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. InWrodustion

Since the objeotive of ihe ressarch presented here is the
sslection of the best point in the preparstion of halogen derivatives
amtnmnmmmwmmummmm
preparstion of L ~ lods ~ 2 »~ sulphimide bensoie aeid, 1t might be
~ perties of ssscharin, ineluding some of its halogen derivatives,

The snhydride or orthosulphanide ~ bmia_uiﬁ, 1O GOM-
monly eslled ssosharin, was first prepared in 1878,  in the labers-
torids of Bowmsen &b Johus Hepkins University., It is a urrwdlm
powder, nearly sdorless, having an intensely sweek taste evem in
dilute solutions. 1 gram of saccharin should dissolve in 290 mls. of
water and 31 mls. afglnhol at 25 €3 also in adout 25 mls., of
beiling weter. The agqueous solution of ssceharin is aeid to liteus
paper mad if made of strength of ) part in 10,000 parts, should have &
distinetly sweet tasbe oomparable with that of an aquecus solution
of sugar, 1 part in 20, Saseharin melts when heated to a temperature
Setwesn 219 C and 222 C, It is sasily suludle ﬂ#h evolution of
earbon dioxide in & selutien of sodium bicarbomate, the sedium salt
of sacobarin being formed. This is the ferm known as soluble saccharin
and is the compound most eommonly foumd em the market. (1)} !

The principal use of saccharin has been as e swesteming
sgent, It 1s ussd as a substitute for sugar in the esss of disbetios
where it is essentisl to curtail the intake of sugar.




Nany objestions have besn raised to its use, sone investige-

| tors elaiming that it hus a toxic effeet when used over leng perieds
o:rtim. It is reported thet ssecharin asting ia the mouth deereases
Mu and gastrio secretion, seting im ﬁ;‘ stomsah 1t inereases

Za5ric aeerstion and desresses peptic digestion, ssting in the small
intestine 1t decreases shsorption, ecting om the erythrosytes it de-
oresses hemolysis, Sacsharin in the blood, inm prepartion to its come
sentration, passes into the lymph, eersbro = spimal fluld, salive, tears
and mamsary seoretion, The continuous and goneral use of ssecharin i

2ot regarded w harmless, snd such use of it 1.5.‘@“@%«':%1.. (2)s

In Report No. 9l of the Referee Board of Consulting Solentifis
Experts of the U, S. Department of Agrienlture the conelusion was resched
that reletively hrgo doses of sascharin {(over 0,3 gram, and sxpesislly
over 1 pram daily }» Af sontinued for considerable pericds of tine
(months), m, 1isdle to induse disturbances of digestiom. Om the other
bhand, small doses of ssecharin (0.5 grams er less) my be taken daily
during the leng periods of time (monthe) by normal sdults withous
axy detrinest % heslth ameertainsily by avelleble methods of studye
nommmgw‘mwaumtmummwm |
food altered the quality or streagth of the food, Vm the other hand,
it is obvious that if ssocharin be sdded ﬂm food with intentiea
of replasing glucoss or some other fsodstuffs, this mast be regerded
88 & substitution involving the redustion of the feod walue of the
swestensd product, and heuce ss a redustion im its guality. (3)




This would sesm to indicats that saecharin should not be used as a
sweotening spent except where it is essential 4o deerssse the mmcunt
of glueves or sther sugare comsumed in the daily died.

mmm»wﬁyu‘mmmnmm‘-
MAMNMMN,VMMtWaMﬁmuM
$omth peresnt saceharin is prastisslly witheut effect when made wp with
mmmmwmaaf(&mum!@maxwa).
The ecidity of smocharin slons is likely to affect thess processes when
in smaller duses. Pailure to take into assount this ssld funvtion is
respensible for dissgresasut in the literwture. Sascherin is sonsider-
od harsless 4in doses perwitted by taste. (h) It iz slso reported that
snocharin is eliminated from the bedy unchanged. (5)

Neny derivatives have besn prepared from sscoharin, althsugh
they eemaist prineipally of the metallie salts sush as the sodime salt
formed by the setlen of sodius bissrbonate whish has alreaty been mea-
tioned, -

0
0 ; |
6 —C
N\, \ N-Na + H.0 G0
N'H + —_— 2 2
s NAHCOS N\ 3/ |
a0 o0

It has been found that phosphorous pemtashlorids ecmverts
saccharin inte pseuvdosaccharin -~ ghloride,

o
C\\
oy

¢ o
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This compound melting at 149°C. (6)

Then shiorine is passed into a potash solution of sascharin
the products formed depend on the quantity of alkali present. If mn
squivalent smount of ssccharin $a used, the sparingly solubdle scholride,

)

¢
\
N-Q
Ok

00
MWa Pe I52° , separates. This substence is not sweet, is similar in taste

%o & hypoehlorite snd in odor t» chloral. If emeess of slkali is present,
the selution remaing clear, smd if an seid is added a precipitate is
formed which msy be ¢ = sulphemchlor - smidobensote scid or o ~ sulphon -
& - chloramido bensele aeid, or & mizture of both, depending on the
quantity of chlorine used. (7)

Williem Davies, of the University of Oxford, prepared & =
ghlore = 2 = bensole sulphimide., He converted 6 « ehloro - o =
toluemesul fonyl ehloride to the smide. Yhe smide was then oxidized in
sn alkaline solution by potassius permsnganate to form "Chloressecharin.”
It was obtained in small shiny pletes melting at 210°+2°C. snd was about
balf as sweet as ssesharin, but with an sstringent taste, exespt in very
great #ilution, (8) |

nmmxwawpmh*m~a-mimmm
soio said by beating L} « bromo - £ - sulphamide teluens with s selwe
tiom of potassius permanganste. They obtained lang needle~like erystals
melting at £27° €. and subliming at 200° C. It was sesily soluble in

-l




alechol and hot water, dut insoludle in hydroehlsric seid, The taste
at £irst waz very sweet and then vexy bitter. (9}

} - brome - 2 » sulphimide bamsolc seid has alwo been pre-
pared by tresting L « brome ~ 2 = sulphamide bensonitril with sodimm
hydroxide. (10)




il. Ohjective,

As & Dasis for the preparation of the iodine derivative of
saocharin it was deoided %o run & series of brominations to determine
the best point in the procedure for the introduction of the halogem
in the nueleus.

S8ines the preparstion of saecharin by the nethoed twebnisal~
ly suployed ocan be resolved into the following four stages:

(1)  The Properation end Purificetion of Yoluene = ortho - sulphonis
seld,

(2)  Preparstion sad Purificetion of Toluens - ertho - sulphons
shloride,

(3)  Preparation and Purifieation of Toluems - ortho - sulphom~
smide,

(L) Oxidation of Toluene - ortho - sulphonamide to Sascherin, (11)
1% was thought sdvissble to try drominating st each stage except,
of course, stage (h).

In sddition, *bremosaecharin® (4 « dromo ~ 2 = sulphinide
bensoie asid) was prepared frem L, - bromo toluens by using & modsi-
fication of the method referred to abowe for the manufucturs of
saocharin, 7This was prepared to determine the influenes of the
bromine stom in the nucleus on the warious stages in the prepare-
tiom,




111. Experinental
A+ Preparstion of "Bromossecharin®.

The Ptapmts.m‘ of Bromosascharin from p ~ bromotoluens
, "Bromosaccharin® was prepared from p ~ bremotolusns in four
stages. ‘
(1) The preparation and purifioation of lj = bromotolusne = 2 ~
sulphonie asid, ‘
(2) The preparation of }j « bromotoluens ~ 2 = rﬂMih.
{3) The preparation of 4 - bromotoluens ~ 2 - sulphonamide,

(4) e oxidation of L » dromstolusns = 2 « sulphonsmide €o
 § = droms = 2 = sulphonamide bonsoie soid with its mefdifi-
“ontlon bo form lj - bromo - 2 = sulphenmmide beusote meid

sihydride or p - bromo sascharin.
1. The preparation and purifiestion of L ~ bromotoluene -
« 2 » sulphonic sold:

CH; | CH, |
B" Bt SO;QH V

the lj = brome « toluoene - 2 « sulphonie weid was pre~
pared by tresting para ~ broms - tolusue with 30 pereent fuming sul~
phuric aeid st 0°to 5°C. This tempersture was mors favorsble for
the formation of the ortho eompound. Six parts by weight (11l grems
with ap.ge of 1.9) of 30 percent fuming sulphuric seid was employed
o one part by weight (19 grems or 0.1 ml ) of para - bromo - tolusne,
as this conesntration was found to faellitate the resction of the




hydrosarbon with the aeid,
!‘htp&mvtolummpluﬁinusmﬂ.mdm

ed flask equipped with & mechanical stirrer snd placed in an ioe

bath, After the tempersturs of the para - bromo « toluens had been

lowered $0 0° C. $0 5°C., the fuming sulphuric sasid was sdded slow-

1y, care being taken to prevent charring. ¥he mizture was stirred

sonstantly throughout the resction, the tesperature st no time ber

ing allowsd to rise shove 5°C. The reaction was permitted to run une-

til & test portion dissolved completely in water. This was found +o

take fifteen hours, |

The sulphonetion mixture was then poured into 508 ml. of loed
water end neutralised with 192,95 grems {1.12 wol) of bariwm hydroxide,
The precipitated bariwm sulphate was then removed by filtration. The
filtrate contained the barium salts ¢f&-m - '&o;mvﬁ-m-

‘phonie seid end 4 - broms - toluene ~ 5 - sulphonie seids, These is~
omerie nolds were ssparated by the differemces in solubility of their
barfun salts, The ortho salt is much leas soluble than tle meda salb,
thorefors, erystallising from the solution first. {12) The £iltrate was
placed in & large evaporsting dish and heaved on a waterbsth. The
solution was evaporated to 300 mi. snd allowed te oool %o permit
erystallisstion, 29 grams (0.0h28 moles) of the 4 ~ bromo - toluene - 2 -
barium sulfonste salt was obtained. 500 ul. of water wes sdded ¢o

thts salt snd it was then treated with 9.2 grams (0.068 moles) of

sodlum sarbonste, The preoipitated Barlua serbonste was removed by




filtration and the filtrate evaporated to dryness to obtain the
sodium salt, 23 grams {0.078 mol) of the sodium salt being obtaine
od, giving a yleld of 79 pereant,

2. The preparation of L -~ trewo ~ tolusne - 2 ~ sulphonechloride.

CH CH;
By S$0,.0Na BY 50,Q0 |

The 23 grams (0,078 moles) of dry Li = bromo = tolusns ~
- 2 = sodium sulphonste was trested with 30 grams of phosphorus
pentachloride in & liter round bottomed flask under s hood. The
phosphorus pentachloride was first ground to fineness in & morter
and then slowly sdded to the 4 = bromo = toluene « 2 - sodium
sulphate. Two silieste marbles were added to fasilitate mixing and
the flask shakea by hand with & roteting motion. The mizture was
cooled during the resstion by the use of an ios dath, the tempera-
ture being kept below room tempsrature. m the completion of the
resction, which took sbout fifteen minutes, the mixture was allowsd
to reach room tempersturs and them ome liter cfionnﬁwmm
and the mixbure shaken vigorously. The L « bromo ~ toluene « 2 «
sulphonshloride formed s solld layer in the bottom of the flask, The
wash water, containing the dissolved phosphorus oxychloride snd sod=
fum chloride, was then decanted, leaving the L - bromo « toluene - 2 -
sulphonghloride in the flask. (13)




3. The preparation of L » brows «» wwluene » £ -« gulphon-
anidee

CH ,
%y anwon — " ANRCL + X0
N2 BN S0NH,

500 al, of 27 peresnt smmonium hydrexide was then poured
fnto the flask conbaining the 4 « bromw = tolueme « 2 = sulphonchloride,
The mixture was cooled Ly surrounding the flesk with iece. The re=

. sation mixture wes sllowed to set over night, The resstion was

L = broms ~ toluens ~ 2 = sulphonanide formed erystallised and wes
remcved by filtration. A yiald of 13 grams (0,052 mol.) was cbbained.
The product was washed with cold water snd then purified by erystallise
ing from 500 ml. of cold water. A product was obimined having & m. pe
of 16h°C. which ta closo to thet given (166'= 167°C.) in the liserss

. ture for this compousd. {1h)

- 5 -




s The axidation of § ~ bromoe = tolueme = 2 = gulphonamide
40 §j « brome « @ ~ sulphonanide Densoie seid sohydride.

cHs co |
+ 2K M0, — >N‘K + KOH +2Mn0Q, + H,0
BY 50;”"; By SOJ_ .

The oxidation of the §i ~ brome « tolusns ~ 2 ~ sulphon-
anide to §j = browo ~ 8 - sulphonsmide bsnroie anhydride was esrried
out by the use of potassium permanganste. 13 grams (0.052 mol) of
L - broms - tolusns = 2 = gulphonsmide was dissolved in 2,08 grams
(0,052 mo1) of sodium hydroxide amd 133,38 grams (7.5 mol) of water
ecntained in a 500 ml. round bottomed flaske ¥he mixture was heat-
od to Jjo° = 50° Cu and 1,006 grems (0.0h8 mol) of potassivm pormso~
gamate was sdded with stirring end in small guantities at s time. The
sddition of the permsnganste was spread ont over the whols pericd of eight
boure required for the oxidation. The sxsess m degtroyed by the
sddition of sodium hydiug(n sulphite, The sclution was then filtered fyom the
precipitated manganese dloxids, which was washed with water until the
addition of cone. hydroehlorie aeid to the r;x-mu no longer prodused
& precipitate of "bromossoccharin,”

The eombined filtrate mnd washings were cooled to 15°- 18°C,
and mede neutral, to mefhiyl orangs, with eons. hydroshloris ssid.
The exoess of }j = bromo .~ toluens = £ « sulphonamide was thereby
presipitated and filtered off, From the filtrate, “bromossecharin”




was precipitated by the addition of a further gquantity of cone, hydre-
shlorie acid adbout 10 ml, being added. The "bromossecharin® was
filbered off, washed with 00ld water snd dried at s temperaturs of

35° 46°C, A yleld of 10,5 grams (0.0 moles) being cbtained with
am p, of 219°C,




Be Brominations.

 Sinee the main intersst was in the comparative valuss,
nt attempt was made to galn the highest possible ylelds, In erd#
to give the results s higher Wﬁu wlue, the same method
of brominstion was employed for esch rum. A modificstion of the
meihod employed in Organie Eyntheses for the prepsration of p ~
bromphensl was used. {15)

1. Bromination of seodium = orthe - toluens « sulphenste.

cH ‘
CH,y + Br, — O ’ + HBr
S0,0Ny ' Br S0,0N:

L2 grams {0.242 moles) of sodium « ortho « tolusne - sulphonate
was dissolved in 250 mls. of Garbon disulfide. The mixturs was plap~
#d in & three hole 1000 ml, round bottemed flask sguipped with u re-
flux condensor meroury - sesled mechunical stirrer, and sepsratory
funnels The $op of the reflux condensor was connscted with a
ealoium eshloride tube leading m e funnel suspended in a beaker of
& diluts solution of sodium hydroxide. The round bottomed flssk
war suryounded by an ios bath Yo keep the temperaturs below 5°C,

The mechanical stirrer was sterted and sbout ten minutes allowed

fer the coeling of the solutiom % 5°C. In the meantime, 39 grams

{0. 8,3 moles) or 12.5 mis. of bromine dissolved in 125 mls. of

earbon disulfide is plased in the separatory i‘mi. After the solutien



bad sooled sufficiently, the bromine ~ carbon disulfide mixture was
slowly added, the addition being spread ocut over the entire period
of anmursuqumm&em. The flash was coversd
with a heayy towel during the reaction to keep out any m&@t,
sines the sbsenes of sunlight has & direeting influence townrds
substitution in the mg. {16)

Afber eompleting the addition of ths bromine, the reastion
was permitted to run for 30 minutes to complote the resstion,

The apparatus was then set up for fraetional distillation
and distlilliate ms oocllesoted in & closed container, and all the
Joinks of the spparatus were carelully slosed to insure no leskage
of oarbon disulfide fumes. The heat for the distilletion was supplied
by a water bath. The mixture was distilled to dryness, lesving the
impure bromo ~ tolueme = ortho = sulphonamide in the flask.

The produet was then washed with cold water, Yhem 500 mis.
of water was sdded sand the solution ewvaporated 4o 100 mlu. permitse
ing the produst to erystallisze. '

0.5 grams [0.162 moles) of bromo = tolueme = orthe = sedium
sulphonate was obtained representing a yield of 65 pesroent of the thew
erotical yleld, The erystals were leaf shepsd. %This eomperes favorably with
‘the data given in the literature for L ~ bromo - toluéne - 2 ~ sodlwm
sulphonate. (1) ’




2. Bromination of toluene « erthe - sulphonamide.

cH
C“; + Bfl 3 + HBr
SO,NH, g A SuNH

This brominetion was carried out in exmetly the same mezner
as the preceding ome. L2 grams {0,242 moles) of tolusus ortho sul-
phonenide was dissolved in 250 mle. of oarbon disulfids sud trested
with 30 grams {0.243 moles) of bromine diesolved in 125 mis. of oar-
bon disulfides

The mixture, efter completion of the distillation, was weshed
with oold water, This was dissclved in 500 mls. of wabder, the solwe

-t&oampaumwloaﬂu and sllowed o set ower night for cryst~

ellization, 39 grems (0.156 moles) of the bromo tolusne « ortho=
sulphonamide was obtained, fThe orystals were needle shaped, having

a meliting point between 16'~ 165° 6. This data eheoking with that
given by Beilstein for ki - bromo « tolusne - 2 - sulphonaxide. (14)

The filtrate from & sediwa fusion gave & positive test
with eilver nitrete, indicating the presence of bromine,

%» Brominstion ef tclumme « orthe - sulphonehloride.

N

cH Cfy

cHy + BY; —_— O
50,C1 By S0.C¢



This bromination was sarried out in the same mennsr as the
preceding onss. L6.1 grems (Wab) of t»ulm orths « culplwn-
chloride was dissolved in 250 ule, of earben dimlrido and troated with
39 grems (0,243 moles) of broxiue disselved in 125 mls. of carbom &i-
sulfide, The mixture, after completion of the distillation, was washed
with cold water to remove all exeess bromine snd earbon disulfide. LD.S
grams (0,15 moles) of bromo = tolusne ~ 2 = sulphonchloride wes obbained.

mmmtetmaMmfmlww;bmm’b
oarban tetrmshloride when trested with chlerine water, indiesting the
pressnce of bromine, The erystals were very fine, having sndﬁag poink
of 35°= 36" €. Tuis date checked with thet given in the litermture fer
4 ~ bremo « toluene - 2 - sulphoenchlorids. (17).

“lb -



€. Preparstion of 4 » lsdo ~ 2 - sulphimide bensolo sold ("p ~ ledo =
sagoharin®),

On the basis of the sucesssful preparation of i ~ brome « 2
sulphimide bensole asid £rom pars bromo toluene, 1t was decided to
follew the general sutline of that proosdures The roocedure was
divided into the following steps,

1. Preparation and Purifieation of li - 1odo ~ toluenw,

2, Preparation and Purifieation of ; - lodo =~ tolueme ~ 2 »

3, Preparstion wnd Purifigation of 4 » ledo ~ toluene - 2 ~
 sulphonehlorides

4, Preparation end Purifiecation of Ii ~ iodo ~ toluens « 2 «
 sulphonsmide

Se Oxidstion of L = 1odo ~ tolusns « 2 = sulphousmide to h -

f0do = 2 ~ sulphimide ~ benzole seid,



1.;Wanmmmame:§—im-m.

The replasement of hydrogen by ledine in the nmcleus of aromstic
sompounds has always presented an interesting problem. The iode -
derivatives may be sbtained by the setion of ledins, ledic aeid baing
sdded to oxidize the hydriedie seid which is formed. They are, however,
asuslly obtained by bolling with KX the disse ~ compounds obtained fyem
the corresponding nitro ~ or smine ovmpounds.

C HsN:NCy + KI — C(HsI # KCl + N,

| (18)
In the preparstion of bromides and iodides, the sulphate of sxine
is commomly useds

CoHsN, SO4H + HI — CyH T + Nt H, 50,

. | (9)
With this in mind, 1t was decided that it would be beat te pre~
pare p « iode ~ toluene from p - toluldine by preparing 1‘&:&&&:&&“
salphate and then replacing the diszenium group with ledlne,

The procedurs fellowed s that giwen in Organis Sentheses (20)
for the preparation of p ~ bromtoluene with the exseption that KI was
mxwm for Ea Br in order to obtain the lodine deriwtiwe, 7The

HJCON/& + HNO, + HLSQq‘b"*HJCOﬁ‘O-SOJH +H,0
N

318 =




H_;CQ N-0-SO,H + H1 + (qu)—-vHJCOI + N, + H.504
n v »
N

A mixbure of 31,5 grams (0,185 meles) of erystallised Cu 80,
5H,0, 10,0 grams (0,155 Moles) of copper turnings, 9 1.315 (0.55 meles)
of KI, 15 gre (0,1 moles) of come. B,80,(sps ge 1.84), and 500 M. of
B,0 was refluxed over & flams for two hours,

. When the sbowe hydriodie spid « ouprous lodide solubion was
ready for use, the dissonium solution was prepared. A solutien of
53,5 grams (0.5 moles) of p ~ toluidine and 98,0 grams (0.52 moles) of
wone, H,50, (8ps ge 1.84) in 500 ml. of H,O was cosled below 20° C.
and diaseticed with & solution @f 35 grams (0.5 moles) of He ¥O,in
62,5 ml, of H,0, This required sbout 25 minutes, with the tempersture
neintained betwesa 15%nd 20%C, '

,Aiﬂlwmmﬂm»mm%mhymoﬂcnﬂ‘
suprous iodide solution was then arranged for stesn distillation. After
the sopper solution was heated to boiling, the diasonium selt was sdded
gradually from & separstory funnel snd a ¥igorous current of steam pass=
od through the mixture at the sams tizme. 7This addition required adout
four hours. Only the small mmounts (10 133.;) of the diasenium salt were
placed in the separstory funnel st s time, the remminder being kept
s00l in sn ioe bath.




The agqueous distillate obteined was mede allmline with
¥a O H sol. and $he p = lodetolusne separated from the H,0 layer with
& soparatory funcel. The cruds produet was purified by washing onee
with cone. H 80 snd then with water,

The Crystalline product was dried over night in a dessieator
over CaCl.s A ylold of &0 grams (0,316 moles) wasobtained, represent=
ing & yield of 6%2% of the theoretiosl. The crystals were smail, leaf-
1ike, snd had a light yellowish-brown color,

2, Preparstion sand Purifiestion of 4 = lodo - toluene - 2 = sulpheais
soid, (21)

(/HJ C H3

1 i 50,0H

+ H,0

The 4 » iodo ~ 2 « sulphenioc mcid was prepared by tresting
pars - jodo ~ tolusne dissolved in chloroform with 30 perosnt fuming
sulphuric aeld dissolved in chloroform at 0 to 5°C. 1l grems
(sps ge of 1.9)f0 30 perosnt fuming sulphurio acid was employed te
69 grams (0.316 mle) of p - iodo tolusns, The aulphurie asid was
dissolved in 150 ml. of chloroform, whilé.200 ml, of ehloroform was
used to digsolve the p - isdo ~ toluens,

The para - 1lodo « tolusne mixture was pleced in « 1000 ml,
3 holed roundbottomed flask squipped with a mechanieal stirrer and
pxmuvummrmmmmmgmmmm




lowered to 0" to 5° Co, the fuming sulphuric seid mixture was slowly
added by mesns of a sepsratory fumnel, the outlet tube of the funnel
being placed below the lewel of the mixture in the fiask, The nixture
was stirred constantly threughout the addition of the aeid and eontinmed
throughout the resstion, %The resotion wes permitéed to run for nime
hours.

The sulphonstion mixture wee then pured into 750 mle of leed
water end stirred vigorously, 7The upper aguebus layer was then de~
oscted snd the remaining pertion further mmudbymed:omm
tory funnel. The aguecus portion was then nsutralised with 30 grams
(172 mole) of barium carbonates The preeipitated barium sulphate wes
then removed by filtration. The filirate eomtsimed the berium salts of
li - todo ~ toluens - 2 - sulphonie seids and b = lodo = tolusns = 3 =
sulphonic acide. These ineomers were separabed by the differsnces in
solubility of their barium salts, The ortho salt ie much less solubls
then the meta salt, therefore, orystallizing fyom the solution first.(21)
The filtrate was placed in & large evaporating dish snd hested on a
watorbath, The solution was evaporsted to 100 ml. and allowed to ool
%o gsrmit crystallisstion. 187,41 grams (0,256 mole) of the barimm
sslt of 5} = todo = toluens ~ 2 « sulphomic acid was obtained. 750
ul, of water was then sdded to this salt and 1t was then treated with
13,568 grams (0,126 mole) of sodium oarbonate. The precipitated
barium carbonste wes removed by filtration and the filtrate ewaporated
%o dryness. 82 gr. (0.256 mole) of the sodium being obtained, giving
& yisld of 83,3 peromnt. .



3. Preparstion snd Purificstion of 4 « fodo ~ tolusns ~ 2 ~ sulphom~
euloride, (13) (21)

cH CH; C?
o — Q ‘ + pocy, + Na
1A~ S0,0Na 1~N\50

The 82 grams (0.256 moles) of dry L -~ lode -~ toluens ~ 2 =
sodium sulphonste wes trested with 62,1 grams (0.298 mole) of phosw
phorous peatachloride in a 3 liter round bettomed flask under & hoel.
The phosphorous psntachloride was first ground finely in a morter snd
then alowly mided to the ; ~ iodo ~ toluwme « 2 « sodium sulphonate.
Twe silicate marbles were added o facilitate mixing and the flssk
shaken by hand with & rotating motion. The mixture was cooled during
the resction by the use of an i0o bath, the teupersture being kept
below room tespersture. After the completion of the resetion, whieh
took about thirty minutes, two liters of lced water was sdded end the
sixture shaken vigerously and filtered. The residue cousisted of the
4 = iodo ~ tolwene - 2 - sulphonchloride, while the filtrate couteins
ed the phospherus oxyehloride and sodium echloride.

Lis Preparation and Purification of L ~ ibdo =~ tolusne « 2 » sulphon~
seide. (13) (22)

CcH AT
My, 2 NH,OH — O BN TNIRS YN
L Ssac 1N S0 A,




1eho =i, a:z'r percemt smuonium hydroxide was then poured inte & 3
1iter flasi containing the Ly ~ iocfdo - tolusue - 2 - sulphonchleride,
This mixture was allowed to set over night, the resetion being con~
pletad by bolling gently for sbout thirty minutes. Upen ooeling, the
Iy = 3odo = toluens « 2 « gulphosamide erystellised and waz remcved by
filtration. The product was purified by repeated washing with ieed
water, A yield of 26 grams (0,0876 mh) was obiained, The product
had & me Pe of 179"~ 180°Cu, which is oj.m to that given (178°~ 179°C)
in the litersturs for this compound. (21) |

5. Oxidation of )} « todo = tolusme » 2 » sulphenenide to [ « fodo » 2 »
sulphinide « benzolc asid,

y
N Soms NS0

The oxidation of the L » 10d0 « toluene = 2 » sulphonamide te
L - iedo '@ 2 = sulphinide w:lauﬂdm carried osut by the use of
mﬁm;pmwu. 25 grems (00876 mole) of I - iods ~ tolusue «
£ = gulphonamide was diszsolved in‘ 3,51 grams {0.0876 mole) of sodium
hydroxide and 230 ml. (12.8 meles) of water contained in a 3000 ml. 3
holed round bottomed flask. The mixture was heated to 40°- 50°C. by
means of & water bath and 23.0; grems (0.8 mle) of potassium permacganate
sdded with stirring md in smell quantities at a time. The addition of
the permanganate was spread ocut over the smtire peried of elght hours
m for the oxidation. The excess permangarate was destroyed dy
the sddition of sodium hydrogen sulphite, The olution was then
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filtered from the preeipltated manganese dioxide, which was washed
with weter wtil the addition of ocons., hydroshloric acid to the
filtrate no longer produced a pmij&tm of "iodossoohsrin”,

The combined filirste and washings wers ecelsd to 15°- 18° C.
and made neutral to methyl orenges with cone. hydroochlorie ssis. Thas
expess of I; - l0do « toluene ~ 2 ~ sulphongmide was therely preecipitat
od snd dltmd off, <onsl hydroshlorie acid was then added to the
z‘ntuto uatn: pmipiwu was no longer odbtained, The ;alutian s
M mum lmd the residus retained for exssination.

The residus was then dissolwed in 50 ml. of ether and allow=
eod to srystallise, 7The product had e m, p. of 230°- 231°C, The fil=
trate from & sodium fusion, imperted s violet color to carbon ttrme
chleride shen treated with chlorive water indisating the presense of
Lodine,




,mmm@torﬁummmmw
Smith and Young's methed (22) using the forsuls.

l1000 X 387 X w
At x W

Mo W =

Thers ®).ic the weight of the unkuown substenos or sslution used, W
is the weight of eampher or solwent used and At is the depression
in melting point observed,

The following data was obtained

W, of samphor used =~ ~ =~ = =0,63] Crems
Wee of Unknown used ~ = « « 0,003 *

Melting point of last crystel ~ = = =}68°C.
Melting point of last erystal ~ « ~ «168°C,
Melting point of last orystal - « = =168°C,

Mesn 185°¢c.

fecperation for formation of lst crystal ~ «16)° C.
Yemperation for formation of lst orystal ~ -161; Ce
Teuparetion for formation of lst erystal - -16l° C.

Neoan ° Ce

The average civing the melting poimt of the mizture is 166°C.
Melting point of camphor used » » ~178‘5 Ce
Melting point of mixture = « = « «166,0° C.

Lowering of melting point of - hp i -2 AR
{ camphozr

Substituting in the eguation we get

_Jooox 3.7 xo0.0603 _ 307 348
Ko Ve - /2.5 x 0031

mnlmlumghtn esloulated from the emperiesl
forsula NH 50,C, H,,_ZCO is 309,056.‘




The compound was found to have & bitter taste exeseding that
of sascharin but not a2 grest as tat of L« broms « 2 = sulphimide
bensols seid. It 1e insoluble in water and in hydrochlorie asid, It
is scludle in ether, but its degree of solubility has not been establiehw
od ax yot. It 15 aleo soluble in the Na O solution, probably with
the formption of the wodium sslt,

\N-H + NaOH — O \,4/ -Ny + H,,
1 50,_ sol

{The temperatures as given in the sxperimental work of this paper are all

unsorrected)




IV, Conolusion.

Ao Brominations,

The results cbtained indieate that no particular sterie
hindrance is noted in the brominmation of the above sompounds, The
yislds in the three cases in which the investigation has besn come
pleted deing prectieally §ho seme, represented s yield ef 65 persent
and 63 persent and 62 peroent, respsstively, of the salculated values.
The melting point in sach ocess indicates that substituticn took plaes
predominately in the p ~ position, Littles, if any, of the other
possible isonwers being formed. It is conscluded that mo partieular
sdvartage of the one compound over the other can bs noted as & paint
for the introdustion of the halagen into the nuslisus of the eompound.
Howewer, it might be noted that the use of p = halogen derivative of
toluene a8 & starting point in the preparation of halogen deriwtives
of ¢ « sulphizide bensole soid would remewve the ebjestion of separate
ing the ifeomeric halogen derivatives formed, giving a more unifora produet,

Be Freparation of i = lodo « 2 - sulphimide benzels aelid ("p =
iodo sascharin®) |
| The molecular welght of 307,35 as determined experimentally
compares faversbly with the oaloulated moleecular weight of 309,036
for i = 1odo - 2 ~ salphimide benseie acids giving mn experimental
orror of 0,55 percent, ‘ |
On the basis of the method of preparatien, which closely parss
1lels the successful preparation of L - br;na - - sulphimide bensoie
801d and of the molecular weight determination given above, it is

- BT -




coneluded that the sompound formed is Lj - lodo - 2 » sulphimide
benseie aeld, having s strustural formula of

¢
\ N.. H
IO,S:
. o’ 0

Its properties seem to parallel those of saccharin mi
®5 » brome = saccharin® deing insoluble in weter snd E ¢l and
soluble In ether and Na OH.

' In the early part of this paper it was steted that saesharin
in ih_o bleod, in proportion to itz conoentretion passss into the
iymph, esrebre~spinal fluid, salive, tears and mammesry ssoretion,
ztmdumhdmminm elinminated from the body une
changed, In view of thess reports, it would be interssting %o

note the physiclogical sction of the 10do « derivetive of ssscharin
to determine its therapsutis welue in those ceses where lodine is
indieated as s treatment, |
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