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PROCESS FOR PRODUCTI ON OF N- CARBAMOYL- TERT- LEUCI NE
TECHNI CAL FI ELD [0001] 5 The present invention
relates to a process for producing an

,ﬁ%@pﬁ%ﬁoﬁpg %%bDU@&&b egﬁhﬁcgégééﬁé%éahEpro F NE and

agrochem cal s. BACKGROUND ART 10 [0002] An
N- car banoyl -tert-I euci ne, which can be produced by

TECENT@Abanoylbzi ng the am no group of tert-Ileucine, i.e.
2-am no- 3, 3-di net hyl butanoic acid, is useful as a
[0001kynthesis internediate for various pharnaceutica

groducts and agrochem c 15 In rtlculg it
8pBFPeanF nl Py ehtOpotaneres g ncbrocess! o plodifeing an

N- carﬁ%ﬁ§§i p@%%'f@ﬁ@fﬁ@yw%fcﬂeié &g%ﬁﬁfeaéSaﬂe{ﬁtgfﬁé&iate for

precur sor epatitis Vi rus protease

varioh8hbRh tRice i 00031 pf@d@@@@r@hd ddrbaseeenlyel | - known
as a nethod for synthesizing 20 an N-carbamoyl -am no

acid that an amno acid is mxed wth an isocyanic
aci d conpound for reaction (Non-patent Docunent 1 and
BACKGIH{®AtABocunment 2). Non-patent Document 1: "Jikken
10002 agaku Koza (The course of chem cal experinent) 5th
dition", MARUZEN Co. Ltd., vol. 14, p. 25 429

Aﬁaﬁeﬂﬁrgﬁﬁégﬁnﬁe%t—ighagﬁé;523133 danPaEteptobpeuaent
2. JP 60-155968 A DI SCLOSURE OF THE | NVENTI ON 30

carbaRROB FMy TOLBESOLYED-BYe THE t AWVENTEONLng D0D4$ .

However, as a result of in-depth studg by the present
2- amlmﬁv%nﬁuﬁ%metHYltbﬁkﬁn@b%nﬂc%%atl%nuse ul’as a synthesis

incerfb SEEDRTRY 7L £L1 LSS IS SN0 00, SCLL SO Yoo cpomicass.
In paf@ﬂ@@yﬁg,dy€ is reported in Patent Document 1 that
N-tert-butylcarbamoyl-L-tert-leucine is very useful as a precursor
of a hepatitis C virus protease inhibitor.

[COC3]

In general, it has been well-known as a method for synthesizing
an N-carbamoyl-amino acid that an amino acid is mixed with an
isocyanic acid compound for reaction (Non-patent Document 1 and
Patent Document 2).

Non-patent Document 1: "Jikken Kagaku Koza (The course of
chemical experiment) 5% edition”, MARUZEN Co. Ltd., vol. 14, p.
429

Pztent Document 1: JP 2006-528133 T

Patent Document 2: JP 60-155968 A

DISCLOSURE OF THE INVENTION
PROBLEMS TC BE SOLVED BY THE INVENTION
[0004]

However, as a result of in-depth study by the present inventors,
1
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to dinerization and a urea conpound derived from an
i socyanic acid conpound are generated as
by- products. 5 [0005] The above "a di peptide-like

. to ti duct, f .

it wa s ERERU A T O o BRETNe Tt X e S AETC B ThELokently

produgéﬁaq%qgﬁpgﬁgqg %étﬁo&?a§£ﬁé5'é”d¥$é + iGfe-8N KeSOEWRBLE due
acl onpoun an

an am ne conpound generated as a
to dirtyr Produat by & herdtegoagatirondefiva anomsocyapicyanic acid
acid conpound. [0006] Under the above circunstance,
compothé abfegengrabtdthe Pprepenductavention is to provide
a method for producing an N-carbanoyl-tert-I|eucine
[0005i th high efficiency, while the 15 generation of

-produgt s, . as. a .dj i de- ik

TRY SRS 80,8k OSBRGSO A Bromee

of an ARQBLEMS - {000t 20 ulhen Praseite tvenidns: mdel the "a urea
various investigations to solve the above-nentioned

compopndBbl ewsy raadtasnapredukt, of camdi ddeitanic egdmesmpound and
possi ble to easily produce an .

an amNpe HHWBYIC UEPEIREqE AE i PR AT gRUCRAY GhenEydpgdation of
controllij hg%ggﬁg&ring the reaction and the ratio

. ng .t
an =SGErYrRageh gdu%% or the reaction. 25 [0008] The

roooepresent invention relates to a process for production

of an N-carbanoyl-tert-leucine (2), conprising a

Ustep ehenmaxbng clertimbéaticee wheh obrdeicsdepaniic thei gresent
_ compound (1) while a pH of the mxture is kept at
invenhpen| &8stehaROBLAC andrAbROADFETt RAAIE3I8Y @Rerein 30

n_amount of _the.i ic.acid dis.t
N-caxBRnave: Corr KeNC Ly HAER BAG n6E RBFS Fhan I Tot Fige
. ol L NEG t ] i [ n
gener%%ﬁ%%ﬁ@%Lﬁ#ﬁ%#?ﬁwéﬁﬁ?%R?HF%gos]QEpEE% Hert s keuebR8oudd and
a urea compound 1s prevented.

MEANS FOR SOLVING THE PROBLEMS
[0007]

The present inventors made various investigations to solve the
above-mentioned problems; and as a result, found that it becomes
possible to easily produce an N-carbamoyl-tert-leucine with high
efficiency by controlling the pH during the reaction and the ratio
of reagents used for the reaction.

[0008]

The present invention relates to a process for production of
an N-carbamoyl-tert-leucine (2), comprising a step of mixing
tert-leucine with an isocyanic acid compound (1) while a pH of the
mixture is kept at not less than 8.0 and not more than 13.5, wherein
an amount of the isocyanic acid compound is not less than 0.9 times
by mole and not more than 1.1 times by mole relative to an amount

of the tert-leucine.



10

15

20

25

30

By the present invention, it becones possible to
easily produce 5 an N-carbanoyl-tert-leucine with

hi gh efficiency, while the generation of by-products
such as a di peptide-like conmpound and a urea
conmpound i s prevented. BEST MODE FOR CARRYI NG OUT THE

EFFEC%hgﬁrgﬁﬁm&Négy%fgﬁO] [0012] In the present invention,

car bano ert-leucine represented by the
[oopggeneral fornula (2): HH NN~ R 15 COOH 0 (2)
can be produced by reacting tert-leucine with an
Biysidoy ankeceati thvannpound triepresen ed siy Leheo gersérlal produce
formul a il%: R1-N=C=0 (1). 20 [0013] Rl in the,
an N-gepepapviorpifaleeying dekhveyohr shfanieReEyatintlackoe

gener SETBRUDE HOSS: L 8hebhe LSECALOD 4301 S0y BETE, R anc

a uregrggﬂﬁé@ﬁdcpgpgyggeﬂggg in the present invention and
he target conmpound are explained. [0015] In the

|socyan|c aci d conpound represented by the genera
formula (1): 30 R -N=C=0 ( 1& and used in the present
BEST Y@aRentPorCRRRY ElhaPVer THENENYBNPAUND is sonetines

e d as "isocyanic acid conpound (1)"), RL is a
[001Og_ﬁg@iggen atom an optionally substituted al kyl

THr OHR BayLag:1: ﬁeen%qoﬁaranNabggﬁam@glaeegetheuahhg

substl uted aryl group having 6 to 12 carbon atoms.
represented by the general formula (2):

Ho N
R
COOH O
(2)

can be produced by reacting tert-leucine with an isocyanic acid
compound represented by the general formula (1):
R'-N=C=0 (1) .
[0013]

R' in the general formula (2) is derived from an isocyanic acid
compound used for the reaption, and is the same as R' in the general

formula (1).

[0014]

First, the precursor compound used in the present invention
and the target compound are explained.
[0015]

In the isocyanic acid compound represented by the general
formula (1):
R'~N=C=0 (1)
and used in the present invention (hereinafter, the compound is

sometimes described as "isocyanic acid compound (1)"), r! is a
3
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[0016] 5 The al kyl group having 1 to 10 carbon atons
is not particularly |imted, and may be |i near,
branched, cyclic or noncyclic. The exanples thereof

i nclude a nethyl grou an eth

| .
hydrogepup-cln 31 p%fpwn@% (3 R grou%’dp TR %Eﬁlw Lto

t-b t
10 coff@iPaipst BULIL SEOURL,2yD BOBLYL QLOUP 0) ocup navirs

6 to 9pOBArbBnNaPeRLYl group, a n-octyl group, a n- nonyl
group, a n-decyl group, and the like. [0017] The

[0C1learyl group having 6 to 12 carbon atons i s not
Sgrtlcularl limted. The exanpl es thereof include a

ﬁe@ykybﬁﬁﬁpﬁ>aﬁVFﬁaéhyp 1@5%§ﬂﬁubatamﬁub%éﬁyqp@;@aﬁularly
ht dth Q0 Ano
vimi e B0 OBty b0 Br Py, PRRPKI Ry r[gV8§%Ch35.ﬁ§n%Y?llC he

exampiQSC@H@Qﬁxﬁﬁﬂgﬁu@%da%ﬁﬂ%ﬁw. ghHapP Havihgl 6g§@ﬁ§°@ln propyl
atons, nore preferably an alky group havi ng

grouppaabom propslagdoan, aeyh-BAtgloypohpyi g G- batpmngroup, a
atons, nore preferably an ethyl group, a n-propyl
t- butg&ogpouan B- propyEyér 6UPUPa A- BUEYPOGRBYP, gaﬁup;batyrhexyl

- f
around! BuRyr1 et Vonthr BrASRSRBYL SRBRE | o hLRECELKgFOuP, A
n—non?io Bogﬂd Lhe_ ﬁé%gxaﬁgl Apl SaRAt +nédipakticularly

and t thereof i nclude a hal ogen
[0017@tom a hydroxy group, an am no group, a carboxy
group, an ether group, and the like. [0020] The
Topt acal gumin yaofingebtto eliticasosedtPmstire notepanticularly

, invention 30.is n articularl
1lmlt?§ceﬁ?%e§H%@%§ﬁ%étgﬁ R O aar e e SiRtiunge indenyl

grouprﬂgrS?Phgﬁg rga Iﬂagﬁlh?ﬁtgggugéughaetﬂéeiﬁﬂé.

ven o ticall'y-active stance is
ropolgused, 4 the target conpound can be obtai ned w t hout

racem zati on. [0021]
Among the above, R! is preferably an alkyl group having 1 to

10 carbon atoms and an aryl group having € carbon atoms, more
preferably an alkyl group having 2 to € carbon atoms and an aryl
group having 6 carbon atoms, more preferably an ethyl group, a
n-propyl group, an i-propyl group, a n—butyl group, an i-butyl group,
a t-butyl .group, and most preferably a t-butyl group. |
[0019]

The substituent for the alkyl group and the aryl group is not
particularly limited, and the examples thereof include a halogen
atom, a hydroxy group, an amino group, a carboxy group, an ether
group, and the like.

[0020]

The optical purity of tert-leucine used in the present invention
is not particularly limited, and a racemic substance or an
optically-active substance thereof can be used. In the method of

the present invention, when an optically-active substance is used,

4
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The commercial product of tert-leucine my be used,
and tert-|eucine produced by a conventional nethod
may be al so used. 5 For exanple, tert-leucine can be
synt hesi zed b¥ the reactjon dgscriged in JP 10-72419
the talgal ERABPBFBF ogRtaPer €REEFBRAJESERPBEQTAFRTGPALLOD
[0021?-504304 T. The norphol ogy of tert-leucine to be used
is not particularly limted, and both of the crystal
thherspheandat hgrogoktt b@ntkhereelicisuchagsobkhesed, and
aqueous sol ution, can be used. 10 [0022] Next, the
tert-tendiheopsodicedieby eactdrorentn drkel pradent mayvenrt Roac used.
are specifically explained. [0023] A so]lvent used in
For expBPhreseRttrhOBALNBNCRE RABt SPAFRPELFEF HY §Be reaction
Limted, f. water_.and . I [ t
desor by 8 4By st T DO ThEE e oBiEal, Bg APt IR ab8lripea

in JP Bashisewsarly HHdrid-etn At Be +exanplesiiderept used is not
i nclude aliphatic hydrocarbon sol vents such as

partipebtabe, 1 hexaae, hepthboehand obtaneysadedmahecsof and the
hydr ocarbon sol vents such as benzene, tol uene and
solutignehberpaf ogenahedssbloeptidcetehsas 200 et A}l BRensed-
(0022 hl ori de, chl orobenzene, chl orof orm and
,1,1-trichl oroethane; ether solvents such as

NEQEraE%gyﬁﬁg%ﬁg%onémﬂ?@ngﬁegctgbﬁtDNHﬁkh%&es@%EhY£vention

tert- and dibutylether; ester solvents
are spdehrasaelhykxptetata, n-propyl acetate, isopropyl
acetate, n-butyl acetate and tert-butyl acetate; 25
[0023ket one sol vents such as acetone, nethy ethyl ketone
and_ et hyl isobut%l ket one; al co soLvent? suc
€ r

hol. .
BRaCRAROE Uaehandl EhepPoFaROE ARACBLaROES HPE PHGCLETLarly
imi | WEL! & . uita
mm%ﬁ%ﬁﬁ%%%ﬂ%%ﬁﬁ%%ﬂ%ﬂ%%@tMy

or mam I met hyl acet oam de and
used. N1t hyt a1 ©l dsionrent ol hefosopyent susachy asimited, and the
di met hyl sul f oxi de. 30 The organic sol vents and wat er
examphay beesenfl ynasede andphhélitwbyerochobenssbyaanssapach as
m xed at arbitrary ratio to be used.,Tq%%frder

for
pentapfe R%ATHy NEPREVSPART CCUIPAX Y AF PREEED. T UGF4Cn Sotvents

such as benzene, toluene and xylene; halogenated solvents such as
methylene chloride, chlorobenzene, chloroform and
1,1,1-trichloroethane; ether solvents such as tetrahydrofuran,
1,4-dioxane, diethylether, methyl tert-butyl ether and
dibutylether; ester solvents such as ethyl acetate, n-propyl
acetate, isopropyl acetate, n-butyl acetate and tert-butyl acetate;
ketone solvents such as acetone, methy ethyl ketone and methyl
isobutyl ketone; alcohol solvents such as methanol, ethancol,
propancl and butancl; nitrile solvents such as acetonitrile; amide
solvents such as N,N-dimethylformamide, N,N-dimethylacetoamide
and N-methylpyrrolidone; other solvents such as dimethylsulfoxide.
The organic solvents and water may be singly used, and the two or
more solvents are mixed at arbitrary ratio to be used. The order

for the mixing is not particularly limited.
5
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Among the exanples, in order to achieve a preferable

reactivity and a high flowability of the reaction

m xture even when a small anmpunt of solvent is used,
[Oozémater and/or a water-mscible solvent 5 are

breferable and water and/or tetrahydrofuran,

Athofle qﬂ&?@Qﬁm QggtQH?or@%%ﬁgg%chq%%E%Q%Eef%Eﬁﬁﬁ%lreact1v1ty

I sopr opanol, P3cefonitrile are more preferable, since
and atihegsof uhidb iy of derdhd eweichd onwhighuire e@Bnarhan a small

acid, to water and a water-m sci ble solvents is high.
amoun[:O@QSE]oll‘Oeﬂ’fheLSJSJeseaithe@f anké ogokveatersmhpeible solvent

particularly limted; wever e of . sin Y
?% Xane,

t he _anpunt
are PE%@%r%%i@en%n%rw?E%rt%?3 05n5%5¥a%¥dr§£§ﬁﬂnso¥v%

r ef.er abl S 11 { t
acetoné %% ton % anggy§ﬁgﬁgﬁl 8%r9¥a¥§ %eﬁﬁﬁilﬂylleare
more %@éﬁeﬁ@ﬁﬂe,?slh@@stbé wel gbilangd @@ttﬁﬁteléﬁ@ﬂnép which is

imes by weight, relative 15 to tert-leucine, in
an amteonscdfl, produet £onarflf icvehey-mioolsle pohveetal is high.
salt may exist as a coexisting material other than
[00254n organic sol vent. The exanples of such a minera
alt _which y Coexi Lnclu [ al.QFk i s .
TSR Rl 6y o  or a4Srt 20 DArof Lig, oo g 1imited:
howevéHlf@ﬂ@zﬁ@ﬂﬂﬂﬁkﬁﬁ%ﬁ%bﬁ%tﬁséﬁdséﬂﬂ@@tUﬂﬂhﬂﬁﬂk@Qal amount of
however, the mineral "salt is not limted thereto, and
mlxedlsOEaenbe isvataatedbwyt hoa $eap|eheupErtmmﬁthheeheht and
the mneral salt may coexist or not. [0027] 25 A
not mesacthen 5@nﬁemﬁﬁube Wﬁlgherpmeeener?ﬁ@éﬁbiﬁnnPé HBEs than

articul arl d; ho h res t

2 tingg By e A B A STt S ERE S0V ar PLEET oAt Ve
to tePQ'féu&?méhe190£EEHl o@onBdQEt§o§OEY95E1eﬁ89 the
tenperature i's preferab 20C to 100C, and nore

rcozepreferably -10C to 50C. The boiling point of a
solvent 30 is generally dependent on pressure, and
Athenesatt $oht caay B3 ried oS GHASC ARy esf aleqlibed than

ressu and |nc eased e
an Or%%%ﬁ%é¥§- xamgiegﬁy %dé% %qgiﬁéggl Séﬁt which may

coexist include sodium chlorlde, ammonium chloride, pctassium
chloride, sodium sulfate, ammonium sulfate and ammonium bromide;
however, the mineral salt is not limited thereto, and it can be
evaluated with a simple experiment whether the mineral salt may
coexist or not.

[0027]

A reaction temperature in the present invention is not
particularly limited; however, the present invention can be
generally practiced from the sclidification point to the boiling
point of a solvent, and the temperature is preferably -20°C to 100°C,
and more preferably -10°C to 50°C. The boiling point of a solvent
is generally dependent on pressure, and the reaction can be carried
out under any of reduced pressure and increased pressure in addition

to ordinary pressure.
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[0028] The value of pH during the reaction is
controlled into the predeterm ned range descri bed
below. If the value of pH during the reactionis
[0028|OML the tinme of the reaction tends to be prol onged
5 and a di peptide-like conmpound to be dinerized is
I@%fgﬁiugee?rghegurgﬂgtQﬁeoE%%%tE%_dis'EoE@%oi@%Hei%Eo the
p uring the reaction 1s high, 1t becones easier
predethahihbe ianpydaserabed sonpound f theiw: degodded duanichg the
a urea conpound which is condensation product of an
reactapnnés towpotind gémer afedhbyrehetdefr AgatEoRoWPENPTREONGEd

onc o ESLANE 351G, A0y compaund (1) Lo gensraled as , coneracea
on enUBULLY 1200 vl o' Lhe Rt besren ol fdofcy anthi,

it betdRe Lfsitdiethheaghs Qrsdiydiire aics dnebmpdegaat Bl Vi s degraded
controlled. [0029] 15 The lower Iimt of the

and aadeqaatempélindngbich 8s0coprefientibby p8cBuctippé an amine
preferably 9.0. The upper limt is 13.5 r ef er abl,

compoygdogenppakyer Yt hBepReRaFoBE 18lt WoF Pt Ebegbsﬁgi’ﬁﬁﬁéeacid

in.a or i e c _.each. i.puri t.
compound #?Eel%oé%%er. n?eegrﬁ_t nﬁe‘%‘i&é&n@ﬁat Ie%‘)é 9’?%%?3]% spventors
foundTP8aFEAAS §0L1£00t KAK! ng1therpbHhtOopkhauaboyechaBdenferior

is not limted. In general, the pHwhich is

and tldegrmeaked iwirt hftfheipnogr éssdeofed fred r édcthenpHayamee of the
controlled to the above range using a_base; and the
reactppRn@yxbereondroPteadeguperati ¢ePGTRi-gRY evel in the
[0029?bove range at earlier stage of the reaction and
egulated in the reaction 25 as need arises as |ong

as §hgekeachl PN ¢annqhe ;ceephkeked rathhe akRogep PHreferably
range. In addition, the addition order, addition

8.5, Mateprafdraaddid.iian rhansppsudimas conBi.Buquseferably 13.0.
addition and intermttent addition, for the reagents
Howevps, nghe Inthimegdbasobbngf dehp RNy siRrRgs hed® ShPithéime such

. 30.[0031] The b din
enar 08550 S0et DO2EL FOE PRRSURTERR LR BLSPEI g qoppracec

[003O§ert-leucine with the isocyanic acid conpound

The means for controlling the pH to the above range is not
limited. 1In general, the pH which 1s decreased with the progress
of the reaction may be controlled tco the above range using a base;
and the pH may be controlled to relatively-high level in the above
range at earlier stage of the reaction and regulated in the reaction
as need arises as long as the reaction can be completed in the above
rH range; In addition, the addition order, addition rate, and
addition means, such as continuocus addition and intermittent
addition, for the reagents is not limited as long as pH is maintained
in the range.

[0031]

The base used in the present invention is not limited as long

as the reaction of tert-leucine with the isocyanic acid compound
7



10

15

20

25

30

7 (1) is not inhibited. The exanples thereof to be
used i nclude hydroxides of alkali nmetal, such as
sodi um hydroxi de and potassium hydroxi de; hydroxides

of al kal th | h
o1 sSLeall peeartn et e e oot oo
hydro%f% s%@ﬁlﬁ di;um.caf b?ﬁﬁftﬁa@ngoHQEﬁsﬁ}d’f@ﬁQ{@%ﬁ@tﬁ@taSSLum

rogencar onates net al such as sodi um

hydroﬁay&é poencasboded & and Katiassidipt thywitegeneachonateagnesium
organi c bases such as pyridine and triethyl am ne.

hydroAndagricheadxanpl bydriorddganierbasetearef mléiaéﬂamﬁﬁal; such
and hydroxides of alkali metal, carbonat of a

CERE Y C%%OWH%@%HCB?B%%%%@ $0°BPIArRAl v ?%?n%?]é onates
of al}rc"gfe ?hegug}? g%hggggu%g%ﬁbggnéggbgﬁggg'QQ otassium

proper reo used as a so 1 on

hydroéé&@@a%on@gélﬁ@h&%jaﬁﬁ'd%é@éb @ﬂd:haé:S@ykﬂLd&h@ &al tﬂlethylamlne .
Sstate. [0032] Next, the quantitative ratio of

Among ttéret ekeunpilae, mmtmgmmlséﬁyanaeremﬁeiﬁxﬁbimp@mehYQ;Odees
0033] As nentioned above, if the anount of th

[
of alliasldcs?ﬁﬁﬁé A TP SRR a%k?lﬁsm?ﬁz%% %dg%iﬂr?ﬁ%ﬂ%ﬁla?nates
of al ter%g 3%;% gngjé:te grg% {aﬁael;'rf& Cc%@?gﬂdp P@é 'a\ﬁ%dlaandllng

€ rsocyani c aCI

propetSy 219h8§@§f at eth A%, DysPrRdpcts, ué’é@ idey yé@ilﬂtﬁj‘rﬂ such as

qual ity of the compound (1) are decreased. The use
aquecafosmt uof oh hend satyanic aocedscoirposhdte(l) rel ative
to tert-Ileucine should be decreased in order to avoid
[0032t he circumstance; however, the yield is naturally
reduc

t )
Ngddr t enquﬁé%a|t£e”e§%§§§7°aogr” SRRl L sscevanic

acid &&nﬁ&ﬁﬁg kl'ﬁ y the conpound (1), to de_CreaSE‘ t he
erefore, there is an opti numrange of the

[0033uUse anmpunt of the isocyanic acid conmpound (1) in
order to optimze a production efficiency. The |ower
ABlHrﬁfttith@de@bovg ongthemérsomt rBlidre aﬁéﬂéﬁabp_\,acewbsompound
imes by nole, relativ

-
1) 55T IERGT A Pe IOk SERhed Sy bt el SPdBrA compound
derlv&d 0B, &k MBS bge&PldgatlBﬁl 8kl ¥Ret QSBEEéntL%ugb'ﬂ@ compound 1s

generated as by-products, and the yield and guality of the compound
(1) are decreased. The use amount of the isccyanic acid compound
(1) relative to tert-leucine should be decreased in order to avoid
the circumstance; however, the yield is naturally reduced if the
decreased amcunt is too much. In additicn, needless to say, a
residual tert-leucine is mixed in the compound (1), to decrease
the quality. Therefore, there is an optimum range of the use amount
of the isocyanic acid compound (1) in order to optimize a production
efficiency. The lower limit thereof is 0.9 times by mole,
preferably 0.95 times by mole, relative to tert-leucine. The upper
limit thereof is 1.1 times by mole, preferably 1.05 times by mole,
relative to tert-leucine.

ro034]
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[0034] 8 The N-carbanoyl-tert-1eucine represented by
the general fornmula (2) can be produced by the
above-nmenti oned nethod The conpound is sonetines
alled a "th ound (2)". The ne or
T A P RGTRE LoRB G e fea T PR SE R G PdofBBuAEReTe
formul GONY) NB2bCAG! LOBABILXBYT epbs aRBkel hEh! PnoBlcfhod. The

eneral "post-processing can be carried out

compohﬂdgﬁél%a{etﬂﬂé% eanpeunds ("Hh< avrpeualt a2 ned byhe means for
acidifying the solution by adding a general acid such

obtalasnghty}m cohpouing &¢] chsahdestdfari coapirdndst nee tthﬁereaction
onpound (1) which is a carboxy conpound exi sts as

mizxtuSg) LS oRot HELUSRE bASE i gteﬁ]@%ﬂo@é?sfcpﬁﬂcﬁéﬁé@g BRthod can
be ca% 1éd08ﬁ€8|%?héﬁiaHﬂﬁtt%ﬁgsto QRQEP%2 S hbgragggalned by

rget” conpound can be obta ned

a01d1E9§n§0£hg QMlu§§@ﬁrB§|QHdlh@W@V@énekéltQ@l&aég@h as
conmpound is not liberated as a solid or the intended

hydrophibticad¢dh efd istilency cand iy, ebdncantiogd cdmpound (1) which
achi eved, extraction operation g&y be carried out by
is a O&éréaqasg' GOMRBUYER rftial T D PgaRi 12 Kol e e Qésteo#a&ﬁ]@ above

rH ra%gay (?C%%ﬁ&gﬁiqﬁgéh let@?the %n%omgkggéSLsTE§?erated

ani or extractl n oper ron Is

as a Ebﬂl&edthetggﬂggttBgmﬁﬁgﬁﬁ'Qaﬁobéeﬂbtﬁﬁﬁéhdagethe solid by
sel ecf ed depending on the 20 solubility of

separgonpounddgwyver ,Thef argamareal ventpomyl he songllybagseded as
or two or nore solvents are mxed to be used in.
a solE@ndt s dimtendifsh nuTe fsoie amtedit 161 apatve Pf §éFBHecannot

| t which oft t t d i .
be Gt a O Ot HEGRReT e GO RS o bRt adt grane 2
generbIeofLEAEt LoRycanceRLaL LoRcgaBabe bocreased: o, 25

ases e extract nmy be directl y use

dieth{DetBEyshall hazathen operation; and the extract may
be washed by water for renoving water-soluble
[0035i npurities or the target conpound may be di ssol ved

gpﬁ#ﬁﬁ%ﬁ£ﬁ@?¥§%EﬁgF$ q%%fgégﬁégg%é¥géfgnggﬁ&%:Elmlted
though the organic sclvent should be selected depending on the
solubility of the compound (2). The organic solvent may be singly
used or two or more solvents are mixed to be used in combination.
When the above water or water-miscible solvent which often acts
as good solvent is used in combination with the general solvent
for extracticn, the extraction concentration can be increased in
some cases.
[0036]

The extract may be directly used for crystallization operation;
and the extract may be washed by water for removing water-scluble
impurities or the target compound may be dissolved into water layer
again by alkalifying the mixture for removing impurities} if
necessary. When the target compound is dissolved into water again,

the target compound can be crystallized or extracted into an ocrganic
9
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necessary. Wen the target conpound is dissolved into
wat er again, the target conpound can be crystallized
or extracted into an organic 9 solvent by acidifying
the m xture again, [00 37% The target conpound can be
SOlVE%Fy@YaFF?%é%Yb9gtF@%tWﬁét htis?99bt ai ned sol ution of
(0037 he target conpound with well-known 5 crystallization
peration such as cooling crystallization,

TRRNEgRLEAt Eenpehyat akhi pat censand1ee¥st Bl kzahk@ngbyhus
addi ng poor solvent. In addition, crystallization by

obtaiaddi aglatsuhtabl ehbaserged chmpoangertbnwﬁhhdkaﬁﬂﬂ

then formng a salt may be carried out g? ain
crystewsiﬂ@té@nm@%r%itannéHCbaﬁ@eFO@éhﬁ%uﬁHY?Ea hpetion,

concegﬁg?géégdgﬁé§%efll%Q@ RYrdd é{?%égﬁlfga%aggl&ﬁf%ﬂﬁ%ng poor

geher at M puri f i'on operation suc

solvefs . COHUMyLhQIRL Qghaphy. 1 EXAMRIESy (0038l alBuitable base
Hereinafter, the exanples of the present invention

to th@r@mmoﬁ@mumﬂmmheﬂ fosmnoy & ntended yt ket ctahre“ied out
present invention be limted to the exanples. [0039]
to obtie qrantioly - ofTBHSNPlé%@%)Hﬂ‘tg@rtt CP@EEPH@ 1§ ffgmost pure;

nowevBEr LY A0 20,0 QR L LB SLPSRLLAELAKS = gencra
ng oWk, N tg nd

o B By 9 LTS o

condition 1 25 Columm: Water Synnetry C18 (3.5 um

150 mMmx 4.6 mmi.d.) Columm tenperature: 35C
EXAMPDBEecti on Device: UV Detection Device (wavel engt h:

210 nnm) Moving phase: The followi ng time program was
EOO38édopted In the table, "Mving phase A" is a 0. 1%

Hg%ewﬁl%Egrzqggg?%%%t?ﬁEQPrECt%@ bres3PtandveMRMicRg are
described; however, it is not intended that the present invention
be limited to the examples.

[CC39]

The quantity of an N-carbamoyl-tert-leucine, the purity, and
the quantity of a dipeptide-like compound and a urea compound as
by-products were determined by the following HPLC condition 1, and
Calculation formulae 1, 2 and 3.

[0040]
HPLC condition 1

Column: Water Symmetry C18 (3.5 um, 150 mm x 4.6 mm i.d.)

Column temperature: 35°C

Detection Device: UV Detection Device (wavelength: 210 nm}

Moving phase: The following time program was adopted. 1In the
table, "Moving phase A" is a 0.1% by weight aqueous phosphoric acid,
and "Moving phase B" 1s acetonitrile.

[0044]

[Teble 1]
10
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[0044] [Table 1] 10 The ratio of HPLC Myvi ng phases
A and B Tinme (mn) Myving phase A Moving phase B 0
95 5 25595 30595 30.1 955 45 STOP [0042]

Flow speed: 1.0 W/nmn 5 Calculation formula 1 The

anBuft ratia @ifpEPLLJMONiRg ©AAEEENA B9H B (the vl ue
Tofe (hénarea|ofMeavdipaptasie-A i ke Mooripgumdipse Et he
val e of thelarea ofgsmn N-carbanoyl-test-1euci ne) 10
Calgglation fjormula 2Z5The anoupt of a wsea conpound
(thgyvalue off the areg of —a ufea conpaund) 7 (The

Ak | - £ + 1 £ Al [ ‘- - 1
vebpe of—the area—of —icarpanoyt=tert=teucine) 15
Cal CUJ.fation forrH-a—3—Fhre—pur-y—ef—an
Necarbamoyl -tlert -1 el ¥e (04 =l{the value of thb

[0042?rea of an N-carbanoyl-tert-1eucine) / (the value of
he total area) [0043] 20 In the Exanples, the

rF€BANLLEARE @MBURL /iAnan N-carbanpyl -tert-1euci ne was
determ ned by the following HPLC condition 2 and

Cal cul ation fornmula 4. [0044] HPLC condition 2 25
Col um: CHI RALPAK AS-H manuf actured by DAI CEL
CalqHENGAL faBUSTRIES LTD. (250 nmx 4.6 nmi.d.)

The amount of a dipeptide-like compound (%) = (the value of
the area of a dipeptide-like compound) / (the wvalue of the area

of an N-carbamoyl-tert-leucine)

Calculation formula 2
The amount of a urea compound (%) = (the value of the area of
a urea compound) / (the value of the area of an

N-carbamoyl-tert-leucine)

Calculation formula 3

The purity of an N-carbamoyl-tert-leucine (%) = (the value of
the area of an N-carbamoyl-tert-leucine) / (the value of the total
area)

[0043]

In the Examples, the enanticmer amount in an
N~-carbamoyl-tert-leucine was determined by the following HPLC
condition 2 and Calculétion formula 4.

[0044]
HPLC condition 2

Column: CHIRALPAK AS-H manufactured by DAICEL CHEMICATL
INDUSTRIES LTD. (25C mm x 4.6 mm i.d.)

Column temperature: 30°C

Detection Device: UV Detection Device (wavelength: 210 nm)
11
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Col um tenperature: 30C Detection Device: W
Det ecti on Device (wavelength: 210 nm 11 Moving
phase n- hexane / isopropanol =90 / 10 (v/v) Flow

OmM/m | at i f | a T
Méﬁiﬁ?lB FeanBu%?ngﬁ ?tﬁ@b§g?3§£g¥ theé aregso%V/v)

anti,onet) Lihg;yalue of the area of an
F%gca%ganny }tgrt P§u0|ne) [0045] Exanple 1 The pH of

a stirred aqueous solution (1150 g) containing 10
tert-leucine (100 g, 762 mmol ) was adjusted to 11.5
Calausiaigiean 48%muidy Wei ght aqueous sodi um hydr oxi de

| ut Th f 7
T AT SOy 80 1 A G Ty e e R § 6 T gpn BLomes)
théhsat{&g%fg @faasrggn@%egﬁ%' D B hoys - @éi@fléﬁ‘@lne

add e reaction mxture was anal yzed
[0045HPLC, as a result, 15 it was found that 172 g of
N-tert- butylcarbanDyI-tert-Ieu0|ne was generat ed
Exarfyyleld: 98%, and 0.02% of a di peptide-I|ike conmpound

and 0.07%of N N -di(tert- buﬁé gure? xﬁ ener ted.
TTﬁepﬁkpgfatﬁElrF@QCPHHﬁOH?XFB tEPPer! aEPP fining

tert- aauCLHe é£$84 ] 7%%1§%85? 5ag gﬁﬁugtggftg §E'Fg§glng a 48%

ueous containing L-tert ucin

by weQ%QQ Qqugggsnggﬁiumﬁﬁ adpushedsboudileh. USTHWroa #A8%,
y wei ght aqueous sodlun1hydrOX|de sol uti on.

tert- Eheyeaist@JSyanéttEHt ClsutSy lg i §6@ytama1)3 W& . H ay,l y7e2dmabkhereto

was slowWy added thereto 25 in an ice hath. The
in anrbeethaih vadhCoRsRETddT WG ROIPd eiffermt Rehours after the

addi ti n The, react.ion m x I
S R i e e R
it wa%*féﬂ%??%ﬂ%¥lf@§Q§QHyN %e&%L%UE%E%b&%amwgi ﬁ%&@ﬂﬂkﬁﬁlne was
: , and 0.02% of a di peptide-Iike conpound

generanddOf RipDf oBzN, - dh{terd2hutty b)diesp wete- gelne raimgghund and
The anount 30 of the enantionmer was bel ow neasurabl e
0.07%| philsN'ide(tept oot yTherea were generated. The pH of the
reaction mixture after the reaction was 9.3.
[0046]
Example 2
The pH of a stirred aqueous solution (1150 g) containing
L-tert-leucine (100 g, 762 mmol) was adjusted to 11.5 using a 48%
by weight aqueous sodium hydroxide solution. Thereafter,
tert-butyl isocyanate (75.5 g, 762 mmol) was slowly added thereto
in an ice bath. The reaction was completed in & hours after the
addition. The reactionmixture was analyzed with HPLC; as a result,
it was found that 172 g of an N-tert-butylcarbamoyl-L-tert-leucine
was generated (yield: 98%), and 0.02% of a dipeptide-like compound
and 0.07% of N,N'-di(tert-butyl)urea were generated. The amount
of the enantiomer was below measurable limits, i.e., 0.01%. The

pH of the reaction mixture after the reaction was 9.3.

[0047]
12
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pH of the reaction mxture after the reaction was
9.3. [0047] 12 Exanple 3 A reaction was carried out
in the sane condition as Exanple 1 except that the
at a prinmacy stage was adjusted to 12.4 using a
by wei ght aqueous sodi um hydr oxi de sol uti on and
AtQ%a@%@oﬁ”QHBtcér@&e&ebbtbghykhbSQQM@n@bﬁdﬂ@§Oﬁ3aé Bxample
nmol ). Wen the reaction was conpleted, in
1 exc@@heﬂumot@s pB &Dua$uamkemfBhag@dda8|amgmﬁted to 12.4 using

tert-butyl isocyanate, 174 of
a 48% Nytestoibusgrearbaryi It @Wﬂ%&%é@%&l@%ﬁéﬁa‘f% use amount

| d:. 99
of e BT L Saar ke BEnt o T | B PR Eh e JHi Ao gt Lon
was cgﬁghE%kad'£ﬁea£heyt%b}agea6WﬁaﬁrgeQ@£@&eghe Eggﬂgloﬁ$of

obt al ned aqueous sol Ution, ethyl acetate (120
tert-pagyladdedyanade} he78agget conpound was extracted by
adjusting the pH to 3.0 using 35% hydrochloric aC|d
N-terpfberyineresrentttaas- Uaﬁgﬁéaels'aﬁn gﬁnﬁétﬂé?d(imeeéﬁ ’

xture was concentrate
the pi g g F&@C’L&&M&hﬁtw@d’a@ wie Sady Foof r?edw%%se'hke
compogpﬁ %tgsﬁl leﬁcﬁﬁﬁ?%%gér?e59t§§9@E@5ege§@dggﬁbﬁgted
[oo4gN-tert- butylcarbannyl-tert-leu0|ne (168 g, yield:
96% purity: 99.9% . 20 [0049] Exanple 4 The pH of
Ta shérokdageeagusotstsoh{2on s ghhromastmtsy (1200 g) was
tert-leucine (2.40 g, 18,3 nmol) was adj usted

12.
addedus%% BB TH v%?“&i‘ﬁu%d@%%§ Sodt Urfichyr 653 it The pr

o 3. G s TICHFO g BISEIL 25, BN 200 s e

with &SFPer azweg% Péﬁe,erm:u@lf@ X} eenasersiiaded dorpdut 1 / 5.
hours, 4.49 g of an N-phenyl carbanoyl -tert-1| euci ne

Theremﬁsegenthnede(YV@Ddg o8y, adtdhrd pH was tOx6urend The

Eggtlde | i ke conpound was not_ detected and 0, 5%, of
precipi Retef(EBY L phenyryar 86PAEPECGeRBFarigded, to obtain white

crystals of N-tert-butylcarbamoyl-tert-leucine (168 g, yield: 96%,

Exa

purity: 95.9%).
[0049]

Example 4

The pE of a stirred aqueous solution (20.6 g) containing

tert-leucine (2.40 g, 18.3 mmol} was adjusted to 12.5 using a 30%
by weight agueous sodium hydroxide sclution. Thereafter, phenyl
isocyanate (2.18 g, 18.3 mmcl) was slowly added thereto at ambient
temperatures. After the mixture was stirred for 3 hours, 4.49 g
of an N-phenylcarbamoyl-tert-leucine was generated (yield: 98%),
the pH was 10.6, and dipeptide-like compound was not detected and
0.5% of N,N'-di(tert-phenyl)urea were generated.
[0050]

Comparative Example 1

The pH of a stirred agueous solution (574 g) containing
13
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30 [0050] Conparative Exanple 1 The pH of a stirred
aqueous solution (574 g) containing 13 tert-I|eucine
(66.2 g, 505 mmol) was adjusted to 10.3 using a 48%

core Bl 2% S8 s plon o
by we%?ﬁ%u gwégugdggglﬁﬁeﬁ§59%xi5eanlﬁ€1Q§th'Tﬁgfégfﬂéﬁ

was stirr 3 hours, 101 g of an
tert- }bhtﬁltzm&yém@aqmyla er bibemabhe wis sgendrnatdded thereto
(yield: 7% the pH was 7.6, and 5. 3% of
in andl@@ﬁmﬂder ﬂ@@e@oﬁ@@uﬁdxiwgeowgﬁ)S@ﬂrred for 13 hours, 101
di (tert-hutyl)urea were generated. [005

3 of orhir SR N VRS Ak EEet £3o12°0 herRg Yiele:
%) t8n/ w%ghw59t§nc§%u?%t éfsgfj%%?%fdgrf’i%g%o?@dﬂdcp%nd 0.2%

home e’ change o was not observed
of N ﬁhEdYI@éﬁttuu@§1§b@egkhadeugéneaated[0052]

Conparative Exanple 2 The pH of a stirred aqueous
[CC51%0lution (45.0 g) containing 15 tert-Ieucine (4 47

, 34.1 mmol) was adjusted to 10,2 using.a_ 48%
Tgérgﬁﬁtﬁaue8£§ §3dW€ﬁ1ﬁ98W0§p685§89uFP02 9h8?é59t@r48° Ly

veson AP OB 0 () MR Mo o

the r&OPE lLdnok Lps@r@fed in the vicinity of the pH adjustment.
N-tert-butyl carbanoyl -tert-1euci ne was gener at ed

[cos2{yield: 91%, 20 the pH was 8.2, and 0. 3% of
di pepti de-1i ke conpound and 5. 696of
Comﬁ@ﬂ@tkﬂ%tﬁﬁﬁmmkﬁy$)urea were generated. 14 CLAIMS 1.

ﬁFcB b8%0§| Stir elg%ébﬁgu%eSFgéﬁﬁfEH By -Chd) g ERE 5P Ing
tert—iQﬁHYEé (3)47 é%liiﬂﬂ“ﬂMOI R%ascggﬁhgted.to 10.2 using a 48%
by weight agueous sodium hydroxide solution. Thereafter,
tert-butyl isocyanate {4.06 g, 41.0 mmol) was slowly added thereto
in an ice bath. When the reaction was completed, 7.15 g of
N-tert-butylicarbamoyl-tert-leucine was generated (yield: 91%),
the pH was 8.2, and 0.3% of dipeptide-like compound and 5.6% of

N,N'-di (tert-butyl)urea were generated.

14
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(2) wherein, Rl is a hydrogen atom an optionally
substituted al kyl group 10 having 1 to 10 carbon
atons, or an optionally substituted aryl group
having 6 to 12 carbon angﬁszonprising a step of
mxing tert-leucine with D?socyanic acid conpound
represented by the general formula (1): R1-N=C=0 (1)
15 wherein, Rl is the same as described above, while
1a pk ptotbes nfgtupectdsckeph at antNlessbbhanl8tOrandesucine
not nmore than 13.5, wherein an anount the isocyanic
repregentiedohpotihd tsnaorll dozmuhan (20:9 times by nole and
not nore than 1.1 tines by nole relative an 20
anmmint off the tert-leucine. 2. The production process
a dj @ claim1l1, wherein RL is an alkyl group
' 2 to 6 carbon atons or an aryl group having 6
atons. 25 3. The production process according
toclaiml1 or 2, wherein the
N- d& banoyl -tert-1eucine represented by the genera

formul a 2) is an optically-active substance. 15
wherein, R is a hydrogen atom, an optionally substituted alkyl group

having 1 to 10 carbon atoms, or an optionally substituted aryl group
having 6 to 12 carbon atoms,

compriging a step of mixing tert-leucine with an isocyanic acid
éompound represented by the general formula (1):
R'-N=C=0 (1)
wherein, R' is the same as described above,
while a pH of the mixture is kept at not less than 8.0 and not more
than 13.5,

wherein an amount the isocyanic acid compound is not less than
0.9 times by mole and not more than 1.1 times by mole relative an

amount of the tert-leucine.

2. The production process according to claim 1, wherein R is
an alkyl group having 2 to 6 carbon atoms or an aryl group having

6 carbon atoms.

3. The production process according to claim 1 or 2, wherein
the N-carbamoyl-tert-leucine represented by the general formula

(2) 1s an optically-active substance.
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