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BACKGROUND OF THE I NVENTION Field of the Invention 5 This invention rel ates
to an i nproved nethod of preparing and purifying an N al kyl ated aspartane
derivative which is particularly useful as a sweetening agent. 10 Rel ated
Background Art It is known that various N substituted derivatives of
aspartame, such as disclosed in U S. Patent No. 5,480,668, are useful as
sweet eni ng agents. In 15 particular, the N al kyl ated aspartane derivative,
N[N (3,3-dinethyl butyl)-L-[err]-aspartyl]-L-phenyl al ani ne 1- net hyl

ester, is known as an extrenely potent sweetening agent since its

sweet eni ng potency, on a weight basis, has been reported to be at |east 50
times 20 that of aspartane and about 10 000 tinmes that of sucrose. WO
98/ 32767 PCT/ US98/ 01734 -2- Since
sweet eni ng agents_are mai nly enpl oyed in foods for human consunption, it is
extrenely inportant that such sweetening agents be produced using mnethods-
whi ch provide highly purified product. Such nethods nust 5 al so be
commercially practicable, i.e., capable of use on an industrial scale and
economcally efficient. U S. Patent No. 5,510,508 describes a nethod for
prepari ng N—(N—(3,3-dinethy|butyl)-L:Ie{rl-aspartyl]-L-

TITLE

METHOD FOR PREPARING AND PURIFYING AN N~ALKYLATEDASPARTAME DERIVATIVE "

BACKGROUND OF THE INVENTION
Field of the Invention

5 This invention relates to an improved method of
preparing and purifying an N-alkylated aspartame
derivative which is particularly useful as a sweetening
agent.

10 Related Background Art

It is known that various N-substituted derivatives of
aspartame, stuch as disclosed in U.S. Patent No.
5,480,668, are useful as sweetening agents. In

15 particular, the N-alkylated aspartame derivative, N-[N-
(3,3~dimethylbutyl)-L-a-aspartyl)-L-phenylalanine 1-
methyl ester, is known as an extremely pqtent'
sweetening agent since its sweetening potency, on a
weight basis, has been reported to be at least 50 times

20 that of aspartame and about 10,000 times that of

sucrose,
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10 phenyl al anine 1-nmethyl ester of the fornula [err] [err] [err] conprising

treating“gy? us acetic acid/alcoholic 15 solution of gsPsmmR7Nd
3, 3-di nethy u?@faldehyde, at roomtenperature, with hydrogen at a pressure

| ess than or equal to 1 bar (0.1MPa) in the presence of a catal yst based on
pl ati num or palladium The product is pwidi-ed by precipitation and
filtration after the 20 al cohol is renoved fromthe sol vent under vacuum
There is, however, a need to prepare N[N (3, 3- .

di met hyl but yl Bipnceesweataning | 3genpicayeamadndy BMRXAKAd et efoeflseven
greater purity¢skNamneP\WbdduhpEish! i85 ispa&ttb:@meqy Yidg¥r t@Rt 28hat
sweet eni ng agent for human, consunpti on. WO 98/ 32767

PCT/ US98/ 01738uch. sygaliening agenFRVERTPORANREES MSid inatheds wkich 4
met hod for prepyodiide & ikjrah} yowrifieadphoallsyl. at hods prititedtes deasiat i ve

that 5 may_be _ysed,as a _sweeten] agent . | art.icular, the inventign
‘relates to’a ﬁgﬁﬁo&%Wﬁoﬂﬂ%ﬁﬁﬁ?%SQNP?RE%59§BIQ' 1.€!, " capable 6f us8 .
di met hyl but yl pnlL aa- dndarstt jal - pbeby| ahdnecenbmieallly esfifficbénthe fornul a
COOCH3 [err] [err] [err] 10

U.S. Patent No. 5,510,508 describes a method for
preparing N-{N-(3,3-dimethylbutyl)-L-a-aspartyl]}-L-
10 phenylalanine l1-methyl ester of the formula
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comprising treatinj an aqueous acetic acid/alcoholic

15 solution of aspartame and 3,3-dimethylbutyraldehyde, at
room temperature, with hydrogen at a pressure less than
or equal to 1 bar (0.1MPa) in the presence of a
catalyst based on platinum or-‘palladium. The product
is purified by precipitation and filtration after the

20 alcohol is removed from the solvent under vacuum.

There is, however, a need to prepare N-[{N-(3,3-

dimethylbutyl)-L-a-aspartyl]-L-phenylalanine l-methyl

ester of even greater purity than known in the art,
25 particularly for use as a sweetening agent for human

consumption.



conprising the steps of (i) treating a mxture of aspartane and

3, 3- di maypwkRsHey" al dehyde in an organic solvent w th hydrogefrsvsionfss
presence of a 15 hydrogenation catal yst at a tenperature and pressure
effective to forman organic solvent solution of N[N )
(3,3-dinethyl butyl)-L-[err]-aspartyl]-kphenyl alanine 1- nmethyl ester; (ii)
filtering the organic solvent solution to renove the hydrogenation
catalyst; and 20 (iii) form ng _an aqueous/organi c solvent solution fromthe
organi ¢ sol vent sol ution t0|éhﬂﬂﬁﬁ¥eﬁ% THE gﬂYﬁNTION

(3,3-dinethyl butyl)-L-[err]-aspartyl]-L-phenylalanine 1- methyl ester from
t he aqueous/ i on. _Signi veous/ or gani c

ani,c sol vent s t | cant . the a
sol vent solu&ﬁgﬁ ARYeRt-1an L%e%ftgraaﬁﬁghgg\ﬁ§% Qﬁo%&gﬁPgl?@bto about
30% by wei ghhighlyheuadqifdmss Norajbtky rated vaspasdiame aterivat puet thaltar | y
preferred.or i¢c sal ' IS od i NarTylol he
precipitale ﬁ§9r§80g5¥§QEﬁigﬁéﬂ§$%% a%ﬁbf?ggbgfio%ﬁ}g%%nldggéagb EPSVide
hi ghly Wiegestien relates to a method for preparing N-~[N-(3,3-

PCT/ US98/ 0.17§im'e4_he,'ﬁ%'tfy‘1§d-LMcu\5§p§T@9 LRvbReY )1 drdisd r=paeaphy! 1-L-
phenyl al ani ne 1-nethyl éster. Another ‘enbodi nent "of this inventionh is
directed to &S5ern®fh&drer FONEA ving N- (N (3, 3-di net hyl butyl ) - L- a-
aspartyl]-L-phenyl al ani ne 1-nmethyl ester conprising the steps of preparing
an organi c solvent solution of N[N

(3, 3-di net hyl butyl)-L-a-aspartyl]-L-phenyl al ani ne 1- nethy F?%F?b and
thereafter form ng an aqueous/organic 10 solvent solution¥ he organic
solvent solution to precipitate the:
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comprising the steps of (i) treating a mixture of
aspartame and 3,3-dimethylbutyraldehyde in an organic
solvent with hydrogen in the presence of a

15 hydrogenation catalyst at a temperature and pressure
effective to form an organic solvent solution of N-[N-
(3,3-dimethylbutyl)-L-a-aspartyl)-L-phenylalanine 1-
methyl ester; (ii) filtering the organic solvent
solution to remove the hydrogenation catalyst; and

20 (iii) forming an aqueous/organic solvent solution from
the organic solvent solution to precipitate the N-[N-
(3,3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1-
methyl ester from the agueous/organic solvent solution.
Significantly, the agueous/organic solvent solution has

25 an amount of organic solvent of about 17% to about 30%
by weight of the aqueous/organic solvent solution. A
particularly preferred organic solvent for use in this
method is methanol. The precipitate is recovered using
standard filtration techniques to provide highly



L- phenyl al ani ne 1-nethyl ester fromthe aqueous/organic sol vent solution.
Agai n, tye dapdegus/ organi c sol vent solution has an anount GicIPiSHBRLT4

sol vent of about 17% 15 to about 30% by wei ght of:the aqueous/organic
solvent solution. The purification nmethod of this invention allows for the
recovery of highly purified N-(N-3,3- = 4 =

di met hyl butyl)-L-a-aspartyl]-L-phenylalanine 1-nmethyl ester by filtration

of the precipitate,while the 20 enmain in the agueous/organic
sol vent sol utP%nht gté?AFEEB'BEﬁGﬂ#%%%&Yi?”?¥£ ) TNVERTRERaZE YR LT nventi on
is directed tphemylapanied meietthyd estegeri ng and purifying an N-alkylated
aspartane derivative, nanely N (N (3, 3-dinethylbutyl)-L-a-

~aspartyl]-L-phenyl al anine 1-nethyl ester. This N al kyl ated aspartane
derivative i sArotihgh| gmpoddmerdD ofsvidsi®nimyengion. ighdirected to a

N-[N-(3, 3-¢li nRidibQUESE) phra F3SRRY thﬂNL 3 Pile@i/rhé{:ﬁﬂﬂﬁt%l'i&g.h-w- ester is
prepared by first treating a mxtlure of aspart :

di net hyl but yr2FRRRYEEI TH™ HH%&M&%%Q?%ﬂﬂ\AﬁWeV%Yh 85 BB gEATPK L§idse i of a
\%dg3 g?gg% |7 onstepe! ¥5t prépaginyamistFarsidli wl%hbug}agdg%%%w-q Egr—eadl ly
avai | abl e sta§%1%ddhg?EPY&Pgtyﬁﬁﬁﬁ1%ﬂ%?qﬁﬁﬁ¥%ﬂT&’Bﬁ%ﬁYE%zaPﬁnﬁ i-

subst anti al | ymestthy Vaéshérnahdr theixien i1y, f ahoing lad. adizgbes /mrigamn ianount s
of the a'QP“%%}GE&%”Q&Eu&&Bﬁ'%H&%'éﬁ&’éfgéﬁfbQ§8f68££02098t§on'@%”'t'es

whi | e excess ar anounts of aspart
precipitate the N- [N (3, 3-d1methylbuty1) -L-a-aspartyl]-

L-phenylalanine l-methyl ester from the aqueous/organic
solvent solution. Again, the agqueous/organic solvent
solution has an amount of organic solvent of about 17%

15 to about 30% by weighf of the agueous/organic solvent
solution. The purification method of this invention
allows for the recovery of highly purified N-[N-3,3-
dimethylbutyl)—L—a-aspartYl]-L-phenylalanine l1-methyl
ester by filtration of the precipitate while the

20 impurities remain in the aqueous/organic solvent

solution.
DETAILED DESCRIPTION OF THE INVENTION

25 This invention is directed to an improved method of
_preparing and purifying an N-alkylated aspartame
derivative, namely N-[N-(3,3-dimethylbutyl)-L-a-
aspartyl}-L-phenylalanine l1-methyl ester. This N-
alkylated aspartame derivative is a highly potent
30 sweetening agent.

The N-[N-(3,3-dimethylbutyl)-L-a-aspartyl]-L-
phenylalanine l-methyl ester is prepared by first
treating a mixture of aspartame and 3,3- '

35 dimethylbutyraldehyde in an organic solvent with
hydrogen in presence of a hydrogenation catalyst.
Aspartame and 3,3-dimethylbutyraldehyde are readily



not preferred due to waste and cost. The hydrogenation reaction is

conduct ewoigs/3avs7or gani ¢ sol vent, preferably an al cohol and PEREUSIMI¥ abl vy

10 nethanol. If desired, water nay be present in the reaction m xture so

| ong as the organic solvent is present in_an anmount greater than about 30%
by wei ght of the total weight of water ang organi c solvent. Essentially the
concentration of organic solvent nust. 15 be great enough to solubilize the

N[N (3,3 di utyLy-bal:ersl - ]- n | anj. ne t hyl ester
so as to avoi%@%ggégg%t%%ﬁ%ﬁ#ﬁ§1ﬂé§%gg%$%st%agpghg%% r J%d?gya
filtration. Geémblesdmphasy swhghantisollerequivslens metlashyatioran, et hyl
20 acetate agdy!hgpbhkes.ihe widppaenibion GRbahKS! JFLHE SRdaEpad from
catal ysts based”on palladiumor glatinumsuch as for exanple, platinumon
activated cardof, mphEE| AdKedvorordend itat e caepsratgea idfum bl ack -or

pal | adi umdl aiipuit Beeshydhagenacs<s aicl ¥6t smbliftedef \Wdgttiahée naEat i on,
ni ckel on silica, nigckel qn _silica and al unm na aney ni ckel, ruthenium

bl ack, rut heﬂ?%ﬁ]%ﬁegﬁfﬁ8ﬁ, d85 Ita?di"{ﬁﬁq?ﬁoqrg‘ii‘ags h carbon, palladi um oxi de,
30 rhodi um bl ack, rhodi umon carbon and rhodi umon al um na. The

hydr ogenati o tal 0 ' oL~ § LauWm.ar erred,
The cat al yst %@ép&%ﬁ%@e?ﬁ%ggna%oe%%ﬂ% gi(;% i %%Régésrggd&%e%[rﬁ%%féyl at ed
aspart ame ders@kyent, i prefiezabdn an algehel 2Ad@AStaPrelanaPliei ght ratio

of catal uy LRe@RAGLAMEIESaaRA¥ed) Watled n&POHE Brédeht Masiery ef erably
about O'02'1'reaction mixture so long as the organic solvent is
present in an amount greater than about 30% by weight
of the total weight of water and organic solvent.
Essentially the concentration of organic solvent must
15 be gfeat enough to solubilize the N-[N-(3,3-
dimethylbutyl)-L-a-aspartyl]-L-phenylalanine l1-methyl
ester so as to avoid aggregation with the catalyst
which is removed via filtration. Other exemplary
organic solvents include tetrahydrofuran, ethyl

20 acetate, and the like.

The hydrogenation catalyst may be selected from
catalysts based on palladium or platinum such as for
example, platinum on activated carbon, palladium on

25 activated carbon, platinum black or palladium black.
Other hydrogenation catalysts include, without
limitation, nickel on silica, nickel on silica and
alumina, Raney hickel, ruthenium black, ruthenium on
carbon, palladium hydroxide on carbon, palladium oxide,

30 rhodium black, rhodium on carbon and rhodium on
alumina. The hydrogenation catalysts based on
palladium or platinum are most preferred. The catalyst
is present in an amount effective to produce the N-
alkylated aspartame derivative in an acceptable yield.

35 Generally, the weight ratio of catalyst to aspartéme is
about 0.01:1 to about 0.25:1, most preferably about
0.02:1. '



WO 98/ 2767 PCT/ US98/ 01734 -6- The
pH of t {eobfBEkyon mxture is typically between about 4.0 porebess17$s S,

nost preferably about 5.0 to about 5.5. If desired, the pH of the reaction
m xture can be adjusted by the addition of common acids or 5 bases. The
conponents of the reaction m xture are-hydrogenated in the presence of the
hydrogenation catal yst under a hydrogen atnosphere. Typically the pressure
of the 10 hydrogen is held at about 5 psi to about 100 psi, nost preferably
about 30 psi The afo®f FheeaghionyBisgeng: isn PR iRet¥eeMct ed by

first mxingabbataaRd tdmabsnd 8. §; dmaethpkb@xfaadlqemﬁtmtwg@nw 15
sol vent, and cataléft to form a, S|% ¥h§m?§Ch |%.th§? enat dat a
0

terrperature gPoxkoRt 2200 rfr ] afB:b’ﬁ YWSlerr]c ,
to about 26[eah] Bef ardjammlbmtﬁhq 2dddt4d8nhoifr ssomanmh ra:sidfprmfer ably for
12 to 16 f’% 0 The resulting organic solvent solution containing N[N
(3, 3-di nethy uF Y-L-[err]-aspartyl]-L-phenyl al anine 1- nethyl ester is
then filtered to renove the hydrogenation catalyst. Standard filtration

techni ques 2§y oh\%o@{a?{tcy% aaérfféaeuoa hll&tt%rféwqiﬁ %y&é&bﬁ&t&&' ite,

i s added andthe tioni1s filtered with a sparkle filter.

filtration, &R % @ﬁﬁﬁﬁﬂﬁﬂn%ﬁs%m%eh¥d§8989P6ﬁ°@0q%iﬂ%%f?ﬂﬁﬁﬂﬁ% ol vent
in an anount h9fir@h@lﬁ aﬁ%e‘.;me&wo byTy\pLganlyf thlee praisenirsd warhe sol vent

any ey Mo PYBEGREe e FUIEF IR CHEREERoBEte Shoane o Bk o bERE o1 "

organi ¢ sol verefefFably about 30 psi to about 35 psi.

The hydrogenation reaction is conducted by first mixing
the aspartame, and 3,3-dimethylbutyraldehyde, organic

15 solvent, and catalyst to form a slurry, which is then
‘hydrogenated at a temperature of about 20°C to about
30°C, preferably about 22°C to about 26°C for
approximately 2 to 48 hours, and most preferably for 12
to 16 hours.

20
The resﬁlting organic solvent solution containing N-(N-
(3,3-dimethylbutyl)-L-a-aspartyl)-L-phenylalanine 1-
methyl ester is then filtered to remove the
hydrogenation catalyst. Standard filtration techniques

25 may be employed. Preferably a filtering aid, such as
celite, is added and the solhtjon is filtered with a
sparkle filter.

After filtration, an agueous/organic solvent solution

30 having organic solvent in an amount of about 17% to 30%
by weight of the aqueous/organic solvent solution is
formed. The agqueous/organic solvent solution can be
formed in any way that results in a solution having the
above-described amount of organic solvent. For

35 exémple, the organic solvent from the organic solvent
solution containing N-[N-(3,3-dimethylbutyl)-L-a-
aspartyl]-L-phenylalanine l-methyl ester can be first



35 exanple, the organic solvent fromthe organic solvent solution

cont ai nig@odysd7by (3, 3-di net hyl butyl)-L-[err]- aspartyl]-L-ppewsosoiizpe
1-net hyl' ester can be §irst WD 98/ 32767

PCT/ US98/ 01734 -7- reduced by, for exanple, rotary evaporation or
distillation, and then replaced by water To—achi eve the desired organic
solvent content. O nore preferably, ‘after the water is added the organic

solvent is further 5 reduced by distillation to achieve the desired organic
sol vent cont &@&duqed jRY g| £8T pBXIMPILE /t & URF MR ERPPHRERENOPFani ¢ sol vent

sol uti on whi gidts ingisrfusad thenCHepiacun qs;gamaeeﬁoweabnqwrﬁn@f_
about 17%to about 30% nore grifer bg%,abo t 17t to about %5@6 10 wei ght
of the'aqueogﬁﬁiﬁﬁéa??gﬁﬁbﬁn odyent GPNEENRT an P hrOPSsEFBLATAPLY
desired, is taftzdd tips evater ismaddedhehe garganbol sebveatmibt Furdlsdy. | f
the organic salaeila iy 'EMLEEd1Le;es N HVE {he!do8la2aPRSuRE: (o add

back organi c“solven orman_organic ol ven i'ONn having —an
or gani ¢ sol veelvenh egrntenteenIfbdst alza paamihlaoty Addewatier to

aqueous/ or gaRine YUJHHEc SELILERE BRYWRY SSRGS {4 egh @R JRBHGCRE RN

content is forned, the 20 solytion_is held for about 2 to about 24 hours,
nost pref er aBCRIAVE A 1CEFRVLC1SoRYENE Saptant ekrpRratutd®otCabout

5- gS[ err] Ci ABYutP e adye appafel@bly abdut il stdodBoper 26¢ @yl ows for
subst ant | 3

NN (3, 30 a1 55 “SabeBur/ orpanis SRS, FRLUEI e NE est er
whi ch i s t heanodineregpassgi sitpdadd felstinsd,ong cohnaddevater and
remove the organic solvent simultaneously. If the
organic solvent is reduced to less than 17%, it is also
possible to add back organic solvent to form an organic
15 solvent solution having an organic solvent content

between about 17 to about 30%.

After the agqueous/organic solvent solution having the
specified organic solvent content is formed, the

20 solution is held for about 2 to about 24 hours, most
preferably at least about 12 hours and at a temperature
of about 5-25°C, most preferably about 10-15°C. This
hold period allows for substantial precipitation of the
N-[N-(3,3-dimethylbutyl)-~L-a-aspartyl)-L-phenylalanine

25 1-methyl ester which is then removed using standard
filtration technigques.

The resulting filtrate, which may contain 10-15% of the
N-alkylated aspartame derivative can be, if desired,

30 recycled into the process. The recovered solid, which
is preferably washed with water and then-dried, is
highly purified N-[N-(3,3~dimethylbutyl)-L-c-aspartyl)-
L-phenylalanine 1-methyl ester.

35 As noted previously, another embodiment of this
invention is directed to a method for purifying N-{N-
(3,3-dimethylbutyl)-L-a~aspartyl]-L-phenylalanine 1-



The resulting filtrate, which nmay contain 10-15% of the N—alkylated

aspart angyglsgdoigs | ve can be, if desired, 30 recycled into tperpsRRRs The
recovered so |d which is preferably washed with water and then dried, is
highly purified NN[N-(3,3-di nethyl butyl)-L-a-aspartyl]- L- phenylalanlne
1-methyl ester. 35 As noted previously- &oether enbodiment of this
invention is directed to a nethod for purifying N-[ N

(3, 3- dlnethylbutyl) L-[err]- aspartyl] L- phenyl al ani ne 1- WO 98/ 32767
PCT/ US98/ 0178athyl getey, &an @3 Wn%WePrﬁB?«r&ﬂeparIéH ERisthis

puri fltc?} I Ong ﬁ?ibgéathanNn{é&ml B, auéin?emyl(bvgyh]}r 1buty1) -L-a-

aspar en nine_1- ester or ne o]

soloven%/ soI u F’Bﬂ da‘e@hleélngra%ﬂ’cn% %o?‘?gmfi E?tr‘?tﬁé?f‘ %@/ ’E)%E’P?‘g t he
organic soIvﬁﬁtaﬁobuganﬁdﬂapkunnﬁustmtfonaerlam@&usﬁdMngiﬁ&¢3 3-

di met hyl b err h-asRad al n S

Sl)| ubi I>/| z ?%l}’ﬁlé&or glgr?r 2’%50 &/él :{é\g%{;\?%i’%h églﬁe%%agngtcihgéno%?éﬁel
aqueous/ or gaaotuSDDnemYs@Qnﬁadrn MRter asi topdr Al ¢die dr [t bBis the
same as prev??rﬂal-_n d88es1hed,- f@aéx{&ré?ifﬂoﬂ Bﬁea&qaqraﬂagae%\rihhééa

di et hyl buty err ]=aspart % | Henyl al ani,né 1-net ester.” 15 The
Exanpl es whi 88tes| F§nSLabiids cP-%stlé?l ?FB‘GE‘E‘-FaﬁO&ﬁ’%t R IPRy ef err éd

_errbf)dl gent S Dhet Bormatédhn @F tarwl a@émmy?i-gam@f lsleerérn?c/Q#‘thEh.d)rS

I npl 1 ed. %0 , L et e a e sl.urry of a-asparfane a

(29_439,1 _1§ﬁﬁlfhéﬁdpgféﬁ1catlon meggogpls %he same ‘as previous fy
described for the method of preparing N- [N-(3,3-
dimethylbutyl) -L-o-aspartyl] -L-phenylalanine 1-methyl

ester.

15 The Eiamples which follow are intended as an
illustration of certain preferred embodiments of the
invention, and no limitation of the invention is
implied.

20 Example 1

A slurry of wo-aspartame a (29.43g, 0.1 mol) and 3,3-
dimethylbutyraldehyde (10g, 0.1 mol) was formed in
methanol (500 ml). To the slurry.was added a palladium

25 catalyst, Pd/C (4%, 50% wet, 1.2g). The mixture was
hydrogenated at 30 psi at room temperature for about 12
to 16 hours. The-hydrogénated mixture Qas then
filtered through a Celite bed and ‘the bed was washed
with methanol (50 ml). The methanol was reduced to

30 about half the volume (250 ml) on a rotary evaporator
under reduced pressure and then water (250 ml) was
added to it. The remaining methanol was distilled to a
level of about 17-25% methanol in the resulting
aqueous/methanol solution. The aqueous/methanol

35 solution was stirred at 10° to 15°C for 2 to 12 hours.
The precipitated solid was filtered, washed with water
(50 ml) and dried in a vacuum oven at 40°C (house



di met hyl but yr al dehyde (10g, 0.1 nol) was formed in nethanol (500 m). To

t he slyiodssney added a pal l adium 25 catal yst, Pd/ C (4% rEusssor7is. 29) .
The mxture was hydrogenated at 30 psi at roomtenperature for about 12 to
16 hours. The hydrogenated m xture was then filtered through a Celite bed
and the bed was washed wi th nethanol <(%0 1 ). The met hanol was reduced to
30 about half the volunme (250 m) on a rotary evaporator under reduced

pressure and then ter 50 m)_was.added.tq t. repgi nip.ng et hano
was di sti| YREUER g éR/e1I6( éfo%%ui:o Vlﬁgao ggt’%gﬁél‘l ’ig#eq tfbg‘ralt's ting
aqueous/netbaaealm@uhthutﬁhb-Bqueas§breyﬂanm pﬂényﬂamammnaﬁs-stirred at

10 to 1 h t filt d,
vva[sﬁrecrj]vm ?’ﬂ %ygr ]3%&?@[ 65 )“%%ré wm'ggglr?%%ll?ve %’kerr S(hl)us:re

WO 98/ 3276RPLC) . PCT/U898/01734 vacuum
for 16 gours to yield 19.65-24.57g of N[N

(3,3-dinethyl butyl)-L-[err]- aspartyl] L- phenylalanlne 1- nethyl ester
(52-65% as a white solid (>SP9PpEREiNe Ba®P1e Tonparati ve Exanple 1
Aspartanme (50-60g/L), 3,3-dinethylbutyral dehyde (20- 'BOg/L) met hanol (30

pal | adi um SEPAFSERE By q0nbE] o) - dreTRerA Pl 145 ps

(0.1 MPa) aog/@dm wergiaratlur €39 aml hbantl 2 Doamsaqﬁapuaﬂsn&utlnasofhen
removed, byaS&@E%r %gd.‘a; @W Méfe @Ek@dpﬁ%hp' t?a?tl"?cﬁdxﬁcovered The 15

reactlon was onl Arter the pro
catalyst, Pd/C (1 %;19). The mlxture was hydrogenated

at 14.5 psi (0.1 MPa) at room temperature for about 2
hours. The metﬁanol was then removed by evaporation
and a white solid precipitate was recovered. The ,

15 reaction was only 60-70% complete. After the product
was filtered off, dried and washed with hexane, the
resulting N- [N-(3,3-dimethylbutyl) -L-«a aspartyl)] -L-
phenylalanine 1-methyl ester was found by HPLC to
contain about 20 to 30% (0% of methanol) aspartame,

20 1 to 2% N,N-dineohexyl aspartame and 1-2% of a late
eluter believed to be dineochexyl lactone. When the
methanol level was distilled to a level of about 5-10%
methanol in the resulting aqueous/methanol solution,
the percentage of aspartame in the final isolated

25 material went down to 3-5%.

Example 2

N- {N-(3,3-dimethylbutyl)-L-«& aspaftyl]-L-phenylalaniné
30 1-methylester was prepared in a manner similar to
Comparafive Example 1 with the exception that the
methanol was not completely distilled off, but instead
left at 20-24% by weight of the hydrbgenated
aqueous/methanol solution. The precipate was recovered
'35 by filtration, washed with water and dried. The
resulting N- [N- (3,3-dimethylbutyl-L-aspartyl]-L-
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was filtered off, dried and washed wi th hexane, the resulting

N-[ N (3, wobsmedery! butyl)-L-[err] aspartyl]-L- phenyl al ani n@eckruseshymB4 est er
was found by HPLC to contain about 20 to 30% (0% of nethanol) aspartane, 20
1 to 2% NN-di neohexyl aspartame and 1-2%of a late eluter believed to be -
di neohexyl |actone. Wen the nethanol te¥@l -was distilled to a level of
about 5-10% net hanol in the resulting agqueous/ nethanol solution, the
percentage of aspartane in _the final isolateq 25 naterial_went, down to
3-5% Exanpl Bhﬁn%iﬁtr\tl—a(‘@'f’@- d‘i'mwnﬁu?ﬁ‘:??b 28 A PRSI A5 223501 al ani ne
30 1-rnet hyl egpeC.was prepared in a manner simlar to Conparative Exanple 1 °
with the exception that the nethanol was not conpletely distilled off, but
instead left at 20-24% by wei ght of the hydrogenated aqueous/ net hanol :
sol ution. Tathprevagdiasdions randvredif 3sathpnsi ofr 4hisn inwanistomi t h wat er
and drieds F8e1r saubbvidul [ (5hdsdi SREDYLAULY vhriaspand Yl lthes VO

98/ 32767 . . ] .. PCT/ US98/ 01734 - 10 -

phenyl al ani néRYSREARP 18sMQt Ry Re plintyeds exgeRtpRraHmat fFe ¥Ari ati ons
and nodi fi caghengodfl oiing idheeits on 5 will be obvious to those skilled in
this art. This invention is not to be limted except as set forth in the
foll ow ng cl ai ns. '



WO 98/ 32767 PCT/ US98/ 01734 - 11 - WHAT IS CLAIMED I S: 1
A et hogofggrszner i | m”l met hyl butyl ) - L- PCT/US98/01734
[err]-a‘spartyl]-L-Hlmu“ﬂ}(“lm S:H* thyl ester of the forrmula [err] [err]

conmprising the steps of: i) pfeparing an organic solvent solution of N[N
(3,3-dimethyl butyl)-L-[err]-aspartyl]-t-phenyl al anine 1- methyl ester and
(ii) thereafter form ng an aqueous/organi c solvent solution fromthe
organi c solvent solution to precipitate the N-[ N (3, 3-

di net hyl but yWHAT- §Sa€RAIMAD IS phenyl al ani ne 1-nethyl ester fromthe
aqueous/ organi ¢ sol vent sol ution, wherein said aqueous/organi c sol vent

sol uti on has, an agount of ani ¢ sol-vent_ of abqut 17% t out 30% by
wei ght of thk* aquBoBE BP&a%% fﬁﬂﬁ&#&lgglHFiHﬁ?gz?'ﬁlﬂﬁgﬁgiﬁ##Yiﬁﬁ%ﬁding
to claiml, akaspartglije¢lophEnydaslaniné ismeehanelsted of The net hod

according to % im. 1, wherein the pH of the organic solvent solution is
about 5.0 to about 5.5. 4. The met hod according to claim?2, further
conprising the step of filtering the N-[N- (3, 3- WO 98/ 32767

PCT/ US98/ 01734 - 12 - dinethyl butyl)-L-a-aspartyl]-L-phenylal ani ne 1-nethyl
ester precipitate fromthe aqueous/methanol solution. 5. cHschHEt hod
according to claim4, wherein the step Z

?Ha CO—NH c H
CHa —C —CHp —CHa —NH —G—H CH,
J:Ha | éHz
éOOH

comprising the steps of:

(i) preparing an organic solvent solution of N-[N-
(3,3-dimethylbutyl)-L-a-aspartyl)-L-phenylalanine 1-
methyl ester and (ii) thereafter forming an
agqueous/organic solvent solution from the organic
solvent solution to precipitate the N-[N-(3,3-
dimethylbutyl)-L-a-aspartyl]-L-phenylalanine l1-methyl
ester from the agueous/organic solvent solution,
wherein said aqueous/organic solvent solution has an
amount of organic solvent of about 17% to about 30% by
weight of the aqueous/organic solvent solution.

2. The method according to claim 1, wherein said
organic solvent is methanol.

3. The method according to claim 1, wherein the pH of
the organic solvent solution is about 5.0 to about 5.5.

4. The method according to claim 2, further
comprising the step of filtering the N-[N-(3,3-




of filtering the pr ucted at least 12 hours after formation
of the amg@g/gg-/sﬁet m(lill tl ﬂi The met hod accor di ngcTAsses/@mm S,
wherein’'t he aqueou n.is held at a tenperature in a range
of 10[err]Cto 15[err]C prior to e step of filtering the precipitate. 7.
A method for preparing N[N (3, 3 nethyﬂBuryI) L-
[err]-aspartyl]-L-phenylal anine 1-methyl ester of the fornula [err] [err]
conprising the steps of (|; treating a mxture of %ﬁpartane and

3, 3- di met hy| KRB ERL | nLag-88FaAtY Wdoilydheny kL anpe gknmekhy ke
presence of adBul qeewipPbatat Ekpat the AguRINRY Aldtitardl P6LEEU6A.
effective to forman organic solvent solution of N[N

(3, 3-di net hyl butyl )-L-a-aspartyl]-L-phenyl al anine 1- nethyl ester; (ii)
filtering the.orgafhe methedtascbrtiiog to odabive 4 hethexe hyevlaei shep

cat al yst; Idd n Lar V. u fromthe
organi ¢ sol vg’ré 24 ]%t%:oorg&['%hé‘ Egggggg?g%fe%q'@l\l-%[oﬁﬁ ol S 148012

(3, 3- d|nethyMﬂnqﬁ)aﬁtﬁ@rf?rmsﬁapnypf Ehehagpesus/inethianol seloBienys7
PCT/ US98/ 01734 - 13 - nethyl ester fromthe aqueous/organic sol vent

sol ution, wherein the aqgeous/organlc sol vent solutl n has an anount of -
organi c sol vérrt ofThe hod;, 26CaR8ANI3E Gy At éﬂ@%ous/organic
sol vent sol utdgiieouts metiensEt 86luddenr dsnpeilad @wlamtkmpMmm sim da

organi ¢ SO|V%251IS q?tf@ﬂglto 15°C prlor to the step of filtering
" the precipitate.

7. A method for preparing N-([(N-(3,3-dimethylbutyl)-L-
a-aspartyl]~-L-phenylalanine l1-methyl ester of the

formula

?CXJCFb
THS ?O NH é H
CHs> NH '——C ——=H éHz
éHa  Em,

éooH

comprising the steps of (i) treating a mixture of
aspartame and 3,3-dimethylbutyraldehyde in an organic
solvent with hydrogen in the presence of a
hydrogenation catalyst at a temperature and pressure
effective to form an organic solvent solution of N-[N-
(3,3-dimethylbutyl)-L-a-aspartyl]~L-pheny1alénine 1-
methyl ester; (ii) filtering the organic solvent
solution to remove the hydrogenation catalyst; and
(iii) forming an aqueous/organic solvent solution from
the organic solvent solution to precipitate the N-[N-
(3,3-dimethylbutyl)~-L-a-aspartyl])-L-phenylalanine 1-



9. The met hod accordin claim 7, mhereln the pH of the organic sol vent
sol uti owo g8/32berut m'ﬂ H@ﬂ“ﬂﬂ Eﬂrlw The net hod accor ddCE/USI8/0873di m 8,
wherein the aspart hbeutyraIdehyde are present in a
substantial ly eqU|vaIent nolar ratio. 11. The method according to claim 10,

wherein the hydrogenation catalyst is & pgal I"adi um or pl ati num based
catalyst. 12. The nethod according to claim11l, wherein a weight ratio of

t he hydrogenatiqn cat st .10 _agspartane |s out_0.02:1. 13. The net hod
accor di ng tomﬁéh aﬁ%ﬁr@?ﬂm %E o PENGHEE Y r?%%lﬁyﬁ?iﬁgﬁgi§°ﬂ€Fd°§v about
5 psi to abowhéhﬁlqﬁmhe1dqu§bas¢ermamnmusnlkem¢tsothaiathauhanein t he

temper at ure gk BeldgERn pOUbISEHE L i dP0ls SLoLDhG: 15 Th°

met hod accor sai ueous ano sol ution

cont ai ns netM@iﬂhﬁrPﬁuﬁ@ﬁn@ﬁ?e9@§W€§§&ﬁkﬁnsqﬁwem6 apbutieny, by melght of
t he aqueous/ nmet hanhol solution. 16. The nmethod according to claim8, wherein
said step of formng the aqueous/nethangl sqlution co WO 98/ 32767
PCT/ US98/ 01782 - fhe mpethe |?9°Pg§&6‘i9n§°c AKRE h%no‘r’ng’éﬁwnﬁabfi t he

met hanol sol Wrigamicadbgenat £ aedhidwolher reduci ng t he net hanol content
to about 17%to about 25% by wei ght of the aqueous/nethanol solution. 17.
The met hod according to claim8, wherein said step of formng the

aqueous/ nmet h&nol SHeitnethednpecording to claim 7, wherein the pH of

the organic solvent solution is about 5.0 to about 5.5.

10. The method according to claim 8, wherein the
aspartame and 3,3-dimethylbutyraldehyde are present in
a ‘substantially equivalent molar ratio.

11. The method according to claim 10, wherein the
hydrogenation catalyst is a palladium or platinum based
catalyst.

12. The method according to claim 11, wherein a weight
ratio of the hydrogenation catalyst to aspartame is
about 0.02:1.

13. The method according to claim 8, wherein the
pressure of the hydrogen is held at about 5 psi to
about 100 psi.

14. The method according to claim 8, wherein the
temperature is held between about 20°C to about 30°C.

15. The method according to claim 8, wherein said
aqueous/methanol solution contains methanol in an
amount between about 17% to about 25% by weight of the
agqueous/methanol solution.

16. The method according to claim 8, wherein said step .
of forming the agueous/methanol solution comprises




adding water to th J4e0n fol |l owed by reduci ng the nethanol.
cont ent wo 9832767 13@3”]%;!@]“&1“? wei ght of the aqueousPcmrUsssmats4
solution. 18. The o any one of clainms 15, 16 or 17
further conprising the step of filtering the N [N-(3, :
3-dinmethyl butyl)-L-[err]-aspartyl]-L-phed¢l al anine 1- methyl ester fromthe
aqueous/ net hanol solution. 19. The nethod according to claim18, wherein
the step of filteri the precipitate iis conducted at |east 12 hours_after
Lhe for mati oAt IHLEREELRETRE! FARoPeLBRARTOFONFENErIRE it JESREBI Y, g t o
claim19, whessiutidwe, aad@bng watbanahdsdurther redutithgttietenperature in
a range of 1 o) 1 €.pLi t he s f Jfdo tering. t.he
precipitate. q‘%%’l{éﬂ%éi n%%%%%ﬁgcggrékﬁ{ltt g'ﬁcﬁ giomta P%mﬁegr%eibﬁx Y ag}th' e%lfpi tate
i s washed wi tthevaqreous/methanol solution.

17. The method according to claim 8, wherein said step
of forming the agueous/methanol solution comprises
adding water to the methanol solution followed by
reducing the methanol content to about 17% to about 25%
by weight of the aqueous/methanol solution.

18. The method according to any one of claims 15, 16
or 17 furthér comprising the step of filtering the N-
[N-(3,3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1-
methyl ester from the agueous/methanol solution.

19. The method according to claim 18, wherein the step
of filtering the precipitate is conducted at least 12
hours after the formation of the agueous/methanol

solution.

20. The method according to claim 19, wherein the _
agueous methanol .solution is held at a temperature in a
range of 10°C to 15°C prior to the step of filtering
the precipitate.

21. The method according to claim 19, wherein said
precipitate is washed with water.



