ORGANI C NUTRI ENT SALTS, METHODS OF PREPARATI ON AND USES Rel at ed Application
5This application clains priority under 35 USC 119(e) from U. S. provi sional
pat ent application no. US 61/114,822 filed Novenber 14, 2008 which are

i ncor por at edorrer@s4ishy reference. Field of the Inventi eaT/(BRIkeoticFvent i on
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| esseni ng gastrointestinal side effects w thout increasing sodiumintake.
20 Background of the Invention

Homotaurine occurs naturally in various edible seaweeds and is known to be useful
for protecting the brain structure associated with memory and learning, protecting memory
function, sustaining brain cell health, maintaining verbal skills and comprehension ability, as
well as supporting planning and execution skills.

25 fnorganic salts of homotaurine have been described, for example sodium (see
W01996/028187, incorporated by reference in ifs entirety) and strontium (see WO
2007/116149, incorporated by reference in its entirety). However, the sodium sall of
homotaurine when tested in humans caused stomach and gastrointestinal intolerance (e.g.
nausea, vomiting).

30 Homotaurine is usually consumed in seaweed, which has the henefit of providing
additional nutrients such as amino acids, fibers, etc. However, the concentration of
homeotaurine in seaweeds is low and variable making it difficult to conirol the amounts of
homotaurine ingested to obtain the optimal health benefit from homotaurine. Also, seaweeds
although generally consumed in some parts of the globe, are not necessarily part of

35  everyone's diet.



5Summary of the Invention The invention includes organic nutrient
salts, nmethods for their preparation and their use as nutraceuticals. These
organic nutrient salts have the general fornmula: H2NS70H 00 [XIm[Y] p
10For nul a IwoheresmssX i s an organi ¢ conmponent conpri si ngl/ap2degamsssone
basic, acidic, cationic or anionic noiety; Y is an additional
conponent sel ected. fromthe group consisting of organic or 15inorganic
sal t - f or mi ngitisglesirabls togbtam composition with iFtpdoved gpee Reminisiabiere RERYidingy an

i nt eger aaﬁhcﬁﬁt ﬂﬁné‘n’fsoﬁh(ﬁlbﬁleﬁeﬁiﬁﬁ gﬁ@%t@&lhﬂ%id&feﬁécts %th@tﬂthseas Godium pis

an int eg{gr selected fromthe group consisting of O, 2, 3, wherein
when p i ; then Y is absent; 20or a nutraceuticall y accept abl e salt

t her eof . In one aspect, the invention relates to organic nutrient
salts of Formula I, wherein X is (a) an organi c conponent conprising a
basi g moiety; (b) an or gani cg he iRERG4SI NG cationic moiety; (c) an
organi ¢ conponent conpri si ng‘%ﬂiﬁga'?ﬂnﬂfan acidic noiety; or 25 (d)

an organi c conponent conprising both a cationic and an acidic noiety. The
i nventi on f uThehieventieh mtlades arganigavtrient salts; methods &r teirgirefeoativolard itheimher ei n X

Is an OH&%@ &t@%ﬂﬁ?@&%e%ﬁ@é&fﬁ%ﬁee th%ﬂaGe @@g{e&%raﬁ@f:ﬂﬂé" ¢ moiety, mand n

are bot erab nvention further
relates to organic nutiH ent salts of FrmJIa |, wherein Y conprises (a) an
al kaline or alkaline-earth iLon, 9., gnesium cal cium sodium potassium
HZN //S\\ [x]m [Y]p
n
10 Formula {
wherein

X is an organic component comprising at least one basic, acidic, cationic or anionic
moiety;
Y is an additional component selected from the group consisting of organic or
15 inorganic salt-forming ions, or absent;
m and n are each independently an integer selected from the group consisting of 1,
2, and 3; and
p is an integer selected from the group consisting of 0, 1, 2, and 3, wherein when p is
0, then Y is absent;
20 ora nutraceutically acceptable salt thereof.

In one aspect, the invention relates to organic nutrient salts of Formula |, wherein X is

(a) an organic component comprising a basic moisty; (b) an organic component comprising

cationic moiety; (¢) an organic component comprising both a basic and an acidic moiety; or

25  (d) an organic component comprising both a cationic and an acidic moiety. The invention

further relates to organic nutrient salts of Formula |, wherein X is an organic component

comprising a basic and/or cationic molety, m and n are both 1, and p is 0, 1 or 2, preferably

0 or 1. The invention further relates to organic nutrient salts of Formula |, wherein Y

comprises (a} an alkaline or alkaline-earth ion, e.g. magnesium, calcium, sodium, potassium,

30  and the like; (b) an ammonium ion; {¢) a halide ion, e.g. chioride, bromide, and iodide or (d)
an organic acid ion, e.g. acetate. In one aspect of the invention, p is 0.

in one aspect of the invention, the organic nutrient salt has the formula;
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30and the like; (b) an ammoniumion; (c) a halide ion, e.g. chloride,
brom de, and iodide or (d) an organic acid ion, e.g. acetate. In one aspect
of the invention, pis O In one aspect of the invention, the organic
nutrient save:hsessdse fornula: WO 20101054485 PCT/ CA2009Ca0neB86332N Al 00

n Formula (A) Werein, X is an organi c conmponent conprising a
cationic or protonated basic noiety; and 5n is an integer selected fromthe
group consisting of 1, 2r and 3; or a nutraceutically acceptable salt

t her eof . The present inyention pellates to an organic nutrient salt
of Formula 1 or 1(A)), HglNﬁDn\‘l‘/JjSor ., pr bly nis 1. The invention
also relates to the orga I C nutrler@ @alt of Fornula 10 1 or 1(A), wherein
X is an organi c base, preferably a strongnorganic base. In one aspect, the
i nvention relates to organic nutrient salts where X is a nutraceutically
accept abl e organi c base. In anot herFaimptedfA) t he i nvention relates to

or gani cwheieid, ent salts of Fornula 1 or 1(A), wherein Xis a naturally

occurring co onent co%tl ble with human consunption, preferably X has
benefi ci al PIPGANGFEMPLRRN CopRSising\AcRtipihorratanateq 'é‘!sé?sm?'@‘yoﬁ‘r@anl c

nut r$ ent 15saibfaﬁ induRr eeiectédiirdri eie gpsupdofleisting@s i redndt raceutical properties
e invention further relates to the

to the g tion
organic %U%L}tﬁégém'gagIafceé)lxabllf’o?%heéeﬁ or 1(A), wherein X is a quaternary
ammoni um conmpound, e.g. L-carnitine and L-carnitine al kanoyl derivatives

(e.g. acetyl Theqfr&%hplﬂyéqtrér?%lﬁég %re%»l oré/an(FﬁarFLElJ eitni 089 of F%nﬁ)ul% ﬂgrl I@lﬁowﬁ?{gl ' ne

deri vati ves (a . acet I ne
ot her af {Sphet ere&@@\f@isok Tbtﬁm{verﬁ@n afsgmlgtes to the organic nutraent salt of Formula

10 lori(A), wherein X is an organic base, preferably a strong organic base. In one aspect, the
invention relates to organic nutrient salts where X is a nutraceutically acceptable organic
base. In another aspect, the invention relates to organic nutrient salts of Formula | or I(A),
wherein X is a naturally occurring component compatible with human consumption,
preferably X has beneficial health properties. The invention also relates to organic nutrient

15 salts where X further provides desired nutraceutical properties to the salt composition.

The invention further relates to the organic nutrient salt of Formula | or I(A), wherein
X is a quaternary ammonium compound, e.g. L-carnitine and L-carnitine alkanoyl derivatives
(e.9. acetyl, propionyl and butyryl-L-carnitine), choline and choline derivatives (e.g.
acetylcholine, butyrylcholine, propionyicholine, and other aliphatic esters of choline, fatty

20 acid esters of choline (such as eicosapentaenoyl (EPA), docosahexaenoyl (DHA),
docosapentaenoyl (DPA), capryloyl, lauroyl, myristoyl, palmytoyl, stearoyl, oleoyl, ricinoleoyl,
linoleoyl, alpha-finoienoyl, and arachidonoyl), phosphorylcholine, and phosphatidylcholines).
The invention also relates to the organic nutrient salt of Formula | or H{A), wherein X is a
betaine, e.g. L-carnitine, L-camitine alkanoy! derivatives {e.g. acetyl, propionyl and butyryl-i.-

25 carniting), and trimethylglycine. The invention further relates to the organic nutrient salt of
Formula { or {{A), wherein X is an amino acid, ¢.g. L-arginine, L-ysine, histidine, and the like.
The invention further relates to the organic nutrient salt of Formula | or HA), wherein X is
amine-containing or polyamine compound, e.g putrescine, spermidine, spermine,
gaianthamine, dimethylaminoethanol, and the like. The invention also further relates to the

30 organic nutrient salt of Formula 1 or I(A), wherein X is a vitamin, e.g. vitamins B1 (thiamine),
B2 (riboflavin), B3 (niacin or nicotinic acid), B4 (adenine), BE (pyridoxine), B12 (cobalamine),
vitamin U (S-methylmethionine) or folic acid. The invention also further relates to the organic
nutrient sait of Formula | or I(A), wherein X is an alkaloid, e.g. huperzine A and tetrandrine.



20 acid esters of choline (such as eicosapentaenoyl (EPA), docosahexaenoyl
(DHA), docosapent aenoyl (DPA), capryloyl, lauroyl, nyristoyl, palnytoyl,
stearoyl, oleoyl, ricinoleoyl, linoleoyl, alpha-linolenoyl, and
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formulated in a nutraceutical or as a dietary supplenent. The preparation
may be in a suitable formfor direct adm nistration, such as caplets,
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description of Ere erred Qul d not
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of carnitine an onot aur i ne obt ai ne ur e of 1. NRM

spect r ufiFSR3E Rieferabntg dissase exenditionis Chﬁéﬁﬁ“@@@&'a“gﬁﬁﬂ@&@lw as wsmes Wz .
Det 26 | ettle DessrnieM ! ropreGéntioR &f | D138 @Ad | conBEAsNEIdNORS Alzheimer's disease,
cerebral amyloid angiopathy, Down’s syndrome, mild cognitive impairment, mild-to-moderate
coghitive impairment, aging of the brain, age-associated cognitive impairment, age-
associated memory impairment.
The invention also relates to a method for reducing side effects of homotaurine in a
30 human subject (e.g., reducing or preventing gastrointestinal  intolerance), wherein
homotaurine is administered as a component of an organic nutrient salt, which yields or
generates homotaurine after being administered to said human subject.
Additional objects, advantages and features of the present invention will become
more apparent upon reading of the following non-restrictive description of preferred

35  embodiments which are exemplary and should not be interpreted as limiting the scope of the
invention.



Al'l technical and scientific terns used herein have the sanme neani ng as
commonl y understood by one ordinary skilled in the art to which the

i nvention pertains. For 10conveni ence, the nmeaning of certain ternms and
phrases used€ohends4sar e provi ded bel ow To the ewCemi2empodssfi ni tions
of ternms in the publications, patents, and patent applications incorporated
herein by reference are contrary to the definitions set forth in this

speci fication, the definitiofesemptianof tee)Bigute cation control . The section

headi ngs used herein are for organi zational purposes only, and are not to

be consty a#b?ed Sshl)dvé“tﬁé[ i Nﬁﬁ §;%é%lr&rﬁtqf1§1€a&g§@c¢lﬁ%bp§ﬁg arnttnelérioShom d be

noted th
refer entf@mtﬂumolttafeedstmmmﬂ probestirg f %Hamp@t bINRM mewugéwasrhe@rmefé)m exanpl e,

r ef eEenggotd A IRRARBS bpLRuS AHBIMHANY "a conpound” or "a salt” includes a
m xture of two or mor e corrpounds and salts respectively. It should also be

noted that the term"or' eraII 0 ed Lnh its sense 20i ncl udi ng
“and/or" unless the cont &§ iptlgng Wi se. The cheni cal
struct ule2eRufoBEn are drawn according to the conventional standards known

ihn the art. Kh‘tb%hmb?é’l%h@s&@ntﬁ:&@éﬂns%@d‘hé“émﬂwa@@[ﬂé@&n@hﬁ@ém asdéorvhondppears to
ave an u

f d I th | e to b t fied
by 3.y APOTaROS. PR RTA 1ot i, ey o dgeike ol | VAU (ReBaBsar Pl y.
explioci tcbmedieaum xhel-dyehm@mﬁ ca‘taimtﬁrrﬁﬁm rthradeb asedticedin e grovided bpwt of t he
compound. the exye%F Qh Enét*ogs or?ete}n%r Lp}nthréog%llgﬁlrolng ege’:\tentfI ré& pgt%'qp Onent

and eqU|vaIen? expt essi ons St Toni ¢ PAC
ZWi t t er iappiicetidng rimporrpralechbereipttaibferenat bre contiary dd Vat@;@nrtlmerorthTménsconpound

may be %Bﬁd\'ﬁ:taﬁ’c;rﬁllhes@flﬁﬁgns(lﬁ)ﬁlg %gééﬂ%aﬁ’&n @Jﬁ(rblf Rl sé%@ﬁ”h d?ﬁ’g}s‘ﬁs@& hefil €€,

a seaweed synthetic provi ﬁlm conmmer ci aI
sour ce) 2rerfeg O(QQ"W‘FQW‘{ H@Poﬁeﬁcqnﬂ’d%d FER 0P %&qﬂﬁ@ﬂ%j o 'éli‘wf}?gs@tec! east
10%q5at mapdisoddd¥. at | east 30% at |east 40% at |east 50% at |east 60%

at | east 700 east % .at .l eas 85%,, at, st 90% . at | east 95% at
st 080t o shtuq BE34ea0e, 4R e . By e e agos R e oo al
t hfat polrrpmemlthm?t_bet diastly aicetesosthewisy arres,. forl anﬁmpal em&mmhmmmentndr?

mu I p [. Q. " r ener a orns are
Dot vt Eatbdiih 2 bl &R SRR N de8 e Mgl 474 B Aare oo Bl E3and O o 21 ©
t he scopespeftivelielt shadd also ivavreted that themtmxoumwnaammwm%@@m%3 )

AS léﬁedll’;&ﬁllaﬁl ano‘i’cneu&!@srsgﬁ% C&%PHQHF%%&%?&E@MIS%I’ addl ti Onal COITponent and

equi val ent eXpressi ons which will forma salt when in

contact wi t hThopksrieal SHecturen betely a8 dsemeaprding torthe sopvsntiensl s8ndasds ng a
basi ¢ mMph@iryinaRPaR! Buef whedé Bh Rehnd stigd bs chr@oﬁ@fﬂ?& AdldrdVh agpeard tHRhRCUI €

haV|ng an intr osjtive. char (catio herein, the term
"bet ai né&" “Péﬁ‘tﬁf’%ds‘(% 'ﬁy'ngﬁ? hat VE'SH%’ I8 RS HNech to: bep5%t|sf?c€g¥9 "WARegR Aot i oni ¢
f unct i oeedn tgouthsithybirogsn aiANTN nbtMecossavii iegiliclie arsvnn Blydrygérogiems aheaq and wi t

vel ed. functional ,group such as a carboxyl ate group. Exanpl es
%gt a ﬁg‘f rﬁ@qﬁégpawﬂﬁ%ﬁ?mqqu tation, carnitine, alkanoyl derivatives of

carnl ti ne anfls tusedrdtehgih, gthgc leme. “homotaurine”, “fifel ceppommt'tiand edudvateer m
corrpon@mress%e@éf@#s % . &hiRLS- ptr(qoaaae/ulfga.c akily, & 2 n&,om' fsw'a%a acddhtdr R mng the

salt herel n ternms "organi c sa Autrient s and

"nutri eﬁ%’tso?”&a?ﬂ“/@t%éh‘%mf’f Eh%l C@amb\wm et beRpPatdrs| envicer @rterctecoorapusitied
repr esentiack bytuROsoMLE d. goaz sd4vided) OP RNy s mt@t;@@r@.@a&d RF QRRIaeS WY f:oni c acid

o8 R SR e DA Bl BB M B R SO R e O
least 20% at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%,
at least 85%, at least 80%, at least 95%, at least 98%, or at least 99% of homotaurine in the
dried extract. In general, the compound may be hydrated or solvated. The compound may
exist in multiple crystalline or amorphous forms. In general, all physical forms are equivalent
35 for the uses contemplated herein and are intended to be within the scope of the present

invention.
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15 zwitterionic forns of the salt, for exanple, when carnitine

honot auri nate has a positive charge on the respective nitrogen atons of
each conponent (i.e, -NH3+ and -N(CH3)3+), and a negative charge on each of
t heir aci di¥oetbitsesparts (i.e, -S03 and -002-). The t @CmCapwooagisal |y

i ncludes nutraceutically acceptable salts of the salts, for exanple chohne
honot auri natg\ﬁfc% ochI oride, which is the hydrochl| ori de salt of the salt
formed by ch hefgingiha BBt SaERNheemagient e phi additipral remeenants e s any

soljvat eckooivalbntdeateasioho raterofo & h\&)iéolal,et ﬁrhnf:l@MTIEEbnaSa \Bik |whaﬁ i f&_@ht’étlth\FaMxS]E al l'i Re
and anor oF. 0 a ical forns are equival ent for the
uses con@@%p@géeeﬁéerréls ﬁg'ge}ll eg?f& e&ﬁ'&%ﬁa‘ﬁ'@% s PRP H%Hes‘&[gﬁrg‘"lﬂ‘ t he
present g saltewithi hemotalhiee, tog mrmdlesulpalmving conptonsa bdsitive ehgraai(catioconpe usell'  or

"or gani @ “ 2 i onent,
conmpound eé@rﬂl ﬁl%ldggﬁ m’nﬁp??@:g#g\églegggl C%@EW .ﬂ-P&é,Bﬁ{ [e(glgfg%gng%) i bon at om
inits dtnctiendgreup ad %mmmmloemrb&a@sw(wd@gets@tQMmdMIt@ammmm)

car bon @hh:@@@fuﬁ@tuoﬂal g?&fpbﬁﬁhéb@klaﬁﬁ)(ylaté)g%bd@)&n(p@esgﬁ b@t%@%'ldd@‘ \ﬁ%m de), as

vveII as .t al otéﬂope é' ...carbon and graphit
"or gani &M W@nca(ﬁrﬂ 5 ?@?Wé' “§aa11"?s rcaﬂ'lj‘t“F’laQﬂf”"%eé'T‘Wg'Ycﬂ?f ers to t he salt as
hayl ng 30 afs bLsmiSteremehaiamb dcomparent yenbeilbiefdis folling oPhll étithd @aistuidgvo of its
gne?(gnsmngarﬁgj %xcl udi ng carbonates (e.g. sodium bicarbonate), carbon
OXI .g. carbon dioxide), cyanides (e.g. potassiumcyanide), as well as
the allotr Opé% uggd b%fﬁlﬁoﬂ’e(fé"@s “Qraamorsaaho“rgmammsla&y and “nutrieAt organic
"nut r acepk, Gad bdun@%?@hﬁ@s%@ ?éfér to s%%&%%b@bff&@laqrorl(ﬁg cBr"?lE |s‘?r§fal t* of

a conponent or gan|c nutri ent ns a sa one or gani c
nut ri ent 3G 1-PrpRgnesytionics a%l@@éﬁtaéﬂq’@t Poe aHdilensl ewnsigmeripenent Daging &bl e ar e

sal ts t bationlcetigige OF basipIAdety! hﬁeﬁhb@hd})ﬁa@;ﬂhs@%{e@r THBEHInt Asctie.@ds Physi cal
an ses of the parent conponent as defined

proggrtkﬁof t{1efr aC|d
heréPn SPTETAC 1PMReS 3‘?{% ee’@f“p "i’iﬁf‘rqaﬁ"%ti“@afl‘qrﬁp"%@f’“@ hagcq dPeitive  or
char ged cfiaige o teabseptivemittdyen rtnecas leactanpdnait ( Ié -RBf* athON&msEﬁ}' ang or

exanpl e "o SharBZoft <l 6 ReF o BGTARER Ge 7805 303760 T Bn €H A% T nel ude:
(1) aci oyl lﬂ?'@dﬁssauv@eah@lsf crgeptalie satts aofi e gaamupfunrempla/adhenie by the
addi ti Oﬁorﬁcﬁta@lnalenﬁvd&ﬁ:ﬂloﬁd@%rﬁj&w i ll'ﬁi-??)%or,}%qiﬁg %QIl of {h% s%ﬁ'f&mgg%ghcgg gm ¢ acid,

hydgoi odi ¢ acid, sulfuric acid oric
aci ¢ ca?do@?{%l‘ff%u%rF’?%’gﬂ&gl@ﬁtf@iheam!u@weann soéfate@rorffwmn@d fodint bf tbe galtsi ¢ aci ds

such asfoaned hewak bél thewrc%@léﬂmle (éna(é'm(?orpﬂoﬁ@ ?drﬁ%s ARigdneraral bﬁysa@l éeéﬁ?éc h%c ?C' d,

pivalic a(:| acetic aci butyric acid,

hexanoi & && e(?t 053161 %ﬁéﬁ?’&ﬁ@ﬁ'@ﬁﬂ%ma'ﬁ’c% '”tﬁnﬂeﬂ\ii’ &e adthig therssopaiot theci d,

succi ni Uemtﬂhvemmm c acid, maleic 10 acid, fumaric acid, tartaric acid,
citric acid,y J;ly‘drox benzo henzoi c aci i,nnam ¢ acid,
mandel i ¢ aci CPQ qrret esufd'?mﬁ?'(q:é]écl 8rgaé' %%oﬁ'é% '%dor?f organig. moqéc‘ﬁe and

1, 22t h%swalegmerx@rﬁwormmfer 20 by chouwyerhanespiunanbe natéctle comprising a

| oh | f | d
cy ol Onetl RIS Ao hb don R ALRNRIIO0L G B Sty AR BEL S, o
aci d, c?ﬁﬁ'ﬁbrbé‘?@fqoﬁﬁ‘i% srpen %ﬂﬁﬁe(ﬁyﬂl G R dt@klde)acwdmd%adeygl retasgiboni ¢ aci d,

15 | aurqylamSel)l, baweicasne difotioped ﬁc@ﬁioﬁ (e @fﬂafﬂoﬁ*\'aﬁd @Fépﬂiie)St earic acid, lauric
thenlc aci d Iactoblonlc

d, nb
oc1 0 en0OnLBRTLGEE  BSLTRLS 0 S RALL LA P i
gl u%?ohé?é et enecaedrdon gloot iarthe staciude ohaplhbdidive oatd domiyrdnexymagicheing aci d,
sal i cyldafonbed (. 8SERA ﬁrc%bﬁate)skgr%lf)ﬁ %xﬂ&hge% n'é:?xécf '&ﬁcy(%%g% telﬁe 1 ke;

(2) base addition salts are forne iC fonic
acid, POFSBHOSYRUN case!ps ‘eaplpgryes o Car@pel(%metatuqe ahd gephieh. t he parent

conponent s IAS"r’ftﬁu@!lcaatﬁﬁIli?)/ac%eﬁﬁb%| sb!i’” 'add%ﬁldﬁiﬂ @Q!t @P éﬂl*&%lé sHpL g oion (e.g.

lithiug sodiu ROt kaline earth 1o . g. nagnesi um
cal ci um Bgrf’einu orogic B't'tFi%’?t Sﬁjéf"éfm*’t %ﬁ%‘f %fLR:‘PP”éi@”a'PtLﬂhOFﬂﬁmC nefrieot, saitrtion and t he

| 188: ox aceeptatien &ir esinvdnt hmanmptrcgmanlo@smﬁcﬁaﬁy@ﬁltsaﬁuaﬁmﬁla’% n@mg

di et hyl y enz I et enedi am n t anol ani ne,
di et hartlagﬁ)alrH rh%’ af%& é‘e{l‘ (r?(l"aclat% %oi‘)gﬁ%pr%?@ ?ﬁ%e aROHBPh PReASUSTINE ne,
pi per afﬁ‘i?@t C@M%Edmsdmhw hgyeio oaithat taklas)hd\mazaglemeﬂmtmti:almﬁasid k&dic
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Acceptabl e salts may be prepared fromthe parent agent by conventi onal

chem cal nethods. Cenerally, such salts are prepared by reacting the free
acid or base forns of these agents with a stoichionetric anount of the
appropri at ewbasmoeqssacid in water or in an organic 30 PsDiCAeITH/P01653 | N a

m xture of the two, Salts may be prepared in situ, during the final
isolation or purification of the agent or by separately reacting a purified
conpounderehargedivneticeality emthe malacylefand éhahisingt kiplogieali of ethenvwitietundesiabldesi r ed

cor r espoagih g &aa%&p@arueascané areP4lsh ae%e il B ekdhebis M BerbBWSal, OF PRém, The terns

al so include zwi tterionic congoun s cont aining a cationic gr oup coval ent | y
bonded t%: éﬁgé'f'ﬁ@hlst‘z'd{ﬁ%tﬁﬂ'c’“ﬁ they are "internal salts" or "inner salts"

35 Al acid, (paicld, adamxesaatarwb RkA&d on amammargebuapmneqmvu[m botsadaftioh be

conpaqunds and (of0) r| bed ncl ude e co it
ot opah at TRRTE AL S AV A s ok, P iBrar it rhfrlod SR BIRIE 807 e
corrpouncbwiamic(amponﬂmmamdsprmhmncasdauarmmatd f@mirgeageits, andibe §igd; or foonexk of t he

component Mo GRIRARRTLATEEocEl® fuid MO boid KR E o, i ORI, ©

i ncl udedcid,  t-butylaceliset geid, ﬁ\mdroz@rbutvsc arfgidoi raleri¢ s agisk | reganpic ar&?ldpeptl de
resul ti n?cxg;sé?;rfanesﬁo Rig ra%fda%?ru(?‘scﬂc%t %I&,I.ceaa@g@caﬁm E’a@toa nﬁsW'a‘éldd niEligE ur sor
Protejn 8} i ncl udi ng Crp % % 39, 40, 41, 42,
and W3 didh Binase geid. 'é‘ﬁéf Ce‘%‘ﬂcbﬁtﬁ‘l'%@c rbﬁﬂ?"ﬂon%c' e"f(éhg 8?‘@?3%‘3”%?’@8’95’@@ site to

am no aaimami’ acid8 madfelic48cid 4 hettdResulionid Jacidl tetitdn@dulionic! B6k€S 1 Rteti@ngo

i ncl udes,.N-.t er I ru eC| s_of, abpve tides,,such as the
pyr ogl utdéﬁwf%m‘f %}J?‘rg l’y&l\:g:)(%%f? ﬁgf% 5 acﬁ,&cgcggexy%@irfp%%mcpaéﬁbg{geg?ﬁyﬁ?we i ke.
For coneeiti erscifardfc neqéncltiaihlmr@enzmlekqlﬁohip nagd, be2neptbalematulfaidherasidn as

AR( 1-4 r | oi d
pent . deor Sh-Sies B Yo Somporion 6306, Pl SEHGRE ab el i Y ©

" B- a1|$yl daLy! SU”%‘WF@I eleipacigy %a‘@%éﬁ'? nﬁi%ﬁlf’craé'ﬁeﬁaﬂﬁ'%w%@mb@@ﬁ %‘ch)taé!dt runcat ed

and nongahrmaé.@%aaménéea@%t@%rm aél@ea@ﬁl WeRc @afb@tramesad Pyatetfiflonfc cl eavage
sites o | Ssease Oor. Cco

|
"anyl oi @0@39”"%9”&%@ H'iugtﬁﬁgt’é’”ﬁrac@oﬂ'ﬂﬁam'coﬁ‘?dd Hﬁ?}‘"b%c a%dw%wmhaw&em tive
| mpai r mealicylio/atRs; db@rbicladin Rtdafs atﬁ@,rnhu(:oﬁibabieldiﬁglhéhkel5 di segse Al Zhe:j mer's
zhei ner'.s ease an

di , d h d
am (1ol (nePRdtEarJRTAN 170p by @M EECURuEINe, apf PR g a1 PG o6 fat ny
(" CHR) ; phespadnit ari, cmbcedyhcaacmhantmltl’rdﬂa@epf ttzemarwt demportents; is Deplaced txyymdr one;

| t t ARMD'
1 ot o et R, P alkall Hbfal fon 1015, LA, EbFR P BELAT AR BERRG Bt TP
and condfint(PenBagresiel. éﬂ'é‘dmvxmfwffﬁg@frvéj"ef 26t 098 sa@eaSaaé@wawat Ziek, ron mdmr y
I mpai rn'@r{étllk@%l\@c)ordmates wittn BRRAIcNRES SO BeahRioRla, Bth{i8%InEY GcRiBMMNe, refers

to the anDunt of anic nutrient salt, its content i n honot auri ne or

in the Sﬁ‘éi'ief"i’%?fﬁ'f‘e'nutlf‘f 'grwbenawetav'efaﬁ‘?mﬁ%. oneth@raiagipe. |pdiethanpignieor

nul REp! eicttbiblaingiel atdn@hdningr NGRABTIRIahMRE, Dyipérieing Ubhie@brociiR] GRocakmoVi des
the desired effect to the subj ect. An effective anpbunt can be readlly
determ ﬁ%gr’% YHe a"&éré F- 25known t echni gues and/ or by observing results

obt ai ned undkdceptablecgiusagibequeptehtes thd pardet agent by ngwveht@nelf dhealdave anount
or  d0SeAHELAI B sueh Eﬂ'h@g?é pBha &L@B,& RlaByrife FONSUAE!Alle difihAbOg, bU!

not limted to: the size, enera jec t he
speci f | RIS WsR siPichigMgisg a”’tOHét Qﬂé@r%“@f’a*ﬁrbaﬁ%QbﬁPC\/@ﬁé‘ﬁﬁeréh‘ ingpeorganierity of

t rd1e_3@|! SeaER), o ea W@Bﬁﬁae@&o th hmgilbwpdst,gﬁkedsmlame@hsmgt e ﬂﬁ@%iéﬂf)n or
adm ni str tlon

il on Lhe noa} ai | la[ﬁ C% ar thc{)s“ Csr&? “h aratl on
adm i <P U Pk o el 7 sk EE reb et RE LT ora e e sl
ci r cunstemess or Bhae wfrh e'cthltb@ desiedriorregdoedisg thesaor agih Ut s@dlatmbeh@sganl c

th |
Comost o Tedol e, MR ks, PR POREHI Forfboupfls OFARRE KBRF Gl g

neur opr greleniornded irascirioniy aiewro py thewatst” ﬁr‘(mﬂa!pam ectiinegsaitse brain structure
assegi at ed Wil B dIedi! Yad!)drliCGihéll Rfic 2N REBSAL tbig &femercymww ndiPgHpt ai ni ng

brain cell health, by mai'ntaining verbal s and co ension ability
and/ or Wponents described are included m the compositions, preparations and methods and

uses of the invention. For example, if the compound or component is shown as an acid
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supporting planning and execution skills. More generally, the terns
| essening etc., increasing etc., refer in context herein to the percentage
changes, e.g., by 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 95%
99% 125% wbaol/oss4seven nore, e.g., 2, or 4 fold, or eCeA®»@01653
"Nutraceutically acceptable"” and equival ent expressions refer to salts,
inert 5 ingredients, excipients, additives, which the term describes,

sui t abl defedt. theealt foreeef et caipornd e cemraNgBisasfaltuiRaHAeh AdkeaRPNEItRe wi t hout

undue t Q¥inpbiing oricBPERRAL ik Bhdvirt 36 a dditSthalikibi ishdor warsrclf&raislaa@ats@mdiuaéw li ke,
comensurate, th a easor&ablq i enef i tf risk rati o @Qer? Ege term
"nutraceutic acééptoébl amylpidy. 1§ definRd as; any; BRRHY ﬁl Sy "y P Bher al | y
accept ecteastasafreednqted holeamager at Getal alyloidn @uslirsyr FArdteipr @P@) abklpdingffers to a
ComPQUNdghEORBAREL hPS 330 i), 0 42BRE ¥ Sl L ARPLAY BRb &Y An tROU! At OrY

agency eral or stat'e governmne
Phar rraccﬂ@tﬂeﬁeéfeéﬂse@!elﬁé@geg@ﬁ@ aﬂnlny acide 33tz 88, 4hail e opbeiltaissy inFlodas It

admi ni stgat nhaadéarwr@mabﬁ%a%r@preabé >6f %&Q eépuaesdls%@%y thélg?r%em%ﬂﬁc in

anlnals and nore particul ar e vehicle" or

"nutr acé’i’,fmscafl‘:?r'90=a€%%ﬁ% aB‘F%“%eH@UI“’@ F?Eéf‘é‘r:” fr éh%llf'l‘%leﬁ?r CAWRApRAPaht |
eXCI pi enrbmeadslatc@r FARBL," Wink) behefeRed b ﬁérllﬁrhsC“A{llW-M)E?i sn?r@lyt a@‘fA[M’lsamd’lVent :c on
o ohe GESART v Pk 2miPE BPWDHC Sonan 1BIF T AE oo RS on i EHt | cact
one nut r'Abetat i'Al [Bramyloiit ‘ablytoid-8hael sarnothohs Mieruhg t:d)ileotmegamtmnmhedl ent

salt is aﬁ?ﬂbr’?b@ﬁc@: e%lc})e t?deas HQQ gf(fllie se%ﬁ bteﬁ’J gﬁ g r‘i{ﬁpélgérgg sites o FE’I{’ aceuti cal

suppl enen emant equr val ent
expr essi ons Bl rherme‘famyimd—ﬁ Ida;easegamwndmbn’i enfam)&blki-ﬁ trelatef dmelasteoo:a

CONposi tt: ?ﬁ" rqu b%‘@&g%’r 5 c%\g}\ H\?J ﬂ&gurrﬁeﬂo\?ab%glﬁarfc%%gaeegrhf R@R S pills,

capl et s,
mat dbi a|d139a$eo¢\lm©mteomlt$ma, miudlhersevt@mm {nep-hereditapy) d\abminenn’ ﬁlsesse amdanded to

refer atfaﬁf?a?%er&&l%r{ el Ble Eé k&'réd?é?%ﬂnﬁm:’d aRfiopdiy (Eﬁk )Oﬁerééﬂ{a -

suscepti bi | acquiring I sease, di sorder-or con

causi ng °8feP *laéé@t’m&r?@eowt'%ée*@ﬁmm Dawn's pipsrome; igslugienebefysavesiis (ABMOr der or

condl ti 3@9 Rited mad@aredeganér@ucﬁ\ WM@thﬂmfmdﬁVaé@% ne%ﬁﬁlaum%n%r -fﬁdedl sposed
he di sease bu eri enc i s s ons 0

d| sease)cogn P é'HPEi"Wbe”?g&CW ragé H’écﬁtlcl?‘s GFS%de’i"g‘ea%‘% hs%r%&rasﬁc?c'aé di tion

ref @0s, memosoimpaid@entémdidili ments, to ameliorati on of at | east one di sease,

G sarder or ROl bk fvr o AR AR ORI BRgRI=rt of Lhe

t her eof )mtf ient selbits sbrterdibbethotauring of mﬂb@addﬁginalmutrlent end nempdsitioe frerexft o
amel i or ﬁ% rﬂﬁng?é orI rﬁaﬂ%le %nx@f?éﬁ%’n?@&r &ﬂ&ﬂ'ﬁlﬂ%ﬁgr tﬁgyuﬁﬁct'nﬁ%cﬁg)m%?!s fhgt be

dlscernl é a 1 ent I'n certain enb
"treat rrE?r“’t'red £ %Céf%th@ subienti s efferiyeramouni eadedeadiy deteeinecy tb@ Hef @ﬁ on, 35

ei ther Rk eednidtes bR/ by o%bélrblhb kezahd &aitdd @hadi mg@u%ﬁ;uﬁmﬁéé%ﬁh
si cal ~par aneter or both. In

ey s af nodRBOHG TR e e Ay Boss i BAEn Yo oL PECRG S RERS: ¢ ne. onset
of the wmomdingitehnotdinged®ethersizd] el gt gendhaehéaith mf thO subject; the specific
disease involved, the degree of or involvement or the severity of the disease; the response
of the individual subject; the mode of administration; the bioavailability characteristics of the
30 preparation administered; the use of concomitant medication: and other relevant
circumstances. The effective amount refers to an amount of the organic nutrient saff, its
content in homotaurine or in the additional nutrient, or composition to obtain significant
benefit to the subject by providing neuroprotection, protecting memory function, protecting
the brain structure associated with memory and learning, by preserving memory, by
35 sustaining brain celi health, by maintaining verbat skills and comprehension ability andfor by
supporting planning and execution skills.



"treating"” refers to any indicia of success in the treatnent or
anelioration of an injury, pathology or condition, including any objective
or subjective paranmeter such as abatenent; rem ssion; dimnishing of

synpt ons orwipakiongithe i njury, pathol ogy or condition woreab@bernassl e to the
subject; slowing in the rate of degeneration or decline; nmaking the final
poi nt 5 of degeneration |ess debilitating; inproving a subject's physical
or mental weMbrelpenerglly, theperowsilesgering gie eiserersingetprereiayn eontprbicreiB N ve

fU”CIt 'noggrﬁe,&&?“&%bﬁsb%hsBd/b??%%' T4 0D G0, 804165, 60l 7ol bbkyodse, ssamcent rat e

évent i ng onset “of dementia. The treatment or
anel i or 88%on2%%, @Vnﬁf@@mm@@ne Bezb‘?ﬁéﬁddﬂ e¥Y) 'B8'€i ve or subj ective

parameters; *mﬁ}deémf&ny hatcep@ablet Sarf eau.wbmlmlresemnrafat Itonsalta mychl atric
evaluatlon or ition tes g, or a

subséal @gqui@ngopxq@er@s %B@B‘éeét wiggh h?st?rén F%ﬁcﬂqeédsq't%%‘ge% cor her test

k%\/\g | fhet hﬁsu% tof humans arlaefa;amerscmtmut Iundmvtdne:qtmdeomnatdbéltyalIhstahﬂitberta| n
enbodi nment api.c nutri T,

i sc) osEtdarbaaf e’ sPHkhs W SipoFSRpE LRy RR IR I R B8 |
| 1. O géaminCnuttabetitioally asadptable” includes Whas isgosueanly ysad and QWT%‘VGWQE@ an organic
nutrient, f%%k%h&f?&ﬂ%%é&cé\%&l@% ERHEIeBlyAS1cR (ol d EmdcRRPONiMino3Reh Biat lseast one

second ofgani ¢ co ri'sing a cationic noie intri SIC cation or
pr oﬂ@naﬁmows%)appfm%@sa fﬁ‘gulﬁf%ldﬁiqnﬁb otthe fpdrrahps st at%%" Fﬁ@?ern Jisteds

tzg“UtFr aﬁ?:’éﬁé Q@ks thﬁacaﬁ&@éﬂ& BHé |g@ﬁ‘éral§(a|récogrﬁlzéd1q::harm’\a‘eabdem or SFavdsal t of
e Formu

Conponeﬁf’mt@ﬁffﬂtr‘q”s‘?f%"ﬁt eL%%P*L'FB'}YpUSﬁgs?S a dg&qr&w@re d '%ﬁ?'ﬁ’%% énzjn'?igrﬁ%gam :

moi et y; particularly iYhirgargn addi ti onal corrponent sel ected fromthe group
consi sting O'fAc%&%Eﬂecve?]rimé"n&r'Qlﬂwa&-lﬁﬁkﬁy LOLdPtdlle VBRRIe" FfeP RS 8 Hiluent,

15  adjuvant, excipient, or carrier with which an organic nutrient salt of the invention is
administered.

"Composition" or “nutraceutical composition" refer to the organic nutrient salt of
the invention in combination with at least one nutraceutically acceptable vehicle, with which
the organic nutrient salt is administered to a subject.

20 The terms “supplement”, “nutraceutical supplement”, “dietary supplement”,
“food supplement” and equivalent expressions both refer to the organic nutrient salt itseif
and to a composition as defined above either in a dosage form (e.g. capsules, pills, caplets,
etc) or a food additive (e.g. power) to be added to edible material prior to consumption.

"Preventing” or "prevention" is intended to refer at least the reduction of likelihood

25  of the risk of (or susceptibility to) acquiring a disease, disorder or condition (i.e., causing at
least one of the clinical symptoms of the disease, disorder or condition not to develop in a
patient that may be exposed to or predisposed to the disease but does not yet expetience or

display symptoms of the disease).
“Treating” or "treatment" of any disease, disorder or condition refers, in some

30 embodiments, to amelioration of at least one disease, disorder or condition (i.e., arresting or
reducing the development of the disease, disorder or condition or at feast one of the clinical
symptoms thereof). In certain embodiments "treating” or "treatment” refers to ameliorating at
least one physical parameter, which may or may not be discernible by the patient. In certain
embodiments, "treating" or "treatment” refers to inhibiting the disease, disorder or condition,

35 either physically, (e.g., stabilization of a discernible symptom), physiclogically (e.g.,
stabilization of a physical parameter), or both. In certain embodiments, "treating” or
"treatment” refers to delaying the onset of the condition, disease or disorder. The term

10



m and n are each independently an integer selected fromthe group
consisting of 1, 302, and 3; and pis an integer selected fromthe
group consisting of 0, 1, 2, and 3, wherein when p is 0, then Y is absent;
or a nutrac¥ftI0gdisk4gs acceptabl e salt or sol vat e t her eofPCI/CA2609/00166 one
aspect, the invention relates to organic nutrient salts of Forrrula I,
wherein X is (a) an organi ¢ conponent conprising a basic noiety (b) an
or gani ¢ 'EBHPENERTS A MDY iindigiry of akGERS i Wi lEraiment oF ameligialieh ot aﬁdW‘ﬂbﬂnent
conpr i Si gaghdgl dr doremBh Cln@urtﬁhgaéhyaéﬂ;éétnﬁ‘e Wuﬁfeb‘hvecﬁar@netércbhctﬁas abAaRe;
conponent conpri,.s atlonlc and i nvention

B PR Pl oo i Shr B Tooes PrieBY & ol gt Lo
organic toierapteneme subjepir slewing u'ahé)ea;e of degdrherationat ideciine; makiret the fimal@nidt n are
both A s DI : . i

rgl at5es Oa Enéar%tfog Iﬁ}i %%’ﬁt b EJO% by n@%cﬂ pt;K'Igv\}r%féllr gﬁ’%l We"%ﬁ]g‘s (a) an
al kal i nemmowag kK| fresendng mmoah and!org cogmtgﬁefgm!ms dasteilwn@@rdlmmwrmot assi um
10and t fmer!nb&eand(mnﬁe cér'i‘&éﬂi?ét%} 1P 8omd &ﬂ;aﬁ’on@aﬂ)r{eﬂﬁntlh&f%e sl of gohHtiade,

brom de,_and i1 odide or (d) an organic acid i1on, e.g. acetate. |In one aspect
of the iTMgetRatment ¢y pwelyratian of $Y§“p§tﬁf§eﬁ@" berbasge As pREstivef ot $idigCHNEent i on,

the orgmaraandwbrm@mmgsmletreMS dfBq)hfyg&amelx@mnaﬁbnl5E?m|%tﬁcdé&)ua%@r&lant X Isd
an organ|c g C Or_pro ed. basi c iety; an
" oo ol PGP o BHRS RS R0, RBaEe8 S a %Of%gsﬁasr% for a
nut r acemests:aidtqd ta«r[eem)a,txirenstaérttesjﬁm@m wdltecart. her eof The present

| nvent i on 1 ek@iihcl Yy RoR i ARYE BUAIER! ol erﬂ$o£r9éﬂyafeﬂsqaﬁe ghe vherein

nis 1lor 2, prefera he I'nventron also re € organic

nut ri entsa@ap@mmneméranﬁlnwthod@ r The(digcloseghembedimants greanet itejaad to tralieting

pref er abk pedahdioaNg organi ¢ base. In one aspect, the invention relates to

organic nutrient salts of Fornmula | or 1(A), wherein X is a nutraceutically

25 éécept abl e organi c base. In another aspect, the invention relates to

or gani ¢ /nokdahenutreal sags of For nmul a I or 1(A), wherein Xis a naturally

occurring copponent .co atl bl e r ef erabl%ao has
r

enown benet | ITSPeRenL TORMR pRieh b bropti TursahsAt R mzrehe Parcfude 2 gani c
nut r i enfirss aubm;sonmhbarei &t least bhe iseqamdwirgberc chegionent anrtprisiog atdatiaric poper t ies to

t he _sal g'ntﬁﬁ{%’g%&:ﬁ%rotﬁg&?@ bhé%er%efhfg%ngpﬁrtogﬁﬁngr f?\le%t%swglp a£ rﬂ'?elr rs%aéy ¢

nutrien
20 nutraceuticals. The organic nutrient salt of the invention is a salt of the Formula:

HN/\/\ _.OH

O// \b [x]m [Y]p
n
Formula |
wherein,
25 X is an organic component comprising at least one basic, acidic, cationic or anionic
moiety;

Y is an addifional component selected from the group consisting of organic or
inorganic salt-forming ions, or absent:

m and n are each independently an integer selected from the group consisting of 1,
30 2, and 3; and

p is an integer selected from the group consisting of 0, 1, 2, and 3, wherein when p is
0, then Y is absent;

or a nutraceulically acceptable salt or solvate thereof,
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X is a quaternary amoni um conpound, e.g. L-carnitine and L-carnitine

al kanoyi derivatives (e.g. acetyl, propionyl and butyryl-L-carnitine),
choline and choline derivatives (e.g. acetylcholine, butyrylcholine and
phosphor yl chel Z20rgis448The i nvention also relates to the Ergab@/misss i ent
salt of Formula 1 or 1(A), wherein X is a betaine, e.g. L-carnitine,
L-carnitine al kanoyl derivatives (e.g. acetyl, propionyl and
butyryl-L-carnitine), and trinethylglycine. The invention further relates
to the organils omhsdeetnmembhtmfreﬁmé fodrgaric outricht Aaits df\/hmm whéréinaisam no

aci d, Jnln ti nd th i nvention
furt her @LF @r £s° S‘“ﬂ it p“sﬁ‘Pc%%{Cr'?"e'% (EE?’% °’8F§&8° ?”e“qc%?p“i‘(‘%)

wher ei n oetlplsuc mertne{@mntmmor@nmongmcyunmm ledip basicl ane ag acipiotrraistyione,

sper 18 ! @9 an SRR dnpofiéth RBMBAR Both &' LAY LATLAELIANGLY 27 Db ke. - The
i nvention al so fnurth gani c nutrient s ormula | or
1(A), whigrlgrieirtesdo é"‘gﬁﬂtcaﬁ‘fﬁtffﬁm galty, of\ﬁqrfaniadswmremtm%ﬁm ﬁ@)amcmnrppnmf | avi n),
B3 (ni aC¢dﬁnﬂEm@b%@§nb@h@loﬁ@tndﬂm ikt J(W@rm A8, bobb (aBMrp||§|9X‘| ae:) preféabgm n U
(S-net hy¢ rret h| ni ne f'gfziﬁl C .aci The. 10 .inveption al so further rel ates

to the of §arli ¢ T8 Pyentcn p relftesdp prgaRic ey saYs ofyfaruiia |xwhereiqnY
al kal oi dyomeriges (alresikaline ofaligatide et dndy.g. mmgnéﬁurﬁrtﬂzlc&mfaeddnmﬁrmta%uhﬁ

Se' efd ey tRiMie! 2 () 8h 3 Rjﬂ?foﬁe('r [en de%}\o ' “‘Eh@{de bonRle! A @gug @bher

-carnitine or Carm i ne I nine.
enbodl et 0rga0i¢ acidion ey @detﬁwohmmhesmomhe:mvmtlgm |m§10@ﬁd Miicatseni ¢ aci d,
gamma- am nobutyric acid, L-histidine, L-lysine, glucosam ne, L-proline,
huper zine A, 15t etrandr i ne, and guanine. Ill. Methods of preparation of the
organi ¢ nut r i"RPRE asRpetSf the '“Ve"ﬂ"rﬁ‘egﬁemﬁWﬂleﬁ’eﬂaﬂiﬁ‘é§tﬂec§°fﬂw@cesses for the
preparation of the organic nutrient salts_of the invention. The organic
nutrient salts are preparfed by any proced re generally known to 20 the
skilled in the art. Generjal or e en all conponents cone in
contact with each other |ﬁih%m t he so(kemﬂt is removed. The sol vent
may be renoved either by [concentrattony precipitation, crystallization,
filtration, evaporation, drying, freeze drying, or a conbination of the
abovwg. The procedure may al so inclugg, rﬁulﬁ@(?; | ng step, especially if the
salt precipitates or crystallizes by i1tselt or when the solution is
concent M¥pEIN. The 25 conponents may be added to the solution in any order

and in stoi Ch'l@ﬁ@bfgbﬁic%@m{eﬁtﬁn Bmghfc&tﬁfnﬁrsr pfo?éda% babR RIBRE apf et hod of
preparation is fo 81:r’r1pl2es of process for forning

u
an organic nﬂt'sr?rb'ﬂ{éggréefec ?’?UHBGQTOHPC eps of (a) dissolving
honot aurwaeumuduﬂxialiyaa:sptablaealobr’rm\fawtg@c@bfc salt-form ng, conponent in a
sol wgnt together or successively to obtain a solution, and (b)
concentrating the solution. 30 Another exanple of a process includes the
steps of (a) The pesentinvgntivarreleteartd ae omania netient sahef Earmusmicbra(A$,edengn or gani c,
salt - T Om NGr 2 GREBRABEMS 1R iSRG isd %&%&8%30&%%%&%&& 48l Foftngbt @l n @
tion un

sol ution, &%i concenfrating or cooling the s crystals or

powder APpEAR Whaisin X is)ary 9*’9%@? bafg. Breteraftya ﬁ@oﬁgmgw%qsm k a5 aspemtidhe

obt ai nedwevﬂaohuteltai&erio eagaﬁralnemem RO SLSSHMURA HURS vitafeis KPS nfradeBidcaflj SSOI Vi ng

honggaurl ne %& a sal reoh@and a E}e:econd 35 organic, salt-formng

componeAFCPIPE gt ?Set F aghechs fedBeationialpigso gpgamicnuiieabsale iobn, (b)

addi ng aosetohdr $@) vemtreit o< whe relrallyi aoudng icbmpenssit acb:ﬁpamr@e@&h Aliman powder

pr eci pi I h tal S r,_obt ai ned.
13 Eé‘sﬁﬁptuﬁngr@(‘eﬁgb!y K hta?khﬂgrh@e[ﬁg 1(95!3(1 g}émgerﬁ ”é‘:ﬁ Bﬂ g]s? Fi’ng

U AR ROTLSs: B % eact i ng
honot aufd H8aHE fﬂﬁﬁ@ﬁ @P’iteh\éhm efrfoskhed ergvisien dgwedewtracenh@l mw@m td the lsaitle,
W|thout chhpistiahi on, water and | ower al kyl al cohol such as nethanol, ethanol

xture of any two or nore of them or a mxture of

and sopropapol., or a

any ne of ?ﬂéen‘r‘\ﬁ”f‘ﬂ” %?rﬁgiat@i‘d%éﬁ?a BANHE Brigt salbpiyfMetad oF Wahtwhemiref er abl y
X is a quaternary ammonium compound, e.g. L-carnitine and L-carnitine alkanoyi derivatives
(e.g. acetyl, propionyl and butyryl-L-carnitine), choline and choline derivatives (e.g.

acetylcholineg, butyrylcholine and phosphoryicholine). The invention also relates to the

12



5 the solvent is water, nethanol, or ethanol. The reaction can be
performed at a tenperature between about O0C and about 100 C, preferably

bet ween about 10C and about 60 C, nore preferably between about 15C and
about 35 C w0 mtogsesm t enper at ure. The crude sal trdmcao@noo: ai ned by
removi ng the solvent through distillation or evaporation under nornal
pressure or reduced pressure. Alternatively, the crude product 10 can be
preci pi t&fgéﬂ'c\ﬂlil?'ﬁ”teﬁﬁ’gtohﬁ?" Ml hQE ) orhegeinyid & betaipe. @ EhleparpifiRg LTS vent s,

prefer abbueareoys@rwa%s (dg. \M&b@hpiob@nwaﬁ@mg@ryl §-c§>rﬂmh J}’azﬁtftrnﬁ@fhy@@bibl@'ﬂ}e The
crude produ uri{ication can

e Gone. QP duheh gabtEs toufer arper niipe da B Foichfh! gt @b PN B2 Ton
preci pi t atinoracidc leigo tratgine pHysines bistiding, iand theelike. Thepingérdioalfiriher relates to

recrysta | l. [ l e for
recryét aH &g%dtgﬂmagt S?'rég??:gﬁa"{?&’l oﬁ’l E#%(: hg’éﬁ’”ﬁ %%@% Cﬁ%mﬁ' Qt CF% Wafng\%er al kyl
al cohol é@rg@mind %@Inﬂ&mcmepmeém@mensmmw ga!ﬁwb&amme dimetrstarzinasgitaopi ands ol vent,
ket one, ﬁrehﬁzésTheemenuEes%BIf%epteuét%th@lokgslmcafm%%ﬁt I)quorr'hﬁlﬁ r;yo?tu%bl i zation

include, without limtation, ethanol anol, 1sop roiano but anol
i sobut an¥NerewrX i & (/i@mingf-gt Vilsmins %l(th’at“ﬂi@ B2 trikaflayin B fracieotisetinicc at i on

can be d@dﬂ@) 13)4 @u&s@)veeq iirfﬂ!GXIﬁé)UdﬁtaﬁﬁﬂdﬂES mbmyi&xes%mr@ytor (f&m&masmyat er,

SR T T AR

Anot her alkaleldrmglhweqzlmemf aretbiramniring Vo bre smbodiingre CX :spsrwqulftoat Ihergrcm‘p t he

product pé/nsgﬁrsﬂ Bf %lﬁg onaa %ﬁ&ﬂg%eﬁ\%‘tl g r‘[[ aﬁﬁntu?e ?r% Y.ecgl;mtme)gema?w{z and

reaction removin

sol vent »F\@Imfnehén w@taaftomn embqultnh@tr Xallstse}entadufmew mrgrwmmnsmm of mugot:mcr st

pr eci pi t a&@ g}a'?r%élérﬁﬂbl&}tyrfcré?m tLt}ﬁstmmeCLwmen@;medégﬁa;r#ayLfb%h@%@e%‘é%d

mSCI ble solvent or a mscible solvent mxture, redissolving the solid by

heat ithg EHEIKtANEGYAMELt hen cool ed the mixture as done in the nornal

recrystalli zatl on process. The resulting organic nutrient salt may
: 30 for use in nutrition

; “tacet ¥oh, or may be used in the
preparati on’ thepmad&wrsremesttb@rdcems fmrdhé)arepafanbras tise drgadic aatdertiswies ofl | | .

Conposi t risin
of ggm . ngp@thﬁJtﬁpﬁ'h%%@ng %Phtcsaw%rrer[ﬁgﬁearocfh} gny:é}gceﬁjﬁ@ EF%R? Rnd n@l udi ng
wi t hdut the siditied indhe aré&&qsraélmassalblarfmmd svhenjall lqernpmeat§ ageiel in agntecstrvem heal th
Pr oduct Sgach Witbr &5 sdlttichi Rt E8lvéht asVPe%%@ST he@ol}@ﬁt%?yo a?érﬁé(/eé‘(é\tﬁle?

EPA, and the |like), plant extracts (e. extract c)) and
the | i keCongeptration, Pfeca'tgtm erveializatign fitssipp, seVﬁa@raw deing. freezetdsying @par at i on

of nut r ageibiratien oCREROEVE TAEBrodBLIE inflyaiss iBIRR @H@dﬁh% steEX@éﬂeL@wyyf ggount s of
honot aur | e con rgani.c nutrient salt to dm ni stered in one

dose indl dBreﬁ'P{tqei?% roén‘fr&ﬁgaipﬁeér SR Hrowhes th eller 4% r‘ioﬁ%e"éﬁtephér e
conpissi tdomppnges mey lbegiden ofthe ublummtm @ny sSalephed Wwalt@éHiori@rigamo@itobit at50

07 00" A B Toro KL AU SMADAPRUEL00 il Lh ARgper. i Togram about 1

mlligrampeér TDOUt rans per q ‘ogram about 1
mlligram perEXRmPIQgrO&mOtG@SSanDWmB\@ an cbrbarg«: antriparsakiihdgieamr eabopit, the

m | |igrajeRes é?'dl&gi'bﬁﬂ"hﬁ)ﬁuo?ala% arﬂuoatrféalsk brger Sy &Sémé('sgﬁ’ﬂfrﬁ &TKEﬁPQMt 3

mlllgrams pe | ogram t o about gram; gt I t1onal
exenpl ar'y® FoE i‘&ﬁe”r% RBBEGRISHETY (8 @Hiﬂ&ﬂ sq W'Of‘h%f‘do(fob%‘?ﬁcﬁn g fherpoluen. t )

i ncladde Adoges sedmplbaiits Hotaes ahDites 300 s‘i@gs o@(a)amulvméfho%talﬁﬂe abauy;300 ng,

o ef er a g octshe B SR R G Rlhe B s BRua PR o S0 et 100,

about 150 ohigin alsolutiorpdo mcﬁﬂraamwdl%@qm trenebjution edhtilr ajdtsis odabwderor twi ce

daily, %‘bpée@"‘@ﬁd fifRd eafndad?ih%h% orysts nc}‘ Mdsgoc%?aﬁnggoé #&Rﬁte%“ f&y(content
pf

in the organic nu rien er s e abo
honot auP{HESHEVIURES Bgr densop! @hisjseelving hametauded by R . samd!mr@@tmdrm smes above

15 3sef eFganic) sahRrdA® %&hp@fenh Fh@&@%!dt r'&g;eﬁ%F' be %cc@é@?félﬂg uRis b &blufish, t he

organic nutrient salt, for exa about carnitine honotaurinate
gives a (ig} Ngs® SHONE Sglﬁe%oy? %W&Uﬂltﬂi (,;{éstais appear or a powder precipitates,

and (c) filtering and drying the crystals or powder obtained.
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a) Nutraceutical formulations 20The organic nutrient salt of the invention
is also fornmulated prior to admnistration into nutraceutical conpositions
usi ng techni ques and procedures well known in the art. Accordingly, in
anot her enbwdizemnsssst he present invention relates to ceapa@ridnonsss
conprising effective anounts of an organic nutrient salt as descri bed
herein and a suitable vehicle, as well as nethods of using and

manuf act ur i ndos GAMRIB rabeTet hasipsauripaterie PEpatsE vt ireiigadtipe heBwlAYIag Wi f or o al
adm ni stmﬁneqwdroﬁuenrablsew@ﬁcm SHleht MDA WiRodt Mltatda, wmet hadibwed 4Tkyt at i on,

o0y o WU SR, oo’ Sl kil ot i S o Ty "
adm ni stQIraeadD(tuF&)ofmﬂyame@mmeof witthanqtirez adeduatenmznibieanganitcdaheet, ml"meblsw tabl e
for Y alt é@&%ﬂt fgt‘{}ﬁé,l Ragtha;m re?ﬁa'?;m afHe&Q%ctrBﬁXar?’Qe P%%wg&ﬁte%]feb%egﬁxr@ resent ed

in unit osa n the
art of pb@ét«@%ca}aoutl%@ ﬁe@igb@l 1@& £pare|fa1igai! m‘yeerfahonm(h&anmbm B dIpuxet i ons

i ncl ude ;sraera%ry%wmenbeln%@addrubeuta@se%{.Iogmté\nﬁmt@@ al of the present
invention with an acceptable vehicle (e.g. an inert diluent or an

assimil abl e ddPpirdie: 58! 1Seﬂ)ena9mam%bf>v dﬁapw'fga then golgnt (Hypuch distilatien r
i ngr edi eemasoratrdm GRIBE Ridrnal bﬂé@stfr@rol’rtéc@lbéd)ﬂ‘ésﬁ{r@ Ntémamq B didef prodiby and 35

intippte ngi.n sociation a ria sent invention
b1 R aRe b RS REr P B AR oty ik uB) B Rt e
product . SOWﬁet iambightheafrodugkis mabniy drineeschdlid Thatmde palodiust nsaydle uasadhslis or

conposi trhé{ﬂ?e ﬁl? ?‘ﬁCh that a suitable dosage will be obtai ned.

For mul at1 ons e invention suitable for oral adm nistration nay be in
the form of &apiaatiens qea de KWanl esingsof trargee|df gEerent rrrecepsasl ejuchcaghet s,
pills, tr@@rbﬁhlﬁaatlbﬁzpﬁéﬂ&ﬁ@twtp(&%ﬁfa 3r£z‘hﬁ”§é‘p§:§horp"eltc! eﬁréferaf%fya@@r?ﬁaih%tlgn’ coat ed

(e g enteri c coate or uncoate or as pastil ﬁ an inert base,

such'®s tﬁéaf%lcerf“ﬁ"%{h@xa'fﬂ%%rof Rolvests syiteplsder @ﬁasta@é@ioa)or alHripeidsi ng a 5
pr edet erwnhnetdtuamumt lo@br ARylOAIGSH GrgHalcr sdhht, Sp’tdré P fmikéte with e6R67% dtieyent i on

as an ac redi ent rgan trient salt of e prese |nvent|on
o 2chdokEye RRRC e, R e e S g Clnoh s RS ayhs
certain lecritkﬁedwrtmu $mitadieh) ﬁhmod;a:mdaeokf Bopruparivk tutaaol( &pbytaray,iodl enittae of nst ant
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solids. These topical conpositions may conprise an
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about 5% of an agent of the invention. Suitable carriers for topical
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known in the art of pharmacy. Methods of preparing these formulations or compositions
include the step of bringing into association a material of the present invention with an
acceptable vehicle (e.g. an inert diluent or an assimilable edible carrier) and, optionally, one
or more accessory ingrediemts. In general, the formulations are prepared by uniformly and
35 intimately bringing into association a material of the present invention with finely divided solid
carriers and then, if necessary, shaping the product. The amount of the nutritive sait material

in such useful compositions is such that a suitable dosage will be obtained.
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egg products, nut products, soup m xes, snack foods, sal ad dressings,
sauces, sweets, hard or soft candies, jans or jellies, seasoning (e.g.
herbal salt), and the |ike. Foodstuffs also include food for animls, such
as conpani owopetobaexd. The organic nutrient salt may becadtadvasicss powder
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15 signs of nenory loss or other difficulties associated with
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VIl. Uses of organic nutrient salts and conpositions Anot her aspect
of the invention pertains to a nethod for inhibiting neuronal cell death by
adm ni stering an effective amount of an organic nutrient salt or
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The present invention also relates to novel conpositions and the
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According to a preferred embodiment, the organic nutrient saits and compositions of

the present invention are used for one or more of the following: to protect memory function,

to protect the brain structure associated with memory and learning, fo sustain brain cells

health, to maintain verbal skills and comprehension ability, to support planning and

20  execution skills, to treat or prevent an amyloid-B related disease or condition, to regulate

production of or levels of amyloid B (A3} peptides, and to prevent, reduce, or inhibit amyloid
deposition in a subject.

The organic nutrient salts and compositions of the invention may act to ameliorate

the course of a disease or condition using any of the following mechanisms (this list is meant

25  to be illustrative and not limiting): slowing the rate of 8-amyloid fibril formation or deposition;

lessening the degree of B-amyloid deposition; inhibiting, reducing, or preventing amyloid fibril

formation; inhibiting neurodegeneration or cellular toxicity induced or not by B-amyloid;

inhibiting amyloid induced inflammation in the brain; enhancing the clearance of B-amyloid

from the brain; enhancing degradation of AB in the brain; or favoring clearance of amyloid

30 protein ptior to its organization in fibrils, and decreasing the ratio of AB42Z:ABAQ in the CSF or

plasma. In another embodimeni, the invention pertains to a method for improving or

preserving cognition and/or memory function in a subject. The method includes

administering an effective amount of a salt of the invention, such that the subject’s cognition

and/or memory function is improved or preserved. The subject's cognition can be tested

35 using methods known in the art such as CDR, MMSE, DAD, and ADAS-Cog or a subscale

thereof (e.g. a subset of memory-related tests). improvement or protection of cognition or

21



MA 139.17121.18242.34 5 Procedure 1: At roomtenperature, honotaurine
(69.6 g, 0.50 noles) was added in one portion to a stirred choline

hydr oxi de solution (143 g of 45 w.% solution in nmethanol, 0.53 noles of
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i nner wall of the flask. The 10 m xture was stirred at roomtenperature for
30 mn and a clear solution was obtained (note: in sone cases, trace
anount s regmdm Sonalibh ds maesent aitsini the agoptexhp! Bee megsenie thverytioni if tthexe i iore bef or e

the nextnsdsGRbie differeHas boideltt {n@ rbeﬁ%‘%h@@s%f‘é@ﬁe&@ﬂﬁ@%é §5I%dof ttﬁé ifterpgss under

reduced pressure (rotary 15evaporator he sol resi dual material was
further &cPEAAEH lo7DeERRRGE 2 PlagrboIgioun 5‘@7‘%0%“?){1%‘?“%%"@%%?%%‘%5 126 and

129 g). gT\@ntt@meaémeesmci dheasemibaessd ﬁé?ﬂ[r@ﬂ@la(?het(\&ﬂﬁr n’éatsngasldmh@er m xture
obtalnedtvvas heat ed !((#:n t}gxé{ectlve stt ns([%é X ‘g oaclear

sol uti orriPP & Sralpn e relied Aiseatear egndlipy) @ c'?S%rW' " WBNE PR The nass
of cr ystnab&rrmm rychdivarssténngkte rz subjeot &1 effectivenarhdund ofat adgamlodutrigmtesas lofirry was

stirred fc‘ié]lkr)] 1519% %@ﬁe%ﬁﬁ%&%&no@%tﬁn o?th% SDBQ&”S cI tlo%raégﬁ%wea%&%ﬁl id was

col |l ecte SOpro anol Yied in a
vacuum W&ﬁf@!ﬁg@m me@iweeahteghs InQFUiWeQéDrtS@bW@dhours) to give a white

crystal line poygere QidRficdo thé‘t%e?év%pvéh;é's &d(rg%eg%r%fr@iﬁb@hgrkm BB, i
110-111C, 1H NWR (D20, reference to r-pent 252H) ,

2 74 ( bragfes ofzsrquectzpogglaﬂw qosam ancgblqu l(egefs giq)vaiugs ayt reﬁgesrﬁncgpﬁassgd 07 (br,
2H); ES- Hy&égeivaluesesd tdnges, FRdgkant @t be dd@mpasseivithin the sﬁ@@aﬁ theepredmhe) 138,

380. Pr oced r t enper at u not aur 0.5 nol es;

i n- housd "4 (\/ﬁ)lre ﬁ'ﬁ) §?er 'Hg'ﬁfsﬁ E’ﬁ%??@ﬁ"gﬁag‘aé&@ége the ﬂ?PeefB{)E’Wan to a
stirred iimltalofmtaandr oxi de solution (141.4 g 45 wt. % i n nethanol, 0.522

nol es of chol i ne hydroxide). Methanol (50 nL) was added to wash the flask's

wal I1 Hr@dfﬁﬂﬁf%oﬂ"?‘ﬁerééj! rred for 20 mn, wth brief-heating, or until the
sol | dlsappeare

In certain embodiments, the organic nutrient salts and compositions according to the
invention can be used in concomitantly with at least one therapeutic and/or anocther
nutraceutical agent. The compositions according to the invention and the at least one other
therapeutic andfor nutraceutical agent(s) can act additively or, in certain embodiments,

20  synergistically. In certain embodiments, the compositions of the invention can be
administered concurrently with the administration of a therapeutic andfor another
nutraceutical agent. In certain embodiments, the compositions of the invention can be
administered prior or subsequent to administration of a therapeutic andfor another
nutraceutical agent. The at least a therapeutic and/or another nutraceutical agent can be

25 effective for treating the same or different disease, disorder, or condition.

Methods of the present invention include administration of one or more organic
nuirient salts or compositions of the present invention and one or more therapeutic and/or
other nutraceutical agents provided that the combined administration does not inhibit the
therapeutic efficacy of the one active ingredient andlor does not produce adverse

30  combination effects.

fn certain embodiments, compositions of the present invention can be administered
concurrently with the administration of the therapeutic and/or the other nutraceuticai
therapeutic agent, which can be part of the same composition as, or in a different
composition from, that containing the organic nutrient salts of the present invention. In

35  certain embodiments of combination therapy, the combination therapy comprises alternating
between administering a composition of the present invention and a composition comprising
a therapeutic and/or another nutraceutical agent, e.g., to minimize adverse side effects
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The m xture was allowed to cool to roomtenperature and the sol vent was
renmoved on a rotary evaporator (the final bath tenperature reached 55 Q).
The residual material was co-evaporated with ethanol (100 nL) to give a
white sol i dwoabsrsaks (about 133 g). 5The solid materialpcnazabssessved in
hot ethanol (125 mL), giving a clear, colorless solution. The solution was
allowed to cool to roomtenperature, and further cooled in an ice-water
bat h f orassociated witliiee partitulal agentrWidn amorgaoicl redrieat salhioo eghpdsitiohratthen,

washed Wkgent GReWRIRCls E&hﬂls@&a%ﬂcggé@ ith %gin?rah§engrth§dpgtgr\{,t\ﬁﬁf 85?1 n., and

further dried in a vacuum oven
cryst al | IR&BofENErse side geffertsognciuging. byt)gmllmt@d ) tmfﬁ ithe ragent aan

washi ngsadueritegsv0shi beeskirainisteRAGAR0E 088l thad 1Ay PESH -thd B ediBRI Qpﬁhzcﬁﬁﬁ@“ al was
recry, sStaAJ Lzed fr m, et hap?g (40 nmL). The solid material was coll ect ed,
washed i C8SRATEr e@ t§ <'58nol , and dried (vacuum oven), giving the second

crop of prodimeera0gnbatieagnts, a&mpbmon&‘mrmmw cdmprise sistddaestol ephagde, Chol i ne
honot aur, @H&or'\l%r}gﬁp e\c(ia%@% lglggvaﬁa%ﬁ ﬁeé}%\éeuéﬁ?ghggc(y@éeraeaéﬁ o%h&” Amount

of product
stabili y. and the like. For example to enhance nutraceutic effect of homotaurine, the

composition can be co-administered with one or more active agents to increase the
10 absorption or diffusion of homotaurine and/or other nutrient(s) from the gastrointestinal tract,
or to inhibit degradation thereof in the systemic circulation. in certain embodiments, a
composition of the present invention can be co-administered with active agents having a
pharmacological effect that enhance the health benefit of homotaurine or another nutrient,
In certain embodiments, organic nutrient salts or compositions of the present
15 invention include, or can be administered to a patient together with, a therapeutic drug that
may be available overthe-counter or by prescription. US$ patent application
No. 2005/0031651 (incorporated herein by reference) provide a long but non-exhaustive list
of “therapeutic drugs” that can be useful, in combination, according to the invention.
Example of therapeutic drugs to be used with the compositions of the present invention are
20 therapeutic drugs useful in the prevention or treatment of Alzheimer's Disease of its
symptoms, including but not limited to cholinesterase inhibitors, e.g. donepezil {(Aricept™),
rivastigmine (Exelon™), Galanthamine (Reminyl™), NMDA receptor antagonists, e.g.
memantine (Namenda™), and others, e.g. R-fiurbiprofen {Flurizan™). The compositions
according to the invention could also be combined with vaccines and antibodies for the
25 prevention or treatment of AD. The composition can also be combined with natural products,
nutraceuticals and dietary supplements, including, without limitation, vitamins and minerals,
polyunsaturated fatty acids of the Omega group (e.9. omega 3), Galanthamine (aiso as a
nutraceutical), Gotu Kola, dimethylaminoethanol and extracts of Gingko biloba.

30 X Standard Methods for testing the compositions of the invention.

The organic nutrient salts, and nutraceutical composition or food additive according
to the invention can be further analyzed, tested or validated using a variety of in vitro assays,
or in vivo assays to confirm their safety, bioavailabity, neuroprotection, their capability to
deliver the nutrients, efc. Assays for assessing these parameters are widely described in the

35  literature and they are part of the general knowledge and expertise of the skilled in the art.
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1 ethanol yes 85.0 109-110 No 70.2 2 isopropanol yes 106.7 n/a -1000 88.2 3
| sopropanol No 111.0

WO 2010/054485 PCT/CA2009/001653

For example, biological assays can be conducted to assess whether a composition
has a protective effect against neurona!l injury or disease. Examples of biological assays
include “morphological changes” (e.g. plasma membrane blebbing, cell shape change, ioss
of substrate adhesion properties, etc), "altered membrane permeability” (e.g. using vital dyes

5 (e.g., propidium iodide and trypan blue), see also, e. g., Haugland, 1996 Handbook of
Fluorescent Probes and Research Chemicals, 6th ed., Molecular Probes, OR), “dysfunction
of mitochondrial membrane potential” (see, e.g., Haugland, 1996 Handbook of Fluorescent
Probes and Research Chemicals, 6th ed., Molecular Probes, OR, pp. 266-274 and 588- 594,
Kamo et al. (1979) J. Membrane Biol. 49:105; Quinn (1976} The Molecular Biology of Cell

10  Membranes, University Park Press, Baltimore, Md., pp. 200-217; and PCT publication WO
00/19200 to Dykens et al), “caspase activation” (see, e.g., Ellerby et at. (1897) J. Neurosci.
17:6165; Kluck, et al. (1997) Science 275:1132; Nicholson et al. {1995) Nafure 376:37,
Rosen and Casciola- Rosen (1997} J. Celf Biochem. 64:50; U.S. Pat. No. 5,976,822,
Mahajan, et al. (1999) Chem. Biol. 6:401-9; and Xu, et al. (1998) Nucl. Acids. Res. 26:2034-

15  B), “cytochrome C release” (see, e.g., Liu et al. (1996) Cell 86:147), "assays for cell lysis” (
see, e.g. PCT publication WO 00/70082), “ischemic model systems” (see, e.q., Aaris et al,,
Science 298:846-850, 2002; Longa, E. Z. et al. (1989) Sfroke 20:84; Belayev, L., et al
(1996) Stroke 27:1616; Bederson, J. B. et al. (1986) Stroke 17:472; and De Ryck, M. et al.
(1989) Stroke 20:1383), "MTT cytotoxicity assay” {e.g., using the 3-(4,5-dimethylthiazol-2-yl)-

20  2,5-diphenyl tetrazolium bromide (MTT) assay (Trevigen, Gaithersburg, Md.)), “trypan blue
cell viability measurement” (see e.g. Yao et al., Brain Res., 889, 181-190 (2001)), and
“Determination of Cellular ATP Levels” (e.g. using the ATPLite-M® luminescence assay
(Packard BioSciences Co.), and the ATP concentrations are measured oh a TopCount
NXT® counter {Packard BioSciences Co.)).

25

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, numerous eguivalents to the specific procedures, embodiments,
claims, and examples described herein. Such equivalents are considered 1o be within the
scope of this invention and covered by the claims appended hereto. The contents of afl

30 references, issued patents, and published patent applications cited throughout this
application are hereby incorporated by reference. The invention is further Hlustrated by the
iollowing examples, which should not be consirued as further limiting.

EXAMPLES
35 The Examples set forth herein below provide exemplary preparation of certain

representative compositions of the invention.
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110- 111 -2400 91.7 4 isopropanol No 110.5 110-111 -1900 91.3 5 i sopropanol
No 110.5 n/a -1600 91.3 a All the reactions were done with a scal e of

0. 50-nmol e honot auri ne.
WO 2010/054485 PCT/CA2009/001653

Unless otherwise indicated, all numbers expressing quantities of ingredients, reaction
conditions, concentrations, properties, and so forth used in the specification and claims are
to be understood as being modified in all instances by the term “about.” At the very least,
each numerical parameter should at least be construed in light of the number of reported

5  significant digits and by applying ordinary rounding techniques. Accordingly, unless indicated
to the contrary, the numerical parameters set forth in the present specification and attached
claims are approximations that may vary depending upon the properties sought to be
obtained. Notwithstanding that the numerical ranges and parameters setting forth the broad
scope of the embodiments are approximations, the numerical values set forth in the specific

10  examples are reported as precisely as possible. Any numerical value, however, inherently
contain certain errors resulting from variations in experiments, testing measurements,
siatistical analyses and such.

The present invention also relates to novel compositions and the preparation therecf.
The following detailed examples describe how to prepare the various compositions and/or

15  perform the various processes of the invention and are to be construed as merely illustrative,
and noft limitations of the preceding disclosure in any way whatsoever. Those skilled in the
art will promptly recognize appropriate variations from the procedures both as to soivents,
proportions, components, and as to conditions and techniques. In some cases, the
components may be commercially available.

20
Accordingly, the following example is presented to illustrate how organic nutrient
salts according to the invention are prepared.
Example 1: Preparation of the organic nutrient saft of carnitine and homotaurine:
25 L-carnitine inper salf (10.6 g, 0.066 mole} was dissolved in water (15 mL) with brief

heating. To the solution was added homotaurine {9.16, 0.086 mole) with constant stirring.
More water (10 mL) was added to give a clear solution. Solvent was evaporated under
reduced pressure. The residual solid was suspended in isobutanol (30 mL); and the mixture
was concentrated to dryness under reduced pressure. The isobutanol treatment was
30 repeated with a second portion of 15 mlb isobutanol.  The residual material (18.0 g) was
suspended in acetone (200 mi.) and the mixiure was stirred overnight at room temperature.
The solid material was collected by filtration, dried at 60 “C under vacuum, giving a white
crystalline powder (17.8 g). "H-NMR spectrum of the product was recorded in D,0O (see
Figure 1).
35
Example 2. Preparation (2-hydroxyethyDtrimethylammonium 3-amino-1-propanesulfonate
{choline homotaurinate)
25



b Estimated by proton NVR peak integration. Residual solvent can be
reduced or renoved entirely through further drying under different

condi ti ons.

c Cal cul ated using the anmount of

product obtwbnenossgem a singl e recrystallizafion; secondtaeme@d@ss product

not i ncl uded.
herein are for

It is understood that the exanples and enbodi ments descri bed

25 illustrative purposes only and that various nodifications

or changes in Fi ghg thereof will be suggested to,persons skilled in the art
and are tigntie~iTied’ udedﬁmu?m/ﬁ\tog '@ﬂi.rlng/a?rel/@sr vi eliof~bhi s @pphi cation
o

and scope of the appended

clains. 30 35

CLAIMS 1. An organic nutrient salt of the forrrula. HZN O \\ 00 [X]n]f1] p

For mul a Mvwwheseim 121.18 242.34

5

10

16

20

25

30

Procedure 1;

At room temperature, homotaurine (69.6 g, 0.50 moles) was added in one portion to a stirred
choline hydroxide solution (143 g of 45 wt.% solution in methanol, 0.53 moles of choline).
An additional portion of methanol (50 mL) was added to wash the inner wall of the flask. The
mixture was stirred at room temperature for 30 min and a clear solution was obtained (note:
in some cases, frace amounts of insoluble materials if any may be removed by filtration
befare the next step).

The solution obtained was concentrated to dryness under reduced pressure (rotary
evaporator} and the solid residual material was further dried at 70 "C {water bath), to give a
white solid (between 126 and 129 g).

To the above solid was added isopropanol (300 mL), and the mixture obtained was heated
(with effective stirring) to reflux to a clear solution. The solution was allowed to cool to room
temperature. The mass of crystals formed was broken into sturry with a metal rod. The
slurry was stirred in an ice-water bath for 0.5 to 1 hour. The crystalline solid was collected
by filtration, washed with isopropano! (5 x 25 mL) and dried in a vacuum oven at 60 °C
overnight (or 24 to 72 hours), to give a white crystaliine powder product, 110.5 to 111 g (81
to 92% yield): mp., 110-111°C; '"H NMR (D,0, reference to DOH at 4.80 ppm) 1.87 (br-pent,
2H), 2.74 (br-t, 2H), 2.95 (br-t, 2H), 3.21 (s, 9H), 3.53 (br-m, 2H), 4.07 (br, 2H); ES-MS (m/z,
positive mode) 104, 346; ES-MS (m/z, negative mode) 138, 380.

Procedure 2:

At room temperature, homotaurine (9.6 g, 0.500 moles; in-house material from Sigma
production) was added in one portion to a stirred chofine hydroxide solution (141.4 g 45 wt.%
in methanol, 0.622 moles of choline hydroxide). Methanol (50 mL) was added to wash ihe
flask’s wall. The mixture was stirred for 20 min, with brief-heating, or until the solid
disappeared.
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X is an organi c conponent conprising at |east one basic, acidic, cationic
or anionic noiety; Y is an additional conponent selected fromthe
group consisting of organic or inorganic salt-formng ions, or absent;

m and n ar ewe@awt/sadependently an i nteger sel ected fr omCITHA2¢Y©OMES3
consisting of 1, 2, and 3; and pis an integer selected fromthe
group consisting of 0, 1, 2, and 3, wherein when p is 0, then Y is absent;
or a nufThacexttieosds aflowed eptmbleerosaml tempéretuepind the Holvedrwaniemoned oh ent sal t

of clai %térr( eb?ﬁ’o'ré}&' (ﬁﬂ%ﬁn&%aw{eﬁgera%ry?ea%e% 85\ CYOThe fosialbi Ml Ahs Y€rein, X

is an org cationic’ or protonated basic nnlety,
and n i §V%Wf€ki¢ﬁ ‘é'ﬁb?th%nﬁl aee é’d’r) tomwﬁétegwhﬁma%@ié@bm Rt 1, 2, and 3; or a
nut raceut i caI I y accept abl e salt thereof. 3.The organic nutrient salt of
claim1_or rein Xis selectedfrg th@@roup conslga ns%l?
[ cabni ThhaaLBEEg Ws Sissahed AES ST 15 . GHPRRISRE Co dion.
but yryl The abliidr Was allowed to cool to room temperature, and further cooled in an ice-water
bath for 30 min. The solid material was collected through filtration, washed with ice-water
cold ethanol (4 x 25 mL), air-dried for 20 min., and further dried in a vacuum oven at 60 ‘C
overnight, to give a white crystalline powder: 85 g (70%), m.p. 108-110 °C.
10
The filtrate and washings were combined and evaporated to dryness. The residual material
was recrystallized from ethanol (40 mL). The solid material was collected, washed ice-water
cold ethanol, and dried (vacuum oven), giving the second crop of product (20 g, 16%).

15 Table. Summary of the preparation of choline homotaurinate

Run No. Solvent for Co- Amountof | m.p. Residual® | Yield
recrystallization |evaporation|product (g)° solvent (ppm) | (%)°

1 ethanol yes 85.0 109-110 No 70.2

2 isopropanol yes 106.7 nfa ~1000 88.2

3 isopropanol No 111.0 110-111 ~2400 91.7

4 isopropanol No 110.5 110-111 ~1900 91.3

5 isopropanol No 110.5 n/a ~1600 91.3

* All the reactions were done with a scale of 0.50-mole homotaurine.

P Estimated by proton NMR peak integration. Residual solvent can be reduced or removed

entirely through further drying under different conditions.

¢ Calculated using the amount of product obtained from a single recrystallization; second crop
20 of product not included.

It is understood that the examples and embodiments described herein are for
25  illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of

this application and scope of the appended claims.
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4. The organic nutrient salt of claiml or 2, wherein X is selected from
t he group consi stingofcholine, acetyl choli ne, butyryl choli ne, L-argi ni neand
phosphoryl choline. 5. A dietary suppl enent conprising an organic nutrient
salt according to any one of claimlto 4. 6. A nutraceutical conposition
conprising an organic nutrient salt aceledM$g to any one of claim1 to 4
and a nutraceutically acceptable carrier. 7. A preparation conprising an
organic nutrient salt according to any one of claiml to 4 for use in the
prepar at ilon of\nforsgrmicsiysne pehefdhafimfilbod stuffs. 8. Use of the organic
nutrient salt according to any one of claiml to 4, for providing
neuroprotection. 9. Use of the organic nutrient salt according to any one
of claiml1l to 4, for prptecting nenory fanction. 10. Use of the organic

nutrient salt accordinglto any ong of gliainms 1 to 4, for protecting the
brain structure associa H%M@/y amnd Ieﬁkri ng[Y]%)l. Use of the organic

nutrient salt accordingltd any onedbﬂjcl i B ™ 4, #or sustaining brain
cells health.

Formula |

wherein

X is an organic component comprising at least one basic, acidic, cationic or
anionic moiety,

Y is an additional component selected from the group consisting of organic or
inorganic salt-forming ions, or absent;

m and n are each independently an integer selected from the group consisting of
1, 2, and 3; and

p is an integer selected from the group consisting of 0, 1, 2, and 3, wherein when
pis 0, then Y is absent;

or a nutraceutically acceptable salt thereof.

2. The organic nutrient salt of claim 1, having the formula:

2 R [X™]
O

Formula I{A)
Wherein,
X is an organic component comprising a cationic or protonated basic moiety; and
n is an integer selected from the group consisting of 1, 2, and 3;

or a nutraceutically acceptable salt thereof.
3. The organic nutrient salt of claim 1 or 2, wherein X is selected from the group

consisting of L-carnitine, acetyl-L-carnitine, propionyl-L-camitine, and butyryl-L-

carnitine.
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12. Use of the organic nutrient salt according to any one of clainms 1 to 4,
for maintaining verbal skills and conprehension ability. 13. Use of the
organic nutrient salt according to any one of claims 1 to 4, for supporting
pl anni ng and execution skills. 14. Use of the organic nutrient salt

accordi n§- to di @aenieohuisieal saltlof daim 1fosr2, wheeain g&ngcﬁelqﬁe&/@wthg WoUh sease
or condition aqsv!ﬂh%h &Y | Qo PLEMALASINGT RRRJIERSING! © IRERFRM - arkP- A
process of making an organic nutrient salt of any one of clainms 1 to 4,
wherein sai d phesebeylcheligri ses the step of contacting honotaurine or a salt
t hereof and an organi ¢ conponent having a basic or cationic noiety in
solution. 16. The process of claim15, further conprising isolating the
crude préduct A distaryEyepigreskedmpsing 21 AGRBIC ~uEne Bat Q%ﬁoﬁgﬂ%éﬂ any ene step is
done by evapoggaii ¢ 40 dryness. 18. The process of claim16, wherein said
isolating step 1's done by precipitation or crystallization. 19. The process
of any one of clains 15 to 18, wherein said process further conprises the
step of gurifXifigabdRical dMpaRieN ¢ehpridfy ahfigMi® fEsRNOSaICARLRAINPI0 YhET ei n
said purifying step conprises recrystalTization. 21. The process of ‘claim
20, wherein sensofrdainyistodl andabiteaceeiinaly peeptabiecaititp of di ssol ving the
crude product in a | ower al kyl alcohol solvent at a tenperature between 35C
and the boiling point of the |ower alkyl alcohol solvent. 22. The process
of clainf21, Abeeraratiosgomarisinerangragnic avtisabsall accewingcloanyrangif&ldiariol and
::ogngggfggghott%&m?n@eaartse&s@%a@iioﬁb%ea%appwméﬁtglandwoc&nhfgwer al kyl al cohol

8. Use of the organic nutrient salt according to any one of claim 1 to 4, for providing
neuroprotection.
9. Use of the organic nutrient salt according to any one of claim 1 to 4, for protecting

memory function.

10. Use of the organic nutrient salt according to any one of claims 1 to 4, for

protecting the brain structure associated with memory and learning.

1. Use of the organic nutrient salt according to any one of claims 1 to 4, for

sustaining brain celis health.

12. Use of the organic nutrient salt according to any one of claims 1 to 4, for

maintaining verbal skills and comprehension ability.

13. Use of the organic nutrient salt according to any one of claims 1 to 4, for

supporting planning and execution skills,
14, Use of the organic nutrient salt according to any one of ciaim 1 to 4, for treating or

preventing a disease or condition in which Amyloid-f proteins or peptides are

present.
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24. The process of any one of clains 15 to 23, wherein said organic
conponent having a cationic noiety is choline hydroxide.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

A process of making an organic nutrient salt of any one of claims 1 to 4, wherein
said process comprises the step of contacting homotaurine or a salt thereof and
an organic component having a basic or cationic moiety in solution.

The process of claim 15, further comprising isolating the crude product.

The process of claim 16, wherein said isolating step is done by evaporation to

dryness.

The process of claim 16, wherein said isolating step is done by precipitation or

crystallization.

The process of any one of claims 15 to 18, wherein said process further

comprises the step of purifying the crude product.

The process of claim 19, wherein said purifying step comprises recrystallization.
The process of claim 20, wherein said recrystallization comprises the step of
dissolving the crude product in a lower alkyl alcohol solvent at a temperature

between 35°C and the boiling point of the lower alkyl alcohol solvent.

The process of claim 21, wherein said lower alkyl alcohol is selected from ethanol

and iscpropanol.
The process of claim 22, wherein said lower alkyl alcohol is isopropanol.

The process of any one of claims 15 to 23, wherein said organic component

having a cationic moiety is choline hydroxide.
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