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Probiotics to Inprove Gut Mcrobiota Field of the
Invention This invention relates to the adm ni stration

wo ooosntsmt s del i vered by Caesarean section of BCT/EP2008/054316
specific probiotic bacterial strain capable of
pronoting an early bifidogenic gut m crobiota.
Background to the Invention Imedi ately before birth,
the gastro-intestinal tract of a baby is thought to be
sterile. During the normal process of birth, it

t paf [ ' '
A GRTABBRR TP R Arer RN S AR s LY B p TR TRACYEIc
BENZAZEPINEEL. The faecal mcrobiota of a healthy,
vagi nal | y-del i vered, breast-fed infant of age 2 to 4
weeks which may be taken as the opti mum m crobiota for
The rgsemjeingediop Idatgdnionat eetsg Birf igoberpeeation shécitetgacyclic

be¥akBpifo R daﬂﬁfu%b%@'ﬂ S {)ﬁ'ﬁeﬁ'\' Ssbspdal @r?a?l%mém)ﬁme%s@f the R
Bact er i des such as Bacteriodes fra eci es,

ilis s to
or Shermax e divsRlG Wi selries B I'?Bﬁeédgteg’ﬁ%qiat%sa”d its use for the
pre@bmbﬁ bdm&tazé{nhe haVihg acbPtarlid eRaitfonveiarixogssalf bR W SForm.

e. a pattern of t crabi ot : :
g gl Bt BAIR i el RO BBl ffeqn infermediate
tetrahynlit dotmeourat lealirngstbstantialtementimadricdaxcess of the R or S form.
vagi nal l y-del i vered, breast-fed infant, Bifidobacteria
formthe basis of the m crobiota accounting for 60-90
Mirtazgping ot all.4&d{18r14Q-NerakysoLrmethy!-rRytAazinaiit. éadnyridelzdicligloenz-
azePirfe iP5 BMRERSicicBn@stindRdvikphe if@mutenel opment  whi ch,
?gggther MA$ﬁ blf?dobactégﬁgl dom nation | eads to
enhanced absorption and therefore utilisation of
ingested nutrition. G gfly have studied the
faecal mcrobiota of he vhy [
section and conpared i tNw\th
group of infants born by vagiyal delivery. They
concl uded that the gut flo of infants born by
caesarean delivery may be disturbed for up to six
nont hs after the birth. SpeC|f|caIIy they noted that
the rates of coIonlsatlodxﬂwzglfldobacterla and
Lactobacilli in the caesarean group reached the rates

The EpBROgTIL S bl ahend el e Ay R s B SedSh R mbgicine

for dhe tréEpaamit olﬁ/ldepl@fs‘slonaother Hesdidzy ubed fortreirBoapindpave also been

o L b eB T B B8 Ko EPTRERL AR fgpon o

slepr disardersamchapnage ht\/@shtga@g@s atdthRpielogica) @f'fetzts of the-er@Biiomers

of glr"ﬂ&rap%rgﬁrgs @%ﬁn@rugg@ite%ﬁaﬁdhqielﬁ&bﬁarmacolo y 1986, vol. 25,
del ayed/ aberrant col oni sation may

PP-2B < udiRuEanet &y n 98¢ V?'hé%ﬁ@sé%éﬁ? d%@v@losbﬁérﬁ' dyeuro-
phérh%cblﬁ@ﬁntgsendolhawq)d i3pgadst; I@ﬂ&zr@ﬂ@sewwes 200, ;sme85 -201)

rences i | ora. [For Lauber ea
meflid] el APl misd ey e Py, s o ] G mdke the
engptieatees, im pskicolbr theab-mhidazapireaavailalge naldrge debdmtities.ethe present
mvéﬂfo%%r%vi@%@qglerngﬁrgv&'ﬁ?rﬂl of é?@%ﬁ%fe%?@ro%%‘éﬁé@%f Eﬂeprﬂe guantities of
roi nt esti nal topl ¢ dermat
en@‘élﬁmeflp@b(tnueﬁmdtﬁzawgetané r¢lat|e§tbepé%|ep@ﬁ8| ife", Arch Dis
Chil d 2004; 89:993-997). Negele et al found that
caesarean delivery may. be an additional rjsk fact
Y%’P%vﬂg 'i‘f@jJ SaA'& %nqvagﬂ esaf JpPt |th§af’fe<5’ﬁr%t'8”f‘2fo’8'”azap'”e us
40618481 geesber vhdatidne wigen of féumsty@@rsi}'nt(hbﬁrQQbBerﬁé @l which the

syn&hﬁsq%%fomlﬁtg %p‘flvergr?g?g%do?ﬁ/p glg(%)c{mt }tlngfré)m %’ E' ?tlt %@ n?cotlnltrlle

| mmunol 2004:15:48 - 54). It has al so been suggested

that system c | owgrade inflammation and a sub-optim
gut mcrobiota may al so be inplicated in the

devel opnent of obesity (Fantuzzi G "Adi pose tissue,
adi poki nes, and inflammation" J Allergy Cin | munol.
2005 | 15:91 1-919,. Backhed F, Ding H Wang T, et al.
The gut n1crob|ota as an enV|ronnentaI factor t hat

. . o, BT} ~ ' | A - 1 1~ A NN A

ants born by caesarean
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In the recent past, certain strains of bacteria have

attracted considerable attention because they have
whems/12380d to exhi bit val uabl e properties forPeERP10D8/054316

ingested. In particular, specific strains of the

genera Lactobacilli and Bifidobacteria have been found

to be able to colonise the pntestine, to reduce the

capability of pathogenic bacteria to adhere to the

Furittir @sddifitatiorapotviaabiidistagdLofl i @outeTane® slisHelaémlybeen described

n o PR LRt 05 5afe Bt mos. cal | ed

probiotics and it has already been proposed to add
Iy t ri f
Act%!{ﬂhﬁ?& sréeog'r%u 3 a&shave E1 U§466;2r8ﬁ|§erﬁlﬂgﬁgtp9r§égy+rﬁﬁe ob%a;ned as a
resqib@f ProelpBire of @pqarapw!d gidermadkantfpl e, EP O 199 535, EP 0
768 375, WD 97/00078, EP 0 577 903 and WO00/ 53200
di scl ose specific strains of Lactobacilli and
Bi fi dobacteria and their beneficial effects. Mre
recently, sonme concerns havg 'been expressed about the
addi tion of probiotic [ i nfant forrmula which
is intended as the sol% sburc nutrition for
infants in the first si s of life. These
concerns were sunmari zed tht e nedi cal position paper
fromthe ESPGHAN Conm ttee\oq Nutrition entitled
"Probiotic Bacteria in Dietetic Products for Infants"
(Journal of Paediatric GEstnﬁfnterology and Nutrition,
38:365-374). The intesti &' obi ot a pl ays an
inportant role in the hydronS|s of indigestible
Exﬁjnirzllggﬁfr" ﬂ{%ﬁné’} déje Cegasru#fgr?(?‘aé@ A é&‘rtlgl‘?é:g @/drochloric
nonosacc arl Ges 'an on 0 opro I pase
acigyy pigrie eagid, afas'fltucarﬁa@ﬂiwtmd vplncpa@bgrl@quheqqlmhpsmwiph@qid (PPA),
phdsphBRS &XGEMBlide/ d?\%@ﬁhd#%@%&l@fe%dt MIS mnsd%l & aluminium

cont ai ns "not onI ol i gosacchar i des
chlgfigs, deyHa chloFifg:, Z'%& CP'H@d%atWeCW'?ﬁ'ﬁ? t'&é‘#&ﬁ’f‘n%"’&“ﬁrd@%@” irflugride,
antiodnyi pemtachiyricehans mrlaamuﬁl iet@@ﬁlaﬂ@@rlnaumesm bfepaliion of
ants, such as

.&%t.of breast-Feg F | [ g g rhum id |
MITEARNR SafESORLELaPY y ik NS Y58 O P % 4TYTG 13gd- In
WQI0/ggysadios andicdies] that contenteteds sullBrit adidaobest praferiedngum

is also adapted to the conditions in the |arge

i ntestine where energy harvest fromslowy absorbabl e
The aplisshiageliien ot wrediqniigearing hghalse beap pedigrgediprléS4062848.

By @ fethes dl&l(%@@ﬁrg UB@OMM‘Bheﬁé’rqi@ﬁ%héaltyﬁﬁIre hhl@azaplng is tobtalned
m cr obi ot a

i?ablls nent of zﬁg riate |ntest|na
by e 50rMiNg F’FtPéeOHW'CbeS sﬁgnlﬁe?ﬁ%ﬂﬁ‘t o 'eGgBRKquBIAEaZzapine  with
endriahictiyalitemet ofib@ royltaiarit heids @methian o filtekndpotiptbe tthed formed

L e T L e D
aquelws eihomeniel IeathIStrh@thocﬂ Inesodutios oh three enkrttiomersooialies at the end of
it QafviRifer hGin %rﬁjf&@jrégl 'r%@gﬁl?:tm&fturé‘%f m|rtazap|ne It

propriate |ntest|na m crobiota in I nfant
fo”f’\N‘F sthersiage nifat dee pveradt vieldl Pl eath; %ne\ﬁ@@r@eql@lly pure Compound

obtBAEl I.§tel|aawbw |66 ah@ cah »ﬁ@merttfeem@.térthsmsow N‘abih@emﬁmback of such

nel mnisterin actic dose
a 48 Slagerpelonsy Sspetianss RohSaN iR LRGP e geeratod.
It woaekas parefidial tovieave. a Boraeconoofic ateertvinoamiehtatly Asnigotnedhod in
I [ r -
Wh@p \ﬁ%{mér@ 4%36@% @Waga g? rﬁ%ﬁkj ly%g%psay \‘fqﬁl?] éeqp o%?‘e}ll Jn%goved
wew1crob|ota accounting for 60-90 % of total bacteria in
the infant gut. The species of Bifidobacteria that are
predom nant| yfound in such infants are Bifi dobacterium
breve, Bifidobacteriuminfantis, and Bifidobacterium
| ongum The present inventors have surprisingly found
that adm nistration of a specific strain of a
di fferent species of Bifidobacteria, namely
Bi fi dobacteriumlactis CNCM 1-3446 pronotes the
developnent of an early blfldogenlc |ntest|na
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reduci ng the risk of subsequent devel opnent of allergy
in infants delivered by caesarean section. In a

wo oshzss7aspect, the invention provides the useCDEP2008/054316
Bi fi dobacteriumlactis CNCM 1-3446 in the manufacture
of a medi canent or therapeutic nutritional conposition
for preventing or treating diarrhoea in infants
del i vered by caesarean section. The invention extends

In tJe4@62m8 hoebredrk R B ithe ;iuhe edemaincawentmmﬁzaaneerarghyalso be
nl.c, I lota In |

obtsgneg ggrgtﬁetéc&qy E}é HF'ingr?ph @Y%%reﬁnrsgrsd‘g tge (,Jllast rlng chsuredstep
Howhesraip eas ifaundrtbairibe m‘ettBidfdedsonhim:t ielUS4P6L848 arsd \BIKIOWE2782 with

o540 AR08 0B BB A AR H oy, oo

e I nventi
reagi@menndiions alrye pxagseiMe radegisatinat an i nf ant del i ver ed
by caesarean section will subsequently devel op allergy

S| rovi di n a therapeutic anount of , ,
sbED 2BUSi0TABh & dengines ity P Shesis ghenaspmerically
pu:’eymmsaheatw ﬁﬁ@tdlm(rjeilfbﬂ annemmmdmeﬁcatulyeptﬂerr@mmmd of above
invent.i q 0 _ex s.ta ventlng or
forinfi6c P Stbaflch Bl TSkt And g el S pE e bv
magipgta epecnfmpelesthmgomir@‘vthdl atypva némioape utngcclesimy neagehts. The

meEtofd' HORBRS" tr aFntlr'ta?Za R 3e31%ﬁ 6rﬂﬁ|"i’(,n éx@é&v&om%ﬁng ring

caesar ean sec ion and i n nee
C|0Wr§h‘i>fn@ SRNRABING 0REFAr BT tiadarpiat(fe avinge APANUGMEAE opxgess by
treRflehEWRh Tarb%ﬁtalﬁg il i tihebbshceTof Bi dolvdabach eiitabie Eahbihstion of
CN% n i, nfant born by caesarean section in
an gg &)&9 Oé%a%?o Yer?éonpl etely understood prines the
gastrointestinal tract of the infant to favour
Tthth?/g Eeerﬁvg?fﬁua %g%eggae&%n#T%g(ﬁﬁ)eﬁﬁrgg\kgio%/pwm0 can proceed
witlydut rreiabtahtjal raegyniaalidny byl selegtore ¢f ‘ttnac appropriate dogdttlhmfugttw that
undé?%hch Bbr’?dlﬁ%ﬁt@ej élﬁnlﬁ'&an@ Qtn%ﬂh%télde'qprbﬁgﬁ§ RSoFri&d fh'a?lforﬁﬁllcates

pi sodés of diarrhoea such have been shown t
purgpfiilqtrb Pf {hef IANEORIEE | 'V'S?@P”tﬁ/ ae%@g&?e@é_lﬁn%yegetpgqatqst the pverall

yieldWwt thesrotél BBlert 8@t the Rema80e bf Sid@brodattedbs 8k ipBdvented only at
nt devel nt. of aller

the;éo%ﬁgﬁﬁségfgéﬁq%tpl(}rg%.:lx%s@%u?ormegt? I gﬁhﬁ isvention to &Xvide a
mefedsifoi stabi @nepavatfomodofalrhidezppire, it pdrtcllar bef mattezbpine in

en%rl?i@hteirilzall'lyspu%totrrn%} V\htﬂeanoewaﬁ% Qr% e>{)c|e§%8§§tg‘li P% fc?thCtlHat does

'8 ¢ol o 'sar erium

notlf@dtﬂﬁ@mdlawsltself but rat her to pronote

col on| sation with other species so as to achi eve an

ear | %/ bi fi dogenic intestjinal mcrobiota conparab
Thlﬁn QtH o[thhﬁs p% @Chlﬁv%éﬂ] tthle,’me)tp%%sa[cp@rgmg to the |nvent|on for the
prema@ztuarabt yrirtehpivie (fecmila i iaingBi sedstdpriacen dntio@Bri©éxde’e of the

§aw shows reve and B. | ongum

Rog {rggﬁ JZW%@@?ICO%HST%H%%WS %Tﬁtent sanpl es at day 14
a: phvidingatmanoxylc geidtcoipotnd acdording &v &gelad hhviag lausddstantial
endi¥nCAb SLORL G e ROFSTUGr © 2 shovs C perfr| ngens

counts in Luna content and faecal sanples at day 14
b: WV?'ﬁ'éﬁtﬂtﬁeQﬁr @W“@ﬁ@@'@ml’cﬁ’th@Omp@e”@hW‘éﬁg@tﬂeWP 9Pk DiPgHCINg a
ketb@@yorﬁb&[nghjf%anu@eﬁt ai l ed Descrl ption of the Invention

S S eclfﬁ(catlon terns hav

c: Pretnna FRPUTESNfigRe C°m88t*”‘1/ ”bY"tth &oﬂgﬂu%’dvﬂ%%ﬁ%k’ form the
interinediate lotdadxynseaippuh®bf Formulbdnandip to the age of 12

a [ r Wi
R D S
theBiyHraxy lsaepevndulih Usitfgamstiang Fadl@bleﬂ fgahdbact eri um | ongum
to the exclusion of appreciable populations of such
species as Costridia andStreptococci and which is
generally conparable with that found in a
vagi nal | ydel i vered, breast fed infant of the sane age.
"infant" nmeans a child under the age of 12 nonths.
"prebiotic" neans a non-digestible food ingredient
that benef|C|aIIy affects the host by selectlvely

o, . . o o o
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the Concept of Prebiotics" J. Nutr 125:1401 - 1412).

"probiotic" nmeans mcrobial cell preparations or
waeovporesmt s of microbial cells with a benefi ci BdT/BPf0e€054316

on the health or well-being of the host. (Sal m nen S,

OQuwehand A. Benno Y. et al "Probiotics: how should

they be defined" Trends Food Sci. Technol. 1999: 10

107-10). Al references to percentages are percentages

by wei ght unl ess otherw se stated. Bifidobacterium

Iactglgs CNCI\/Il 3446 i sold inter alo@ by the Christian

2 "Bi f i dobact el i
1-3446 is co-adm nisstered with a iotic. Suit
prebiotics include cenrtain oligosaccharides, such as
fruct ool i gosacchari des gF(B) and
gal BETHHR f gosaccharficdBYlalicos) . A EomBII:Nk i on of FormulalVv
prebiotics may be used such as 90% GOS vvi th 10% short
chain fructo-oligasacchar.i des suc rod

i Aactobie P G BRSRERUBEN BaabsPhoiBeRnRAHEL a3 Winour

forrmstiarhef quvy siniftcasiohrdoum dé side Ipeoductsd & hereerdcti®e prd(ict) cade used

for ?Te&i'lngl?hﬁgﬁac%%ﬁédl%V%ﬁrétmgrvﬁ{h%m ﬁ]‘ré} r@%}%@ij@t %‘Cfuhij/e (a)éhrification
or ok apticeineesRiLtiont Jhatreethed | oot EWaRiato eaables be Arpdytion of
mirtd¥8piale QHB &I toRs ﬂﬁaré\eﬁﬂh%GQ'an%@@htld?ﬁerﬂQ&e@& the R or S form

| NAc al , 3Gal 20-90 wt % of
of Shlea a0 T PnGIghLSRaNRTS GLslsoth 3 IV ey B more
pre@aily ilsisrtgarcal vedigtGadrcenGan b Im @&GakefblapyGbss (Bahld wéigat percent

I :
(Wt%af;%ge%s d%% Fgé%ﬁ%\”%'gl‘f (éqng @I ;grpd%gfjlvgl{edg)%tﬁe t?ta \eﬁalght of
the@kbtbllnee@‘aactl@h PCalctbt 1403). Brederahly bthe 3maintithedGekeess of the
deé?rled%ﬁaﬁtlcﬁw |§aﬁgaé’f‘9%/o cjﬁ% pie@é}%ﬁl Mt A 9Hopt ed
ol i gosacchari de sel ecte romth gr oup conpri sing
NeuAcaz2, 3Gal bl , 4d ¢ and NeuAca2, 6Gal bl ,4d c. Such an

Th@hér@ﬂﬁ&ﬁ‘a@h@héd@ugéc%hélrfeeinltﬁe @@ﬁ@rﬂd h@@lmh@ tHenrie cdmhwnly uded to
t he on ents are jincor

e PN Byl e A Pese BreAfe i 1B st e Bereo.

Thé tdne roirtagasiee akmseablm thie descriptide £an irdfedtoathedeform, the R form or
R i Xt ur. ' b

the rjégérﬁlcqg ﬂf%h@y)gbl ?r%&hhtﬂé 'cggtgl Iﬁé’%ﬂﬁ- fgg‘;tgn# Eﬁgga PNEterm

mlrtﬂzaglog aWQIéQ%)WIch@%WQ&X% ofR)t ore (Shseediiicatly melers dp the

enﬁtlb%@spm@rdoﬂ%ﬁ}ud afih QtQIcﬁQe%r%des IBB&P&%% il tﬁ@ descrlptlon

si alyl ated ol igosaccharijd er ab
de@ﬁt%‘lgu‘?r@ %’Hﬁ?'%@%mﬂ"%me\ﬂﬁ@/ﬁ 6‘? C?Y?é tl‘l? ac &g éffeeg form and the
racehicfefACaRas bpifcalldditedtdtherfvisthe ot her neutr al

ol i gosacchari de(s) and 15-30 wt % of the sialylated

ol i gosaccharide®). A particularly preferred mxture is
Th@0ompdoraf withh Bolhda 8t gdraxtrise's odpagioieas dreamathechiral Eéhtnet Hocarbon

% af

atoﬂf 1{61% gﬁ&)ﬁél C@‘s@%ﬁg}g I‘“aggfe%f?tﬁ%nt %?ﬁ attaQNrW%h he hHHItE)QyI group is
attaﬂhego%@&@ﬁaentbveofﬁﬁlIﬁtcgm@ow& I Bletroignmass ﬁﬂ@ exist comprising two

d|a§l@|’ééﬁd?inf§?§ | MZC 5'(${eS)5 @ r0/§83§) tl-nﬁ/ve?@?cihfth%ddescrlptlon the
ac

N-acetyl at 0 90 wt %
indiggen |%% Fe?é’UtOr” 6 r? éﬁ’ ed%‘(rgﬂuré‘ﬁan gl @‘6 ?tk}{r% gntre that
is dréeens pecdrborestosi ®byih meemhdrdle fresaljadaat iodké aitrogbe
ol i gosacchari de m xture descri bed above may be
prepared fromone or nore animal mlks. The m |k may
be obtained fromany mammal, in particular from cows,
goats, buffal os, horses, elephants, canels or sheep.
Alternatively the oligosaccharide m xture descri bed
above may be prepared by purchasing and m xing the
i ndi vi dual conponents. For exanple, synthesised
gal act o-ol i gosacchari des such as Gl bl,6Gl bl,4d c
Gl bl ,6Gl bl,6dc, Glbl,3Gl bl,4d c, Gl bl, 6Gal
bI 6Ga| bI 4GI c, Galbl,6Gl bl,3Gl bl,4dc and

~ ~ f\f\_l 11 ~ N | .__',.L...__ ' Y o
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Kyowa Hakko Kogyo Co., Ltd. Alternatively, specific

gl ycosl ytransferases, such as gal actosyltransferases
woreyshessased t o produce neutral ol i gosacchari decT/EPm®08/054316

N-acetyl ated ol i gosacchari des nay be prepared by the

action of glucosam ni dase and/ or gal act osam ni dase on

N-acetyl -glucose and/ or N-agetyl gal actose. Equally,

N-acetyl - gal act osyl transferases and/ or

Thdltereekybnt@neriesaxceds” mf%aﬁeaumcb&)ew@éh therandiings of each

or B SRRRBINSE5 PreBr Ran T b ¢ BEHROR 00 D8R L ey B £pedtnd in

theemizyure xpressedrias namterdvagen &t 10C). Iar@beratenemtmbm&lnts the term

sugﬁﬁﬁﬂ?%ﬂght%er*c%%ggs lréﬁan% acnaér?anﬁ Qrﬁem g§ E%f %Ye than 50%
r natural enzy

prefmyblbén@rﬁgﬁhﬁeéﬂé/@ merep pesikiakly rrégr@etﬂan v?é)"/s UBEY aloées péﬁi@rably

moeenzme@ov Iaﬂsalrﬁogfl 5@?&%@& rfstet tHaRS9®¥,. Mh ek WehhiRBure” or
ated ol jgosaccharide formation

use
SUE%%”‘E?E'VPH?'E‘W%E% "89'}/%6% EPPYACRIRAATERS 38 CARRYQRPrICBRPSS Of
at laast 80&Q ke pfef@ably rk ldasivd0%,revePioré peste @byl mars Wedrt$s%.
Anot her option is the chem cal conversion of
ket ohexoses (e.g. fructose) either free or bound to an
Theltdrgosaecivaduaferefars ¢o pragiotis|indfes obtained reaction product other than
m.,v{\%‘zgﬁﬂéy(lrh%XB?W&%)%r i?équﬁ" E@dyllntb‘?ﬁgélaf@ nl%e‘l\:flréts%ﬁég B8 side

I gosacchar| de as descr i In Wo
proguets dogs 99} inflyrisR theorazntiomeric expess3y: agﬁlagggnempfea compound

of ﬂiﬂeah\)@nfﬁb@dasp Heg@fam&ham éﬁ‘&}s§é§ béllob(lbtelda&ileﬂﬁ antﬂrtﬁie @mounts of
Spol at e

t 0S ra
endipmEEs PR CRRABIGS S BHEAiat He SMoCBLY e bk S however
is esieveant fmltks utiizatennat i thel ghtaihbe ymirigapihs cad eiglogicaliyedctive

te r :
cormf?%dg bégg'ﬁéz (?(fg%o%az % ﬁ?tr%ﬁ{éir% t g}“l(?dé‘ﬁé %é)egjh ﬁtfegygég%roducts is
COS(tlv@odﬁmemnsummgnt’ae@nnmunéﬁfzgvdﬁs@pdmts biyoutd be ebicat as possible.
fernentation technology. In the latter case m crobes
ei ther express their natural enzynmes and
DeE\Jseﬂeaﬁ@et'm 0%\’5? ra%th@Hgafﬁ%%m&nf'enpr oduce respective
Stepubstrates and enzynmes. Single microbial cultures or

nix d ures n be used. Sjal I-oI| cch
Th? e dhihe et spte 3B oSt fa M EEFIE L Substanta
enattiamterio gxtessnorgurgfedsdy eeswstmanemarslapmrerfo(rﬁ)%udH compound

I . .
mE)ﬁé?ﬂéng bgg)bta%%ﬂ?yh@gggrle%h{ ?lc% raeﬁ[lsh1 r[aér’f%/thg?m mixture as

desprlgadtm U%QBZBé%twmcfa@lrapdmaf@duhsrm byrefergoeact eri a

with established probiotic characteristics nmay be

used. Suitable probiotic lactic acid bacteria include
Stepdrt obaci | | us rhamosus ATCC 53103 obt ai nabl e i nter
In talsi e thenaavibdxylic &yid Cg‘rodii ofl cntboundelis tdrevetted o BBdekone group,

prop e BT P coRtg PR OLIE A S BPY, e sPbopylngeid aroup is

firsBiaotieited ovithlLart tastieadon lamd; subsem@sty réNGM with a Lewis acid. The

A BTt B Sy oo
phaspherusy oxtshiaidga TS kachiatiost lepdesto end inteymegligieradith deoride
corhp&uridl aﬂﬁ% %%0%35) thbﬁ'ereéétéé' Ritlefa BLefﬂléj%ﬁ\th'ﬂfé LI’.@\le acid

e trade b- 03,
prelaray S o BRI} GOBAETIGR BIFTEIRE o7 BTy AP En HS CLAIHE: or
chlbrie toraﬂlec roiafokid &4 ]IGWaanf@uhdhethsit tras nmeadtiobi énedOh@Céeﬂfsl without

0 d h

suidnf) iefhisioh oM.l o kGl MRl RIS RLED o ormua 0

and Bifi dobacterl a may be used. The Bifi dobacterl um

| actis CNCM 1-3446 optionally with the oligosacchari de

m xture described above is preferably adm nistered to

the infant i mediately after delivery and thereafter

for at least the first two nonths of the l[ife of the

infant. More preferably, adm nistration continues

until the infant reaches six nonths of age. The

B| fi dobact eri um I act S CNCI\/I 1 3446 may be adm ni st ered

o, N a Y
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guns, proteins, nodified starches), binders, film

form ng agents, encapsul ating agents/ materi al s,
wowadoBnsised | materials, matrix conpounds, coati PQBEEP2008/054316

emul sifiers, surface active agents, solubilizing

agents (oils, fats, waxes, lecithins etc.),

adsorbents, carriers, fillegs, co-conpounds,

di spersing agents, wetting agents, processing aids
coll® _Oﬂ)élaﬂitﬁhed fr’néWangngagﬁ@t SnantiambAc N@&ksNHFagenicarboxylic acid

wei ght j.e ent s form ng
cotiGtds " B PG SleniS e shbaRBIRETuBpuTormne
suppl ement may al so contain conventi onal
Barj|Geutical additives and adjuvants, excipients and
—£§¥fu9ﬂrs, including, but not limted to, water,
In geg smhedinegntahe bq:tp@@ nvithy Beyetueblllecaju s, first reduced with a weak

redhblgg'tagéflﬁ‘tlelﬁ ;ans?ép%raté@k@;f) (§w&héalo%har\mm FEHHIAN 2Rhfeh alcohol is
il

ene fl avou
theflBrd SUOHRBEN et Pice p SO AF AR FGITaH IR g an alternative
pre&g%mt smbbdifrieat, Sthelkéwnecm‘thSFormlaOrIadSHrsbewetjEl(teﬁigm a one step
ent St fi I I ers, a(g}rql th% tI {1 allrla cases.: & urch VIt s
reaP T M 2 oHiSEHensedcly 139 B STl fRePRg Pefamyi JV-
belteled thag thet rebudtion yof fher ketdree Wlith Eorgudb |l to mlrtazaplne with Formula IV
in %ﬁ%ﬁ%ﬁ%adﬁbh@&@%é’?b%e Fnlﬂﬁm%gfa'téjglgﬁﬁl of Fﬁr’fﬂdl@ﬁf IIrﬁthls case

be adm ni stere
thefgqhobfs %to’ft%'a%@?|%Smﬁtﬁt'”t@ﬁ%¢d'@9rﬁ5@(§4°€ i 4 is pplieved to be

preSEMINP Hel reBitiomBHixiee of thetéductienal |y conplete fornula. A
nutritionally conplete fornmula for admnistration to
| actati ng wonmen according to the invention may
In ogtivpai step &, ﬁwkeieneof:orppomm of. Fékmuls Uii¢ adddueeditetaariytermediate
u Ie n p e
hy(RE»%IIeﬁ Enp'ESHX th Iggrgnuflei i ?ﬁé%”c% b& éod?%d ﬁ'ﬁ%tﬂeguc’ctlg)ﬁqgha mild
redvelipet. Abe eeqmcmtgeagest qtstablla fgrsthgdyllqmeduethn steth@ais a hydride, such
as lrn‘?étgf Rudribe ©F aﬂfd?&l’%‘dﬂde er‘?@@nfé’fé?thg&mes d'r‘b)éﬁlééﬁ ‘?ﬁet&fhydrlde

free am no acids; or conbinafions thereo
prefarablgi P\tg'ugllﬁU@@U%QpW%nG"Wﬂylal%@u@o yﬂﬁlq:ﬂ ei't%‘”hrtﬁ-tert-

butbRydlirkidLidhydtider eb&itmesls(2 Tﬁ@th@@@ﬂﬂﬁybIMnmﬂMycﬁldéoetc Prefered
ohy a so

cpn n a source C dr C f fat. .
Dorp RIS Gy ANATRGRDHERS Y RIEEBEN o aderufide,  nium
borohwdrideA, lithinen f Gitsescnutydteorphyelide ablitlyiupr dviettglboohydrined 0%6dium

: f the formula; for exanple 20%to 30%
”mg%m%ﬂgwéﬂﬁhg%egA suitable fat profile nay be obtained
using a blend of canola oil, corn oil and hlgh oleic

As %b&lb%’dnéﬂd%’efhe%)}dfm&l %&Hb&@nooforrﬁéﬁ o Ry @Y c&% to be a
formula, It preferably prOV|des 409

ded t he
m'%‘éf% %ff 'taﬁ*@reé%’é‘?r@vya%ft 'tsh%O”F‘W?GI with Agymalgi Hhin @ d'aStereome”C
cor:apanbﬂhyai\nﬂ? ewora@hmae cesiees. Howewxamy %bs&lat{eog@nﬂguratlon at the
act ucos tose cor rup _sol.i.ds
seqof B At SO pt e Bl PG o BB s MR B 1 e repagaiion of
theanslproduchdded i f desired. Dietary fibre passes through
the small intestine undigested by enzynmes and
functions as a natural bul king ent and | axati
In finad sigpd ¥ the ketangycopwoyed | f éte@r(b?ﬁ%%y(iﬂ@fyec%mﬂpupﬁ Il of step (c)

areg%lﬁi@&é’d u@n@'&%ﬂoﬁ’é récﬁlﬁ:n{g\’\@géd{pPﬁefér%b@lr ‘ﬁfei?fsfr&{b reductlon agent
ncl ude

our
corB%rfsesr?er@{x? g taldmdrlg%@/qu&hqryamIaéﬂggg e&l%)pv%mtep (c)
ancgumﬂal&bidgenheumbtwéblgemml‘mofalheauramdm hydride and an aluminum
hari infe £

halgséni(gmprg eﬁa%%?ﬁb(réerﬁ@%ﬁleﬁt ﬁert\%% ?\%ﬁé?}d 5 sh 4g1alt ?rle re%ducmg
agerﬁelafner(alurrmm tifodgdendsl generatedpn @ﬁletcaaﬂt;eﬁb@w}am the sentlicing

10 g/1. In addition, the formula also preferably

contains the oligosaccharide m xture described above

in an anount of fromO0.2 to 5 grans per litre of

reconstituted fornmula, preferably 1 to 2 g/1. The

formula may al so contain mnerals and mcronutrients

such as trace elenents and vitamns in accordance with

t he reconnendatlons of vaernnent bodles such as. the

1 1NN~ A o o I .
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One or nore food grade emulsifiers nmay be incorporated
into the fornmula if desired; for exanple diacetyl

w0 2008a235¢8 aci d esters of nono- and di - gl yceriBPE@BEP2008/054316
| ecithin and nono- and di-glycerides. Simlarly
suitable salts and stabilisers may be included. The
formula is preferably enterally adm nistrable; for
exanple in the formof a powder for re-constitution

agéMtt Prefartdd @etahal@ide &det@kmuarheteehydnd@e pn@fetratay GidHem @flumlnum

not hr east dobact
nydrl ot SiaReE LR R SRR i Aoty S PO T REl e ffent s o
mixdigre f auqpodredede and erstrewgmphepra&erablyjaa\hyg thesacidin mder &ess,
pre‘@ré’bl? a}?@g{u}’@gf égﬁgj}?ﬁéb%?ﬁﬂ@g?@tﬁ]nﬁée ggr%rsﬁﬁorﬁgaad BP8AMric acid.
Bi fi dobacteriumlactis CNCM 1- 3446 may be conveniently
adm nistered in an | nfant formula. An infant forrrul a

for use accordln es i nvention ma
Duggp i e SGPERSERS & (RS ABRIFRT B P Y-SR 4, o B 0Ged to
thegeh&ak aaikiurgtoedrevetiliymd idmatior? . Thegbh ok dartarridd eut iYi REsolvent.
Thegfﬁ(élgtgé t)?plfenglc%f)?%nt mpvrel(l%llle}égng (%fﬁ)g%)r?ﬁ%rg e}r[}]:t%?rlf%ﬁac ion condltlons In
caseerf metaheaide reducingsagants, de soivamd isaapiratictomrevent maetionewith the
t
soI@ér}‘g @?%%E@% féfréir\u)ﬂf 8@%&'?/10 I $ C§§L§H Sgr ﬁif&rﬁ)‘éuzg?rétfc dofvent can be
Ch@@ﬂr@é wgmmﬁewlfunrﬁ l§‘§'d/Vb?I*@’[ @leﬁ‘e%wr@é§ e@@@edemﬁewﬁws can be

varfeliSisdtie &N BOTTXdrdr B8 rbMer l%ﬁfpeF@Nreb&f tHS 6lvasts WBkH. ahe reaction

otein s e
torfReg sz ar B0 TGS B A e LS ey o Bereatl By el ap the
otheh égna thes vaetiowteypaesaturg it chicgen trioé t@ohigand prayent rstdeupi@duct
forr%!%%a }?ﬁ: aﬁ%BQIEﬂNr& %[]{JH -l actogl obulin in whatever
proportions are e3|r he proteins may be intact or
hydr ol ysed or a m xt ure of intact and hydrol ysed

Ev&’ft@él@'tﬁ‘@ prddhctrfﬁlyta%‘p r‘i’djéérf l?@!:r?sttaﬁ’izechQ@éYreQ%%Eé @} éé’ a salt with a
ydr ol ysed g}rotelns (degree Of |T%SIS 2

b'O@ﬁ&ab@%?ptaP Coé'ﬂ%tﬂrbagf'érknp‘ﬁﬂ é[hih§ 96% 6\9@@'&%* I%@dlé‘tt can then
be risel infthegyrepargiidiy ot:@v\pharmabgut@bl Breghratioh VabuelfiyERe optical

ns are ui r t he hydrol ysis process nmay be
resB@??n PR At pléfg'cg ?ﬁ%%s'and as is known in the art. For

exanpl e, a whey protein hydrol ysate may be prepared by

sec{‘zdé'ia%h%&%@b'%%%r s m%r?é B¢ &ﬁxd"‘&eé{ I ﬁ?&erﬁ g‘résb %]an%zaplne

I on u
angrEtakes &l br'pgd gsbgrtabﬁhamnw thad captigallyf qative cpmpp@nGFSoQﬁmbe made

froh%‘hcé@%cw@ e%'aﬂtuﬁ)lﬂlfré)%récdf%&g ﬁ%&ﬁmhbf*%hﬂ@o&' &ﬁ'@@gﬁlbe how to
ysi s process. This enabl es t he extent

get FUQ%t'ﬁ@’ @P%@I@é’ﬁﬁe Pbquésof%@ﬂee@elsr Beh disgloge g By 2 specmc
redwem(gh‘stepfast opeificddyini the grosdredsventiom ﬁhﬂ%ubbfb%lblw enantlopure

wei ght of SI ne; ,f.or_.exa ut 7% b of
preffisBitcodthpe Eohigien § mSAETAS Wi Theifiie 1) A8k sRbptomeri
exaghs tahe apadowumpwdyuﬂe}/el Allhexaimmlesnaf mewamgaenaayommtrmtazapme
inv@lv&q'émmbqr?ﬁﬁe dLﬁPyFlﬁﬁlrepoanQ{t %%Weﬁﬁd that reduction
conventi ona oun |n I'nfant formulae such
methogs d’@écr't@ﬁc'aﬁa'ﬁd@@r affecymert resylt g capgigerablg Fﬁp&m@ﬁ%‘ SO

thet Bﬁfa%()fstaﬁ@ﬁelhe isUsRsdeld! BROWHIbERALNEET BdiRFateMU rﬂfér@lf)re

rates is |.actaqs Pre er abl the ar bohyd

d'S%'S%ﬁdSSZe ty *B%PQ%@N@%’H”@@ JR8S 68ed {hePed %lm'”azap'”e
preeasbgliydrbxytl bempourdillieor rinezapifiea mt sdtxaramuhlq/ aventicpurt dorm. The
ger%}rglgg{a?%é)rﬁh{h:egé@%i tdé;%eenlo rrg\ag(g u% P n $§?t%nyto érpénqilopure
intePmefiiata eempeindsafifpronda iintheidedoxy! r@pmpeumﬂ amcgmngalt@fqrmula 1l

sunflower oil and high oleic safflower oil. The

essential fatty acids linoleic and a-linolenic acid

may al so be added as may small anmounts of oils

containing high quantities of preformed arachi donic

aci d and docosahexaenoi ¢ acid such as fish oils or

mcrobial oils. In total, the fat content is

preferably such as to contrlbute betmeen 30 to 55% of

1T .. - o M Y o —l £ a
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of mnerals, vitamns and other nutrients optionally
present in the infant fornmula include vitamn A
woRaness78l , vitamn B2, vitamn B6, vitam n BAQI/EP2008/054316
vitamin E, vitamin K, vitamin C, vitamin D, folic
acid, inositol, niacin, biotin, pantothenic acid,
chol i ne, cal cium phosphorogs, iodine, iron,
magnesi um copper, zinc, mnanganese, chl ori de,
in rBOéraRSIr Wikergoeh HaR n@tetI@rri deRLritsdy. TREréfAre Mk y@ERNOMaIso relates

o i KelfPe o fPipnereBiine oMl Rlgef & S hyoro2-
metfiyhpyrarisof@ridajpyrive(2, §4cl[2kenzazepint1 0¢2H yorde pe redimiguen hatieg an

en%ﬂ?r%ﬁfeﬂg%xbggsa&t th%olﬁ%raé f8r'?? olr f|n %ﬁgﬁﬁb?@rF%ﬁ Brhg fo%ﬁaﬂfg‘j to the

ontai n emul Si I sers
hyCH@X)éoqunmﬂUﬂﬁl naccerding c taci f@”élé,'@er I of1.A35¥010, Aththexahydro-2-
meﬂryr;gIémrz qi—%ﬁ)yrlééﬁ M]FA érIzszepDrr ) er)ahl riécer‘hf&efdrrﬂf &t mixture

contain e0| g;:c aride mxture
ha\ﬂ'egs@rSPBgant%SU%nqoﬁ“eé'ﬁ eéﬁ%?t?n‘f qroﬁﬁ%mz)rtnbegarétpg%e form. In
parfiedlat, itd rsecroﬁ:ompc@rm&t matwﬁgednérmbmeha expéssf eTihbl® ot 3 ford of at

o, The, i 1an for tiona taln ot her
oot 00 e AL RSP 20T oS LR R rofifT B P Fhfboh berow
10 | i, oprefarabrly tmmVe%twt%esThenmbemr diss, retatels tthighé i dse. of said
h I I I
oo ok oy tﬁ%a@‘ep&‘mﬁpﬁ‘ﬁ%ﬁ@ﬁ rd 207 hal g Rostanta
e”%‘ﬁﬂ@f'ceﬁéﬁssé’ig\‘?p?érs 8y may be prepared by bl endi ng
together the protein, the carbohydrate source, and the

0 L5 6 WAaSPBL P Pk SESI S e S3pcebi B, s

impartaanthastha mdrtazapéreds as pane dxepasdibés tredt ist tdvingoohigh ehartiopurity
I I

an@lroﬁ/ #&&@Joﬁ%t%?ﬂ%ﬂ% g?rhgﬁrgrrtgfarpﬁqv oét?arh?rg Bgﬁwg rﬁ%ﬂp{i‘ggédr(? Ry to the

Invpretloajr @mltsvthSI reapirement @ndsthereferepis anost ositadlediferg. use in a

pht#a8EuticBl RIr@uRRLY. 'I’I%t ﬁ%emn%e%ebﬁ@ré&& ?&ta%atrrﬂacedutrcal

reverse osnosi s, hen be mxed in to forma |
formylafiep gommtiting erfbegearnerrevwﬂ AR SGa5R A MseRHdryS form

of @th@uét S99 Coreferatiput 16430 G5%0ar dorelp siak p%dddﬂsethereof in an
| en Lers nn
QBT 70 e RBTaTF g Belols S e o R*rﬁarm Bhe 3RS ol s farm of

a phaemaceotical eccepéadie $aitrthereafipl e in two stages. The
liquid m xture may then be thermally treated to reduce
bacterial |oads, by rapidly heating the liquid mxture
The mtermeérﬁ%a@pmleomouwélwetrtglee@rn algBue). 8@ot4t18 14bdgrahydro-
2- nqe'i%&réﬂﬁgl[ﬁh%byr@oﬁﬁ@-@ﬂﬂﬁeﬁ&z@&ﬁub -3, ¥ BURS cb@pound which

exa% ma%‘éi carried out St eaminjection
canygehGatagrouely bsyu aioré%ﬁ%ﬁraeﬁwnf%rm'e%aﬁmee ge p‘F%‘I?%’U”d can
opthﬁ‘raﬂy ﬂbéCbl@p@r%H acdofding ttdieliffdrenti shetioys Lthen Rgcl@dcaiedved The

oD RS b G B be W BT BkibabR Y recucton of

corhpommge Hi séith; Svongexedyuirg iagettaoas taggertbedt abd@utinlpaRdar for

mir{% ﬁh@%%viﬁ/g a'\éau%sfa trél%ﬁaﬁﬁJﬁérrcséxegﬁTﬁqg%ﬁb&@ fo?ml\'ﬁ?e fn9ention
e second eni sed

is aigocditactednigyhe H%OfkﬁeCWUIPQLI'i‘@rhadtﬂ@IFélﬂmtl'@ IR.crre Iy zgubstantially

enéﬁﬂlaﬁur‘e' Reoﬁ%mf@ﬂﬁn?& tHeU pRepaatioht 8MnM&aziptheYl fiefedtsly having
and sol coptent of the honmpgeni sed m xture

S
ena&}“@ﬁ@&ﬁ%ﬁiﬁ%ﬁﬂ*&? REj8d?8H at this point. The

honogeni sed m xture is transferred to a SUItabIe
r r e |
Théi (ftﬁcgjn%(%gfffe@d tboth%qﬁganﬁgn j?snsc' ecﬁré Ig”jegfl%u rat\‘rjréeparlgpargﬁon of
mlrtazrasmer butdast kaen foﬂncI tsbe tehaailyamwatﬁe/d‘whw@irwatiowm‘ other
Bi fi dobacteriumlactis CNCM 1-3446 nay be cul tured
according to any suitable nmethod and prepared for
addition to the nutritional or infant fornula by
freeze-drying or spray-drying for exanple.
Al ternatively, Bifidobacteriumlactis CNCM 1-3446 can
be bought from Christian Hansen under the trade nmark
Bb 12(r) aIready prepared in a surtable fornrfor

o, o
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Exanple 1 An exanple of the conposition of a suitable

infant fornula to be used in the present invention is
w@eawen23sed owA VETHOD FOR THE PREPARATI ON O F APCT/EP2008/054316

ENANTI OVER O F A TETRACYCLI C BENZAZEPI NE. The present

invention relates to a nethod for the preparation of a

tetracyclic benzazepine, ingparticular of mrtazapine,

in substantial enantiomeric excess of the Ror S form
tetrza'hg/cnmu@ﬂpdmwsf UhérbRyre, Bb At \@HLibP isalse \dekcted te raniﬁéth@tj dor the

us aration of zapl ne hav
preBBGURA el <t o BREPIY: Sisebdlnd tarTofm s AT, PRuRg op fanta
endrttiemenv entessoffte SharR fehmawherdin iastead hbthefaarbddgiic compound
of FP&%?J qt iop #BBxyGhB b&%ﬁddﬁ%dbééo‘?duhgtt%a%%hf C\Fﬂggﬂg”&gstannal
Vi ng 'sibstan enan xces

enqrﬁlpmerlme(xp%@sagf I‘,ﬁ]@ $ of R form, 4s used in steps a-d of the method of the

mvé&.o?aﬂd%sbﬁa@wg férhmb féydonﬂwuaa loRebrndia av] M&éﬂw?an%@l bnd Z
benzazepi n is a tetrac ic ¢ oun avin
repf RLTIRg F‘?}’C“ﬁ)SF FAMRIFiNg ﬁ*}ﬁ% H%UEWE‘EP%“’%WP&S d"’ffeﬁem fing
strurmem'r @réfbmblyr@pfdsédlsamﬂaﬁt&ﬁaﬂrcer&@ tstbnally gormprling Retefd@itoms,
ek Lrea rrenrt ) Idepr ession. Ot her nedical uses for
P rﬁ??%?gb H%@éyalso been reported e.g., WD 99/ 25356
and WO 01/58453 di sclose its use in the treatnent of

sl eep disorders and apnea. Investigations into the
bi ol ogi cs jis

(e. g

vol . 25

pp. 501 507
1988,

enantioners, \i n partl cular the S-mr{azapine available
in large quantities. The present invention provides
for m‘provenrg;mlﬂ yvan efficient progycti,gyof large
quantities of enantionerically pure mrtazapine and
rel ated benzazepines. A variety of nethods are known

erignsltrlh@ur@rk beferbh§ RESRApREEAY £ aP@rﬁétﬂ:Zﬂﬁg Ngrucld®e optionally
062848 descri bes va at| ns w t hi

CorR AT Hag € BRI aBl R IR & S Hehaaing Slhothie £ Seeleiohl is a

pargialty buesammetmﬂpd)n sdtechtet ﬁhg chg1pﬁ1§|ﬁgﬁfae2tosel@$tt fifgutr@ehber atoms,
preﬂ—#rgtﬁt | O ?€a§§53r{b§rﬂgé€e | gt R ltrb nr’?n rué:!rhsfess s(ag\%%d/or V4
ma@@bﬁ@ﬂ@@ onmr Wresameiuawm Lesclﬁi Ir@meenmﬂy selected diony alkyl, aryl,
aIk&Irb@ylr@rt ﬂ?&f@ﬁ%ﬁblﬁ}ﬁgo%?r Wgﬁ@%é%&bfdr%éﬁpéteé b%ﬂ@s l%? fone or

ring closure of a conpound
mof%fr‘%'loa?t@'ﬂf or IPagN: é‘yWOE}’(%ﬁ!'fé@éC@T"a@@éWr%&ént s incl ude
acids such as sulfuric aC|d concentrated hydrochloric

All ol rgég | f? %IB% 8@}% 8?” tﬁcg%: &gﬁegdocﬁgcgﬁﬂeﬂs%t%s(f) cr)]fotke method of
theonyermbnrfbrdtbe rpéyes piior ufsmp’elma;mne dre salredaritieivesandionmasic emcdss of
chl.qri | ari ,
e T Bl L L0 B3 B, v o
a t@trtawvbmpogm@ua@rﬂqwrm andomulz ovii thavinet sihstandial @santiomeric

ex&g%g§%§%§0@§q9ﬁ{atlon of mrtazapine is exenplified by
ring closure using concentrated sulfuric acid. In

TWPB@W@Z”H%“TQQ hy{ae ElpwiotEraMmpieSncent rat ed sul furic

acid is nost preferred. The optical resolution of
Exracgg(:rﬁrtazapine has al so been addressed in

848. By the nethod disclosed in US4062848,
enantionerically pure mrtazapine i s obtained by
form ng diastereoneric salts by reaction of racemc
mrtazapine with enantionerically pure
di benzoyltartaric acid in ethanol, filtering off the
thus forned diastereoneric salt, followed by
regeneration of the free base by treatnent with
aqueous ammonia. In this nethod resolution of the
enantloners occurs at the end of the synthetlc pat hway

Y o . L
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yield.ln US4062848 a remark is nmade that pure
enantioners of mrtazapine mght al so be obtained
waynshetsreal | y by using optically active precuPGDEBR20D054316
the last ring closure step. However, it was found that
t he nmet hod described in US4062848 and W00/ 62782 wth
concentrated sulfuric acid dgpes not sufficiently
retain optical purity. Apparently, those reaction
Prepardioh iop (55)-28{4L @ athgXZ-BE&H V-8 gt &41h A B8-b pidind darstxgkuadd
WO ZO(gﬁ/ 005410 it is described that for the synthesis
(cogpog tionerically pure mrtazapine by ring closure
of an enantionerically pure conpound of above fornula

Thé é%arbl%bﬁrreec%%?(g?d&%ld ! f&fﬂe’t@Zﬁﬂeh}P ﬁéé’%&ih??omt erial

e pres n out of
pyridinecahevdicrasit cem@@umq |ﬁ909@IQ?sQrﬁ@arf3@§@étlﬂgsfr0”r@ TeeHyhs-
ph&RIAMdrsAse Hd PicABrdBIcY lifiRe Wh ERoeM Mthe QBRIE bEIXH ERS

co sin cl osure und ccordjn to |
orde RSN SR A g T o LS EmeaT R Paee B ot iaadaisse n the
syrithddlis ¢f (Shriiredriapinaca diassicdl Inesoameemnemg(QS) ¢ )9oicyphds was a
ex% !eg eFCOrrrb n rtI ol ol‘fl ar]1 e ovm a nttﬂr czﬁlrgI d appeared
RlgleddRse LfiJHe-e DnUOmt 3PE ei%a%sf n%l 9“1‘%‘ TH&TRANE BW
thedeess leﬁb@del frirst 205 (OB U @ thrydid3- qheoyﬂeledramntehutht(s) (+)
Ang stélg&gi'ﬂ&ﬁwa%? e relf1-3-

approp rlate C itions, but that unde such “condi ti ons

phepy I@Wlnfb%\t libgraigd by dfealnent wih sedivrshydsoxids ardiextiagtion with
ethgldrRtdtS.ah @fis Y ($) CAletyn3 PhehyISipeRgink ivdislotained in an overall

nd cQq seque terior t he ver al |
vielfa e g ie o g Sl heetnt A Eh A6 et e o de
phanypihecizne ean heoltnidee nisexh etdysadt redsbiaition st thofradepss mibture,
N h ref j e a

oS F WRHDh M adddo, LSy B BcBn R il of [Sri-gptnvie
pheﬁytptiraﬁza@mmetarting fioar tS)thhlleaylglwmwart be aptameplished via processes
thaBRARY béé'ﬁ'%febs{%r?déd%tpﬂ%é (t-‘aééPerté WA 30b3aT248R8 008 HRG! C

excess of the R or formthat does not have the above
JPLHP4ESRE. Thi s obj ect has been achieved in the nethod

according to the invention for the preparation of

mrtazapi pe\(fornula 1V) hay ng;Na ubstantial __._ COMH

enanto excess of th r m said nﬁﬁﬁ

|co rsing eHsteps of, a: vi dikng”a earpboxy\l't] aci
ound acc‘ eN ng to Formu aNl 1@ving a substanti

eMantd oner i e s of the R S form b: convert{:g
the carboxyl i aci d group of c ound | into a ket g
group, producing a ketone conpound of Fornmula Il , c :
optionally reducing ketone compound Il wth a m t@mpound |
reducing agent to formthe internediate hydroxy

conpound of Forrmula Il and d: formng the mrtazapine

(Sp1-ntedivi3lghehVpiperazedye iArdyphds gdie ket one conpound | |

1080 3 (05 LA RTMEBREeEs, (U0, Aedi R 1874 19 o

Aniayploes (57 1wasiofe) wede disspived geddSthintl fod watarty lsadlisg dime matture to

refl&® ﬁ\ﬂb?é@dnﬂp (?%WH JBBH%n{P%Fdh%' P ¢ rS/QtBél WalHdlib§. a&r‘ter two
anount ucts. The reaction product can

hoyse thef whltqmceﬁéah rIMer averaceliested | byplilsptianaand dgeduint ﬁo\tﬂcuum
ovéhet BeCesfor t Wiurd. urrt.@efovmjérdl 1‘21cgt(ns>mpw.twfan0&t b£86.5%. The

nfSTAIEL GeEabiean ML 41§ B ke e i P e SR Ak Epelitd down the

crys&allizatorastagedmited mae ihouetheasgstals wiehe chlleatedDyf ftrationfanatdried
| east 80% and conprising side products in an anount
bel ow 10 wt % nore preferably |l ess than 5 wei ght
percent and nost preferably |l ess than 2 wei ght percent
(W % expressed as the total weight of the side
products divided by the total weight of the obtained
reacti on product x 100% . Preferably the enantioneric
excess of the desired enantioner is at |east 90% nore
preferably nore than 95% The termmirtazapine is used
here in the generlc neanlng that |s connDnIy used to

Y N a e o o o oy
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racem ¢ formunless specifically indicated otherw se.
The conmpound with Forrmula Il conprises, apart from

wo besiredsms chiral centre at carbon atom 14b, anPCT/EP2008/054316
additional chiral centre at the carbon atomto which
t he hydroxyl group is attached. Consequently of this
conpound four stereoi sonersjican exi st conprising two
di astereoi soners, viz. (R R, (RS, (SR o (SY9).

in HOWeaRium | dvehhias d@s%m Fl'thlyleld‘IGofl el caydtald Bf 0fS)I-methyl-3-

form onl. efer ot he ,contigyration at the
phefnRP AR APl Res o B3Ry o 87 BB om 1ab i n
The he was detegminied gy atf LdC amtlysi Ghirelcal @b @gett.arhel D doaivel), 5 %

[ f 1

iSO- phéw glédjﬁf@ h%]xgﬁ(é: ?IEV?(/ r?tretelhgﬁ'@rrﬁgﬂt %QE&BP eg@ﬁﬁ tgﬁb\éﬁaﬁﬂe 40
°C.rietentioretimeep&tmiped-Baninhe t ot al anmount of t he corrpound

in the m xture expressed as per centage (x 100%. In

ar a nbodj ments the term "substanti al

SEnath: € refers to an enantioneric excess
(Spt- mmwstﬂn\@nylm%azmee(ﬁwmbyomeat t (@0 7%wasor «uspended in

ef er re t even, oI e, efer abl

LS SRR I e e A L U S G

ml) efilatedi wphrwateor(31éum$)t ansi added. efantlayspirwerei aghdrated. The

didhfbrérﬁ&ﬂgﬁg ‘Far% Peeeﬂr%%'v%e%étgra%%ﬁéed&% iution of

| east re er ab I east Yo even nore

SO@H@‘f@H%ﬂeyTh%fj@h etQB% aypewaeAred withanggngsiyey sulphate, and

evé&fr@t@a ioOdl%@QéJCTﬁs I fleldde 048 & (rﬂsﬂ/ r 82C49.0%) R3t 0@ Atmethyl-3-
or its

oS s Ao AR B PR b8 SRt - ouct s

1H-cudwsdatet(cbmﬂ3|) Weipps)theo enaHt N0 (1, 16k O2h9, 21116&]1 1H, CHay),

t he i Ave

233080 ¢ S e aliRPEC2Bh gra e Dol a s f (i 315 (m

TH a0 uh t3s8%fdde htdnC Hemel €.28f7.4 hen cfdirré’cﬁthﬁds of the

Thé BY GR% id8fbrmiha8 b3 FRLE adlysi: €irBIcBAYB S0 OBRNED, 105um (Daicel),

oreI evant for thé utilization of the obtained

5 YrisprraoryAerRhohiE WB’I‘%@'PW&N% QMR - colypBLiREPeraieife C, UV-
dete€BPIAD nod), ftdHibA a5 aREdES 60f misnwant ed si de

products is costly and time consuning, the anount of

side products should be as | ow as possible. Detail ed

descrl ption of the nethod of the invention Step a The

D I‘%In\MCEIIBOﬂItrﬁér boxylic acid

0 ET1 C eXcess or

A @K@f&e@fa(ﬁbw} mﬁhﬂtﬁo@h%uhoir@lra%mee@amg dﬂérn@“@'@} @rehiyemicotinitrile

(21CPGPENHAmBRY, KW(%@?@?@%MS@?%@'W@ (@/mglm%%th%%rfsrréfmx
cry stalllsalon he racemc m xture as describ

te”lﬂ@ﬂ%@é‘%% whPEns: e PAEovaearerieerry 19 1B CF@P&%’&E“W'
acetate g4 H miyandhistersioe pnij besC@ Wexyddded alriedmgturs waefreﬂuxed for 10

i e DR GaeiB TG V6P o7 AL Ty Terp gy G e el
witle athlybaogitate (4fcing. Greocqilectsd fethys acedate ilayeredens evapanated to
dryﬁﬁéé “TﬂFs%rn%'ﬂgd Y qlurﬁgtthg?@ bﬁ@rﬁéﬁ Qg)r;y(‘—ﬂré{in}ﬁ] é—BWm‘?n&%l'%mtrlle

e activator is prefera I nati'ng agen
(5P et erlQBiey e?rﬂ7o(h§7 ag [l *efpwa@" tB%taW?fF diregtlyrysged '6rthe subsequent
stephosphorus oxychl oride. This activation |eads to an

N TAEAES B i L SRR o BB 4 205

(ddpnlelf CHalB.& (m.s1H OREt 83l HgERiLg), 6proedr Biv] Ar-Ha), @rtBrionH,
e, £.an ozl
B84 B 2 ler B ot T80 el PP g 0o 1h Ak

proceeds w thout substantial racem sation and that the
ket one i nternmedi ate conpound of Formula Ilcould be
obt ai ned mai ntai ning the enantioneric excess of the
carboxylic acid conpound, in particular even in a
substantially enantiopure form Steps ¢ and d In one
enbodi nent, the ketone with Forrmula Il can be first
reduced with a weak reducing agent in a separated step
(c) to the aIcohoI Wi th Fornula III mhlch aIcohoI S

g, . o
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hydr oxyl conpound with Formula 111 that can be
isolated. This reduction is a mld reduction. The

WO ed8a23sgs agent suitable for this mld reducti PCT/BEPBPS/054316
(c) is a hydride, such as a netal hydride or a
borohydride. Prefered netal hydrides are al kali netal
hydri de, preferably |ithiumal um num hydri de,
di i sobutyl al um num hydride, lithium

Thé b wiae deteuiney aly HP LTISigbid: dhiragedd DA 250*4.6mmID, 10 um

th t Pr ef
ORI SN ki Bhren) et TeriE rab sy Eurinn
coltron ddryperatlies 40 F@W\Atdetmtcml(lwnrd)eretbmttm tinmas 6.6 mm and 7.7 min.
tri-sec-butyl borohydride, lithiumtriethyl borohydride,

sodi um tri acet oxyborohydride etc. As described above,
Wl%&ﬂ%]&wndmeeamxvm\amds expect ed

2- [(Q@ghﬁné’thﬂl’lbhﬁr@'l %.&t@ﬂﬁ@%t@ca@sntm §5$5> é‘@é’lssolved in

mefiBORP PN Eathinec iR e deaiaE SBisGoR aot Sodum hydrode
solgtionf (1 QLA ahl) @as attdédwendstae eedttiohintialrecedd fluXddifat thede ddys.

T M Gl BB R e B B B Baleo
formed ofl wes eppqrbyeddronhsherseity aguanus phdsd and dissaveashin (@erg @ ml)
by fn%ﬁe‘é%ﬁg tﬁ@{e%e?atﬁFer t3'39 OEG?H&FH Qva%ga%rl}steop 5 5L.e] 2B, ¥ddih$e

st rong reducti on agen Ses X ure of a
SU'RWMW ?réjottl@tspﬁﬁorh@{éﬁﬁt'r&g) feede M'Wé%s {RIgevanresteygd Py co-

evapdehtidn WBthablubmé (&@ﬂhlﬂ q’hel%bﬁftl@ﬁ %EYIteﬁteH‘tdFéﬁﬁ&/eCtﬁe 8flts. The
m num hal o

m h
ftrBledtan SHBPYASH & CROIRE SPATIoOEs RodHooH Gy apomted e wit
a nixtate dfimesthardll (87ng|) age miateal (2ne). (Tab vedidueumnad dissuhdi idepetone
(1 Obedlggtlnﬁf? %fgeir thl_.&] i‘gﬁﬁ’@a&%? F:&ﬁ&mol %Jréylgr?t‘;tentpgrature at which it
wagrgtirsgd ntedmlgtde%he pxédrevedsi sjirre( tf¢nanntt@r betirrad m (hiieftetevhich the
crygt'a|sst9 BLT2A)-2BhnE Ry PEBHhEMAL Lﬁ#ﬁeraﬂﬁ’ylﬁf’& BW d"lﬁ?’édaV[%x?Itc,r élfkgwere

ction agent 'is a mxture of or oh de and
CO'@PW@H’P@ fifeqtign ape gried VAHET RGNt Wée H@'idd)f f‘h? Frpdtals Was 2099
(579K ees®oref erably a m xture of sodi um borohydride and

'R ARG EDCRE s 2 Fh it Gl 2T i St . 1,
CHett C1a), Bt42 (d&ant Hb@Had@éSﬁi(ddMHheHseeza):tman? P8 b Lk, AreH), 8.25 (dd,

p te A tion. The reaction is carried out in
1H; AIEMF%M(H e sor%vent type is chosen in view of the

The pe ¥a@s dﬁt@é@mﬁltby HitE aradysis: GhiralsadPPiFbAR0 4 16mnel&s 40 pim
(Dan&nah HY8lisbGRopyesettions tfé%%bsﬂovt} Rfte 39 eI ev%nt&,tdrccommn
$revent reaction with the solvent, for exanp e
tenaﬂ‘ $f-uran. I'n case of borohydrlde a protic
solvent can be chosen, for exanple sulfuric

A. a(‘F‘rd/a ?eoéf bnge \Aénfejrf])%) é&ﬁ,}l tf,]e Certr?iﬁ érP-%U @L%%:Hé(? ?yr%do[Z 3-
C][Z]b@l@@dwm‘iﬂé?"'ﬂwd (keToree Cempoimshiit en‘per ature is

preferably higher than 400C to get an acceptable

reaction rate. On_the other hand the reaction
Thipayhsbiasidar(@-91 smk 96 semnabt wes 8d¢ey Arapowise d9 éngoleliogeof (10.0 g,
33.BIRABIG ©2- (4 Gh&BYIL20Phe rly ) Pipfkd Ahyhes- Wﬁdﬁﬁ‘éﬂﬁboiﬂfé 4l fcompound 1)

nt ual t he m rtazapine c lj.zed
and T o piamble Ga bt Ofrtaanes B g ELdbout 0/°C der a
nitragere ptradepbeco Uihtereattion mixturs wasogtirddnatt lvematdmpefétare for one
btai n rod , [
o B o2 P oA FrtAT ot RBRTPBIoRES ® tRTeacton
optical resolution steps or purlflcatlon steps. US 4,
062, 848 describes a ketone conpound as a precursor to
prepare mrtazapi ne and nakes a broad genera
statenment that optically active conpounds can be nade
fromoptically active (enantiopure) precursors. The
docurment does not describe how to get substantially
enanti opure precursors and does not disclose that, in
a speC|f|c reductlon step as speC|f|ed |n the present

. a o e o s
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to the ketone conpound according to fornmula Il ((14bS
or R-1,3,4,1 4b-tetrahydro- 2-
woredoRsI2ssps/r azi no[ 2, 1- a] pyri do[ 2, 3-c] [ 2] benzazept TERDR6$4316
)-one) in a mxture having an enantioneric excess of
the Ror Sformor in enantiopure Ror S formand to
the 5 hydroxyl conpound accgyding to fornmula 11 (1
,2,3,4,10, 14b- hexahydr o- 2-
mm@teratlabysutaa looo{rti‘e leazlioy rixolednds cirted] Sanamziemparat@realntil the
cem ¢ in a mxture having a substantia

rea@ﬂ%‘f"?%ﬁ%’??% egxcess of the Ror S formor in

enantiopure form In particular, to such conmpounds
[ - :
To hﬁé’ {é%gg ﬂﬂ%th%% %d@é(& l%ero(%%)é 3@3’/ |(9{dor§rngmaﬂ1§ﬁ§0@iql)daen§ a
solptmdgfcﬁ@,dwm Mr@?ﬁm 6%%|go&1§0ﬂmol)wn%at9rré r @bl yfhe reaction

m.m&a%gﬂnér%’@ ovae d'|dém%m'l"h@rbr§ér$@ Iéy%lr a«ba%ssé&rétee v ted water
ounds or rtaz

o bt
'ay?rf di r e Gyenwes ﬁé”%d‘%‘ﬁ%? t aq'Ché‘?{%‘P K?@O Eﬁ)c dgg three
org@ﬁlctléy%rsRNefe Gnikrman aridwa/srew twfcea\xlml\ﬂbtéthKZIO desiThedrgantidlayer
was fdfn%gtva%%ragri%m% gsgl p l)éﬁé it nt éolv y %%Séﬂv%\tpgrated under
vaquossilhedqrovhatl was diasdlvey a ¢th@h>l éh‘é(hml)ow 146/ mdrofl theowthanol
Wﬁ'&ﬁp(ﬁét‘ég Ui F%Hu%m Th-grk%llmﬁarsla&gﬁélﬁfeooﬁ)&ﬂ'tﬁ]@gtﬁé}‘nof {38 about

accord ng' o t he 1 nvent
an p@@]ru@trr@ﬁ@ﬁ?m@ﬁ@ YR eNgf Brechqus aﬁﬁg@UtSq,llq alb1eesqlig vagsisolatgd and

drléb phao B ceidel %&udnﬁ)rrégmhtm@ iRNthe Tihe fprmlnbs %nyénawr &diar®e.s54 g,
or nul at

ates to a ceuyti cal
69. gé‘n%'? dg |dﬁb”‘?ﬂ Pt é’i%{gJF 4V i ﬂéh%ﬁtaé‘i%‘r‘?'ﬂ%ﬂdé Ryitg ggeording
HPaC wdse1R%(HSLE @lumbeeﬂrfg dﬁfmle&%tm@ﬁ%eapaﬁ&dlalbé(y batotal peak

9 % | d o
areg e oioo ol o TAA e Dg o BB HELE AIEL B {028 bna e
meftiog rpoitt aph@dblesfés@r\NaSn15tOHé ¢. oThﬂ @btalaepbmmdmt: @uthac@terlsed by
'H ﬂwp(b@éle @@'MH&)“&Y fg‘ﬂ&ws e 24y t"’ﬁii*)'zét34@.4(§'l§|qw 55 (dd, 1H),
30@ (T45Hp,gx?éh()¢ar15|) %38 (d, TH), 445’ (é TH), 490 (m, 1H), 6.85 (dd, 1H), 7.35

(dt21-H1)EV BB'(&ynla?z i7re2] @d, 11@1 RYRi(dofH), 8:36](dd]bBr& 8T &, NH10- 0
, Is a novel conpound which can advant ageously be
used for the preparation of mrtazapi ne. The conmpound
B. Bapacyibin ohdinhitalepiner epar ed according to different

A s'ESﬁ{fBR%? a@ﬁﬂrﬁhrﬁ%ﬁﬂi&@fﬁ@ e mnTJi)eaﬁc{‘YtﬁuﬂH %Umﬂ',u?r?hyédnde (32.3

reparation o

ml. 5323 evmel) iroketighydrefvsau (el ml)l W%\ﬁ ?Hd@d demgwisedac ﬁ@iutlon of the

pro@G@ter%t(ﬁﬁA‘é@éérg beg rﬁﬁ%@l\}% te'trﬁh?c%ﬁﬁréﬁi{@rmlf) af astfit 0 °C under a
m rtazapi ne havi %%Fa subst ant 1 al MEric excess

nitrggen ﬂtén%p%‘?resﬂfeo tiopaiIxfusG wap istireq &t off &foa?%ew@d to
the use of a conpound having Formula 111, preferably

subst ant I enant i.,opur r, Sf
A BRI Gk IR RRSE o 2B g Wl 214 1) was added
to thaaeddtiomenikureacassit 6f°Ct lesulfhgin SshspemsioBsn THeewatet laydr. The
pH%CtRé @bﬂgor‘i %atsr%‘aet aWQr\}{/lﬂpgodlt?rnsr%?dxﬁdbcéélw‘r’ond Vﬁlblofr?edor anic
preparation m rtazapli’ne, oun
Iayfzrowg@ sea@rarqdyfr% phe sigrdayesr The éNG}i?Feh@é?raWiﬂ% gXipacted twice with

tollﬁatnl%%@ ﬂ{lfdﬁ h&Xirkb ‘brg-‘dh"HJI@yé]'Q Sverd B@ﬂh@fn@ﬂ @nd t\ﬁb%héd“t(/ﬂeé Mlﬂ water
SO alre

t hod for t reparation
(60 By 155 efae Caa i otAR OB Bama e o en Tusrod g g Sotvent
was ebsicamted a:lnderrwdmmrresmlttngemaes$|t|@fordduet iB reariRatiantitative yield.
e b [ ul
Th%%a% pWa gil&f ggcogglﬂ‘équn ac(cP:ﬁc()éf( P%rétf:ot%gg??oﬂﬁ{[}? {?QHIHH HbLC-
thﬂwwﬁdog%bstantlal enantioneric excess of the S or R
form is used in steps a-d of the nmethod of the
i nvention described above, form ng a conpound of
Formula VI wherein Y and X and Z represent ring
structures conprising five to eight ring nenber atons
and wherein ring structure Y preferably represent an
aromatic ring optionally conprising heteroatons,
preferably pyrldlne or benzyl Fornula \% Fornula Vi

o o o o o e o
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the Ror S form apply accordingly to the nmethod of

the invention for the preparation of a tetracyclic
w@eoupaessds according to formula VI, having subspemEPRnS/054316

enanti omeric excess of the S or Rform The invention

is illustrated by the follow ng Exanpl es. Exanple

1Preparation of 14

(S)-2-(4-nethyl -2-phenyl -1-pi perazi nyl)-3-pyridinecarb

oxylic acid (conmpound |I) The enantiopure carboxylic

id, 2-(4- hyl - 2- - 1-pi inyl).-3-, . .
T ity gttt eas Vel G YhaniBnRe T Tl Baugon gasalgion of
matiaadid (7% po2f. T 8)mdl) imetitrano! 3-9 pievad pidedr Blrd sautamdvas stirred
durfr}g[zcgl hP a?r&ﬁﬁ?w&étﬂ?é"%#% oﬁ?%@ |§{)]attegean§ic %ﬁeatbéﬁi @Munder

r to obtain si
vaqugin anchaaveyd white ﬁ@k@/(%sze;r%&f’/melﬂb rPuidea¢qerding HPLC was 96%
and WY Besmiismefic b @.tyrac&é@zr@pﬁnec ARirgl s I k. TrﬁﬂMRJt(lc@a;|3 400

MHeF ght 2Bt 00 o 5 W HPaGeod Sop P oht T H1 5156 (e

1HRPESred H) Feosroat 11l & aat(dy,elH)Fi 68 {d Lk, eaB(s QH) 6 92 (dd, 1H),

t i perazi,ne W )= ()
71T Jhae s DGRl BELPebd Ml &S W gagaga
of (S)-1-nethyl- 3 phenyl pi perazi ne was |iberated by
Exéﬁmﬁfétfmm Wi th sodi um hydroxi de and extraction with
acet ate. Inthls vvay
AQrggargtl%Q $03)- 1,8 3141014 e i A =%
2 @vﬂzl@éﬁzaye@hdobﬂfvwmvﬁ&n%%am with an ee >98%

Lt B P G e P e%@s'?“e”éﬁﬁsﬁ YA RRLER olion of

themraduot ef Exarome diAnQ.98q, BEA0GMHOD mﬂibtﬂrﬁﬁydrbmséri 10 ral) at about 0 °C
r \/ { -
und;etgénrﬁfgqoeﬂeaﬁéggﬁrﬁeeré %"I}re{}?%&tﬁpﬁﬁlxﬁj?syv%s r)%;%rin r;tgmgerature for
1 hper.acconpl i shed via processes that have been descri bed
for the racemate in WO 2003/ 024918 2003 and
JP2007/ 284358. Conpound
To t%feﬁ‘(ﬂ'Qermt}eﬁy’Y%? ﬁ@?%l"’ﬁ@r@lg mh elyherstaia(10 mbeny eodium
hydr&l@é sdlufidt [By3 Wﬁp’ﬁﬁ)n%@blﬁ&if% Wwatel Igyef bBg 1mh@br9%mi|: layer

waf 28pdatel o W e PR I 0 e B Yenpkbaded Mg i ethy

aceMtedd 0 ovplThae ghrde\mrgarm lepermwezerpembinad @and vesbed twigs ivith water
(10"‘@6‘?‘@%?% @fléﬁ{) \k{&j it r@%ﬁg&’ght& e ﬁﬁéarbc? a‘?m8rtﬁr<§§olvent
Wa@\ﬁyﬁp@retedoumterf\@pum1reﬁ@lurﬂe in i §tlerpmnu§é@s 16219@ reilaw solid

(0.997 4.t hO@%;quLPIE y 8RcefdingepcE Y 9hgl ssyer 9|a@te$§&hé/r%d taflo is

A Y LR S b b RIS, S 5 (LALST 590k, 2.2

(ddc;nM;stza@ess 081 2xra 0bH 84}, e Iowit, FiH)L 3.20 (din1iAnd . 4dr ety 583 (broad

PR L0 3drer et 8l Aetu bl T
105 8 g (42 % ee 99.09%. The ee was determ ned by

B. BRbLSrABALY 815, ital cel OD 250*4. 6nm D (Dal cel), 5%
hexane, flow rate OmM.mn 1

Lithipym éélﬂre@tum hygrisley(n3 ﬂ‘énﬁ\ér'%\tTLW: e WRS @dﬂde(ir@ﬁ‘ﬁ”is@ﬁo 3 gfdation of
alumirfuril dhorle 3 1%% (1507 hmémihdtraBy &Bﬁl‘ﬁé’ﬂ 5391'[ o (. After 15

m'@fgméotyﬁ%%%@s oaﬁeﬁ'fs%wgfiné te?r?byqrﬁf}%an (10

ml)Sivag edde&uﬁ;nereacdm 25%ueman i heatdaly thr amajmr(mshaurm When the
r r

reag{ én%ggeeéfnﬁle‘e\ga%?él F%nrlgf nsergtdhane agggﬁlglagg@@aéquf Ja Svater
(Mmh)meswddhd toethe reacdidn aixiersuas aboum iGresolting buia ampenSIon in the

chl oride. The dichl oronmethane |ayer was dried with

magnesi um sul phate, and evaporated to dryness. This

yielded 30.3 g (75% ee 99.0% of (S)-1-nethyl-3-

phenyl pi perazine as colourless oil that crystallized

upon standing. 1H NWVR data (CDCI3) : d (ppm: 1.90 (s,

1H, NH), 2.0 (t,1 H, CHax) , 2.16 (dt, 1H, CHax) ,

2,32 (3H, s, CH3) , 2.85 (m 1H CHeq) , 2.89 (m 1H,
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A m xture of (S)-1-nethyl-3-phenyl piperazine (21 .7 g,

123 mmol e), 2-chloronicotinitrile (21 .7 g, 157
woneBa)357KF (21 .7 g, 373 mole), and DVF (65 POI/EPBSS/054316

heated to reflux tenperature for 23.5 hours. The DM

was evaporated and to the crude product ethyl acetate

(45 M) and water (64 m) ofs 60 OC were added. The

m xture was refluxed for 10 m nutes. The aqueous | ayer

Wat&afﬁay‘éﬁ m@aptkedf thée @Bltilewas gattcl 4l \ﬁ}f%odﬂnﬂ hy‘@@xﬂéﬂsbmﬂ@rﬂh M).

T biepafontay R deratd DaBuhactaler BV g ik S61 Sl was extracted

twi¢auwith $deshe (10 ml). The three organic layers were combined and washed twice
wﬂ% glre]\feg ﬁﬂ)?glg@é gaalcf?%}%g%)as %r@%%@?@gﬂgg Lm?’sumftre ﬁ“e]'?&?gﬁd the
SOlyedt Waase\tﬁnoeféecﬂ yurL@édvaWUﬂhéegumfyeqmem@ §H%ppr0€!lﬁltNW4 g;
quéiﬁlfeﬂlvé 3aroduc,‘i| \A(d% re a%cé”ral(n ato NITR %_DdSQ-IP%CZT?g eﬁﬁhtlomerlc
prtﬁLﬂaCC% H(PtL Clmia' 21;91‘%{91 .6 79 (dd 1H Ar-H),
7.18 (m 1H Ar-H), 7.26 (m 2H, Ar-H), 7.37 (m 1H,
Ex |;|) 7.78 (dd, 1H, Ar-H), 8.26 (dd, 1H, Ar-H).The ee
Was d%t erm ned by HPLC anal ysis: Chiralcel OD-H 250*4.
A. mPremaratiod nof ( DeibSE1)3, 4, 34l9atrebydro Soyetily emarina[8 1-ajpyrido[2, 3-
| pflow rate 1.O m.mn 1 ,
CJ[QS%%}B%’,% ]10%;/_2 O%Z%ﬁ'g%%% L)JV detector (295 nm,
Thipay! é:h[orlg@]? 2 mb308 ngmel Wagﬁgdqd gropjvyise to a solution of 2- -(4-methyl-2-

phe}ry[ 6%@evélz1m$télwnd2nd@amxyncladm RERPBLNY |, 443y, AYS intth B &RT N,N-

gty roesari e g1 ishisRgmethans (4920 Ay Phout O nsep aciipoer
atnimsphérei Tae (rB3ctngmixivas veliss stirfededt roomridrhparaturd 8&. B6 mhinutes.

Th%ﬁ%}@%ﬁj egfhslgrlid \r']?gf fgsﬁr%?r) §v%s %gd%oné)etﬁ‘e é:‘h?r?m')&ﬁ?e at about

0 Ee@aeﬂ e cobssenf & heuss thege asditiorfa portinne ef alapiniurmigbloride (each
19. mg%(tMB ‘?nr‘ﬁ@ﬁ witd HE&g. "?‘hteheé(@lt)ﬁrm&t%?e Wa% sﬁf’ﬂéjd 5N%om temperature

hanol evaporated. Thus formed oil was separat ed
U”"f'ltrtﬁﬁe?ﬁté)”s"&?st‘ipnéﬁiﬁ@@us phase and dissol ved i n wat er
(96 rr1) by increasing the tenperature to 80 0C. The pH

ted 5.5 0 ad I d
To I8 B let idurgias, iRt e 2hPE b R RsorEe RRE (S s ne =
solatyoncafescajpor aydroridevi(14v g,o:B dena) (N3&2&ten 440 ﬁﬁljeTIm)ramtlmmmlxture
WaMﬁerfeblc}vgr aféal tg fﬁérgggea DS¥%%5ssse -Q?gtefj If ‘T{ﬂlteewg\@ﬁlayer The
evaporated to dr an e cru
waiep- I@mpm%pétdaqt Guiceyi with Q'Ch'pfamtﬁtéaﬂﬁ (59é>t mindihe (tBeenpiganic

Iay@r‘%qNé!\@t&)rmtﬁr?ed”iar)d Wyé'r?eor ﬁ\ﬁd:edWﬁh W@a‘fe%@@%lyeﬂwe' &gér‘ﬁ@tl%? was
m after sol uti on was cool’ed

g PERS B ﬁﬁ'@hat@ufalaer%q ik PersolEnes S{apprae under vacuum.

Theves corgpdund Mess cbtaihed @s \aaoilgB9. r/rge@G%)yuelan othbBerudeoprod@dt was
ter v\,h he cL

suiplydyurd ari I8 olipd S4B Mhviintnyer suny serrinaiPLc-

chitad wdsi 100861 Als wepeseciolol @cngde Hy irf iekamplei Dithea@ds doiie@rmediate

cry wg&wr@@%? so-g%ﬁ %m&%dolf f%&ﬁgi%Bﬁh§ N@ﬁt 8btgined was

su @qum pL@.@};cordlggg;q WR fquilreg_Qge in t ei@lomﬁg gp_p to be converted
mthS'ZTﬂFt:Eﬁaplr% é’e%o(oﬁ“l_? tokhb pfedbdurd ag%eé%ederEx&hbléﬁzéféﬁ B:
1-7.28 (m E|) 8.25 (dd, 1H Ar-
(dd 1H Ar-H). The ee was determ ned by HPLC anal yS| S:
Ex&hplead cel OD-H 250*4. 6nmm D, 10 mm (Daicel), 10 %
in heptane, flowrate 1.0 m.mn 1,
A. }Ef?%gpa{tﬂﬁ%éh%rfa%% "0Fm tenperature 40 0OC. A Preparation
of (14bS)-1, 3,4, 14b-tetrahydro-2-nethyl-pyrazino[ 2,
1-a] pyrido[2,3- c][2]benzazepin-10(2H)-one (ketone
Compound 11) Thionyl chloride (4.91 m, 67.3 nmol) was
added drop wise to a solution of (10.0 g, 33.6 mmol)
2- (4- et hyl - 2- phenyl - 1- pi perazi nyl ) - 3-pyri di necar boxyl
ic acid (conpound I) and N, N-di net hyl formanmi de (5 m)
i n dichl oronet hane (100 nl) at about O OC under a
nltrogen at rmsphere The react| on mxture was stl rred

o o, Y o
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vacuum The brown oil was dissolved in ethanol (170

m) and 146 nm of the ethanol was evaporated under
wo2m8ums78The solid was crystallized fromthe ep¢ERP1008/054316

for about an hour at room tenperature and one hour at

about 0 OC. The solid was isolated and dried at 40 OC

under vacuumresulting in tfwe title product as a

yell ow solid (6.54 g, 69.9%yield, defined as nol e%

Raf_'@hiani,z/,e,qm,1;tn>eH%tLaanwﬂor@rremmmd9do[2 PlaﬂﬂWIMo[Q@@[Zquﬂﬁazepm-
was % . ur i
10T 04 s By bERoseble S 2ol RN sOLBER Losium

borehysd'rtdieo(ﬂéﬁi mgpurd mmelt easdadupdHALE- clacticd ntrel(D/@%silndd at

amb%ﬁt er%reDOAf[Hr t%cr%u‘#é Hk %@tlﬁ@%alssg? aﬁif}d C&Ietge reaction

|ne product is characteris
mixgre W)ad@@;j ﬂV@qud\Ag mig, ethypl @@tqtgt(mlrply and, (asiuegyy sodium
hyd%oﬁée égdblonldﬁb,ml A¥er %%aréﬁ)n ofahgi%g@@t the]\bater £} é’t&Ne{sdextracted

W|trc gghyl qq%tategﬁ ngﬂ) pe C(irpﬁnng egyi—%%ate?%egs ‘gel@zw @edﬂq)ee times
witl®. \@&@el a0 riib) ancB\AEale (swsedd'dhtly Birieldr efiar @bgasiuvh sulphate and

S-m.r ine A u mnumchlorld o
evapgPe DR VARt Tt S Shind T ROHPR R 8550 b 7o s tgone)
Thenpodduct was ederahqcﬂlbmfwvlarar(dmam’am HRLC addtydf #653p This example

f
shdvid ?\a??édfﬁm%r(ﬂ'ryg (l]?hrfgtﬁﬂH%%xcﬁ |§% dﬁggt?ctlggo enlzf r&ucmg
themyﬁmgmonmqwgﬁﬁeﬂéﬂamﬁ@er eaction nixture was st | rr ed

at 50 OC for 20 hours. A solution of sodiumtartrate

d| héogate (5.96 g, 25.9 mmol) in water (49 m) was

to the reaction m xture at about 0 OC resulting
in a suspension in the water |ayer. The pH of the
| uti t 14 with sodi um hydroxi de sol ution
A %%p%%tlggﬁéﬁzﬂa%a% % | ayer was separated fromthe water
Racempigrhydmbrgl eomeauntdly ¢100hvang, €>36rramobds digiseleedvint methanesulfonic
aC|H ?#@ﬁl"*)eTé &Qs %Iljtlor;rgt?dlﬁrhrb%?or@ﬁg@é"m@5l § n’ﬁ'ﬁél?was added. The

nbi ned and washed tw ce wth

rea@?%m%unea%% stiees afraralieq)i emPRERiwEesInt %mplfe o, the reaction
mixdtiiret waL ddaetd wae (30! MieNéthyrascetaanao ahle;cénurtrte/s agassEsodium

SRS Do OF At B S PPl SRR Yraces
witle eyt acetae (€0 pilir Thy cambioed iethyl &tltde iayesd werswdD@Utree times
w.tr? r\HQSr g @%@Laﬁgﬁgvo % fs?@%é( nk dit e@ag@h &%g %gﬂ%) u@%;e and
evem@bat?d Hpdestvagwan. (hrs firpished fhe titiel germpoursen aofield pb&O W85%).

Th@b‘rddu@fngk'rltﬂéiﬂﬂ@d BS/Q‘W/IRaéndr I%Hnaﬁ m&r BlikK Sof 959 'ﬁﬁé IeQampIe
was i sol ated and diied under vacuum and

shoysfhat godignikerqhydnde i m‘?ﬁ‘a@@%'f@f‘@)ac'qDﬁr?f 990%@@6%9%@96“ for

reddBb§ tvieisy OGS edrpdume |eanittagapie. ¢ purity accordi ng
HPLC- chiral was 100% 1H NWMR (CDClI3, 400 MHz): d =
2.98 (s, 3H), 3.30 (dt, 1H), 3.46 (t, 1H), 3.53 (d,1
H, 3.55 (m 1H), 3.56 (dt, 1H), 3.68 (m 1H), 3.98
(m 1H), 4.47 (dd, 1H), 4.59 (d, 1H), 6.26 (s, 2H),
6.92 (dd, 1H), 7.14 (m 1H), 7.22 (m 1H), 7.22 (m
1H, 7.29 (m 1H), 7.53 (dd, 1H), 8.13 (dd, 1H).
Exanple 2 A Preparation of (14bS)-1, 2,3,4, 10, 14b-
Hexahydro- 2-nethyl pyrazino [2, 1-alpyrido
[2,3-cl[2] benzazepi n-1 0-ol (hydroxy! conpound I11)
Li t hi um al um num hydride (3.51 m, 3.51 mml) was
added drop wise to a solution of the product of
Exanple 1A (0.98 g, 3.51 mmol) in tetrahydrofuran (10
m) at about O OC under a nitrogen atnosphere. The
reaction mxture was stirred at roomtenperature for 1
hour. To the reaction m xture were added water (10
m), ethyl acetate (10 m) and a sodi um hydroxi de
solution (8.3 M 6 m). The pH of the water |ayer was
14. The organic | ayer was separated fromthe water
| ayer. The water |ayer was extracted twi ce with ethyl
acetate (10 m) The three organlc Iayers wer e

. - —
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Li t hi um al um ni um hydride (3.3 m, 1IMin THF) was
added dropwi se to a solution of alum niumchloride
w@ 1008/129578 1. 07 mmol ) in tetrahydrofuran (15 m PCEHEPIO0LNS4316
After 15 minutes a solution of the conpound 11
obtained in Exanple 2A in tetrahydrofuran (10 m) was
added. The reaction m xtureymas heated to 500C for 18
hours. \Wen the reaction was conpleted, a solution of
CLAIMSum tartrate dihydrate ( 1 g, 4.3 nmol) in water
(10 M) was added to the reaction m xture at about O
OC resulting in a suspension in thewater |ayer. The pH
1. &f metteds for uhe gureparstigetof atirtddapive fosoda ulivl) hedimgx a deubstantial
T I Gl sfgrom
en&rﬁb%ﬁeh?@xée{és%the I?_ﬁ r8 f&rﬁf’ Sgld rﬁéétﬁ&S%@@ﬁgWxt ; actge?%t e
a: wowﬁmgoplﬁ@ﬁpxm@aw )Compﬁ@ﬂd ﬁe@édlm dahpenulay bpwingesr substantial

oo € el aaS e L maonest u oul fate.

i s dri W i um su

b: qqng?@P%H“ea%ﬂb?W ¢ 8glf \BEHP ‘%flé’?mé\‘?g'b‘gf@f%@ 6iRB® OrdHRe PpdHCing a
ke%ﬁ@démp¢umddiﬁbhﬁmbmtle product (0.24 g, quantitative).

. Th NVR C Th

o: G nd Bt GomBaGRLf i Brpited ik PR oy ghfompoun
of Erammpd 81,3 A. Preparation of (14bS)-1, 3,4,

d: f?)‘}-Flnf;%é iR mg oﬁqfdisﬁhragwtﬁlzﬂeﬂ%t%nﬁ‘tﬁ% IP%f_{)]r‘\éjQ&rﬁp&md Il or of

benzazep one (‘Conpoun
the&YﬂWV&@mPQQf‘qﬂ” 301 mml) was added drop wise to a

ol wbipn of 2-(4-nethyl-2

phenyf: 1-pi per a ridi c acid
~(conpound” | ol ) li et hyl
2NpIH in di chl'\br hane (440 atH about

under )a nitrogen atnm The eéc ion m xtur
sti d at roomte ature for 75 nutes. Then

al um num chl ori de (39. ‘5 g, 296 mmol) ‘was added to the
regehdion m xture atrahgul 0 0C. Oegimidf COUfSGF%Fméia \Y
hours three additional portions of alum niumchloride
(each 19.7 g, 148 mmol) were added. The reaction

2. Mh¥t Hethodasicsdriing e @tauﬁommvxtr@m@rtabwomy@tmlrtatzs@ne has an

action was ete i on xt
en AT s 3D RS TOITCpl Bretrehnany Besptingd Tipzgpine
proglottutangomises s@eobrudndhydrmadmuéﬂ.téle‘lo@ﬂoamt% (ot exmesﬁdeas the
4 - f e
ot 85T s BEDER TR 5 b WA WG dr MK o B gion produc
x 10RYer | ayer. The water Iayer was extracted twice with
di chl oronet hane (500 m ). The three organic |ayers
were conbi ned and washed twice with water (600 &} .
3. T msHpdmacorditeio Glalg %W*@&'wtﬁ%e%@'ﬁ%f'ﬁﬁ?‘%ﬂsdﬁ least 95%
and ihetRicmht angldd podaets wepdlomasvigvapor at ed under vacuum
The title conpound was obtained as an oil (39.7 g, 96%
yield)., the crude product was sufficiently pure for
4. Tsemethotl laecdrdingdavcltagns il ép 3, Wheremrthe reducton stepye)iis yone with a

hy@@g%rsqg&%tlgﬁgggﬁl ral was 100% As opposed to exanpl e

exanpl e there is no internedi ate
crystallisation step to isolate conpound Il. The crude
5. GPRRALAE] bhcdrblk\/g t@*étaﬁhQQ‘io"ﬁSVh‘éHﬁflﬁ td RIAUENONPHES is done with a
for direc e in the foll ow

m'ﬁ%ﬁfgg’réd%%eﬁ%'é}yfj%e redugtios. ?ﬂen”i ﬁﬂ%'i"@@@?@i‘ﬁﬁ@sf %’qicﬁé”egge”t-

procedure as described in Exanple 1 step B. Exanple 4

I rt ine
o. the, R ERR B Ao R iR 6 MGG I fson g 2 metad i
[ 2, 3 c][2]benzazep|n- 10-ol (100 ng, 0.36 mml) is
di ssolved in sulfuric acid (10 m). To this solution
sodi um borohydride (135 ng, 3.6 nmol) was added. The
reaction mxture was stirred at anbi ent tenperature.
After two hours the reaction was conpleted. To the
reaction m xture was added water (10 m), ethyl
acetate (10 m) and 33% aqueous sodi um hydr oxi de
solutlon (42 n1) ﬁ#ter separatlon of t he Iayers t he

. o e R 1
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Racem c¢ hydroxyl conmpound Il (100 ng, 0.36 mol) is

di ssol ved in nethanesul fonic acid (10 mM). To this
w@edotizssm sodi um bor ohydri de (135 ng, 3.6 nmol PCTVEBR2008/054316

added. The reaction mxture was stirred at anbi ent

tenperature until conpletion. To the reaction m xture

was added water (10 m), etigyl acetate (10 m) and 33%

aqueous sodi um hydroxide solution (42 m). After

7. ﬁ%praémba @bcdring e clhimyeT-8, whéreinwhaé efronig@lctiisagent is mixture of

b (%vﬁc ed(gntp etq¥% acetate (10 nl). The conbi ned
a bgy AT & were washed three tines with

water (10 m) and wer e subsequently dried with

b C

8. f@e?ﬁ?@mhgg ?ﬁjdmp% l%leaﬂﬂ% 1%y ? H@r%r%cln ‘é[bg)e(g) }ﬁ% %g&}x I &d group
is frgsoivatathwitihpo egf@tath@@d|se|bﬁqwn@ﬂrelytemmhamldemaac'dn

HPLC purity of 99% This exanple shows that sodi um

or ohydri de i.n net hanesul fonic acjd

9. TheamethPd RecRIeing 19 eipim Bd¥es rig t'i‘%CtP@H’trb%@P*%e%'B&ﬁae”tl

to mrtazapine. CLAIM5S 1. A nethod for the preparation

10.2418{%{)(%@; I Bredlrf:%@ foré’?uq? |||Vr), hr%\ﬂuggpgvnﬁéjgrsligﬁgrtlt:?ﬁquaexcess of

thed® mp® ifaimey it keardiopprs mﬁeﬁxor;ﬁiwndl ng a carboxylic acid
conpound according to Fornula | having a substantia
enanti omeric excess of the Ror S form b: converting.

11 tﬁec%‘&?%ﬁyiiqc@rdéﬁﬁ do gi@ramba di '%dﬁ%’ﬂ'ﬁdformi it @ BixtgeohRying a

suttaHiB) erRinOsHEH O ekcRsK Bf B R SrERAM iPEndribpitedutd R.or & form.
optionally reduci ng ketone conpound Il to formthe
i nt ermedi ate hydroxy conpound of Formula II1l, d:

12 fhrencangpouhe aotartiaga clagn A0 oFdn maliag leWajomeriduesicessnofdhe R or

S F ST SRR A A B e o e
claim1, wherein the fornmed mrtazapi ne has an

13. eﬂ%“'ﬁée%ﬁafn{y‘-‘of%@&ﬁp&fndg hecdtdRl S dfahemefo ab fé)retﬁétp r&&¥tion

alned mrtazapi nhe product conprises sid

of mirkdaeing (famyle %’ﬁﬂl?ﬁt”gb%lséwti'ﬂf'a\kﬁ@ﬂ%mﬁr@x%%é’& ”éﬁsR or S

fortahhe total wei ght of side products divided by the total
wei ght of the obtained reaction product x 100% . 3.
The net hod according to claim2 wherein the
enantioneric excess is at |east 95% and the anount of
side products is below 2 w% 4. The nmethod accordi ng
toclains 1 to 3, wherein the reduction step (c) is
done with a hydride as reduction agent. 5. The nethod
according to clains 1 to 3, wherein the reduction step
is done with a mxture of a metal hydride reduction
agent and a netal hal ogeni de as reduction agent. 6.
The nethod according to clains 4 or 5, wherein the
hydride is a netal hydride.7. The nethod according to
clainms 1-3, wherein the strong reduction agent is
m xture of a borohydride and a strong acid. 8. The
nmet hod according to clainms 1 to 7, wherein in step (b)
the carboxylic acid group 5 is first activated with an
activator and subsequently reacted with a Lewi s acid.
9. The nethod according to claim8, wherein the
activator is a chlorinating agent. 10. A conpound
according to fornmula Il in a mxture having an
enanti omeric excess of 10 the Ror S formor in
enanti opure pure Ror S form 11. A compound according
to formula Il in racemc form in a mxture having a
substanti al enantioneric excess of the Ror S formor
in enantiopure pure Ror S form 15 12. The conpound
according to claim10 or 11 having enanti omeric excess
of the Ror S formof at |east 80% and conprising
side products in an anmount below 10 wt % 13. The use
of any of the conpounds according to clains 10 to 12
for the preparation of mrtazapine (formula |IV) having
a substantlal enanti omeric excess of the Ror SO

r



