€ 414 pot show the proper mecheniem
for the reaction,

viI.

¥orking on the sesumption thet enough HalRy would be soludle im smmonis
to react with the esluble eelluleose nitrate it wes deoided te vrersve HeNHgy
first ond then reset cellulnee nitrate with 1%, eseuming the following ree
aation as plsusible: |

HE,
(Cell) - 0=ticy , maNNg O, (Cell) = Wiy +NeNOg



18

The HelH. wes prepered in the following w&y(liiz &0 o.,0. of liculd
smsonie was colleeted im flssk (B) then it wes sypboned iato the renction
flosk (C)e To this » very ssell asount of powdered ferrie nitrate wos
added, a8 e e¢atalyst, then swall rleces of sodium, The resction teklug
place was:

Ns + MHg Toixosl g Hallp 5 #Hg

Bince the cellulosme nitrote used contained 11,76 uitrogenm it took
+& grams of NeNHp to resct with ome grem of cellulose niirate, It took
»18 greme of sodium to produce B grems of Heliflg. In the follewing ex-
periment .2 grems of sodium were used to every gram of celluleoss nitrats
uaed to inpure sufrieient Nallllp for = complete resetion,

To the solution of Nellg in liquid emwonis § grems of eellulose nitrate
wors sdded, This mixture was stirred for nine bours. A dark yellow pre-
eipitute resulted from the resstion whioch took plece,

This precipitate was wached with 100 c.e. portions of liquid ammﬁﬁiu‘
until no eolor ressined in the wesh liquow,

The presipitate, very fine in %oxkure, dnxkanaﬁ to soug umtcnt on. tko

Lo

’«vaﬁmratiaa of the swomonis. Hethyl alaoochol was aaaa te ﬂm&ava any cellu=
%éam niﬁya%a end owmonis which mey not heve reseted, The fiasl produet
was soluble in water =nd was newtrsl te phenolphthalsin, (n burning »
rertion of the ~reecipisate no insrganic residus resulted, The brown ring
reat for nitretes wes nsgetive whon nsda on the final nroduct, Thie uroe
duct wane toren as pure and anelvged by Ejeldshl %a%haﬁtg}fmr suing nitroe

gon and total nitrvocen,
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Resulis:

Amine nitrozen Totel nitropgen
8,50% 7505

Viil.

The above prodedurs wee vepested ueing 10 wrsms of cellulsse nitrete
and two grame of metallic sodlium.

It won believed thet improper dlgestion wae the reasson for the low
totsl nitrogen enelysis, This time 10 arams KgB0, wus edded in additionm
to .3 grems of CuSlyg %o reiss the temperiture of the HpB04., This insured
eomplete dizeztion,

Resnlts of snelysie:

Aminc nitrogen Total nitrogen
7. 984 o B.l86

I,

The above prosedure wes repested onece ezain ss it wes believed thet
the seme nitroges was being meossured im both semples of above experiment.

Resulta:

Amine aitrogen Totel niprogen
7.98% 8.87%

Tield: 74.4% of theoretieal. The formuls used for this compubation
will be discussed in "Disgussion of Resulte,.®

Xe

Beposting the experiment once more snalysis geve:

Amino nitrogen Totel nitrogzen Yield

8.805 8.50% ’5:‘6&



iverages of resulist
smine mitrogen Total asitrogen
- B.08% 6,305

The finsl product wee soluble in water, end wam neutrsl to phenole
phthalelin, methyl oranpe, and methyl red, It wss soluble in alkelis, cone
sentreted Hgphly and diluts ECl., It wse Insolubls in methyl eleobol, ethyl
aloohel, ethey nnd acetone.

Benting the prodeet with XeOX failed %0 svolve Hia gee,

The ﬁek@%tamumma&@nilﬁ}ﬁwﬂt for amines was ponitive.

Re 00 01 - Wiy~ WaOH 5 8" «NHR ~ NaO1 - Hg0

Mezotizstion snd goupling with bets nepkthol i1 solutioer geve &
green dys,.

Diszotizetion and ooupling with resoreinal in nolution gavs = derk
soluston shioh had 2 red oolor with iranemitted licht end & vellowleh gresn
aalor in thin layers,

¥hen the nroduct @ss treated with nitrous seld s whits sediment Porsed
which srobubly wes celluloss sz 1% was soluble in cupremsonium sslution.

Tha amine gave no preeipitate with 2eR0y solution,

Two syame of the smine ware placed in & small nyrex tea¥ tule with
3 ce¢. of concertrated HCl, & vabher stonper mes wired in with ae per
wire erossing et right snzlos,

The tent tuba wes then suspended (n boiling water foy 30 mirates, I%
was diluted nith § .0, of woter oooled nnd filtered., The Piltrate wes
evaporated 1o dryness on wetar hath and redissolved in 10 g.e, of water,

To thie wes ndded .28 grame of erystsllized sodlum ncetate snd one
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drop of benzoyl chloride. This mixture wes shaken violently for one minute,
Four drone of 10% equeous ferric chloride solution wes added snd four drops
of coneentystad HC1,

& red vislet or rurple eolor would indicate thet s hydroxylsmine had
been presont in the originsl compound, The color wuld be dus 1o the forms~
tion of bengoxlhydroxamine acid,

CgBalOC)l 7 HEgD B — CgHg * KEOR » ECL

This test wme negetive, The rezson for this tazst will be discussed
later,

it apparestus wa? rssombled by which the volume of nitrogen gliven off
during diszotiszetion end subsenuent decomposition could be messured, 916
of the tresrstion]l nitroren wolume was collected in this form,

The shove two exrerimente were carrisd out for the purpose of sstadlishe
ing whether the fiﬁxi product wee =n aming or & hydroxylemine. This will

be discusasd more fully later,
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 DISCUSSIOE OF HISULTE

There were hwo poseible foraulus baeed on ﬁaw@r&hf;ggiﬁwqﬁlfi&ﬁ Irvine}
formuln for celluloss, thet would give & gﬁ%& asproesent with the sctusl
smount of nitrogesy Tound by enalysis in the fiasl nroduact.

Cglinlntlle o hedrorylanive gontaining V;ﬁiﬁ mityogen wue one poasibie
1ity whils lghgluiiliy & true amine coutuinlng 8.89% nitrogen the other, Al
though all expectations would indieste the forsation of the true smise, the
poesibility of s hLydroryinuine being formed wmes investicsled since there wie
sueh & glose sgre-sent bedwssn theoreticel snd actusl yialds of nitropen.

In sensral hyGroxylemizes =re bosiz in weter solutisae; soluble is
slochol and ether. They #ill give a white procipitets with silwer solubtions
whiek on bhan¥ing will give nmetsnlie milver, They will libesnte ssoonls when
hented with NadH. They wwmild not be expected Lo undsersgs &1&&@%12&%&&& and
should give s red violet to parple eolor when subjscted to the benzoayl
chloride=sPorrie &hlﬂ?iﬁﬁ‘twﬁﬁc

411 of the mbove teste for hydroxylesine wers negstive while the
finel =rodiuet gmve suok positive tests for walne es diezotivetian, esupling
and Zehottlenelipupsn rescbisne,

Representing by (Cell] & sirgle Cg unit of the Haworth fomuls for
cellualogs, tha fellowing vesstions wer affer »n explenstion for the
moshanlisen by whish » G& anit eontaining two pitrate grouns eas esoverted
to » Cg unit eontnining enly one amine group se indiceted by the snelysie
given in the experimentsl vart,

The renction ie givern in two sters but it would seeu loglesl that
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thoy would teke plece simultanecusly. The resctions are numbered for later

diseussion,
OOy ~ HigH NeliHiy | _oH
() cemn” 7 % uBp Wop , CELL
thsn |
on O nH, O
(2) cenx s _ Wauog rCell _
N\0H0g ¢ Hadiy | NHg

and the sonbined renotion sould be
Qu0g  Milph 854
{3) el + —» Cell [ HHgiOp - HaNOg
NOHOy  Hmlly Ny
The resction nusber (2] wss based on the followlng anslogous resction
in the denitrificantion of gelluloss nitrate:

i HalH
Cell —OlDg ~ HOK ez Gell —0B t By

As mentiossd praviousiy, 1% seamed loglenl that the recotions, iloe
volved in the formstinp of Rhakéﬁiluiaaa Aono-amine, would tske plece
sioultaneossly.

If the rete of resction in ouse of nuzmber (1) wee much greater than
number (B) them (%t vould seem logiosl that the fiusl nroduct would eontain
less then one amino nitrogen per Cg mait,

If the rate of tna.rsa@tisa af number (£) wss mueh grester than
nusber (1} then 1t would seewm logiosl that the finsl product wouid sontsia

more than one amino nitrogen per Cg unit,

If however the rete of resction of numbers (1) esnd (2) were sgusl them
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there &aonld be one sulno nitregen per g unit ia toe finsl product. It is
believed that while the rssults from the anslysis ws given in the experimental
part are not in perfeot sgrecwent with the theoretical, they are, however,
within experimentsl error, thus indicsting the rats of resciions of numbers
£1) wnd {2} were approximately eguel.

The ﬁﬂgﬁég(ﬁitraaiﬁgk wiaioh micht be Pormed ehould be very aeld in
natare snd wuld yrahubiy £ over 0 more cwmgl&x nitrite compounds of
smonin,.

The basls of the above retion was the faot, that, zhile 1% 1s not
kaown Just where tha Hbs groups are in cellulose ultrate they are in dife
ferant vositions, thus It would seem lagigﬁl,tﬁﬁ% they would have 4ifferent
tendeneies to rasction. The resetivity of the Aifferent nositione of cellu~
lose is sustainsd by the setion of sodiun on cellulose, One sodlum is ine
troduced into the moleeuls much cssier thar s gecond, end & ageond mueh more
aasily\tﬁ&% s third,

In considering the possivility of the formstion of e hydroxylemine

the resciion could heve teken plece in the Pollowing wey:

MOy HHgH oH NHgHO
~ A B
Cell ( + —7 Cell < +
% !:) % g% aﬁ!ig QRX R E E:'E g}a

Zven though the sbove pescticn is entirely pospivle, the following
le offered se evidence thet 14 414 nob osoupr:
1, The firs)l sroduct wen insolubls in solventa in which 2lpha hvdroe
xylasminee in gensral, sre scluble,
3. The finel roduct wes neutral to rhenclptheletn in water solutisns

wherens alphe hydroaylemines sbould be strongly besic,
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Fe Heli feiled tu gvalve free asomonis which sould be evolved from
alnie hydrowylanines ander the conditions enploved.

4, The tvenworl ochlorids--ferrie ehlorids test, » spegisl test for
hydrozyianines, woe nagative,

Se The wvolumsterie nltrurer detlersuisstion by disrotizstior and do-

composition »ith wster wleso i{ndiested that ne hydroxylismine wes present

sincs bydroxylacine would not be expscted to diszotize,
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1, Cellulose mono wsine has veen nrepered by the sction of Nallly
on eellulore nitrete, |
?. Cellulose mono smine conteining 8,1% (average) nitrogen ss anino
n&truganvkaa been prepered by the setion of Hallly on cellulose nitrate
with o 74% yield (average). | |
3, The ceilulcse mono-amine wee found to have the follewing properties:
{a). Soluble in water resulting in = neutrel solution to phenole
phthelein, methyl ormage snd meibyl red., (It wes i{npossidls to
get o precipitate from this solution).
{b), Insocluble ir methyl alechol, sthyl aleohol, ether snd
agetone.
{e}e =0luble in slkslie, concentrsted ﬁzﬁa‘ahd in dilute HC1.
(d), would not give of? free smmonis when bested witsh HaOH,
{e)s %o0uld give positive test for priuary smines,
(f}, The regenernied celluloss Bhﬁmiﬁﬁﬁ,h? sotion of uitrous

scid on the salne waa soluble in euprasmenium solution,
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BUGGESTIONE POR FUBTHER INVI-TT0ATION

-
i

"f’%za failowing ars offored zs sn aid in the continusiion of this
fnventigntion:

ie .Sno possibility iz the ievastisetion of ilaproving the vield,
This mny be done by shenping the time of resotion {n order 0 28t 8
bstter convercisn of the eellulose nitrete L thoe uudne, snd by re=
covering the snise which msy be soluble in the slcohol thet is used
$o wash out the fres callulsss aitréta and @@&énia whioh zsy not
eve rascted, No stleapt wag medoe aloug thece lines In this ine
vestigntion, The recovery of the snlrs from the sloohol washing wes
auggesﬁéﬁ s the Pirst Tiltestos wers e@l@rﬁé whan there wes an
sppsrant free mumosis presesct. Un successive washinge tha Tlltrate
802ﬁ§'ﬂ$¢?&@5ﬁ§ unsil there was no color at =ll,

| Es Another possibility ie %0 determine the pusition of the

aniep greup o ihe flaw} féaﬁue%.

3¢ The g@aaibizity’sr the preparation Of the die-amine is
alng sugferted, It should be interesting %o use the gsllulowe trie

nitrate snd ese {f only one amino prouy 1¢ atill introduced,
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