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Qui noxal i ne conmpounds and use thereof Field of the
invention This present invention is related to
wa@p@si1hi4c2 qui noxal i ne conpounds and use t her eoPCT/@P200$1852717
treatment of autoi mune di sorders and/or inflammatory
di seases, cardiovascul ar di seases, neurodegenerative
di seases, bacterial or viral infections, allergy,
asthma, pancreatitis, multiorgan failure, kidney
di seases, platelet aggregation, cancer, specifically
hemat opoi eti ¢ cancers, transplantation, sperm
motility, erythrocyte deficiency, graft rejection or
lung injuries. Specifically, the present invention is
rel ated to qui noxal i {; e nodul ati on,
notably the |nh|b|thﬁQ@$R§ﬁg Lgﬁ??nor function of
t he phosphoi nositide-3 klnases PDKs. Background of
the invention Phosphoi nositide 3- ki nases (Pl 3Ks) have

a critical signalIingﬁmdﬂﬂiﬂhgﬂnﬁﬂﬁgnoliferation cel
surVLngI {es\éﬁislﬁ%rﬁi%nzrgl%{e%% a %FR \E\fﬁwo%f thl‘lggCld In particular,

glucose ranspor neurtte ou
itrelbfelsitothe muwmtmmocﬂeltrmmmkuby fanmentambm nr eor ganl zation
and chenotaxis {Cantl ey, 2000, Science, 296,
1655-1657). The termPI3K is given to a fam |y of
|'i pid kinases whi chBa¢kyroamaref the inoastici s i n ei ght
identified PBKs that are divided into three
sub- FA4HE P $2-R¥d8raPIoRab e 1heicasiapmia D KW has #n

wﬁiUQﬁlbﬂ)ﬁlﬁﬁ)oﬁﬁﬁ%r@bﬁb b}éld v@h@% use8 6l Bs Wod A RitReCHR8ES Ve or
in tw sub-g Class A and Class IB. Class |A are

ag steRitizatpr of O'ﬁé’tnérf%téldh‘ﬁrt? 53 Iap'ﬁﬂydo kPRRSEHeavn eIl iang like copper

afd Bon kbR nﬁﬁ?  RAOb¥ertRbibtdd RHMP eMe5 %‘a‘?ltsf @hemical synthesis of citric
prOtEl n-pro ein interactions via the interaction of

agid ds alsprppesifie 2hquaniey. nedaedlhsuiieble fpnpdytidalyrestictien due to the

egﬁf%%?%a%ﬂgﬁé']?En@EQ;Bﬁ?pﬁéQte@gl%c@ssc\ﬁft@bW I|§Idsulb uni t

at generate second nessenger SI gnal s

downdhereéare ofver Vreomsmée«ad@as@tber apnsoadhes ¢o manofalctung citric acid
u%ﬁ{g égr}ghlt%lp(g rfvgré\ongr WWCH wo% dé @gﬁ%&éo%?micﬁll?seévell as ecological,
hewt bdzqrtlmzesftlgatesl (pi 10a, i G and pi | ) and

ps0af B8 HeB gt AP 55 e B R R S rose

h&s pe@t eportbd) mssﬂsvewh nigoofgahisnar subhnesr fuegiGghudin @ yéssts, using

ey B oo 0 RO AR 2056 ey ProbUoBlitic

aﬂﬂ@hﬂltﬂid)fc}tlrﬁm@io‘él Btraifis froflthe gbh@rasf ABp&HGRIKS, ie paRICUIRA. niger,
b and isofornms, which are approximtely of 170

Okﬁ’a?séﬁﬂm@l?ér\é?ff%? 2%Ba'5'§U'?ﬁ¥a'f5?‘%’§é’H€/¥t"Eﬁ a G- termnal

C2 dowsed W@ﬂ?éeéc'nbe?ﬁé%s‘e%'n%’a@%rfsrb% raw material for citric acid
phosphati dyl i nosito Pem fic 3-kinases. The

PEREFTAM I8 1SaPPINagaR é’l*tbéé urated glcaBolpi Injthigregess Blsgisecitric acid is
fdiicd ud?ét@é’ﬁ ICMmBESMO%S(ﬁI@moH@ﬁdo‘?o&eﬁ@gme) ereener(fgés%r}( to obtain an
speci fical expressed i n the haematopoetic cel

aSW@ﬁ yIQWmitcHrlmgd|Ireth@¢1r4><sasswocyt es and endot hel i al

cel | t ; : . -

B oc RS L0 ASE BB I nfidbctiGh BEoiE M ol parafns by slso
frpmguh@‘c@doomscwmesndm 4 @ymnlntérprdétpmrrdﬁrin@Cianitfh@yield of about

l=b,u i

56%5/ J)fatFle Bﬁgréﬁzgﬁmé%@%nnﬁgrg rS? E{H\T}é |n fgﬁ!&%ep olaw %g%ﬁgl a yield
oBa@mmBB%ngtmmmeammcdohammUedswaxmedp®m$mxtmc®nManﬂer@r

of qxtra % q nal s suc s gé 4$ | t
CRATRGEM° P?{"@&? |Cnasc @5 Pe%eéﬁ?ry AP é{‘c?'? 8?1 5t WEIeL citric
acigtioiiengscesei ruses and neurotransmtters and al so by
intra-cellular cross regulation by other signalling

nol ecul es (cross-tal k, where the original signal can
activate sone parallel pathways that in a second step
transmt signals to PDKs by intra-cellular signalling
events), such as small GIPases, kinases or

phosphat ases for exanple. Phosphatidylinositol
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the treatnment as nentioned below |n one enbodi nent,

the invention provides quinoxaline conmpounds of
wao-orosda7{ 1) (I)wherein: Rl is sel ected from PCT/EP2008/052717

al kyl; R2 is selected from(_ )mR 4, (CH2)m CH(R

4)2, CH(R4)2, CH((CH 2nDH) CH((CH) 2m G - C6

al koxy) 2, COR4' and SO2- R4 group R3 is selected

fromd-C al kyl; C3-C8 cycloal kyl; C3-C8

het er ocycl oal kyl; Ce-Q aryl; and C3- Cl18 heteroaryl

gr OUFRyn(cW@ﬁ S?0§8 @sc@o&% h‘ﬁéla’cro( &Bmd'fb§gngaw(§ C?/cgrol by Yarrowia

6al kyl koxy; wherein aryl
ym%r\lotﬁlr%/]/lelmamlmdﬂ@&substltut ed by one or nmor e of

t he groups CrQal kyl; Cl- C6al koxy; NH2, NH (C 1-C6

al kyl), N(C 1-C6 al kyl)2, (CH2)m\NH2, (CH2)InNH (C 1-C6

alkyl), (CH2)InN(C 1-C6 al kyl) 2, (CH2)nDH,

(CH2) H -(Ci-C6 abkmydidzbeﬂimnof@ﬂlﬂmﬂ I2) nﬂjl

oxy), - et er ocyc| oal ;
or R:%T%H r?#@trwnm Wgat@ﬁ &%meﬁsoﬂlowomr%ﬁro@fl 14%0'@:14;1'3/‘*”0'
ieRi2of Gesre e 192 W/\Q- Wl§ch mod%md@gs e ¢ fiamentous

(CH2 P, (CH2) PCO(CH 2) P &% 195 p\ Y denotes
fPﬁgL@lQr@SlétPskrﬂe witigh %mﬁf'ﬁ%dp -OQfamew so@r%llangh%) 10!%( ef another
chrtseh SJukad, béin e%gr’gs%ébf Ias g%Bé’é e@urv@ents o thé HRABAMYEMte

from anot her O is selected froma
qwtﬁnbseﬁ/the@mb@@tgl koxy CH(OH) (CH 2)nOH, N((CH 2)nDH) C

o kylcgﬂé(%{(%vgn%%&#e%yl )ﬁ:l%daa'CEé/ g tg'ﬂ?e inbl?htfog '%ﬂ%@a widea/

Prailglfs sdsstratek b)) glyearplCsRhertisad. Ar\mlal(n(srelug)emﬁg y@eml sahe

N e T Y

nMuddchighdrthgn old3ine€d usinglstedé kf/the a@smémouefcerpmrymingaimw lagid from
(NH 2)(C 1-C6 al kyl), OCOCH(Ci - Qsal kyl ) NHCOOCH
| uoren- 9-yl) or the follow ng group: wherein
X1, XBe gYcerd) isaochbinearvethasn afedricaebnadoovee, soch RSwmrmtIWstandard
W2, nd. VB t oget her
f%@eeﬁ\%@@ubsﬁgtes fgr %lg_%&dz%rog%%ndrke&olg%ggxglucosey fructose

s & Npoalcahoib Hitash (h(]b'lz'b)y%@fd) &od @ar@h abkginind\kibstrilds, such as

&H_a@%@? \>(/aC?n N%C m%%&s ,Qt)ﬁ%o gedpo%ﬁe(s@% %Hsed The

c%@wyrﬁat@s ahdyydé |ﬁ(§Uﬁd e, mORuid Féﬂ?(MuneMd@’B)dﬁ@b")a@yrlﬁa 8uch as
ycl oal k%ﬁéetyp- Cs het erocycl oal ky

¥qr&e| |I6HP ,upéi (é){r@l&garc psexqr uctgse, SYCrope\Ry | mqy@ssg\g SY@p- The

c%ghﬂjr%§ ney eﬂ&f bé‘@ge(ﬁllﬁ%%blr\"ﬁtlbﬁ fFHe 'g%@r%@hr@%'vﬂﬁrt(ﬁ% or more
fromlto 6, preferably ; as well as its

ofjeparbPn sayreps BYRERS Up |199 Adﬁtth%%rpw}é’é@tie\ﬁénreﬁr fisthg gubstrate.
DEPERliAQBR feﬂhéﬁéﬁ’dr%ﬁ?‘%ﬁ%nstaﬁ&l'ttr%@clca??n@u%d' e PGSRk fos to
formns, phar maceutical |y acceptable salts
b@ﬁéxﬁéb\ﬂlth 91.‘106@ FpﬁBéf/@Vabl y G-Cealkyl. R2 is preferably
(CH2 ecial .
B el o P e Mo e by FRRE P Horkh fmentaton
rﬁmahdhhw%@onqu citeeriaoidi lvreatmwtdwamﬂr@,nml romthwam fiesnentous

RSB PEESIRRSl, SR S ond DD ko conerr

slrepefwntraimtt yhe oees olfarry additiqnal clenlicalGeneeralonysted#d Tardedentation

endent | refe abl hoosen fromthe . .
et e o Ay e R B BREDRIT B EHE apigyTypicaly. the
rr@elmm & ehry aqMus%@reﬁeroatﬂrigmgffoomeranﬁe aHitd, lvarbdoblydavésn gutrients

(uggrt % )F@ﬁlggr%ﬂt\@né(%geﬂét%p%? Ecgar %Bﬁ%:sﬁ'iﬁéscale is well-known

wﬂﬁg@ﬁugﬁﬁﬁﬁéxﬁﬁmgmka5@B)owbereln R3 is selected from
G - C4al kyl ; phenyl; and heteroaryl group, said groups
can be substituted or not, and nore specifically
substituted by at |east one G -C4al kyl group, hal ogen
atom amno (G -C6)al kyl group. If any of the groups
such as Rl, R2, R3, X1, X2 Q Y, m p occurs nore than
once in a chem cal conmpound, it is independently from
one another Vhen Ris G -C4al kyl group, it includes
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yl)am no] sul fonyl | phcnyl ) acet am de
2-{4-Met hoxy-2-L(3-{[( |-nethyl-I
woRiosilomzl - 4-yl ) sul f onyl Jarmo} qui noxal i n- 2- PCT/EP2008/052717
yl ) am nol phcnyl } ct hyl
N-r(9H-fluorcn-9-ylnmetli oxy)carbonyl] L-val i nate 2-
{4- Met hoxy-2-[( 3- {[(] -nmethyl- IHimdazo
| -4-yl)sul fonyl]am no} quinoxalin-2-
yl)am no] phcnyl } et hyl -L-val i natc The conmpounds of the
Present fbimY&iaddne %etyHégl‘cIWfoeﬁémﬁ'@%d‘nCB%ﬂt $ed-JAEY dFBbntinuous

be used for the treatment of autol nmune di sorders
mpdg/ Bethisapmgraestandysudiase feseentatian areereosinagsediby hegewsntion.
neur i i . _bact.eri ' . .
o e 0 RSBl SR ESion” B FERod Rordbh{Bote to b mixed wit
glya¢rolirise selectédelfoni gleaswss or [suatosk esyragrgoedateitad, starches. In one
ofiBBfifilens LR RLANAT AMiood RAL MBI bdd YermRniRf06ihEg rom a
e ericy raft rejectron or lung®injuries. In one
c@bbb}tﬁraien’aw mh’erlalosmamﬂsdfs)r Ofsté?memalssa\(al or @re, wisief uhay be milled
af?(’: ttrea ement o eaert N atio gezflse ﬁ? separate fermentor.
P ’éﬁﬂf%{% di s é“cﬂ% ey ’HﬁYP.pQ%p% &t 8S°KS
Tpsdhua&bﬁon bhermtam:rd nayt be i darformed tie abg tdnesdhlcs of an amylolytic
sten1 t he t03|s infla tory bowel .
RIEIE U 74 s AR P o S0 BEESep Op Maltes. For the main
ferm%maitub@nt/hbnédnaaﬁtvétloanofswbormrﬂe@lmngrhet infix ®ay be in the range of
encephal itis. |n_another enbodi ment ounds _of

abeitheP40 @pS) gé{r rrefesably in thg rapgsofi @H Héqf Co ore preferably in the

rdiRjerP dseenenatdovgl. di seases i ncl udi ng AI zhel nmer's
di sease, Huntington's disease, CNS t st roke

- schBnpase: Ghe TS EmeHate. 1he FreTarThEAmahKdaIinpPo mixed with

g e&%r% RElekRdl REmi MBRRELONsucthe §}9’r[l'90(5’rngssdﬁfj Elﬂfsmz“eacontalnmg
are useful for the treatnment of cardiovascul ar

C@rb%ﬁgé@s dihersoaalled Relidogiaiedeareryatiangdntongyaielradipemy citric acid is

pRARILEE RGia"YPRKE Gerfyeth ARt 19 Efllo‘?r}’gtfaﬁb&{ygﬁe A% Sateffal such as

or vasoconstriction. In st |P? a further “enbodi nent

faidegianiteng mis afheest idpd nganenmoliakgesconpaiogts Rof by sutraerged and

s{g]fz%cea{e?mgr?tg 6H gon'tlvteQesﬁd'he% %ﬁé I‘QP gfe)\('é(ﬁ]/ R&Qr?tel),. nutrients and
I'clency such as an anaem a, aeno yti c

aatifaaminegy bﬁph@@d tnﬁfweamdluanngmimpmason ed ceI | anaem a.

In st r C [

i nven-ltheo(grﬁ’e{(ﬁ rﬁ%ﬁtﬁ@p@%gs 0 th% %gr[b% rL)%u c% tE) %Bt ngn %and

cbhemﬁnﬁahn@g@c@blm&h@&n@emmGDMMDWﬁ\mMMp&mabmymeHbrbng@of10

‘o Hnteabe” 3008 Sz Gh ke PRR G R0 B O B 10 o s0%

rhorephearD]y |'rh' tﬁ@?dngbwﬁpbms%(\mv@llh to Bo%Rlyw, €T €-35% wiw or 10 to

el | nma B- ntle [ h , o
{0 ke PR e B chinsta oG ieBih wy. A0 305, iy 1b'to 25%
W/WW"’I‘OC&(I% W/\h aHkpBlemboblhgnt ©N EHRNh ferbR] @ERIAGUS mixed with another
| eukem a (CM.), chronic | ynphocytic |eukema (CLL

q%no?ﬁ;élgce i@ qn'g| Cé)nﬁ?,rgraélﬁﬁ of 61) gél‘{h\ﬁ’m @ﬁﬁgrface fermerztatlon In
aetre %ﬁibb@ﬁi@nﬁ%ﬁc‘é%l el Sihdanoe? lcambsh Rba’kiif an end

syndr one, roliferative disorders, chronic
W@rﬁf?@ﬁﬁ@f/ﬂ@@ %@w@mfa@suqm@f@% Teémﬁ'?téF'%onocyt iC

| GUkWtﬁes@ﬁ&@érﬁ@?éscar%%}ﬁ%rsse@QQ@”@Béé @J}w%@l‘&@rwhereby 100
ovari an cancer dder cancer, Sem nonas, thyroid
gsam@ircerdh eeuals 9F SAasam gy!qoweagwalﬁatslrrﬂh@refcm e phrase “10% w/w

JRETR V. 8BS,
RS B0 SR8 A0 FReo A efor 2 RETBISTo Lo RGBS uvalents
dhicgra yper &Y glucess ﬁqwlmiemid ienpressed gmpercemsyanbiime,total
ARG BN e Qlochgpikcem as, | ncl uding myel ogenous
ané)lynp ocyti c l'eukem as, nyelogenousnultlple
nmyel oma-r el ated bone dlsorder nmestati c nel anoma and
mal i gnant el anoma and Kaposi's sarcoma. In stil
anot her enbodi nent according to the invention, the
conmpounds of Fornula (1) are useful for the treatnent
of chronic obstructive pul nonary di sease, anaphyl actic
shock flbr03|s psoriasis aIIerglc dlseases ast hma,

- _.__..L.._: o



10

15

20

25

30

nucl eophilic substitution is perforned in an

appropriate solvent such as DMF or DVA in presence of
w@20Mager43auch as K2CO3, CS2CC3 or TDB pol . Deperdi/nB20081052717

the intrinsic reactivity of djchloro conpounds of

Formula (1V) and sul phonam de’ conpounds of Fornul a

(V), the reaction can be perforned at various

tenperatures in the presence or absence of Nal or Cul,

either by traditional therm c nethods or using

i cr Wt@fvfﬁadtsﬁttms’hﬁ%ﬁs W@ﬁsé&lﬂﬁﬁe AR 8&Drding to the invention.

hereinafter in th wherein Ris as detined
Peienablyi & f@”ﬁ@"@t@s&tﬂgb%dVlthh@RéﬁnStatHSe(gﬁ*@@"ﬁth)d ré¢epgnized as safe) is

u?%1 Wrb{bgeﬁe{e% \kfmgbg}gfﬁusjselgétem% (L\I )ge?gﬁt %Wa%rf WO%tuleatus,

Adjdppo(Bug M. .corpzag, HoxaldemsiS-A.l Qeaipdnapls, Ul f lobingeads, M. daeibffeatus,

h I b nzam (AJI ¢ ¢ ferabl
fa(s AP S BRABSRAPPRICIISS- A A (IPHE S SEpBYTUMRLe Preferably,
ad- Al|foéﬂb@t§ hangtibusicnziesrsis iappamdds; or an A. nlger var awamori is used.
3- Chl or o- 2- qui noxal i nyl ) benzenesul f onam d

YRE %‘SB%WPES? BGIRTAYIX &N -5 T%W@d?éﬁ%ﬁf‘@ﬂé’%‘tﬁtfpb‘ﬁ%ﬁp%“ niger
cs($r3@d. or oqui noxai i n- 2-yi ) - 4- cyanobenzenesul f onam dc
N- (3 -chl oroqui noxal i n-2-yl ) pyridine-3 -sul fonam de

N- ( 3 |0 & eandrythichBeaareseng inyeption theetery | glycerol’ refers to 1,2,3-
ptdbén‘@trﬂﬁéﬁ’d ﬁte“teﬁHlsflﬂfe%ﬂaqgeably used W|th the term ‘glycerin’,

| or oqui noxal i n-2-yI') - 6- et hyl pyri di nc-"3- sul f ona
m deln]_.th_gch@tepqepﬁ)tlne (Mesent invention, the term ‘citric acid’ refers to any

c§erﬁ|%alcmr r8ﬂ‘dttrrt,°)é?}'lgit @ﬁd%)é’dﬂmhé%ﬁﬂﬁt{é such as for instance un-

enoxy) acetate 3~(4-
di[SEQQ?.ated/,bndtherer agichform -2 digspeiniedddssan anidronihie} gadilized salt form of

0 :

BT A Re shamelsriagd PR AR TIN5 PERSE S iR g6 oatons
uRudllipoaryd oxfeymeati¢rd-sup¢rnatants, such as for instance potassium, sodium,
%Iﬁ (uﬁwl)r;) %ﬁ Ialﬂ{on)ézllslonmgluded %FQ .’%8 l'dl ctr? r‘{Xls}of the free acid form of citric

adid( On{th¢ 3theh handJsolaed alrystal@ oy b)shi dbriaoioyirik plsnytk called by their

am no-a
oG ETPE Rl AP AP SR ]t RT3l gioum oftrate and the
likgrct hyl 1 -1 - net hyl - Iktlntdazolc 4- sulfonantde 2-(
{[frt-Butyl (dincthyl)& |yl]oxy}ncthyl)
- chi By 8dquithrxaipest 20§ IP(ecespdehipe. prPtiIH‘ﬂtof‘o%fz%"lr'é acid as described
aﬂo@r‘néﬁﬁ@%ﬁ"@)med with further steps of separatlon or purification of the produced
| or oqui noxal i n-2-yl)-I-ncthyl -2 -[Frreth | sul f
cqtgwrdnf,qo]n pther pgmgqmtsemmgdelﬁtaﬁm%cwtcbro h, i.e. so-called downstream
ptd‘cgs;’sar%‘gt‘eeb%qw?e@@sﬁ[dsr}ngy MELS any Bk RRbivE 5 8ZR1IEd Pedn, such
as.ciar trséaneenexedentiationy (oyyatalivaties.udreeinéatioge adsorption, ion exchange,
; r

Rl A e e SR 200 e
N- ( 37Tk itnioegid n@ydle conRenéd for dppdancednt-nsaridsodiam clicate, trisodium

3+.Chl - 2- y, | am .
B SR RBRL BRI HICKFHIPEXNESULPRPELAR, monosodium
crtﬁptetmhydrome or-arpstdlived st dtriblac@- e(ﬂtnb/dnooq or oiticadcichmangtiydrate.

t h m _d , .
N- { 3 (#(quﬁn%c%psrﬁﬂga Sngﬂdjlceﬁ %{rﬁ:tnh ﬁl%qufa%%&ped herein may be
furihpr apanas inhrediérft@nadditiee for e.g. food (such as e.qg. bakery products baby
f%gnfqtﬂgng Oﬁqmvge%)tglsclh%ef?e %r(}dtu%{sr %QP(ydEPJdUEt%E’ eer\]/grages such as e.g.

cérbbh4tad Cs‘uftoaﬂw r@n@isl Arud- Mlc)eararrwhﬁnksf amiyég, tétéawé drink teas),
G Chl or oqui noxab

%antnoL oXoct acetate N- {%

Phgmacoy ‘i%%ﬁ‘“&Pm%‘t Fishdal/pls: SYdiPRe W”B‘Pr‘ﬁéo'%@ts&n?'%”ers and
is nore particularly descrlbed in the exanples. The

aniline conmpounds |11, whereby the substituent Rl and

R2 are as above defined, may be obtai ned either from
commerci al sources or they nay be prepared from known
conmpounds usi ng conventional procedures, known by one
skllled |n the art. In partlcular anlllne conpounds

o o o T 1 T
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Fol  owi ng the protocol outlined in Procedure C,
Internmediate 14 is obtained fromdiethyl-(4-

wOoreiokoxu72- nt r obenzyl ) phosphonate (5 g; 16. 49 PODEP2028/052717

eq), 15-crown-5 (6.5 nL; 32.98 mmol; 2eq) and sodi um

hydride (1.44 g; 32.98 mol; eq) in THF (40 nL) at

00C. A solution of 2,2,6,6- tetramsthyl-4-pi peri done

(3.84 g; 24.73 mmol; 1.5 eq) in THF (40 nL) is added

and the reaction mxture is stirred for 24 h at room

dbRARPEAIMER dsOe 8f Hé’od%ré%tzéba Géﬁ%as@ﬁng{ nﬁndé)go\ﬁdersz) in_personal

compound as a brown oil PLC (max

cafien prqdests) (sugbs5ag . egnt@ampat @rws and Iotlons hyglene products
I

e O A A Rl b RA 4 “BREu B, photo

clgrnicalsedditime Pyeocedure C, I nter medl at e 15 i s obtained

{500 AlBlN o e AN AL BV PRIRBARRA G5 viewd of at

2120 I70%2w/e\q)Nha1tndneaTd:i that dtyehst de g(a00f (,’[g[C Riddhonompldraté i2formed
AL 190 §ra 5 g CoststaVaicalp o Shgtayd My rrrPRRB e sigo 2o

yidie isr st dedsit BH%BATUBE%I B 99% wive dEven emore phdferablybheGittio acid yield

|§)|a{ Iea%ﬂ%clg (9%5{3&%5@ 9%1‘%8%9 0/ é%}&ozgg%)ov:\wg d &S%éearglelﬁgﬁ?:%ﬁric acid

y?e‘i?ls]at:léﬁseﬂ()@qldl Z(D?A),lﬁ)Gt‘]% 1092? or 11h2% W/V; ]
cvcl opent yl i denenet met hox ni L robenzene
Fol |l 0 i§egpd %U%Pl”heélooq o the srveptignemey e crude, i.e. raw

dnﬂtlﬁbﬂﬁﬁjéo@él?cé@ bisit ﬁ@g%'erif?éi-tr%é@mtglr&ﬁmé Cc(n4am|nants Methods for

net hoxy- 2-nj t r obenz phosphonate (3

Fé’(ﬁ'fymglqué‘? glRens! rfé‘@%’g inhe a5t dor %@mp?e foor Eép 9 35?\855 which
o%@gr'lbé@tﬁé( ﬁﬂlfﬁ:%tl&ﬁéf]fa%l rol Dy cfiRlatiod. €d) in THF (10
mL) at OO0OC. A solution of cyclopentanone (1.05 ni; .
11. 87Thﬁ>rttﬂe ofpuQﬂ@qgIy¢qqol1r$.|par(tlgqjaﬁy_§ad\(ag1tagga@gg inpgitfach dermentation
v&f?e@&?t | ETFof i G é &t hi ?ﬁéred%ngé’rﬁtr%@ioh o@%;h/ﬁé’r%m?mpared to the
78% of etitle

enperaturetoa ford . 3
sitvatssumterarewaglgenelris used. In enesRbodIviBat, 30y90Fe puditedrylgrol

%ﬂ;reg%—pdga& %IQ&ségDﬁuuv%IegﬁE %fBlZcutéu %?oidﬁg@@c‘ﬁi_@@?) (S(rh%ce

erH)qntaIlOTB 1. 66 (m 4H) . HPLC (rrax plot) 91% Rt 5.19

er: 'BapE IR At msesent Inygaiory pisiaele raep fsshaiaup '
useditd pwyfy adve giyoérootoi mquallwmbbimbpmbtel fonsufdce fermentation
Procedure C Internediate 17 is

“&Pef?f?xlpr‘t023$ PRS- PB%&QXHT@%@@%%& %%ifoace”trat'on of
at 0.0 gl.Cé(ﬂ)p,gr _&%of:lh?\mwﬁlre( @nchIIdWlung CF thEb)'é@fmoll,_?\l/_'\%d ébi/glgérmg the
and. sodi um ride (1. , mol ;_ i n

rﬁ?;%oatm'asf@te O‘},f@r?o?rﬁfﬁ(“&% 'gerrqmeg'@m aurg'ﬁé@fy%a%e (7.87 g,

39Motq thd aPflllcanfis Ribwie&Es, i3 sinﬁol@dd@dtragmfdmgrd @ra@égsqar

m xture isstirred for 3 h at roomtenperature t

U IO gS §vpabis novel Feerelore.dn @BRpBTARPeRbohe veRtion, the

u‘{\@nltlQNVrélét%' kla pﬂdde% &W@@ld@ glﬁ@%%)mﬂng{tf@%r&&e glycerol with
S

C;‘.p}&m_ afing) com:er@q(qjlon gll_l)ggLegstZZ‘;O @,ﬁ)a@ Ppr kgofihe mlggre%qﬁd allowing it
18 Wact, Zolodved B, fﬁteﬁﬁ%}f?e"%aéﬂcﬁ\om&ﬁ)re 8ra p'ﬁfp %&Jr@'f‘ﬁér Bldbtdin
99% Rt 0.6 mn. LT M ro

: 348. cedure

Aunfied gweerate 18
5- met r Vi L led ;
4 (4 S P D KRR BHCATS b2 P SUUFRE (0o itpowder
qrlig@dglin omz&zntmmhentpfdtﬁ presediinveotioe CaChinBh@fprim@imeLmilk is

I 0 t
ﬁggmﬂ?é bggrléajl{n ure unde cher(owo dlﬂgm altﬁé‘% F%ﬁceﬁggf&e@a&? ast 2.0
with hydrogen at at m)spherl C pressure. After 7 h at
roomtenperature, the reaction is conplete. The
mxture is filtered through celite and the filtrate is
concentrated under reduced pressure to afford 1.5 g
(94% of the title conmpound as an orange oil. 1H NWMR
(DMSO-d ) d 6.72 (d, J =83 Hz, IH), 6.18 (d, J = 2.6



10

15

20

25

30

(MeNH4 +) . Internmedi ate 50 :
2-(4-nmet hoxy- 2-ni trophenyl )et hanol To a sol ution of

W@ 260880130XY - 2- ni t rophenyl )acetic acid (400 ng;PAT/BP2008/052717

mmol; 1 eq) in THF (10 nl) at600C is added slowy
under ni trogen borane-tetrahydrofuran conplex (4.74
m.; 1M 4.7 mmol; 2.5 eq) and the reaction is stirred
over ni ght at roomterrperature. No conversion is
observed. The reaction mixture is heated at 700C for 2

dho, eref AAFHkRal SondERRaiRds BYieaddd B'%‘iq’é‘rrégf&%‘@é%geﬁﬁﬁie mixture,

the expect'ed product is extracted wt . . o

noergane @rq@lvaééi atiea@t i3e@iond:8 Igravy SE@ChpRI ord theomidyre. Typically, it will
resi due obt ai ned

rl{ogggm%??l ed ﬂpéﬁgghﬁiﬁf%?}ar?%ﬂg&aphy usi ng

cycl o%mm@tﬁw@methw aycauding e thetintentiah bovds ®B8horg rgegtion

t%ﬁ"dfr% Fb‘(}of}{arghr%{egﬁﬂg@éjé‘g 8 Pé‘f?%_éh% %@u{mé{és%fe\gagy it is

léts, thadPO, &),8D or &0, midutes BmOre Beferatity, it ib)gss3h&H65(,t40, 30,220 or 10

9.0 Hz 3.61.(s, 3H).,..2.8 to. Jdo=s90 2H) ..
rilpgtgs.(lwpsztg?reffa[%b?y, ﬁ&féaf@&tm‘f &q?ésj_i@6%8 E&t Sf %2 o) :l_ll?mlnute. Of
doptser Mﬁﬁdjalafeectlon tlrﬂeé\faby'be applddybuiodre @iot necessary and will reduce
té;_}# nct ho]x trto cqr%}l %{ct hanol ( 1 g; 5.07 mol : 1
Gy RN 8(5’“ Sa 'io PLfF&Y sodi um hydri de (406 ny;
10 1 ||4trmmbthoa #bordilg t0 theaindentlon, theaesdtion rmikiikelbBgly&erol and
irred OcC for 10 m n_before agdl ng i odoni ¢t hape

@30%9 orempvigpuritiesc e Tk disp ta‘bfﬂ' 6 eeRelingmxure may

b%té Vér9@indE FildrgBlich dd a bresaurenmBesk PyadddH fillePMHke is no need to
wat er., The product is extracted with Et OAc and t

he

L@Pg)dmcwfﬂif?é@@ un¥ of picepnyq iterniaeyilierrhry Raye\apre- qo@" or body feed
a%\éﬁé@foqﬁ %lté‘ﬂgﬂteﬁ HEUERSk MRSH %Bﬁy A flithaioh €F‘r?dlLg)ltlaﬁ‘sn'lo%tes such
purified by flash chromatograp Ty using a m xture of
3screriie. at aeerraads MIngke! C@Vﬁ)ﬁtBTD)O dgsad smﬁlntm Pataesiy| ajeningim

e 0 r e
s"ﬂrc'é‘te Mn ggtgd §3¢e§ Pg:fve\qlfltgo Irgéé)NvgB%/g%ﬁDﬁg%Grﬂewﬁlbﬁ% foe’gxample
mod:ucgd(m the, mtnp{)amdﬂogms(r@{am PprocegsiogHgeselgdr, dsoallied diatgmeous

= . I - : : 4 =90

G Srgadt i e.q; Shoig BifRy s T grinforks Gotbegp e,
guilptdjm@194 DiRtalib®1fBtenaid. is us¢dkr medi at e 52; 2- C4- Methox g
-2- itrophen yJ)propa e-1,3-cliol To a solution of

di et hyl C4- et hoxy-2-nitrophenyl)nmal onate ( 1 g; 3.21
mmol ; 1 cq) in THF (25 nLEXAMPAESed slowy at O C
under an inert atnosphere diisobutylal um num hydride (

16 m; 1.2 M 19.3 mol; %eaz. !he reaction m xture

is stirred at 00C for 1 h ther 1 h at room

ﬁrsaﬁ@ﬁéﬂ of &triid5éld W@lﬁﬂa‘%@ féﬁﬁﬁftﬂildﬂ u¥ingh ¥BltaFe ofBlasses and
product is extractéd with QOAc. The organic phase is

dri ed over I\/gSOC!IUdm@IJWPHélfISG) glyperol BY Aemigesd under
red“g\eﬂﬁﬁﬂg%ﬁ‘%& aFH“é?r?{ %Js@%@%gednh dPWft gle&g]eﬁmz?d water to

flas romat ogr aphy ace onc
obtiaine 22Q @ wycrpSONer ditert Rawt glyb@obmapodmldadag) 260 eglL expressed as

o ARG by Sy b 58 g o o

glykbrol, boitDexpréssedms @hlosexfivalents 8hiithe Bt@&afohydtdte content. To

Dybisa3s] Proshiogs iy &k Npiget g0 63 o powdered

atthviaeydelb@t endSB.0:md b Bskrinersuiphate was added per litre of mixture. The pH

met hvl ) - 4- 0oXVy-2-ni trohenzeneA m xture of .4-methy.
WS Al ip &l S st SGS AT YT BB aaray Migya dept
og1o @m0$ﬂlsﬂlﬁy)wa’§1§bshb@fz§m$ WoT Bhdrallsvdd fo cbbl 8owin td4EE. Spores
is rcfluxed at 80 C under nitrggen

0? 6r ”’Qﬂf Wer%qd@rd teéfaﬁ Megia 3 e faye mses ncypaiedna climate room at
reaction mxture is filtered then washed wth CCL. The

sol vent is renoved under reduced pressure and the

residue is purified by chromatography using silica-gel
(60-120 nmesh) and petrol ether/EtOAc as eluent to give

42 g (43% of the title conpound as a orange- yeI I ow

~NEN N S A N OOA™ N A
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t hi o) propane-| -sul fbnyl chloride as colorless |iquid.

A solution of 3-(nethylthio) propane- 1- sulfonyl
we@hkiosno™e2 (12 g) in dry TFIF (100 nmL) is addedrdr/apxoses2717

to a solution of amonia in gL;_y THF (250 nL) at -78

OC. After stirring at roomtenperature for 3 h, the

reaction mxture is concentrated under reduced

pressure. The residue is purified by chromatography

using silica gel (60420 nmesh) and CHO ZMcOH as el ucnt

tté’m?%r{/e\q/ﬁfsrg o? 38° C§ %ﬂg/‘)a r%fatltle‘%an'l(Iltly%f%‘PT%%H‘?‘@%a@neérl t‘ﬁege conditions
tr@Hjermgntagorg vw pmkgj-bduezt%gn gnggﬂqent g[nrz}tlonzob n@gl mycellum

. o
Syt by ARPENTRS) 0 10,900 e g s
ot)gl@e:lerqbﬂgremseg\c@ﬂtr(e?@]edmm wgh@d@g/@ea)l gt gphtamingf the molasses as

U BRI s B Bl

conc &hisr extaetplelstiews rtbatunm\d (meeeﬁed)egly@ralf Wwitlr ohlp vgprk for surface

f thetit lid. H NWR

fe%eraé'@ﬁ%”%m@' ORGS0 5. 26 (m

3.09-3.13 (m 2H), 2.98 (s, 3H), 2.08-2.12 (m
2H) Internediate 89 : Br Zé| 4~( gi r Dioxanc (250 nil.)

Is saturated wth anmoni a |l ed down to 0C. A
Fr8HUEL o PEitREAAY Iby’surface fermentation using a mixture of molasses and
(chl orosul fonyl) pi peri dine-|-carhoxyl ate (10 g; 31.5
mol ; 1 eq) in dwrekeated aradeaiglydesoldutiddnigebpwi se over
10 m [ :
terpey LPE o SPELHRT R saT uBE SR by HBBReratized water o
oﬁﬂam %@emosmpershtén Rieer gyberdi wwqheiaeaiemby nmhm@lt ofith lime milk to

étlgi Igaoggq)m%con @nfq §c§q'rrn%'ag ang %hr%mlrj%gultt Ie\réou(l';‘l dilyted with

watdr.anthiéteoed in a ﬂreﬂmme fifferi at B/x@H wathda @Nfuiltmfllltel'tzﬁd The resulting

ot ST 2e GO Sprgstekasy ot ohe S 608Bns were
miXBUpia U datis oL 7 094 \Mw fldsdes bhid N‘OWR\AHWEE@giyc)ercd both expressed as

gbjﬁesejeqlﬂvaiénrpg op|'z_t?1e éq_ﬁal cagtg%yd(a?% cogtent ﬂ'g) tbls rg&@re_@ ml phosphoric
abltﬂ)5% 20 95;;- Iﬂaﬁ((ﬁlﬂ)e 1@"!%0 2) 45 é%wder‘ed éotﬁate@i:baEbdﬂZand 1.0 mg Zn
2H) , (dg 2I:I|) HPLC (max pl ot)
agz%c sp&lpfgatgquﬁ ﬁddqdnp%rr p]t%iogtngxtg@ hﬁbrgfﬁy/yassadjusted t076.15 with
sﬁ‘IPIﬁ@HE 298 'and lhOMnkthie NEPPL ||Hré39a%$\htﬂaé Bodth o 19T tray was
met hyl - é4 ohl or osu] phonyl enyl propi onatc (2 g;
D?Stéurl'ﬁ‘?élat P°@@ndjatowpgt tg 50QHC V"instoé'@d@dsmfﬁﬁ@f é nigepwers added
td thd Mikdia %glj tﬁ’@tr ereinBMated Ha ChRYte! B agtl_ rémre of 35°C
IS stirre overn t at roomtenperature. The s
ang arrehrb'\oeadumtdde of ate@aete@"@r&psmveelianowamulh\@éectitspeforre a layer on

vRRETceEel Dol If) BB FoRLAREy g R ol B, gl aci

F@@hﬁnta;thnemmsecstazpnedr whedudlesl groessaur gluaddenr ﬁuctgse aﬁmdarglycerol

(g %ppr%tlocp anJg p@## b\eﬁWﬂ o%@? g{ %g /‘)I-lﬁlfe tkf?er Le%rlzatlon to

stobeemayriatie xqoavityreing cﬂHPla@id( oenceptration 83%e IledZ V\Oa% measured by

thﬁg/gr( N&?ﬁﬁé‘)s Llljlz (?%Liwlt—%)? &?Ié@bﬁﬁ‘r‘”n%dWB%ﬁgng% a5 dbe, yield &f citric acid

esmemsasagramfs df camg m@mePﬁdrateSpdrf100@ﬂérd§ )of inll((:j(gs'e éguBalents in
rc of acetone and wat er

”1‘31 %bﬁ rEEG %e%q@? r'réH‘ '{"”’P%’Hm"f%}‘}‘ﬁ%@a?“ Lge%trg\fv LRI s 95%.

FO Ssrapatisb@the BRIZMIa RIHERENMH basRlA HElaéseshidie wis T00%.

ninol; 1 5 cq) is added at O C fol |l owed by the

addi tion of NaHCO ( 1 4 g) over 5 min. After 30 niin,

the reaction mxture is allowed to stir at room

tenperature for 2 h. The reaction mxture is then

filtered off and the solid residue is washed with MeCOH

and ACN. The filtrate is concentrated to dryness,

affording 1.8 g (97% of the title conmpound as a brown

foam H NWVR (DI\/SO(V) d 8 25 (br S, IH), 7.81-7.75 (m

— g = — -— o~
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IH), 7.50-7.30 (m 3H), 7.35-6.97 (m 3H), 6.48 (dd, J
=8.3, 2.7 Hz, IH), 3.89 (s, 2H), 3.78 (s, 3H), 3.63
W@ 2008369472 3. 45-3. 15 (m 2H), 2.97-2.78 (m 2H) PCT/EP2008/052717
2.65-2.53 (m 2H), 2.05-1.80 4m 2H), 1.56-1.32 (m
2H). HPLC (mex plot) 89% Rt 3.08 min. LCMS: (ES+)
508.1, (ES-) 506.1 . Internedi ate 139:
4- (r(3-{[2- (cycl ohexyl met hyl ) - 5- met hoxyphenyl | ani i no| q
ui noxal i n-2- yl)am nol sul fonyl | -N, N-di met hyl benz am de
Fol | Wisngkahipfe BRSO HRt At bl‘ent?@até@g%&%?%ys%bg{rate yields can be
internediate 139 is obtained from4-{[ (3-
oetlalr@riolaf;uwrfmalfeﬁneptgmgramhm] 21§l ¢QMPATRbIR, 19 tienweldy| ehsaiped with
1.3 mol; 1 eq) and
gg%%ég%(syl%?et hyl ) - 5- met hoxyaniline (364.7 ng; 1.7
mml 1.3 eq) in EEOH (3 nL), water (0.6 nm) and AcOH
(1.5 nL) at 1500C in the mcrowave for 13 mn to
afford 615 ng (55% of the title conpound as a yellow
powder. HPLC (max plot) 6Exanigie 3. 50 m n. LC/ VS:

S+ 574. 40 : .

?‘3%"‘ P?H“rﬂfdﬁ} 8%;78581%%%’1? Sﬂ"l ”%"?ré‘t'ﬂ'é%{ﬁr?ér‘f”"’
yl }am no) qui nogaddala Andldradé BRIceEI YN nigdk N-di meth g
| benzam deFol | owi ng the protocol outlined in procedure
H, i hbecalghydate my Mt 8- 8eepspR hPRAd CP3 el Friled and mixed

wiH 'V\fé‘i’é?ah\'s@eg‘fé’rh‘)eﬁmtﬁﬁ]\/\gdfl sfté’r@d |}_‘1 a%e‘ﬂ‘a%t@?&rﬁ%hgﬁ%ﬂmlrﬁﬁg a slurry
o PQrerﬂOUbas ya(h@hmrwlhy@ﬁéfleﬁl Wlﬁxw @wlqﬁmﬁnzymétatueyle]n@rature of

9?‘?1%% W@WW éﬁ%o ﬁ%r'ég of . chg?_‘l‘% ée#{ g‘Fnﬂ n !(Swg é@n%‘r\tor and the

seakfeninghtatiorowas bewr@dmsthg a(r12a7h0/60v0fate beOﬂl tb10e2 edomewred volume

oFE R RS IBRNE A 5000 3 P b imaey 2
hburs, tr& Sged fermehipr cBntkat (Nds tdansfeBred telzthe 2hBin férr@ehtérs, The main
fel(rﬁ)ehliozljw%%é)_z'%%?r%é g\)d')th%:?m)ﬁ %bel/gwg%e&n}l%ﬁbwm"é?vg%?%a?sgg\ﬁa flour and

1090 wiHyaw @ly@@ro( &nthéil‘tbpre-ire&ﬁne(rﬁ (aIBb&prere'ﬂjks?gl3|50£(emequivalents on

tr}tﬁ%talL@r yd(%g +§ont%8)g%x a};@ §vn?%8§d% ee? gl}){%‘é‘@ réﬁn'ésnghe total

cdrbdhydtater dotcbhtbativatip QPfe/ mix (Wast 150Ny Gluodétet bivalBNIsANAA -amylolytic
yl nmet hyl ) phenyl | am nol

eRDIMMORAM | Fntioam ywete Rstdets ABRY hpathaonNiod PRt (e ligesly theisierch and

sl 0B R cddﬂﬁ%% 8508, 0he @Qhidnh6flaisRed FOHRMIrVAS transferred to the
i nternedi ate is obtained from4-{[(3-chloro

M fesxanton- Pﬂ%?l”)%if??ﬁf?% e %WPP@NPW@M?@{‘HWE’S&VZ%“G@ at an air

fI&\ﬁQQtena’ 0.3 InBR stobp8awHRAdh@ carbohydrate was consumed, which took
nmet hoxy- 2- (tetrahydro 2H-t hi opyran-4-yl met hyl )ani | i ne

1fomgur4 'ﬁ@e c@cgcpﬁmncelltr@@p in ghegdicoid as m@)aeurﬂg‘bw-lP(L@ or titration.
9

TN S g o BTG RYBEONAN gl Ao

emesse(dnaﬁx gplcotg-equvglemes) %9@8&6 as cpmpwed {oESYjeld 985.5% which

weE Bpielne 1§ 3kebatdil ST fspd & medjum yithout givcergl. )

t hyI This-example shows that the yields obtamed with raw glycerol as substrate are

hen ui noxal i n- 2- am,no uI fonyl)-NJ

el bR R R e P e R BB ER M T et 1 n
procedure H internediate 142 IS obt ai ned from
4-{[(3-chloro

qui noxal i n- 2- yl ) ani no] sul EXAMRe & N di net hyl benzani de
( %&d@lonoofqﬂtrmm b s@lﬁ)ne@?é’d fermentation using a mlxture of corn,
[(1,]-dioxidotetrahydro-2H T hi opyran-4-yl)nethyl]-5-ne
thoxyanl line (19%s@¥ampd qyude ghieerol by Aqligem Et OH (8
m) , water (8 nL) and AcOH (1.5 nL) at 900C overni ght
to afford 191.5 ng (48% of the title conpound as a
yel |l ow powder. HPLC (max plot) 79% Rt 4.02 mn.

L MS: (ES+): 624.0, (ES-): 622.0. Internediate 143 :
4- U( 3-{r5- net hoxy- 2- (tetrahydro-2H pyran-4-yl net hyl ) ph
enyl | am no| qU| noxal | n- 2 g

L, I I L - -
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pot assi um hydroxide (900 nL; 0.5 M 0.45 mmol; 1 eq)

in water (30 nL) affords 2 11.3 ng (98% of the title
w@orpooend2 as a yel |l ow powder. 1H NVR (DMSO d ) PCT/BPR08/052717

(s, IH), 871 (d, J = 2.6 Hz_ IH) 7.45-7.34 (m 2H),

7.21-7.10 (m 2H), 7.00 (d, J 8.3 Hz, IH), 6.48 (dd,

=8.3,2.6 Hz, IH, 3.79 (s, 3H) 3.04 (s, 3H),

1.80-1.76 (m 2H), 1.68-1.52 (m 4H), 1.22-0.92 (m

5H). HPLC (max plot) 98% Rt 5.59mn. LCO Ms: (ESH):
Tﬂi%leﬁ)en(r%ﬁt lNas4€t9Tdﬂcte§Xé”é'Elx§mﬁ% 3, O”IP/ the carbohydrate content was

é; vdroxycvclohexy ) net hy 5- met hoxyphenyl

n}agmm f 20% w/w raw glycerol without pre- -treatment, 60% w/w cassava flour and

2@%1 WW%Hnnﬂ(ﬁer i elx FE% Qé’laslg#'h g}a?en% %HHF?Q?@] @& bohydrate

oW n rot out ocedure
c@amlT@eMeld of glb’tCaﬁCﬂb‘da$ B@%Ng(a@na:(bﬂ aitrip acid monohydrate per 100 g of

c%ﬂéh@ﬁjﬁ‘gﬁ%gxée&e)dlels q@%?yegggggnts?xjazol e- 4-sul f onam de

T{n@teeqampltmfl_ydv(sjiag?aég hlyét)tbe Iy;ellqsoat;t}lmyd Ivoﬂher;ewl glwgrtcxlﬁs]( itg;smate are
t I he .

SFIRPRP e Wy o Rt sied Sttt o g

to afford 68.7 ng (6.5% of the title conpound as a

yel | ow powder. 1H NWR ( O d 8.80 (br s, IH,

8.33 (br s, IH). 79578%@@&&),761758(m|m

ﬁré&lcﬁléﬁ%f(dﬂrlcwd Eg s@gn{e‘i‘ged] ferm%n?atidh udlﬁ%a rﬁlxﬁj’re(dfll @lucose
3 (br | H), 79 (s, 3H),

3 72 (s 4H) 3 snerumﬁndscrudﬂplycgroidlyé mgerm 2H),

g5 MR ST R oot it ey DoghEhan Tl ol water &

s@dafep'hentggon is started in a separate fermentor, containing a slurry of corn flour as

AR SRR DAL PR s SRR AP e

céaingotu 6@ Ghquzres;tm)‘cél nagelr| aneebroughtPiro dleel femndntor and the seed
Exanpl.e i s |n d fro

TIENBYGR oo i o8 Tl L e 0 32tpypge pr volume per

i (vvin)eshd mﬁderﬁp[al(aﬁrr{a [|§ edjritrd]léti it 37°C. After approximately 20 hours,

5 YRR SOer P e eries e Ao Tlg - A0 Magblogpontor i
pfePardd) wisng mig GFH3(%. ﬁ/WI?Jﬁlcc%te SN 20V @ﬁ@er@lQNlﬂ]ﬁ)ﬁﬂﬂSr@rtreatment

after purification on flash chromatograp

(R gprEssseh st PIUPeSE: SRPYRIRTIIS LN éh?é‘i’tﬁb\ﬁﬁrﬁ’(@hb‘gﬁte ?‘c@i‘tﬁmﬁi water,
a&(@h@@( ghd ngtrlégts5&héhfon§entfdi’|bn - c%lbc{h(yHP\é‘Ee 1}_3 9né'|?mx isH) 60 g/l and

a(uﬁlfpamm a(gjegg Q\fger q.zbtlng7t091v:20}(‘?%rtodste[llﬁ)e and @qbﬁeoggntdm\coolmg to
354'(') thg cé@teﬁt éﬁthé@ee& 'Tarmezltcfﬁs ?ra??é“er(réﬁl tc?h‘oe mZmQ‘@rn(é?wtorJ After the

tr@@sfe|3|-t|)1e fgrr%]tqt@n |§ con};@lledzbyggoql@g Q]: aerlf flom/ lzm pf @gl vvm and

%EEJ?W}‘EEE"PG&& % { 529’3 gglén%g%éxa\?lplf:@t%a% Rakel SbYR 80-100 hours.

The Otiiq #cid contenpatioryinnthetinviD-ismeasired yoyH#Ph/Q batifration. The yield of
& h I I

ci H:'t %cgaé?\hllnggglt t(%-ét Pﬁﬁ; é’fl the })%a garho olgo%tadfn%ﬂ/vtﬁ)gm%lum without
gicerokdure |, Exanpl e 24 is obtained from\-(3-chloro
quinoxalin-2-y|)-| -nmet hyl - 1H- i m dazol e- 4- sul f onam de

(150 ng; 0.46 nmol; 1 eq) and 2-

(cycl opentyl net hyl ) - 5- net hoxyani line (95.1 ny; O0.46

mmol; 1 eq) in EEOH (8 nm.), water (8 nL) and AcOH (1.5

m.) at 900C overnight to afford 73 ng (32% of the

title conpound as a parent. Treatnent of the parent

(70 ny; 0.14 mmol; 1 eq) with an aqueous sol ution of

pot assi um hydroxide (285.8 niL; 0.5 M 0.14 mmol; 1 eq)

in water (10 nL) affords 37.5 ng (49% of the title
conmpound as a yellow powder. 1H NWMR (DVsO-d ) d 9.21

(br s, IH, 8.68 (br s, IH), 7.62 (br s, IH, 7.47 (s,

IH), 7.42-7.39 (m IFD, 7.37-7.28 (m IH), 7.18-7.08

(m 2H), 7.06 (d, J =8.3 Hz, IH), 6.49 (dd, J = 8.3,

2.3 Hz, IH), 3.78 (s, SFD 3 64 (s, 3H, 2.59 (d, J =

~ 1 1 ~1 N "~ N A "~ NS A —_—~ oA



7.88 (m IH), 7.60-7.53 (m IH), 7.42-7.31 (m 2H),
7.21 (d, J = 8.4 Hz, IH, 6.73 (dd, = 8.5; 2.6 Hz,

wo Bl)og/ 147435 (br s, IH), 3.83 (s, 3H), 3.53-3. 36PCTEPBbY/P52717
2.69 (i, J =7.5 Hz. 2H). 1.76,{quint, J = 6.9 Hz, 2H),
1.42 (d, ,/=6.8 Hz, 6H). HPLC (max plot) 99% Rt 4.07
mn. UPLCMS: (ES+) 431.3, (ES-) 429.4. CHN anal ysis:
[ C21H26N4O4S-0. 01 CH2C12-0.1 H20] Corrected: C5X. 26%
H6. 10% N12.93% Found: C58.45% H6.05% N12.75%
yl | et hanesul f onam de - potassi um saJt Follow ng the

Loplohiog @tn's Oklkitrng @aibet T04PV@Cedur @ emationkXpaliagadno. 51 1 S

obt ai ned fron\-(3-chloro

qui noxal i n-2-yl ) et hanesul fonam de (200 ng; O0.74 mol;

1 eq) and 5-nethox L rrethlsulfon eth ani |l i ne
(185. 65 ny; 1‘6’%41“ L i Teyp 5%&%@?%%% ﬁ‘s OH (4
m.) and AcCH (132.6 rrL 2.2ramodb; 3 eq) at 165C for 15

£ONRAUOE s AR B @M microbleBidl HBAL it e lohpeon parent (23.9
N irstChered BAARL 41ined. €9) Wi th an aqueous sol ution of
pot assi um hvdroxide (102.2 nm: 0.5 M O 05 mml . 1 eq)

ﬁ.nMEI%Aﬁ$MP }‘for ds 27 ny (pllggr(@ 1% Cj:donanac!ljl?(éﬁalsélé |:|

conmpound as a yell ow powder. JH NWR

lfageofqeqef)taryi@itugﬁh (br S, |H) 7.50-7. 36 (m 2H) 7 27-7.14

&EMRA%REA@IV@&H@H&&E&@TU&ED 3.84 (s. 3H). 3.48-3.32
(m 4H), 3.16-3.04 (m 5H), 1.1 8 (t, ./ = 7.4 Hz,

? i:;;ﬁﬁgﬂ*"@ l“ftﬂ*&&(mﬁfdwysmggf%"dcw)s. 70 min. UPLC/ MS: (ES+)
b« 3167 (ES-) 463.4. Exanple 52 :
Nﬁ%ﬂl {"'50Met hox\ - 2- [ 2- (et hvl snl f onvl ) et hvl | phenvUanmi n

5 ui noxal i n-2-yl | propane-2-sul fonam de - potassi um

@abfkiepdaoh PewbNngsst he prot ocol @uddsomaabel RS pPYrocedure |,

Evarnnl o E2 1+ o ~ht ’\I hnnl ‘f an /0 r\lﬁl oro
| —au-a;

%1 u |Aﬁllgy18}14IﬂNII2CA}F()NB ﬁe@pwﬂlz@gzeﬂwf) oﬁl&ﬂfpr{nﬁ@ is (PG gy addigpnapshet |_|

and 5-nel hoxy- 2-[ 2-
&f E‘ﬁ%ﬁﬁ? $ﬁ| fmﬁ%ﬁéhy‘)fﬁﬁﬁi?’ CTaE ll"il,ﬁm"vffiﬁ’nﬁnﬁ““}iﬁﬁifp Rl i
AnlidhicC} pvertl @@ @i @Y it 1k D-Hich s i Jros@IN RO GHeefnd BBe v
2.1 mol; 3 eq) at 7()C for 45 h to afford 62 my (19%

of the title conmpound at, a parent. Treatnment of the
nt ('—'\G Z g 0 12 rrrml 1 gn\ Wi th aggq;*emlc

§ 0 lDH;IJ;l\%QEI%I‘AﬁQ FMI%J;}MQ{E(% ! gﬁ%\lzi])% %j%re z@dzc I argibt%r M@szé)ate’d States)
2 mol; 1 eq) inwater 4 ni) affords 59 ngy

the title conpound as an off white powder. 1H NI\/R

(DMSO-d .) d 9.1 1 (s, IH, 856 (d, ,/ =2.7 Hz, IH),

7.49-7.44 (m IH), 7.40-7.35 (m IH), 7.26-7.13 (m

3H) 6.61 fdd, J---- 2.7; 83Hz IH) 4.06 (quint., J
33 (M ZH),

5. ety Gopiingly Moy B g o g8 6 HpLe (max

"pé 1®1tca)10n9@edﬂ%v wilRbe suBmi®&Pro tmld&rnatlhﬂﬂﬁl@éuw (sp(czﬁgd-g)zneﬂlz@re@ the (n &on) eg.,
ATTER T ECASTE_53 X-j 3-(15-Mej ji Q*-Nk NH O O N NH

O=S=0 Fol Il ow ng the protocol outlined in procedure | |,
Exanpl e 53 is obtained from N-(3-cfaloro

qui noxal | n- 2- yI)propanc I -sulfonam' de (200 ng: 0.7

IIIIUI y dllu L \IL Ilb‘l. IIdIIbDUI I UIIyI UI. II I)'

TSoTTet hoFxfff“eﬁﬂgeoﬁfw “EHi’ne T TIZ]6[MO 0. 8% Ii‘ﬁ‘f‘ﬁi"“al Breaguscgy T
XSl 1 sheds ienedREIOH kL) fafid ACOH( 65Ol het1ea0C™
or 15'M’h in the mcrowave [t afford 5 1 ng (15% of

fhei=ti¢tficdre compound as a pal 4 yelbew®el i d. 1H NVR

( DVSCFrdfisg-\@in t2r H@vérs, | H), §.87 (s, 1H), 7.89-7.80 (m
IH, 7.66-7.58 (m IH., 7.44-7.39 (m |IH) , 7.33-7.24
omPCIB) 3408y 82-6. 78 (m IH), 3.85 (s, 3H). 3.50-3.20
(m 4H), 3.08-2.90 (tn. 2H), 2.90 (s, 3H), 1.86-1.74
(m 2H), 1.01 (t, J =7.5 Hz. 3H). HPLC (nax plot)
97% Rt 3.84 min. UPLC Ms: (ESt+) 479 3, (ES-) 477.3.
3. 5-di net hyl i soxazol e- 4-sui fonam de Fol |l owi ng the
protocol outlined in procedure | Exanple 54 is

obt ai ned from\-(3-chloro

qui noxal m2 yI ) 3 5 d| rrel hyl i soxazol e-4-sul f onam de

O NA N o~ 7~
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qui noxal i n-2-yl ) pyri dnme- 3-sul fonam de (300 ng; 0.9
mol ; 1 eq) and 5- net hoxy- 2- nor phol i n-

wa2gBmethy| - phenyl am ne (270.3 ng; 1.22 nmol ; BCBERH)S/052717

in EtOH (6 nL) to afford the_ tIe conmpound as a TFA
salt. Treatnment with HO in (]—|(243 m; 1.25 M 0.3
mol; 1.2 eq) affords 46 ng (29% of the title
conmpound as a yell ow powder. 1H NVR (DVsO-d ) d 12.50
(br s, IH, 9.60-8.90 (m 2H), 8.80 (dd, J = 4.5, 1.5
Hz, IH), 8.44 (d, J =7.9 Hz, IH), 800 -7.80 (m IH,
7.70-6.80 (m 7H), 4.40-2.80 (m 14H). HPLC (max plot)
98% Rt 2.58 min. LCMS: (ES+): 507.3, (ES-): 505.3

. Procedure K Exanple 84 ; CLAIMS

4-[ (di met hyl am no) met hyl | - N-[ 3-r{2-[r4-hvdroxycvcl ohex
yl)met hyl | -5- net hoxyphenyl } am no)

auil ndxmkethod Zeyprobesing cigwd cidinamigtieerol WEh asddld of more than 70%

3| §gh§7\ﬁ/g§vﬁ|ﬁfw &rﬂ'&;ﬁ%’qd %o?régrgﬁ%%g%%& m‘? r?1¥er1tous un 5[5180())(r¥ g%ﬁgstrate
sul) f avhidh idﬂshh‘@i doeigngbd ¢80 Wav §la8olnand ID- 8%l af atother
eq) I1s taken u 5 at O0C t
o LR Fh o arRrareed SRl bs omrIens opdhe [
addedatioppuatecontér@ of Grcdubetiat® xture is stirred at QC
for 1 h. The reaction is quenched sequentially with
water (30 nL), NaOH IN (30 nL) then water (90 niL). The
SUS pegiethddistchrdligab @it ANenBinahd afothér 682bbr SourddI® molasses,
celite is rinsed with THF/ MeCH [1/1] and the filtrate
i s cOMORerTEIaEe: BUAPSH e BOlyRaRNOlr HafGR c7iSigradidydrdysatg and
resi dugch Sodtameiy %Bsﬂrﬁe%r%"ccﬁ'@o ﬁﬂ*bon%‘éjre&h% §cﬁ’§%r‘iﬂ nrgllqwd
solution is neutralised by addition of 0.1
one neghtin bquefied farmeormAsersyiibate is filter ed then
purified by flash chromat ography (el uent DCM MeCH
[8.5/1.5]) to afford 147 ng (65.5% of the title
codpduméthed agcgrdingralaimia, edtenein theofilampetopa fungus (slay Asgergillus
O 25 %L}S 1 eq) with HO in diethylether (248.3 ni;

o] 1 eqg.) in DCM (5n.) affords 154.5 ny
(75% of the title corrpound as a yellow powder. 1H NWMR

D‘:E/B 0

(b gmfa o(a agcq_r% (tP stalrh 2|_Br3 sﬁ/%@gerzgl(eéspefgjllhg)%q?meﬁl%anA
7. 75 ridwr, A. avl/ahBrorl 1\ Qouledtus JA Fagordchdz A. Blirae, AA. Iddensih A.
(m IH, 7.18 (br s, 2H), 6-84ﬁ%df J=823H IH

6. 41 deepongrius, &\ gubiggensis) A. lactagialus oy bragiliesisiss A4glpfis A
5H) BsiBchensisNA. fdetitths2- 12 (m 2H), 1.28-0.63 (m

9H). HPLC (max plot) 98% Rt 3. 56mn LCO Ms: (ESH):
576.2, (ES-): 574.2. CHN anal ysis:

I1-|6'_§g @%ﬁ\'o:dggg ggu%@ h&%i}étﬁ{é\@g %fl}é}% gé?w?% O/rglger preferably

ExanmA. enigss as deposﬂed under accession no. ATCC 1015 or under CBS 513.88.
4-[ (di met hyl ami no)methyl I -N-[3-((2-[fl,|-di oxi dot etrah
vdr o- 2H-t hi opyran - 4-yl) et hyl | -5-nmet hoxyphen g

| } &miAnepthodraesalding-t8cldimb ez emesdin frendtrt deid-is pdduced by
salt Fobl oW n t he $rot ocol outlined in Procedure K,
Exanp8MgEed e%‘?rﬁ %0 from

4- ({[3-({2-](!,!dioxidot etrahydro-

C L SR aﬁs?éurfgfr{gf?%yml A eHn A o LA BTG By

ny; Quia@Rrmedtagén. in THFE (5 ) at -15(: fol | oned by
the addition of I|ithiumalum num hydride (609 nL; 1M

0.61 mmol; 2 eq) for 5 mn to afford, after
preparative HPLC, 82 ng (43% of the title conpound as
a TFA salt. Treatnment of the TFA salt (81.9 ng; 0.13
mmol; 1 eq) with HJ in diethylether (148 ni; 1M 0. 15
mmol; 1.1 eq) in DCM (3.5n.) affords 83 ng (99 % of
the title conpound as a yell ow powder. 1H NVMR (DVSO-d
) d 12.52 (br s, IH, 10.09 (br s, IH, 8.69 (br s,
IH, 8.27 (br s, IH, 8.18 (d, J = 8.3 Hz, 2H), 7.95
(br s, IH, 7.72 (br s, 2H), 7 54 (br S, IH) 7.35 (br

-— o2 o AN NN
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Background of the invention Gtric acid
(2- hydr oxy-propane-1 ,2,3-tricarboxylic acid) is known

wa@sooanoismmustrial ly i nportant organi c acid whi BOT/EB2008/052717

used e.g. as food additive, pygservative or as
stabilizator of oils and fats 'due to its ability to
conpl ex heavy netal ions |ike copper and iron.

Oiginally, it has been isolated fromcitrus plants.

Chem cal synthesis of citric acid is al so possible,
hogeveretHdatacBbraflg to SHih& k172 whekeih BRUSIdh@lis PleQfiitdd B¥ore it
due to the expensive raw materials and a conpli cated

pr océdssysed innhe pipdyctiandpf cithepeiflore, over the past

decades, other approaches to nmanufacture citric acid

usi ng m crobi al conversions, which would be nore
ecoHndminetilodasconding taslaio @, vhyersin thehmie-drebeant comprises mixing the
i nvesy j qat 411 Ceaci r j f

sups s it R f b LR LA 0P R BT kot ne

r epomigidre andsallosvirgd it o @00 fagdlawed by filteninghtha seddtingimixture over a
i ncl udi n sts, using.different cultivation nethods.
ExanﬁV%§%5¥ﬁ%ﬂg%ﬂb?ﬁH) mﬁ%pgc?gndirectly produce

citric acid include, for instance, strains fromthe

o8l RS e, S e o B s rn 12

| i polnyihiitea. US 3 773 620 describes the use of
n-parafins as raw material for citric acid production
in conmbination wth saturated al cohols. In this

Pr €S metlodcts@fightb ickird® ¢ 105 wherdied préSeddtak Body feed is applied
compounds_(1i ke nonofl uoroacetic acid) are necessary
to ole M8 acceptable yield of citric acid in the
process. US 3 801 455 descri bes the production of
citric acid fromn-parafins but also fromother carbon
soilr-derrocessciar agifigng catdel glyaesol prijelBedcess eQrarriges daniving igrude
a vyi < ; i £al i

- Ptk O, P B oo AR PR 20 GREDPATKER ne
aboutmig@eg, déllomied bytdteriea theakactioriminiwre gvaraauhsesire filter to obtain
Addi tj 0F unds, for exanpl e nonofl uoroacetic
acidﬁugﬁgﬁwg%gggary to obtain an acceptable yield of
citric acid in the process. Rynowi cz (2006) descri bes
citric acid production on raw glycerol by Yarrow a
yeasts, with a yield of around 62% Detail ed
description of the invention The present invention
relates to a nmethod for producing citric acid from
glycerol with a yield of nore than 70% w w, whi ch

nmet hod conprises fernenting a filanmentous fungus on a
substrate which conprises 10-90% w w gl ycerol and

90- 10% of anot her carbon source, both expressed as

gl ucose equivalents on the total carbohydrate content
of the substrate. One advantage of the nethod
according to the invention is that a widely avail abl e
substrate, i.e. glycerol, can be used. A main source
of glycerol is the production of biodiesel. Another
advantage is that yields may be obtained which are
much hi gher than obtained using state of the art

met hods for producing citric acid fromglycerol. The
gl ycerol is conbined with another carbon source, such
as wth the standard fernentati on substrates for
citric acid production, |ike nolasses, glucose,
fructose, sucrose, polyal cohols, starch hydrol ysate
and starch containing substrates, such as corn and
cassava. In case of nol asses, beet or cane nol asses
may be used. The carbohydrates nay be in solid form
inliquid form liquefied formor as a syrup, such as
for instance liquefied corn, starch or gl ucose,
fructose, sucrose or nolasses syrup. The carbohydrates
may al so be used in conbination. The glycerol m xed
with one or nore other carbon sources makes up 100% of

" I T Y . Y " s .. -~ -



