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R INTRODUCTION

This thesis is a primery investigetion into s new synthesis of taurine.
the sulfite of ethylene glycol is rescted with smmonivm hydroxide to pro-
duce baurine, This method of synthesis was suggested by Dr. Harry Herbrand-
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. HISTORICAL

The disecovery of taurine is émditad- to Leopold Cmelin (1) In an
investigrtion into verious constituents of ox bile (2) a mitrogen-con-
teining weakly acidic substance which is sclubie in water but almost
insoluble in slcohol was isolsted. It was not wntil a later date that the
sulfur in the compound was noted (3);

Taurine or 2-aminoethane-i-Suifonie acid is present in the bile sslts
as the omide of cholic seid (h)e The function of the bile in digestion is
well known (4). Bile production is essentizl for mmal digestion of fats
snd the slisorption of fatty acids. Its function in digestion is that of
esuisifying fats and activating pamereatic lipase. The Mpﬁm of fat-
soluble mbntmc::‘:n caroiene, vitamine 4, D and X is dependent upon the
bile salts. Aside from dipestion the bile scte as sn antiputrefying agent
the amall intestine and aise is mildly cathartic. ‘

Teurine is found 88 a natursl product in memy other places. It is
found in the brain (5), in lungs, flesh extracts of oxen, shark bloods
in the liver, spleen, and kidney of the roy} in muscles, oysters, snd
moliuses (6)e It has also been separated from ox bile (2) (7). The best
natural source is ssid to be the large muscle of the sbalone (8), Seventy-
four kilograme will give 362 grams of taurine.

Tourine is mhabl:wﬁwﬁ!ntbomimlhdyfﬁnmﬁcm
containing materials as they pase through the liver (9). Cystine is pro-
bably the precursor of tsurine in the iiver, but the intermediste compound
(apparently net cysteric acid) has not been identified, Teurine is relnted



to the amino seids cystine and cysteine by the following in vitro re-
sctions (9)3
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Friedmane (10) converted eystine to taurine with feir yieids (59%).
In & psper on the exidction of sulfbydryl cempounds by hydrogen perexide
cysteine 1s converted to taurine with 4OF ylelds (il)s Then White and
Fishoen (12) medified & preperation by Friedmenss (i0) and obtuined trurine
from cystele aaidﬂ Hone of thaam luﬁhndn is very practiesl.

MmeawmmaamMnmh&wﬂhﬁt@mﬂnﬂyuwwugmb
gtances tut may be approached from sther synthetie meterisls, Folbe (13)
- eonverted lsethienle celd to 2-ghicre-ethyisulfomyl chioride, hydrolysed this
product 10 Z-chloro- ethylsulforile acid and obbained taurine from this by this
action of aquoons ammonis. Cslwiel prepered it from ethyiene imine and sulfur
diemide (1) and slso by the oxidetion of=2 mercapliothiasoiine with bromine
weber (15} augles (16) reports & quite compiex preparation by the sulfona=
tien of mcetaidtehyde with chiorosulfonic seld followed by the formstion first
of the aldehyde ammonis, then of the indde compound and final'y by reduction to
the smine compounds Neyehlen (17) discovered &« synthesis which, im turn, re-
ceived improvemsnts by Cortese m;,; then Desseigne (19). He obiained taurine
from bromo-ethy.smine end smmomiur suifite. Taurine was prepered in considersble
quentity from the sedium ssit of teureslfgochoiste (20)s In Orgonie
Syntheses (21) a Li~51% conversion to teurine



is outlined. The product is obtained by reacting ethylene bromide with
sodium sulfjte to give sodium 2= brome- ethylsulfonste. Trestment of this
‘product with phosphorus pentachioride pives 2 - bromoethylsulfonyl chioride
which is treated with water and then smmonie, In a paper (22) on the addi-
tion of sodium bisulfite to alkylene oxides, taurine wns obtained from
ethylene oxide. Taurine wes alse obteined from sodium 2 - hydroxy - ethyl-
sulfonate snd nquecus smmomia with a trace of sodium sulfite. (23).
Wertheim (24) added sulfuric seid to mm te get it. Goldberg (25)
synthesiged taurine by adding sulfuric seid to ethylene hydroxy smine and
then adding sodiuwn sulfite, Heath and Pigpobt (26) reduced 2 - nitroethsnes
sulfonic scid with Raney nickle\to give 2 652 conversions -

Sehick (27) hes presented the best synthesis. Ethylene chioride is sule
fonated with sodium sulfffe and then svinsted with smmonia, He reports a
ninety per cent conversion, .

Tourine is reported to desompose at 300-305° (17) and 327-328° (12).

In a paper (28) on the titration cwrves of taurine and cyatd.a aeid, taurine
is reported to have: /ra:/.(fX/o"

He 5 30x 20"
The heat-gapacity and entropies have also been ealculated (29).

The gwitter-ion hypothesis is qualitatively applicable to taurine and
the results of = paper by Carr and Shutt (30) indicate that the whole of the
amrholyte is converted to the mwitter<ion form only over an extremely narrow
range of p H (about 2.4 to 2.6).

It has been denonstrated that taurine will slightly incremse respira-
tien (31), lower blood sugsr (32). It has no effect on liver-fat deposition
(33) and blood pressure (32).



Taurine bs a component in some, sg wetting, clesnsing, dispersing,

_and bleaching ugmtl,ffmn .amréial .pbt..dx&hliuu. Amides derived from
the combination of taurine and its Neslkyl derdvatives with highe

mlnulamig&, fatiy, or sulfonic acids sush ss deilie or octadscanes

sulfonic are of vslue as wetting, cleansing :nd dispersing apents (46),
(47), Of compounds of this type is ome merketed ss Igepen T, whick

v E
has the structires : '
y 0/_/} {(’Hl)j ekl: CH(C\’*L))L;O'N GHLCHZ,SO‘?I\)Q’
Euy

This is & neutral salt with good detergent properties which is steble in
both aeldic snd alkaline solutions (47). The Hechlore compounds,
KWL CH.CI+, S04 4 have been patented as bleaching sgents (48)e

Becouse it was necessary to prepare the suifite of ethylene glycol |
used in the reaction wnder considerstion in this thesis, » literature
search was conducted to find a suitsble methed for the preparstion of the
sulfite, |

Organic sulfites are prepared by the action of tﬁim’tuhlmu on
various hydroxy compounds. According to the litersture, the resction appears
to be ganersl for primery and secondary sicohols, phenol, snd polyhydroxy
conpounds in which the hydroxyl groups are siizcent. '

Majime (34) in a paper on the action of thionyl chiuride upon polye
hydroxy «lcohols demonstratess

C O p QL « C# Dy
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Riehter (35) reports in an srtiele sbout the sromatic esbers of
sulfurous acid: _
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Orthner (36) reporting on acetone compounds of pentaerythritel shows:
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miehter (35) in iis report shows:
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Green (37) in =n sridels on eromatie thionyl and ehiorethiomyl
Derivetives gives:

ee @—°> s=0 3+ 2 HLU
C‘ ‘/4 (6”)1, = LSO o 9 o

On the raper on the sction of thionyl chioride on phenyl-giyeolie
acid, Carre and Tiebernsnn (38) demcnstrate:
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Denivelles reports in 2n article on 2 0«Butanediol and its esters:
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Verious sulfite preparstions are reported by: Voss and Flanke (40),
Barkenbug and Owen (A1), Gerrsrd (42), Bert (43), afd Suter snd Gerhart (A4).



DISCUSSION
This thesis hus demonsirated that teurine may be obisined by resecting
ethylene gulfite with swmonin. The equation for this resction may be written:

6
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The yleids by this resction varied from 9.6 per cent Lo 19,5 per cent. From
the date in tabie 1, sn inereazse in the yield might be sccomplished by
raising the resction tempersture. Condueting the reaction with anhydrous
asaionda might contribute to higher ylelds.

The decomposition point was found higher than reported in the literse
ture because an sluminum bioeck wass used to take the reedings snd the there
memeteor w-s uncorrected. The hilus color obtained from ihe phenole-galcium
hypechiorite nixtire wss considersd evidense of the pressence of taurine (27)§

mmmmuaummmmmmmm&.m.
possible golutiom to this mey be the mechenism suggesied by pissinger, Kung,
pnd Hewdlton (50) whem they observed an sther nnd sulfur dicxide s by-
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EXPERINMEHTAL

.Prwarstiaa of ethylene sulfite:

Ethylene sulfite was prepsred according to the proceedure of Suter
snd Gehart (44). One mole of thionyl chioride wes sdded dropwide over a
half hour peried to o mole of ethylene glycel im » three-necked flask
fitiéd with = dropping funnel, mechanicsl stirrer, condenser, and ther-
Mw,tMansMWnWapmmw
chloride. The mixture while being agitoted was kept at approximetely 50
by first apolying =n ice bath znd then, once the evolution of hydrogen
chloride wes sterted, by hesting with a emall flame. The dissolved
hydrogen ehloride 18 removed by an aspirstor, and them the mixture was
fractionsted, This gave 92.6 grams bolling between 168-174" for an 86%
yield of ethylene sulfite.

Garlson and Creteher (45) report b,p. 86-88° (38 m m.). Majima (34)
reports baps 64-66.5% (12 m m) and bups 169-172°,
Wim of taurinet |

Ten ce. (approximstely ll. gme) of ethylene sulfitve was added dropwise
with econstent mixing to 100 ee. of concentrated amsonium hydroxide in 2 three
meck flosk fitted with & droprdng funnel, mechenical stirrer, and & ther-
mometer, The mixing resctants wers brought wp to AC. by a small flame, The
mixture wee mainbedned 2t thet temperature smd’tho mixture was cooled with
af foewbelh when mecessarys The temperature throughout the rescticn was not
aliowed to vary mors than one depree, The excess swoniz wad then taken off

under reduced pressure; the water wos taken off by apnlying s flame afd



veduced pressures The water wss removed wntil there was = thick white
paste left. The vacuum was broken snd the residus teken up in 10 c¢ of
 bolling water, Pifty ce. of sbsolute ethenol wis added and the sixture

wag Aliowed o stand over nighte By the following day s residue wes formed
which was filtered off and dried at 2 hundred degrecs. The residue con-
sigted of 3,09 grams of white material which was found to decompose as it .
meits st 5% to 355° (unsorr.)s An alunimum blosk was used to tske the
melting points.

4 qualitative method for determining the presence of taurine (27) wes
useds T8 conaisted of adding s susll amewnt of the preduct to twemty ce. of
water in s flask containing 5 ce. of 1¥ phenol solution. This was mixed and
cae Cul g of colodum hypochlorite wss added and shaken ;m: the solution.
The flssk was lumersed in a boiling water beth for approximetely 3 min. bhen
cooled. 4 deep blue color, indicative of the presence of tsurine, sppeared.



SRMARY

, mmtm.w-mmwaommxnmmummm
asccomplished by the resction of the sulfite of ethyiene glycol with ammonis,
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