WD 2007/ 079862PCT/ EP2006/ 011826 - 1 - NOVEL, ACYCLI C SUBSTI TUTED

FUROPYRI MLDVRR0DERTAZ | VES AND USE THEREOF FOR TREATI NG CAROITGRERG00/0 11326
DI SEASES The present application relates to novel, acyclically substituted
furopyrimdine derivatives, nethods of prpduction thereof, and use thereof
for the treatnent and/or prophyl axi s of diseases 5and use thereof for the

producti on C I

i seases. OVER T GG FERETuER KROERIITOLE IRl RLREY A0 ust
car di ovasCWEEREOF&KHETREMG@ALRDI(DVAQC{JEMIS@A@E&o t he cl ass of

bi oacti ve prostagl andins, which are deri vati ves of arachidonic acid. PA2 is
the main prQduct of arachldonc tab ndat hel i al. cel l.s .and is
b potent yadgArFsTLARRE R, B Orpr gLy TubgeSRnTGRnRipE it
physi ol ogi Qﬂdthoal@toﬁgﬁ)ﬂhﬁionQﬁereoiOan’ﬁhrsé)Iﬂi&ﬁ%ﬁlﬁﬁ' tl@e?tréﬁm&)t andlosprophydaxis of diseases
vasoconstrictor and i mul at or . of thronb te a gation d thys. .

cont i but e g5t herepiaion thermiobitiogy ofymeckinal proftiie BY fheceeimeR! af% Rrophplars of
level s i's piRadtBepdrGeud® fRad trehtri @b RRANS pRIpRy1h:QE oftohﬁh@eéeaiap&mms of various
cardi ovascul ar dl seases [Dustlng, GJ. et al., Pharmac. Ther. 1990, 48:
323-344; Vane, J. ase. Endovasc Surg. 2003, 26: 571- 578]
15After rel é%t%%y‘ﬂfn @% H%eh’Bgﬁ to ﬁlél‘"diasf IOBr‘i’l‘%%‘@piﬂ@%t?%.lﬁné@s=v1"%ldbﬁf‘?sfﬂﬁ’d?ti“ﬁé%s
A2, PG 2 Isara%mmgﬁéla %1%);& ﬂceyrﬁélf;g;mg& rm%&u@am: Mherﬂetpabhﬁig lirPerd¥LINASAls BRS |

is not stored, but is released imrediately after gnt esis, exerting.its
effects | odap p«ytentwesogﬂat@r aad inhilgton bf rlatalst @gmg@tlonvm is thephysialesicalrantagorishof di y

(hal f-1jfe d

ot abol 1% o, BESne A4 [L04) Sl hePARAREYIR Rl of Yol DA En, o
Ther. 1990 thw&onﬁzﬁemt‘cﬂle m2ifFhanch Df)‘#asglla:dabmwsta@wm doip iPBGR lestus pltehnmdgdm
receptor [ NBRUPY &Pl e E5BRYRn o Ry By RY 88 BRI o B e T
recept or i SPhaneacoThdrh990; 48 GRBB#; Oau@IJeet a’leEeszoV(ssc Bhloedsc. aSueg. Qoes, a6t &t zed
by seven trsﬁgfmsrrbrane dormains. In addition to the human I P receptor,
prostacycll eceptors have al so been cloned fromrat and nouse [Vane, J. et
al ., Eur. Vase. Endovasc. Surg. 2003, 26: 571-578]. 25 In snooth nuscle
cells, m@mct lAd&Ir reddasOf akdaRidbitic EEE 8P PhodpRlEhedstvin shospuligibdsen), PEL, ademiidsadee by

cycl ase, whi ch catal yses the faor matl on of CAMP from ATP. Increase in the

i ntracel | ulYFlOWKRIS RS HeR QY TG vathpssPEhdi Mt storey by eesssddmmediateiiatisy -
vasodi | ati QoniBaeh, ERktingNRI dbfebts RRaiY. PRILAL §h @hstABOMBBANE, Ahichl 19 tr@ﬁs‘f'ér;ﬂe@?apﬁd?yt he
vasoacti ve gﬁ ertles anti-proliferative effects [Schroer K. et al

Agents Act i(b#k %upmrox 199minuig) a5d- Dan-engynafispily. | fo, ap. ingetiva] metahglite,PRZetonacot
2003, 64: t 1 7: 1233-1240]
and anti - ?p?%;al%%g%l f"ér of llﬁc[%ggtp%cts efféﬁéjh%m% @efrgtgﬁlt% 3%%%44]5 Res. 2005, 96:
1240-1247; Egan KM et al., Science 2004, 114: 784- 794] have al so been
descri bB¥d flde bir@bdical Bfectshel Pl @ccuP@irgughl Waodingtvi Hinembiahebduod mecepton celed the
met ast ases | Schnei der Canc t ast asi 9

349- 64] . |tp[“’s(Ea Dtk rEeprof ] H%Crepfﬁgqamm £ b PR Zeﬁef?‘/’? T R 36 he, e
formati on dp rteOeptdF rsemepbf)rthmml;lpxateeﬁlcoaplbd waxtepmrs, obhich hes chirgialzed rignsaact i on
WO 2007/ 079862P / EP2006/ 0 18%& % V\ﬁys in the resHectl ve tar elt cel |
[Wse, H npgorggy, In ‘“ﬁ“zt"z?l‘f URER 1Y HECR e PIRBSYS %F??S@Pﬁ%@ aiso
cascade, amaernﬂo@otﬁaﬁﬁhwmumsﬁWaﬁe JRtenQuely. Vhe. Bidossstssueé 2863, bers7l.s7gre on

t he whol e of benefit therapeutica clinical application of PG [err] is
severely r da Pt &pselg cPiss a‘EEP{éPﬁ”c%‘} this 16 repEpiab lspeReior SHERLeEPY pf §denpg fzcyd]ase

anal ogues ti}gdh kelys¥Rr@e forrddRR| & AP e¥ATAT®. iThablesh hBafgacNulaP.Anviet
al., J. Am Coll. Cardiol. 2004, 43: 568-618] and treprostinil [Chattaraj,

S.C, Curr cOR§SPiEHion i jaskansibley foy $roppeyelinandu Dvasghiptiopgad @éerﬁnhmveowaﬁeleam e,
but these GROROMBH I Shdilidy PBAUEVRKELY pd a{lés aﬁtfrﬁroﬁferaﬁ% bl NDELEQVRT et d1.1€

substances can only be adm nistered to e patient via conplicated rout es of
admi ni st r atdgerts Aetiags Sippl. dOAT, i48UGUSL; lehaBalb,rD o abhode/aRemmsto). 2003 \ﬁ4a24=%%§§at ed

i .nhal at On%’l lpv%sﬁ & 118]% ng ﬁé’s”%’f"ﬁ% %402 antl-a?tltehoscgrot% eﬁ‘lcq? ﬁgl 1C, kqf'al

si de- ef ect S, t~ ‘exanpl’e ections or ection.” The
use of berapy@ist Res2D@H96: d2d@3:t12547; Egatnhelvbla{eyl Renpcen0(4, det: |79av94zaa@vasd tebl e

for oral ag]g' n Col |
Cardiol . 2 b o fé}iﬁgF °re, M it ﬂéeg e |f?rma£1%ra°ftbf§}et?ssa§ess[ﬁ§mﬂdﬂ’ RERof
action. et al., Cancer Metastasis Rev. 1994, 13: 349-64]. It is unclear whether these effects are due to

stimulation of cAMP formation or to IP receptor-mediated activation of other signal transduction



The conpounds described in the present application are, conpared with P6l 2,
chem cal | y wad20018798s2abol i cal | y stabl e, non-prostanoi d ackCVAPanes/efl8tthe | P
receptor, which imtate the biological action of PGA[err] and thus can be
used for the treatnent of diseases, in particular of cardiovascul ar
dieseases. DE 1 817 146, EP 1 018 514, EP 1" 132 093, WD 02/092603, WO

03/ 022852, WD 2005/092896, WD 2005/121149 and WO 2006/ 004658 _descri be
various 4- dihwayy in fheorespgstiyco farget SR AORr of 2t T8 H%8y i 62 He SBEY F?/g’tel ves

and their %%sﬂh@fno&h@e Ligad ggpgfpg{assqlﬁég@ggés WO 03/018589 di scl oses 4-
ami nof uropyrim di nes as adenosi ne ki nase inhibitors for the treatment of

cardi ovascul ar di seases. The production of certain 4-am nof urc(/)aﬁ)yrl m di ne

deri vat i vesAllwygh dsqiisets ¢f P ﬁﬂz@ﬁ‘éﬁ? theavimderpi bengbig@erapaytiealy; clageal 3pplicalonefgaku
Zasshi 19699GT89S s(c:ge%lv rejsﬂ‘éf]ed ?‘?ft% cﬁé}ﬂcaY %ﬁ&’ﬂl@i‘ﬁb’elé@ﬁsﬁﬂlht} 957613 ar?a?og(lgs) that]aqgl%ofleOBB

Conpounds with a bicyclic heferoaryl nuclear structure are claimed as
i nhi bi t ors 2, f@edemplanloa@E‘te[&adﬁsCh,rDB\@t@D/ T st 5ol Rerdidnmf®dnths S6F @il eehd

within the f rﬁoﬁﬂﬁ? r[rgha(?tar&L h?Cpr b%z ap p}nkzéé?t]?q}é} %?‘z %%8@@8@1 Ihgx%dbeeln made

contrast to Thé compaun faté’o
5, 6- di phenydvhilubdd, But3hadt pytiponhdhi an hanecl vegyr shsit tite toti E(B],OHVMDI@thr shecubptheds vana

position 4, at ert spatial di.stan oX acid or .

Par boxyl i ¢ 4t B PRRI P e ater Vs e ! Bplsaledmiihtorna s oY spuisupss
conpounds oihfigen ednaéutafnedsuml @ vid 1bpeatd®@iA0A7 9BL2 RGTds BP0 sQt1D28n aise havei ch
stands for 0, S or N-R5, where R5dengtes hydrogen, (Cl-C6). al kyl, (C3-C7 ‘
cycl oal K| asiitions]_stdeyetfegts) fo5) sxample. m@fi%(tnérﬂispaﬁ%ﬂ aty tlzi 9)©0 aanléa%%@he B ©

(C2-C7) al kepgddsy hwhidth @kte $3he Qﬁy ?@@&fehwltv@ AvaslaB kot R4l 28RN fohhd padiefti ne,
or for a group of formula *-12-Q L2,” where denotes the point of |inkage with

t he CHR3 gr[&aﬁf RiJ. ptelh ot 45 €eﬁ @BYioh 2R&h ddi J19-2ART]cis epanagsin Kmted b Uit &ertvi t h
(C1-CA) al kyle &fachifgl- &A) al koxy, 10Lzdenotes a bond or (Cl-C3) allcanediyl,
whi ch can be substituted si ngly or doubly with fluorine, and denotes 0 or

N-R6, where R6represents hydrogen, (Cl-C6) allcyl or (C3-,C7) cycloalkyl,
The compounds described in the present application are, compared with PGI,, chemically and

15  metabolically stable, non-prostanoid activators of the IP receptor, which imitate the biological
action of PGI, and thus can be used for the treatment of diseases, in particular of cardiovascular

diseases.

DE 1 817 146, EP 1 018 514, EP 1 132 093, WO 02/092603, WO 03/022852, WO 2005/092896,

WO 2005/121149 and WO 2006/004658 describe various 4-oxy-, 4-thio- and/or 4-aminofuro[2,3-
20  d]pyrimidine derivatives and their use for the treatment of diseases. WO 03/018589 discloses 4-

aminofuropyrimidines as adenosine kinase inhibitors for the treatment of cardiovascular diseases.

The production of certain 4-aminofuropyrimidine derivatives was announced in Chemica Scripta

1986, 26 (2): 337-342, Yakugaku Zasshi 1969, 89 (10): 1434-1439 and Yakugaku Zasshi 1977, 97

(9): 1022-1033. Compounds with a bicyclic heteroaryl nuclear structure are claimed as inhibitors
25  of cellular adhesion in WO 00/75145.

The compounds claimed within the framework of the present application are characterized, in
contrast to the compounds from the state of the art, by a 5,6-diphenylfuro{2,3-dJpyrimidine nuclear
structure, which is coupled via position 4, at a certain spatial distance, to a carboxylic acid or

carboxylic acid-like functionality.

30 The present invention relates to compounds of general formula (T)



15 Zstands for a rouE of formula O # O-R7 N-Th R7#or N, N
denot es t héVRRAOAT/0UIB6E |

al kyl ,

(C1-C6) al koxy, trifluoronethyl,
(Cl1-C6) acyl, am no, nono-(CIRQA
(C1-C6) acylam no, and (Cl-C6) al/R
substituted wth cyano, hydroxy,

nono-

nkage with group L and denotes hy&%@ﬁzw/@@ﬁz@)

R1 and R2, independently of one another, stand for a substituent
sel ected fromthe group conprising hal ogep, cyano, nitro, (Cl-C6) alkyl,
(t2-C6) al kenyl, (C2-C4) alkinyl, (C3-C7) cycloal kyl, (C4-C7) cycloal kenyl,

or

10

15

trifluoromethg)xy (Cl- 5C6) alkylthio,

| am no, -(C1-C6) al kyl am no and

and (Cl1- )_ Lkpxy can in turn each be
CA) alj6Xy, (CL-C4) alkylthio, amno,
-(C1-c4) al kyl am no, or

(R") O N//k : >

i which
A stands for O, S or N-R®, where

R’ denotes hydrogen, (C;-Cs) alkyl, (Cs-C;) cycloalkyl or (C4-C5) cycloalkenyl,

L stands for (C;-C;) alkanediyl or (C,-C;) alkenediyl, which can be substituted singly or

doubly with fluorine, or for a group of formula *~L'-Q-L?, where
* denotes the point of linkage with the CHR? group,

L' denotes (C;-Cs) alkanediyl, which can be substituted with (C;-Cy) alkyl or (C;-Cy)
-alkoxy,

L2 denotes a bond or (C;-C;) alkanediyl, which can be substituted singly or doubly

with fluorine,
and
Q denotes O or N-R®, where

RS represents hydrogen, (C;-Cs) alkyl or (C5-C;) cycloalkyl,

Z stands for a group of formula
0O @) - -
7 /N ' /N NH
. : o= I o s Y
7 —
0—R o N 0" o
O
where
# denotes the point of linkage with group L

and



10two residues R and/or R2 bound to adjacent carbon atons of the resgective
phenyl rindVOtZ88EIHSE2f or m a group of fornula -0-CH2-0-, -RETER2QP6/011826
-0-CF2-0-, -0-CH2-CH2-0- or -0-CF,-CF2-0-, n and o, independently of one
another, stand for the nunber 0, 1, 2 or_g, and for the case
when R or R2 occurs nore than once, they can have the sane or different
15meani ngs, R3stands .for hydrogen or -C4) al kyl, which can be substituted
Wi t h hydr oxy or%gningéxgﬁgyg? %1§(¢%95%§ fogen, (Cl-C4) al kyl or
cyclopropyl, and their salts, solvates and sol vates of the salts.
20ConpoundR’ amdoRYi indeptmiettie of rowme rinbiher, axaadt e ac ervpduend sselbtted dromultie Etoyp and
their salts, solvates and sol vates. of sal he.co overed- by
Formul a (1) of CHEPTa IR et VAR Bel G adibt P v PR g b QY G

sol vat es of t he csabdlis/1,ad-Gheyctampounds-Goyessd thfjuotatamyl, ari{ihjromsthatye dCbel ow
as exampl es of application, and their salt ol yat es and v s of the
salts,ngrovided(gﬁ@kEBWbdaﬁGQZEB@&WEH’HV“T%%%%Pém%FFFwsHﬁgggi%ékﬁﬁPmaﬁﬁdnot

al ready salts, 30]-vgt8sar@ngl sol vates of the 25salts. The conpounds according
to the invention can, depending on their structure, exist in stereoisonmeric
forns (enantioners, diastereoners%. The invention therefore,conpri%g% t he

y

enanti omers or dPhETeredaifEad SpdCe REPEY F8PEER P8 bSKistiEsd, Wity fgano, hydroxy,

st er eoi soneri calbychRibey, @,-c,) FkylthS Al HeR-9r 61T, 09 di§Mdh&d 1 n a known
manner from such m xtures of enantionmers and/or diastereonmers. If the
conpounds according to the invention can occur in tautomer c¢ forns, the
present inventi & conprises all tautonmeric forms. 5Physiologically
acceptabl e salts of the conpounds according to the invention are preferred
as sal tjy W thin{he.360Pe fyd: ke vBLRISE HjatdY eRbbPRomS8t ths rMBL&e bRknyl ring,

t hensel ves are not suitable for pharnmaceuti cal %%Ellcatlons, but “can be used
for exanpl e for tedsther Hohgtdrow driomwd Q-€H-LonOdfHlRe -Odipdimds Clet6h-d-98 t o
t he inventi on, aégjgkﬁg{included. Physi ol ogi cal ly acceptable salts of the
conpounds according'to the invention conprise salts of 10 acid addition of

i norgani ¢ acids, carboxylic acids and sul phonic acids, e.g. salts of

hydr ochl or ingndei iddephydgnidsheiont encdleir.diand dirpireunmpbeatild? ophosphori ¢ aci d,

met hanesul phoni ¢ aci d, et hanesul phonic acid, toluenesul phonic acid,

b enzenes ul phO_nI Gnd %e c@?eoxpﬁelﬂﬁil op ﬁdb&ﬁ+s A1Gn 85 ,dt’he}a&aﬁth'a% AE e or diffe,rent
trifluoroacetic a0|5, propionic acid, lactic aC|§, tartaric a0|5, mal 1 c
acid, dibtric acinganihgsrari ¢ acid, naleic acid and benzoic acid.
15Physi ol ogi cal |y acceptable salts of the conpounds according to the

nvention ghso. GRIRILSRBALE S @1 cNBANSHRL BRBESe. (G GYRTRLS, ANdLRLe! or abl y

salts of alkali 9. sodi &’pota55|un1sa
earths (e.g. calcium and nagnesi um salts) and amoni um salts, derived from
anmoni a or asdganic amnes with 1 to 16 carbon atons, for exanple and

preferably ethyl am ne, diethylam ne, triethylam ne, ethyldiisopropylam ne,

ronoet hano'Ram n%ﬁands for hydrogen, (C,-C,) alkyl or cyclopropyl,

and their salts, solvates and solvates of the salts.

20 Compounds according to the invention are the compounds of formula (I) and their salts, solvates
and solvates of the salts, the compounds covered by formula (I) of the formulae stated below and
their salts, solvates and solvates of the salts and the compounds covered by formula (), stated
below as examples of application, and their salts, solvates and solvates of the saits, provided the
compounds covered by formula (I), stated below, are not already salts, solvates and solvates of the

25 salts.

The compounds according to the invention can, depending on their structure, exist in
stereoisomeric forms (enantiomers, diastereomers). The invention therefore comprises the

enantiomers or diastercomers and their respective mixtures. The stereoisomerically uniform



20 diethanol am ne, trisethanol am ne, dicycl ohexyl am ne,

di met hyl amiYKOSORHAES62 pr ocai ne, di benzyl ani ne, N-net hyl norBSHEERAWS/ 1836 ne,
| ysi ne, ethylendiam ne and N-nethyl piperidine. Wthin the franework of the
|nvent|on such forns of the conpounds acgording to the invention that form
a*conplex in the solid or liquid state by coordination with sol vent

nol ecul es I t in
whi ch coor ?%gb%%%%ggﬁgc%g%%ﬁﬂshegﬁg%tﬁlg%ﬁaﬂgfEgﬁbgﬁg%ggggggmgﬁe %r%gvras
sol vat es wididsiereotnh®. scope of the present invention. In addition, the present
i nvention al so conprises prodrugs of the conmpounds according to the

i nvention. .The ternt ses_conmpound y
be bi ol ogi ég_ hF ﬁorg%ct ive C8°rd1 % |evnre1r\pen{) e 5(%{\}&?0{1 &d” form% r{hgrr% %@ﬂ“&%@ Fﬂ or
by hydroly&bﬁ@nk@d@ﬁﬁ@ﬁﬂﬁdﬁmmﬁcordIng to the invention while they are in the
body. 30 In particular, for the conpounds of fornula (1) in which stands for
a group of WO 20 62PCT/ EP 006/0

P S5ent 51 g BRuT GO SE B SRt By OA B1a Lk BFhedtArR 1o B sl
corrpounds withirS tieOBdRbé SESthe rées {nkaitios.aBalBewhitrrial tisedved st @of kEidable for
carboxylic acids, as the conpounds that are narz% active brolo i cal

physi ol ogi Phpropeytical applicaensciih ¢a PoHEdPT ‘Exﬁ@Plﬁl |1?a*}t1°t1é’§t’5r1 t‘ﬂ‘egkc/‘rhlebed
later and icBmPantié £4bdingithth¥imentds, £ INSBREGe DT chem cal routes. (Cl-C4)
al kyl esters, in which the alkyl group can be linear or branched, are

preferred as such esters. Methyl or ethyl esters are especially preferred
(see al so tHhesielaiFadd FsertaRls %f hhei C@ﬁ@o‘d’lds PHOTHRS fodite TRPRtoDGomRYise sail A cope

of the]Ere%&ﬁ%mhﬂ%ﬁ@%hﬁﬂynkﬂkﬁ§%m&9§ﬁkﬂkﬁgaQ&B@E nﬁ@muﬁh@gSMp§5fE%ﬁ@%ﬁmﬁave
the follow ng nmeanings: 10Wthin the scope of the invention, LCI-Col alkyl,

(Cl-Cc) al kyid, hydgbraay aarikgurlphaﬂd agiGIRhoshord ajd, mathenesuingenia agif, rpé}aaﬂeetrphomc
branched ala@ﬁl tcf}r?%%s%?h( %%ta'at ter?zeﬁesul%hdff?c ";_.’1012 n%{)(rﬂ h%leﬁedtsja r%gnlg’ a%f?ir 9(‘910 9&“3 A

i near or brah res ue Wt is pre erred, and
one with 1 ttlﬂruciioacetrctmrd atopmeid &id Hotc had, Itgrtapuceltldrmelmh aCTd;eltm@hdid)vﬁlmglmmd be
ment i oned as,.pr d exanp] es: nethyl, ethyl, n-propyl, isopropyl,

n- but yl , |501% %mf dgg%“n ngf tert.-butyl, 1-ethylpropyl, n-pentyl and n-
15hexyl. Wthin the scope of t he i nvention, (0,-C6) alkenyl and (Cl-05)

al kenvl15st @hgsidlogicadlylaceepmblecnlthoahe haopaahdserydrding $o thaenwantidn &sat @nﬁori@a’ sa2tst o5

carbon ato and e or.two double b r _aor, branched al ke

resi due with'™> ?SBB%aﬁea’r%ﬁﬁxaaltpg daff‘fap %ﬁ@ Sagsu%f; %1«{3 0 %talisg ° & efEp g po Séum

fol | owi ng nwEly), bﬁttrremlkﬂmedaaﬁs QreetasioRctne paEpdsas satisNyd, alﬁhd)rylllm salssoaamaenyl

and n-but - % en-1-yl. 20Wthin the scope of th% i nvention, éﬁ% Ikrnvl
8 f‘ar”~‘E>‘bﬁ?1

stands for 0 |aPP€%9Plao‘?r PreaHE HEHnes| rztﬂmh tor && jAThan AR JO% B trem and
a triple bepflanfhd | N@RyBKADY! @8y 18HEe, W tdthy2dilsOprdpytakiRON ah@dBthardlamine,

preferred. The fo Ilomnng may be nentioned as preferred exanples ethrnyl,
n- pr op-20- i rigthapplamipgy o fusethapelamipe,  digyelphexylaming, - dimethyainpgthangl, - | Rropai, |

W kanagi vr GkaBsfhe WISdMERLRL orkipillifl, KADEMiNine afd KERE G eridine.

di val ent al kyl. resrdue with 1to7, 1to5 1to3or 3to 7 carbon atons. A
| i near or B¥dng H@ofraeﬁhe%@dedﬁ tw invetiogusscinifartes df thy dempquntdea®0t§1rmg’30tthﬁ inverdipbon
momlsra e T n ment err X

met hyl ene, aft gdr[n %)n}pp& ﬁl\;\énelgl]l.qu 4 séal%e y CCT)I‘(%S)&Q esﬁlé/g molecgleg r%qgrmgg
propane-1, Mﬁyj Hypranqseaneazpaclﬁrtytm of ,sdllvatds;uhry r»me cobmdtrmnm ils eibednyl{shed with

butane- jS 34 te¥ | I—Tydra"ge[s%treepreferrecfj asysofvat%se vrs]/}tl%rq ?ne séope of Mte pregeenit]&navgr?tto% 4-diyl, 3-

In addition, the present invention also comprises prodrugs of the compounds according to the
invention. The term "prodrugs" comprises compounds which in themselves may be biologically
active or inactive, but are converted (e.g. metabolically or by hydrolysis) to compounds according

to the invention while they are in the body.
30 Inparticular, for the compounds of formula (I) in which

Z stands for a group of formula



30net hyl pent ane-2, 4-di yl and hexane-1,6-diyl. - 7 - Wthin the scope of the
i nvent i on, W&2084079B8%nedi vI and (Cl-C7) al kenedivl stand PQ/EEZQ%&%%ZGW
branched dival ent al kenyl residue with 2 to 7 or 3 to 7 carbon atons and up
to 3 double bonds. A linear or branched g kenediyl residue with 3 to 7
carbon atons and one double bond is preferred. The follow ng may be
mentioned as preferrged exanpl es: etdhene-1,1-diyl, ethene-1,2-diyl, propene-
51, 1-diyl, propene-/, 2-diyl, propefie-1,3 -diyl, but-l-ene-1,4-diyl,

but - | - ene- 1, 3- diT.\ but - Xrene- ¥, diyi, pent-2-ene-1,5-dlyl, ,
hex- 3-ene-1, 6-diyl amd hexa- 2, 4-di 6-diyl. Wthin the scope of the

i nvention, (Cl-CO al koxv and (Cl-g4) al koxy stand for a |inear or branched
al koxy residue with 1 to 6 or 1 to 4 carbon atons. A linear or branched

al koxy residue with 1 to 4 carbon atons is preferred. The followi ng may be
mentioned @ PeehevediofXxAbPtriseehion ysabld Qeteh @xivatifespsfOReNs Yoomps Ok OPEX Y

n- but oxy, tert.-butoxy, n-pentoxy and n-hexoxy. Wthin the scope of _the

i nventi on, CPRALISCH§sterp M/ Fimhbeolsdrlysedio 8)freg) qaeborylksi a(‘ilcgt %Sﬁge pEPPANgy thatre o
branched alplagyy tabiR 5161_@%%@,%% dolbBichl REdid hothd LadibeR it MRBbiodglhNRAE OF
branched al kylthio.residue mnth.{_to 4 carbon atons is preferred. The

fol | owi Ag Wespribed laehendonaartisglapireter PeenzemeiptedeniqelRyrt KEoCs et peas oo

n- propyl t hi,@; i i - .0, = b i Dt L0
and e bexyl Ciar PR Piroe (BB Kabilcl Pkt W ey Vet e

al kanoyl b~ @@lesp@B)ly ars§Arrefl (€1 219%he aprkesprvine dafiitiorgiof G residpe RUX C1- C4)

al kanoyl] stand for a linear or branched alkyl residue with 1 to 6, 1to 5
or 1 to 4 ga ' : |l e j ihtion
Y and s 1 g B M pER R SRl HUY BRI RD SR C PR | 2
4 carbon atf@hlsingm@negerred. The foll owi ng 20may be nentioned as preferred
exanpl es: fornyl, acetyl, propionyl, n-butyryl, iso-butyryl and pival oyl.

Wt hi he s he. i i ) . -
2l kyl aiing "SEERersobart ARy TSI A s TROP i

subst i t uenttandvfiir @Hink@&sor branohed adityl testdoe Avithdrtoamn 1ab Gnbto Aot i nedcarbon bp@anched

nonoal kyl am no resi du ith.l1 to.4 carbon atons. is_preferred. . T

51 ob 1 owi noiRRy* BE A e s et B LGt PRt dine a& it S B ] o 3 carbon

et hyl anai natom3-ip epyikiBNpidtered. STHar mpy\:viagrimm@ l&nxgertéi@ﬁéd asbpmyhaclrrm:mple\év tlaih#l, t rd1e
scope of the jnvention, di-(Cl-0%) Sylam no an i-(C -C4) al kyl am no stan
for an am ﬁ@ylg P@HB’YWI%OHTOP%ginféfhtl%Oéé’ltylﬂﬁec'dﬁufﬁ’efle’éfﬁugﬁi h—%ta%lprepy br-areaadar Kyl
substi tigentggyl.each having 1 to 6 or 1 to 4 carbon atoms. Linear or branched
di al kyl am no residues each with 1 to 4 carbon atonms 30 are preferred. The
foll ow ng nmay be nentioned as preferred exanples: N, Ndi met hyl am no,

N, Ndi et hy| QYo thenscapngf 1he- IvEtHgnalfzte)-2 2 n-adkenrh ptafid fp 2 linear or

N-i sopr opy Ibfalh‘élﬂ:agfkgﬁ)f kRO Rith DHed 61 2 to ?E@rﬂdn’%rﬂ?&nﬁ%h@m tW8+double bonds. A linear
N- et hyl - N-n-pentyl ami no and N n-hexyl - N-net hyl am no.

or branched alkenyl residue with 2 to 5 carbon atoms and one double bond is preferred. The

following may be mentioned as preferred examplesﬁ vinyl, allyl, isopropenyl and n-but-2-en-1-yl.

20  Within the scope of the invention, (C,-C,) alkinyl stands for a linear or branched alkinyl residue
with 2 to 4 carbon atoms and a triple bond. A linear alkinyl residue with 2 to 4 carbon atoms is
preferred. The following may be mentioned as preferred examples: ethinyl, n-prop-1-in-1-yl, n-

prop-2-in-1-yl, n-but-2-in-1-yl and n-but-3-in-1-yl.

Within the scope of the invention, (C,-C;) alkanediyl. (C,-Cs) alkanedivyl, (C,-Cs) alkanediyl and
25 (G5-C,) alkanediy] stand for a linear or branched divalent alkyl residue with 1to 7, 1 to 5, 1 to 3 or

3 to 7 carbon atoms. A linear or branched alkanediyl residue with 1 to 5, 1 to 3 or 3 to 7 carbon

atoms is preferred. The following may be mentioned as preferred examples: methylene, 1,2-

ethylene, ethane-1,1-diyl, 1,3-propylene, propane-1,1-diyl, propane-1,2-diyl, propane-2,2-diyl, 1,4-

butylene, butane-1,2-diyl, butane-1,3-diyl, butane-2,3-diyl, pentane-1,5-diyl, pentane-2,4-diyl, 3-
30 methylpentane-2,4-diyl and hexane-1,6-diyl. '



- 8- Wthin the scope of the invention, El-C6) acvlanino and %

acyl ani no YQP407/87988% anmino group with a linear or brancHdd/E 9906/011826
substituent, which has 1 to 6 or 1 to 4 carbon atons and is |inked via the
carbonyl group. An acylam no residue withy] to 4 carbon atons is preferred.
The follow ng may be rrenti oned as preferred exarrpl es: fonnam do, acetam do,

pr opi onami ; n
i nvention, q)?glllﬁl pke %gﬁt%gﬁ aa X%:(ﬂ\?aq&) Oy Qik@netd OSQg@%ﬁgf (ezélrt(.:tﬁl c,

sat ur at ed (byanbhwlldqallengalbwl wisidhe \31t1t1 3t770r3® 1 garsomaompmdatpdnﬁ donbleﬂzgmbad\l cyl

residue w thlrlleaé or ranche raﬁée)rq dr t1 res1due Wi 3 to%r eo%n a&}}% ffo )%u%g nfre]ierred
menti oned as erred “exa YT apropyl o &Y ErdBucy [ 'cyel ope

cycl ohexyl Taa cﬂolmmﬂglh@ptﬁeydlenuﬂ:ﬁ)é&’ats btelfertehexmm@peethénet Ihediyh eede- QRrdiy(, (f)ﬂGp@,le)—
cycloal cl oal k

o oup vt a8 PRBFIe 1876 AP A b A L dbUnTe B Aoy G Ky

resi due W tdii4ut01, §dad-DamidtRaB-bik- 15-6HEnE:etencl Ne-dfy0hd dnsk 00 4 HBHe D E-diyl.
menti oned as preferred exanpl es: cyclobutenyl cycl opentenyl, cycl ohexenyl

and cycl ohe Vﬁten Wthin the scope of the ipventi on, hal ogen i ncl.u

fluori ne, 1t18P¥hﬁéC°PSP6Fheh%Ve%?ﬂ¥ Qi koxyand (GpGoh alkexy sfand dorjadm ‘?‘rs"r p%?@gr ed.

If resi dues @kersibstit uted of nt&bears&rm&ﬁmmuewrb@dne&dta&o& fsidQy §Mth 11904
unl ess ot herw se specified the residues can be singly or tiply

|
subst i t ut ed2rbey @i i eefereadpd ho foltopdngomay datmantgradt 4Sdrreferr@ﬂr exgPlgse Sethg®s
occurripg 'Eﬁ{oﬁy,%*ﬁ&o%%‘oprép%l b b%%?'zagsouﬁ{ﬁ - M%Q?Q%@heﬂk one anot her.

Substitution with two or three’identical di fferent substltuents i's
preferred. Substi tutl on with one 20substi tuent | ) —gw te especially
pref erred. Withinithe schpe et Bpanishtierh éCpee advithioppd 4€i-on allsdthisotigndsiont hearrmg| a

(1) are pr ?@ 8k Gfkylthi
hydr ogen, ?t%?%%%dalwwnfe% %@?d%yéf: ??( 4%a%ron%’_ C?V\nge;'c}glooaﬁﬁeng feylthio
stands for résGleGrh &lthaneadbopl atoms (SQZeC?r)%d dltieefol el g , mayhbec ewamedbes preferred
substltuted singly orlne Qr...for

-Q L2, “ihé i d‘é“%lo &lowﬁgﬂ & nP Pf"fpy Pk A BRI R e g’f‘”r’éﬂ’“%ﬁtggha}} es
(Cl- 05)15al kaimeglhiy hnd d-Raenidb.es a bond or (Cl-C3) allcanediyl, which can be
substituted si ngI y or doubly with fluorine, WD 2007/ 079862PCT/ EP2006/ 011826
- 9 - and

(@3- 7y ey SR B Sordrogiaanveabiin (Grioupsint Cr Sy REta sbirh R, Bl

and (C,-C,) acyl [(C;-C4) alkanoyl] stand for a linear or branched alkyl residue with 1 to 6, 1 to 5

or 1 to 4 carbon atoms, which bears a double-bonded oxygen atom in position 1 and is linked via
position 1. A linear or branched acyl residue with 1 to 4 carbon atoms is preferred. The following

20  may be mentioned as preferred examples: forrriyl, acetyl, propionyl, n-butyryl, iso-butyryl and
pivaloyl.

Within the scope of the invention, mono-(C,-Ce) alkylamino and mono-(C,-C,) alkylamino stand
for an amino group with a linear or branched alkyl substituent, which has 1 to 6 or 1 to 4 carbon
atoms. A linear or branched monoalkylamino residue with 1 to 4 carbon atoms is preferred. The
25  following may be mentioned as preferred examples: methylamino, ethylamino, n-propylamino,

isopropylamino and tert.-butylamino.

Within the scope of the invention, C,-Ce) alkylamino and di-(C;-C,) alkylamino stand for an

amino group with two identical or different linear or branched alkyl substituents, each having 1 to
6 or 1 to 4 carbon atoms. Lineer or branched dialkylamino residues each with 1 to 4 carbon atoms
30  are preferred. The following may be mentioned as preferred examples: N,N-dimethylamino, N,N-
diethylamino, N-ethyl-N-methylamino, N-methyl-N-n-propylamino, N-isopropyl-N-n-propylamino,
N-tert.-butyl-N-methylamino, N-ethyl-N-n-pentylamino and N—ri—hexyl-N—methylamino.



-%) where denotes the point of |inkage with group L and R2denot
hydrogen oVOCI M98k kyl . 1012' and R2, independently of KnEE BﬁWH)éllsz‘%tand
for a substituent selected fromthe group conprising hal ogen, cyano, nitro,
(C1-Co) alkyl, (C2-Co) alkenyl, (C2-C4) alkinyl, (C3-C7) cycloallcyl,
(C4-C7) cycl oal kenyl, (C1-Co6) aI koxy, trifluoromethyl, trifluoromethoxy,
(G ) alk I - - i i = - (6)
al kyl am no)@!(glrr[lkgIll ?1815(3% Oqat?le gléf/#tfr% %%%ﬁ%%?qo(u%@%ﬂcg%% WCJE@ 86@ } ‘gf %?56 can
in turn eagubevitiBidat urtladnolwd heyhyabsooagnt, WiGik ©4)1 t@l tkmx}yto éamrbrm atm)mmd or
di-(G-C¢&4) j-acent
carbon at on a{(e ”E%CPQ’SB%&?%Aaﬁé%lwmf’ﬁﬁségﬁeo‘ﬁélﬂ %ﬂr)%l %toms b re of c?olr% ful a
-0- 012- 0-, foldw@dFnRy ,be-erfibRedOas, prefRrredH2x e sd -for@tam2d; @ceﬁfﬁd@ﬁﬂolﬁonanﬁd@ﬁd o0,
i ndepen en%lny of _one another, stand for the nunber 0, 1,2 or 3, and for the
case wheén REVEELINGPLHVHHI% t han once, their neani ngs can each be
identical or different, R3stands for hydrogen or (Cl-C4) al kyl, which -can be
substi t ut edviniih khe%éd;sd)a;ﬁfth@ ﬁnv%ﬂﬁdﬁo (C3-C;) V12067 LY B85 PSId&RAD 0640 1kS2B0m0-10 -
R4st ands for hydrogen, (Cl- al k /I or cyclopropyl, and their salts
sol vates aficl§otafatiede oa%l%ibgr%n WEH 3107 oy ﬁarb%at%%ﬁecya%oakm@eﬁé@s@ﬁ% 3
i nvention, t&@rEHf%HHQ%anls fpfé"féﬂéldaTﬁé folBhEgaaResd Abldbn® & fEfrtl bﬁn@f@a' &lo-

stands for O or N-R, where
propyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

10 Within the scope of the invention, (C4-C,) cycloalkenyl and (C,4-Ce) cycloalkenyl stand for a mono-

cyclic cycloalkyl group with 4 to 7 or 4 to 6 carbon atoms and a double bond. A cycloalkenyl
residue with 4 to 6 carbon atoms is preferred. The following may be mentioned as preferred

examples: cyclobutenyl, cyclopentenyi, cyclohexenyl and cycloheptenyl.

Within the scope of the invention, halogen includes fluorine, chlorine, bromine and iodine.

15 Chlorine or fluorine is preferred.

If residues are substituted in the compounds according to the invention, unless otherwise specified
the residues can be singly or multiply substituted. Within the scope of the present invention, for all
residues occurring more than once, their meanings are independent of one another. Substitution
with one, two or three identical or different substituents is preferred. Substitution with one

20  substituent is quite especially preferred.
Within the scope of the present invention, compounds of formula (T) are preferred in which
A stands for O, S or N-R®, where
R® denotes hydrogen, (C;-Cq) alkyl, (C;-C;) cycloalkyl or (CA;-C7) cycloalkenyl,

L stands for (C;-C;) alkanediyl or (C,-C;) alkenediyl, which can be substituted singly or

25 doubly with fluorine, or for a group of formula *~L'-Q-L?, where
* denotes the point of linkage with the CHR?® group,
L' denotes (C;-Cs) alkanediyl,

L*> . denotes a bond or (C,-Cs) alkanediyl, which can be substituted singly or doubly

with fluorine,



A

R5denot es Q%droggg %Cﬂ C4) al kyl or (C3-C6) -cycl oal kyl, <§ﬂﬂgﬁ@k%mﬁ ET)
y

al kanedi yl alkenedlyl whi ch can be substltute

with fluorine, or for a group of forrmula *-LI-Q L2, where 10denotes the
poi nt of |inkage with the COR group, denpies (Cl-C3) al kanediyl, L2denotes
(C7-C3) al kanediyl, which can be substituted singly or doubly with fluorine,
and 15Qdenotes Q,or N-R6, where R6represents hydrogen, (Cl-C3) al kyl or

cycl opropyl, stands for a group of formula oN.--NN-- # 1<#-1l ore yH N ..-N
0-R70-* 0 ,H where 20denotes the point of linkage with group L and R?denotes
hydr ogen, et hylQ or é@WS,Oor-Nﬂ%‘@@m/ 079862PCT/ EP2006/ 011826 - 11 - 121 and
R2, independently of one another, stand for a substituent selected fromthe
group conprising flugesi ne yan I C2-05) al kenyl,
(C3-C6) cycl oal kyl ((?{04 05y 9%%,@%%@‘?&3%@, @i) a(k‘;ilorf@ C@Sé?}%’alﬁlm uor onet hyl
tr|fluoronethoxy,céC1 C4) al kylthio, (C1-05) acyl am no, nono-(Cl-C4)

al | cyl ami nd:  di ste@is-foy) grapkstl famiuo and (Cl- C4) acyl -

O | O ] /N\N | _ /N\N-H
4 " P T
O0—R O H o)
5 © )
where
# denotes the point of linkage with group L

and
R’ denotes hydrogen or (C,-C,) alkyl,

10 R! and R? independently of one another, stand for a substituent selected from the group
comprising halogen, cyano, nitro, (C;-Cq) alkyl, (C,-C¢) alkenyl, (C,-Cy) alkinyl, (C;-Cy)
cycloalkyl, (C4-C,) cycloalkenyl, (C,-Cs) alkoxy, trifluoromethyl, trifluoromethoxy, (C;-
C¢) alkylthio, (Cy-Cg) acyl, amino, mono-(C,-Cs) alkyiamino, di-(C;-Cs) alkylamino and
(C;-C¢) acylamino, |

15 and (C,;-Cs) alkyl and (C;-C¢) alkoxy can in turn each be substituted with hydroxy, (C,-C,)

alkoxy, amino, mono- or di-(Cl-C4) alkylamino,
or

two- residues R! and/or R* bound to adjécent carbon atoms of the respective phenyl ring
together form a group of formula -O-CH,-O-, -O-CHF-O-, -O-CF,-O-, -O-CH,-CH,-O- or
20 -0-CF,-CF,-0-, '

n and o, independently of one another, stand for the number 0, 1, 2 or 3,

and for the case when R' or R* occurs more than once, their meanings can each be

identical or different,

R’ stands for hydrogen or (C-C,) alkyl, which can be substituted with hydroxy or amino,



5amno OT two residues 12.1 and/or R2 bound to adjacent carbon.ato f the
respecti vevﬁﬂezﬂw/o?qg% toget her forma group of formula %E)’J%ﬁf-zéﬂ‘%s”g%
-0-CHF-0- or -0-CF2-0-, n and o, independently of one another, stand for the
nunber 1, 2 or 3, 10and for the case whenglLe or R2 occurs nore than once,

t heir meanings can in each case be identical or different, R3stands for

hydr ogen or,,{ C1-C3) al kyl, which can be substituted with hydroxy or am no,
stands for hydrogen or (Cl-C3) al kyl, 15and their salts, solvates and

sol vates of the salts. Wthin the scope of the present invention, conpounds
of formul aR'l) areedsfor berezsnéci-a) pjvhrerdeneryli n whi ch stands for 0 or NH,
stands for (C3-C7) al kanediyl, (C3-C7) al kenediyl or for a group of fornula

*-L11-04, 2, az@mﬁgﬁtsds%m%eegn&J&@va@%mleQJMSI i nkage with the CHR3 group and LI
and L2, independently of one another, denote (Cl-C3) al kanediyl, stands for

a group of formula WO 2007/ 079862PCT/ EP2006/ 011826 - 12 - -C Or N--N
wher e denot¥8ihin e ssobnef B¢ preasenk agyentiting porgrosngs ¢f formula (I) are especially preferred in
5  which :

A stands for O or N-R°, where
R’ denotes hydrogen, (C;-C,) alkyl or (C;-Cs) cycloalkyl,

L stands for (Cs-C;) alkanediyl or (C;-C;) alkenediyl, which can be substituted singly or

doubly with fluorine, or for a group of formula *_L'-Q-L? where
10 * denotes the point of linkage with the CHR’ group,
L' denotes (C;-C;) alkanediyl,

L2 denotes (C,-C;) alkanediyl, which can be substituted singly or doubly with

fluorine,
and
15 Q denotes O or N-R®, where

R® represents hydrogen, (C;-C;) alkyl or cyclopropyl,

Z stands for a group of formula -
O /N\ N /N ~NH
o—R’ NN 07Xy,
) H
where
20 # denotes the point of linkage with group L
and

R’ denotes hydrogen, methyl or ethyl,



and R2denot es hydrogen, nethyl or ethyl, R and R2, independently of one
anot her, st¥RZWPEP796Zubsti Ment sel ected from the group cdifpVESRY/GUIEHY | ne,
chl orine, cyano, (Cl-05) alkyl, (C2-05) alkenyl, (C3-C6) cycloal kyl, (C4-C6)
cycl oal kenyl, (Cl1-C4) al koxy, trifluorongthyl, trifluoronethoxy, (Cl-C4)

al kylthi o, (Cl1-05) acyl, am no, nono-(Cl-C4) al kylam no, di-(Cl-C4)

al kyl am no and ,(&-: - 10am Si { r , to
adj acent 061‘(? baélr(l1 %olnsgpgﬁd:eﬂ% 0t%eos [e)eac%?fh\% S})a\f%@n{cl) % g%gt?m@égse gt/g((r? f¥o§$ &hg%g)?l up
of fornula -0- Cld@mfkising QudthiE- Ghloror, ednGHZH@s) alkylaft-@) alkagép@hdantyopatidyl,one

anot her, stand far _.the nunber 0, r 2,..15and for _.the case -..0r R2
ocours tw cor t KOrFORSMIGE. €Brcd ARl Rl b 3RSt RET BRunde
stands for hydr ggeo,) el Awinopmord-{¥C o alynad gi-{@QIC, hyidyiegn, and Qand, )t igi-r
salts, solvates and solvates of the salts. Wthin the scope of the present
i nventian, conp8titfs of formula (1) are also quite especially preferred in
whi ch stands for O or NH, stands for a group of fornmula *-1,1--N(CH3)-L2,
where WO 2007/ Qf9862PCT/ EP2006/ 011826 - 13 - denotes the point of |inkage
with the CHR3 group and LI and L2, independently of one another,

denote (Cl-C3) al kanediyl, 7stands for a group of formla . .
two residues R" and/or R® bound to adjacent carbon atoms of the respective phenyl ring,

together form a group of formula -O-CH,-O-, -O-CHF-O- or -O-CF,-O-,
n and o, independently of one another, stand for the number 0, 1, 2 or 3,

10 and for the case when R! or R* occurs more than once, their meanings can in each case be

identical or different,
R’ stands for hydrogen or (C;-C;) alkyl, which can be substituted with hydroky or amino,
and
R* .sténds for hj;/drogen or (C-C,) alkyl,
15  and their salts, solvates and solvates of the salts.

Within the scope of the present invention, compounds of formula (I) are quite especially preferred

i_n which
A stands for O or NH,

L stands for (C;-C;) alkanediyl, (Cs-C;) alkenediyl or for a group of formula *~L'-O-L?,
20 where

* denotes the point of linkage with the CHR® group
and
L'and 17 independently of one another, denote (C,-C;) alkanediyl,

4 stands for a group of formula



where denotes the point of |inkage with group L and R7denat es hydr ogen
met hyl or eVRVA0T9(MR62nd R2, independentiy of one anot her PGVER 0966‘ﬁ1§26
substituent selected fromthe group conprising fluorine, chlorine, cyano,
(€1-05) al kyl, (C2-05) al kenyl, (C3-C6) _.qycloal kyl, (C4-C6) cycl oal kenyl,
(C1-C4) al koxy, trifluoronethyl, trifluoronethoxy, (Cl-C4) alkylthio,
(C1-05) acyl, amno,_ nono-(Cl-C4) al kyl am no, di-(Cl-C4) alkylam no and

(C1-4) acylamino 1 two residyes d/or R2, bound to adjacent carbon
atons of the re ive phegyl ri'ng,\together foima group of fornula

-0- CH2-0-, -0-CHF-0-poR™0- CF2-0-, n{?nd o, independently of one another,

stand for the nunmber 0, 1 or 2, and for the case when R or R2

occurs twi ce, their meanings can in each case be identical 20or different,
stands for hydrqggp, nethyl or ethyl and R4stands for hydrogen, WO

2007/ 079862PCT/ EP2006/ 011826 - 14 - and their salts, solvates and sol vates
of the salts. Wthin the scope of the present_invention, conpounds of
formula (1) are #pref depaies thgproin oflinkaphWighgeRP 5t ands for 0 or NH, 5Lstands
for (C3-C7) al kanediyl, (C3-C7) al kenediyl or for a group. of fornula :
*-1_7-Q L2, wherggdenotes the point of |inkage with the CHR3 group, LI and

L2, independently of one another, denote (Cl-C3) al kanediyl and 10Qdenotes O

or N(CI-13), Zstands for a group of formula
5 R denotes hydrogen, methyl or ethyl,

R' and R? independently of one another, stand for a substituent selected from the group
| comprising fluorine, chlorine, cyano, (C,-Cs) alkyl, (C,-Cs) alkenyl, (Cs-Cq) cycloalkyl,
(C4-C¢) cycloalkenyl, (C,-C,) alkoxy, triﬂuoromethyl, triftuoromethoxy, (C,-Cy) élkylthio,

(Cy-Cs) acyl, amino, mono-(C,-C4) alkylamino, di-(C;-C,) alkylamino and (C;-C,) acyl-

10 amino
or

two residues R' and/or R?, bound to adjacent carbon atoms of the respective phenyl ring,

together form a group of formula -O-CH,-0O-, -O-CHF-O- or -O-CF;,-O-,
n and o, independently of one another, stand for the number 0, 1 or 2,

15 and for the case when R' or R? occurs twice, their meanings can in each case be identical

or different,
R? stands for hydrogen, methyl or ethyl
and
R’ stands for hydrogen,
20  and their salts, solvates and solvates of the salts.

Within the scope of the present invention, compounds of formula (I) are also quite especially

preferred in which
A stands for O or NH,

- L stands for a group of formula *~L'-N(CH;)-L? where



where denotes the point of |inkage with group L 15and R7denot es dr oge
nmet hyl or &¥YEh200 Wg% 9AYUs for a substituent selected fromt HEHYE Hﬂy |S|ng
fluorine, chlorine, nmethyl, ethyl, vinyl, trifluoronethyl and nmet hoxy,
R2stands for a substituent selected fromjghe group conprising fluorine,
chlorine, cyano, 20nethyl, ethyl, n-propyl, vinyl, trifluoronethyl, nethoxy,
et hoxy, trifl uoronet l nmet hyl am no and

et hylam no, n and o, ta?n ep é@%tfﬂma' §%€¥%E%¥ﬁgnﬂ'stand for the nunber 0, 1
or 2, WD 211071079862 PCT/EP2006/011826 -15-- and for the case when R or
R2 occurs twiceand heir neanings can in each case be identical or different,
R3st ands for hydrogen, nethyl or ethyl and 5stands for hydrogen, and their
salts, solvatesa S k1 L i nportance, within
the scope of the g@ggénﬁ%&ﬁ%@ﬁgfgﬁﬁa%@%&c%ﬁg%gﬁgggg%Bkﬁﬁhula (1) in which
Ast ands fog}O

stands for a group of formula

0O ' N—
#“4Z or #__<?“H
N/N
H

5 O0—R
where
# denotes the point of linkage with group L.
and

R’ denotes hydrogen, methyl or ethyl,

10 R' and R? independenﬂy of one another, stand for a substituent selected from the group
comprising fluorine, chlorine, cyano, (C;-Cs) alkyl, (C,-Cs) alkenyl, (Cs-C¢) cycloalkyl,
(C4-C¢) cycloalkenyl, (C;-Cy) alkoxy, trifluoromethyl, trifluoromethoxy, (C;-C4) alkylthio,
(Cy-Cs) acyl, amino, mono- (CI-C4) alkylamino, di-(C,-C,) alkylamino and (C;-Cy) acyl-

amino
15 or

two residues R' and/or R?, bound to adjacent carbon atoms of the respective phenyl ring,

together form a group of formula -O-CH,-O-, -O-CHF-O- or -O-CF,-O-,
n and o, independently of one another, stand for the number 0, 1 or 2,

and for the case when R' or R? occurs twice, their meanings can in each case be identical

20 or different,
R? stands for hydrogen, methyl or ethyl
and

R* stands for hydrogen,



10and their vates and sol vates of the salts.
|mortancewénazph'ﬁpl79?g% scope of the present invention, ar }%&'@hgg%zdsﬁ%a
formula (1) in which stands for a group of formula *-L1-Q L.2 here

denotes the point of |inkage with the CHR3-group, 15LIdenotes (Cl-05)

al kanedi yl., L2denotes a bond or (Cl-C3) al kanediyl, which can be substituted
singly or Ciﬁ&l@lleﬁ‘séfﬂsts%hfa{eb'%ds%ﬁz»ate@ﬂfjthgﬁ‘/ﬁ@t es 0 or N'R6 where 20R6r epresents
hydrogen, (Cl-C6) al kyl or (C3-C7) cycloallcyl, and their salts, solvates
and solvates of the salts. The detailed definitions of_ residues g| ven |n t he
respect i ve iibititatcPRinef Bp@resent prvenian someyits slaiorams (Brre mefegedaboypelldhso
repl aced wWighany ot her definitions of residues of other conbinations
regardl ess of the respective conbinations of residues stated. WO

2007/ 079862PCT/ EP2006/ 011826 - 1 6 - Conbi nations of two or nore of the

af orenent i dned peedsdpr@@r NHnges are quite especially preferred. The
invention further relates to a net hod of production of the conpounds of
formul as(l) accq i therg.q2

[ A] compauntis of SFAErar SEr T bRERT (R RARES! &1 B il 8 0L
respective neanwhgs® gi ven above stands for a |eaving group, for exanple

hal ogen, and especially chlorine, 10in the presence of a base and if

TeCeEEr Y, N A et aRl ot o SRFRRERMGafor i 2 (111 72

L' and L?, independently of one another, denote (C;-C;) alkanediyl

and
10 Q denotes O or N(CH3),
zZ stands for a group of formula
i— 1]
#- or
7 N~
O—R H
where
# denotes the point of linkage with group L

15 and
R’ denotes hydrogen, methyl or ethyl,

R! stands for a substituent selected from the group comprising fluorine, chlorine, methyl,

ethyl, vinyl, trifluvoromethyl and methoxy,

R? stands for a substituent selected from the group comprising fluorine, chlorine, cyano,
20 methyl, ethyl, n-propyl, vinyl, trifluoromethyl, methoxy, ethoxy, triﬂuoromethoxy,

methylthio, ethylthio, émino, methylamino and ethylamino,

n and o, independently of one another, stand for the number 0, 1 or 2,



st hnds o 8337%7%?5‘2%5&2&!? for mila <[ G(0)] ”Ec%&?%s %ﬁ@l’%@@%@é@?he

nunber 0 or 1 RlAdenotes (Cl-C4) alkyl, are reacted to conpounds of formula
(LY) WD 2007/ 079862PCT/ EP2006/ 011826 .1kn which A L, Z', R, R2, R3, R4,
n and o have the respective nmeani ngs given above, or [B]conpounds of

formula (V-1)  3pd oY) case WhRenM & 1R2 %l:cur%lcgkheﬁ%a&n 8 it BRhESARGHINY:Eal
nmeani ngs given above, are reacted, in the presence of a base and if

necessary in anordé&mnSolvent mnth a conmpound of formula (I11) to conpounds
of formula (VI-1) 10in which A L ZI, R, R3, R4 and n have the respective

meani ngs gigeen & %Qg " m nated, in an inert solvent, for
exanpl e wit N—%?g%$gb (of n%ﬁ onpounds of formula (VII-1)

and
5 R stands for hydrogen,
and théir salts, solvates and solvates of the salts.

Of particular importance, within the scope of the present invention, are compounds of formula (I)

in which
A stands for O,
10 and their salts, solvates and solvates of the salts.

Also of particular importance, within the scope of the present invention, are compounds of formula

(I) in which
L stands for a group of formula *—L'-Q-L?, where
* denofes the point of linkage with the CHR? group,
15 L' denotes (Ci-Cs) alkanediyl,

L denotes a bond or (C,-C;) alkanediyl, which can be substituted singly or doubly

with fluorine,
and
Q denotes O or N-R®, where
20 R represents hydrogen, (C,-Cg) alkyl or (Cs-C,) cycloalkyl,
and their salts, solvates and solvates of the salts.

The detailed definitions of residues given in the respective combinations and/or preferred
combinations of residues are also replaced with any other definitions of residues of other

combinations regardless of the respective combinations of residues stated.



R3 inwhich A L, Z1, R, R3, R4 and n have the respective neani ngs given
above, and W@32e07760862hen coupled, in an inert sol vent .in PRI/RRHOSHEE26f a
base and a suitabl e palladiumcatalyst, with a phenyl boronic acid of formula
(M11-1) 5 OHOH in which R2 and o have1 he meani ngs gi ven above, to
conpounds of formula (1V) in which R2; R4, X and o have the respective
meani ngs- gi ven above, are reacted in the presence of a base and |f nec,e?sary
in an inert CeBbEns ofi B0 & EWRDHSLEE SoTsreRened PRIETTRA renset o ARt egpecially
formul a (VI pR)ereO 2007/ 079862PCT/ EP2006/ 011826 in which A L, 71, R2, R,
R4 and o have the respective neani ngs given above, then bromnated in an
inert solvent for exanple with N-bronmpsuccinimde to conpounds of formnula
(VI1-2) in Whhs@rennon furthg relagp to Raethpd oGpreldustipmeiehe mmé%@éfqm@a@&m%@sg

gi ven above L het d, in an inert solvent in the presence
of a base aﬁ&ﬂgglgir{&?%%fn%raﬁgﬁ%ggg}tﬁ%%@getqal yst, with a phenyl boronic acid of

formula (VIII-2)
5 [A] compounds of formula (II)

D,

in which R', R%, R”, n and o have the respective meanings given above

and
X' stands for a leaving group, for example halogen, and especially chlorine,
10 in the presence of a base and if necessary in an inert solvent with a compound of formula
m)
%
éH L—Z'
HA” 1),

in which A, L and R’ have the respective meanings given above

and
15 z! stands for cyano or a group of formula -[C(O)]y-COOR7A, where
y denotes the number 0 or 1
and

R’ denotes (C;-Cy) alkyl,

are reacted to compounds of formula (TV)



OH (VI11 2), 10i n which R and n have the nmeani ngs given above
conpounds OWQ 007078862 /), and in each case the resultant B@Hﬁﬁ}ﬁﬂ@’o@ﬁ%
formula (1V) are then transforned by hydrolysis of the ester- or cyano group
Z1 to the carboxylic acids of formula (I-A). inwhich A L, R, 12.3, R4, n
o and y have the respective meanings given above, and these are converted if
necessary with the corresponding, (i) solvents ang/or (i) bases or acids to
their solvates, salts and/ or sdRVates=af the sa Rts. Sinert solvents for
steps (I1) + (III)(IV) (V-1) + (11 -1) and ﬁy_gl_ F(111)(VI-2) are for
exanpl e ethers such as diethyl ethey : utyl ether, dioxan,

t et rahydr of uran, glycol dinethyl T \Or d|e hyl enegl ycol dinethyl ether,
hydr ocar bons such as benzene, 't L\\Qexane, cycl ohexane or

petrol eum fracti ons, halohydrOr.rb s diychl or onet hane,

trichl oronet hane, tetrachl or ong chlLar et hane, tr@¥¢hl or et hane,
tetrachl orethane, 10 tri cHROf chl'w¢'obewZene or chl orot ol uene, or
ot her sol vents such as di net hyl f ormam de (DWF), di nethyl sul phoxi de (DVSO),
N, A7-di met hyl propyl eneurea (DVPU), N nethyl pyrrolidone (NWP) or
acetonitrile. |tinivhichl 0., BHRS) | R, RY nusmé oMivet thie espeotivetrh@niafogi emmbbiegned

sol vents. Tetrahydrofuran, dinethylformm de, dinethylsul phoxide or m xtures
t her eof arelpreferably used. However, steps (H (111 (IV), (V-1)
(1Y (Vv -1)%and (V-2) + (I11)(VI-2) can if 15necessary also be carried out
wi t hout solvents. Usual inorganic or organic bases are suitable as bases for
steps (I11) [H]l 1 9odp¥hnds o¥forula (V1)) (VI-1) and (V-2) (I11)(M-2).
Preferably these include al kali hydroxi des, for exanple lithium sodium or
pot assi um hydroxi de, al kali or alkaline-earth carbonates such as |ithium
sodi um pot assi um calciun1or caesi um carbonat & al kal i -al cohol ates such as
sodi um or potassiumtert. 20 butyl ate, al kal il hydrides such as sodi um or
pot assi um hydri de, anldes such a f) -.S|um

bi s(trimethylsilyDainide or lit i ijk : ﬁ@ 9netalllc
conpounds such as butyllithi oT\-phe @rgani c’am nes such as
triethylam ne, N nethyl norpholi‘he, Nnethylplpe dlng

NN- di i sopropyl et hyl anmi ne or pyridine In the case of reaction with al cohol

derivatives [A | 1?1 v&ghllclhllg R4 gl andp mae%gsggcnl\)/g rsnggnnggss ?;w%r? la‘tl)o%g

are reacted, in the presence of a base and if necessary in an inert solvent, with a compound

of formula (III) to compounds of formula (VI-1)

R
A/(|3H—L——Z
Y XN
(RY); 0 | N/)\R4 e
10 in which A, L,Z", R, R’, R* and n have the respective meanings given above,

and are then brominated, in an inert solvent, for example with N-bromosuccinimide to

compounds of formula (VII-1)



25 "Schwesi nger bases"), for exanple P2-t-Bu or P4-t-Bu, are also suitable
[cf. e.g. FW%S},WWQ 98%der, H Schl enper, Angew. Chem |nt. BYT/EEZ§P0/0H§26 1167
(1987); T. Pietzonka, D. Seebach, Chem Ber. 124, 1837 (1991)]. WO '
2Q07/ 079862PCT/ EP2006/ 011826 - 21 - For rgaction with ami ne derivatives [A
in (Ill) =N, tertiary amnes, such as in particular AT,

ATdi i sopropyl et hyl am ne, are preferably used agsthe base. |f necessary,
however, these reactions can also be carried o&t - using an excess of the
am ne conponent (I11) - without addition of ancpuxiligry base. For reaction
with al cohol derivatives [Ain (l111) = 0], pofassiumor caesium 5carbonate
or the phosphazene bases P2-t-Bu and -t-Bul are preferred. Steps (l1) +
(21 (1v), (V-1) + (111)(VI-1) san + )(VI-2) can if necessary be
carried out advantageously w {/ a ¢rown ether. In a variant of
the process, reactions (Ilé1+ g - A (L) (M -Q)FBnd (V-2) +
(111) (M-2) can also be dBr¥ie&d out irPa twWws. phade nixture, conprising an
aqueous al kali hydroxide 10 solution as base and one of the aforenentioned
hydr ocar bons or hal ohydrocarbons as additional solvent, using a
phase-transfer dawaichst LsficR &, Rend ataretharsmmiiemdmygogensbbyhat e or

t et rabut yl ammoni um bromide. Steps (I1) +(I1V), (V-1) + (I1l1)(M-1) and (V-2)
+ (111)(V-2) ar [ ' he . f [ it ] -

der vati ves [ A1 SRR o oyl by o 205 i BEFLLRA, A LM s
+150C. For r eactpatiadivvh téralgstceiiod pldeylboratic ue§ of Armuwa (VII)) = 0], the reactions
are generally carried out in a tenperature range from-20C to +120C, and
~preferably at 0OC to +60C. The bronj nation in steps (VI-1)(VH1) or
(M-2)(V1-2) is preferably carr(Rd ggt—in a Othal ohydrocarbon as sol vent,
especially in tetrachl oronet hane, infa t ’ature r\glﬁglg from +50C to +100C.
Sui tabl e brom nating agents are el emantal/ brom ne ande pecially

N- bronosgucci ni m de 20(NBS), if necessary wt hO&ddi ti on of _

a, ce-azobi s(isobutyronitrile) (AIBN) as initiator. Inert solvents for steps
(MI1-1) +(1'V) and (VMI1-2) + (M 11-2)(1V) are for exanple al cohols such as
net hanol , et hanoP Whithdy sphinBve thesBesnBgasiven abAYSut anol  or tert. - but anol ,

et hers such as diethyl ether, dioxan, tetrahydrofuran, glycol dinethyl ether
or di et hyl enegl yigebmpsiuiB! ibmi@yy hydrocarbons such as benzene, xyl ene,

t ol uene, hexane, cycl ohexane or petroleumfractions, or 25 other solvents
such as di net hyl formam de, di net hyl sul phoxi de, NN -di net hyl propyl eneur ea
(DVMPU), N-n¥8t hyl pyrrolidone (NWP), pyridine, acetonitrile or even water. It
is also possible to use m xtures of the aforenentioned solvents. A m xture
of di net hyl Ipl’tggr?' bhs preferred. Usual inorganic bases are

sui tabl e as bases glrﬁldgtagfgiéﬁ%lg/w?i) + (MI1-1)(1v) and (M1-2) + (M11- 30
2) (1V). These include in particular alkali hydroxides such as lithium

sodi um or pot assi um hydr oxi de, (Faﬁ)kal iQydr ogencar bonat es such as sodi um or
pot assi um hydr ogencar bonat e, al kall | kal i ne-earth carbonates such as

| ithium sodium potassium calci u aesi ym car bonate, or

' O
10 ; N R
in which R%, R?, X' and o have the respective meanings given above,

are reacted in the presence of a base and if necessary in an inert solvent, with a compound

of formula (III) to compounds of formula (VI-2)



WO 2007/ 079862PCT/ EP2006/ 011826 - 22 - al kali hydrogenphosphat es such as

di sodi um orW® PW7A3L6Am hydr ogenphosphat e. Sodi um or pot asBFGRIZAPHBHAELS i s

preferably used. Suitable palladiumcatalysts for steps (VMI1-1) +

(M11-1)(1V) and (VI1-2) + (M11-2)(1'V) [{9Suzuki coupling"] are for exanple

pal | adi um on activated charcoal, palladiun(ll) acetate, 5

tetrakis-(triphenyl phosphine) -pal | adi un(0), 3

bi s- (tri phenyl phosphi ne) - pal (RagdiymnEh ) chlorﬁﬁe,

bi s(acetonitrile)-palladiun(ll) y de and cpj— | —7"

[1, 1" - bi s(di phenyl phosphi no)ferrd 2 dichAd?opaﬁ1a§iun(lD—dichIoronethane

conplex [cf. e.g. J. Hassan et al ., Chem Rev. 102 1359-1469 (2002)11.

Reactions (VII-1) + (M1I1-1) -> (IV) & -2) + (M11-2) -> (IV) are

generally carried out in a tenperat onq;ji;on1+200 to +150C, preferably
y

at +50C to +100C. 10Hydrol ysis of the_esfer nitrile gt Zi in step
(IV)(I-A) is carried out by usual metHods N Reating the esters or
nitriles in inert solvents with acids or bases, and in the latter case the
salts that are fornmed initially are converted to the free carboxylic acids
by treatnment wi tihvwadihdy, [ A', RAR cRismd ofhatetke tespectivdutapingegiverdovest er
cleavage is preferably carried out with acids. Water or the usual organic
solvents for ester cleavage are suitahle as iner. | vent s. for ese 1
Feact! ons. These s BB P B e et b it S3MER SR i Fafppid

n- propanol , i sopsfd@and (VIkhut anol or ten.-butanol, or ethers such as diethyl
et her, tetrahydrofuran, dioxan or glycoldinethyl ether, or other solvents
such as acet one, dichloronethgne, di met hyl f or gam de or dirnet hyl sul phoxi de.
It is also possible to use RXLUr of the aﬁ%renentioned solvents. In the
case of basic ester hydrolysis, se of "E¥F9i§§ of water w th di oxan,

t et rahydr of uran, nethanol 20 any ethanpt"I's preferred, and for nitrile
hydrolysis it is preferable to use ahd/ or npropanol. The use of

di chl oronet hane is preferred in the ok.reaction with trifluoroacetic
acid, and in the case of reacti Wi drogen chloride it is preferable to
use tetrahydrofuran, diethyl etfér, \di o n o water. The(MlsYal inorganic
bases are sui tabl e as bases. These preferaily JRicl ude al kali or

al kal i ne-earth 25 hydroxi des such as sodium [|ithium potassiumor barium
hydroxi de, or alkali or al kaline-earth carbonates such as sodi um potassium
or cal ci um car bonathéch ASadZURE,R, R dnhio iavehyelrespeicte man@gpgicinadbbye, pr ef er r ed.
Sul phuri.c. acid, hydrogen chloride/hydrochloric acid, hydrogen

br om de/ hydr obrom,c, aci d, , phos ric acid, acetig acid, trifluoroacet.

21t ol henasul BHIMRE Gl SRR B SHTET b g Torecios st a bas bAPE ShiSre
trifluoromet hangsubdahia Bitslyackith OpheRyI¥érohiescil BEfoaalla avEL-general |y suitable as
acids for ester cleavage, if necessary with addition of water. Hydrogen
chloride or trifluoroacetic acid is preferred_n the case of the tert.-butyl
esters and hydrochloric acid in the gase\of Uﬁ@ met hyl esters. WO

2007/ 079862PCT/ EP2006/ 011826 -23 - @ gavage | @II?%*ner ally carried out
in a tenperature range fromO0C t@Q? 03« pref\ér_lably( at " #0C to +50C. Nitrile
hydrolysis is generally carried out"hin a tenpéerature range from +50C to
+150C, preferably at +80C to +120C. The aforenentioned reacti ons can be
carried, out at nornaé,lat i pcreased or at reduced pressure 5(e.g. fromO0.5
to 5 bayf. Nor el "BF g%ﬁ?%nﬂ@e 63?3W5§gﬁgﬁﬁof% each case. The conpounds
according to the invention of forrmula (1), in which Z stands for a group of
formul a to compounds of formula (IV),

and in each case the resultant compounds of formula (IV) are then transformed by hydrolysis of

the ester- or cyano group Z' to the carboxylic acids of formula (I-A)



can be produced by reacting conpounds of formula (I1V), in which | s S
for cyano, Yﬂ>aw7%ﬁ%%9 solvent with an al kali azide in théPSTQ%Bﬁ@%ﬁﬂsgg

anmoni um chl oride or with trimethylsilylazide if 1Onecessary in the presence
of a catalyst. Inert solvents for this regction are for exanple ethers such
as diethyl ether, dioxan, tetrahydrofuran, glycol dinethyl ether or

di et hyl enegl ycol di nethyl, ether, hydrocasdbons such as benzene, tol uene,

xyl ene, hexane, cycl oheXal Retrol eurp fracti ons, or other solvents such
as di net hyl sul phoxi de, di ne pr mam desH-NY -gepi-bidanapy! eneurea (DVPU)
or N-nethyl- 15pyrrolidone It S also possible to use m xtures of the
af orenenti oned sol vents. Use of \tolueme is preferred. In particular sodium

azide is suitable as azipe Y eagep e presence of ammoni um chl oride or
trinmethylsilylazide. Thé 7 [ can be carried out nore
advant ageously in the p ce Of_a\g sy . Conpounds such 58)

di -n-butyltin oxidegqﬁﬁinethylal rni nNum oR zi nc broni de are 20especially
suitable for this. It is preferable to use trinmethylsilylazide in

conbi nation w th di-nIR?ugyl}in oxide. The reaction is generally carried out
in a tenperiatiid 4dnfe K rBnR+800ndy hrisherespacirepefings giveni®0w:t o +110C. The
reaction can be carried out at normal, increased or reduced pressure (e.g.

from 0.5 t0,3 (RAL hre chhvelSd GGRESLBLY Witk Herdofh Bitindl) DNRnBHEES BELs or ¥R
2007/ 079862PCT/ EP2006/ 011826 - 24 can be prgduced by converting conpounds of

formul a (1 Mp theirsolvhties; halBBnd/pasetiates of theeithoxy- or et hoxycarbonyl, first in an
inert solvent with hydrazine to conpounds of formula (DC in which A L,

R, R2, , \Y r V&, MEaptngs g QV.E, 1

Foncting o e RvettBGeok 19 1 GRPSTY r AR M 0L S AV CpaNd &R for
~as car bonylexdinplei dixzokeh #Sudittayll @hdrneethylset:vianglsethieoy dioke, fietrabydrefuesm, gfycslhi s
reacti on sequence are i.n_particul ar alcghols,such as nethanol, et hano

o opanol e el S il DR S B BV RE S g SR SudfEs BRREne, TR Mt

di et hyl et higkanefi 9xBhexahetdr apatehicabnl rfaltiong) Yhabhydodiedohy | suelh har dizhloromethane,

di et hyl enegl ycol di et hy her. It iﬂdﬁlso 10 EossLbIe to use nig%ures of

|
t hese sol veffilororefhane, urt%tragélowgteﬂlaw gichlarethahs; o riHFRiPhens  grEAcRlombape;

used. The s@eRb@ethfiosd RBrobé®bnd & dMIRbBIaR] ¥r 6AEN oBEnQUhcH & Bhe@yNSmamidd
particular in tetrahydrofuran. The reactions are generaHh% carried out in a
h

t enper at ur Mngémriillpxids PHMEO) Y Mdimetty Iprraieseiirea (DMPURA-reeinpR st done
accordi ng t@qll_\{{ﬂ_"bgoﬂl_gé’e? 'tggag Iﬂis faES kg1 It%;usé MRt & oL gt Qfﬂféﬁqeﬁtﬁ’cfne% Qheup of

formul a 15*- , , L2"and Q have the nmeani ngs gi ven above, can
al t er nat i velqrahydgsefutsa, dimethylformamide, dimethylsulphoxide or mixtures thereof are preferably used.

However, steps (I) + (II) — (IV), V-1) + (II) — (VI-1) and (V-2) + (III) — (VI-2) can if

15 necessary also be carried out without solvents.

Usual inorganic or organic bases are suitable as bases for steps (II) + (IIl) — (IV), (V-1) + 1) —
(VI-1) and (V-2) + (IIT) — (VI-2). Preferably these include alkali hydroxides, for example lithium,
sodium or potassium hydroxide, alkali or alkaline-earth carbonates such as lithium, sodium,
potassium, calcium or caesium carbonate, alkali-alcoholates such as sodium or potassium fert.-
20  butylate, alkali hydrides such as sodium or potassium hydride, amides such as lithium or potassium
bis(trimethylsilyl)amide or lithium diisopropylamide, organometallic compounds such as
butyllithium or phenyllithium, or organic amines such as triethylamine, N-methylmorpholine, N-

methylpiperidine, N, N-diisopropylethylamine or pyridine.

In the case of reaction with alcohol derivatives [A in (II) = O], phosphazene bases (so-called

25  "Schwesinger bases"), for example P2-t-Bu or P4-t-Bu, are also suitable [cf. e.g. R. Schwesinger,

| H. Schlemper, Angew. Chem. Int. Ed. Engl. 26, 1167 (1987); T. Piétzonka, D. Seebach, Chem. Ber.
124, 1837 (1991)].



pr.oduced by converting compounds of fornula (X) in which A é& R,
R2, R3, R4, WO HWd03%¥ave the respective meanings given abd@@TmFHOQﬂ 1826

presence of a base and if necessary in an inert solvent with a conpound of
farmula (XI) et. WO 2007/ 079862PCT/ EP2004/.011826 - 25 - in which L2 and Z
havet he nmeani ngs gi ven above X2stands for a | eaving group, such as hal ogen,

| at MMt a
Compound of Farmia (ke SRS P8, ReAlhSmiR) s iouiathl
gi ven abovedusomomcbﬂmdmds agf preforatiy wed aMhA)aas(% Rﬂ)iecessary, h@WﬁVWh theke maactiohs can?,
Q Z1, R, also be eh 1ecf1 but' %&gégn 13V& OP Che! STREE rg%%em ! Qf thll H%?J O¥€m

10and these ar e process fur I n accor dance
descri bed peruema@usdsy F&hleacﬁmﬁpmtlneﬂsdmﬂ dedvaniuésal A X) (IrHaxrr— @e, mmsmlumedr sdesintni ng

froma conpo nd of ornula - b Se- catal ysed reaction
with a conp G165 Pr SPWﬁP%E%ﬁﬁ%#§$%ﬁ%%éﬁéE%*Ef%rI% ch A L, Qand R3
have the respective neani ngs given above 15 Tstands for hydrogen or a
tenporary OStegd (IIN+RIOL-SCAVNGVIN QUPIT) — (VI-1) and (V-2) + (I) — (VI-2) can if necessary be

carried out advantageously with addition of a crown ether.

In a variant of the process, reactions (II) + (IIl) — (IV), (V-1) + (1) — (VI-1) and (V-2) + (III) —
(VI-2) can also be carried eut in a.two-phase mixture, comprising an aqueous alkali hydroxide
10 solution as base and one of the aforementioned hydrocarbons or halohydrocarbons as additional
solvent, using a phase-transfer catalyst such as tetrabutylammonium hydrogensulphate or

tetrabutylammonium bromide.

Steps (I) + (II1) — AV), (V-1) + (IIT) — (VI-1) and (V;Z) + (III) — (VI-2) are carried out, in the
case of reaction with amine derivatives [A in (II[) = N}, generally in a temperature range from
15  +50°C to +150°C. For reaction with alcohol derivatives [A in (II) = O], the reactions are generally

carried out in a temperature range from -20°C to +120°C, and preferably at 0°C to +60°C.

The bromination in steps (VI-1) — (VII-1) or (VI-2) — (VII-2) is preferably carried out in a
halohydrocarbon as solvent, especially in tetrachioromethane, in a temperature range from +50°C
to +100°C. Suitable brominating agents are elemental bromine and especially N-bromosuccinimide

20 (NBY), if necessary with addition of o,o'-azobis(isobutyronitrile) (AIBN) as initiator.

Inert solvents for steps (VII-1) + (VIII-1) — (IV) and (VII-2) + (VIII-2) — (IV) are for example
alcohols such as methanol, ethanol, n-propanol, isopropanol, n-butanol or fert.-butanol, ethers such
as diethyl ether, dioxan, tetrahydrofuran, glycol dimethyl ether or diethyleneglycol dimethyl ether,
hydrocarbons such as benzene, xylene, toluene, hexane, cyclohexane or petroleum fractions, or
25  other solvents such as dimethylformamide, difnethylsulphoxide, N,N'-dimethylpropyleneurea
(DMPU), N—methylpyrrolidone (NMP), pyridine, acetonitrile or even water. It is also possible to
use mixtures of the aforementioned solvents. A mixture of dimethylsulphoxide and water is

preferred.

Usual inorganic bases are suitable as bases for steps (VII-1) + (VIII-1) — (IV) and (VII-2) + (VIII-
30 2) = (IV). These include in particular alkali hydroxides such as lithium, sodium or potassium
hydroxide, alkali hydrogencarbonates such as sodium or potassium hydrogencarbonate, alkali or

alkaline-earth carbonates such as lithium, sodium, potassium, calcium or caesium carbonate, or



WD 2007/ 079862PCT/ EP2006/ 011826 -26 - individual process steps._can also be
varied if tYA 2003/0d862r abl e (cf. the reaction schenes 2-8 5?8@%78@V 26 For
steps (X) + (XI) or (XII)(IV-A) and (1)(X), the reaction paranmeters such as
sol vents, bases and reaction tenperaturesydescribed for reactions (I1) +
(ren)ycrv), (v-1) + (1) 5(vi-1) or (V-2) + (11l) -4 (M-2) are used

simlarly. (%%%’ ﬁ%’cﬁ}?ﬁ?ﬂ%ﬁ@%&: F@{E@L acﬁsohjﬁm Q} ld.llp)o 411}411 mgdfoggr}plhl)sp@.te Sé/du%)l’or

(Vii-2), are conner0|a y av nown fromthe
| i t erature mtassiam chbomtoid prédathyusdal ogy wi th net hods known in the
literature (cf e.g. MD 03/ 018589; see al so Reaction Schene 1).

Produron, Sl RBR MDA, REROL M0 Lgu! DYETR) RGN 82 busLLhGY,

Scheme 2 M&hRRO RS H 2RCTHES2006/ PlhSi2m o2 Activabdhearod, p¥Madium(Il) acetate,

2007/ 07958 62t|e3tcr:;|i</1s gr%p %g}{lgh]b%ﬁune)-le)l(adi:um%(_)),B;bisﬁtr?ph%’sph%glla%{umﬂ}g ‘chloride, bis-
(acetonitrile)-palladium(II) chloride and [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium-
(ID-dichloromethane complex [cf. e.g. J. Hassan et al., Chem. Rev. 102, 1359-1469 (2002)].

Reactions (VII-1) + (VIII-1) — (IV) and (VII-2) + (VIII-2) — (IV) are generally carried out in a
temperature range from +20°C to +150°C, preferably at +50°C to +100°C.

10 Hydrolysis of the ester or nitrile group Z' in step (IV) = (I-A) is carried out by usual methods, by
treating the esters or nitriles in inert solvents with acids or bases, and in the latter case the salts that
are formed initially are converted to the free carboxylic acids by treatment with acid. In the case of

the fert.-butyl esters, ester cleavage is preferably carried out with acids.

Water or the usual organic solvents for ester cleavage are suitable as inert solvents for these

15 reactions. These preferably include alcohols such as methanol, ethanol, n-propanol, isopropanol, n-
butanol or fert.-butanol, or ethers such as diethyl ether, tetrahydrofuran, dioxan or glycoldimethyl
ether, or other solvents such as acetone, dichloromethahe, dimethylformamide or
dimethylsulphoxide. Tt is also possible to use mixtures of the aforementioned solvents. In the case

of basic ester hydrolysis, the use of mixtures of water with dioxan, tetrahydrofuran, methanol

20  and/or efhanol is preferred, and for nitrile hydrolysis it is preferable to use water and/or n-
propanol. The use of dichloromethane is preferred in the case of reaction with trifluoroacetic acid,

| and in the case of reaction with hydrogen chloride it is preferable to use tetrahydrofuran, diethyl

ether, dioxan or water.

The usual inorganic bases are suitable as bases. These preferably include alkali or alkaline-earth
25  hydroxides such as sodium, lithium, potassium or barium hydroxide, or alkali or alkaline-earth
carbonates such as sodium, potassium or calcium carbonate. Sodium or lithium hydroxide is

especially preferred.

Sulphuric acid, hydrogen chloride/hydrochloric acid, hydrogen bromide/hydrobromic acid,
phosphoric acid, acetic acid, trifluoroacetic acid, toluenesulphonic acid, methanesulphonic acid or
30  trifluoromethanesulphonic acid or mixtures thereof are generally suitable as acids for ester
cleavage, if necessary with addition of water. Hydrogen chloride or trifluoroacetic acid is preferred

in the case of the fert.-butyl esters and hydrochloric acid in the case of the methy! esters,



VO 2007/ 079 061011826 - 31 - Schene 5
Schene 7 aw@é?%%sazpml EP2006/ 011826 - 33 - &hene%ﬁ‘ﬁ?é“ﬁ%ﬁ]p@%ds

according to the invention possess val uabl e pharmacol ogi cal properties and
can be used for the prevention and treatmgnt of diseases in humans and
animals. 5They are suitable in particular for the prophyl axis and/or

treat ment Oést&%ﬁavéggqssgéﬁkﬁny da@@@g@c% 3YGHheRturs tARL erogEhCUB St aPPlce pRAGAMN At
pectoris, of periphera cardi ac vascul ar di seases, of hyperten5|on and

heart fail quQ-SC tpdﬁ@r&w%ﬁyllm@s@eqlrsem|gemﬁralbeqarrwﬁé>ﬁlam % lepperREroE)ecdiren dPhEntes,

for the propj @ﬁh??hﬁaﬁﬂg&Q—OWF§@¢?3Q3 of thronboenbolic diseases and
I schaem as such ‘as nyocar arction, stroke, transient and i schaem c

attacks and subarachnoi d haenorrhage, .and for the prevention of 10restenosis
such as af t Ere dfbremmisivngd regctione gemba taTiedeytcl nomed s inoreasesl et neducethpfiesspteast y

(PTA),  cOr ol #o30% {9R A WNork Srétkur e RURRSRe 1 HET dhse.

The compounds according to the invention of formula (I), in which Z stands for a group of formula

Nw
#— 1]
N/
H
can be produced by reacting compounds of formula (IV),vin which Z' stands for cyano, in an inert

solvent with an alkali azide in the presence of ammonium chloride or with trimethylsilylazide if

10 . necessary in the presence of a catalyst.

Inert solvents for this reaction are for example ethers such as diethyl ether, dioxan, tetra-
hydrofuran, glycol dimethyl ether or diethyleneglycol dimethyl ether, hydrocarbons such as
benzene, toluene, xylene, hexane, cyclohexane or petroleum fractions, or other solvents such as
dimethylsulphoxide, dimethylformamide, N N'-dimethylpropyleneurea (DMPU) or N-methyl-
15  pyrrolidone (NMP). It is also possible to use mixtures of the aforementioned solvents. Use of

toluene is preferred.

In particular sodium azide is suitable as azide reagent, in the presence of ammonium chloride or
trimethylsilylazide. The latter reaction can be carried out more advantageously in the presence of a
catalyst. Compounds such as di-n-butyltin oxide, trimethylaluminium or zinc bromide are
20  especially suitable for this. It is preferable to use trimethylsilylazide in combination with di-n-

butyltin oxide.

The reaction is generally carried out in a temperature range from +50°C to +150°C, preferably at
+60°C to +110°C. The reaction can be carried out at normal, increased or reduced pressure (e.g.

from 0.5 to 5 bar). It is generally carried out at normal pressure.

25  The compounds according to the invention of formula (I), in which Z stands for a group of formula

N
Y NH
A,



WD 2007/ 079862PCT/ EP2006/ 011826 -34 - Furthernore, the co i ng
to the i nveMQ oW &dA8%e used for the treatnent of arterlogggiqg§¥@g88ﬁ86
hepatitis, asthmatic diseases, chronic obstructive pul nonary di seases
(GOPD), fibrosing lung diseases such as igljopathic pul nonary fibrosis (IPF)
and ARDS, inflammatory vascul ar di seases such as sclerodellila and | upus
erythemat osys,pe Oﬁ&ﬂllce({ Qj} h&f{v&’tmg I)rﬁﬁdu‘h!issoia@gmﬁ§ r(mpﬂrv(;}ﬁéhszl AR @(qdrhéth@{@* ot he
conmpounds according to the invention can be used for the prophyl axis and/or
treatment ofthoanabeny], fies peai indr solveht wigh lgsitaaie 2¢ ergnpounds of Hrmie(l&over, the
conpounds according to the invention can also be used as an addition to the
preserving nmedi um of an orggn transplant, gsg. kidneys, lungs, heart or
islet cells. The predRn ayant i on fukther rePates to the use of the
conpounds according to the inyg gn for thg-1p at ment and/ or prevention
of diseases, and especially of ¢/ af or exrént i oned |seases The present
invention further relates to the e of &he conmpounds Eﬁcordlng to the
invention for the productigf edi \ product for the treatnent and/or
prevention of diseases, ay  he af orenenti oned di seases. The
present invention furthgr a es
prevention of di seasedR )&5espeC|aI@§ ofrihe orenenti oned di seases, using
an effective anount of at |east one of the conpounds according to the

i nvention. The conpounds accordlng to the invention can be used alone or if
necessary i in vdoetbhdafRi.af, B, Rh nonh e hawchs reepestitssanivesgivefsboyss esent i nventi on
further relates to nedicinal products contalnlng at | east one of the

conpounds a v i .
205ubst ancogtt el Bk sefi' R, 1ROt PRRaA R GFREE! b ORB, SEhlat B
af or ement i oceglobngll dmaidazsle. The fol | ow ng may be nmentioned as preferred
exanpl es of suitable conbination active substances organic nitrates and
NO- donor s, pum.niftr SSi nltro cerln i SO0S0

ronont o1 at oo igs AR R T Ohbd BRLAE GG B oMo oy PRI R Go e
NO, corrponnatrtlsnoﬁ m}tanblm h}pb(bﬁandlhﬁoldelgihaﬂathumﬂoloér feny Shutamol tmalathsns rs@ch as diethyl

i bi Lo 8. BEpHBUBh SN L e AR AL P s ] 3 o5 SRy GRUGP G LApaba A DE 5

inhi bitors gdicibleasusinhid@RBLF thesewarveReaf mixnad of hadalobdddltstranNebfunsepsagenty,
but haen}dependent stinmul ators of guanylate cycl ase, such as in particul ar

the conpount€ddddericpdy 3D ofsP o@se rSTeraRty cf@méseuj inn@p 0eher 30 1PURFARO™
03/ 095451, teMy@Q}@tJrérQ 198 02B50hk EP%QQ&AI%% out in a temperature range from 0°C to +70°C

at normal pressure.

The compounds according to the invention of formula (I), in which L stands for a group of formula
15 *-L'-Q-L% where L', L? and Q have the meanings given above, can alternatively also be

produced by converting compounds of formula (X)

X,

in which A, L', Q, R', R%, R® R*, n and o have the respective meanings given above,

in the presence of a base and if necessary in an inert solvent with a compound of formula (XI)

2 2 1

zZ' XD,



-.35 -- NO_and haemindependent activators of guanylate c C s in
parti cul ar Yﬁ%z%%ﬁﬁﬁﬁﬂds described in WO 01/ 19355, WO 01/1%@%@330@§g¥?1 778,

WO 01/ 19780, WD 02/070462 and WD 02/070510; conpounds whi ch inhibit human
- neutrophilic elastase, such as sivel estatysar DX-890 (Reltran); 5conpounds

i nhi biting the signal transduction cascade, such as tyrosine kinase and/or
serine/thregﬂﬁmﬁlkgaggqmbpmgnggﬂ%ghggaﬁgéticular imatinib, gefitinib,
erlotinib, sorafenib and sunitinib;” conpounds influencing the energy

met abol i sm of the heart, for exanple and preferably etonoxir,

di chl or oace#™dt e, ranol azine or trinetazi dine; 10antithronmbotic agents, for
exanpl e and preferably fromthe group conprising platel et aggregation

i nhi bi tors, yantigoagw: aid,$in®broRh b BBkt hesyiHbslaRGaS; active substances
for lowering blood pressure, for exanple and preferably fromthe group
conprising cal cium antagoni sts, angi otensin Al antagonists, ACE inhibitors,
endot hel i n or in the caseavhen fositnsts &r -€BATTh- vithiasompeund oAfosmala(¥EBkpt or bl ocker s,
beta receptor bl ockers, mneralocorti- 15coid receptor antagonists,
Rho- ki nase inhibitors and diuretics; and/or active substances that nodify
lipid metabolism for exanple and preterably faxom t he group conprising

t hyroid ?eceptor agoni sts, inhibitors of cholesterol synthesis, for exanple
and preferably R VI G CoA-reductase inhibitors or inhibitors of squal ene
synt hesi s, HGAIcH Z1Rhdthé BEMmingdRER abs\3i bi tors, MIP inhibitors, PPAR-al pha,
PPAR- gamma and/ or PPAR-del ta 20agoni sts, chol esterol absorption inhibitors,
| i pase inhibitors, polyneric bile acid adsorbers, bile acid reabsorption

i nhi bi t or s BFEMPTYEEHIIFPEIYRA @Y-“dnt agoni sts. "Agents with antithronbotic
action" preferably neans conpounds fromthe group conprising inhibitors of
pl at el et aggregati on, an&%i?agulants or of i brinolytic substances. In a

preferred enbodi nent of vERtion, thp conpounds according to the
@o nat)'(pm——wilt—ma—@—afel et aggregation

i nvention are 25adm ni stered
inhibitor, for exanple and pr\sfefably &Spirin, clopidogrel, ticlopidine or
di pyridanole. In a preferred enmbodi ment of the invention, the conpounds

according to the inventi g axe ad din conbination with a thronbin
i nhibitor, for exanple . 4
B6.2P/

) x[ | agat r an, nelagatt?n bi val i rudin
or Clexane. WO 200762;;‘ | EPR0B8L0 6,- 36 - In a p# 'é%red'
enbodi nent of the in

ion, the conmpolinds Bccording to the invention are
adm nistered in conbination with a GPIIb/Illa antagonist, for exanple and
preferably tirofiban ar ahci xi In a preferred enbodi nent  of the

i nvention, PRGIGGHIoUNdS: 7ac%®3d57%2§14t Banrdehgva themespentivg mganings given above,

10 and these are then processed further in accordance with the method described previously.

The compounds of formula (X) can be obtained starting from a compound of formula (II), (V-1) or

(V-2) by base-catalysed reaction with a compound of formula (XIII)

R3

L
CH—L—Q—T
LA Q (XII),

in which A, L', Q and R? have the respective meanings given above
15 and
T stands for hydrogen or a temporary O- or N-protecting group,

and correspondingly by further reaction similar to the process variants [B] or [C] described

previously, and in the case of the reaction sequence (V-1) or (V-2) — (IV-A), the order of the



5.admnistered in conbination with a factor Xa inhibitor, for exanple and
preferably BO2W30783 DU 176b, Fi dexaban, Razaxaban, Fonﬁﬁﬁﬁgﬁﬁa§9”826

| drapari nux,. PVD-3112, YM 150, KFA-1982, EMD 503982, MCM 17, M.N- 1021, DX
9065a, DPC 906, JTV 803, SSR-126512 or SSR1.28428. In a preferred
enbodi mrent of the invention, the conpounds according to the invention are
10adm ni st er ed. i i i i in. r 1ghts LLMWN
nepari n deroachd R S8 AN DDERA L 1Ehecphi PN, BRI Ts &
conpounds astov)ding to the invention are admi nistered in conbination with a
vitam n K antagoni st, for exanple and preferably coumarin. "Agents for

| oweri ng blood, pressure. ar refer abl n 00 be compounds framthe
group corrprliposr isﬁ%s @ %l(%%ora égﬁngifﬁ,anéﬁgﬁ %f%lilé in %ﬁj &earﬁ%cglﬁ% ilrglfﬂgt,ersf\ as

i nhi bi t ors, sopREG! heds AAd 1eidraERPésiifes dELAbI foNRbRIhOTH,+ @IPha(IvVEEep) ef (1)

bl ockers, beta receptor blockers, rnineral ocorticoid receptor antagonists,
Rho- ki nase ritVil) edVsDanddiryVEL) a8 usefninglagyef err ed embodi ment of the

i nvention, the conmpounds according to the invention are adm nistered in
combi nat i ontyd {3, Gl of indH AR Y RY QM) St f YIIEXARRLE (i) PO lada (xIT

ni f edi pi ne, an1oéﬁ%%ﬁ§, ver%pgn??ﬂg?&ﬁpf?{gggﬁgngfn a)gge?g§?2§ eﬁbd%fﬁ%nt
of the i nvetvminagiallyhavaidahig doows framcbe Hierrdure or tdnebe prodused bn aralegyadith metbods ed
i n conbi nat; i L0 | - : bl e . e and preferably
prazo sin. %n%@g‘ﬁ‘%ﬁhg%@e?arngra P%%JP %E@E%r 9’[%%%%5%%@?%%?%@%@' conpounds
according to the invention are adm nistered in conbination with a beta
recept or bl Bofwetion fof rthee xkangluedsamatopingf or b liyvepti@praniod dlustrat®b batten ddlioiving
tinololu)pind%jol algrenolol, oxprenol ol , penbutol ol, bupranol ol ,

. esis §chemes: .
netlpranoI6WP Rador ol mepi ndol ol , carazal ol, sotal ol, mnetoprol ol
bet axol ol , celiprolol, bisoprolol, carteolol, esnolol, |abetalol,
carvedi |l ol , adaprolol, |andiolol, nebivolol, epanolol or bucindolol. In a

preferred enbodi nent of the invention, the conpounds according to the
invention are adm nistered in conbination with an angiotensin Al

ant agoni st, for exanple and preferably 30l osartan, candesartan, valsartan,
tel msartan or enbusartan. WO 2007/079862PCT/ EP2006/ 011826 - 37 - In a
preferred enbodi nent of the invention, the conpounds according to the
invention are adm nistered in conbination with an ACE inhibitor, for exanple
and preferably enalapril, captopril, lisinopril, rampril, delapril,
fosinopril, quinopril, perindopril or trandopril. In a preferred

enbodi ment of the invention, the conpounds according to the invention are
5admi ni stered i n conbi nati on with an endothelin antagonist, for exanple and
preferably bosentan, darusentan, anbrisentan or sitaxsentan. In a preferred
enbodi ment of the invention, the conpounds according to the invention are
adm nistered in conbination with a renin inhibitor, for exanple and
preferably aliskiren, SPP-600 or SPP-800. 10In a preferred enbodi nent of the
i nvention, the conmpounds according to the invention are



adm nistered in conbination with a mneral ocorticoid recep LSt ,
for exanpl eWMOHPQSéFabI y spironol actone or epl erenone. ﬁg’i/ﬁgh@ﬁ?@ag% ed
enbodi ment of the invention, the conpounds according to the invention are
adm nistered in conbination with a Rho-kimase inhibitor, for exanple and
preferably fasudil, Y- 1527632, SLx-2119, BF-66851, BF-66852, BF-66853,
KI'-23095 orgBandP49. In a preferred enbodi ment of the invention, the
conpounds according to the invention are adm nistered in conbination with a
"diuretic, for exanple and preferably furosem de. "Agents nodifying lipid
met abol i sni'H&r e preferabl y unders8068d t o be conpounds H¢GR t he group
conprising CETP j=hj bitors, thyroid pt or agonists, inhyBF{ors. of

chol esterol syn s such_as 20 HMg ) reduct 20r G
inhibitors, the W i NI t s, MIPNLfi bi t or s,"°PPAR- al ph3 PAR- ganma
and/ or PPAR- STS, citol esterol j y [

bile acid aggor¥ bi | e ERbid r i nhi bitors pas# ijhhi b or s
and the |ipoy ei %) ant agoni s @referred auhodi ment-Qf~t he
i nvention, the conpotnds according to the i nV@ntion are 25adnini st®red in

conmbi nation wth a CETP inhibitor, for exanple and preferably torcetrapib

(CP- 529 414), JJTHFO® or CETP-vaccine (Avant). In a preferred enbodi nent of

the invention, the co s according to the invention are admnistered in
0

conmbi nation with a thy receptor agonist, for exanple and preferably

D-t hyr oxi ne,P&;15, 3' -t riNcadot hyikoni ne (T3), CGS 23425 or axitirone (CGS
26214). WDO-200x%/ 072862P EP20Q6/ 011826 -38 - for exanple and preferably

| ovast atin, sinvas \/ tatin, fluvastatin, atorvastatin,
rosuvastatin, ceri ; o pitavast atin. In a preferred enbodi nent of
the invention, the corrpoungs attording to the invention are administered in
conbi nation with a squal ene synthesis inhibitor, for exanple and preferably

BMS- 5188494 or TAK-475. In a preferred enbodi neptogf the inventi p

conpounds acgardi ng 1ot heAyent ier, are adm@N stered i p—eonb tion W th an
ACAT i nhi bi fr exa{rrpnﬁe el .@ , vasih’gbog. @ H o
eflucimbe o 27 . Riey ‘-‘=o1 of e/ i nvgrtiQer the
conpounds according to the invention are 10admini stered in conbination with
an MIP inhibitor, for exanple and preferably inplitapi de, BMs 201038,

R- 103757 or JTT-130. In a prefgrred enbodi nent of the invention, the
conpounds acggsdi n t heinwegtion are adm nistered in conbination with a
PPAR- gamma agonj st 4 f o | e 'and. preferably pioglitazone or

rosiglitazone. 151 N-a/pre dzenbodi nent of the invention, the conpounds
according to the invention arNadninistered in conbination with a PPAR-del ta
agoni st, for exanple and preferably G AT 501516 or BAY 68-5042. In a

preferred e , the co unds ding to the
ti on witﬂfg%?ahol <
2

invention a ghm ni stered_in cop ol sorption
i nhi bi tor, exanpl Nand P ef er'ad i
——

Base

OH O™ SN, Y

POCI, cl



20ezet|n1be uesi de or pamaqueside. In a preferred enbadi of the

i nventi on, Wf;?ezogyﬂ%éﬁds according to the invention ar ead%é%?é?%@ﬁﬁm
conbination with a | i pase inhibitor, for exanple and preferably orlistat.
In a preferred enbodi nent of the inventi.gp, the conpounds according to the
invention are administered in conbination with a polyneric bile acid

adsor ber, fQp.gxanple and preferably 25chol estyram ne, col estipol,

Col esol vam Chol'estaCGel or Colestimd. In a preferred enbodi nent of the

i nvention, the conmpounds according to the invention are adnlnlstered in
conblnatlon with a bilefacid reabsorption inhibitor, f oFNEAmRTE

preferably ASE AK-105,
BARI - 1741, nt of the
i nvention, cordln@aﬁo the in inistered in

conbination wth a flpoﬁfoteln(a) ant agoni st, for e anpl% and

pr ef er abl yGentabene cal cium (Cl -1027) or nicotinic acid. The present
invention further relates to nedicinal products that ggontain at |east one
conpound 5 according to the invention, usually tggetfier with one or nore
inert, nontoxic, pharmaceuti cgh__gcﬁz%cggéapl e exnt "@H and use thereof for

I he coﬁpoqye ording to the invention
can have sysNEﬁlc action. For thﬂs purpose t hey can be applied
by a suitable routé C 3 arenteral, nar nasal , sublingual
| i ngual , buccal, rdets B /’transdernal ng %Ffval otic or as
i npl ant or stent. 10For these out es of adnlnlstratlon the conpounds
according to the invention can be adnmi nistered in suitabl e dosage forns.
Dosage forns siGtable for oral adm nistrati onHg&e those that function
according to thestate of the art, which provi de—apid and/or nodified
rel ease of the d:g?eunds according to the inven and which contain the
conmpounds accor & o/tolmhengy@mnomp NGogr yst al ¢ anditor(Caigpioaitiized and/ or
15 di ssol ved forn1 or exanpl e tabl et coated or\coatked tablets, 'e.qg.
with enteri i ,_Or/C gs wth del ayed
di ssol uti on, smpoundl! accprding to the
i nvention), il et s A hatNdi si ntegrate rapidl n th® oral” cavity or
films/wafers, filns/lyophilizates, capsules (e.g. hard-gelatin or
soft-gel ati ng capsul es), sugar-coated tablets, granules, pellets, powders,
enul si ons, pensi ons, aerosol s or sol utjens. 20Parenteral admi nistration

@
%7

t he purposes nentloned pB‘VIOU'

can take pl @ i th avoi dance of an absor step (e.g, intravenous,
intra-arteris intr@bard%ag |ntr% Hlnal i nt HYH@EHFO@EHW t h i ncl usi on
of absorption (& .g. jhntra & ZBF § Ibcut anedus, jintracut aneous,

per cut aneous or AT rapsrifoneal ). Surtable dgsag rnms for parenteral

adm ni stration nCIUQ9 |nject|@ﬁeand i nfusi oW cnep%Eations in the form of
sol utions, suspétisi ONS, enul sions, |yophilizaéfes sf sterile powders. 25The
foll owi ng are exanples of forns that are suitable for other routes of

adm ni stration: pharnmaceutical forns for |nhalat|ooH(|ncIuding powder

i nhal ers, nebulizer drops, solutions g s tablets for
| i ngual , sublingual LIy on. f|| s or capsul es,
i i -p tlons 3vagln apsules aqueous

LAY @1xtures) | i-pephiHe—suspensi ons, ointnents,
creans, transder nal gt-he euti c systens (e.gaseBPpadtayszes), mlk, pastes,
foanms, dusting powders, g-p s or stents. Oral or parenteral application
and especially oral application, are preferred. WO '
2007/ 079862PCT/ EP2006/ 011826 - 40 -

suspensi ons—{-}+e+i ons,

HN—(CH,)—COOH

~
e

HN—(CH,)~COOCH, NaOH

O
0N\

e————



‘Thus, in some cases a smaller N

The conpounds according to the invention can be converted to

af or ement i oWEH2WBZPRO2f or ns. This can be done in a known n%ﬁﬁ@gnﬁyﬂﬁﬂﬁ?%g
with inert, nontoxic, pharnaceutically acceptabl e excipients. These

exci pients include, anong others: vehicleg (for exanple mcrocrystalline
cellul ose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols),
emul si fiersqangd. di spersing 5 or wetting agents (for exanple sodium
dodecylsuIg%aré““polyoxysorbltan ol eate), binders (for exanple polyvirryl
pyrrolidone), synthetic and natural polyners (for exanple al bumn),
stabilizersHﬁéT@. anti oxi dants such as ascdfbi@ acid), colorants (e.g.
i'norgani ¢ pi gnentys=guch as iron oxi des) and agents, for correcting taste
and/ or odour. ¢ in the case of
parenteral appli¥ on, tm adm mogtie) -RNMOUNtS

ng/ kg, preferably aoout 0 01 to_ﬂ_5_nngg body wei flor acﬁleV|ng
effective reg . yappl i gatd on thzi::§¢g§< s

to 2 ng/kg aNd q IIy preferred, 0.1
In certain circ ances y, however, be

ng/ kg, pref
to 10 ny/ kg ve
necessary to deviate fron1the stated anmpunts, dependi ng on body meight,
route of adm nistration, individual regponse to the active substance, 15
type of preparation and point of ti or time interval for adm nistration.
A8t % bap mi ni mut h mngﬁN stated above
may prove sufficient, whereas in thércggggs the stated g@ limt nust be
exceeded. If | arger anounts ares/adm nistered, it nay be |S§ble to
distribute these in several di4ided doses over the day. The foll ow ng
exanpl es of Ha&ppbi cation explain the inventig@—Q@he invention is not limted
to the 20 exanphs Unl ess stated otherw se, ths—percentages in the
follow ng tests exanpl es are percentages by t; parts areN ts by

wei ght. Proporti\ of SQyMQﬂx cdbhution ratio , conqgngnapggh data for
I|qU|d/I|qU|d sol ut Nons -Imays relate to the volume\ - 4 R* RN es

. Q- iRy Acacet yl Ac20acept anhysl *\.uctentH
- but oxycar bg yI ] concentration TLC hi (&\ ]oma ogr aphy DCl direct
chemi cal ion i on 6t By DLBAHdI i sobut yl akt#t ni unpt

DIEAdiisoproperthyIanin- ("Hani g base") DVAP4-N, N—dlnethylanlnopyrldlne
DMVEL, 2- di net hoxyet hane

[x =2-8; R = COOMe, COOEt or CN].




DIVFNN- di et byl f or mat ni de DVMSQdi net hyl sul phoxi de of theor. i (for
Per cent age ¥ &%y/oé%séﬁanti oneric excess Elelectron inpact Oé%ﬁ%?gﬁ‘%ﬁ?#% VE)

ESl el ectrospray ionization (in MS). Etethyl mp.nelting point GCgas

chr omat ogr aphy satd. saturated hour(s) HRI3ghi gh-performance liquid

chr omat ogr aphy conc. concentrated LC- MSliquid chromat ography-coupl ed nmass
spect ronet rgepNepet hyl m nm nut e(s) Msnet hanesul phonyl (nmesyl) Msmass

spectronet ry NBSN-bronosucci ni m de NVRnucl ear magneti c resonance
spect r onet ré Pd/ Cpal | adi um on activated charcoal 14t WD
2007/ 079862PEITEp2006/ 011826 - 42 - H,C—O

1. MsCl, Base

——

2. KCN

Hydrolysis

[x = 2-8; R = COOMe, COOEt or CN].



rac.racem ¢_RPreverse phase On HPLC) RIiroomtenperature R jon tinme (in
HPLC) TFAt rWﬂ%?ﬁ?lﬁ?ﬂ?é?i c acid THFt etrahydrofuran LC M5 Hﬁ%@%b(@@l ods:
Met hod 1 (HPLO): Instrunent: HP 1100 with DAD detection; colum:’
Kromasil 100 RP-18, 60 mmx 2.1 mm 53.53ym eluent A: 5 m HC104 (70% /
litre water, eluent B: acetonitrile; gradient: 0 Mmm 2% B -> 0.5 nm 2% B4.5
mn 90% B6.{yids 90% B6.7 mMm 2% B -> 7.5 min 2%B; flow 0.75 m/mn; colum
tenmperaturée: 30C, WV detection: 210 nm Method 2 (LG MS): Equi pnent type
M5: M cromass ZQ equi pnent type HPLC. Waters Alliance 2795; colum: 10
Phenonenex &fme?gi 2u, Hydro-RP Mercury 20 Me®¥XC4 nm eluent A: 11 water +
0.5 mM 50%formpeg=acid, eluent B: 11 acetonitrilg 0.5 mM 50%formc acid,

gradient: 0.0 oA2.5 m n A3 EEtM n 5% mn 5% A~flom 0.0
mnim/mn->2 &nin30nd45 mn2n/nn :
detection: 210 nm Wethgd 3 (LC-MB): 95! Instrument: \M cramass Pl af orm LCZ
with HPLC Agf| e\ €s™NO00; columm: Thermy H\per A TTGXED 31.1. 20 nmx 4
m el uent X er +,9?5 M 50%%ornic agid,/elue | B,;jll acetonitrile +
0.5 mM 50%  f0O c afd;>ngradient: 0.0 mm 100% A - > P2 ANT100% A 2.9 nin 30%
A->3.1m10%A 55 m 10% A; furnace: 50C, flow 0.8 m/mn; W
detection: 210 nm Method 4 (Lg—l\@ : 20 Equi prent type MsS: M cromass ZQ

equi pnent type HPLC. HP 1100 Se9Es: Wy DAD; col umm: Phenonenex Synergi 2p,
Hydro-RP Mercury 20 nmx 4 mm elu A: 11 water + 0.5 m 50% formc acid, .
el uent B: 111-'él»ééton'itri|e + 0.5 m 45 i o~acioh diert: 0.0 min 90% A
2.5 mn 30%A=30 T 5% A -4 4.5 ; flow O0.0|mni mM/mn -42.5
mn/3.0 mMin/45mnm§ 2 m/nmn, fuen ' detectiofd: 210 nm WO
2007/079862%&9586@/00)@5826 - 4 @TC-NB): I nstrunment. M cronass
Quattro LCZ with Cd, Agi | ent X um: Phenonmenex Synergi 2u
Hydr o- RP Mercury, 20 nmx 4 mm eluent A 1INwater + 0.5 nl 50% formic acid,
eluent B: 11 acetonitrile + 0.5 mM 50%formc acid; gradient: 0.0 mn 90% A
2.5 mn 30%A 53.0 min 50A ->45 mM5%A, flow 0.0 mn 1 mM/mn->2.5
mn/3 0mMn/ 4.5 mm2 mM/mn; furnace: 50C, UV detection: 208-400 nm Method
6 (111 PLO): :

Scheme 6

H,C—Q

H,C—Q H,C—Q

O NN SN esin

———

XN Bu,SnO
o< <
9] O



lnstrunment ;.  HP 1100 wi th DAD detection; colum: Kromasil 100 RP-18., 60 nmm X
2.1 mm 3. 3VOP0W08 A 5 M HCL04 (70% / litre water, P& R{ERPO0RI011826
acetonitrile; gradient: 0 Mm 2% B 10 0.5 mn 2% B4.5 mn 90%B -> 9 mn 90%
B9.2 mn 2% B10 mn 2%B; flow 0.75 m/lAbn; columm tenperature: 30C W/
detection: 210 nm Method 7 (LCGMS): Instrunent: Mcromass Quattro LCZ with
HPLC Agi | ertp-3er7 es 1100; col utm: Phenonenex Onyx Monolithic C18, 100 nmx 3
nun, eluent AT 11 water + 0.5 m. 50% formc acid, eluent B: 11
15aceton|trlle + 0.5 mM 50%formc acid; gradient: 0.0 mn 90% A-> 2 mm 65%
A4.5nin S92 > 6 mn 5%A flow PGHRm n: furnace: 40C. WV detecti on:

‘ (LG M) Equi pne pe Ms: M cromass ZQ equi pnent
type HPLC. HP 1 serles UV_DAD; col ung i 3, u 30 nm x
3.00 mm el uent “A At eHOF 0 5Ok 50% cid, eue'i‘]zP oBB: 11
acetonitril : 5Q%0 Torm ¢_aci d, 0y 0 M 90% AZ-5 nin 30% A
-* 3.0 mn mn 5% A, flow 1 1 1
mn 2 nall mYr fur@a’,b/éoc UV det ect\Fon: WF I\/Ethod9(LC—lVB)
Equi prent type MS: Waters ZQ equi pnent type HPLC. Waters Alliance 2795;
calum. Merck 25 Chronolith RP18e, 100 mmx 3 mm eluent A: 11 water + 0.5
m 50% f or s Qci el uent B: 11 acetonitri€eS 0.5 m 50%form c am,f
gradient: 0.0 O%A >2mn 65%A > 4.5 m %A -46 mn 5% A r\S)W 2

m /mn; furnacé 0 "0

2007/ 079862PCT/ 44 - T I nst rurrent MHcr onass
Quattro LCZ 4 N' ent Series hl.;é@o ; Rhergmrenex Gemini 3p., 30
mm x 3. 00 1vvater+05rr1 ! ‘ i ild, eluent B: 11

acetonitrile . RO% form ¢ acid; gradMeHt: i
-> 3.0 mMn 5%5A4.5 mn 5%A' flow 0.0 mn 1 n1/mn 2.5 mn/3. O mn/4,5 mn
2 mMm/mn; furnace: 50C, UV detection: 208-400 nm Method 11 (LG MS):



Equi pnent tc,CE M5:. M cromass ZQ equi pnent type HPLC. Waters Alliance 2795;
col um. MeWR2QH/GA%H2% t h SpeedROD RP-18e 100 nun x 4.6 mPCAIREZM06/A11820 o +
500 p.1 50% formic 10 acid / 1, eluent B: acetonitrile + 500 pl 50%formic
acid / 1, gradient: 0.0 min 10%B -> 7.039in 95%B -> 9.0 min 95%B; flow
0.0OmMn1.0mM/mn->7.0mn2.0mM/mn90mMn 2.0 mM/mn; furnace: 35C
WV detectigny, géo RM Method 12 (GO): I nstrunent: M cromass GCT, GC 6890;
colum: Re X-35, 15 mx 200 umx 0.33 p.m con-15stant flow with
helium 0.88 m/mn; furnace: 70C, inlet: 250C, gradient: 70C, 30C/ mn 310C
(hold 3 mi mMC—C 45 - Starting conmpounds an'THaCT“ {ernedi ates: Exanple |A

i HC 3 143C-Si- 0 H3C NC
Perkynvr/a\§/\l ,-Bd092,
et hyl sil yl Hcyanl de in
et hoxybenzal dehyde
and 1. 156 /(3\ I) z|nC|od|de|n 37 bnzeeat RT with
cooling in Wb ,Approx. 5 mn. Stir of or 90 mn at RT and
t hen concentrate by vaé\'uum evaporation. Purify the reS| due by col um
filtration on silica gel (solvent: 10cycl ohexane/ethyl acetate 4:1). 442.4 g
(88.3% of theor.) "f—Ppe target conpound is obtajned. HPLC (Method 1): R =
3.76 mn M5 (DCl): mz 53 (M:NR4) + 1H NVR (40 Mz, CDC13): 8 = 7.49 (d,
2H), 6.92 (d, 2H), 5.4 3 1FWWN§W'C' T@H, 2A ,
+ 2

H

2409-2417], add\a 50l utol‘ on 6f 221.88 My (2236
25 litre benze i

The compounds according to the invention possess valuable pharmacological properties and can be

used for the prevention and treatment of diseases in humans and animals.

5  They are suitable in particular for the prophylaxis and/or treatment of cardiovascular diseases such
as stable and unstable angina pectoris, of peripheral and cardiac vascular diseases, of hypertension
and heart failure, pulmonary hypertension, peripheral circulatory disturbances, for the prophylaxis
and/or treatment of thromboembolic diseases and ischaemias such as myocardial infarction, stroke,
transient and ischaemic attacks and subarachnoid haemorrhage, and for the prevention of

10  restenosis such as after thrombolytic treatments, percutaneous transluminal angioplasty (PTA),

coronary angioplasty (PTCA) and bypass surgery.



152- Hydr ox 4- met hoxyphenyl) - 2- phenyl et hanone Accordin t he
procedur e KNO@%@ 707986 at ur eChem Soc. Perkin Trans. |, 19@’?‘9536@6@41%6,

di ssolve 292 m (2.08 nol) diisopropylamne in 3.6 litre 1, 2-di net hoxyet hane
and cool to -78C. Add 826 nil n-butyllitRjyumsolution (2.5 Min n-hexane,
2.066 nol) at a tenperature below -60C. 20 Stir the mxture for a further 15
mmat < -6 h v ) )

met hoxyphe%&ﬁ}%t Itrel ﬁlgtcﬁglp %ngjldé g%%dil%]tgﬁ %enllé}lf}%llnlgre(cignng’e ].zseﬁnﬁ%r tnd f}eatment of arterio

1, 2-di met h@xlyletsihdneatdnsmpmrr@ec diseases, 6@Gic Ab&tlepmfetnutrtmarysimeﬁses (OF), fiB®simn at

-60C add i 9 1.87

1, 2-di net hg&n%{l a?teg u?h % C%O%gg%gjopofgrynﬂ%mg%ﬁggeg (?:%Te ]E%zlﬁn g {ag%l}:atri on
m Xt ure sl ciskases ckds scterdtlehna ahddupns brythemateats read] @dlummmimtls amd:dfslte(opmdsis.

sol ution and e49i 4z, WO 2007/ 079862PCT/ EP2006/01I 826 -46 - extract wth
et hyl acet the organi ¢ phase w satur a ed

sol uti on, g? )?ddlg% ﬁ%%‘t?t‘g%taécﬂﬁﬂlérto\}% loﬂ’acﬁn Set%hngpqesli)ralfcjhé' aXIS a?n Ttre
di oxan and tlathicht' of chRbRaRpdciallgddma@elasdizingd difheurd. N hydrochl oric aci d Stir the
m xture for 3 h at RT, then-add 3 litre saturated sodium chloride solution
and extract the mixture w itre eth acet Wash t he anj c,. phase
R A S e R S R R o Lo D
chlori de s@kddtivp mediuyh ofandread BeRPlahit.g. Kididey, mﬁgguwmﬁsweelwp the residue in
2 litre diisopropyl ether, decant fromthe insoluble matter and seed vvith

crystals ir the resultant ssenlonfor 2 h at. RT en filte
t he crystaﬁtéwmeﬁwt HYER0B AU ARRESHISRIS (e BERP ﬁtﬂcoatppe%'fl%a@tmgét H’t?rm"émff’“p%f Bl eum
et her and drytréRORE/oY e iibn &3BseBsed aﬁalZspéé}rat@foftmreate@ttmédheset@@ get conpound

is obtained. 10 HPLC (Method 1): Rt : M5 (DCl): n12 = 260
(M+1\1114)%243 (M41), 111N|VR%40M—|Z CDC ):. 8 =1.
7 38-7.28 (rlﬁapl\:epﬁnt 1ngergg)n(ﬁ&'them_q}ates ufeoof ttiq_cbompaurgigfa((cardmﬂ_tﬁ thegn\ggtu(rgfor @F'D

Exanpl e 3A ctﬁm J9- rﬂed(l&nﬂﬁtcta@em&h@@yrtatmémettefey redemt g ONdibdabds Carld3epliaN NH2
Di ssol ve 2 974 ra ydr oxy- 1| - (4- met hoxyphenyl) - 2- phenyl et hanone and

83.66 g (12’6316‘ ?njlenﬁﬁllleérﬁiéﬁﬁ?s??l le in 470 M DMF and, with cooling on an ice
bath, add 86.6 m (836.7 nmmol) diethylam ne. After 1 h, heat the mxture to

Rl and contyiyg WeesSt idvehit fi0ker e1fte@do Rhethod for the treatment and/or prevention of diseases,

[5  especially of the aforementioned diseases, using an effective amount of at least one of the

compounds according to the invention.

The compounds according to the invention can be used alone or if necessary in combination with
other active substances. The present invention further relates to medicinal products containing at
least one of the compounds according to the invention and one or more additional active
20 substances, in particular for the treatment and/or prevention of the aforementioned diseases. The

following may be mentioned as preferred examples of suitable combination active substances:

e organic nitrates and NO-donors, such as sodium nitroprusside, nitroglycerin, isosorbide

mononitrate, isosorbide dinitrate, molsidomine or SIN-1, and inhalational NO;

s compounds that inhibit the degradation of cyclic guanosine monophosphate (cGMP) and/or
25 cyclic adenosine monophosphate (¢cAMP), such as inhibitors of phosphodiesterases (PDE) 1,
2,3, 4 and/or 5, especially PDE 5 inhibitors such as sildenafil, vardenafil and tadalafil;

e  NO-independent, but haem-dependent stimulators of guanylate cyclase, such as in particular
the compounds described in WO 00/06568, WO 00/06569, WO 02/42301 and WO
03/095451;



20 before addinﬂ 2.5 litre water and a few seed crystals. After 30 mn
decant the WG4 ?(Qf%ﬁ% water and replace with 1.25 litre &C?/E&WWQ%

Stir the suspension thoroughly and agai n decant the supernatant water. Take
up the sticky crystalline residue in ethyk.acetate and then concentrate
under vacuum al nost conpletely. Stir the re5|due with 730 ml diisopropyl

ether and lea t 0 t he
solid matter éﬁ?hgghégigﬁggng&?rycﬁig 35 ac unlbé%ngmﬁg?ﬁ 6€%£ l?h%%r

of the title @omip@mdddessﬂbddtlal\fﬂi@d)I/H%SC;WQSYE!IIH@WG:L)WORt1/1£728.,@@Orﬁlﬂ978047W@ |vs
(DCl): nilz &%ﬁ M-Ht ' H- NMR (400 MHz, CDC13): 8 = 7.39-7.33
(m 5H), 7. 280‘3)7%?% rﬁ‘@l%m/@%ééé(d 2H), 5.02 (s, 2H), 3.85 (s, 3H).
Exanpl e 4A 55 -(4 - Met hoxyphenyl) - 6-phenyl furo[2, 3-d] pyri m din-4(3H)-one
H3C- O Add 800 cﬂinp@ms Riichhjbitfhameh eudopidliclelagmase, sack B sheR&attir DX-18) B61tan); )

acetic anhydride at OC. Stir the mixture for 30 min at OC and then add 211 g
(727 nnDI) 2-am no tho yphen 1) -5- pheny onitrile. Renove the

cool i ng and héﬁF@WWésﬁw%gg?%t ?5?@tﬁ6ﬁ'HFoﬁdgﬁﬁgblﬂgﬁdF FESPExKinds #HYET and

ceases after apfiedMreomndkinel ihhib@drs dintAktRl1aPimaAthit) defigap, &rRtihBX s¢@hib and
tenperature approx. 130C). After coollng to RT, stir for 2 h at 10C and

filter off theu&BhiPd natter that forns. Wash the residue with diethyl ether
and dry at high vacuum 135.6 g (58.6% of theor.) of the title conpound is

obt ai ned. HPL | i 219
(M:H) 11-1- NN%O( g/g}nhgqnfﬂﬂ)efg%fhe_ elépgyrqngta%t?h(s%{%f(?? })eart ﬁ% Zexamﬁg’@né W@Hﬂ%ly
7.58-7.53 (m ezk-i)oxn?dlqmorp@beta@Hyano1?21@30r7tr1@$’ta(1¢,rpe,3|-|) 6 9 5 ( d 2H) 3 86 (s,
3H). Exanpl e SA 4-Chl oro-5-(4- nethoxyphenyl)-G-phenyIfuro[2,3-d]pyrinidine

-48 - uspen 4 o
5 (4~ mebhogy pHET RS RERIT ol sy g reisragh, sl AW SRR, PR
(7241 nunol) pggsghmnymﬂmhﬁonmd@@aMdsbembﬁhh&bm&memaa$p boiling (evolution
of HCl). After 1 h, cooI the dark solution to RT and add dropmﬁse to a
vigorously stirred X f 2. 2§)5dlltre ter an d %V? ongc
ammoni a sol‘ut i*6A"( S%Fe% of %‘%%‘E’ug Vi opr%%s‘“‘f ; eﬁ?—‘i‘l&e 8)c Pr&ferat TRl Erovp
addi tion, COO|C0in§I‘ISEHZT aﬂdumX5.ﬂta';g©hlsﬂls,h@ng’ﬂté(ﬂsml’ QII'[ hlft@@nisismmmlfbngrsﬁ ehddthiein

and concentrate

di chl or omet hane each ti nbi ne t he organi c phases

by vacuum evapBRatHh reng nmfh%t) e plak HGEP I gtte}?lckaﬁs W FeCER!Pfe l3110‘51‘?‘1‘51 U PH
suctionsand drcyidateePlofihtabdsid RholidfhsdinBib(i84 add@iafetithN@RIor) Of the title
conpound is obtalned

e active substancés that modify lipid metabolism, for example and preferably from the group
comprising thyroid receptor agonists, inhibitors of cholesterol synthesis, for example and
preferably HMG-CoA-reductase inhibitors or inhibitors of squalene synthesis, ACAT
inhibitors, CETP inhibitors, MTP inhibitors, PPAR-alpha, PPAR-gamma and/or PPAR-delta

20 agonists, cholesterol absorption inhibitors, lipase inhibitors, polymeric bile acid adsorbers,

bile acid reabsorption inhibitors and lipoprotein(a) antagonists.

"Agents with antithrombotic action" preferably means compounds from the group comprising

inhibitors of platelet aggregation, anticoagulants or profibrinolytic substances.

In a preferred embodiment of the invention, the compounds according to the invention are
25  administered in combination with a platelet aggregation inhibitor, for example and preferably

-aspirin, clopidogrel, ticlopidine or dipyridamole.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a thrombin inhibitor, for example and preferably ximelagatran,

. melagatran, bivalirudin or Clexane.



10 HPLC (NEt hod 1 4.96 min M5 (DCl): nalz = 354 (M:NH4 337

11-1- NVR (¥ ?’79&&13) 5 =28.76 (s, 1H), 7.62 (d. 2H) P(%T/EBZ"PG%Q

5H), 7.03(d 2H), 3.90 (s, 3H). Exanpl e 6A 152- Am no-5-phenyl-3-furonitrile
Add 68.6 m (663 mmmol ) diethylam ne dropywsse to a mxture of 60.0 g (301
nmmol ) bronpacet ophenone and 25.89 g (391 86 nmol) nalononitrile in 130 m

DMF at RT (119%0 efé&e&% gﬁiﬂfefltegf R fﬂ%d?ﬁoﬁeﬁetéaﬁl Bﬁﬁp%c?og g)t% O WREMRNt e end

of addition, nove e cooling, stir t xture RT and t hen
add wat er tad\mmrm in c@mbmateomﬁvitﬂha &P hartagdRist, fir ewede alahmefs‘tably tfrgﬁbazwrm n
at RT. Flltglxof{) the precipitated solids with suction, wash twice with 125
m water eac fmme dry under suction and wash with petrol eumether. Dry the
resi due at high vacuum 33.3 g (50.1% of theor.) of the target compound is
obt ai ned adn yepiefewed lentbodimentc pfy gteaingention, 4@e - co&@b@d@ Metdndidg 19 :theRinvedtiop7arei n

MS (DC1 | V111 18 H17 11-1-N 4
— 7( 51- 4 g&ﬂwsteﬁ_ﬁf 1n(c?mg1§au/3n3 Z&%Hactgi§i§nmé of; ior eéamlil NRd éfe%rgabF}{'thY %%%
Exanpl e 7ATRS- Phedn ¥l dexavad, 28 a¥athbpy, rHonti b fimk( &ﬂ:éﬁanmme PM—Xoidl 14224’1%18@ KHA-12%, m)l )

o e S Sl & TN i Lo oy S oD e £ K

2-am no-5- phesyl - 3-furonitrile. 10 Rempbve the cooling and heat the mixture;
evol ution of gas begins at approx. 80C, and stops after approx. 3 h. Stir
for a total of 24 h_under reflux (bath tenperature approx. 130C). After
cool i ng t hé® SuBisERET srbpgment oaem PERRLAT. WF | OBBPEIYY I aceding fo cf]EFanVF’%POG‘CaTEnd

filter 10Vﬁ§bm£n&eeréﬁﬁlc&ﬂﬁnm&lmlm He@gm&gmw BbREHaARGHE (MA) hBlgh d¥AcHyYEn
50.83 g (58. 7% of theor.) of the arget conpound is obtained as a brown

solid. 15HPLC ( Met hod 1) 124 = 3.92 min M5: rthz = 213 (M-H + 41-1\I MR
(400 MHz, M@r@@)ﬁd 5mb0(j_121e3t80f e 1n§ent19p,|) the gcogppot(rgls aﬂ.cbrdmg nd e( épve12t|.q)n are

7.52-17. 48 (aﬁﬁnn?’s@red if cérgBlZat?b% v&lma \;HEDm @ﬁ%ﬂ%t 34 example and preferably coumarin.
204- Chl or 0- 6- phenyl furo[ 2 | pyri mdine

"Agents for lowering blood pressure" are preferably understood to be compounds from the group
comprising calcium antagonists, angiotensin AIl antagonists, ACE inhibitors, endothelin
15  antagonists, renin inhibitors, alpha receptor blockers, beta receptor blockers, mineralocorticoid

receptor antagonists, Rho-kinase inhibitors and diuretics.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a calcium antagonist, for example and preferably nifedipine,

amlodipine, verapamil or diltiazem.

20 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an alpha-1 receptor blocker, for example and preferably

prazosin.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a beta receptor blocker, for example and preferably propranolol,
25  atenolol, timolol, pindolol, alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol, nadolol,
mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol, ‘carteolol, esmolol,

labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol or bucindolol.

- In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an angiotensin AIl antagonist, for example and preferably

30  losartan, candesartan, valsartan, telmisartan or embusartan.



Cl - 50 - Suspend 50 g (235.6 mmol) 6- phenyl furo[ 2, 3-dipyrim di n-4(3H)-one
at RT in 3V 2907(078863 mml) phosphoryl chloride and heat gﬁ@@ﬁ%@?@(%l )
boiling (evolution of HCl). After 1 h, cool the dark solution to RT and add
dropwi se to a vigorously stirred mxtur_e37o_f 1.25 litre water and 2.25 litre
conc, ammoni a solution (25 w.% (heating to 55-75C, pH > 9). At the end of
addi tion, I r i 1t h i.tre

di chl or onet g é&gréﬁzelﬁb&%ge A tﬁ@taneEtz Or?éeta%% &uﬁgsggcs%}dg%jt,ome{%g ng%lﬁg%r?ﬁ ate
by vacuum sinapistertii innconBtination heitlr es i Al mhlbllnordlf@‘[ bvgahnpét st preffarattle renglpprh,
suction, and. dr. h va 4 (87%.0 f the target
conpoun d Icaptolgfly h%n%})rll’HaE]énf%EU]ta%ul fZ)iquolgE,zqumoprl{ Be/rm 81?{11% randoFel = 231 (M FH)*
1011-1-NVR (300 MHz, DMsO-d5): 8 = 8.84 (s, 1H), 8.05 (m 2H), 7.77 (s, 1H),
7.61-7.50 [ p3¢~ﬂ¢nedEmlﬁmlﬁmer9/bf2thé\nimﬁae¢r phe nyrip@mdsur@ntding toethe AddenBo &rem
(36.7 dieth e dropwise t ure

hydlr oxyBcet SHRERBHAT bt Be oy o Paa Pt o Ehedioe s B ST oBRE ¢ b
cool i ng at ddlsentdh,iambtieataddF Ktaftontadr € for 2 h at RT and then add slowy to
wat er (200 rri) With stirri ng and cool i ng. Conti nue stirring the precipitate
for 30nm rox. 10C, filter with suction, end wat er. twi.ce nore,
bnd 1111 or P CREER PERPSRBER 0! 67 Y RE 4t QAP Sh G- Rc b e v SRS et
wei ght . 10a8@8nigtefed 1n edhtfiatibhQth a)redh idhhifitof, a6:0RhmpElIe ARO B rdbS) HkiednNSPP-6 a
yel | owi sh-brown solid. 20 LC- M5 (Met hod 2) =1.81 mn;, mz = 185 (M+H) +

11- 1- NVR (20932, DVSO-d5): 8 = 7.54 (d, 2H), 7.50 (s, 2H), 7.45-7.32 (m
4H). Exanpl e 10A 5-Phenyl furo[ 2, 3-d] pyrimdin-4(3H-one - 51 - Cool 108.5
M (1194 npph)prére@ld EmPdutMalt | tend Gnfic)dhe YAHS & 88B:diddE BQ- idvdHiok k384
mmol) formc acid. Stir the mxture for approx. 45 mn at OC and then add
8.5 g (46. 2mpiered 2ingeAmdnagion jHEn g 1mBefalpeeiireie j TeeePfon JoEEeniEngor Fagmick and

m xture is let after 15 mn at 0OC. 5 Renove the
cool i ng an%rfeﬁeat %ngalf{s"tﬁ%hﬁdgﬁen\émﬁl ch is now blue, to RT. After 15 nm heat
the mxture to reflux (bath tenperature 125-130C), whereupon gas begins to
be evol vedn strireferrdslecmpodimgng Qf\r}g?’ ARghtion ribfe FomiReundy accArdingy toc g | invption are

concentr at h

roprox. | 3 o VR NS AE TR e EER B i bl g
product5 by22ﬁ52 (Hix-Z1il 9,tBFa6686 h wm@ﬁl iBFa66§63, I(I%D%mtBﬁgﬁ@ﬂ@i ent:

di chl oronet hane 10 di chl or onet hane/ net hanol 50:1). Di ssolve this in approx.
8 m dichl r i h d| SQ

suct i on, aﬁ dg??éfg'?{he Flmlg) d?rtﬂ;%{lguotfﬁt]hg iﬁ’”g&tlon € cc?r?@o%}%s cco 1r§ 4{) A) ! 1nYe§ft1é% SFCOX.
15% of t hemhn@ustexfedhm@xﬂbarageﬁ witlo arpimtetid, ﬁosembxpalanéﬂreﬁsabay ﬁiﬁ‘fSkrmlded solid.

"Agents modifying lipid metabolism" are preferably understood to be compounds from the group
comprising CETP inhibitors, thyroid receptor agonists, inhibitors of cholesterol synthesis such as
20  HMG-CoA-reductase or squalene synthesis inhibitors, the ACAT inhibitors, MTP inhibitors,
PPAR-alpha, PPAR-gamma and/or PPAR-delta agonists, cholesterol absorption inhibitors,
polymeric bile acid adsorbers, bile acid reabsorption inhibitors, lipase inhibitors and the

lipoprotein(a) antagonists.

In a preferred embodiment of the invention, the compounds according to the invention are
25 = administered in combination with a CETP inhibitor, for example and preferably torcetrapib (CP-

529 414), JJT-705 or CETP-vaccine (Avant).

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a thyroid receptor agonist, for example and preferably D-

thyroxine, 3,5,3'-triiodothyronine (T3), CGS 23425 or axitirome (CGS 26214).

30 In a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with an HMG-CoA-reductase inhibitor from the class of the statins,



LC-M5 (Method 3): R 32mn iniz =211 (MH+ -1\ TMR
(400 MHz, m@dﬂw/m%ﬂ 12.7 (s, 1H), 8.26 (s, 1H), 8.19 (sl’CTYEB’mOﬁ/@QS?(ﬁd
2H), 7.50- 157.30 (m 3H). Exanple 11A

4« Chl or 0- 5- phenyl furof 2, 3- d] pyr| mdine Add 9.5 nl (101.8 mmmol) phosphoryl
chloride to 1.8 g (approx .8 mmol) 5- p enylfuro[2 3- 20

d]l pyrimdin-4(31 L ure refl ux. Cool
t he resul tgnt (e ?ml m xtpﬁerfeera]fl?ﬁ Eﬁ‘ S?a%él csérP‘éa;Sqa Jas?%ilrno g\‘ﬁwsagdté atoivﬁ%%&fno a
wel | - sti rr eckusatatitj @nvafatid Or piavesasie. anmoni a soI ution and 50 m water cool ed
to OC (pH > 9). At the end of addition, heat the bI ack suspensi on to RT and

stir for afurth of f the bl ack s

resuspend 12 % °ﬁlb\9(i§fn8 ?%&@eni’?“ﬁﬁ%’ the oy taﬁco\é\%ﬁg |t?)ﬁ ab‘ﬁﬁeﬁtlonaﬂﬁ dry
at hi gh va@umrﬂlst&csmbm&natm veifl d udlthectly GihdsarigNTB AR LR Al Yoferhily BBIS-ON
silica eI gsol vent: dichloromethane). 1371 ng (80.6% of theor.) of the

t ar get £ OFEAgbdtél ned as a yellow solid. LC M (I\/bthod 4): R = 2.47

m n; rﬂz = 231 (MtPD+ 511-1-NWR (400 MHz, DMSO-d6): 5 = 8.90 (s, 1H), 8.49

(s, 1H), 7.64 reé%e& r&nbgéﬂ)nenﬂoisgle Tinfentibh, Nhe %H)npot@&@@&o@dl /Pb the invention are
N-(4,4-Diet hoxybu (4- met hoxyphen 1) phenyl furof 2, } %I’I m di ne- 4-am
cra

i ne H3C- O agminggigr 1rgcc(g;l|3natlg@ Stithy arg G Ay inhibiteg Wa}nple and pre ly avasimibe,
4- chl or o- 5( 4 1'392%(@”‘% By L E%{‘gﬂ,{ﬁ%?mﬁ d] pyrinidine, 344.7 my (2.14
de- di et

mrol ) 4-am no acetal and 0.465 M (2.67 mmol) DIEAin 5
m DM over ni ght at 80C. After coo‘l ing, purify the mxture directly by
pr epar at i vén RPpiefRIel (egbadimernit ofathet lowintion,| b eampeynds 24@rdine (@ Ohe7 duvettionhaer | )

962 (m15) SRR W ok A B AT A B 100 S Bq Frefordtly TPl
4H), 7.38- BNBD201038,3H) 03737 aFT(El302H), 5.12 (t, 1H), 4.40 (t, IH), 3.35 (s,
3H), 3.55-3.47 (m 21-1), 3.42-3.35 (m 4H), 1.49-1.38 (in, 4H), 1.09 (t,

6H) . In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a PPAR-gamma agonist, for example and preferably

pioglitazone or rosiglitazone.

15 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a PPAR-delta agonist, for example and preferably GW 501516
or BAY 68-5042.

In a preferred embodiment of the invention, the compounds according to the invention are
~ administered in combination with a cholesterol absorption inhibitor, for example and preferably

20 ezetimibe, tiqueside or pamaqueside.

In a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with a lipase inhibitor, for example and preferably orlistat.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a polymeric bile acid adsorber, for example and preferably

25  cholestyramine, colestipol, Colesolvam, CholestaGel or Colestimid.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a bile acid reabsorptlon inhibitor, for example and preferably

ASBT (=IBAT) inhibitors such as AZD 7806, S-8921, AK-105, BARI-1741, SC-435 or SC-635.



Exanpl e 13A 4-

{[5- (4- Met NYQAMEATIBP26- phenyl fiiro[ 2, 3-d] pyrim di n-4-yl] REHEPBORCAHAB26 VO

2007/ 079862PCT/ EP2006/ 011826 - 53 - Dissolve 640 ng (1.39 mmol)

Ne (4, 4-di et hoxybuty1) - 5- (4 met hoxypheny1)396 phenyl furo[ 2, 3-

d] pyri m di ne- 4 am ne in m acetone and, "at RT, add 1 m 1 N hydrochloric

acid. After ‘%8 eact m xture_.to water ﬁthreetlmes
W t

with dichl o oamg{elﬁleéﬁ AgrERE of W&I}Pﬁflcthﬁ ey Oundﬁcjiccorg’ ¢ fnVeption are
sol ution (pknfistaed i adobatagoh Sati dmigdptadin@p asapanist,0ffor etrampteveﬁd rpaferalsly um

sul phate and concentrate vacuum Purify the raw product by
chr omat ogr A%Wa?ﬁﬁ‘eg? FIP‘E‘éng(%%E UFIPERL-2%i chi or omet hane/ et hyl acetate 2:1).
191 ng (35.6% of theor.) of the target conmpound is obtained. LC M (Mt hod

5) R = 2. 57T Ha BrestitZin7end& filrMed HilatekOo Exeigtaf pAodficts that contain at least one compound
6- [ (6- Phenyl furo[ 2, 3-d] pyr.i m di n-4-yDam noThexanoi ¢, acid nmethyl ester Q0 CH 3

Heat 2. G g ACeTéne i) myentie. dsusll tpaedisy Pt 08¢ T B P W&ﬁxﬁepmﬁ@uwl
(34. 7 mol )y R EBleleRcipiehtl, abtMhseliRerdE06s-th ReslRerBokel HrdAousiyol )

6- anmi nohexanoi ¢ aci d met’hyl ester hydrochl oride 15 and stir for 4 h at 160C.
After cooling, add the m xture to ice water and extract three tinmes with
et hyl acet athe compergineccedmade glﬁnm@ntmm@@awmstm Andipr lacad agtign s thigPHBefF um

chi ori de_Sabyytd PR of}ika 6Y 5 IBANGSL WY Sl RRRbE-R A SARSEALIALEIHALE inyRE UM
oY e i

Add et hanol 'to the o resi | ter o the 'precipitated solid w
suction, wé?Slhca\]rmr@dfal,rﬁbtrmnmm@gaalnomdctdﬂyOltldm; ag ghrilaht at sténit.gh vacuum 185 g
(57.2% of theor.) of the target conpound is obtained. 20 LCM (Method 5): R

2o R 0y o USROG e

met hyl est en suitable dosage forms.

Dosage forms suitable for oral administration are those that function according to the state of the.
art, which provide rapid and/or modified release of the compounds according to the invention, and
which contain the compounds according to the invention in crystalline and/or amorphized and/or
15 dissolved form, for example tablets (uncoated or coated tablets, e.g. with enteric coatings or with
insoluble coatings or coatings with delayed dissolution, which control the release of the compound
according to the invention), tablets that disintegrate rapidly in the oral cavity or ﬁlms/wafgrs,
films/lyophilizates, capsules (e.g. hard-gelatin or soft-gelating capsules), sugar-coated tablets,

granules, pellets, powders, emulsions, suspensions, aerosols or solutions.

20  Parenteral administration can take place with avoidance of an absorption step (e.g. intravenous,
intra-arterial, intracardial, intraspinal or intralumbal) or with inclusion of absorption (e.g.
intramuscular,‘ subcutaneous, intracutaneous, percutaneous or intraperitoneal). Suitable dosage
forms for parenteral administration include injection and infusion preparations in the form of

solutions, suspensions, emulsions, lyophilizates or sterile powders.

25 The following are examples of forms that are suitable for other routes of administration:
pharmaceutical forms for inhalation (including powder inhalers, nebulizers), nasal drops, solutions
or sprays, tablets for lingual, sublingual or buccal application, films/wafers or capsules,
suppositories, ear or eye preparations, vaginal capsules, aqueous suspensions (lotions, shaking
mixtures), lipophilic suspensions, ointments, creams, transdermal therapeutic systems (e.g.

30  patches), milk, pastes, foams, dusting powders, implants or stents.

Oral or parenteral application, and especially oral application, are preferred.



Rut 1.75 5 15 mml% 6-[ (6- phenylfuro[2 3-d] pyri md| n- 4Py am noThexanoi c
aci d net hyI 93210@?/079}36 5.2 m tetrachl oronet hane. B2Q964118265 92
nmol ) N-bronosucci nim de and then heat the m xture under reflux for approx.
1-h. After cooling, concentrate by vacuupgyevaporation and chromatograph the
residue on silica gel (solvent: cycl ohexane/ethyl acetate 4:1). 0.89 ¢

41. 2% of R=
460 e S Syl b BRORL SRRRAAR oh SR B9k arribRGhMERAAR s
8.02 (d, 2Hhjs cAn 64 daned® a(kn@erlﬂ)mne? bf)fm)(lmg with)nert 3ndn®x{cs phaBhiceutBaBP a@efgablé m
2H), 2.31 (t
o1 (5 PrengiEIFar TRt ByPIoA TR e ntr i ol 6l amthyp CiskPptine
12Hg$t SOP)cB%lg 11&cégajlrfammté}D1?v|c:zsb1tveﬂit§geggcmbﬂgpblféghg&r% , adycdispemuRifdisrad dbp&dingr

nmo an (0] na.a
gs am noﬁexézﬁaffeéﬂngcqgantﬁé{owaré@f épﬁylar@?ﬁﬂympa@e mlif%wsoablﬁnafffeai%o@nd%éﬁmt he

reaction MextHne polddayl borbicRndR §y%fhe§@ﬂ1u%§urrﬁ%5g%fae{ﬁ)rEkeﬁcﬁﬁe Wolhinp sh¥hizers

acetate. Conbine t e organl C p ases and wash with saturated ammoni um
chl ori de sdé¢-&tangpxidapesysusly 8y assargiteasidhniolarinyih et le IPRRANE ARERPES BEle auHee PXideE uum

Purify the, y on silica gel (solvent:
cycl ohexanelfl(g?%?gﬁ?%%é?gc?ggggﬁhgwﬁg% 470 ng (63.9% of theor.) of t he

target conpound is obtained. LCMS (Method 5): R =2.43 mm rn/z 340
(MrH) + , 3, @eeraliviid hes, provad ag GO REETS.98 ZRCTIER28B6L T aigPeation38 admlmSlerMmH(tSﬂOO

MHz, O 1 ,
e, DN PP 0833 s, ol ol 550 Doy Al (1
(m 2H). BEeéaplve rekls. For oral application the dosage is about 0.01 to 100 mg/kg, preferably about 0.01
6-[(6-Bro n ur.o a The oi ¢ acid net hyl
ester 5 "Kdgo %&’E%X%L u(tﬁts\fﬁﬂwf)remf\q grlg%%%lé%ﬁn%grﬁ% ggpa m xture of 100 ny
(0.295 mmol ) 4-chloro-5- phenylfuro[2,3-d]pyrimdine and 0 3 nl

t et r achl or dinethsn eiraimdRihcesAft treay, holeat, B necesagett deataee b the acitddommennist ur e

by vacuum evapqr ati qn_ and. ur|f resi due._by. preparative RP-H
(oradiont. SEGPORECPIPE Naelh 7oudol HiTER Y, BRVIRAGRTy s dircre s gprance
compoungd i @;@Mf@r@@ﬂtmrﬁ&&&mf&ﬁv{&l dathe?nterRl fot aamﬁﬂstmlm Trﬂiﬁs'! ifF sé}ﬁs%aéasoa

(MH-I1f 311N|\/R(400M—IZ DVBO-d6): B = 8,32 (s, , 7.61-7.50 (m
5.07 (t, 1|s‘i)na leg. aglpuletsthargﬁy mininpn @aoun? p.})ated aboxs re%y prQ]q) sufﬁmglz,_ X_’thgiS(Iﬁ]Oth&{_D

1.28-1.20 (RBes & stated upper limit must be exceeded. If larger amounts are administered, it may be

advisable to distribute these in several divided doses over the day.

The following examples of application explain the invention. The invention is not limited to the

20  examples.

Unless stated otherwise, the percentages in the following tests and examples are percentages by
weight; parts are parts by weight. Proportions of solvents, dilution ratios and concentration data for

liquid/liquid solutions always relate to the volume.



Exanpl e 18A 6- { 55 (4- Met hoxyph enyl)-6-p henyl furo [2

, 3-clipyri WQi280%40%98p2 anmi no hexanenitrile H3C- O HNWCN 15 R&T/EPQL@GQQ@%

'mml) DI EA and 0.67 g (5.9 mmol) 6-ami nocapronitrile to 1.0 g (3 0 nmol) 4-

chl or o- 5- (4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyrim dine in 10 nil DWVF and

heat for 2 h to 120C. After cooling, add water to the mxture and extract

t hree tlme% Iit ethy acetate. WAsh the organic phase with water, with

di I ute hydrochl GEEEERE i 4 and with saturated sodiumchloride - WO

2007/ 079862PCT/ EP2006/ 011826 - 56 - solution, dry, and concentrate by

evapor at i oAbbgevatipn:98% of theor.) of a yellow oil is obtained, and is used

as the raw product in further reactions. LGMs (Method 5): R=2.87 mn; niz
= 412 (MrH)# 11- 1= NVR (400 MHz, DMsO-d6): 5 = 8.4 (s, 111), 7.55

(m 2H), 728 (m 2H), 7.55°FS 311), 7.15 (m 52H), 4.4 (br. s, 111), 3.9

(s, 311), 3&c5 (m 2H) Za&'@rl(t 2H), 1.65 (m 2H), 1.5 (m 2H), 1.4 (m

211). Exanmpl e 19A 7- xyphenyl) - 6- phenyl furo[ 2,3 -d]pyrinf

di n-4-y1 | “%#7 no hept aneﬁceﬁlfziaﬁﬂg'ﬁi-%c The title compound can be

obt ai ned fm® 4-chl oro- ST&Abﬁfei}kwpbngenyl) 6- phenyl furo[ 2, 3-d] - 10wri m di ne

in three stages: Stage |I: Add 1.15 g (8.9 ntnol) DIEAto 1.0 g (3.0 mmol)

4- chl or o- 58%4- net hoxypheﬁ?ltﬂ 6- phenyl furo[2,3- d] pyrinidine and 0.70 g (5.9

mol ) 6-am.nohexanol in 10,80 and heat for 4 h to 120C. Then dilute the

m xture with ethyl acetate, wash with water and dilute hydrochloric acid,

dry, and 159L€oncentrate Bynl@v@qybmrtamrﬁphpuru fy the residue by RP-HPLC

(colum: Gy il 250 nTn onltrlle/vvater gradient: 0-3

mn 5% acet]joag?tri | e, 3-3 ecﬁlgh 1Oillggttyyacetomtrl le, 34- 38 min 98%

acetoni tri IBBAH364 ny (ZQ%Obﬁtytahmmm)lhydrlde

6- 1[ 5- (4- xypheny1) - d o m di n-4-yliam nol hexan-1 - ol

i s obtai ng?gg a yell ow gfl%%pm IEtfhul SO (ﬁ{ufnléés)a% ter standing for 2 days. 20

Stage 2: Di3daPve333 ng( 8.-M88- d1methy1am1nopyr1d1ne

nmol ) 6-1[ 5- met hoxyphen fur o[ 2, 3-d] pyri m di n- 4-

yl ] am nol hé@?ﬁ | -ol and iéég?}?h rrrml ) tr| et hyl arnine in dichl oronet hane

and, at OCpmwmd 62 pl (0AGQdmeaRlprmaRfidtanesul phonyl chloride, dissolved in

di chl or omet hane (the total anmpunt of dichloronethane is 20 m). After

stirring oW ght at RTIRGEYHUPHXIER xt ure with water and with

of theor. of theoretical (for Percentage Yield)

ee enantiomeric excess

EI electron impact ionization (in MS)

ESI electrospray ic;nization (in MS)

Et ethyl

m.p. melting point

GC gas chromatography

satd. saturated

h hour(s)

HPLC high-performance liquid chromatography
cone. concentfated

LC-MS liquid chromatography-coupled mass spectrometry
Me : methyl

min minute(s)

Ms methanesulphonyl (mesyl)

MS mass spectrometry

NBS N-bromosuccinimide

NMR nuclear magnetic resonance spectrometry

Pd/C -palladium on activated charcoal



-. 57 - saturated sodi umchloride solution and dry over magnesi um sul Phate.
Concent r at i*Hg 2897/@398pbr at i on gi ves 400 ng (quant.) of CT/EP2006/011826
6- {[ 5- (4- net hoxypheny1l) - 6- phenyl furo[ 2, 3-d] pyri m di n- 4-

yi ] ami nol hexyl - net hanesul phonat e, which_jy5_used as raw product in further
reactions. Stage 3 5Stir a mxture of 400 ng (approx. 0.80 mmol)

6- 1[ 5- (4- mz;choxyphenyl) - 6..phenyl furo[ 2, 3-d] -

pyrim din yl I am nol hexyl - net hanesul phonate and 526 ng (8.1 mmol ) potassium
cyanide i nRPO ml DMF overaveghphaat (8HELCAft er cooling, dilute with ethyl
acetate an sh with water and saturated sodiumchloride solution. Dry the

organi ¢ phase over nagnesium sa?p ate and concentrate by evaporation. Purify
the raw pr@duct by RP-HPkEntiomtinatin HBLGysi | 250 nm x 10 40 nm 10 p. m
acetonitril Awater gr adi egﬁ: 0-?{. rriig 5% acetonitrile, 3-50 mn 5% 98%
acetonitril'e® 50-55 min B HEETSAFrile). 249 ny (72% of theor.) of the
title conpayrd is obtai negagsiraudel | owi sh oil. LGM (Method 4): R =2 90
mn, mz = 426 (MFH)t "H- NWVR (400 MHz. DMSO-d5): 5 = 8.35 (s, 1H), ,
7.55 (m 4H, 7.35 (m 3H, 7.15 (m 2H), 5.0 (t. 151H), 3.85 (s, 3H), 3.45
(m 2H), 2.45 (t, 2H), 1.55 (m 2H), 1.4 (m 2H), 1.3 (m 2H, 1.15 (m 2H).
Exampl e 20Ac&MS HP?.C i M bieroaehenyl) - 6- phenyl furo [2,3 -d] pyrim din-4-yl]
oxy} hexanénitrilTe - ssolve 850 ng (3.8 nmmol) :

6- hydr oxyhexanenitril e [obtai ned according to Eur. J. Med. Chem 36 20 (4),
303-311 (2@dethod LHPLE) Y DM, add, at 0C, 180 mg 60% sodi um hydri de
(dispersion in mneral oil; approx. 4.5 nmmol) and stir the mxture for 1 h
at room t enpeiuAtMr e Nt witRdshd - R8cbnf 0B Krdmasil 100 RP-18, 60 mm x 2.1 mm,

4- chl or 0- 5- (4- et hoxyphenylc) - G_Ehenﬁqlrf urof 2, 3- \cgapyrl m dine and stir the

m xt ur e Soveérmimgiiueat A1 CHCKD4 @P%E blirs Wejer. aldent ke pestonitgle; pradignty § gre 2% —
extract w et cet ate. th [ L pha .a on o .
evapor at i otr(l)t.S Hﬁ%ﬁ t Iégrnélgigggd%Btﬂ)/%ffggﬁ%cﬁP o%a??Zé“r%g%y}g&%c’%%‘{‘ﬁa%aBgélé’W
(sol vent: oycimhexaoihet thyiberataet 21°€; BV Heteettonc Yl ahexane/ et hyl acetate 1:2).

1.05 g (68% of theor.) of an orange-coloured oil is obtained, which is used
as raw pro e}tl i Lf rg._er reactions. WD 2007/ 079862PCT/ EP2006/ 011826 - 58 -
LC—NB(NEtm—%ﬂ—gM ==2.97 mm mz = 413 (MrH) + 11-1-NWR (400 MHz,

DMSO-d6): 5 = 8.60 (s, 1H), 7.55 (m 2H), 7.25-7.45 (m 5H), 7.0-7.1 (m
2H), 4.4 (tEquiphlent Sp8MMI: MicBdass ZQ4 efhiipm2it) typel HBLCmMWa2dd) ,Alllanbe QR95; 2djumni. 25

. 2H). | e 2]A 5: (4- Met h - 6- -N- {3 )
Eg?cyalribet %%ﬁ%‘p r PJ’F{%{% %?#éflﬁég%erg%\ ?'}Eenlt-lgé’é-ld BigsoPodt % g
§n 3. 0 nunol Jodn & i@ eRerr K4 MRERANKYIBHENY hl 5677680y hditirddZens-odt] R¥r 909 dine s n 10

min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min
2 ml/min; furnace: 50°C; UV detection: 210 nm.

Method 3 (LLC-MS):

15 Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100; column: Thermo Hypersil
GOLD 3p 20 mm x 4 mm; eluent A: 1 I water + 0.5 ml 50% formic acid, eluent B: 1 | acetonitrile
+ 0.5 ml 50% formic acid; gradient: 0.0 min 100% A — 0.2 min 100% A — 2.9 min 30% A — 3.1
min 10% A — 5.5 min 10% A; furnace: 50°C; flow: 0.8 ml/min; UV detection: 210 nm

Method 4 (LC-MS):

20  Equipment type MS: Micromass ZQ; equipment type HPLC: HP 1100 Series; UV DAD; column:
Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 | water + 0.5 ml 50%
formic acid, eluent B: 1 1 acetonitrile + 0.5 ml 50% formic acid; gradient: 0.0 min 90% A — 2.5
min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min
2 ml/min; furnace: 50°C; UV detection: 210 nm. ' '



DMF and add 1. % 8.9 mml) DIEA. Add 0.45 g (5.9 mml) 3-am no ropanol
and then he¥P %Oﬁ%/ 196%i xt ure over a period of 2 h to 120CPW/E890 13y,

dilute the mxture with ethyl acetate and wash successively with dilute

“hydrochloric acid and saturated sodi um chkoride solution. Dry the organic

phase over magnesium sul phate and concentrate by evaporation. Purify the

resi due by dl—P L@ﬁ% m: Gonsil 250 mm x 30 nun, 10 gm
acetonitril ient: 0-3 mn 5%aceton|trlle 3-50 mn 5%-> 98%
acetonitrile, 50-55 mn 98% acetonitrile). 671 ng (60% of 15theor.) 3-

{[5- (4- met HastlyaphmnM):m&ameng&trb UG 2i- HPW rAgiieoli E@ribs ylipariaiehpr Hwamntmal is

obt ai ned | stal LC VS o 2 o

ink = 376 E%tﬁrn&ré’ szbﬂ,&g%‘r% e % Acr¥i %rn% 'prslri%1 50/_ r%”f o
(0.83 mmol )ehﬁ:ﬁdm un R&Byitraé e 015ani300; ﬁSﬁngm(iOgr&ﬁeﬂﬁfDd) hir0§0% heaccsrmmmw Ar-@m
Stage 1. Stir the mixture overnight at 80C. After coolin take up_the

m xt ur e 3i n BVOD R pudi de?%e"etﬂoyv 9y R HRl/miy oP-& A3 Greiéh ) mISHmH x 30

mm 10 um @[e og@erqu{yggﬁ&r gnt: 0-3 mn 5% acetonitrile, 3-50 mn 5%
98%acetomtr?‘fe, ~'55 mﬂ9§%aceton|trlle) 160 ng (47% of theor.) of the
title conpound is obta| ned as a yellow oil. LCGM (Method 2): P., = 2.43

mn; tn/z Mahal @ALC:1)+ WO 2007/ 079862PCT/ EP2006/ 011826 - 59 - ' H NMWR

(400M—Iz DMSO-d6): 8 = 8.3 (s, 1H), 7.1-7.45 (m 9H), 5.2 (m 1H), 385(5
3.5 (rfgl_glyﬁl)e Wﬁ% %fgth:}DAﬁ]de?e'_horpacroHnﬁll ll%omlk% P\I‘ llgizgémn?'x72 “nm 2H),

1 7 (quin %x le 2

5- (4- Met hO)Gﬁ:)phmnqw@nfe 8: ple BIIONT0%) amre\wpmememm} ucadridtride; diadient: finn 2&e B—am ne

H3C - | ve

o ohi ord) %(ﬁ%?%ﬁﬁﬁe‘%% 5@2 ghan Pl /ozgrd%?fﬁ%%?n@ 100m 3 Bontevan

add 1.15 g (B R/amdlolunk EAperddet: 10°20UY dec@on T dm. )

5-[(tert.-butyl oxycarbonyl fan‘i noj - 1- pentyl am ne [obtainable from

1, 5- di am nqpent ane accordl ng to J. Med. Chem 47 (20), 4933- 10 4940 (2004)1
and then he¥sth ire to 80C for 3 h. After cooling, dilute the m xture
wi t h- di chl oronet hane and wash successively with water and saturated sodi um

chlori de sqhdfub@it: M¥¥mhd @ueheanizowRhEsEC %\gﬁént@gﬁé&eﬁow%ﬁlﬁlnphl@dﬁm&&d Onyx
concentrate-by evaporation. Purify the reS| due by RPHPLC (col um: G onsil

250 nm x 30VIeReittiQCy 108 &8t 8w Plesihelt Jr | YataT &rﬁml s f‘?ﬁnl*F 5. MR L i | e,

3-50 mp 5%&:?1’[g’n1§§ 0 88 GhOBYE foldi€ acid Qrradted™D. QR RPEK ORI fihl68Y A A, 1 QLA 59f4 1. 07
g (67% 150ftheor.).

of t ert . - but-yl6-rhib-5¢q 5; ot Tetlnixyfohecsy 10206 Uphiemrgtiénu 20§-200Gmd] pyri m di n- 4-
yl ]am nol pentyl ) carbanate is obtained in tw fractions, in the formof beige

crystal's. yriod8 (LC-MS):

Equipment fype MS: Micromass ZQ; equipment type HPLC: HP 1100 series; UV DAD; column:
Phenomenex Gemini 3p 30 mm x 3.00 mm; eluent A: 1 1 water + 0.5 ml 50% formic acid, eluent

20 B: 11 acetonitrile + 0.5 ml 50% formic acid; gradient: 0.0 min 90% A — 2.5 min 30% A — 3.0
min 5% A — 4.5 min 5% A; flow: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min 2 ml/min;
furnace: 50°C; UV detection: 210 nm.

“Method 9 (LC-MS):

Equipment type MS: Waters ZQ; equipment type HPLC: Waters Alliance 2795; column: Merck
25  Chromolith RP18e, 100 mm x 3 mm; eluent A: 1 1 water + 0.5 ml 50% formic acid, eluent B: 11
acetonitrile + 0.5 ml 50% formic acid; gradient: 0.0 min 90% A — 2 min 65% A — 4.5 min 5% A

" — 6 min 5% A; flow: 2 ml/min; furnace: 40°C; UV detection: 210 nm.



LG M5 (Met hod 2% = 2.85 mn; nv'z 503(MH—|)+ Stage 2: Dissolve 380 ng
(0. 76 mol )WQ20 @79§6¥rpound from St age 1in5m net hyl en@ CHEB2QWD1487%¢ add
20 0.4 nl anisole and then 5.5 nil trifluoroacetie acid. Stir for 2 h at
roomtenperature. Dilute the m xture w thydichloronethane and wash with
sodi um hydrogencarbonate solution until reaction is neutral. After washing
the organi g, hhase Wrhlgsaturated sodi um chloride solution, dry over

magnesi um Mrem due left after concentration by evaporation is
di ssolved in ethanol and concentrated by evaporation; this operation is

r epeat ed tﬁmserembliltnévﬁcroﬁwfg Quat(t@ 2% o fvith NdirC )Agblﬁntz&rhe 110¢;| @luanpdyneingnex

obt ai ned a I 60 - LC- (Metho R, = 2,43 = 429
(A 1)+ T G o 0 B e & & Vet MO R 5 ol Fo: elB L
5.4 (br. Maceld»ﬁt,rll&fIlS(rﬂinSO%'ﬁ)rmBa&B dradiendH).0 mapIepA. —3. BmpB0v2 M, —par tind% y
masked b 1- 120% 6 (t, 2H), 1.1-1.57 ( _6|-%. Exanpl. e 23A. .

5443- ( 2- C\/én—é‘ﬁ @%Wéot%o@m:-oélm-lrmvrﬁ@w&%w% Q wighe mjn £ (s, famagepy? i di n
e H3C- O OCNnSial€oh:208deh n@t 0C, 59 ng (1.5 mmol) of 60% sodi um hydride to a
solution of 461 ng (7.4 mvol) ethylene glycol in 10 m DWMF. After warmng to
roomtenperature, continue stirring for 1 h. Then 10 add 0.50 g (1.5 mmol)
4- chl or o- 5 Metheddtl KB MRany 1) - 6- pheny1f ur o[ 2, 3-d] pyri mi di ne and stir the

m xture for 3 h at roomtenperature. Next, dilute with water and extract

with ethyl maegheiew M Nbfn92; ¢ Bpﬁérﬁ bd brppat waledigadl um L hlamide

solution, dry over rﬂneSI um sul hate and concentrate by evaporation. The
raw pr oductMetfﬁi@hr@mPh rF@éedRQQ)BPrlﬁP 4a0 m;n RPﬁHPEGh(l@bﬁumqfer Gradfsi ISO%Efonmm X

30 mMm t wat =To ] 9% 0
i n 15395 - A8 SABP BBl §load sHin G806 a0 syl O B A B g B
ng (77% of oshe®rs 9.0 244 55% B; flow: 0.0 min 1.0 ml/min — 7.0 min 2. 0 ml/min — 9.0 min 2.0 ml/min;

(4- met hoxy 1)-6 en Ifuro[2 3-d] pyri mdin-4-ylloxyl ethanol is
obt ai ned. %FH@%%S ﬁﬁ{} ty %™ 1A Stage 2, 245 ny (61% of theor.) of the

title conpound is obtai ned |n t he form of yeIIow crystals from 350 ng (0.97
mmol ) of t hete@pegay from Stage 1. 20ni p.: 103-104C LG MS (th hod 2): R =
2.84 mm mz = 416 (M:H)+ 1H NVR (400 MHz, DIVBOd6) 8 =8 (s 1H),

7.35-7.55 2 55 85 (s, 2H) ,
3.45 (t, zﬁﬁstru@enf It/[fcro:mg% @CT §)§a68d9'0 colugrnn Restek RTX 35, 1(5 mx ZHg um x 0. 33( an; co|;1lz
15 - stant flow with helium: 0.88 ml/min; furnace: 70°C; inlet: 250°C; gradient: 70°C, 30°C/min —
310°C (hold 3 min).




WD 2007/ 079862PCT/ EP2006/ 011826 -61 - Exanpl e 24A

443- (2- CyartbeRBXY8Pbpoxy] - 5- (4- met hoxypheny1) - 6- pheny! f diIBPHOG{4{F26ni di n
e H3C-O The title conpound is obtai ned as in Exanmple 23A in two stages
from 1, 3- propanedi ol and 4-

5chl or o- 5( 4- net hoxypheny11- 6- phenyl furo[2 3- dlpyrinmdine. Yield: 304 ng (89%

of theor.) ¢@Bnec %&%gs#ﬁf@e%m%d 4): R = 2.94 mn; mz = 430 (M-H) +

1H NWR (40 , 1H), 7.35-7.55 (m 7H), 7.05 (m 2H),
4.45 (m 2H), 103. 85 (s, 3H, 3.7 (m 2H), 3.5 (t, 2H), 2.7 (t, 2H), 1.7 -
(quin, 2H)_E!£m1£ﬂlée 25A (4-Et hyl phenyl)[(trinmethyl silyOoxyjacetonitrile CH3
1 HGCS -0 3I H3C NC M x 600 g (4 47 mol) 4-ethyl benzal dehyde in 5.3
Iitrestol . 1 t&nétﬁl ggdﬂllodlde 15 At RT, with gentle

cool i ng, é %l‘ﬂrfyﬁ( n% tri rrcé:“t ﬁy sellyl cyanide, dissolved in 3.6

Iitrestoluene over aperlod of approx. 5 mn. Stir the mxture for 90 mn
at RT, before renoval of volatilld; orrponents under vacuum and qui ck

chromat ogr aphy of the resi due IJ_loca ge el uengy petrol eum et her/ et hyl
acetate 9:1). 990 g (94. 9% of f‘ eo1r Ntleg cérrpound is obtained as a
col ourless oil. WD 20071079862R€N EP 0UG 376 Q 62 - ' H NVR (400 Mz,
CDC13): 5 =7.38 (d, 2H), 7.23 (d, Re), 4. 1H), 2.68 (q, 2H), 1.25(t,
3H), 0.23 (s. 9H). Exanple 26A 1-(4-Ethyl phenyl)-2-hydroxy-2-phenyl et hanone

5 ‘ As in the publ‘ished procedure [J. Chem. Soc. Perkin Trans. I, 1992, 2409-2417], add a solution of
221.88 g (2236 mmol) trimethylsilyl cyanide in 25 litre benzene to, a mixture of 290.0 g

(2130 mmol) 4-methoxybenzaldehyde and 1.156 g (3.622 mmol) zinc iodide in 37.5 litre benzene
at RT with cooling in the space of approx. 5 min. Stir the mixture for 90 min at RT and then
concentrate by vacuum evaporation. Purify the residue by column filtration on silica gel (solvent:

10 cyclohexane/ethyl acetate 4:1). 442.4 g (88.3% of theor.) of the target compoﬁnd is obtained.
HPLC (Method 1): Ry=3.76 min
MS (DCI): m/z = 253 (M+NH,)"
'"H-NMR (400 MHz, CDCLs): & = 7.49 (ci, 2H), 6.92 (d, 2H), 5.42 (s, 1H), 3.81 (s, 3H).

Example 2A

15  2-Hydroxy-1-(4-methoxyphenyl)-2-phenylethanone '

Q CH,
O O

OH

According to the procedure in the literature [J. Chem. Soc. Perkin Trans. I, 1992, 2409-2417],
dissolve 292 ml (2.08 mol) diisopropylamine in 3.6 litre 1,2-dimethoxyethane and cool to -78°C.
Add 826 ml n-butyllithium.solution (2.5 M in n-hexane, 2.066 mol) at a temperature below -60°C.
20 Stir the mixture for a further 15 min at < -60°C and then add a solution of 442 g (1.877 mol) (4-
methoxyphenyl)[(trimethylsilyl)oxyJacetonitrile in 1.41. litre 1,2-dimethoxyethane dropwise at <
-60°C. After further stirring for 30 min at -60°C, add a solution. of 199.3 g (1.878 mol)
benzaldehyde in 1.4 litre 1,2-dimethoxyethane in the space of 20 min at -60°C. Next, heat the

" reaction mixttire slowly to RT in 4 h. Add 7 litre saturated ammonium chloride solution and



5 Dissolve 2 2.069 nol) diisopropylamine in 3.6 Iit

pr ecool toW(?@g,OWW(?é‘(’ZBZO m (2.05 nol) n-butyllithium (2. @ﬁ@%%fog%
hexane) dropw se in the space of approx. 20 nmin (tenperature < -60C). After
15 min at -60C, add a solution of 435 g_¢4.864 nol) (4-

et hyl phenyl )ktri nmethyl silyl)oxylacetonitrile in 1.4 litres DVE dropw se
(tenper at U@t iR @yl 2QtaRt. 'Was‘hhﬁe Q?géﬁlé‘ E)ﬁasfa Wlthasafu%téﬁﬁﬁm&gum%hdé 88 ion,

bef ore addi ng a sol ufion of 189. (1 4 nol) benzal dehyde in 1.4 litres
DVE (tinme dpppiskcongapirpte mmdqréﬁeﬁémaﬁheelpimeyldu%athmen@xm sy liromethangl, ged i od
of 4 hto Ra-délﬂﬁg Q'i\?hngtgyhfbglc Ztc1h %;tfr‘%hestﬂttx%re ﬁ:‘ﬂ@@l@t R ﬁllalll Q&d 3jﬁtr§9dlttﬂgtt:&)gbd1um
Extract the reaction mxture wt acetate. After phase separation,
wash the oucglamiecsophlas end\pxtiactshe muxnanmmﬁrhltcemthm iackgats OV @shithﬂprg@mwphaafnwth
concent g at Y Di h e

i oxan Snd 4 i £ o WRFY 3RS0, R} SRNHF shliish RS RRI R stibddE ety
the m xtur eomﬂraltﬂ gider atcildil, Take ny tba‘ teaiduadidl i2nigerel ﬁusloptopﬂsethat decastoftpmnthe

chloride sol utj extract, with itres ethyl acetate t organi c
ohase. v t h A e H R b daR s bR eP e aB Tt TR 2 e o e R
concent r at effoyte ¢a6tdld rwlayaxaaératwsm with S(E)th\/ﬁlsb}hﬁp)ﬂ efledlufd bdroeubd éth@Sand dry
diisopropyl ether, add seed crystals and stir for 2 h. The precipitated
solid is fPPdeEvayuRi 498 887 BGrPT Rrashddnsifiert cSBBOYAd 1HPTdRHk opyl et her and 20
petrol eum ether and dried under vacuum Concentrate the nother |iquor, and
after gporigpgcf@etdddpys=atnidbn again filter off the precipitated solid with
suction, wash with approx. 100 m diisopropyl ether and petrol eum et her and
dry under vac [‘T?n compi ni n ,the two,solids, 154.9 ¢ (34%of t heor.) of
the target hﬁ@%ﬂ}b 26%%T1Wé ,2435(M*Hp C (Method 1): R4 = 4 55 min 25 MB
(DCl): raiz -= 258 (MrNI-14)" WD 2007/ 079862PCT/ EP2006/011826 Cool a

m xture of 11214\5\/19 z((ﬁéQ@Hmdh)lB e4r9@t<hyi}nh¢@yi)zs Znhatdr 03y (22nhsmyl @t nm@e and
51.8 g 5 (784.4 mal ononitrile in 2.23 litres DVWF to 0C and add

m (518 mTlﬁql)lHdh3eSt2t{§sl3 ine, with cooli ng. After 1 h, heat the reacti on

m xture to RT and stir for a further 4 h, before adding 1.5 litre water.
After 30 m'EQam?gtggA off a large proportion of the water and replace with 750
m of fresh wa Stir the mxture vigorously, before decanting fromthe
sticky organl c residue Dissolve the residue in ethyl acetate, dry, and
concentlpat é-Amider-(Granstheryprhemil-1-phengl-pfowitele begins to crystallize. 10 Add
450 nl diisopropyl ether, stir and then |eave to stand overnight. Filter off
the crystalline precipi tate with S@LC.U on, wash twice with 50 nl diisopropyl
ether and dry undervacuum 98.5 g®(56. 6% of theor.) of the target product is
obtained. HPLC (Method 1): R=5.10 m (DCl): rn/z = 306 (Mt1\ TH4r .
15111-NWR (400 MHz, CDCL3): 8 = 7.90-( m 4H), 7.28- 7 18 (m 5H), 4.98
(s, 2H), 2.69 (q, 2H), 1.28 (t, 3H). 7
5- (4- Et hyl pheny1l) - 6- phenyl fur o[ 2, 3-d] pyri -éﬁfll)-one H3C balkte: SS, tt
WD 2007/ 079862PCT/ EP2006/ 011826 - Co C (8.16 nol) acetic
anhydride to 0OC and, wth cooling 347 mil (10.4 nol) formc acid. Stir
the m xture for 30 nmat OC, befoke—addi 98N\g (340 mmol ) 2-am no-4-(4-

et hyl phenyl) - 5- phenyl -3-furonitrile. Heat ?he mM&ture to reflux (with

i ncreasing intensity of evolution of gas) and stir for 24 h under refl ux.

or e pi Lt G | 45 Scl0RT RPN GriveGey dpyTeBenemeBib P R=H6h vhc Fufi & 6. 3

g (1266 mmol) malononitrile in 470 ml DMF and, with cooling on an ice bath, add 86.6 ml

(836.7 mmol) diethylamine. After 1 h, heat the mixture to RT and continue stirring for 4 h at RT,
20  before adding 2.5 litre water and a few seed crystals. After 30 min, decant the supernatant water
and replace with 1.25 litre of fresh water. Stir the suspension thoroughly and again decant the
supernatant water. Take up the sticky crystalline residue in ethyl acetate and then concentrate
ﬁnder' vacuum almost completely. Stir the residue with: 730 ml diisopropyl ether and leave the
suspension to stand overnight at RT. Then filter off the solid matter with suction and dry under

25 vacuum. 211.5 g (57.6% of theor.) of the title compound is obtained.

HPLC (Method 1): R, = 4.60 min



(-64. 5% of theor _) of the target product is obtained. HPLC th hod %‘?Lr
477 min MW 0TB92 = 334 (MFNHA)E, 317 (M+H)-E CkPSSos WéR
(400 MHz, DI\/BOdG) 8 = 12.63 cbr. s, 1H, 8.19 (s, 1H, 7.43 (d, 2H),
7-40-7.30 (m 105H), 7.25 (in, 2H), 3.3%4fs, 2H), 2.68 (d, 2H), 1.25 (t,
3H). Exanple 29A 4-Chl oro-5-(4-ethyl phenyl)-6-pheny| furo[ 2, 3-d] pyri mdine
H3C Cl Put

5-(4-ethylp %n%/bl GZpﬁgm{‘r%Ing[Zzg%a\é] pyrimdin-4(3H)-one in 360 mM (4.6 15
nol ) phosphoryl chloride and heat to reflux. Stir the m xture for approx. 1
h at 120C, Hé?MRé4@ddHn§D(ﬁé p O OF @, RHUITS 8k pwt 8Hy &,934f.1285), T0d(si 7).t o
RT, at _conggg %9[ dose and with vigorous stirring, to a mxture of 2.2
litres of Yo d nla solution and 1.2 litres water (pH > 9, tenperature
55-75C). Extract the aqueous m xture three tines wth dichl oronethane,

conbi ne t h&xamplAc phases, dry over sodi um sul phate and concentrate by
vacuum evaporation. Wash the 20residue with a little diisopropyl ether, and

after f||tr i at. hi acuy (85.2% of theor.) of the
tar get pr 033(% I\%%h 5%%?'1%% ge’ﬁ&ﬁr@'{%{@t‘)ﬁn E)%Aé%'one? 5,68 mn M5 (DCl): mz =
335 (M*H + WO 2007/ 079862PCT/ EP2006/ 011826 - 65 - 11-1-NVR (400 Mz,

CDC13): 3 =8.76 (s, 1H), 7.61 (gC—2H), 7.48-7.30 (m 7H), 2.78 (q, 2H),
1.36 (t, 3H). Exanpl e 30A 6-Phenyl f ury 3-d] pyri m dine-4-amine 5 Suspend
110 g (597 mol ) 2-am no-5-phenyl-3-f#uromtrile in 355 mM (9 nol) formam de
and heat for 1.5 h (bath tenperature \Qpp/r/x 210C). Then cool the mxture to
RT and stir into water. Filter off the—p{ecipifjated solid with suction, and
wash with water. Stir the still \ j

wi th suction again and dry under U% of theor.) of the

10t ar get conpound is obtained. L /)? =31 mn; rnlz = 212
(MH11) - o) N

Add 800 ml (21.21 mol) formic acid dropwise to 1600 ml (16.96 mol) acetic anhydride at 0°C. Stir
the mixture for 30 min at 0°C and then add 211 g (727 mmol) 2-amino-4-(4-methoxyphenyl)-5-
phenyl-3-furonitrile. Remove the cooling and heat the mixture; evolution of gas begins at approx.
10 80°C, and ceases after approx. 3 h. Stir for a total of 24 h under reflux (bath temperature approx.
130°C). After cooling to RT, stir for 2 h at 10°C and filter off the solid matter that forms. Wash the
residue with diethyi ether and dry at high vacuum. 135.6 g (58.6% of theor.) of the title compound

is obtained.
HPLC (Method 1): R, =4.38 min
15 MS (DCI): m/z = 336 (M+NH,)", 319 (M+H)"

'H-NMR (400 MHz, CDCly): & = 10.3 (br. s, 1H), 7.95 (s, 1H), 7.58-7.53 (m, 2H), 7.47 (d, 2H),
7.33-7.27 (m, 3H), 6.95 (d, 2H), 3.86 (s, 3H).

Example 5A

4-Chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine



HPLC ( Met hod 2): A, =3.63 mn 1l-1-NWR (400 Mz, DIVBOdG) é

111), 7.8 (\MO Q[]@/979$6235 7.32 (m 6H) Exanpl e MA CT/EP2006/011 26’
155- Brono- 6- phenyl furo[ 2, 3-d] pyri m di ne-4-amne Heat 80 g (378.7 nmol)

6 phenyl furo[ 2, 3-d] pyri m di ne-4-am ne inu{70 nl carbon tet rachl oride to 60C.
Add 84.3 g (473.4 nunol) N-bronosuccinimde, and stir the m xture overni ght
under reflux. After cooling, filyer,.omx the filter cake successively with
di chl oronet hane and acetonitrile,®and\20filter again. Then dry the filter
cake under vacuum 86 g of the target /product (78.2%of theor.) is obtained.
M5 (DCl): mlz = 290/ 292 (I\/H—|)+ VO 2@ 0862PCT/ EP2006/ 011826 - 66 -

"H NVR (400 MHz, DMVMBO-d6): 8 = 8.28 (3 -8@3(d, 2H), 7.60-7.50 (m
5H). Exanpl e 32A 5-Brono- 4- chI or o- 6- phen Ifuro 2 3-d] pyrimdine 5Put 54 g
' f-amne in 135 ni

chloroform add 70 m 4 N hydr ogé d xan (280 mmol) and heat to
reflux. Add 50 m (372 nrnol) isoqm/ nitlite »ﬁgw se (evolution of gas).
At the end of addition, stir for 3 h under reflfNix, before addi ng the cool ed
reaction mxture to water and extracting it with dICh| or onet hane. Wash the

: h . :
oulphat o andPEB das 8 3 mRas SRl AR P BBl D b S I U o 0 oy
chr omat ogr aphy5 oh (7§i41 im*&l)gélbsp@edyUelﬂmdechndrﬂe@trtbmhmae@ bOiﬁ@g (évahutibhe of HCI).
purificati e T ? (1: fﬁ n&% filt er \(/\/ltos1 gl(%n xﬁugo%%
eég‘l coo ﬁ} so utlo gqugbye 532 Vegisps 3/ Stirr ?_

hi gh vacuum ar ge pro ddct r i's obtal hed
(Met hods52) 11trRtwa¥Er 2nc54.05nhn¢ ctblcz armm319 A Wibn((B witeo) ldlatng tdeISHBAC,1DH >RY). At the 08

mn 150 H NNR %q%%i_ti’é)ﬂ%zggﬂ]ptcf?gjf%gegtrait t%'e Zn?xt&r% ’thrg:'el_|t)1ﬂ16s8vifi%131-.g Ii’[%e(:) dig}mororzn@hhne each

7.58-7.51 CAY

[ (5- Br ono- 6mizhebybihel iR sdganiccinayss] dy tind-cndthirdterel Ryddan dvaddiaoanShirCth@ edsidue

nmet hyl ester Br H3C,
with diethyl ether, filter with suction and dry at high vacuum. 134.4 g (94.1% of theor.) of the title

compound is obtained.
10 HPLC (Method 1): R, = 4.96 min
MS (DCI): m/z = 354 (M+NH,)", 337 (M+H)"

'"H-NMR (400 MHz, CDCL,): & = 8.76 (s, 1H), 7.62 (d, 2H), 7.40-7.30 (m, SH), 7.03 (d, 2H), 3.90
(s, 3H).

Example 6A

15 2-Amino-5-phenyl-3-furonitrile

| CN
O—~X
O .

NH,

Add 68.6ml (663 mmol) diethylamine dropwise to a mixture of 60.0 g (301 mmol)

bromoacetophenone and 25.89 g (391.86 mmol) malononitrile in 130 ml DMF at RT (cooling is
required to maintain the temperature). Towards the end of addition, remove the cooling, stir the .

20 mixture for 1 hat RT and then add water to 385 ml. Dilute with a further 125 ml water and stir for

20 min at RT. Filter off the precipitated solids with suction, wash twice with 125 ml water each

time, dry under suction and wash with petroleum ether. Dry the residue at high vacuum. 33.3 g

(50.1% of theor.) of the target compound is obtained as yellowish-brown crystals.



Add 52.5 ”3’581'82 mmol ) of 60% sodi um hydride in portions _at 0C to a mxture

of 500 ny ( O?ﬂ%}) PCT/EP2006/011826

6- [ (5- br ono- 6- phenyl fur o[ 2, 3-d] pyri m di n- 4- yOam noThexanoi ¢ aci d mnet hyl
ester and 112 1.t1 (1.79 mnol) nethyl iqdide in 1 m DMF. Renove the ice
cool ing and heat the mxture to RT. After 1 h, dilute with water and

di chl or onetdpal Zt R agtyst.he separated aqueous phase with WO

2007/ 079862PCT/ E1 2006/ 011826 -67 - di chl or omet hane. Conbi ne the organic
phases and wash with satd. sodiumchloride solution, dry over sodium

sul phat e aidS d¥rean(e Faf2 MyNUaod8hMvdbor ati on. 472.6 ny (91.2% of theor.)
of an oil is obtained. LGMs (Method 7): R=4.24 mm in/z 432/ 434 (M+H) +
5 HNWR (4 , d6; d (i
3 7 ?fg H)(?%%’ ?%613153 fl)%?gélg%r&éﬁé 398, 39 %l(n 3H)2'6')54 (Z 1%18&9}@0{ | e
(m 2H), 1.1B}-1.26 (in, 2H). Exanple 34A

(-)-(2R)-2-Methyl -3-(trityloxy)propionic acid nethyl ester 10Put 1.5 g
(12.7 I )F‘! Q, a ie@t hyl - D-f 3- hydr oxyi sobutyrate in 13 m dichl or onet hane and
2.5 mn?gl triethylamne, cool to OC and add 4.43 g (15.9 mmmol)

tri phenyl net hyl chloride, dissolved in dichloronethane. Renpbve the cooling
and stir toePhanyfun]@3fdgpyritnidin-4¢3tBonaft er diluting with di chl oronet hane, wash
several tines with water and with satd. sodiumchloride solution. Dry the
organi ¢ phase over magnesi um sul phate and concgntrate by vacuum evaporation.
Purify the 15product by chromat ography on sili fa gel (eluent:

cycl ohexane/ et hyl acetate 20:1). S aNﬁ?et product (61.4% of
theor.) is obtained. LCM (Mt Ink = 243 "H NWR (400
MHz, DMSO-d6): S = 7.38-7.20 (m ; 3(s 311), 3.17-3.09 (m
2H), 2.72 (q, 1H, 1.05 (d, 311).72%¢ o 0. 545, chloroform
Exanpl e 35A (-)-(25)-2-Methyl-3-(trityl oxy)propan 1- 01

Add 424.5 ml (11.25 mol) formic acid dropwise to 884.9 ml (9.378 mol) acetic anhydride at 0°C.
Stir the mixture for 30 min at 0°C and then add 69.1 g (0.375 mol) 2-amino-5-phenyl-3-furonitrile.
10 Remove the cooling and heat the mixture; evolution of gas begins at approx. 80°C, and stops after
approx. 3 h. Stir for a total of 24 h under reflux (bath temperature approx. 130°C). After cooling
the suspension to RT, add 750 ml diisopropy! ether, cool to 0°C and filter. Wash the residue with
diisopropyl ether and dry at high vacuum. 50.83 g (58.7% of theor.) of the target compound is

obtained as a brown solid.
15  HPLC (Method 1): R, = 3.92 min
MS: m/z =213 M+H)"

'H-NMR (400 MHz, DMSO-dy): § = 12.68 (br. s, 1H), 8.17 (s, 1H), 7.88 (d, 2H), 7.52-7.48 (m,
3H), 7.42-7.38 (m, 1H).

Example 8A

20 4-Chloro-6-phenylfuro[2,3-d]pyrimidine



WD 2007/ 079862PCT/ EP2006/ 011826 - 68 - Dissolve 1.4 g (3.8 ‘H%
(-)-(2R) - 2-YHR2AYT09862 1 i t yI oxy) pr opi oni ¢ acid met hyl estequTﬁEg2 031326 THF,
cool to -20C and add dropwise 1.94 m (1.94 mmol) of al M solution of

1 thi um al um nium hydride in THF. Stir thg.m xture for 1 h at -10C, then
dilute with a m xture of acetone and 5 dichl oronet hane and add water.

Extract t h%uéiﬁHc?ﬁd"é (BRBSEdIVE S ﬁ‘ffﬁrb[z@' a9§%9Mbme AR H8 LN oBIAARN) C

phases, wash w th satd. sodi um chl oride solution, over nagnesi um
sul phat e ambospberzledhlorisie @nd heke thevmixtigerfo fiking (e@ﬂumféé@%pﬁrfyerddl spdlitheadagle|

(el uent: cxohOEXAOCLE! M ardSRb 8 gl B Ninefufhd of (35 850 S S 03 il e

t arget product mz =
243, 355 ( IVBTNa)rﬂtmdlﬁa MBut{oBQD3 wt. ) (feating2d 35-7 %D plMANHL) the anéloﬂmlr@omocbonzRT

?[))I\/g 20 g) 5 8 n 7 40t tlz%mgfgrgkh&eep t%lss w1§1]‘]g§9 ?'%%cl%ﬂ%&ethfneg%blz t?' 111@%_3%1@% égé)rganl_g 3H) .

[a] D2 = - 3@“as6s 2ry0) adSsoncdatrate bf @hdtumbexapopdten 364 the residue with diethyl ether, filter with

150-1[ (25)-2-Methyl -3-(trityl ox r oxylacetic acid tert. -but ester
Add 55\ 2 M e e Peh MY ) Bt S PR G e R TPOR BT sol ut i on
of 800 mg (2.41 mml) (-)-(25)-2-nmethyl-3-(trityloxy)propan-1-ol in 2 m

di chl or onetHPuTEMeBloawh:\R, addh7afinexcess of tert.-butyl diazoacetate (approx. 2
equi val ents) dropwi se to the vigorously stirred 20suspension, with evolution
of N2 (ti _R&rgéé h‘% Then dilute the reaction.m xture with - 69 -

di chl orone Z=kak ee times with water and once with satd. sodi um
chloride solution, dry over nmagnesi um sul phate and concentrate by vacuum

- evapor api ofyg N?mudo;o Mg Tvieguot & B8 safs, apmtsasr@phn), 07 $d, 1HE a.69e150((e), s@Nt :

cycl ohexane/ et hyl acet ate 10: 1) . Approx. 1000 ny of sl ghtly cont am nat ed
target product is obtained. 5 M5 (DCl): mz 464 (MENH4) + ' H- NVR (400 MHz,
DVBO- d5) ; &xamplefd 7 25 (m 15H), 3.91 (s, 2H), 3.48 (dd. 1H), 3.35 (dd,
1H), 2 98 (dd, 1H), 2.88 (dd, 1H), 1.98 (m 1H), 1.41 (s, 914), 0.89 (d,

3H). = -6. QrAlﬁlncr-433h519y5—3 -feleh@ilef orm Exanpl e 37A
10(+)-{[ (2R Hydr oxy- 2- met hyl pr opyl ] oxyl ert. -butyl acetate

Add 3.78 ml (36.7 mmol) diethylamine dropwise to a mixture of 10g (73.4 mmol)
15  hydroxyacetophenone and 4.852 g (73.4 mmol) malononitrile in 24 ml DMF with cooling at RT.
Stir the dark mixture for 2h at RT and then add slowly to water (200 ml), with stirring and
cooling. Continue stirring the precipitate for 30 min at approx. 10°C, filter with suction, suspend in
water twice more, and filter with suction again. Dry the residue at high vacuum to constant weight.

10.99 g (81.2% of theor.) of the target compound is obtained as a yellowish-brown solid.
20 LC-MS (Method 2): R; = 1.81 min; m/z = 185 (M+H)"
"H-NMR (400 MHz, DMSO-de): 8 = 7.54 (d, 2H), 7.50 (s, 2H), 7.45-7.32 (m, 4H).

Example 10A

5-Phenylfuro[2,3-d]pyrimidin-4(3 H)-one



GH3 HOOCHS3 ] I 900 X. 2.02 I
(-)-{[(28) ‘ggﬁgm'r@gf??r:/?yl oxy;?)r ggsf)]r giyl tert. -mbrl[jt g/l adSt HEE200¢/01 1336

di chl oronet hane and 0.5 m - net hanol and then add an excess (approx. 3

egqui val ents) of anhydrous zinc brom de i.gjportions, firstly at 0OC, then at
RT. Stir the mxture for 15 2-3 h at RT, then after diluting with

di chl or onet hane, wash twi ce with water and with satd. sodium chloride
solution. Dry over magnesi um sul pha and concentrate by vacuum evaporati on.
- 257 nmg of the target product (appr¥y /2% of stheor.) is isolated by

chromat ography on silica gel (eluent—%ycl ohgxane/ethyl acetate 10:1 2:1).
MS (DCl): mz = 222 (MENH4) + 20' H NVR (MQ0 M¥&, DMBSO-d6): 8 = 4.40 (t, 1H),
3.95 (s, 2H), 3.42-3.36 (m 2H), 3.28-F27((m NMH), 1.77 (m 1H, 1.44 (s,
9H), 0.85 (d, 3H). [a],32 = +10.50, c 0.1525, Jchl orof orm Exanpl e 38A
(+)-(25)-2-Methyl -3-(trityloxy)propioni@ act§“net hyl ester - 70 - Put
10.33 g (87.5 mol ) (+)-nethyl-L-P-hydroxyisobutyrate in 10 n _

di chl oronet hane and 14.2 m (174.9 mol) pcyri dine, cool to OC and add 1.07 g
(8.7 mmol ) GowAFSwe! (1h&hmmal)taketiccaahydsigeith g,C 30L Bndgr erEon, a¢dZ)2 ml (1384 mmol)

tri phenyl >hlcar | ol ' i.CRH« | et . [ N
cool i ng aﬁ&é}%{% arlc(}(? ﬁgﬁ %Q%Iﬁtg{gs@gglp ¥§)qh4ﬂflﬁea?\6a¢ %ng?h%l *lg'? i%ngg@ﬁh t (g}rr%iérgﬁmll

di chl or onetphenyé 3-fiasitrils incmegais v Idgrkwhik turena tfermed, lanflittyas gkt eftérd Saeihdt 0%at d.
sodi um @y.drl% SR rebc(())o %;[gean glleeLllttthgnusag %io%a&fgi'ch %sorgolwu T %9{)1'9&&% Lrjrgnl'l Lot t%(ray

t he organi ¢ phase over “sodi Um su pﬁante and ‘concentrate by vacuum

evapor at i omixtitextot laBuwp(bati pmbateet tISYSVED)S wheietponedak dugihs tof bd twivedafidr ey
under vacuum 25.36.g of the target product (41.4% of theor.) is obtained.
10N ( Dot P oy ek Atk p e Sopgentied Ak S8 ks B Y B
Exanpl e 39Aesidi)at (idRvadmMetaylox 33 g OF BtdeémO&y} PIdop bdddk sdlid B obtainkd Dross ik vvy 23 0

(63.8 Mol ) (+)-(25)-2-net h}/l -3-(trityloxy)propionic acid nethyl ester in
100 ni product by ~column filtration on silica g¢él (solvent gradient: dichlotomethane —

10 dichloromethane/methanol 50:1). Dissolve this in approx. 8 ml dichloromethane, precipitate with
diisopropy! ether, filter with suction, and dry at high vacuum. 1.81 g (purity approx. 84%, yield

approx. 15% of theor.) of the target compound is obtained as a dark red solid.
LC-MS (Method 3): R, = 3.2 min; m/z =211 (M-H)"

"H-NMR (400 MHz, DMSO-dy): & = 12.7 (s, 1H), 8.26 (s, 1H), 8.19 (s, 1H), 7.98 (d, 2H), 7.50-
15 7.30 (m, 3H).

Example 11A

4-Chloro-5-phenylfuro[2,3-d]pyrimidine

cl
74 | \)N
0N

Add 9.5ml (101.8 mmol) phosphoryl chloride to 1.8 g (approx. 6.8 mmol) 5-phenylfuro[2,3-
20  d]pyrimidin-4(3H)-one at RT and heat the mixture for 1 h under reflux. Cool the resultant black
mixture to RT and carefully add dropwise at < 10°C to a well-stirred solution of 70 ml conc.
ammonia solution and 50 ml water éooled to 0°C (pH > 9). At the end of addition, heat the black

suspension to RT and stir for a further 15 min. Filter off the black solid with suction, resuspend



abs.. THF, cool to -20C and add, dropwise, 31.9 m (31.9 | )....0f

sol ution oYPR2PHUBE uni ni um hydride in THF. At the end ?&%@P@hﬁglﬁi r
for a further 10 min at -10C, then dilute with dichlorornethane and, at
approx. OC, carefully add satd. ammoni umsghl oride solution. Wash the organic
phase wth satd. sodium chloride solution, dry over sodium sul phate and

concentrat g;RQ Ry MacUHEE SMRP KB LshQn oMb fnd drP&t Ried IGhirPYicHvO PR BAE &Py
on silica gel (eluent: cyclohexane/ethyl acetate 5:1). 11.16 of the target

conpound ( §2hlesgmsthant st colurprsfitist e e gel (sofvgnt: dicHorqmﬂ(an@ollﬂzmg (5085¢» @6) : 5
= 7.40-7.2 9% . ) coBq43-3.38 (m 1H), 3.32-3.28
(m 1H), 3?18%]3](053@‘5%&, %?%%‘hzsd"g’fﬁ‘?f%?ygf%f T 0.(88 (5? 31-D. Eainn =

+25.1. ¢ = 0.575, chloroform Exanple 40A

5(-) - {[ ( 2RLCMEEYkhdd 8- RiT 2- ¢y mox yypr 8py(M-dRy| acetic acid ethyl ester Add
3.4 mM (33.1 n-inol) diazoethyl acetate to a suspension of 5.0 g (15 0 mmol)
(+)-(2R)- 21 TRCENE g W Y] o] pr - | 0l 332, 7

r hodi u 11)H‘§§‘Re1?§‘goéﬁé}|({%fe¢l‘4[¥§'d§%)5m 2l (iji{gﬁlélgggnle?phgﬁdé?'sé T’r%@%é&%y y,
at 0C. At BHg end of addition, stir for a further 5 mn at 0C, 10 then heat
to RT and continue stirring for 2.5 h at RI. After diluting with

di chl or or net hang, sh with water and satd, sodiumchloride solution, dry
over sodi uﬁ?@'ﬂﬁgﬂégg and concentrate by vacuum evaporation. Purify the raw
product by chromatography on silica gel (eluent: cyclohexane/ethyl acetate
20: 1) . 5. 18-(g,4dbiethbveybhigh) et -nxoinepHedyl{-3Dhaybfab[ 1, hélpyrinhidirs-dodmiaé ned. M.
(DCl): mz = 436 (MFNH4) 15'H NWR (400 MHz, DMSO-d6): 8 = 7.40-7.25 (m-
1511), 4.10 (g, 2H), 4. (s 211), 3.48 (dd, 111), 3.38 (dd, 114), 2.98
(dd, 1H), 2.40 (dd, 1H), 39.9 (m 111), 1.18 (t, 3H), 0.90 (d. 311). (aiD2o
_vc = 0.47, chiorofoun. ALA

(-)-{[(25)-3-Hydroxy-2- et hyl etic.aci (bgt/h}ﬁH ester WO
2007/ 079862 PCT/ EP2006/ 01182X }G\/Y 3
o)
N

0

10 Stir 600 mg (1.78 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine, 344.7 mg
(2.14 mmol) 4-aminobutyraldehyde-diethylacetal and 0.465 ml (2.67 mmol) DIEA in 5 ml DMF
overnight at 80°C. After cooling, purify the mixture directly by preparative RP-HPLC (gradient
acetonitrile/water). 746 mg (90.7% of theor.) of the target compound is obtained.

LC-MS (Method 2): R, = 2.87 min; m/z = 462 (M+H)"

15 'H-NMR (400 MHz, DMSO-dg): & = 8.34 (s, 1H), 7.48-7.41 (m, 4H), 7.38-7.30 (m, 3H), 7.13 (d,
2H), 5.12 (t, 1H), 4.40 (t, 1H), 3.35 (s, 3H), 3.55-3.47 (m, 2H), 3.42-3.35 (m, 4H), 1.49-1.38 (m,
4H), 1.09 (t, 6H).

Example 13A

4-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Jamino } butanal



. 72 - (nornal pressure) Filter on Celite and concentrate the filtrate
under vacul¥O 2007079862 he raw product by filtration on sil iRE/BEBRO0OAN 126t -
ethyllethyl acetate 7:1 4:1). 1.05 g of the target conpound (90. 6% of
theor.) is obtained. 11-1- NVR, (400 MHz, DVBO-d6): 5 = 4.40 (t,
1H, 4.12 (g, 2H), 4.05 (s, 21-1), 3.41N?%Id 1H), 3.38- 53.32 ;(rn 1H),
3.30-3.23 (m 214), 1.78 (rr%;&:l ., 1.20 (t, 311), 0.85 (d, 3H. = -12.4, c =
0.50, chloroform Exanple 4 3-N(18) - 2- Benzyl oxy- 1-nethyl et hoxy] propi oni c
acid tert.-butyl ester 10Cool Ja=m xture of 20 g (120.3 mmol)
(+)-(5)-1-benzyl oxy- 2- propanol g (QWM butyl acrylate to
0C and add 962 ng (24 nmmol, 60% I in veral portions. Stir
the m xture for 10 min at 0OC, refuIIy add sat ammoni um chl ori de
solution. After phase separatjc s aqueOL% phase twice with
di chl oronet hane. Conbine th , [dry over magnesi um sul phate and
concentrate under vacuum then_af high cu?'] Purify the raw 15product by
chromat ography on silica gel T€ uent'OcycTN xane/ et hyl acetate 30:1). 18.4
g of the target corrpound (51 9% of theor ) is obt ai ned 1H NMR (400 MHz,
DMSO-d6): 8 = 7. 2((1 (s, 214) H% 3.61-3 8(m
1H), 3.40 (Qiwolvg H)640 313 (38c§fm011)r|) N-(é 43‘@6“&%*)%14} - (‘!L n@@lowhersy 1yphenylfoled;
3H) . Exanplag, A3 iR04 dhind u£ é %é)acegoﬂé%‘fm Oamrl a el Hﬂ/h o Hﬂ%é@hﬁ)‘h@ le@nAﬁeIalclﬁ ddd
tert.-butyl ester CH3 HCC Dissolve 18.1 g (61.5 nunol)
3-[(15) - 2- Beanresdtion ynixtuigee rwtee@xm)wr]agrtbrsr tniet wik ﬂwhkoemethamt@qmbemte? ofgpniq 00
m et hagol %o en
at m)sphere %ggma %%rhgvsvﬁrr)é?{sﬁﬁ%&e@}grﬁ%e{|a?15erat§%é&g%%(?:cgﬁtn§§?§{ﬁ% ela%sdﬁ%?at e
under vacu mmmgneﬁﬁmfisug)hatfc ahdh eorcentgetund&ove oy Rdrify sheolowaireviadt tyschreamatqerapdyion |

whi ch is n%}licg gel {slol%gntf lecfllg%rmeghagé?etﬁ)ﬁ acgtgt%/ :{ tl&le (}%5 6% of theor.) of the target

compound is obtained.

LC-MS (Method 5): R, = 2.57 min; m/z = 388 (M-+H)".

10 - Example 14A

6-[(6-Phenylfuro[2,3-d]pyrimidin-4-yl)amino Jhexanoic acid methyl ester

Heat 2.0 g (8.67 mmol) 4-chloro-6-phenylfuro[2,3-d]pyrimidine and 6.04 ml (34.7 mmol) DIEA in
5 ml DMF to 160°C. Add 3.15 g (17.34 mmol) 6-aminohexanoic acid methyl ester hydrochloride
15  and stir for 4 h at 160°C. After cooling, add the mixture to ice water and extract three times with
ethyl acetate. Combine the organic phases and wash with saturated ammonium chloride solution,
dry over magnesium sulphate and concentrate under vacuum. Add methanol to the oil residue.
Filter off the precipitated solid with suction, wash with methanol again and dry the solid at high

vacuum. 1.85 g (57.2% of theor.) of the target compound is obtained.
20  LC-MS (Method 5): Rt = 2.38 min; m/z = 340 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): & = 8.24 (s, 1H), 7.98 (br. s, 1H), 7.79 (d, 2H), 7.51 (t, 2H), 7.43-
7.37 (m, 2H), 3.59 (s, 3H), 3.49 (q, 2H), 2.32 (t, 2H), 1.65-1.56 (m, 4H), 1.41-1.35 (m, 2.



WD 2007/ 079862 PCT/ EP2006/ 011826 - 73 - M5 (DCl): mz =222 (MFICH4)"®
111- NVR ( 40BONPB7OTHED d6): b = 4.50 (t, 1H), 3.67-3.60 (rﬁCTZFf;’?O%(OAéS .34
(m approx. 2H), 3.27-3.21 (m 1H), 2.39 (t, 2H), 1.39 (s, 9H), 1.02 (d,

3H) . [a] 02 = +15.00, ¢ =- 0.49, chloggform 5 Exanple 44A Methyl

6- oxo- heptanoate 0  Di ssolve 10 g 6-oxoheptanoic acid (69.4 mol) in 100 m
nmet hanol . f drops of concentrated sul phuric acid and stir for 1.5 h
under refl'ﬁq(.g el%Wconcentrate by evaporation. Take 10 up in dichl oronet hane
and wash once with satd. sodi um hydrogencarbonate solution. Separate the
phases, dr y-[{ hBrooogfapticoylfield 8 -Hpidindindenamirtoghegnoinagploneihylesier 10. 1 g(91. 1%
of -theor.) of the target conpound is obtained. 'H NVR (400 WHz, CDCl3): 8 =

3.67 (s, 3H), 2.44 (t, 2H), 2.32 (t, 2H), _2.13 (s, 3H . 1.67-1.55 (m 4H).
15 Exanpl e 45A (+/-)-6-Hydroxy- hept ¢ act dwet hyf“ester, OH 0 Put 10 g
(63.2 mmol ) 6-o0xo- heptanoic aci met hﬁ&ester in 50 met hanol . Add, in

portions, 1.196 g (31.6 hydri de. AfPer the exothermc

reacti on has subsi ded, ¢ a 2Q] furtther 30 nmunder reflux.. Then

concentrate by evaporati ake\ upl he~fesidue in water, acidify with 1 M

hydrochl oric acid and extract twi%e wiNh di chl or onet hane. Dry the organic

phases and concentrate by evaporation. 7.9 g (78.0% of theor.) of the target
/

conmpound is O i ned. 07/0798 EP2006/ Q11826 - 74 -, 11-1-NVR.(400
comound U obial el vo bootloloetzect ecdnoy quisde, o1 b i (o
(m 2H) 5 1.553nle3Rnlomeftdhe. Ak-RI9 addl.053H) (5.92 mmol) N-bromosuccinimide and then heat the

mixture under reflux for approx. 1h. After cooling, concentrate by vacuum evaporation and

chromatograph the residue on silica gel (solvent: cyclohexane/ethyl acetate 4:1). 0.89 g (41.2% of

theor.) of the target compound is obtained.
LC-MS (Method 2): R, = 2.64'min; m/z = 420 (M+H)"

10 'H-NMR (400 MHz, DMSO-dy): & = 8.33 (s, 1H), 8.02 (d, 2H), 7.61-7.49 (m, 3H), 7.04 (t, 1H),
3.59 (s, 3H), 3.59-3.52 (m, 2H), 2.31 (t, 2H), 1.68-1.54 (m, 4H), 1.40-1.31 (m, 2H).

Example 16A

6-[(5-Phenylfuro[2,3-d]pyrimidin-4-yl)aminoJhexanoic acid methyl ester

15 Heat 500 mg (2.19 mmol) 4-chloro-5-phenylfuro[2,3-d]pyrimidine, 1.51 ml (8.67 mmol) DIEA and
lml DMF to 160°C and add 787.6mg (4.34 mmol) 6-aminohexanoic acid methyl ester
hydrochloride. After 4 h at 160°C, cool the reaction mixture, add to ice water and extract three
times with ethyl acetate. Combine the organic phases and wash with saturated ammonium chloride
solution, dry over magnesium sulphate and concentrate under vacuum. Purify the residue by

20  chromatography on silica gel (solvent: cyclohexane/ethyl acetate 10:1 — 3:1). 470 mg (63.9% of

theor.) of the target compound is obtained.

LC-MS (Method 5): R, = 2.43 min; m/z = 340 (M+H)"



E.xarrpl e 46A R dr oxybutyl i oxy-acetic acid te -butyl ester HO
' On- rCI—B‘UbH@O)P‘G?%E%/O g (11.1 mml) (3R)-butane-1, 3-di oIPQ?{EQéOQun’ﬁqF at

0OC. Add dropwise 5.55 ad (11.1 mmol) of a 2 M solution of the phosphazene
base P2-ten.-butyl in THF and stir for 3Qsmin at OC. Then add 2.27 g (11.65
mol ) tert-butyl brormacetate Stir for 30 mn at 0C, then leave to return
to RT and st u ffe d,pat er
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sol ution, dry over magnesium sul phate and concentrate by evaporation. Purify
by chromatcgragrey 7%n silica gel (solvent: cyclohexane/ethyl acetate 8:2).

730 mg (32. or.) of the target conpound is obtained, which according
to "H NVR (doublet at 1.18 ppm contains approx. 10% of the regioi soner

[ (1R) - 3- hy di-{g&RBrotnro-S-biay iy bia3ediyyrinoxiptad @iito [Bexhutbid &id méthiglyekteest er . 11-1- NWVR
(400 MHz, CDC13): 8 = 4.11-4.02 (in, 1H), 3.96 (d, 2H), 3.76-3,62(m 2H),
1.79-1.62 (m 2H), 1.48 (s, 9H), 1.21 (d, 3H . Example 47A (2R)-1 - { [544

- Met hoxyphenyl) - 6- phenyl f 3-cl]pyrimdi n-4-ylloxy} propan-2-ol CH/3 0O
20 WD 2007/ 079862PCT/ EPX (11826 5 2 - 0L

| [ 5- (4-1-net hoxyphenyl ) - 6- pK 6{&%4 ﬁ']*:oxyl propan-1-01 CH
/30 o)

Add 57.7 mg (0.324 mmol) N-bromosuccinimide to a mixture of 100 mg (0.295 mmol) 4-chloro-5-
phenylfuro[2,3-d]pyrimidine and 0.3 ml tetrachloromethane at RT. After | h at RT, concentrate the
reaction mixture by vacuum evaporation and purify'the residue by preparative RP-HPLC (gradient

acetonitrile/water). 72 mg (58.4% of theor.) of the target compound is obtained.
10  LC-MS (Method 2): R, = 2.52 min; m/z = 418/420 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 8.32 (s, 1H), 7.61-7.50 (m, 5H), 5.07 (¢, 1H), 3.57 (s, 3H),
3.49 (q, 2H), 2.29 (t, 2H), 1.52-1.42 (m, 4H), 1.28-1.20 (m, 2H).

Example 18A
6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-djpyrimidin-4-yljamino } hexanenitrile

H,C—O,

15

Add 1.15 g (8.9 mmol) DIEA and 0.67 g (5.9 mmol) 6-aminocapronitrile to 1.0 g (3.0 mmol) 4-
chloro-S-(4-methoxyp_henyl)—6-pheny1furo[2,3-d]pyrimidine in 10 ml DMF and heat for 2h to
120°C. After cooﬁng, add water to the mixture and extract three times with ethyl acetate. Wash the’

organic phase with water, with dilute hydrochloric acid and with saturated sodium chloride



Rut 5.648 874 23 mol ) (2R)-propane-1,2-diol in 30 M THF. Add 4. 165 g
(37.11 mmolYORPHIMBaM tert.-butylate and stir for a furtl?éFT/Egz‘PﬂﬂoéﬂS%T
Then cool to O0C and add a solution of 5 5.00 g (14.85 mmol)

4x chl or 0- 5- (4- met hoxypheny1l) - 6- phenyl furqf2, 3- d] pyrimdine in 15 m- THF
dropwi se over a time of 30 mn. Then leave to return to RT and stir for a
further 3 The i h
10%citri cgglgfl ggfl’ ‘{I on.- Eth %&agl)r%e ph%g(gg% ﬁ,? %tf% 1%&%%83%‘%%%%
once with dsmhﬁmtbmwxammctmGMeneawm organi ¢ phases, wash once with satd.
sodi um chl ori de solution, dry over magnesi um sul phate and concentrate by

evaporati on.-_ ri b;g romat ogr silica gel (solvent:
cycl ohexane elt\/r}%gﬁglgg até %%g)mm corﬁi)ﬂ‘>f ]?51 "HNMR, the isolate is a mxture

of the two title conpounds. A total of 3.56 g (63.7% of theor.) is obtained.
LC- MBS ( Met HEANMR (4R MEz 2DM$0idg): 6§i8’1@{s311-ﬂ))ea|§5 (mm'}y) =4 BT, 2H) ViR (m, 3H), 7. 15 (m,

2x 240 o7, S Co 551D G 3%?85( 288 533y ). S 2B 40, B, Bl P,

1H), 4.14 (dd, Ix 1H), 4.01 (m Ix 1H, 3.39 (2x s, 2x 3H), 372(m|x1H),

3.55 (n, |>xExhidple A31 (d, Ix 3H), 1.15 (d, Ix 3H). Production of the
conpounds listed in the following table is anal ogous to the synthesis

geiﬁlr ioPgdSQ})ﬁg'z%M‘?ﬁ??ﬂ% ;16)Cor rf}ﬁgﬂﬁi f‘ﬁ%’dfi‘?d@%ﬂu&wpeﬁ’éﬁnaﬁnﬁge or from

4-chl or 0- 5- (4- et'hyl pheny1l) - 6- phenyl furo[ 2, 3-d] pyri m di ne and uses (25)-

20pr opane- 1, 2-di ol or (2R)cpm@pane-1, 2-diol respectivel y: - 76 - Exanple
Structure Analytical data 48ANCH3 O ipeOH 0 CH LC-Ms (Method 7): 12, = 3.76
mn (single peak); mz = 377 + 111- NVR (400 MHz, DI\/BOC16) 2x 2H),
7.40 (m 2x 5H), 7.00 (m 2x X ) ¥.70 (m Ix IH
4.37 (dd, Ix 1H), 4.14 (dd, (2x s, 2x 3H). 346(m | x 2H),
1.20 (d, Ix 3H).

The title compéund can be obtained from 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]-
10 pyrimidine in three stages:

Stage 1.

Add 1.15 g (8.9 mmol) DIEA to 1.0 g (3.0 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro(2,3-
dlpyrimidine and 0.70 g (5.9 mmol) 6-aminohexanol in 10 ml DMF and heat for 4 h to 120°C.
Then dilute the mixture with ethyl acetate, wash with water and dilute hydrochloric acid, dry, and
15  concentrate by evaporation. Purify the residue by RP-HPLC (column: Gromsil 250 mm x 40 mm,
10 um; acetonitrile/water gradient: 0-3 min 5% ac.etonitrile, 3-34 min 5% — 98.% acetonitrile, 34-
38 min 98% acetonitrile). 364 mg (29% of theor.) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-
d]pyrimidin-4-yl]amino} hexan-1-ol is obtained as a yellow oil, which solidifies after étanding for 2

days.

20 Stage 2:

Dissolve = 333mg  (0.80 mmol)  6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
7y'1]amino}hexan-1-ol and 122 ul (0.88 mmol) triethylamine in dichloromethane and, at 0°C, add
62 ul (0.80 mmol) methanesulphony! chloride, dissolved in dichloromethane (the total amount of

dichloromethane is 20 ml). After stirring overnight at RT, wash the mixture with water and with
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saturated sodium chloride solution and dry over magnesium sulphate. Concentrating by
evaporation gives 400 mg (quant.) of 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-

yl]amino}hexyl-methanesulphonate, which is used as raw product in further reactions.

Stage 3.

Stir a mixture of 400 mg (approx. 0.80 mmol) 6-{[5-(4—methoxypheny1)-6—pheny1furo[2,3;d]-
pyrimidin-4-y1]amino}hexyl—methanésulphonate and 526 mg (8.1 mmol) potassium cyanide in
20 ml DMF overnight at 80°C. After cooling, dilute with ethyl acetate and wash with water and
saturated sodium chloride solution. Dry the organic phase over magnesium sulphate and
concentrate by evaporation. Purify the raw product by RP-HPLC (column: Gromsil 250 mm x
40 mm, 10 um; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-50 min 5% — 98%
acetonitrile, 50-55 min 98% acetonitrile). 249 mg (72% of theor.) of the title compound is obtained

as a yellowish oil.
LC-MS (Method 4): R, = 2.90 min; m/z = 426 (M+H)"

'H-NMR (400 MHz, DMSO-dg): § = 8.35 (s, LH), 7.55 (m, 4H), 7.35 (m, 3H), 7.15 (m, 2H), 5.0 (t,
1H), 3.85 (s, 3H), 3.45 (m, 2H), 2.45 (t, 2H), 1.55 (m, 2H), 1.4 (m, 2H), 1.3 (m, 2H), 1.15 (m, 2H).

Example 20A
6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}hexanenitrile

H,C—Q

Dissolve 850 mg (3.8 mmol) 6-hydroxyhexanenitrile [obtained according to Eur. J. Med. Chem. 36
(4), 303-311 (2001)} in 15 ml DMF, add, at 0°C, 180 mg 60% sodium hy&ride (dispersion in
mineral oil; approx. 4.5 mrriol) and stir the mixture for 1 h at room temperature. Next, add 1.26 g -
(3.8 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine and stir the mixture
_Qvernight at 120°C. After cooling, add water to the mixture and extract with ethyl acetate. Dry the
organic phase, and concentrate by evaporation. 'Purify the residue by flash chromatography on
silica gel (solvent: cyclohexane/ethyl acetate 2:1 — cyclohexane/ethyl acetate 1:2). 1.05 g (68% of

theor.) of an orange-coloured oil is obtained, which is used as raw product in further reactions.
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( M+H) + 1LFIWR2@Q'U 795 DVBO d6): 8 = 8.57 (2x s, 2x 1H). T)SE{’%H 06441826
7.41 (m 2x 511), 7.29 (m 2x 211), 5.33 (m |Ix 111), 4.78 (t. |Ix rb

(d, Ix 1E1), 4.35 (dd, Ix 1H), 4.11 (dd.skx IH), 3.79 (m Ix H), 3.42
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M5 (Met hod 8): R, = 3.06 mm (single pea

2.69 (2x g, 2x 2H), 1.22 (2x t, 2x 311), 1.18 (d, | x 3%0 9
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"H-NMR (400 MHz, DMSO-d): 8 = 8.60 (s, 1H), 7.55 (m, 2H), 7.25-7.45 (m, SH), 7.0-7.1 (m,
2H), 4.4 (t, 2H), 3.85 (s, 3H), 2.4 (t, 2H), 1.6 (m, 2H), 1.5 (m, 2H), 1.25 (m, 2H).

Example 21A
5-(4-Methoxyphenyl)-6-phenyl-N-{3-[2-cyanoethoxy]propyl} furo[2,3-d]pyrimidine-4-amine

H,C—0

Stage I:

Dissolve 1.00 g (3.0 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]Jpyrimidine in 10 ml
DMF and add 1.15 g (8.9 mmol) DIEA. Add 0.45 g (5.9 mmol) 3-aminopropanol and then heat the
mixture over a period of 2 h to 120°C. After cooling, dilute the mixture with ethyl acetate and
wash successively with dilute hydrochloric acid and saturated sodium chloride solution. Dry the
organic phase over magnesium sulphate and concentrate by evaporation. Purify the residue by RP-
HPLC (column: Gromsil 250 mm x 30 mm, 10 pm; acetonitrile/water gradient: 0-3 min 5%
acetonitrile, 3-50 min 5% — 98% acetonitrile, 50-55 min 98% acetonitrile). 671 mg (60% of
theor.) 3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino} propan-1-ol is obtained

in the form of beige crystals.
LC-MS (Method 2): R, = 2.13 min; m/z = 376 (M+H)"

Stage 2:

Add 47mg (0.89 mmol) acrylonitrile and 57 mg (0.83 mmol). sodium ethylate to 300 mg
(0.80 mmol) of the compound from Stage 1. Stir the mixture overnight at 80°C. After cooling, take
up the mixture 1n DMSO and purify directly by RP-HPLC (column: Gromsil 250 mm x 30 mm,
10 pm; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-50 min 5% — 98% acetonitrile, 50-

55 min 98% acetonitrile). 160 mg (47% of theor.) of the title compound is obtained as a yellow oil.

LC-MS (Method 2): R, = 2.43 min; m/z = 429 (M+H)"
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WD 2007/ 079862PCT/ EP2006/ 011826 - 77 - Exanple Structure Anal ]\étlcal data 50A
CH, LC M5 (WEt29BHOHB62ZR = 2.75 min (single peak); mlz —1‘337

(ME-13)-1 r-H 1H-NI\/R(400M—I2 DVSO-d6): ' 3 .1z 5 =8.57 (2x s, 2x
1H), 7.53 On, 259 .

'H-NMR (400 MHz, DMSO-dg): & = 8.3 (s, 1H), 7.1-7.45 (m, 9H), 5.2 (m, 1H), 3.85 (s, 3H), 3.5
(m, 4H), approx. 3.3 (m, 2H, partially masked by H,0), 2.7 (t, 2H), 1.7 (quin, 2H).

Example 22A
5-(4-Methoxyphenyl)-6-phenyl-N-(5-aminopentyl)-furo[2,3-d]pyrimidine-4-amine

H.C—0,

Stage I:

Dissolve 1.00 g (3.0 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 5 ml
DMF and add 1.15 g (8.9 mmol) DIEA. Add 1.20 g (5.9 mmol) 5-[(tert.-butyloxycarbonyl)amino]-
l-pentylamine [obtainable from 1,5-diaminopentane according to J. Med. Chem. 47 (20), 4933-
10 4940 (2004)] and then heat the mixture to 80°C for 3 h. After cooling, dilute the mixture with
dichloromethane and wash successively with water and saturated sodium chloride solution. Dry the
organic phase over magnesium sulphate and concentrate by evaporation. Purify the residue by RP-
HPLC (column: Gromsil 250 mm x 30 mm, 10 pm; acetonitrile/water gradient: 0-3 min 5%
acetonitrile, 3-50 min 5% - 98% acetonitrile, 50-55 min 98% acetonitrile). A total of 1.07 g (67%
15 of theor.) .of tert.-butyl-(5-{ [5—(4-methoxyphenyl)-6-pheny1furo[2,3-d]pyrimidin—4-

yl]lamino}pentyl)carbamate is obtained in two fractions, in the form of beige crystals.
LC-MS (Method 2): R, = 2.85 min; m/z = 503 (M+H)*

Stage 2:

Dissolve 380 mg (0.76 mmol) of the compound from Stage 1 in 5 ml methylene chloride and add
20 0.4 ml anisole and then 5.5 ml trifluoroacetic acid. Stir for 2 h at room temperature. Dilute the
mixture with dichloromethane and wash with sodium hydrogencarbonéte solution until reaction is
neutral. After washing the organic phase with saturated sodium chloride solution, dry over
magnesium sulphate. The residue left after concentration by evaporation is dissolved in ethanol
and concentrated by evaporation; this operation is repeated three times. 349 mg (82% of theor.) of

25  the title compound is obtained as a yellowish foam.
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LC-MS (Method 2): R, =2.43 min; m/z 429 (M+H)"

"H-NMR (400 MHz, DMSO-de): & = 8.3 (s, 1H), 7.1-7.45 (m, 9H), 5.4 (br. M, 1H), 5.1 (m, 1H),
3.85 (s, 3H), approx. 3.3 (m, 2H, partially masked by H,0), 2.6 (t, 2H), 1.1-1.57 (m, 6H).

Example 23A
5 4-[3-(2-Cyanoethoxy)ethoxy]-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine

H,C—Q

Stage 1:

Add, at 0°C, 59 mg (1.5 mmol) of 60% sodium hydride to a solution of 461 mg (7.4 mmol)
ethylene glycol in 10 ml DMF. After warming to room temperature, continue stirring for 1 h. Then
10 add 0.50 g (1.5 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine and stir the
mixture for 3 h at room temperature. Next, dilute with water and extract with ethyl acetate. Wash
the organic phase with saturated sodiwm chloride soiution, dry over magnesium sulphate and
concentrate by evﬁporation. The raw product thus obtained is puriﬁéd by RP-HPLC (column:
Gromsil 250 mm x 30 mm, 10 png; acetonitrilé/ water gradient: 0-3 min 5% acetonitrile, 3-50 min
15 5% — 98% acetonitrile, 50-55 min 98% acetonitrile). In this way, 412 mg (77% of theor.) 2-{[5-
(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy}ethanol is obtained.

Stage 2:

Asin Example 21A, Stage 2, 245 mg (61% of theor.) of the title compound is obtained in the form
of yellow crystals from 350 mg (0.97 mmol) of the compound from Stage 1.

20 mp.: 103-104°C
LC-MS (Method 2): R, = 2.84 min; m/z = 416 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 8.6 (s, 1H), 7.35-7.55 (m, 7H), 7.05 (m, 2H), 4.55 (m, 2H),
3.85 (s, 3H), 3.7 (m, 2H), 3.45 (¢, 2H), 2.7 (t, 2H).
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chl oroacetone and stir overnight under reflux. Then cool to RT, filter to
renmove the salt and concentrate by evapaigation. Purify the residue by
chromat ography on silica gel (solvent: cyclohexane/ethyl acetate 8:2),
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satd. sodi um hydrogencar bonat /dw nescNm sul phat e and
concentrate by evaporation. 7.\ % of ¥t hed?.) Of the target conpound
i s obtained without further purifi 111- NWR (400 MHz, CDCl13): 5 =
7.36-7.22 (m 511), 3.90-3 6 (d, 111), 3.43 (d, 1H), 2.33
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P2-t ert .5- bushipko-p¢ fﬁbﬁomdew’t)r&pﬁewlfum[ﬂ Grdfdyeimidige. mm at RT Then cool to 0OC
again. Add 2.00 g (5.94 intuol)

4-chl oro54 henyl furo[ 2, 3-dj pyrimdine and stir for 1 h at
RT. Then dﬁr ﬂ@m‘%{%q@g%ﬁﬁhegrc)gt ate and wash with water. Extract the aqueous
phase once nore with ethyl acetate. Conbine the organic phases and wash with
satd. sodi umpcB3-89%de sol ution, dry over magnesi um sul phate and
20concentrate by evapor ation. Purify by chromatography on silica gel

(sol vent: &t@b&*t%% 'g{ulz oG8 ar%{ewgg?@lﬂgobt aining 1.71 g (60. 0% of

t heor.) of e targe oin d 8: R, =1.88 naM in/z = 480
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'H-NMR (400 MHz, DMSO-dq): § = 8.6 (s, 1H), 7.35-7.55 (m, 7H), 7.05 (m, 2H), 4.45 (m, 2H),
10 3.85 (s, 3H), 3.7 (m, 2H), 3.5 (t, 2H), 2.7 (t, 2H), 1.7 (quin, 2H).

Example 25A
(4-Ethylphenyl){ (trimethylsilyl)oxy]acetonitrile

g

H,C—Si—0O CH,
/ > < > /
H.,C
NC ‘ ‘
Mix 600 g (4.47 mol) 4-ethylbenzaldehyde‘ in 5.3 litres toluene with 2.4 g (7.5 mmol) zinc iodide.
15 At RT, with gentle cooling, add 587.4 ml (4.7 mol) trimethylsilyl cyanide, dissolved in 3.6 litres
toluene, over a period of approx. 5 min. Stir the mixture for 90 min at RT, before removal of
volatile components under vacuum and quick chromatography of the residue on silica gel (eluent:

petroleum ether/ethyl acetate 9:1). 990 g (94.9% of theor.) of the title compound is obtained as a

colourless oil.
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(6R) - 6- net mydsofe POPLEN2 anglmon>nd15s@ omlarﬂmshﬁ QIONRINBRE aridgte&®3] 19 -WwoC7A%d 9
rnmol ) imdazol e and 2.382 ¢ 0 mmpl ) 4-dinaet hyl am nopyridine. Cool to

0C and addéd? B¢t Eemel) 7-by mfﬂghlemz@ SoMRytign tnebfefaneb@@y‘fva? Hh@ﬁﬁwaéﬁlof)?ﬁtf’é‘?’i afe.

Rerove the nfﬁﬁ)q{ehﬁsgm&eeavgo&cg R kLY 3 9 fRPcansh §tsbruu&%f a3§ prci hex n;lo1>h(4at
RT. Add 250 di chl or onet hane and wash twice with wat er. each

Dry the or gﬁlﬁlp@erm%(srem@hbéfrﬂwa@d@sionmls uh riHahteeSdthEdb%’éﬁﬁ ft@meer%fyre < -60°C)

botr ol aom ot Bl RS 2B 4 o P RITRERAL AR Obuploh of SOk (PULERS . et
conpound i sbemzlatdalu}rde(ih 1.4 litres DME (time apptk. RII&/RH( 4dipeidttre -0 Bat tis lmxﬁmﬁ@ve( an

?Ir_nl) ' 2|7_|) 142 1_7 gr:'gzd( &”41 %&)I_QT, b%?gg %cﬁimg:ﬂ_éﬂré ﬁ_a%(g)fhﬁ}mﬁ’ém( %1§%ﬁ9(3%ti éH%ract %?I_{)eac%f

(s, 9H). +2fxtdre \Glth—etﬁ?ylfiJB&ate m&ité‘iqﬂl@de sellr_ax:aim,l washGife organic phase with satd. ammonium

+) - (2E) - 6- utId| henyGsi | X t-2-enoic.acjd tert-buytyl
(es% el(’ ) cﬁl[on e solutl ryg and conc ntrate 1¥ acuﬁ% porat1on 1ssolve ti'xe res1edue 1n9 IXres

15  dioxan and 5 litres methanol, and add 6 litres 1 N hydrochloric acid. Stir the mixture overnight at
RT, then, after adding 11 litres satd. sodium chloride solution, extract with 6.5 litres ethyl acetate.
Wash the organic phase with water and with satd. sodium chloride solution, dry, and concentrate
by vacuum evaporation. Dissolve the residue in 2 litres diisopropyl ether, add seed crystals and stir
for 2 h. The precipitated solid is filtered with suction, washed with 300 ml diisopropyl ether and

20  petroleum ether and dried under vacuum. Concentrate the mother liquor, and after storing for 2
days at 4°C, again filter off thé precipitated solid with suction, wash with approx. 100 ml
diisopropyl ether and petroleum ether and dry under vacuum. On combining the two solids,

154.9 g (34% of theor.) of the target product is obtained.
HPLC (Method 1): R, =4.55 min
25  MS (DCD: m/z = 258 (M+NH,)"

TH-NMR (400 MHz, CDCL): & = 7.85 (d, 2H), 7.48-7.35 (m, 5H), 7.21 (d, 2H), 5.92 (d, 1H), 4.59
(d, 1H), 2.65 (q, 2H), 1.20 (t, 3H).



g

CH3 CH3 oCH3 CH3 15Put 22.20 g (60.55 mml) (+)-tert. -but

f[ 1, 5-di metWPI208%0786Ah- 1-y| ] oxyl di phenyl silane with 165 rng/EPgwﬁfﬁiéMﬁ
sodi um hydr ogencarbonate in 240 m dichl oronet hane and cool to -78C. Feed in
ozone gas at -78C, until there is a lightsbluish coloration of the solution.
Then add 47.376 ¢ (762 ranmol ) di naet hyl suﬁphl de, leave to return to RT and
stir for aéurtpei./ h at RT. Then add 27.352 g (72.66 mmol)

triphenyl phvsﬁl?o-r-a-rryl i dene-tert-butyl acetate and stir the m xture

20overni ght at RT. Then concentrate the m xture by evaporation. Purify the
resi due by 2-A8ho4-@hrhyiphtodrapieypylehifiserditriza gel (sol vent: cycl ohexane/ et hyl
acetate 95:5), obtaining 25.1 g (95.4% of theor.) of the target conpound.
According to 'H NVR, the E/Z rat|J]_p is > 10:1. Ms (DCl): mz = 456 ( MFN110+
1H NVR (400 MHz, CDC13): 8 ((:d 4H), 7.43-7.33 (m 6H), 6.82-6.73 (dt,
1H), 5.65 (d, 1H), 53.91-3. 82 (m 1H), R8-2.10 (m 2H), 1.65-1.42 (m 2H),
1.48 (s, 9H), 1.06 (d, 3H), 1.05 (s, ¢4 c(102 = +22.5, ¢ = 0.520,

nmet hanol . Exanple 57A (2E, 6R) - 6- Hydr éht - 2-enoic acid ten. -butyl ester
10 Solution A: suspend 10.71 g (267.7 mmol % sodi um hydride in 150 mi
abs. THF and add dropwi se, with c T p 276.7 mmol )

P, P-di net hyl phosphonoacetic acid bster. Stir the mxture at RT,
obtaining a solution after approx. SMAgd 187.4 M (187.4 mmol) of a 1
M sol ution of DIBAH in THF dropwi se to a sol uti &¥,of 17.87 g (178.5 mol)
(R)-y-val erol act one [(5R)-5-net hyl di hydr of uran-2(31/) - one] in 200 m abs.
THF 15 cooled to -78C. Stir the solution for a further at -78C and then
add sol uti drPohagrispar el 1409’03 mpol) hd4-swalpbimy R dddra:2- @Pwtvnﬁ%eaﬁnq kS g

m xturesto (R @%oﬁ%a‘ion%ﬂﬁ’ﬂ@ﬁrgﬁ‘ﬁez ﬁ{resFB_MF'%j@ ¢ B éfd%aj@t7' 58 X %1&1%13319%

et hyl acet ate and precipitate wth 50 concentrat ed potassium sodi um
tartrate scht]ltqoelmg Afterel h, hlaziglee @@@an auxt@m to BX endgtir fertecfunepn d buseiphaddingbai n
with ethyl | e S

L St ARG QAT LI A MR 500 7,0 RS
vacuum Purwateyr. $threéhe mgitwe elgbgoudnrhyﬁcm@ dqaapigyfrcmm theistickyaorgaic r¢edusePissolve the
g?‘/gljazfxaggr/%%a I %I’Il %tﬁcl acg?t[a a)nd oncerf%r ?eh%l%%rl Vsag/uug% rlfl%trﬁfl)e %I%%LB:E be[gpnes Ctlct) %{Q}%%Eiﬁcl )
m z 218 (MdLNGaJﬁI diisopropyl ether, st1r and then leave to stand overnight. Filter off the crystalline

precipitate with suction, wash twice with 50 m] diisopropyl ether -and dry under vacuum. 98.5 g

(56.6% of theor.) of the target product is obtained.
HPLC (Method 1): R;=5.10 min
- MS (DCD): m/z = 306 (M+NH,)"

15 'H-NMR (400 MHz, CDCLy): § = 7.90-7.82 (m, 4H), 7.28-7.18 (m, SH), 4.98 (s, 2H), 2.69 (q, 2H),
1.28 (¢, 3H).

Example 28A

5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4(3H)-one




WO 2007/ 079862PCT/ EP2006/ 011826 - 82 - Exanple 58A (+)6- ép(ten.

-But yl (di prERA0PEPTYB6R exyl hept anoic acid tert. -butyl est &CT/ERB0GERI1826

-/h. ALcH3 OCH3 Put 149.0 g (339.64 mmol)

(¥)-(2B)-6-{[tert.-butyl (di phenyl)silyli@xyl hept-2-enoic acid tert.-butyl 5
ester in 1000 m ethanol at RT under argon. Add 15.0 g pall adi un char coal
(20% noi st~ W ) : 1t Bo nor re t X end
of hydr oger? O@p?’g)kﬁéf(%%lr?@pﬂte %ﬁﬁ%ﬁ%?@@&ﬁﬁn& %tg%%lggh%%%gﬁge% T él'%dg)t%g/ﬁg
evapor at i oracidl 82ir 0thg rHi@bBud YoroB0 thmont P°@f béftre tdlinge P8 goFpdumeh])i S-aoimad-fed.

MS (DC): ml,z,= 458, (MENI14) 10 H 400 MHz 13):.8. = 7.68.(d. . 4H),
7.43-7.33 (eﬁb;ylpéﬁﬁyi'%f"%f?yé’.lﬂ%mé je- 1}%’2’5 ﬂ% JxtRe "o, fflux 1(?“’5’5@- T?%sl?gm”{t%‘i%tY HO)f 45
(s, 9H), 1.068ufieh ofah),and siSfof 34 h Uirer rdflig 1) Rer=odllnk, stir for sbolt ZO2510°Crhbidrol .
%g%eﬁg? @Bﬁgo_igﬁ_ltgt{'_h%%rﬁ%ﬁ( 'tgg Esg ?_cglv%al?%/l cg}’iiggptrdp_ Pgt%grl an%sdtr}? I;1t }gg_Evgcuan;B6%—lg
(+)-6-{[ter(64.5%lmhlemi&H@ﬁé&%at%iddmt]ipwm&pt anoic acid tert.-butyl ester in
280 nil THE. Add dropwi se 479.90 m (479.90 nmmol) of a 1 Msolution of

t et rabut yl amoni um )
HPLC (Method 1): R¢=4.77 min

MS (DCI): m/z = 334 (M+NH,)", 317 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): & = 12.63 (br. s; 1H), 8.19 (s, 1H), 7.43 (d, 2H), 7.40-7.30 (m,
10 5H), 7.25 (m, 2H), 3.35 (s, 2H), 2.68 (d, 2H), 1.25 (t, 3H).

Example 29A

4-Chloro-5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidine

Put 72 g (227.6 mmol) 5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4(3H)-one in 360 ml (4.6

15  mol) phosphoryl chloride and heat to reflux. Stir the mixture for approx. 1 h at 120°C, before
adding the reaction mixture dropwise, after cooling to RT, at controlled dose and with Vigorbus
stirring, to a mixture of 2.2 litres of 25% ammonia solution and 1.2 litres water (pH > 9,
temperature 55-75°C). Extract the aqueous mixture three times with dichloromethane, combine the -
organic phases, dry over sodium sulphate ;md concentrate by vacuum evaporation. Wash the

20  residue with a little diisopropyl ether, and after filtration and drying at high Qacuum, 66.1 g (85.2%
of theor.) of the target product is obtained.

HPLC (Method 6): R, = 5.68 min

MS (DCI): m/z = 335 (M+H)"



fluoride in THF and stir overnight at RT. Then add 4000 ml _of a 10% aqueous
sodi um chl VOPRIOPOEW6xt i on and adjust to a pH val ue of abdHET/BPA0CKHRIASIG tric
acid. Extract twice with 2000 mM ethyl acetate each tine, and wash the

conbi ned et hyl acetate phases once with 00 M satd. sodium WO

2007/ 079862PCDEP2006/ 011826 - 83 - chloride solution. Dry over nagnesium

el " (so vent ap o BhipalaR B AT 0 BEE 5% Mg ORS HAR tnl 1o

the target (gnEYuct is obtained. M5 (DCl):= 220 (M I NH4Af 51H NVR (400 MHz,
CDC13): 8 = 3.85-3.75 (m IH, 2.22 (t, 2H), 1.68-1.54 (m 2H), 1.53-1. 30
(m 411), jji45 jsi 9H), 1.18 (d, 311). [a]D2 = -6.8, ¢ = 1.073, nethanol.
Met hod 2: 2 32.2 g (160.8 nmol) (2E, 6R)-6-hydroxyhept-2-enoic acid
tert.-butyl ester .in 200 ml 10 ethanol and add 1.7 g 10% pal | adi um on
charcoal . StpHeniiALo[DBXpknidin¢-42dmheat RT under a hydrogen at nosphere (nor nal
pressure) and then filter on Celite. Concentrate the filtrate by vacuum
evaporation. After chronmatography on silica gel Eel uent: cycl ohexane/ et hyl
acetate 10:1 -> 6:1), 15.66 g of the target proguet (48.1%of theor.) is
obt ained fromthe residue. = -21, : chhoroform 15 Exanpl e 60A
(+)-21-{[5-(4- Met hoxyphenyl) - 6- phe IPW i mi di n-4-yl i am nol propan-
2-ol /CH3 Add 2 ml DWF, 223 ngy - (]+) - 1- am no- 2- pr opanol and
768 mg (5.94 mnol) diisoprop-yleMrd/am nept0™S ng (1.49 rnnol):

4- chl or @- 5- (4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3- 20 d] pyrimi dine. Heat to 100C
for 2 h and then | eave to cool to RT. Separate the m xture w thout further
processi ng,sushene@ctd y (Y rﬁﬁ&p%ﬁldoxseplﬁﬁylﬁ%@n(tﬁnhﬂem il BCAHIP Adrinkintde/ @ hedt
gradi ent). 230 m%b 41 3% of theor.) of the target conpound. i s obtai ned.

LC- M5 (Met et %51 temperalyizs appiex. %Ozc)— WO(’WWMG gyRT andy sty 1Wate&(¥(§“eﬁ/l-lz

CDC13): 8 'ofﬁt}féﬁsréé%ltaléd) solid - with 6MBtiosHlnd \Z/as‘ﬂlow(ﬂ‘ij 1wa?e'fD Stir/ th@ 7st1(lmn013ﬂ"2>rod120t Q« (d
26, 5.13 (m_ 1 4H, 3.56 (m 1H, 3.32 (m 2H) .
+3.0, c = (lichgo qaf@qnﬁ,aﬁ](cﬂr w1th suction again and dry under vacuum 106 g (80% of theor) of the

10 target compound is obtained.
LC-MS (Method 3): R, = 3.1 min; m/z = 212 (M+H)"
HPLC (Method 1): R;=3.63 min
'H-NMR (400 MHz, DMSO-dg): & = 8.20 (s, 1H), 7.8 (d, 2H), 7.55-7.32 (m, 6H).
Example 31A

15 = 5-Bromo-6-phenylfuro[2,3-d]pyrimidine-4-amine

Br NHZ
X
/ | )N
0 N/

Heat 80 g (378.7 mmol) 6-phenylfuro[2,3-d]pyrimidine-4-amine in 770 ml carbon tetrachloride to
60°C. Add 84.3 g (473.4 mmol) N-bromosuccinimide, and stir the mixture overnight under reflux.
After cooling, filter, mix the filter cake successively with dichloromethane and acetonitrile, and
20  filter again. Then dry the filter cake under vacuum. 86 g of the target product (78.2% of theor.) is

obtained.

MS (DCI): m/z = 290/292 (M+H)*



Exarrpl e 61

5(-)-1- {[SA‘\?'QZI%Wﬂ%bhenyl) 6- phenyl furo[ 2, 3-d] pyri m di npfji/ﬂ)%l(}%w&}%ﬁopan-
2-ol CH/3 0 Add 5 m DMVMSO 446 ng (5.94 nmol) (12)-(+1-am no-2-propanol
ahd 2.07 ml (11.88 mmol) N, N- diisopropykethylanmine to 1.00 g (2.97 mol)

4- chl or 0- 5- (4- met hoxyphenyl) - 6- phenyl furo[ 2, 3- d] pyrimdine. Heat to 100C
for 2 h andyihanr Ji(ﬁf%Mﬁztlﬂv@@%) 59 gk (s, The R RQUrrM Q-a8o g styater 10 m xture
and wait for the'ice to nmelt. Decant the aqueous phase, dilutfe the organic
phase wi th dichl oromet hane and wash once with water. Re-extract the aqueous
phase once Examplefi2dh| or onet hane. Conbi ne the organic phases and wash once
with satd. sodiumchloride solution, dry over magnesi um sul phate and
concentr at V) L "% of theor.) of the target conpound
's obtai ned @{’%n%f?:“?l%% &R’l%r Eé%)} g]fgr%ﬁld?é 25 min; mz = 376 (Ml1)+ 1H NMVR
(400 MHz, CDC13): 6 = 8.36 (s, 1H), 7.53 (m 2H), 7.40 (d 2H), 7.27 (m
3H), 7.07 (d, 211). 513 (t, 11-1), 3.9%(m 4H$3,! 3.56 (m 1H), 3.32 (m
1H), 1.15 (d, 2H). [a]D20 = -3.1, ¢ = 4 nmetlhanol . Exanpl e 62A 203-
{[5-(4- Met hoxyphenyl) - 6- phenylfugu LR 4-yl I oxyl -2, 2-d

met hyl propan-1-ol WD 2007107984 '\% Put 1.546 g (14.85 nmol)

2, 2-di met hyl propane-1, 3-diol in rug (7.42 mmol ) potassium
tert.-butyl ate and stir for a fur Then cool to OC and add

a solution of 1.00 g (2.97 nmol)

4-chl or 0- 5- (4- et hoxypheny1) - 6- phen Ifuroqu 3-d]pyrimdine in 15 M THF 5

dr opwi s€ oVt Ségt(i%en@qﬂ) SHrRn-rheaslfeolles- ]errumﬁmﬁé arImeaing! 38 il cchfoggfomn. fade t her

30 mm at REq Jher @ggo g% eﬂnhg &aﬁ%zmﬁmg@tdﬁa ne@Gh efuy. Witd '90 106 B hibi§

acid solution and ases Extract the aqueous phase once with
di chl or onetisvams! nl@@mﬂrpmwtt molomcgmﬂg@smhhtbesndaﬁdd@va@m siginfor3 hiunder seflug. bedweli um

hi d I I
cvapor ati onilibl 3 o Slaf g Bby TREARERY YRGHHERENEAAER SOTSERLIABARY waeh 0
LC- M5 ( Met hoghni€) phakt with3sa80 shdingn Ingddzogencdondtd/sblutior] 1drit -dMMRsddhGO sh/]plhate and

DVSO- d 6 =897 (s, 1H), 7.5 . 7.42- : 2H) ,

452 (110 1Rpieeigd oy Jaegy oot durkliie duiofis? Byiqflonggrefi Wiepfea &

Exanpl e 63Aeluént) didhlorbivettighe) X ¥y tlr@b- Burificaflén, mix the product in methanol, filter with
suction, and dry at high vacuum. 32 g of the target product (55.5% of theor.) is obtained.

LC-MS (Method 2): R, = 2.54 min; m/z = 309/310 (M+H)"
HPLC (Method 1): R, = 5.08 min
15 'H-NMR (400 MHz, CDCly): & =8.79 (s, 1H), 8.23-8.20 (m, 2H), 7.58-7.51 (m, 3H).

Example 33A

[(5-Bromo-6-phenylfuro[2,3-d]pyrimidin-4-yl)(methyl)amino]hexanoic acid methyl ester

Add 52.5 mg (1.32 mmol) of 60% sodium hydride in portions at 0°C to a mixture of 500 mg
20 (1.2 mmol) 6-[(5-bromo-6-phenylfuro[2,3-d]pyrimidin-4-yl)amino]hexanoic acid methyl ester and
112 ul (1.79 mmol) methyl iodide in 1 ml DMF. Remove the ice cooling and heat the mixture to

- RT. After 1 h, dilute with water and dichloromethane and extract the separated aqueous phase with



Put 18.560 g (205.94 mmol) (R)-(-)-1,3-butanediol in 260 m dichl or omet hane
and add 27. DE22¢)7(07886272 ronol ) triethyl ami ne. Cool to 0C BOU/EN20804/1182
57.987 g (208.00 =no!) chlorotriphenyl net hane. Leave to return to RT and
stir overnight at RT. Then add 12.9 nl nethanol and stir for 30 mm Wash
twice with water, twice with satd. ammoni um chl ori de solution 20 and once

wth satd. ium chl oride. salution, dry over .magnesi um.sul phate d
Concent r ai ey B0 L PO 8 Ao RS Y TaTE T B o s PRES oM. y
the resi dueoys@hmOfBiha@rap Byhcomrasl Byl vaan@edvaisalon 81706 iy Ol Qheotatnat. pb iyl oil
acetate 10:12:1). 60.990 g (89.1% of theor.) of the target conmpound is
obt ai ned. MSOPBEFY: rniz = 350 (M+NH4) | H NVR (400 MHz, DMBSO-d6): 5
7.40-7.30 (m 12H), 7.38-7.23 (m 3H), 4.32 (d, 1H), 3.%$053.70 (m 1H),
3.10-2. 97 (pr-MdMetdod’0: K, =2b24 Min; A= 430/40 adm)3H) . [c(b2 = +24.2, ¢ =

0. 520, chloroform Exanple 64A

(-)-[{[3-(Benzyl oxy) butyl ] oxyl (di phenyl ) net hyl ] benzene 10 Put 10.997

(272 55 ol VBTN PMAD fr SrabSite, B Y. R, TA80 003G 1013Ha0 Frol )
(+H)-4-(tritylagxy 27 9 R kD ) i t RT. Cool to OC
and add 62.¥6§%gi %@%ﬁ@gLﬁ%é$$6%§%§y¥&ﬁ¥8%¥%2?62ﬁ%hﬂéﬁglgH‘urther 50 m DM,
| eave to return to RT and stir overnight. Carefully add water and extract
twi ce with Etdwple 3¢kt ate. Conbi ne the organi ¢ phases and wash twice with
sat & sodi um chl oride solution, dry over nmagnesi um sul phate and concentrate
15 by evapoy at)in0R. Iaf 3 : t ography on silica gel

(sol vent : &ﬁ%ﬁ%%%éﬁai<%ﬁ$1§53¢%§?1h%§%Cl@?ﬁf&l%&%?l). 71.750 g (92.6% of
theor.) of the target conpound is obtained. Ms (DCl): rniz = 440 (M-NE14).

'H NVR (400 MHz, DMBO-(16): 5 = 7.4o-in, 18H), 7.16 (d, 2H), 4.48 (d,
0 7,

1H), 4.31 (d, 1E1), 203.73-3.6 )13-3.02 (m 2H), 1.81-1.68 (m

2H), 1.10 (d, 3H). [ogné = - 10 chkorof orm Exanpl e 65A
(-)-3-(Benzyl oxy) but an- 1- ol “ 9862PCT{jEP2006/ 011826
CH,
o) O

10 Put 1.5g (12.7 mmol) (-)-methyl-D-B-hydroxyisobutyrate in 13 ml dichloromethane and 2.5 ml
(17.8 mmol) triethylamine, cool to 0°C and add 4.43 g (15.9 mmol) triphenylmethyl chloride,
dissolved in dichloromethane. Remove the cooling and stir the mixture for 2 h, then after diluting
with dichloromethane, wash several times with water and with satd. sodium chloride solution. Dry
the organic phase over magnesium sulphate and concentrate by vacuum evaporation. Purify the

15  product by chromatography on silica gel (eluent: cyclohexane/ethyl acetate 20:1). 2.81 g of the
target product (61.4% of theor.) is obtained.

LC-MS (Method 2): R, = 2.98 min; m/z = 243

"H-NMR (400 MHz, DMSO-de): & = 7.38-7.20 (m, approx. 15H), 3.63 (s, 3H), 3.17-3.09 (m, 2H),
2.72 (g, 1H), 1.05 (d, 3H).

20 [o]p=-15.5° ¢ =0.545, chloroform.

Example 35A

(-)-(285)-2-Methyl-3~(trityloxy)propan-1-ol



-.87 - Add a mxture of water/acetic acid/ nethanol (3:4:3) to 71.750 g
(169. 79 mowD 10070f4463- (benzyl oxy) but yl ] oxy} (di phenyenet hpCT/E@2awH 1826
stir overnight at 50C. Then add water and extract with dichl oronethane. Dry
t he organi ¢ phase over nmagnesi um sul phate _and concentrate by evaporati on.

M x the residue with cycl ohexane. Filter” ®ff the solid on a frit, wash three
tinmes with cycl ohexane, discard the solid and concentrate the f||trate by
evaporation. Purify the residue by chr ofm raphy on silica gel (solvent:
cycl ohexane/ ethyl acetate 10:1 4 (71.8% of theor.) of the target
conpound i s obtained. M (DCl): N114)* 101H NVR (400 MHz,
DMSO-d6): 5 = 7.35-7.24 (m 5H)} 2 1H), 4.39 (d, 1H), 4.33 (t, 1H),
3.65-3.58 (m 1H), 3.52- 3 45 (m 2ZH), ZDAJ/L\G/S/&@ 1H), 1.57-1.48 (m 1H),
1.13 (d, 3H). -65.7, ¢ = 0.530, m Exanpl @766A

(-)-4-{[3-(Benzyl oxy) butyl]oxy} 5 (4- thoxyp&ﬂnyl -

6- phenyl furo[ 2, 3-d] pyri m di ne | CH 15/ Put 802° ng (4.45 mmol)
(3R) - 3-(benzyl oxy) but an- 1-ol under—argon in 10 ni THF and cool to OC. Add
2.30 M (4.45 m noI) of a 2 Msolution of the phosphazene base

Ezot Sr E ) 93[51)48 ol\fe)nl Ezh%g(rjo @ ’ ﬁi}ﬁez Iﬁghg{‘ 14 %&glﬁ%gml%ﬁﬂ £ WAL ih S HGrs Add

phenyl f ur o[ ZHRcdipy rA0AC dmmaeidainq)“&iel Ir94onigil Bt gﬁntol)ﬁaFR‘lM sdlhigon cdilithidre-aluintidiuret hyl
acet ate, ter a cidif 10% g;t id.solution. .Extract .the
aqueous ph}@'gm@ T@Pt ﬁ“ ﬁﬁ”x‘ﬁge{nétgi d ! @ﬁ“ﬁ% htg& BPE of et gend

phases oncediviéBms@imd. ans @l wWhket: Mke4dt de a‘élﬁéduﬁ pm«a tvil e/ witly @ichloRgReshd) Mombind8 -
sul phate and concentrate by evapaqration. Puri félf}b chromat ogr aphy an silica
tai

gel (sol verife OBpRIF GRS bl PRI S2td c sadigymp clforide so day RYPT Maghesyimy Fphaty, anf

t heor.) Of doh&entAE G8ber GRIRAY AGker &%&@o&%&%%ﬂ fR]Selﬁerﬂ %Qlo'ﬁb&ne/%il aetddl
(M1-H 'H NVR (400 Miz. DVBO d6 (m 2H 731 (m
S5H), 7.25- 78:12 ¢, 058.815.5% o@tbe@rd ofmei)targetpwztm@tf(lmd 3H), 4.22 (d. 111),
3.82 (s, 3H) 3.40-3.31 (m 1H), 1.88-1.82 (m 1H), 1.79-1.71 (m 1H), 1.12

d, 3 le 67A ‘
g 4H% [5-(4 @&S_%eégo&%%eﬁy})é%ﬁghen 43?%?5 3%?;:& iem di n-4-yl ] oxyl but an-2-o0
I

10 MS (DCI): m/z = 243, 350 (M+NH,)"

'H-NMR (400 MHz, DMSO-dg): 8 = 7.40-7.24 (m, approx. 15H), 4.38 (¢, 1H), 3.43-3.37 (m, 1H),
3.32-3.28 (m, 1H), 3.01 (dd, 1H), 2.83 (dd, 1H), 1.84 (m, 1H), 0.88 (d, 3H). o

[a]p®® = -30°, ¢ = 0.49, chloroform.

Example 36A

15 (9)-{[(25)-2-Methyl-3-(trityloxy)propyl]oxy}acetic acid fert.-butyl ester

OQ
o

Add 53.2mg (0.12 mmol) rhodium diacetate [as dimer Rhy(OAc),] to a solution of 800 mg

oy

O“ll

(2.41 mmol) (-)-(25)-2-methyl-3-(trityloxy)propan-1-ol in 2 ml dichloromethane. Slowly add an
excess of fert.-butyl diazoacetate (approx. 2 equivalents) dropwise to the vigorously stirred

20  suspension, with evolution of N, (time approx. .1 h). Then dilute the reaction mixture with



"CH3 0 10 Di ssol vel. 0 g(2.08

mol ) (-) - 4-wiBzaobenggekoxy) but yl ] oxy} - 5- (4- net hoxyphenyl) - 6BCT/EP2006/011826
phenyl furo[ 2,3-d] pyrimdine in 20 mM di oxan and add 100 ny

pal | adi um charcoal (10% . Hydrogenate at nor mal pressure and RT for approx.
5 h until hydrogen uptake ceases. Then fi%ter the catal yst on Celite and
concentrate the filtrate by evaporation. Purify the residue

15chr omat ogFEPHImERS Ppdid X@é fimes Fith evater 2ag emsﬁ*élfba%? & Hy cale’éflf‘afcéuﬂfmsﬁfy 1)
6)75 ng (83 c;lve/P Qﬁagﬁ&ﬁﬁ’ﬁ s)llEQeIte téﬂ@ 5&5&%tecm@é{ﬁ% 'e%@@ﬁh@ﬁ neglify Ltjﬁe “fﬁot(dy?tbg

M g- |
(s, 1H) 7 @wnqaﬁqg@hy on sahg@e( @luem—lyyclohe@pe/eﬁhvl a3r—1)1te 18: lwp@tpx 9P mgofplaehtly 67
(m 1H), 3.75-3.65 (m 1H), 2.20 (hr. s,
1), 1 ba % tfé“é%{i(tﬂkejt_#@d““%%%iﬂ%s (m 1H), 118 (d, 3H). [a]p2 = -60.0, c
0. 5305, nethanol. - 89 - Exanple 68A 3-
f[5 (4- Net HﬂSY@ﬁBM}WWMTurO[Z 3-d] pyrimidin-4-ylloxyl propan-l-ol CH
30 Put 1.13 g(14 85 mol ) 1, 3-propanediol in 30 mM THE. Add 833 ny (7.42

Mol ) pot asg). %4%%, %ﬁ%ﬁé ?%e 7’;‘&975 )(mnfs%f) 19, 1 Bt Rleaq 11§ 369%h4,t ©

0C and add a 'so

chl or o- 5- ( 4tHyEl. 98)@(13@11@[\2/88 ¢dd; IHenys e 2,.8-@]gpyro.ea di xme).in 15 m - THE

dr opwi se over atinme of 30 nmm Then leave to return to RT and stir for a
further RQlute hglchl romsthane and water, acidify with 10%citric
aci d sol utl[B‘}P C?%e‘bapéf’ chif ses. Extract the aqueous phase once with
di chl oronet hane. Conbi ne the organi ¢ phases and wash once with satd. sodi um
chl ori de ]@Ka%wjjgpn. Dry over nmagnesium sul phate, concentrate by
evaporation an purlfy t he residue by chromat ography on silica gel (solvent:

cycl ohexane/ et h acetate 7:3 --> 1: 2 772 ng (69.0% of theor.) of the
t ar get %nﬁéhlﬁ@}f ) %ﬁr%yn?e@ethylpropyl]oxy tert-butyl acetate

O/\ﬂ/ \f—CH

Dissolve 900 mg (approx. 2.02 mmol) (-)-{[(2S)-2-methyl-3-(trityloxy)propylloxy}tert.-butyl

Ollu

acetate in 2 ml dichloromethane and 0.5 ml methanol and then add an excess (approx. 3
equivalents) of anhydrous zinc bromide in portions, firstly at 0°C, then at RT. Stir the mixture for
15 2-3 h at RT, then after diluting with dichloromethane, wash twice with water and with satd. sodium
chloride solution. Dry over magnesium sulphate and concentrate by vacuum evaporation. 257 mg
of the target product (approx. 62% of theor.) is isolated by chromatography on silica gel (eluent:

cyclohexane/ethyl acetate 10:1 — 2:1).
MS (DCI): m/z = 222 (M+NH,)"

20 'H-NMR (400 MHz, DMSO-dq): & = 4.40 (t, 1H), 3.95 (s, 2H), 3.42-3.36 (m, 2H), 3.28-3.22 (m,
2H), 1.77 (m, 1H), 1.44 (s, 9H), 0.85 (d, 3H).

[a]p® =+10.5°, ¢ = 0.525, chloroform.

Example 38A

- (H)-(25)-2-Methyl-3-(trityloxy)propionic acid inethyl ester



LC- M5 (Met 347 mn; nVz = 377 (MtH) Th

1HI\TMR (4 %&Eﬂﬁ%%%ﬂ3 = 8.52 (s, 1H), 7.62 (m ZFD,PQTg%Q?%?agﬁﬁf

7.31 (m 3H), 6.96 (d, 152FD 4.58 (t, 2H), 3.89 (s, 3H), 3.58 (t, 2H), 1.90

(quin, 2H). Exanple 69A 1-[(Z2)-2-Chl oro-2Mnitrovinyl] - 4- et hoxybenzene

As in a procedure described in the literature [D. Dauzonne, Synthesis, 1990,

66-70], stir a mxture 20of 10.0 g (73 Dl ) 4- met hoxybenzal dehyde, 9.0 ni

(13.5 g, 96.2 nmol) brononitro g (661.0 muol) dinethyl amoni um

chloride and 06 g (11.0 mmuol) [ [

2007/ 079862PCT/ EP2006/ 011826 -8 xyl efje on a water separator at

160C for 15 hours. After adding 100CH] di chl or onet hane,

separate the organic phase and gxtxgct ©he ueoés phase three tinmes with

100 nil dichl oronmet hane each ti ‘ i ned organic extracts over

- sodi um sul phate, filter and co ate by vacuum evaporation. Chromat ograph
the residue on silica gel (solvent: 5cyclohexane/dichloromethane 1:1). 9. 6 g

(59% of theor ) of the target conpound is obtained. LC-M5 (Method 8): Rt

§H§52 gjg 6 (Fglf%R w&&fk‘% W@gﬁm@tﬁﬂ =B &y 8xsiSbucbile i Rl GictPmerirnd Sare:

5- (4- Met hoxmmhyﬂmﬂmmm{lﬂm&}dd]epwoﬂ m QRCnand (28&) 00 g &8 .Cirhmi3) DMBP and Akeni, with e

groggegggg] desf qg% %@8 ﬂ')ér}ob trlgt?e%g[]%[e%yg q(lar%i zglﬁ:?o%ij)n-lr %}c{ﬂ%Poef\nderfh%Qé e?n%%é the

1-[ (2) - 25 chioolitz Andistir e fyxhire LotT8thh Gbeybsfer eniatigneith. zﬁnpge @&RloZonmatidng, wash
4,6-dihydroxy yrimdj n thangl for ten mnutes at 8 Next ,
slowly add %% Segsvaly w@wgteg ! %%P%chﬁa% [agicsalsl: FAAHIRINEIEERGag ﬁweaeé 7ine.
Stir for 15sdaiudtcHidHds s&lﬁmﬁ[ﬁ} e @rghRic PRtk LRGN GONGERhAS LR d@xceﬁas;twmvacuum
evapor ation. Take UB[t e residue in dichloronmethane and chromat ograph on

1

silica gel ettt Mixthe presipinied paypels metegisnoly Bite andydry updse vasgrn o2 ot H9fhed

Wi th acetonjt Eaﬁée@pﬁ&ﬂ:t N8 b thideh is Btathed. (20% of theor.) of the target
product is obtained

10 MS (DCI): m/z = 378 (M+NH,)"
[0]p® = +6.4°, ¢ = 0.555, chloroform.

Example 39A

(+)-(2R)-2-Methyl-3-(trityloxy)propan-1-ol

O/Y\ OH
() &

15  Dissolve 23 g (63.8 mmol) (+)-(25)-2-methyl-3-(trityloxy)propionic acid methyl ester in 100 ml
abs. THF, cool to -20°C and add, dropwise, 31.9 ml (31.9 mmol) of a 1 M solution of lithium-
aluminium hydride in THF. At the end of addition, stir for a further 10 min at -10°C, then dilute
with dichloromethane and, at approx. 0°C, carefully add satd. ammonium chloride solution. Wash
the organic phase with satd. sodium chloride solution, dry over sodium sulphate and concentrate

20 by vacuum evaporation. Purify the product by chromatography -on silica gel (eluent:

Cyclohexane/ethyl acetate 5:1). 11.16 g of the target compound (52.6% of theor.) is obtained.



LC-MS (Method - 2): 12, = 1.57 mm tn/z = 290 (MtH) E :

1H NVR (400W@H20070De%63) : 8 = 12.66 (s, NH), 8.15 (s, 1H), BCTAEPRE06/AIHBL6 7. 92
(d 2H), 6.98 (d, 202H), 3.79 (s, 3H). Exanple 71A

41 Chl or 0- 5- ( 4- met hoxyphenyl ) f ur o[ 2, 3-d] py,;ll m dine WO

2007/ 079862PCT/ EP2006/ 011826 CH /3 0 Add I4 5 m (13 6 g, 90 8 mmol )

N, N- di et hyl anj | f 10.
et hoxy pherg M G2 Ea PRV o ch nJ 403+ Gn@ore 358, AR Kol Lre s Fedi o

100C. At thi st egpenathW® (addn. D Pim, 4).%. | pphosphoryl chloride
dropw se, and st??ﬁtl 3 r%a(cfaldlor% %d%hxlﬁre f(or % hg’ggtg 180C Then add a
further 1.2 m_(2.0 g, 13 nmmol) phosphoryl chloride and stir the reaction

m xt ur e agaﬁoﬂm?oﬂ@lf h=&t571.00Rrofdt er cool ing to room tenperature, quickly
wash the reaction solution with, successively, 250 m ice water, twice with
250 m col um hydr oxi de sol ution each ti me, again with 250 ml ice
wat er 250dE Q/l@ﬁ’@" sodi um chl oride solution, 1 N hydrochloric acid and 250
m ice water. y the organi c phase over sodium sul phate, filter and
10concenira(t)e{[bl,R)WZd‘dQIhNh3e(vaWQK§8Pn09Yi ox@}agetiy acBIgtaybestarheor.) of the title
conpound is obtained. LC-M5 (Method 10): It, = 2.28 inM= 261 (MtH) + 1H NWVR
(400 MHz, CDC13): S = 8.86 (s, . 40 (s, 1H), 7.52 (d, 2H), 7.08 (d,

2H), 3.82 (s, 3H). Exanple -
156- {[ 5- (4- Met hoxyphenyl)
met hyl ester ICH3 0 Diss
4- chl or o- 5- (4- net hoxyphen
add 5 9 g (32.7 nmol) 6-am AQ
9.4 g (68.1 mml) potassiy
hours and then filter afté

rimdin-4-yl]am no}hexanoi c acid

.1 27.2 nol)

N 23d]pyr|md|ne i 25 acetonitrile and
anorc ester” ysdrochl oride and
bonat e. at the xture under reflux for 18

Add 3.4ml (33.1 mmol)Adiazoethyl acetate to a suspension of 5.0 g (15.0 mmol) (+)-(2R)-2-
methy1-3-(trityloxy)propan—1-ol and 0.332 g (0.75 mmol) rhodium(Il) acetate dimer in 25 ml dry
dichloromethane, stirring vigorously, at 0°C. At the end of addition, stir for a further 5 min at 0°C,
10 then heat to RT and continue stirring for 2.5 h at RT. After diluting with dichloromethane, wash
with water and satd. sodium chloride solution, dry over sodium sulphate and concentrate by
vacuum evaporation. Purify the raw product by chromatography on silica gel (eluent:

cyclohexane/ethyl acetate 20:1). 5.18 g of the target compound (79.7% of theor.) is obtained.
MS (DCI): m/z = 436 (M+NH,)"

15 'H-NMR (400 MHz, DMSO-dy): § = 7.40-7.25 (m, 15H), 4.10 (q, 2H), 4.03 (s, 2H), 3.48 (dd, 1H),
3.38 (dd, 1H), 2.98 (dd, 1H), 2.40 (dd, 1H), 1.98 (m, 1H), 1.18 (¢, 3H), 0.90 (d, 3H).

[OL]D20 =.0.9° ¢ =0.47, chloroform.

Example 41A

(-)-{[(285)-3-Hydroxy-2-methylpropyl]oxy}acetic acid ethyl ester
@) CH
H O/Y\ O/\”/ ~~
CH, )

Dissolve 2.75 g (6.58 mmol) (~)-{[(2R)-2-methyl-3-(trityloxy)propyl]oxy}acetic acid ethyl ester in
25 ml ethanol, add 300 mg of 10% Pd/C and stir at RT for 3 h under a hydrogen atmosphere

20



il

WO 2007/ 079862PCT/ EP2006/ 011826 - 92 - cooling to roomtenperature. Mx the
resi due thrwe 200M8398R 50 nl water each tine, filter and RGI/ERAY6/0A820um
4 1 g (41% of theor ) of the title conpound is obtained. LC M (I\/Ethod 8): R
'2.47 min; mz = 370 (MFH + %H—NI\/R (400 MHz, CDC13): 8 = 8.31
1H), 7.88 (s, 1H), 742(d oH), 7.10%(d, 211), 579(t ENH), 3.82 (s,

H) ' ZED 57555?’}1}13'@56%3&&)6& tgr on Iz,Dehte an% co éentrate the %ﬂtrate under Vgcmum If’thf 1fh§1raw 24

(s,

3

(m

([ 6- Br onD- SrédhetBY mi@ﬁaﬂﬂ R Ydinch Wep EeZue%r dhRyEth i meﬂare47 .yl dsaq1ina.of hexahoitggaci d
6

methyl ester CH/3 0 Dissolve 4.1 g (11.1 mvl)

4 5- (4- metRERYPEHEPR 6% of theerP)2s Bty r i mi di n- 4- yl ] ani nol hexanoi ¢ 10 aci d

nmet hyl ester at roomtenperature in 150 m carbon tetrachl oride and add 2.2
g (12.2 mophNaRqass Blvf§dj&3) aStumOt(mexltzttgezmn&i@g (& o), wu1f@d, ﬁiarf@s
hours, then filter after cooling to roomte at Ure and cOncentrat € the
filtrate by3.324ou U, 8 BAP3B3dt, o), 14288mglf()95% @f3H)h(é&5r(d) 3% the title conpound
i s obtai ned. LC—IVB (Method 10): R=2.65 nmn; mz = 448 (MH) + 15" H NWR (400
MHz, CDC13); 294 1 41 (d, 2H), 7.12 (d, 2H), 5.61 (t, NH),
3.82 (s, rﬁ?‘]D3 é?“ B39 ¢ thiroghn Mg, 211), 2.28 (t, 2H), 1.54-1.42 (m 4H),
1.26-1.18 (m 2H). Exarrpl e 74A 2-(2-Fl uorophenyl)-2-hydroxy-1 -(4

- met hoxypheixapmiduaone - 93 - Add 441 m (1.10 nol) of a 2.5 M

n-butyl lithiumsolution in n-hexane dropwi se at -78C to a solution of 156 ml
(1.11 nol) hoxyet hane in such a way

that a ten'p;'\t(ﬁ)%' H(r”gp%l@%hgleﬁ’(%yr]%?@%l&élﬂd}éAftb%tP' essi irring for 15 min at
this tenperature, add a solution of 236 g (1.00 nol)

(4- met hoxyphenyd (tri nmet hyl si I y1) oxy] acet(gnl trile Q\l ono . 5 Og.
Chem 2005, 16, 6530-653 ropW| se in the
space of 30 m n. Next, af 5tirring flor 30 m nijat this tenperature, add a

solution of 128 g (1. 00 iop f1 uor obentzal dehyd® in ¢83 m
1, 2-di met hoxyet hane dropw se in the space of 20 m n Leave the reaction
m xture to warmto roomtenperature in 4 h. After adding 3800 ml satd.

aqueousipanmeyal MGt Ar0e (?ﬂi o1, (+)e€S?] 'i-@@ﬁzny? b—p%p@ﬁ((h 288 1R Bo2 WA Lhe

organi ¢ phase with satd. ammoni um chl ori de solution, dry over sodium

sul phate, fhut é‘FT}’laférﬁQi O%Coﬁ@eqdfl P63 me((Hemmpl, £0%} wodivyn hyseidein seves) dprions Hiir Add
3800 m d| anQ ;m% YA' 8 16:8C1 Aok Qrihe
resi due an g{'}llrel’ z r%%‘ %Ebtob ?’og%gl{tagl (Jaaragtsg%ie I’?erg Ca%?ﬁhngb gt(l)%b AmIe ?a%sd.
agueous sodepamtoh) @qtnacteh@s @dmpmwhaseewucreawﬁh vluchlhroﬁ@ﬂ@nqﬂcoetbhyl thaorghuait @hases, _
T PSRRIt R T B uB 5 B RO B g
‘sol utions, dryduonier c}ﬁmdatugmﬁml ths&lﬁ@ gel (dlseat: cy@lﬁ]&bxm&mﬂ@ﬂl'fabmte 30he 1f8id ¢ bﬁthe by
vacuum evapor ati on. n'f\{l ﬁ with 600 m diisopropyl ether and
filter. ConBercPEPYaLl %PW@F(’II) #insdy vacuum evaporati on. Take up the
resi due in dichloronmethane and purify by flash chromatography on silica gel
(sol vent: cyofaReseneiet bxds@@&t@m 3471k (nMsn),tm (@rz}@ug%zx {tr &Y, 13091 -1 4WUSn,

obt ai ned with diisopro f/ et her/ petrol eum et her (% ilter, and dry under
vacuum 94 1§D20¢08G 5hir %%/{dd,zlg% $9 Qtt?éﬁr1§9@f9f{)hb0ﬂ ). corrpound is

obt ai ned. »
Example 43A

20 (+)-3-[(15)-2-Hydroxy-1-methylethoxy]propionic acid zerz.-butyl ester

0 o /M
HO/Y \/\{( \FCHB
CH, O  CH,

Dissolve 18.1 g (61.5 mmol) 3-[(15)-2-benzyloxy-1-methylethoxy]propionic acid terz.-butyl ester
in 100 m! ethanol, add 1.96 g of 10% Pd/C and stir at RT for 2 h under a hydrogen atmosphere
(normal pressure). Filter on Celite and concentrate the filtrate under vacuum. 13.8 g of the target

25 compound is obtained as raw product, which is not purified further (approx. 92% of theor.).



LC-M5 (Method 11): R = 4.59 nun; nilz = 261 (M11)+ 11-1-NVR (400 MHz,
CDC13): 8 WD.WB7W7Wo2(in, 2H), 7.28-7.18 (n, 2H), 7.10-7.WA/ERLO®HLIED. 89-
6.86 (m 2H), 6.19 (d, 1H, 4.69 (s, 1H, 3.82 (s, 3H . Example 75A

252- Ami no- 5- (2- f | uor opheny1) - 4- ( 4- net hoxghenyl) -3-furonitrile H3G0O CN WO
2007/ 079862PCT/ EP2006/ 011826 - 94 - Put 84 g (0.32 nod)

2-(2-fluor ) - 2- hydroxy-15(4- met hoxyphenypet hanone and 32 g (0.48 nol)
mal ononitricmgw%&'l é“%g?ﬁﬁ%ﬁﬂéﬁer stirring for five mnutes, add 49 m (36
g, 0.36 nol) triethylamne, with ice cooling. Stir the reaction mxture for
1 h with icea-uel@#ogMHEhBMICREY:ES £ ResSor(gatt) NE7-FrbX (il 1) D4MA.BM(ThPapheXTRH),
tenperature and stir_for . 4 h at this tenperature. After adding 5 1000 m

et hyl acet at e Walh 1Hh@'38ﬂbgﬁ?’é'3BH%§§D’f1i' ddtiffes with 300 m water, dry over
sodi um sul phate and filter. Concentrate the filtrate by vacuum evaporati on.

Take up thegyesi diseei i gughherapst hane and purify by flash chromatography on
silica gel (solvent: dichloronethane/ nethanol 70:1, then cycl ohexane/ et hyl

acetate 2:1%. 37 E (0.11 nol) of 27(2-

f 1 uor ophen oxy-1- (4- met hoxyphenypet hanone thus recovered i s again
reacted wth 14 g 10 (0.03 nol) malononitrile and 21 m (15 g, 0.15 nol)
triethyl amweniR.&é-nebtaddfe i n accordance with the above procedure. A total

of 70 g (52% purity, 36% of theor.) of the target conpound is obtai ned.

1H NWR (400 MHz, CDC13): 8 = 7.23-7.11 (m 4H), 7.03-6.95 (m 2H), 6.82-6.79
(m 2H), 4.86 (s, NH2), 3.74 (s, 15 Exanple 76A _

6- (2- Fl uor ophenyl) - 5- (4- met hoxyphgpypf ur o[ 2,.3-d (gxri m di n-4(3H)-one H3C--0
Add 268 m formic acid dropw $gCl'0 acetfc agmydri de at 0OC and stir
for 30 mnmat this tenperature. Then add a solution of 70 g (0.12 nol)

2- am no-5- (2-fl uorophenyl)-4-(4- 20 net hoxyphé%yl) -3-furonitrile in 100 m
acetic anhydride and stir the m xture for 24 h at 130C. After cooling to
room t enper , C -t } . r.atd i L] U
vacuum ar S0 G ICPRERPLGRRES! I TOSL YR, TUTRP AR, D BUBRRR L
i ce cool i nggondeptrated sulphash acdl e Fi0 forl 1. 3h ngdspredipy.| Thet bencerdntk Wreyanmaon. Takeuum

23. 7 60% of .t : f 1 itle . ' ' 3Pl d
23,7 K00 LRl LS SR T ORLSLE 29, L S
CDC13): 8 -phdss,68y thhprgasic pidsh andRod@nfrate bt Edapordti@B17.1 450 1( 19 oPthkpqr.) bof 8 tafg? 5
(m 4H), 6.91-6 n%%%s ébrtgine%!-i) , 3.76 (s, 3H. Exanple 77A

compou

'H-NMR (400 MHz, CDCly): & = 3.67 (s, 3H), 2.44 (t, 2H), 2.32 (t, 2H), 2.13 (s, 3H), 1.67-1.55
(m, 4H).

15 Example 45A

(+/-)-6-Hydroxy-heptanoic acid methyl ester

0]
HsC)\/\/\[f \CH3

@)

Put 10 g (63.2 mmol) 6-oxo-heptanoic acid methyl ester in 50 ml methanol. Add, in portions,
1.196 g (31.6 mmol) sodium borohydride. After the exothermic reaction has subsided, stir for a
20_ further 30 min under reflux. Then concentrate by evaporation. Take up the residue in water, acidify
with 1 M hydrochloric acid and extract twice with dichloromethane. Dry the organic phases and

concentrate by evaporation. 7.9 g (78.0% of theor.) of the target compound is obtained.



- solution, dry ov

54- Chl or 0- 6- (2-f | uor opheny1) - 5- (4- net hoxyphenyl )furo[ 2, 3-d] pyrimdine Stir a
mxture of WO 0[O7¥E2nol) PCT/EP2006/011826
65 (2-fl uorophenyl) - 5- (4- met hoxyphenypfuro[ 2, 3-d] pyri m din- 4(311)-one in 78
m sul phol ane and 11 m (18 g, 0.12 nol )_ﬁhosphoryl chloride for 1 h at
120C. After cooling to roomtenperature, ‘add the reaction solution dropw se

to a m xtur, 1000 ter 0 ni.l % aqu i qu n,
Stirring vi GERMBerg) M COSPRAG ath 7 éa. i 100 Sf Tones TS ey ek
preci pi tat edsat 300 sand. waghpeveral tines with water. Dissolve the soI idin
700 m ethyl acetate again and wash the solution twice with 500 m water
each tinme. Dry the organi c phase over sodi um sul phate, filter, and

concent r at daEple46A [ 5t o by vacuum evaporation. Mx the residue with 60 m

di i sopropyl ether, filter, and dry under vacuum 18 g (81% of theor.) of
15the titl rgmym& sty @b&@(&mdlﬂﬂt_gu{ dod 1): Rt = 5.03 mn 1H NWR (400
VHz, DIVISOg(Zqg yg%y?kb& 7.58- yg/ggt(m 2H) 7 36 7.27 (m 4H),
7.01-6.97 (m 2H) 3.79 (s, 3H) Exanple 78A nyt.

2007/ 079862PCT/ EP2006/ 011826 - Add 217 m (0 54 rml) of a 2.5 M

nbutylllthlumsolutlonln hexan dr at O {"@asolutlon of 77 m

(56 g, 0.55 nol) NN-diisopropidani |nO 60 Het hoxyet hane in such a

way that the tenperature does not exceed -60 r stl rring for 15 nm at
K)

this temperature, add a solution of 116 g (O 50

(4-ethyl phenyl)[(trinmethylsilypoxy]acetonitrile [D.S. Dhanoa, J. I\/Ed Chem
1993, 36(2 42 i 73.m di. X han r pace
of 30 mn N&x F,ggf (tl n%’%‘?l 'bu’rtan? ! 0‘%?711 hnngio CIh?‘Lgﬁ:t agtms)e(;fi 8§(¥Medsmp VHSC? tst}’%nﬁ

sol ution Of(164 ngnc(lﬁofﬁ@ M@bl)ltléﬁroﬁtﬂld{ﬂfoﬁ}b@mabﬁemyd&t ibintyBiH3THIF and stir for 30 min at

i xtur 6 Lo Gt BRPOOF QOB brisPRe g TROA CHTOARTE SHUT Al TH000 1 (Ealar

aqueous 10 r3fFDMHI mﬁﬂtlerfdrciefuﬁpérutﬂ QRen @Xld Aeh et Re@ichydd waet AtliQcidMskht he
organi c, phase with satd. amoni um chloride solution, dry over sodium

sul phat ¥ antd”f Fitcercid soBfieR Atxmagtonthmor; Wit otk afﬁvatwemhm Pt PFES Vel
1900 m  di a8 wik32fd. HodiBt BacRle @MHio2d68 Hler %M QGIRhAL 1a6d @6hddntAe the
residue and stir for 16 h at roomtenperature. After adding 4000 m satd.
aqueous sodivepArdienoP s boshyernapgrandyt ¢ giticariee sogay ‘PﬁClOéFWF/etaﬁle%C&taée Sdash
t he organi o S gh e
BB DAkl by M0 B el A5pinls 10QaDka SRkt SR IADRD
- vacuum eva;id'mé?ﬂﬂtont PLErlrfpyﬂ)t hentaIBS| d’lpeo‘ibyl(f%asﬁ dhr ovmtivgreapyRehhgirdivela gel
(solvenis c hex I d). Mx the product fraction thus
obt ai nefdS i nﬁ%ﬁ%ﬁgpﬁfu 3%%%6”?96'% tP’l eSté 240 m petroleumether, filter, wash
with petroleumether and dry under vacuum 50 g (85% purity, 33% of theor.)
~of the ti t IIEI -XMRpo Hz SCoOEab red.1 4. (EQnHI?HjB(QW&,II(BId, 3196-3.68 (5 245,01 Ti- N6 M,
(DCl):r- ( MEN H-NVR (400 MHz, CDCl13): 5 = 7.87-7.85 (m 2H),
7.28-7.19 ( ) %w"}ﬁ)ﬂzb(d@iﬁkm 211), 6.22 (d, 111), 4.64 (d, 1H), 2.65 (q,
211), 1.21 (t, 3H). Exanple 79A WD 2007/ 079862PCT/ EP2006/ 011826 -97 -

Example 47A

(2R)-1-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}propan-2-ol

20

and



RPut 50 g (0.19 nol) 1-(4-ethy|phenyl)-2-(2-f|uoropheny1)42-hydroxyethanone
apd 17g (0.9 2087/979%&Pononitrile in 93 nl DWF. After stirmGIYEPHO6HGLIE0
mnutes, add 17 m (12 g, 0.12 nol) diethylamne, cooling with ice. Stir the

reaction mxture for 1 h with ice coolings_ Then leave to 5 warmto room
tenperature and stir for 4 h at this tenperature. After adding 500 mM water

d irri f ] h hase,. .Add, 500 '
and decant G0t 15 SBEARNIRE SR ot PALR R R S (R R 7 oyl

acetate, dried over sodiumsul phate and filtered. Concentrate the filtrate
by vacuum evaporation. According to DCHgnal ysis (solvent: cycl ohexane/ et hyl
acetate 4:1), the residue still contains

1- (4- et hyl phenyl) - 2- (2-fl uorophenyl)\2- 10 hydroxyet hanone. Therefore, the
residue is again reacted in 90 M DWWsith 5.5C;(0.08 nol) nalononitrile
and 10 M (7 g, 0.10 nol) diethylanyne i accodgggfékMﬁth t he above
procedure. Add the reaction mxture\to/800 rgve acetate and wash three
times with 300 mMl water each tine and Qance th 300 m satd. sodiumchloride

solution. Dry the organic phase—exer sodium-sul phate, and filter.
Concentrate the filtrate by v 2 [ ;TPurifythe resi due by flash

chromat ogr aphy 15on silica gel exane/ et hyl acetate 3:1). 36
g (61%of theor.) of the title TO ained, and is reacted w thout
further characterization. Exanple 80A 544 ‘ _

- Et hyl phenyl) - 6@%24 | uor ophengef uro [2,3 -d] p%ri m di n- 4%3112 -one ftC WO
2007/ 07986 FPCT EP200B/ 5 ramds (2B)spropangrd.21diq i 3¢ U 7HHEpAYd fpl6rigc (] Ignmol)
dropw se t%o%@s@umerz(-gut?@t TRA Lird6E4 hien@NBYAR hOET 3fhef CodtRfloBtdnfi aliPl sdQidhioR at
this tenperature. Then aéd 36.0 g (0.12 nol) 2-am no-4-(4-ethyl phenyl)-5-(2-
f | uor opAeny00-GBcl1#§p omictly #-+orerid(4sméthoxtypleenyt)-gtpberey 1ot 2, >4 phiriaidine30 0.5 maf tBF
cooling to t - 0 ' ¥t . i r

o1 1 punp. vAEARe FERERAL b pRETRENELE G TREHE it EKREEH A%, UIAEY
-10C for 3GvitindicHlorbmethanenwadhwatert dnd50idify withel08ootreedacit sodwionoPephraet the phased dry

under vacuum . 6 86% purit A45% of .theor.): of the title conpound.jis
bt o ned. THPCES (el et by o 0Rlounll ROy biEn hast SETPRER A
10111- NVR (sétQ0sddintirn cME stfijtiond dey dr aBighditum sylpHutd) and8cofﬁﬁep¢ﬁte Bytyapdrab@r. 7. 45
(E)r(narrg:_Del’08Zx?ﬁgfy%yzglro(mn;togﬂalg)ny 01’71 si 1%5 ge'l ](glv(errlrt]: C}?c'l_g}fexazn'eﬁetjﬁyl( zﬂ:’etatzel_’Pﬁ) giéclo?digé to 113[[_') '

4- Chl or o- 5-NMR ethb YdoRRER W Inhixfird &F the tod ahesonfids! A[taBoft. Ry/g (63184 BEtHERG is
15Stir a suspension of 20.0 g (0.06 nol)

5- (4- et hyl r?ﬁ H‘)‘?‘i) -6- (2-fl uorophenyefuro[ 2, 3-di pyrimdin- 4(311)-one in 100
m (165 g, 1.07 nol) phosphoryl chloride for 1 h at 120C. After cooling to
room t enpenaiyiemeAdd s): Re= b &aGlh AhReml)! An -diopNi$g to a m xture of 330 ni
wat er and 610 m 25% aqueous ammoni a sol'ution, stirring vigorously; a
tenperature rise to 55-65C is observed. Leave the reaction mxture to cool

to room t enJevMR# MALIEClexd FES0I(Rwys, Ewilldl TR tin, BOWDNT 42 (m, 2x 2H), 7.31 (m, 2x
15 3H), 6.97 (m, 2x 2H), 5.31 (m, 1x 1H), 4.48 (dd, 1x 1H), 4.14 (dd, 1x 1H), 4.01 (m, 1x 1H), 3.39

(2x s, 2x 3H), 3.72 (m, 1x 1H), 3.55 (m, 1x 1H), 1.31 (d, 1x 3H), 1.15 (d, 1x 3H).

Production of the compounds listed in the following table is analogous to the synthesis described -

above. It starts correspondingly from 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro{2,3-d]-

pyrimidine or from 4-chloro-5-(4-ethylphenyl)-6-phenylfuro{2,3-d]pyrimidine and uses (25)-
20  propane-1,2-diol or (2R)-propane-~1,2-diol respectively:



iod?Lﬁ?Lﬁ{3?5%892§7%w

eagh ti

me, wash the organic phase with
dry over sodi um sul phate and fil
M x the residue with 150 m petrol eum

tyie filtrate by vacuun1evaporation.

ether, filt

er,

18.7 ¢ (9096pur|ty,

(Met hod 5):
-99 - '1-1]

h@mn(plro

T

7.36-7.24

m 611y

{[5- (4- Met hox$¥men)

- 2- et hyl pi

solution tp a solution of 2.6
m toluene| 15 nm 1, 2-di netho
202 ng (0.5%9 mml) {tetra-n-but
mol ) 4-chlioro-5-(4- met hoxy
reaction 1% mxture for 1
adjust to pH 7 with conce

50 m di chl or onet h:

satd. sodi um chl oride solution

opan-| -

concentrat € by vac

filter,

(racemat e)

and purify
wat er/ acetonitrile).
ned. LC-MS

is obtali

266 (0,
P CHI13 0

1.26 g (

lum evapor at i on.
the filtrate“hy preparative RP}

%4% of theor.) of the
Met hod @), : R = 2. 7BIxnlith; 4. M @dIx3dh), 384 hHl) b

Pi um hydr ogensul phate and 2 0 g

coolin
: ,(,/chl oric amg“3 %?%
ane each tine. Wash the conbi nethxargani®mnexk BAGISO0M

dmgd . over sodium s
M Xx the raw pr

e oA o-

anpt
nLQ;—K/BS (]1\@9@}0}1 7): Ry =3.76
%lﬁggg 'ﬁ%gi %W/ de

3H)™

fﬁ/ﬁi’%ﬂ%ﬁgg&m e“

wash with ice-cool ed petrgkeum et her and dry under vacuum

80% of theor ) of the title conpound is obtained.

rai z = 353 (MFH) ¥ WO 20p71079862PCI/ EPZ006/ 0

D MHz, DMSO- d%yuct'se— 8.91 (s, 1HnalptigBdatagzg (m 2H),

EJ T2 (T,

1) 6- phenyl fx‘fwo[z 3-d] pyri m di
R Add 4.8 nl of 12|5

(29.7 mol ) 2- net

LC- M5
11826

in 45

ngod5 m waderH)at 7OC After adﬁlng

(5.
‘3{-1@11}@;;@00114@&7@1\4 Qg defr:

& 2% iEe e e

ényl furof 2
ter

ul phate, filter and

Héitet 25 SR6 Bt Halidh |

FARY-£74 @k adiremts 37 (dd
15desi red product

94
t he

with
h .

(s,

1H NVR (400 MHz, CPCl13): 5 = §. 58 H) oH7.55 ( N 2l -1y 3/ (M
5H), 7.00 (d, 21-1}, 4.48 (t, o 4°€4J\(dd 111) %Qﬁ?’g‘%%%’dg,“tﬁ’,xgél
3H), 3.23-3.14 (m |211), 0 S 1H), 0. 72 (20 @Hx 30 Exanpl e 83A
(2R, 3R) - 3-{[ 5- (4- Mt hoxyp! ohg/ylfuro[z 3-dl pyrim di n-4-yl ] oxy}but an-
2-o - 100 - CH /3 o}

49A LC-MS (Method 8): R, = 3.06

min (single peak); m/z =375
(M+H)"

'H-NMR (400 MHz, DMSO-d):
§=28.57 2x s, 2x 1H), 7.55 (m,
2x 2H), 7.41 (m, 2x 5H), 7.29
(m, 2x 2H), 5.33 (m, 1x 1H),
478 (¢, 1x 1H), 4.72 (d, 1x 1H),
435 (dd, 1x 1H), 4.11 (dd, 1x
1H), 3.79 (m, 1x 1H), 3.42 (m,
1x 2H), 2.69 (2x g, 2x 2H), 1.22
(2x t, 2x 3H), 1.18 (d, 1x 3H),
0.90 (d, 1x 3H).




0 Add 2.4

(14.8 nmol )&1?22&0?5‘/%918%%&

ane-2,3-diol in 20 ni

N sodi um hydroxi de solution to a
t ol uene,

ﬁf&’/ﬁ?&)tﬁ?{ft 18284 9

1 2- di met hoxyet hane and 7 ml water at 70C. After adding 101 ng (0.30 nmol)

t et ra- n- but yl ammoni um hydr ogensul phat e amd-1.00 g (2.97 mml) 4-chl oro-5-
(4- met hoxypheny1) - 6- phenyl furo[ 2,

3-d] pyri m di ne,

5

stir the reaction m xture

for 17 h aff 7/OC Ajter cool'ing to roomtenperature ust to pH 7 wth
concent r at ey chl ori c aci d. StEatEct three ti meénwgt“}ﬁ‘l d¥an '

di chl or onetthane each time. VaSh_the conbi ned organi ¢ extracts W th satd.

sodi um chl ori 88 solution, dry o¥&r sodi um sul phat eLCMY Qéthaddd: Beoneént rlat e
by vacuum gvapor at i on. M x the\raw product with m,Itﬂ{}la( }?éle b 08t = 3agld [:UI’I fy
the filtrate by preparative RPFHRLC 10(gradient: water acetonltrl 60g
(50% of theor.) of [the desired osbt ai neMt0" Vs ( Met hod 7) R
3.95 mm raiz = 391 (MtH) + 1H , CDC13) 5 =28.56 (s, 1H, '55
(d, 2H), 7,48-7.35|(m 5H) CH. 29 (dt I-‘lﬂbvm@WMHLle\@Q}ds)C 81
(s, 3H, 3,73-3.62{(m 1 , 0.85 (d|.3

15( 2R) - 1- [ Benzyl (et hyl ) ani=s w2-0l  Stir a ?11“5253r(e“o?%§%g§3((§‘1.2
nunol ) (2R)-1-(benzyl am no) propan-2-ol [F.L. Del f{2x Bynt.heenox599,7.24,

450- 454] , :t.85 m (2.0 g, 23.3 mmoid) of a 35% aqueous fo rrgfzdeh}/d&ﬁsol ytion
and 3.6 nl |(4.4 g,]95.3 mol) formic acid for 16 hOAEEH: PRIk IX Mk er
cooling to|roomtenperature, fif% 20 neutralize Mtyg‘l(t415;%}§0mm hydnpxi de
sol ution and then djust to a pH value of 9. Extract wt th acetate.
Wash the onganic phase three ti 310 M wat 4h‘t3%@éhlxt]|PHeX1H

sodi um sul phate and filter. filtr B.H@) byg &aclgqﬁ)ey@o@{ ati on,
and dry. 3408 g (78% of theor. eS| red product i1s obtained. WD
2007/ 079862PCT/ EP2006/ 0118 - M5 (Met hodlx33H), 2?6%(25815%721@, lggz =
180 (M+H)+|1H NVR (400 = 7.31-7.2 inl, i vcady (d,] 1H,
3.81-3.72 (m 1H), |3.48 (Q—=2 (dg, 2H), zﬁ%@%‘é?@?ﬁ%“ﬁ%ﬁﬂ(d 3H) |
Exanpl e 85A (2R) Benzyl 2- 0.90 (d 1x3H)

{[5'(4' et h)l }JTIUIT)’J.? U—pTrCITYI I_Ulv]_ E, O UJ—[J)'I I III ul = 'yl Jmel

- N- et hyl propane- 1-

di spersion in mneral

(2R) - 14benzBaatupd 31 ) am no] pr opan- 2- ol

am ne Add 167 ng (4.18 mmol)

oil) to a solution of 600

1-[Benzyl(methyl)amino]acetone

in7m THFat

sodi um hydri de (as 60%
ng (3.35 nmol)
roomtenperature.

Put 12.118 g (100 mmol) N-methylbenzylamine with 16.584 g (120 mmol) potassium carbonate in

100 ml toluene. Add dropwise 11.103 g (120 mmol) chloroacetone and stir overnight under reflux.

Then cool to RT, filter to remove the salt and concentrate by evaporation. Purify the residue by

chromatography on silica gel (solvent: cyclohexane/ethyl acetate 8:2), obtaining 9.0 g (50.8% of

theor.) of the target compound.

10
(s, 3H).

Example 52A

(+/-)-1-[Benzyl(methyl)amino]propan-2-ol

'H-NMR (400 MHz, CDC13) 0 =7.36-7.22 (m, 5H), 3.57 (s, 2H), 3.13 (s, 2H), 2.29 (s, 3H), 2.13



10 After st ten mnutes, add a solution of 1177

4- chl or o- 5- Wﬁj%@ﬁ@g%ényl) 6- phenyl furo[ 2, 3-di pyri mdine ng@nﬁw‘ﬂand 62
mg (0.17 mmol) tetra-n-butylammoni um i odi de Stir the reaction mxture for
16 h under reflux. After adding water and/sethyl acetate, wash the separated
organi c phase with 1 N hydrochloric acid and satd. sodium chloride sol ution.
Re-extract the aqueous phase with ethyl acet ate Conbi ne the organi c phases
and dry over sodium 15 sul phate, andfli | tC&t, trate the filtrate by
vacuum evaporation. Take up the resibue |’Lp cy Xane/ et hyl

acet at e/ di chl or omet hane and chr 09 ow’si N-Ca gel (solvent:

cycl ohexane/ et hyl acetate 5:1, 2:*1, 1:1, then- et hyl acetate). 1366 ng (83%
of theor. ) of the desired product is obtained. LCGMs (Method 8): R = 2.08
mm rn/z = & oMrids. 132043 1~ mﬁy((ﬂ%ybdﬂamo EM&@% 4oSm &eﬁlznc(lsAdaH)m RT 1n
755753(m2H),742734( 5H), 267

5.57-5. 49 (RAftiopswithtigge gp4 112@-62255"@8012 éﬁdxmcr"lzfdaée 29*‘35“ (1%”’2#}} ‘Tlu"égh‘(’"s
3H), 1.23- 1507 sifBer 8dinin undeiLQ&lux &&@P&a@e @Vaﬁ;gl@lor?and take up the residue in water. -
f[5-(4-Ethyl phenyl) - 6- phenyl furof 2,3-d] pyrimdin-4-yl] y}

- N-met hyil pridpmeietvice with atonhiagerie.oVaskt Be combined wp@alcoplwsqmemw@ #ib | spdium
pal | adi um n [

(4 et nyl phangi e sfuaoldhlares oy e T N Gl
-amine in Z@lﬁ%qfﬁhmr m,!bthﬁs’aﬂgammpeurfdm ohtzineicvithounsherarygiafiomnd stir for 14
h at roomtenperature. After filtration with a MIlipore filter and washing

several ti a te e f|| b va

evaporat i OW QOWéerﬂg 536n922 gstn}btrl(fg?ﬁé f&)e(ﬁi y%)u 'f#yént%f/l)
preparati ve2. RD(dd,lﬂHH.Q (dgr av Bmt (s, Y enl eeHpni tril e) 1 03 g (77% of
theor.) of the desired product is obtained. LCGM5 (Method 8): R = 1.79 mn;
nilz = f’bgs M H H+ 'HNR (400 MHz, DVMSO-d6): 8 = 8.60 (s, 1H), 8.18 (s,
HC007) , 2H), 7.46-7.35 (m 5H), 7.34-7.28 (m 2H), 5.48-5.40
(m 1H, 4.22- 2.93 (br. s, H1 e), 2.86-2.82 (in, 1H), 2.72- 2.62 (m 3H),
2.24 (s, 3HM-)-N-Brhzl-2235-(4metbbYyphédy])Bxahany] frr§ 2 A-ddpytinlidbX-yRokdv-aetgt-opy! | am
no butyric acid tert-butyl ester oOH3 CH3 CH3 Add 2583 ng (78.69 mol)
pot assi um dAPBERAEEI"2780 ny (12. 46 nmol ) 4- bronobutyric acid

Put-1.878 g (8.91 mmol) (+/-)-1-[benzyl(methyl)amino]propan-2-ol under argon in 20,ml THF and

15 cool to 0°C. Add 4.5 ml (8.91 mmol) of a 2 M solution of the phosphazene base P2-tert.-butyl in
THF and stir for a further 10 min at RT. Then cool to 0°C again. Add 2.00 g (5.94 mmol) 4-chloro-
5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine and stir for 1 h at RT. Then dilute with ethyl
 acetate and wash with water. Extract the aqueous phase once more with ethyl acetate. Combine the
organié phases and wash with satd. sodium chloride solution, dry over magnesium sulphate and

20  concentrate by evaporation. Purify by chromatography on silica gel (solvent: cyclohexane/ethyl

acetate 85:15), obtaining 1.71 g (60.0% of theor.) of the target compound.

LC-MS (Method 8): R, = 1.88 min; m/z = 480 (M+H)"



tert -butyI 184 nmg (0.50 rrrml) tetra-n- butylarn 0 a
sol ution of @?gﬁ@@gz(lz 46 nunol) (25)-1-am nopropan-2- W/EB&%&EHH%F
Stir the reaction mxture for 48 h at roomtenperature. After filtering-off
the inorganic salts, concentrate the fil-ttpate by vacuum evaporati on. Take up
t he residue in dichloronmethane and chromat ograph on silica gel (solvent: WO
2007/ 07986 2RGTURRAANGHR1BMRG.<: B35 50 ¢4 61 oTeotai haer suatkamp 1435%samuenys.
anmoni a solution 9:1 % mg ESO% of theor.) of the desired roduct is
obt ai ned. &3NS et ﬁ%é5 py 1H:? .81 (s73Hhi3rf;] (A iHi 22AdEMIBHBEHES FD. BRI
(400 Mz, DWMBQG stfh:3B. = 4.39 (br. s, OH), 3.67-3.59 (m 1H), 3.38-3.20 (br.
s, NH), 2.5172.47 (m 2H), 2.39-2.37 (m 211), 2.21 (t, 2H), 1.60 (quin,

2H), 1.39 (s, 911), 1.02 (d, 3H). Exanple 88A 4-

{[(28)-2- H)E:&Emnjazﬁﬁpyl | i met hyeami nol buty ¢ acid ten -butyl ester OH3 11\10
0 CH3 "Add 0.62 m (670 ng, 7.81 mol) of 35% aqueous

f or mal dehy | at I to a
sol uti on oﬁ%{f—’f R S R S s i
acid ten.-butyl ester in 10 mM methanol. Stir the reaction mxture for 16 h
at. room tenperature. After adding 30,@1"3\/\/at er and 40 m dichl oronet hane, dry
t he organi c phase over sodium sul ph@te, and filter. Concentrate the filtrate:
by vacuum evaporation, and dry. 323 g (81% of theor.) of the desired
product is obtai ned.

Put 500 mg palladium on charcoal (10%) under argon in 100 ml methanol. Add 1.7 g (3.55 mmol)
(+/-)-N-Benzyl-2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-N-
methylpropane-1-amine and 2.5 ml acetic acid, and hydrogenate at RT and normal pressure. After
10~ 2 h filter with a diatomite filter and concentrate by evaporation. Dissolve the residue in water and
wash twice with ethyl acetate. Discard the ethyl acetate phases. Make the aqueous phase basic with
solid sodium hydrogencarbonate and extract twice with ethyl acetate. Wash the combined ethyl
acetate phases once with satd. sodium chloride solution, dry over magnesium sulphate and

concentrate by evaporation. 900 mg (65.2% of theor.) of the target compound is obtained.
15 LC-MS (Method 2): R, = 1.57 min; m/z = 390 (M+H)"

'H-NMR (400 MHz, CDCl,): & = 8.50 (s, 1H), 7.63 (m, 2H), 7.38 (d, 2H), 7.34-7.25 (m, 3H), 6.96
(d, 2H), 5.45-5.35 (m, 1H), 3.88 (s, 3H), 2.64 (m, 2H), 2.30 (s, 3H), 1.35 (d, 3H).

Example 55A

(+)-tert.-Butyl{[1,5-dimethylhex-4-en-1-yl]oxy}diphenylsilane



15 GC-MS h 124= 4.57 nin; in/z = 186 (M CH3 400
MHz, DIVBO(d %)20@7/]];%@6 (d, 111), 3. 7|1-3.262 (m (1H) .29 Q‘ET@%&“% 2.18

‘(m 3H), 2.16-2.10 (m 411), 1.63-1.55 (m 2H), 1.39 (s 9H), 1.02 (d. 3H).
Exanpl e 89A 4- {[5-(4-Met hoxyph enyl)-6-@o-enylfuro[2 ,3 -d]pyriraidin-4-yl]
oxy pentan-2-ol H30,0 20 - 104 - Add 7.9 nil of 11.25 N sodi um hydroxi de
solution to a solution of 4.64 g £&44.54 mvol ) pentane2,4-diol in 75 n
toluene, 27 m 1, 2-dinet hoxyethd 25 m water at 70C. After adding 302
7

ng (0.89 nmol) tetra-n-butyla hydr ogensul phate and 3.00 g (8.91 mmol)
4-chl oro-5- (4-met hoxyphenyl) {6cphefiyl f uch] 2, 3- d] @H,j m dine, stir the
reaction mxture for 17 h at 76 A ter |5 coolin to roomtenperature,
adjust to pH 7 with concent r 8% hQﬁh tract three tines with
150 m dichl oronmet hane each tiHe. sh” t he conblned organic extracts with
satd. sodium chl oride sol ution, [dfyyver sodium sul phate, and filter,
Concentrate the filtrate by vacgym gyaporation. Mx the resi due with
acetonitrile, filter, and chroma aph the filtrate on silica gel (solvent:
di chl or onet hane/ net hanol'). 2.37 g (65% of theor.) of the desired product IS
obt ai ned as a 10racem c diastereoneric.m xture. LC- M5 (Method 8): R

.81
min; nilz A0 WDfq>mm<111-@R>me@weﬁahw:2-®|vBo%ml FicbesErgner b S31e i n
square bra , Sy
0515 B Uy PrnlBeal s So Bl olthytigfrd il Bma s,
4.46 (d, OHropviske BY. 91dg (42000, mrBolB 2er( HutyBliphenyll@dsilage. R3jjoye BhegepobingOlegys) to1H)

[ 3. 46 3.37 7 ,
46337l Aty AP T LdReTh B A 0 el bl vl
[ 5- (4 Et hyl ﬁ@haﬂy\iz)terGeapllnelmel Diryttle prgarBe d]lq:sy rolvm nhagnesﬁutyll s}llp(hatxyan}i concentrate by
met hyl ) -3, 3-
odi m hydr SRR B it O 5% BorHPTORes LA gt 155 AR 5s SpEed
acetate 95:5). 135.0 g (94.4% of theor.) of the target compound is obtained. ~
'H-NMR (400 MHz, CDCl5): 8 = 7.69 (m, 4H), 7.42-7.32 (m, 6H), 5.00-4.95 (t, 1H), 3.88-3.80 (m,
10 1H), 2.02-1.88 (m, 2H), 1.62 (s, 3H), 1.52 (s, 3H), 1.52-1.48 (m, 2H), 1.06 (s, 3H), 1.05 (s, 9H).

[0]p2 = +20.2°, ¢ = 0.689, methanol.

Example S6A

(+)-(2E)-6-{[tert.-Butyl(diphenyl)silyl]oxy} hept-2-enoic acid fert. -butyl ester

15 Put 22.20g (60.55 mmol) (+)-tert.-butyl{[1,5-dimethylhex-4-en-1-yl]oxy}diphenylsilane With
| 165 mg (1.96 mmol) sodium hydrogencarbonate in 240 ml dichloromethane and cool to -78°C.
Feed in ozone. gas at -78°C, until there is a light bluish coloration of the solution. Then add
47.376 g (762 mmol) dimethylsulphide, leave to return to RT and stir for a further 1 h at RT. Then

add 27352 ¢ .(72.66-mmol) triphenylphosphoranylidene-tert.-butyl acetate and stir the mixture

20 overnight at RT. Then concentrate the mixture by evaporation. Purify the residue by



20 20 butyl 1,3-diol in 25 mM toluene, 8 n 12d| nd 8
m wat er %%%7&7 adding 101 ng (0.30 mml) tetra-n-b @ﬁéﬁ%‘ﬂ?ﬁﬁ%g
hydrogensul phate and 1000 nmg (2 99 mmol)

4- chl or 0- 5- (4- et hyl phenyl) - 6- phenyl f ar o[ 2313-d] pyri m di ne, stir the reaction
m xture for 17 h at 70C.- After cooling to roomtenperature, adjust to pH 7

with concen&m@hﬁg%mﬁglroﬁ@hw leo?sﬁéthyc@h%ia%/"et ‘?42&;&;1@'9@}3 Q)'bﬁé[nf’&%ti} d§(95\4&§$‘f the

organi ¢ phase wt |um chl oride sol u dry 25over

sul phat e, afigorpiof the targeteoraranngd-drceonding t4 \H-NMR: éheb'i/z\fﬂé.leeﬁﬁri%%'apor ation. Mx

the residue with nethanol, filter, and wash with diethyl ether. Purify the

filtrate bymrg@@r@&iwg@ﬁ#jﬂﬁ - 105 - (gradient: ater/aceton tile). 275
ng (21% of theor ) of the desi Ted product racemate) is obtained. LC M5

(I\/bthod 9): R=4.55nn; Inez = 431 (M+H)* 1H NAR (400 MHz,

DVSO- d6) : ~ 8'H=NBIRs@0¢ MHZIQPCh? 8537.%7 611 4{Im7. 420743, (7 6 3B 6823673 (At 1181 $)05 (d, 15,

7.30-7 5 ( Soy 41
(111 3 35570 2y o shly, GotS (o Js @ 48 Ko gy 195 6ord
311), 0.67 (s, 911). Exanple 91A 3- 1[5-(4-M et hoxyphenyl)-6

- phenyl f ur o[[o@,f% a2 p§; £ miodi20,- Metiydnbl. oxy butan-2-ol C H3 10Add 4.8 nl of 12.5
N sodi um hydroxi de solution to a m xture of 2.68 g (29.70 mml) (2R 38)-

but ane- 2, 3- gl ol ]i 3145 m toluene, 15 m 1, 2-di net hoxyet hane and 15 ral water
at 70C. Aft f 0.20g (0.60 mmol ) tetra-n-butyl anmoni um _
hydr ogensul phate and 2.00 g (5.94 mvol) 4-

chl or 0- 5- (4EsRM6XTHdhanyeb)-2-6agb eny lebba]12s8r d] pyri m di ne, stir the reaction
m xture for 17 h at 70C. After cooling to roomtenperature, adjust to pH 7
with concentrated hydrochloric aﬁ,{p 15 Extract three times with 100 m

di chl or onet hane each tine. Wash é combi ned organb?_kextracts w th satd.
sodi um chl ori de solution, dry ox ilter, and concentrate
by vacuum evaporation. Puri f)H(Dhe raw produc ative RP-HPLC
(gradient: water/acetonitrile). 1.26 g (54% @gf th Qr of the desired

pr oduct is obtained as (R SI S, R) racemate. L[C M5 (thhod 8): 12, = 2.81
mn; ink 391 (M+l11l) + 201H NVR (400 MHz, DWVSO- d6) 8.57 (s, 114)

735 7w gy a4 1)
WO 2007/ 079862PST MER2001612043.3 26 (276ﬂ0ﬁn91) %@h@y@ﬁo&pﬁoﬁoa@eu@ adil tehiokyty Bester.

{01[45/ g4 et hex: tehnel{}%léat%ph& Wililo W'sBrukin sher SR 56 n-4-yl) oxy} prop an-1-01

Add 187.4 ml (187.4 mmol) of a 1 M solution of DIBAH in THF dropwise to a solution of 17.87 g
(178.5 mmol) (R)-y-valerolactone [(5R)-5—methyldihydroﬁlran-2(3f1)-one] in 200 ml abs. THF
15  cooled to -78°C. Stir the solution for a further 1 h at -78°C and then add solution A prepared
above. At the end of addition, slowly heat the mixture to RT and stir overnight at RT. Add the
reaction mixture to 300 ml ethyl acetate and precipitate with 50 ml concentrated potassium sodium
tartrate solution. After phase separation, extract the aqueous phase again with ethyl acetate.
Combine the organic phases, wash with satd. sodium chloride solution, dry over magnesium
20  sulphate and concentrate under vacuum. Purify the residue by chromatography on silica gel
(eluent: cyclohexane/ethyl acetate 5:1). 32.2 g (90.1% of theor.) of the target product, containing

small amounts of the cis-isomer, is obtained.
'MS (DCI): m/z =218 (M+NH,)"

'H-NMR (400 MHz, DMSO-d): & = 6.70 (dt, 1H), 5.73 (d, 1H), 4.4 (d, 1H), 3.58 (m, 1H), 2.28-
25 2.13 (m, 2H), 1.47-1.40 (m, 2H), 1.45 (s, 9H), 1.04 (d, 3H).



O Put 1.0 I) 2- met hoxypropane-1, 3-diol in 2 542
ng (4.825 m%r%%()égo assiumtert.-butylate and stir for %dﬁ/ﬁﬂz}’{ﬁw . Then

cooI to OC and add a solution of 650 ng (1.93 intnol)

4- chl or 0- 5- (4- et hoxypheny1l) - 6- phenyl fur8f 2, 3-d] pyrimdine in 10 m THF

dropwi se in the space of 30 mn Then |leave to return to RT and stir

overni ght @xaiple 39axt, dilute with tert.- butylnethyl ether and water.

Acidify with 10%citric acid solution and separate t he phases. Re-extract

t he aqueous th tert met hyl Conbi ne the organic
phases and ( v)agﬁsefb E@\%}tﬂyﬁ @&Pﬁy}% éotﬁﬁct‘t\}fz’ﬁetiuﬂyzeggl ution. Then dry over
magnesi um sul phat e and concentrate by evaporation. Purify the residue by
chromat ography on silica gel 4sglvent: cycl ohexaneethyl acetate 7:3); 587 ny
(74. 8% of theor.) of the tag onpound is obtained. LCM (Method 8): R4 =
2.53 mn; mz 407 (M+H) + 111 NVR (400 MHz, CDC13): 8 = 8.53
(s, 11-1), 7. 62 (m 2H), {39—Mm 2HIH 32 (m 3H), 6.97 (d, 152H), 4.53
(d, 2H), 3.88 (s, 3H), 3.63-8.5% (m 1?—|)

Exampl e 93A 6-{[(1R) - 1- F*Hény et R
Put 8.80 g (55.63 nmmol) 6 gpt anoi ¢ acid and
(R -(+)-1- 20 phenyl et hyl amget her in 100 nd tolGHpe at RT. Add a
catal yti c anmount (appr ox. t\ of p- tol uenesul phonic acid and heat
overnight with stirring on aNsater separator. Then partially WO

- 20071079862PCT/ EP2006/011826 - 107 - concentrate by evaporati on f| I ter off

any solids usi ng)sga gaper lter, and f concentrate the fi]
evapor at i oRut o539 64 W@Ot)éﬁ @&61{51‘3’17‘@3’ ipheRYhEIHBIoXY  AeR]- 28&5161‘3&521‘1 tﬁ” g '/buEYl

Raney Nisckele/( 00 i dihn¥elief? wARe Ryer qu Nahg f)a@l'adﬁl%/chal@&al ‘&2(@/@"11101%{6%&11

filter on diatomte and concentrate t e filtrate evaporation.” Purify the
resi due by vetiand hyérogamate atmaphhpressurs e RE b tgled en@@é ydaggen uptake, filter the mixture

5di chl or Om%Elbl E&A nﬁ%ngéentgﬁe C% 6\88? EI?ILO&%@(]) g}é‘ﬁ)"/g O%ﬁl ori%)f(a{e tgggtocron)po%g he

target conpoun TCh 1s rea ther cterization
2007/ 079862)9@15/6EP2006/011826 - 108 - Exanples of application: Exanmple 1
6-{[ 5- (4- Met hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyr m di n-4-yl | am nol hexano c

acid e (DCI): iz = 458 (MNH,)

35234%(m§:Hg 3.32 (s, 3H.
thyI ester CH3 CH3
.74 g 5.63 mmol)

10 'H-NMR (400 MHz, CDCL): 8 = 7.68 (d, 4H), 7.43-7.33 (m, 6H), 3.87-3.80 (m, 1H), 2.12 (t, 2H),
1.53-1.20 (m, 6H), 1.45 (s, 9H), 1.05 (d, 3H), 1.05 (s, 9H).

[o]p™® =+14.7°, ¢ = 0.7925, methanol.

~ Example 59A
(-)-6-Hydroxyheptanoic acid zert.-butyl ester

CH

3
o FHs
HO" \FCHB

15 O CH,

Method 1:

Put 141.0 g (319.94 rnmol) (+)-6-{[tert. Qbutyl(diphenyl)sﬂyl]oxy} heptanoic acid zert.-butyl ester in
280 ml THF. Add dropwise 479.90 ml (479.90 mmol) of a 1 M solution of tetrabutylammonium
fluoride in THF and stir overnight at RT. Then add 4000 ml of a 10% aqueous sodium chloride
20 solution and adjust to a pH value of about 3-4 with citric acid. Extract twice with 2000 ml ethyl

acetate each time, and wash the combined ethyl acetate phases once with 2000 ml satd. sodium



H3C-0 OH H g (3.0 mmol)

4- chl or o- 5%#@ f%i%fghenyl) 6- phenyl furo[ 2, 3-d] pyri m di ne CHE?@(&/Q%?@4,
nmol ) 6-am nohexanoic acid and 1.5 nl DVA in 10 nl DWMF over ni ght at 120C
Add the reaction m xture to water and extg3act three tines with ethyl
acetate. Conbi ne the organic phases and wash with saturated sodi um chl oride

sol ution, dénorf¥edonBYNDSI uversmg%ﬁﬁxﬁ @ﬂﬂat@oa&ﬁ&itﬂ‘a&t 8y tb)&apb@&iéﬂ nanavgmy aki on.
Chr omat ograph the residue on silica vent: cycl ohexane/

10acet at e 2¢Momapyzraphg gn gijcg 223 (spheepls qulfémany/ f‘él?yl @‘f?éat% 4ihyet: 2@6%6@@8 thegﬂ of
obt ai ned. L e(ﬁ{%&&@ﬁoﬂbameﬁ = 2.62 mn; ink =432 (MH+ I H 1\ MR (400

MHz, DMSO d6): 0 (br. s, 1H, 8.31 (s, 111), 7.47-7.42 (m 4H),
740730(m 3 '715(d 2H),, 508(t 1H), 3.87 (s, 3H), 2.08 (t, 2H),
1.50-1. 35 (M @FD: me B0 {MH:h 15 Exanple 2 ‘
7-{[5-(4- Met hoxyphenyl) 6- phenyl fur 0[2 3-d] pyrim di n- 4- yI i am nol hept ano c
acid The “'HWRC%@ bélg 3@595175385”1}%@)2 % ?4%1%1)31 ¥ EB@'(
55. 1% of theor 2007 62PCT/ EP2 1182 109 -

12. 1= 2 72 4H)L 145 (6 9= 1486L BWEH) t 11- 1- NVR (400 MHz, DVBO-c16): 5 = 8. 33 (s,
Hi), 7.48-7.43 (tn 411), 7.40-7.30 (na, 3H), 7.15 (d, 2H), 5.04 (t, 1H),

3.85 (s, 2 0-1.38 (m 411), 1.20-1.11 (m 2H). Exanple
3 564[5- (4%%& hoxyb eny%@nzfthaﬁgnyl furo[ 2, 3-d] pyri m di n-4-y1] am nol hexanoi c

acid sodiumsalt H3C-0 0 Na O Di ssolve 200 ng (0. 464
mol ) 6- { [ 5-Mdthp@2:hoxyphenyl) - 6- phenyl fur o[ 2, 3-d] pyri m di n- 4-
yl ] am no} hexanoic acid at RT in 0 75 n1 rret hanol, 0.5 m THF and a few drops

of wat er, aI? sso?\ged3924n(36§% mnby aCuu Oﬁ(l gf- nso?cI léllélldcoitgl& —b%& es er 1n é)?gtn!ﬂr e

for 5 mn, €n conc F1°0h “an he residue at
hi gh vatuunetha2alandgddf. 7tgh@%;&ﬂlgnﬁﬁm©0m‘hﬂmﬁ SItlS thalmhﬂumédr J_Eaﬂ\mr (et hagdrdgen R =

N _ L s
2.34 mn; ra[%r/n%spheréel?’(%orgnl\aﬁ ’?)l?'esszu@) and then filter on Celite. Concentrate the filtrate by vacuum

evaporation. After chromatography on silica gel (eluent: cyclohexaﬁe/ethyl acetate 10:1 — 6:1),

15.66 g of the target product (48.1% of theor.) is obtained from the residue.
[o]p® = -21°, ¢ = 0.118, chloroform.

15  Example 60A
(+)-1-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl}amino} propan-2-ol

CH,

7/

O

O HN/YOH
/ X CH,
(O~

Add 2 ml DMF, 223 mg (2.97 mmol) (S)-(+)-1-amino-2-propanol and 768 mg (5.94 mmol) N,N-
diisopropylethylamine to 500 mg (1.49 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfurc]2,3-

20  djpyrimidine. Heat to 100°C for 2 h and then leave to cool to RT. Separate the’ mixture without
further processing, directly by preparative RP-HPLC (solvent: acetonitrile/water gradient). 230 mg
(41.3% of theor.) of the target compound is obtained. '

LC-MS (Method 2): R, = 2.25 min; m/z = 376 (M+H)"



141- NVR (30Q NMHz DNBC>d6) 8 = 8.32 (s, 1H), 7.48-7. 43 ( 30

(m 311), 7.%972‘{"3’07%8?3) 5.04 (t, 1H), 3.88 (s, 311), g}?fﬁ’é&%"ﬁ&bj
1.40-1.32 (m 4H), 1.15-1.08 (m 2H). Exanpl e 4 ,

155- (4- Met hoxyphenyl) - 6--phenyl - N-[ 5- (1H-tgatrazol - 5-y1) pentyl ] furo[ 2, 3-d] pyri
nidine74-anine H30-0 HNI!'N'N N WD 2007/ 079862PCT/ EP2006/ 011826 - 110 -
oxide in 50@ﬂkwﬁ9@@?ﬂﬁ&9&9&ﬂ59ﬁl8@%(§Q€b fgﬂ@HZQQWQRﬂﬁfﬁﬁjﬂQ7QM.ﬁ%ﬁ?@ﬁ ion,

take up the residue I n water, acid th dil'ut@ hydrochloric acid an
extract w tHDnpih(hdble 3 o #dB 3. 5%@h1H)hé32)ﬁgdhi)cl hds¥Dwi t h sodi um chl ori de
sol ution, dry over magnesi um sul phate and concentrate by evaporation. Purify
the raw pr RP- Gonsil 250 mnmmx 40 mm 10 ,um 5
acetonitril Qyogragﬁgg?£&%h§ﬂﬂln 10% acetonitrile, 3-50 mn 10% -> 98%
acetonitrile, 50 55 nm 98% acetonitrile). Crystallize the conbi ned product
fractions fExmm¢étAyl ether and dry overnight at 50C in a vacuum drying
cabinet. 598 ng (54% of theor.) of the title conpound is obtained as al nost

SN Y ?ﬁ[éggﬁ\/%z%"g‘%?é@gg hingfRoi - %B?"%lrain"&ﬁ;gmlﬁc’}g?‘%a&% 5.7, 25

(m 711), 7 1 (m 2H), 5.1 (m 1H), 3.85 (s, 3H), approx. 3.5 (m masked by
DMSO signal ), 2.75 (t, 2H), 1.65 (m }&W& 1.45 (m 2H), 1.2 (m 2H). Example
5

(2E) - 6- {[ 544- Met hoxypheny1) - 6- phenyl'
noi c acid methyl 15ester Add 0.095
phosphonoacet ate dropwi se at RT to § pensi on_of 6 ng sodlunlhydrlde
(60% di spersion in oil, approx. 0.539_m F. Stir the nlxture
for a further 1 h and then add 190 ng (\0.49 1)

uro[ 2, 3-d] pyri mi di n-4-yl ] ani nol - hex- 2-e
[

sat urat ed sodi um chl oride sol utfor dry,vanoNconcentrate under vacuum The
target conpound is isolated fron1the raM/product by preparative RP-HPLC
(tw ce) (gradijent; mater/acetonltrlkgg 23. 4 (10.8% of theor, t he
desired pr ottt ™ DMt Aftvaa O Ysmped) (On)e%%erzzampap@l and.297 6%<H1ﬁ8 r?lasvl%NrN-444
(Mir WO 2@&3&6&1&1%@2%? el / tEF’?.@@Q/ @19]731%@01) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-

d]pyrimidine. Heat to 100°C for 2 h and then leave to cool to RT. Then pour onto an ice-water
10  mixture and wait for the ice to melt. Decant the aqueous phase, dilute the organic phase with
dichloromethane and wash once with water. Re-extract the aqueous phase once with
dichloromethane. Combine the organic phases and wash once with satd. sodium chloride solution,
dry over magnesium sulphate and concentrate by evaporation. 1.10 g (98.7% of theor.) of the

target compound is obtained.
15 LC-MS (Method 2): R, = 2.25 min; m/z = 376 (M+H)"

'H-NMR (400 MHz, CDCLy): & = 8.36 (s, 1H), 7.53 (m, 2H), 7.40 (d, 2H), 7.27 (m, 3H), 7.07 (d,
2H), 5.13 (t, 1H), 3.92 (m, 4H), 3.56 (m, 1H), 3.32 (m, 1H), 1.15 (d, 2H).

[a]p® =-3.1°, ¢ = 0.455, methanol.

Example 62A

20 3- {[5-(4-Methokypheny1) -6-phenylfurof2,3-d]pyrimidin-4-yl]oxy}-2,2-dimethylpropan-1-ol



il - DVBO- d6): = 8.33 (s, 1H), 7.47-7.4
7I 40-7. 31 (I\%dé&?m%h (d, 2H§, .85 (dél,S 1H)H? 5.84-5. 78 %ﬁ%ﬁ?@%‘?%@”ﬁ

1H), 3.85 (s, 3.63 (s, 3H), 3.49 (q, 2H, 2.17- 2.10 (m 2H), 1.63-1.57
(m 2H). Exarrpl e 6 (2E) - 6-{[5- (4- Met hoxyq#ienyl) - 6- phenyl furo[ 2, 3-d] pyrimd
n- 4-yl]am no}- hex-2-enoi cacid sodiumsalt Putl19 ng(0.043
nmol ) (2E) - 6- {[ 5- (4- net hoxyphenyl) - 6- mrﬂgnylfuro[z -d] pyri m di n-4-
yl ] am no} - hex- 2-enoi ¢ acid net hyl @ter in 0.5 nmM THE and, at RT, add 0. 43
mM 1 N sodium 10 hydroxide solution)\ Stir the mxture for 24 h at RT, then
neutralize with 1 N ‘hydrochl oric agr&=gand concentrate by vacuum evaporation.
Add a little 1 N sodi um hydr oxi de § {on to the residue and purify

gnt : nitrile). 9 ng (46.5%
of theor.) of the target conpound is Nnsol at . %@ {pI\/Ethod 5: Rt = 2.51
mn; mz 429 (M Na+2H) + 151H 8.3 (s, 1H),
7.48-7.3(m 7H), 7.12 (d, 2y, N5 58(d 2H) 5.60 (t, 1H),
3.85 (s, 3H), 1.95 (q, 2H, 52 fm H) le 7
5- (4- Met hoxyphenyl) - 6- phenyl - -(1H—t@tra -5-yl)hexyl | furo[ 2, 3-d] pyri m di
ne-4-amne WD 2007/ 079862PCT/ EP2006/011826 - 112 - Stir 0.098 g (0. 23

mol ) 7-{[ 5- (4- met hoxyphen - 6- phenyl furof 2, 3-d] pyri m di n-4- am no} -
hept ;nenl{g r]fq(té 5402414. ég rafigiethy prapae hylisl ny%(glill HHF afrdd @%%ﬁ@ (162 pgol)

munol ) di - %M{httérp e a(fieearfd@tlrSfoE% ﬁhﬁ’ilap 1n%YR'T nf}%lﬂtcoatto Q‘Q;Qand'%ti& § solutign of

concentratln evaoatlon up re5|due In water, acidify wth
dilute hydrb@Q’ng (ﬁl‘ 97:mm@1)d4 ehi@toéx(ﬂﬂmoxw}tehyl}févmkfwe[%ﬂﬁdbm@éme\AashS mh&HF

h t r r te
Or a1 © 3B SR Gl AR SO O B ST GG R A
Gromsi | 250ddatiehkor@fethane aho vpaltdr acaohéft with ﬂﬁ%lcet/nwaat:ﬁrsogntlamiamctlsepaﬁte?:thmphasﬁ%

t tril 59 C nitr 34-.38.m n 98% acet n|tr|Ie
zg(ie Om(5r51%)ﬁ;ftraftﬁgo?qufougﬁjg?sﬁgmf eﬁ%}g%%’ﬁth%fwi SOBHPS e AEF RSP Ste(acrysf) acle)s
LG I\/Bd( Met heith 2)d. sdliym shldrid@Osohikion, dmf dver—rrﬂ@&m(lﬁﬂ-sﬂt}phaté.)ﬂd bOdenirMVBy 6%&3&/2'12
DVBO- d6 8 =1 r..s, 8.3 (s, | 7.25 (m 7 7.15 (m .
5.1 (m)1H)12%&%-(9%}%?“%%-,}%}3%‘&%??0(@38“ O%lg%ded by(DIVISOH)S| gnal),(2.85|_2t,
2H), 1.65 (m 2H), 1.35 (m 2H), 1.1-1.3 (m 4H). Exanple 8
6-[ (5, 61D phemd @vwtieldZ) 3, e]3merhia) dizr-45 Y- nol hexanoi ¢ aci d met hyl ester

w o Il

'"H-NMR (400 MHz, DMSO-dq): & = 8.57 (s, 1H), 7.53 (d, 2H), 7.42-7.33 (m, 5H), 7.02 (4, 2H),
452 (t, 1H), 4.11 (s, 2H), 3.81 (s, 3H), 3.01 (d, 2H), 0.69 (s, 6H).

Example 63A

(+)-4-(Trityloxy)butan-2-ol

15

Put 18.560 g (205.94 mmol) (R)-(-)-1,3-butanediol in 260 ml dichloromethane and add 27.092 g
"(267.72 mmol) triethylamine. Cool to 0°C and slowly add 57.987g (208.00 mmol)
chlorotriphenylmethane, Leave to return to RT and stir overnight at RT. Then add 12.9ml
methanol and stir for 30 min. Wash twice with water, twice with satd. ammenium chloride solutien

20  and once with satd. sodium chloride solution, dry over magnesium sulphate and concentrate by



156 Stir 55 0,131 nunol)

6-[ (6-brono §y%%%ﬁw?$%ro[2 3-d] pyri m di n-4-yOam nol hexano %C5ﬁ¥ﬁ°%wﬂﬂ§%
ester, 0.131 m of 2 M aqueous sodi um carbonate solution (0.26 nunol), 4.6
ny (0.006 i =01) bis(triphenyl phosphi ne)padgl-adi unm(11) chloride and 20 ny
(0.164 nmmol) phenyl boronic acid under argon in 0.4 ml DVSO for 1 h at 80C.
After coolif@poritidhl PYrifyN@ie ”Beéi&dér gy %%h{af%gia Ny QM PP qbdivedr: RRciohdsEne/ethyl
(gradient: %er/acetonltrl % of theor.) of the target
conpound i sacelbtedPried.2: D@%@O@W&Q H’é@f ﬁh)‘:@r )RS the tZg@ tompeynd ispbieined416 (MHH) +
111- NVR (400 MHz, DVMSO-d6): 5 = 8.34 (s, 1H), 7.62-7.53 (m 5H), 7.47-7.42

(0 o1; @%@C@f‘(ﬁﬁﬂmﬁflé 110 (W 2528y - 113 - Brampie o

6- 115- (4- thhylphenyl) 6- phenyl fur o[ 2, 3-d] pyri m di n-4-yl | at ni nol hexanoi c
aci d net hy| 'HeNM&r (40SMHz, BM$rd()08 £27.400DB0 (m, 12H), 7.38-7.23 (m, 3H), 4.32 (d, 1H), 3.80-

6-[ (5-br |f i Thexanoic acid 5 nethyl
ester, d?léiﬁ}&%ﬁﬂ 3M$éﬁﬁ§8h§ﬂiﬁéﬁd§¥§5¥%@%iB@gigﬁation (0.24 mmol), 4.2 ny
(0.006 nmol ) bis(triphenyl phosphine)palladium1l) chloride and 20.3 ng -

(0. 149 mol 5t oheerrebensno chredfemtinder argon in 0.4 m DMSO for 1 h at 80C
After cooling, purify the mxture directly by preparative RP-HPLC (gradient:
mater/acetonitrileg fol |l owed by chromat ography on silica gel (solvent:

cycl ohexan etate). 38.1 ngy (74.2@6of t heor.) of the 10t ar get
conmpound is obtained LCGM (Method 4): R 3.15 mm rniz = 430 (M+H) +
|HENVR (400 g@h@wmﬂ &ﬁ(@p@aymrsethylmnzege 48-7.30 (m 10H. 5.01 (t,
1H), 3.58 (s, 3H), 3.38 3 (s, 3H, 2.27 (t, 2H, 1.50-1.35 (m
4H), 1.17-1.10 (m 2H). Exanple 10
156-[ (5, 6- D phenyl furo[ 2, 3-d] pyri m
27.5 nmg (0.066 Mol )
6-[ (5, 6-di phenyl furo[ 2, 3-d] 4 i di N4 | ar ngmo] hexanoi ¢ acid net hyl ester
in 0.1 m nethanol, 0.05 ni and/one dr op| of wat er and add 0.09 nl 2.5 M

sodi um hydr oxi de sol ution. t hé~m P RT and then lightly
acidify with 1 N 20hydrochloric a . Extract the ag phase three tines

4-yl ) anmi noThexanoi ¢ acid Dissol ve

wi th di chl oronet hane. Conbi ne t

10 Put 10.997 g (274.95 mmol) sodium hydride in 150 ml DMF at RT. Add 60.937 g (183.29 mmol)
(+)-4-(trityloxy)butan-2-ol and stir for a further 15 min at RT. Cool to 0°C and add 62.704 g
(366.59 mmol) benzyl bromide. Then add a further 50 mI DMF, leave to return to RT and stir
overnight. Carefully add water and extract twice with ethyl acetate. Combine the organic phases
and wash twice with satd. sodium chloride solution, dry over magnesium sulphate and concentrate

15 by evaporation. Purify the residue by .chromatography on silica gel (solvent:
cyclohexane/dichloromethane 5:1 — 1:1). 71.750 g (92.6% of theor.) of the target compound is

obtained.
MS (DCD): m/z = 440 (M+NH,)"

'H-NMR (400 MHz, DMSO-dy): 8 = 7.40-7.23 (m, 18H), 7.16 (d, 2H), 4.48 (d, 1H), 4.31 (d, 1H),
20 3.73-3.66 (m, 1H), 3.13-3.02 (m, 2H), 1.81-1.68 (m, 2H), 1.10 (d, 3H).

[0dp*® = -10.8°, ¢ = 0.500, chloroform.

Example 65A

(-)-3-(Benzyloxy)butan-1-ol



WD 2007/ 07 06/ 011826 - 114 - organi c phases an

magnesi um s g@%%gncent rate by vacuum evaporation andd%‘?yk?%&l?%é%ﬁue at
hi gh vacuum 25 ng (96.1% of theor.) of the target conpound is obtained.:
LCGM5 (Method 5): R=2.51 mm rolz = 40&7(M-H) + 11- 1-NWVR (300 MHz,
DMSO-d6): 5 = 12.0 (br. s. 1H), 8.35 (s, 1H), 7.62-7.51 (m G5H), 7.46-7.41
5(m 2H), 7.39-7.30 (m 3H), 4.97 (t, 1k, 3.39 (g, 2H), 2.18 (t, 2H),

1.45-1.35 (m 4H), 1.18-1.10 (m 211) arrplel 6-
f [ 5- (4- Met hyl phenyl) - 6- phenyl fo_r| W 4-yl ] am no} hexanoi c acid
10Di ssolve 30 ng (0.07 mmol ) 6-

f[5-(4-nmethyl phenyl) - 6-phenyl furo[ 2, 3-d] pyri m d& 4’ yl | am nol - hexanoi c acid
met hyl ester in 0.1 nml nethanol, 0.05 m THF and™©one drop of water, and add
0.1 m of 2.5 Msodium hydroxide solution. Stir the mxture for 1 h at RT
and then i LY a6 h i i t €/ (.
precipitat e‘%v]\%tth sucétgl {))% Mew%e%lgg%/cé%gfztﬂ%neogﬂ%) ?ﬁ) %t7 gdré (?§19d§§°d£m Bﬁ ()n {&3
vacuum 28 (tenzfosy)bstylddxyt (kiemeny))rr@ﬂlyt banz¢naragé tstic ovepoghmat P& CoBhen meldwater ah8

LC- M5 (Met hg

DVEO- d6) : xgrac% 161%%1 ororget}%qf 19%( tg%org%mc Arﬁ)s ((\L?r %gnfs%;@ Whgtié?_(b conaénér@te (b%f
111), 3.338 dveporaibh) Mix?thd besidse wdl 4ycloh2xah8. Kitter o2iHhe sdlidda-alfri wafh threedibie} with
1.18-1.10

6- 115- ( 4- wectyﬂaﬁ{z%% %ﬁ%@ éhepwﬁwrl@ GPRsEBTes (F SUFAHP Y PYRPATPT S PhES AREE Pci d
ethyl_est elcdlh0DR) Od 9862 PITLIRROCR AR iy Mdfare 10:Asl442.8 oG (08
hydride (60% dispersion in oil, approx. 1.07 mmol) in portions, at R, to a
m xture of B&0) aythe Brapocamagnyd is obtained.

4- chl or 0- 5- (4- et hoxypheny1l) - 6- phenyl furo[2 3-dl pyrimdine and 214 ng (1.34
mol ) 6- hydyexygxana Boqelsdwgphyl ester in 1.0 nl THF and 0.7 m DIVF. Stir
the 5 mxture for 1 h at R, and then add di chl oronet hane and wat er. Wash
the organic phase with sat urat ed sodi um chloride sol ut | on, over sodium

sul phat ¥ and-SMRcEA? Bﬁi@%@@é@u@m@ﬁawm i56D,. 4.5 (deller“éﬁa(da Hy 43R H9).C
20.9 9 N
rleS| dugg L ?%/%ffe ho 652)3 g@ ggbgaﬁ‘ 5 @?’fﬁilf}g 4?@%[)6‘5919(& Regn the

[a]p® = -65.7°, ¢ = 0.530, chloroform.

Example 66A
(9)-4-{[3~(Benzyloxy)butyl]oxy}-5-(4-methoxyphenyl)- 6-phenylfuro[2,3-d]pyrimidine

CH

/7 3

Q _ -
O CH, ,
O/\/k O/\©
O~
o
Put 802 mg (4.45 mmol) (3R)-3-(benzyloxy)bptan-1—01 under argon in 10 ml THF and cool to 0°C.

Add 2.30 ml (4.45 mmol) of a 2 M solution of the phosphazene base P2-tert.-butyl in THF and stir
for 10 min at RT. Then cool again to 0°C. Add 1.0 g (2.97 mmol) 4-chloro-5-(4-methoxyphenyl)-6-

15

phenylfuro[2,3-d]pyrimidine and stir overnight at RT. Then dilute with ethyl acetate, add water
20  and acidify with 10% citric acid solution. Extract the aqueous phase once with ethyl acetate. Wash

“the combined ethyl acetate phases once with satd. sodium chloride solution, dry over magnesium



101H NVR (48 us/07ddyB0 c16): 8 = 8.57 (s, 1H), 7.56 (m 2dy/Epoddoi188 (M
5H), 7.03 (d, 2H), 417 (t, 2H), 4.04 (q, 2H), 3.81 (s, 3H, 2.21 (t, 2H,
1.61-1.55 (m 2H), 1.50-1.42 (m 2H), 1.18 (m 5H). Exanple 13

6- {[ 5- (4- Met hoxypheny1) - 6- pheny! f ur of 2, 3-88}pyri mi di n-4-yl | oxy}hexanoi ¢ aci d
H3C- O OCH 0 15NI Dissolve 103 ng (0.224 mol) ' -

6- 11[ 5- ( 4- rubhbte xand hevmyeh)ra§ - ipherapbfation | PyrBy diypyirpmratdgmphy- gh [sdicy } gel Heotembi ¢
acid ethyl ester in 2. n -and,. at Rl 2.2 ., of 1 N sodi hydr oxi de
2o ut o STPRalk Rt B Mol P Sulr PP e R RPN Sehror ¢
acid and concentrate by vacuum evaporation. Purify the residue by

prepar at i veLQRFIHPeGodZ3. R =fj0(249maf- 48hédrH)” of the target 20 conpound is
obt ai ned, aer WD 2007/ 079862PCT/ EP2006/ 011826 - 116 - LC-MS (Method 5):

St a vt non B B o sSENRE A s 280 s 0y B5y12 (o 51D

- furo[ 2,53- . oy mirdi4Be-4H3 O3 EHui20 Xd,001)98.22 &, FPBN}6-3.31 (m, 1H), 1.88-1.82 (m, 1H),
f[5-(4-met ho%gyghenyl}i[- 6- phenyl faro[ 2, 3-d] pyri m di n-4- yl]oxyl hexanenitrile,
0.79 g (3. 2 Eoky! @b 1aDHAfPt3H- oxi de and 3.68 g (32 maol) |
trimethylsilylazide in 44 m toluene overnight at 80C. Then add 1 ml

et hyl ene glygd = _Blobrc £ @isslmBmmpger reflux and then concentrate. by
evaporation. Take up the residue in ethyl acetate, wash with dilute

hydrochl oric acid and with sodium chloride solution, dry, and concentrate by.
evapor at i orExampleyA fy t he raw product by RP-HPLC (col um: Gromsil 250 nm x
40 mm 10 um acetonitrile/water gradient: 0-3 mm 5% acetonitrile, 3-50 naM

5% 98% acet Ou-t ik fetRQyphenyl)-SpREYr@e 2L MBI Ahiig)4-y1 wdld-ge the combined
pr oduct fra(?ti E)[nsg freom yi ertl}rt?yl pet F{er : 9373913%9 1( BB%gdﬁeor .) of the title
conpound i s obtained as beige crystals. LCGM5 (Method 5): Rt = 2.39 mm mz
= 456 (MrH)t 151H NMR (400 Mz, DVBOMIB): 8 = approx. 16-14 (broad, 1H), 8.6

(s, 1H), 7.55 (m 2H), 7.4 (m 5H Q7.0 (m 2H), 4.35 (t, 2H), 3.8 (s, 3H),

2.3 (t, 2H), 1.6 (m 4H), 1.2 (m 2K). Exanple 15 :
5- (4- Met hoxypheny1) - 6- phenyl - N- {34 Htetrazol - I-'*yl)et hoxy] propyl } faro
[ 2, 3-d] pyrimdi ne-4- am ne

OH

10

Dissolve 1.0g  (2.08 mmol). (-)-4-{[3-(benzyloxy)butyl]oxy}-5-(4-methoxyphenyl)-6-
phenylfuro[2,3-d]pyrimidine in 20 ml dioxan and add 100 mg palladium/charcoal (10%).
Hydrogenate at normal pressure and RT for approx. 5h until hydrogen uptake ceases. Then filter
the catalyst on Celite and concentrate the filtrate by evaporation. Purify the residue by
15 chromatography on silica gel (solvent: cyclohexane/ethyl acetate 7:3 — 1:1). 675 mg (83.1% of

theor.) of the target compound is obtained.
LC-MS (Method 7): R, = 3.78 min; m/z = 391 (M+H)"

'H-NMR (400 MHz, CDCL,): & = 8.51 (s, 1H), 7.62 (m, 2H), 7.38 (d, 2H), 7.31 (m, 3H), 6.95 (d,
2H), 4.73-4.67 (m, 1H), 4.46-4.40 (m, 1H), 3.88 (s, 3H), 3.75-3.65 (m, 1H), 2.20 (br. s, 1H), 1.83-
20 1.76 (m, 1H), 1.75-1.68 (m, 1H), 1.16 (d, 3H).

[a]p® = -60.0°, ¢ = 0.5305, methanol.



20 WO ZOOW ZO%%%%E / EP2006/ 011826 - 117 - Stir 137 gr[:g@‘gfé/anszﬁ

5- (4- met hoxypheny “phenyl - N- {342- cyanoethoxy]propyl}fur

pyrim di ne-4-anmine, 552 ng (4.8 nanol) trinethylsilylazide and 119 ng (0. 48
mmol ) di-n-butyltin oxide in 10 m tol uer8®-overni ght at 80C. Then cool the
m xture and concentrate by evaporation. Dissolve the residue that remains in
met hyl ene chiaipldesand wash with water and sodiumchloride 5 solution. Dry

t he organi ¢ phase over nmgnesi um sul phate and concentrate in the rotary

evapor at or re re. Purify.the resjdue RP- HPLC (col um:

& onsi | 250 N T T i el v kel B PR G - -3 mn 5%
acetonitrlle, 3-34 mn 5%-> 98% acetonitrile, 34-38 mn 98%acetonitri|e)
48.6 nmg (32% of theor.) of the tltleCIt-anound is obtained as a colourl ess
solid. LCGMs (Method 4): R = 2.44 r@n rn/z 472 (MFI-1)+ 10" H NWR (400
MHz, DMSO-d6): 5 = 16.0 (br. s, 8.35 (s, 1H), 7.1-7.45 (m 9H), 5.2 (m
1H), 3.85 (s, 3H), 3.65 (t, 2H), I=e 3.3 (in, 2H, partially nmasked by
H20), 3.05 (t, 2H), 1.65 (quin,
3-(3-1[ 5- (4-1VI et hoxypheny1) - 6- phe
y)prop onic acid H3C- 0 HNO ) 10H 15
5- (4- net hoxyphenyl) - 6- phenyl -
dl pyrimdine-4-amne in 6 m acid to boiling, and stir
for 7 h. After cooling toro fperature, dillute with water and extract
with ethyl acetate. Dry the orgatic ph@ses KVer magnesi um sul phate and
concentrate by evaporation. Repeated purification of the residue by RP- 20

HPLC (colum: Gonsil 250 nmx 30 nmm 10 um acetonitrile/water gradient:
0-3 nin 5%Putddéedit fl mmoB-134prapansdipl in 36 m iAFa ddd 85 me (7€ mBal) BEtapAin G800

acetoni tqi 't%)f 1%‘%& Ltﬁ?@ﬁ Fshﬁl‘r'}{"?ctﬁgrﬁgﬁ‘Xoo‘?@o §"_d1§rﬁiaadg%l ofuigh XFPB gqb @Qhﬁﬁlﬂ) 4-

et hyl acet at e acet at e/ net hanol b5: yi el ds an ol whi ch 1s then
di ssol ved |crhm@-lﬁ;(#-rra&exmhenyl)v’%pheeylﬁao[,2 Sadipyraiifisopr Bpyl TRE Hepwisatiér agineuefi ng

occurs. Al \t,ﬁ 3 { af‘ﬂg L toﬁr%z[&m% RTUnd 06 HE1HG8) 350hi1u@ MBI bioWbSheRghd fha' S

obt ai ned,

- yigli n-4-yl jarni no} pr opox
(0 3 nmol )
I\KI propyl | furof 2, 3-
| or'i

water, a01d1fy with 10% citric acid solution and separate the phases. Extract the aqueous phase
once with dichloromethane. Combine the organic phases and wash once with satd. sodium chloride
10 solution. Dry over magnesium sulphate, concentrate by evaporation and purify the residue by
chromatography on silica gel (solvent: cyclohexane/ethyl acetate 7:3 — 1:1). 772 mg (69.0% of

theor.) of the target compound is obtained.
LC-MS (Method 9): R, = 3.47 min; m/z = 377 (M+H)"

'H-NMR (400 MHz, CDCL): & = 8.52 (s, 1H), 7.62 (m, 2H), 7.39 (d, 2H), 7.31 (m, 3H), 6.96 (d,
15 - 2H), 4.58 (t, 2H), 3.89 (s, 3H), 3.58 (t, 2H), 1.90 (quin, 2H).

Example 69A

1-[(£)-2-Chloro-2-nitrovinyl]-4-methoxybenzene

As in a procedure described in the literature [D. Dauzonne, Synthesis, 1990, 66-70], stir a mixture
20 of 10.0 g (73.5 mmol) 4-methoxybenzaldehyde, 9.0 ml (13.5 g, 96.2 mmol) bromonitromethane,

53.9 g (661.0 mmol) dimethylammonium chloride and 0.6 g (11.0 mmol) potassium fluoride in



25 in dichl oronet hane. After concentratl ng by evaporati on once a
the resi dueWR 278Gy ether. In this way, 7.1 ng (4. 3%B€Tfﬁ?8396/911§?6the
title conpound is obtained as a grey powder, which beconmes oily again after
sone time. V\D 2007/ 079862PCT/ EP2006/ 011826 - 118 - LC- M5 (I\/bt hod 4): R, =
2.42 mn; nlz 448 (1\14-Hf 1H NMR (400 MHz, DMSO-d6): 5 = 8.35 (s, 1H),

i s AT e VP g g Sl g e

f[5-(4-Met hmxlylpﬂoenghm)er &ppﬂaertyd drgarid #haSe abfipytrachihed awu%hpsnhm@}lpeﬂwyﬂl )Qﬁrmlno( o]

xo) met hyl acet.ate .Di sso

1) 5- 4 nSEHOYTSHEy B S ER) PR PEnsh TR RIS iFbeign saphate, Ster and
d] pyri m di na)néerfﬂlﬁieneyl tachOn ntvapelatiol. eO0krotiBlogiaplt ethe AlesiBfs oal ety getld(solvent:
dropw se 0.41 m xal.ate chl oride and 7 0..56 mmmol )
i A s i ¢ Sibdeeryteabipened 1T hiaet St ey St spmufdidbaitute t he
m xture with nethylene chloride and wash with water and sodi um chl ori de

sol ution. Cpobineviéthel O RaM & phases and dry over magnesi um sul phate and
concentrate in the rotary evaporator. Purify the residue by RP-HPLC (col um:
G onsil 250, mm x 30 10 gm_acetonitrile/water gradient: 0-3 mn 5%
acetonitril @W%@OMZ’S@P@%Q%E; o6t ghi $P7 (de2Hp4. 1%8‘1 - I5% @& oni tril e) .

After concentrating the product fractions by evaporation, chromatograph the
residue on gidhma7ge! (Anal ogix cartridge F 12M el uent: cycl ohexane/ethyl
acetate 1: 1)_21@“8— (26% of theor.) of the title corrpound is obtained as a
colourless foam LCGMs (Method 4): R, =2.60 nm mz 489 ( M+H) +
11- 1- NVR ( 48¢*-Maghox Yiurglp:3-Epaingdg-4F)-ore) . 8.30 (s, 1H), 7.1-7.45 (m
9H), 5.1 (m 1H), 3.85 20(s, 3H), 3.75 (s, 3H), approx. 3.4 (m 2H,
partially masked by H20), 3.1 (q, 2H),CH’L 6-1.1 (m 6H). Exanple 18 V\D
2007/ 079862PCT/ EP2006/ 011826 -.119 -~/ °Di ssol ve30 ng(0. 06
mvol ) (5-{[ 5- (4- met hoxypheny1) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-
yl i am nol pentyl ) am no( oxo) net hyl ace!g in 3 mM dioxan and add 0.12 nl 1 N
O
h

sodi um hydroxi de sol uti on. Next, st 1 h at 50C. Concentrate the
m xture by evaporation, take up the in water and wash w th nethyl ene
chloride. Acidify the aqueous phase hydrochl oric acid and extract
with ethyl acetate. Separate the organi 8e, dry over magnesi um sul phate
and concentrate by evaporation. 26.5 9% oNH heor.) of the title
conpound is obtained as a white foam {J

O ~

10 . N

As in the procedure described in the literature [D. Dauzonne, Tetrahedron, 1992, 3069-3080], stir
a suspension of 10.1 g (47.4 mmol) 1-[(Z)-2-chloro-2-nitrovinyl}-4-methoxybenzene and 5.8 g
(52.2 mmol) 4,6-dihydroxypyrimidine in 200 ml ethanol for ten minutes at 85°C. Next, slowly add
15.6 ml (15.9 g, 104.3 mmol) 1,8-diazabicyclo[5.4.0fundec-~7-ene. Stir for 15 h at this temperature
15 and then concentréte by vacuum evaporation. Take up the residue in dichloromethane and
chromatograph on silica gel (solvent: dichloromethane/methanol 95:5). Mix the solid obtained

with acetonitrile and then filter. 2.3 g (20% of theor.) of the target product is obtained.
LC-MS (Method 2): R, = 1.57 min; m/z = 290 (M+H)"

'"H-NMR (400 MHz, CDCly): § = 12.66 (s, NH), 8.15 (s, 1H), 8.14 (s, 1H), 7.92 (d, 2H), 6.98 (d,
20 2H),3.79 (s, 3H).

Example 71A

4-Chloro-5-(4-methoxyphenyl)furo[2,3-d]Jpyrimidine



-

LC—NB(IVEthod : =210mn m/z = 475 (MrH) + 10' H NVR (4

DVBO- d6) : 8W'Oé307§)7?%2 1H) 8.30 (s, 1H), 7.1-7.45 (m 9H){’ %%(ngﬁ{?llf%ﬁ
3.85 (s, 3H), approx. 4 (m 2H, partially masked by H20), 3.05 (q, 2H),
1.6-1.1 (m 6H). Exarrpl e 19 5- (4- Met h0xyg)1heny1)-6-pheny14-

{212- (1H-tetrazol - 5-ypet hoxyl et hoxyl faro [2,3-d]pyrimdine H3C-0 15Stir 180
nmg (0.43 nmol)

443- ( 2- cyanoet hoxy) et hoxy] - 5- (4- neth-Xypﬁenyl) 6- phenylfuro[2 3-dp
pyrimdine, 749 ng (6.5 mmol) trimethyl silylazide and 161 ng (0 65 nmol)
di-n-butyltin oxide in 10 m toluene o&xernight at 80C. Concentrate the

m xture by evaporation, take up the ue in water and acidify with dilute
hydrochl ori c acid. Next, extract w t\ hyl ene chl oride. Wash the organic
extracts with sodiumchloride solutio er magnesi um sul phate and
concentrate by 20 evaporation. Purify the re due that remains by RP-HPLC
(colum: Gonsil 250 rumx 30 nm 10 p t ONNt ri | e/ wat er gradient: 0-3
mn 5% acetonitrile, 3-50 mn 5%98% acé} r| 50- - 120 - 55 mn 98%
acetonitrile). To renove organotin conp N ssol ve the beige foam
obtained in 10 m toluene and add 1 m et hyl ene gl ycol. After heating for 1
h under reflux, renove the solvent under vacuum Dissolve the residue in

met hyl ene chhd)ﬂil dﬁ;l (Waﬁgt 90L& Fmeli) |]\L|N-Gieﬁ§yﬂaﬁ1ﬂﬁlb|t@ﬁisﬁspaﬁsﬁdﬂl csfr‘ld v (4. 3andoly 5i(4-

chloride solu d.concentrate by tion. r|f|c jon, of .the
resi due- by ’Bl {’é@?g&ﬂi}yr@ Préle%é’%l 55%631%‘1 B0 this
acetonitri |@ﬁ1§3@1’éﬁfe an@dient (7.00;, A5 MnindiPpRsghani dhldride dro%w% BAdsth%he r&.&%n
acetonitrile, 34-38 mm 98% acetonitril e? Ives 82.6 )R;(haZ% of theor.) of

the title coHgouid 1as shlergthenadhn e e hed 3 gymo Spéwl;’?éc}r’ri)f#ﬁeﬂﬁfliﬂf—

‘7152 (7M;|5'|) Z' the §e|§|)ctlon6m1xture ag%lﬂ' fM\@ & Qtol%O%fte ng@moﬁ ternﬁra%ﬁe (q%ackﬂ;i"afash the3 0
m ' ' (m .
(t, 2H). Exzagilos spiition with, successwely, 250ml 1ce water rW1ce w1th 250 ml cold 20% sodlum

h
a ﬁ] gﬁysﬁ m ARG brfiof %%H%“e?ﬁgﬁv&lﬁ%ﬁ%“% 5820030y LA SRR LREAROXMLHT of 2

443- (2- cyanbéItHydwyl)lpnmmxkqn]d 250 (Iﬂiqmtatmm h}miyga)nicashpwewyrl soditm[sglpBatd] filter drfdl
pyri m dinhe, m nol tr| }Si I 174 70, mmol )
di - n- bu!d;l t‘forrllc%%a Vacu%l NP6 lerie® @ée/forﬁt% E%%% CO@Bncngg SbQ lnedt he

m xture by evaporation, take up t he residue in water and aci d|fy with dilute
hydr ochl or i CCa6$ (MethNgixit0): Rext2r28abinwhiziy 26@t(My-HEne chl ori de. Wash the organic
extracts with sodi um chloride soI ution, dry over nagnesium sul phate and

concentr at g Y% iQ u S|

ConCent oo B P TV s SRS TR S B o
mn 5% acetgpy.trile, 3-50 min 5%-> 98% acetonitrile, 50- 55 min 98%
acetonitrile). To renove organotin conpounds, dissolve the beige foam
obtained in_10 m toluene and add 1 m ethylene glycol. After heating for 1
h under refExample @yve the sol vent under vacuum Dissolve the residue in

net hyl ene chl oride, wash with dilute hydrochloric acid and with sodi um

chl ori des so L o) K B tion of the
chi due%b ; 2 g[fs Fg@JMHegEA% heﬂ?ﬁuﬁ%@?ﬁ?@&ﬁﬁi&nzggl]ﬁﬂﬁpﬁleﬁ?&nbﬁr&md nwmyﬁ LGa

acetonitril e/ water gradl ent: 0-3 mn 5% acetonitrile, 3- 34 mn 5% - 98%
acetonitrile, 34-38 mn 98%ﬂ'éﬁon|trlle) gives 46 nmg (21% of theor.) of the
title conpound as a beige f@Qam - 121 - LCGMS (Method 4): R=2.62 min;, mz
= 473 (MrH)* ' H NVR (400 DVMb046): 6 = 16.0 (hr. s, 1H), 8.55 (s, 111),
7.3-7.55 (m 7H), 6.9 (m B\ 4.35 (m 211), 3.8 (s, 311), 3.65 (t, 211),
approx. 3.4 (m 2H, partia asked H2 3,05 (¢ 1. 65 (quin,

211). 5General Procedure A adi—lw#é‘kﬁ?\%/\qﬁ HC(H} of
5- br ono- 6- phenyl fur0l12. 3-dl nvr{ m di Qe o

‘Dissolve 7.1g (27.2 mol) 4-chloro-5-(4-methoxyphenyl)furo[2,3-d]pyrimidine in 250 ml
acetonitrile and add 5.9 g (32.7 mmol) 6-aminohexanoic acid methyl ester hydrochloride and 9.4 g

(68.1 mmol) potassium carbonate. H'_eat the mixture under reflux for 18 hours and then filter after



ol R

derivatives gﬁﬁ@nﬁgg%§55|vely, af RT’ i;2’£O 1.5 o of tnfggﬂgbﬁ@ggﬂgggéﬂw

arylboronlc aci 2.0 eq. sodiumcarbonate (as 2 :
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Example 73A

_ 6-{[6-Bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino}hexanoic acid methyl ester

CH,
O
o)
HN/“\V/“\V/“\H/ \CH3
' o)
AN
Br 4 l )
o P

Dissolve 4.1 g (11.1 mmol) 6-{[5-(4-methoxyphenyl)furo[2,3-d]pyrimidih-4=yl]amino}hexanoic
10 acid methyl ester at room temperature in 150 ml carbon tetrachloride and add 2.2 g (12.2 mmol) N-
bromosuccinimide. Stir the mixture under reflux for three hours, then filter after cooling to room
temperature and concentrate the filtrate by vacuum evaporation. 4.8 g (96% of theor.) of the title

compound is obtained.
LC-MS (Method 10): R, = 2.65 min; m/z = 448 (M+H)"

15 'H-NMR (400 MHz, CDCly): § = 8.29 (s, 1H), 7.41 (d, 2H), 7.12 (d, 2H), 5.61 (t, NH), 3.82 (s,
3H), 3.57 (s, 3H), 3.38 (q, 2H), 2.28 (¢, 2H), 1.54-1.42 (m, 4H), 1.26-1.18 (m, 2H).

Example 74A
2-(2-Fluorophenyl)-2-hydroxy-1-(4-methoxyphenyl)ethanone

e

H,C
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(t, 2H), 1.9%4 doodd7ége; 411), 1.26- 1.17 (m 2H). - 122 pcB@apbéo11826
Structure Analytical data 22 LCM (Method 5): R =2.89 mn; mz = 460
(1\4+H)+ 1H NWMR (400 MHz, DVMBO-d6): 8 =8.32 (s, 1H), 7.46 (d, 2H), 7.41-7.32
(m 3H), 7.13-7.08 (m 2H), 6.97 (d, 1H)3935.30 (t, 1H), 3.59 (s, 3H),

. 3.42-3.35 (m 2H), 2.29 (t, 2H), 1.54-1.40 (m 4H), 1.24-1.15 (m 2H).

11HNI DCH, Agd 441 ml! (1.10 mol) of a 2.5 M n-butyllithium solution in n-hexane dropwise at -78°C to a

solution of 156 ml (1.11 mol) N,N-diisopropylamine in 1937 ml 1,2-dimethoxyethane in such a
way that a temperature 6f -60°C is not exceeded. After stirring for 15 min at this temperature, add
a solution of 236 g (1.00 mol) (4-methoxypheny1)[(trimethylsﬂyl)oxy]acetonitrile [N. Kurono, J.
5  Org. Chem. 2005, 16, 6530-6532] in 753 ml 1,2-dimethoxyethane dropwise in the space of 30 min.
Next, after stirring for 30 min at this temperature, add a solution of 128 g (1.00 mol) 2-
fluorobenzaldehyde in 753 ml 1,2-dimethoxyethane dropwise in the space of 20 min. Leave the
reaction mixture to warm to room temperature in 4h. After adding 3800 ml satd. aqueous
ammonium chloride solution, extract with ethyl acetate. Wash the organic phase with satd.
10  ammonium chloride solution, dry over sodium sulphate, filter, and concentrate the filtrate by
vacuum evaporatioh. Add 3800 ml dioxan, 2700 ml methanol and 3120 ml 1 M hydrochloric acid
to the residue and stir for 16 h at room temperature. After adding 8000 ml satd. aqueous sodium
chloride solution, extract with- 4000 ml ethyl acetate. Re-extract the aqueous phase with 2000 ml
ethyl acetate. Combine the organic phases and wash with 2000 ml water and 2000 ml satd. sodium
15  chloride solution, dry over sodium sulphate, filter, and concentrate the filtrate by vacuum
evaporation. Mix the residue with 600 ml diisopropyl ether and filter. Concenfrate the mother
liquor by vacuum evaporation. Take up the residue in dichloromethane and purify by flash
chromatography on silica gel (solvent: cyclohexane/ethyl acetate 4:1). Mix the product fraction

thus obtained with diisopropyl ether/petroleum ether (1:1), filter, and dry under vacuum. 94 g
20 (80% purity, 29% of theor.) of the title compound is obtained. '

LC-MS (Method 11): R, = 4.59 min; m/z = 261 (M+H)*

'"H-NMR (400 MHz, CDCLy): & = 7.93-7.91 (m, 2H), 7.28-7.18 (m, 2H), 7.10-7.04 (m, 2H), 6.89-
6.86 (m, 2H), 6.19 (d, 1H), 4.69 (s, 1H), 3.82 (s, 3H).

Example 75A

25 2-Amino-5-(2-fluorophenyl)-4-(4-methoxyphenyl)-3-furonitrile

H,C—O,

.
A

F
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1H), 6.98 (d, 1H), 4.88 (t, 1H), 3.84 (s, 3H), 3.59 (s, 3H), 339330(

2H), 2.26

d6): 8 = 8.32 (s, 1H),742730(m .09
(t, 2H), 2.06 (s, 3H), 1.49-193 (m 4H), 1.14-1.07 (m 2H).
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~ Put 84 g (0.32 mol) 2-(2-ﬂu(.)rophenyl)-2~hydroxy-1-(4—methoxyphenyl)ethanone and 32 g (0.48

(d,
m
- >

mol) malononitrile in 153 ml THF. After stirring for five minutes, add 49 ml (36 g, 0.36 mol)

triethylamine, with ice cooling. Stir the reaction mixture for 1 h with ice cooling. Then leave the
reaction mixture to warm to room temperature and stir for 4 h at this temperature. After adding
1000 ml ethyl acetate, wash the organic phase five times with 300 ml water, dry over sodium
sulphate and filter. Concentrate the filtrate by vacuum evaporation. Take up the residue in
dichloromethane and purify by flash chromatography on silica gel (solvent:
dichloromethane/methanol 70:1, then cyclohexane/ethyl acetate 2:1). 37 g (0.11 mol) of 2-(2-
fluorophenyl)-2-hydroxy-1-(4-methoxyphenyl)ethanone thus recovered is again reacted with 14 g
(0.03 mol) malononitrile and 21 ml (15 g, 0.15 mol) triethylamine in 67 ml THF in accordance
with the above procedure. A total of 70 g (52% purity, 36% of theor.) of the target compound is

obtained.

"H-NMR (400 MHz, CDCly): & = 7.23-7.11 (m, 4H), 7.03-6.95 (m, 2H), 6.82-6.79 (m, 2H), 4.86 (s,
NH,), 3.74 (s, 3H).

‘Example 76A

6-(2-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4(3H)-one

H,C~0

Add 268 ml formic acid dropwise to 436 ml acetic anhydride at 0°C and stir for 30 min at this
temperature. Then add a solution of 70g (0.12 mol) 2-amino-5-(2-fluorophenyl)-4-(4-
methoxyphenyl)-3-furonitrile in 100 ml acetic anhydride and stir the mixture for 24 h at 130°C.
_Aftér cooling to room temperature, concentrate the mixture by evaporation in an oil-pump vacuum
at 50°C. Mix the residue with 250 m! diisopropyl ether for 30 min with ice cooling, fiiter, wash
with 70 ml diisopropyl ether and dry under vacuum. 23.7 g (60% of theor.) of the title compound is

obtained.

HPLC (Method 1): Ry =4.27 min



oN 24 F3OVOCOBOrMszhod 2): Rt = 2.90 nmin; r

(400 MHz, DMSO-d6): 8 = 8.36 (s, 111), 7.91 (d, 2H), 7.72 (d, 2H), 7.38 (s,
511), 5.37 (t, 111), 3.59 (s, 3H), 3.37 (g, 2H), 2.29 (t, 2H), 1.51-1.40 (m
4H), 1.23-1.14 (m 2H). *HNCH, 0 40--., - 123 -

MS (DCD): m/z = 354 (M+NH,)"

ai z = 484 ( NPCHEPL0GGI0118MVR

'"H-NMR (400 MHz, CDCL): & = 12.68 (br. s, NH), 8.19 (d, 1H), 7.53-7.45 (m, 2H), 7.34-7.25 (m,
4H), 6.91-6.88 (m, 2H), 3.76 (s, 3H).

Examplie 77A

5 4-Chloro-6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidine

HSC\O

Stir a mixture of 20 g (0.06 mol) 6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-
4(3H)-one in 78 ml sulpholéne and 11 ml (18 g, 0.12 mol) phosphoryl chloride for 1 h at 120°C.
After cooling to room temperature, add the reaction solution dropwise to a mixture of 1000 ml
10 water and 100 ml 25% aqueous ammonia solution, stirring vigorously and cooling with ice. Filter
off the solid that is precipitated at 10°C and wash several times with water. Dissolve the solid in
700 ml ethyl acetate again and wash the solution twice with 500 ml water each time. Dry the
organic phase over sodium sulphate, filter, and concentrate the filtrate by vacuum evaporation.
Mix the residue with 60 ml diisopropy! ether, filter, and dry under vacuum. 18 g (81% of theor.) of

15 the title compound is obtained.
HPLC (Method 1): R, = 5.03 min

'H-NMR (400 MHz, DMSO-d¢): & = 8.90 (s, 1H), 7.58-7.50 (m, 2H), 7.36-7.27 (m, 4H), 7.01-6.97
(m, 2H), 3.79 (s, 3H).

' Example 78A

20 1-(4-Ethylphenyl)-2-(2-ﬂuorophenyl)-2-hydroxyethanone :



Exanpl e Structure Analytical data 25 ¢l LCGMs (Method 5): Rt = 3. 450 (MrH
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Add 217 ml (0.54 mol) of a 2.5 M n-butyllithium solution in hexane dropwise at -78°C to a
solution of 77 ml (56 g, 0.55 mol) N,N—diisopropylamine in 960 ml 1,2-dimethoxyethane in such a |

- way that the temperature does not exceed -60°C. After stirring for 15 min at this temperature, add a

5  solution of 116 £ (0.50 mol) (4-ethylphenyl)[(trimethylsilyl)oxy]acetonitrile [D.S. Dhanoa, J. Med.
Chem. 1993, 36 (23), 3738-3742] in 373 ml 1,2-dimethoxyethane dropwise in the space of 30 min.

~ Next, after stirring for 30 min at this temperature, add a solution of 64 g (0.50 mol) 2-
fluorobenzaldehyde in 373 ml 1,2-dimethoxyethane dropwise in the space of 20 min. Leave the
reaction mixture to warm to room temperature in 4 h. After adding 1900 ml satd. aqueous

10 ammonium chloride solution, extract with ethyl acetate. Wash the organic phase with satd..
ammonium chloride solution, dry over sodium sulphate and filter. Concentrate the filtrate by
vacuum evaporation. Add 1900 m! dioxan, 1350 ml methanol and 1560 ml 1 M hydrochloric acid
to the residue and stir for 16 h at room temperature. After adding 4000 ml satd. aqueous sodium
chloride solution, extract with 2000 ml ethyl acetate. Wash the organic phase with 1000 ml water

15 and 1000 ml satd. sodium chloride solution, dry over sodium sulphate and filter. Concentrate the
filtrate by vacuum evaporation. Purify the residue by flash chromatography on silica gel (solvent:
cyclohexane/ethyl acetate 5:1). Mix the product fraction thus obtained in 80 ml diisopropyl ether

and 240 ml i)etroleum ether, filter, wash with petroleum ether and dry under vacuum. 50 g (85%

purity, 33% of theor.) of the title compound is obtained.
20 HPLC (Method 1): R;=4.50 min
MS (DCI): m/z = 276 (M+NH,)"

'H-NMR (400 MHz, CDCLy): 8 = 7.87-7.85 (m, 2H), 7.28-7.19 (m, 4H), 7.11-7.04 (m, 2H), 6.22 (d,
1H), 4.64 (d, 1H), 2.65 (q, 2H), 1.21 (t, 3H).

Example 79A

25  2-Amino-4~(4-ethylphenyl)-5-(2-fluorophenyl)-3-furonitrile



7.52 (d, 2 7.41-7.31 5H), 3.60 (s, 314), 3.39 ,2“ 230 (t,
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Put 50 g (0.19 mol) 1-(4-ethylphenyl)-2-(2-fluorophenyl)-2-hydroxyethanone and 17-g (0.25 mol)
malononitrile in 93 ml DMF. After stirring for five minutes, add 17ml (12 g, 0.12 mol)
diethylamine, cooling with ice. Stir the reaction mixture for 1 h with ice cooling. Then leave to
warm to room temperature and stir for 4 h at this temperature. After adding 500 m] water and
stirring for 30 min, decant the aqueous phase. Add 500 m] water again and decant again, obtaining
an oily residue, which is dissolved in ethyl acetate, dried over sodium sulphate and filtered.
Concentrate the filtrate by vacuum evaporation. According to DC analysis {(solvent:
cyclohexane/ethyl acetate 4:1), the residue still contains 1-(4-ethylphenyl)-2-(2-fluorophenyl)-2-
hydroxyethanone. Therefore, the residue is again reacted in 90 ml DMF with 5.5 g (0.08 mol)
malqnonitrile and 10 ml (7 g, 0.10 mol) diethylamine in accordance with the above procedure. Add
the reaction mixture to 500 ml ethyl acetate and wash three times With 300 ml water each time and
once with 300 ml satd. sodium chloride solution. Dry the organic phase over sodium sulphate, and
filter. Concentrate the filtrate by vacuum evaporation. Purify the residue by flash chromatography
on silica gel (solvent: cyclohexane/ethyl acetate 3:1). 36 g (61% of theor.) of the title compound is

obtained, and is reacted without further characterization.

Example 80A

5 -(4-Ethylphenyl)—é-(2-ﬂuorophenyl)furo[2,3—d]pyrimidin—4(3H)-one




41fr---N 8 = 1y, 7.19 a 2 7.50 (d, 2
5H),r 6. 84"{‘3&0071%599625 99)(d, 1H),(4 5, 350 (d, 1H), 5( 15 (EETiIIZBZA“%@z?)@?
3H), 3.37 (q, 2H), 2.25 (t, 2H), 1.49-1.39 (m 4H), 1.19-1.10 (m
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Add 140 ml (3.71 mol) formic acid dropwise to 280 ml (2.97 mol) acetic anhydride at 0°C and stir
for 30 min at this temperature. Then add 36.0 g (0.12 mol) 2-amino-4-(4-ethylphenyl)-5~(2-
ﬂuoropheriyl)-S-furonitrile and stir the mixture for 24 h at 130°C. After cooling to room
temperature, concentrate the mixture by evaporation under oil-pump vacuum at 50°C. Mix the
residue in 150 fnl diisopropyl ether at -10°C for 30 min, filter, wash with 50 ml ice-cooled
diisopropy! ether and dry under vacuum. 20.6 g {(86% purity, 45% of theor.) of the title compound

is obtained.
HPLC (Method 1): R, =4.65 min
MS (ESIpos): mvz = 335 (M+H)"

'H-NMR (400 MHz, DMSO-d): & = 12.68 (br. s, NH), 8.20 (s, 1H), 7.53-7.45 (m, 2H), 7.36-7.25
(m, 4H), 7.21-7.16 (m, 2H), 2.61 (q, 2H), 1.19 (t, 3H).

Example 81A
4-Chloro-~5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidine

H,C

Stir a suspension of 20.0 g (0.06 mol) 5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-
4(3H)-one in 100 ml (165 g, 1.07 mol) phosphoryl chloride for 1 h at 120°C. After cooling to room
temperature; add the reaction solution dropwise to a mixture of .330 ml water and 610 mi 25%
aqueous ammonia solution, stirring vigorously; a temperature rise to 55-65°C is observed. Leave
the reaction mixture to cool to room temperature. After extracting twice with 500 ml
dichloromethane each time, wash the organic phase with satd. aqueous sodium chloride solution,
dry over sodium sulphate and ﬁlter; Concentrate the filtrate by vacuum evaporation. Mix the

residue with 150 ml petroleum ether, filter, wash with ice-cooled petroleum ether and dry under

© vacuum. 18 .7 g (90% purity, 80% of theor.) of the title compound is obtained.

LC-MS (Method 5) R, = 3.14 min; m/z = 353 (M+H)"



LCIVB(NEt 2.99 41/HN—(C)ThH3rrm ke 500 @)P?_, VR
(400 Mz, Wé’g 0%862 40N Ni-i 8 = 8.36 (s, ‘%&ﬂg 80‘9%]1!5%\'
56 (m 2H), 7. 40 7.31 (in, 514), 5.21 (t, 1H), 3 56 (s, 3H), 3.38
-99 .-
'H-NMR (400 Mz, DMSO-dg): 8 = 8.91 (s, 1H), 7.58-7.49 (m, 2H), 7.36-7.24 (m, 6H), 2.66 (q,
2H), 1.21 (¢, 3H).

Example 82A

3-{[5~(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-2-methylpropan-1-ol

Add 48ml of 12.5 N sodium hydroxide solution to a solution of 2.68 g (29.7 mmol) 2-
methylpropane-1,3-diol in 45 ml toluene, 15 ml 1,2-dimethoxyethane aﬁd 15 ml water at 70°C.
After. adding 202mg (0.59 mmol) tetra-n-butylammonium hydrogensulphate and 2.0g
(5.94 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine, stir the reaction
10 mixture for 17 h at 70°C. Aftér cooling to room temperature, adjust to pH 7 with concentrated
hydrochloric acid. Extract three times with 50 mi dichloromethane each time, Wash the combined
organic extracts with satd. sodium chloride solution, dry over sodium sulphate, filter and
concentrate by vacuum evaporation. Mix the raw product with methanol, ﬁlter, and purify the
filtrate by preparative RP-HPLC (gradient: water/acetonitrile). 1.26 g (54% of theor.) of the

15 desired product (racemate) is obtained.
LC-MS (Method 8): R, = 2.73 min; m/z = 391 (M+H)"

'H-NMR (400 MHz, CDCly): § = 8.58 (s, 1H), 7.55 (d, 2H), 7.48-7.35 (m, SH), 7.00 (d, 2H), 4.48
(t, OH), 4.34 (dd, 1H), 4.24 (dd, 1H), 3.81 (s, 3H), 3.23-3.14 (m, 2H), 1.86-1.78 (m, 1H), 0.72 (d,
3H).

20  Example 83A

(2R, 3R)-3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy} butan-2-ol



(4, 2H), 2%@@7/@% 151-1.39  (m 4M). 1.22-1.13 (m Rl 6?’67@1%6
Procedure B: rolysis of nmethyl esters to correspondi ng car go Ic acid
derivatives Add, at RT, 1.5 to 10 eq. sodium hydroxide as 1 N agueous
solution to a solution of the net hyl estéf0in THF or THF/ met hanol (1:1)
(concentration approx. 0.05 to 0.5 npl1J1). Stir the mxture for a period of
0.5-18 h at RT and then neutralize or Gl-ﬂghtly acidify with 1 N hydrochloric
acid. If WD 2007/ 079862PCT/ EP2006/Q11826 - 124 - precipitation of a solid
occurs, the product can be isolated Ry filtration, washing with water and
drying at high vacuum Alternatively, ne targétHconpound is isolated
directly fromthe raw product, if ng ary aft% action with

di chl oronet hane, by preparative RP- /acet onitrile
gradient). 5The follow ng exanpl es are \prepa ed agcording to General
Procedure B: Exanpl e Structure Ans ; 8 28CFL,3C-0 LC-M5 (Method 4):
P., = 2.63 min; M 450(M—|)+/|\ , DMBO-d): 8 = 12.01 (br. s,
1H), 7.47-7.25 (m 9H) 5.35 (Mr.

Add 2.4 ml of a 12.5 N sodium hydroxide solution to a solution of 1.34 g (14.8 mmol) (2R 3R)-
butane-2,3~diol in 20 ml toluene, 7 ml 1,2-dimethoxyethane and 7 ml watér at 70°C. After adding
101 mg (0.30 mmol) tetra-n-butylammonimn hydrogensulphate and 1.00 g (2.97 mmol) 4-chloro-5- -
5  (4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine, stir the reaction mixture for 17 hkat 70°C. After
cooling to room temperature, adjust to pH 7 with concentrated hydrochloric acid. Extract three
times with 50 ml dichloromethane each time. Wash the combined organic extracts with satd.
sodium chloride solution, dry over sodium éulphate, filter and concentrate by vacuum evaporation.
Mix the raw product with methanol, filter, and purify the filtrate by preparative RP-HPLC
10 (gradient: water/acetonitrile). 0.60 g (50% of theor.) of the desired product is obtained.

LC-MS (Method 7): R, = 3.95 min; m/z = 391 (M+H)"*

'H-NMR (400 MHz, CDCL): & = 8.56 (s, 1H), 7.55 (d, 2H), 7.48-7.35 (m, 5H), 7.00 (d, 2H), 5.29
(dt, 1H), 4.71 (d, OH), 3.81 (s, 3H), 3.73-3.62 (m, 1H), 1.13 (d, 3H), 0.85 (d, 3H).

Example 84A

15 (2R)-1-[Benzyl(methyl)amino]propan-2-ol

CH, CH,

o
HO ““K/N

Stir a mixture of 3.5 g (21.2 mmol) (2R)-1-(benzylamino)propan-2-ol [F.L. Delft, Synthesis 1997,
4, 450-454], 1.85ml (2.0 g, 23.3 mmol) of é 35% aqueous formaldehyde solution and 3.6 ml
(4.4 g, 95.3 mmol) formic acid for 16 h under reflux. After cooling to room temperature, first
| 20 neutralize W’ith 45% sodium hydroxide solution and then adjust to a pH value of 9. Extract with
ethyl acetate. Wash the organic phase three times with 10 ml water each time, dry over sodium
sulphate and filter. Concentrate the filtrate by vacuum évaporation, and dry. 3.08 g (78% of theor.)

of the desired product is obtained.
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LC-MS (Method 3): R, = 1.85 min; m/z = 180 (M+H)"

'H-NMR (400 MHz, DMSO-dq): & = 7.31-7.21 (m, 5H), 4.28 (d, 1H), 3.81-3.72 (m, 1H), 3.48 (q,
2H), 2.24 (dq, 2H), 2.13 (s, 3H), 1.04 (d, 3H).

/Example 85A

(2R)-N-Benzyl-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy}-N-methylpropane-1-

amine

Add 167 mg (4.18 mmol) sodium hydride (as 60% dispersion in mineral oil) to a solution of
600 mg (3.35 mmol) (2R)-1-[benzyl(methyl)amino|propan-2-ol in 7 ml THF at room temperature.
After stirring for ten minutes, add a solution of 1177 mg (3.51 mmol) 4-chloro-5-(4-ethylphenyl)-
6-phenylfuro[2,3-d]pyrimidine in 8 ml THF and 62 mg (0.17 mmol) tetra-n-butylammonium
iodide. Stir the reaction mixture for 16 h under reflux. After adding water and ethyl acetate, wash
the separated organic phase with 1 N hydrochloric acid and satd. sodium chloride solution. Re-
extract the agueous phase with ethyl acetate. Combine the organic phases and dry over sodium
sulphate, and filter. Concentrate the filtrate by vacuum evaporation. Take up the residue in
cyclohexane/ethyl acetate/dichloromethane and chromatograph on silica gel (solvent:
cyclohe)_(aine/ethyl acetate 5:1, 2:1, 1:1, then ethyl acetate). 1366 mg (83% of theor.) of the deéired

product is obtained.
LC-MS (Method 8): R, = 2.08 min; m/z = 478 (M+H)"

[-NMR (400 MHz, DMSO-dy): & = 8.57 (s, 1H), 7.55-7.53 (m, 2H), 7.42-7.34 (m, 5H), 7.26-7.17
(m, 5H), 7.13-7.11 (m, 2H), 5.57-5.49 (m, 1H), 3.36 (d, 2H), 2.63 (q, 2H), 2.48-2.39 (m, 2H), 1.98
(s, 3H), 1.23-1.17 (m, 6H).
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Example 86A

(2R)-2-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy} -N-methylpropane-1-

ammonium formate

HyC—y
GH,  CH,
O\\\‘k/NH x HCO,H
N
(O~ )
0N

Add 0.50 g (4.70 mmol) palladium black to a solution of 1.45 g (3.04 mmol) (2R)-N-benzyl-2-{[5-
(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-N-methylpropane-1-amine in 20ml of
4.4% methanolic formic acid under argon, and stir for 14 h at room temperature. After filtration
with a Millipore filter and washing several times with methanol/water, concentrate the filtrate by
vacuum evaporation. Take up the residue in acetonitrile/methanol and purify by preparative RP-

HPLC (gradienf: water/acetonitrile). 1.03 g (77% of theor.) of the desired product is obtained.
LC-MS (Method 8): R, = 1.79 min; m/z = 388 (M-HCO,H+H)"

'H-NMR (400 MHz, DMSO-de): & = 8.60 (s, 1H), 8.18 (s, HCOO"), 7.56-7.52 (m, 2H), 7.46-7.35
(m, 5H), 7.34-7.28 (m, 2H), 5.48-5.40 (m, 1H), 4.22-2.93 (br. s, HL,N"), 2.86-2.82 (m, 1H), 2.72-
2.62 (m, 3H), 2.24 (s, 3H), 1.27-1.23 (m, 6H).

Example 87A

4-{[(25)-2-Hydroxypropyljamino } butyric acid rert.-butyl ester
CH, ’ ) CH,
)\/N\/\)J\ )i‘ CH,
HO O CH,

Add 2583 mg (18.69 mmol) potassium carbonate, 2780 mg. (12.46 mmol) 4-bromobutyric acid
tert.-butyl ester and 184 mg (0.50 mmol) tetra-n-butylammonium iodide to a solution of 936 mg
(12.46 mmol) (2S)-1-aminopropan-2-ol in 10 ml THF. Stir the reaction mixture for 48 h at room
temperature. After filtering-off the inorganic salts, concentrate the filtrate by vacuum evaporation.

Take up the residue in dichloromethane and chromatograph - on silica gel (solvent:



7:07 (s, 1
2H), 1.82 (
(Met hod 4):
446 (MHH) +
5
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dichloromethane/methanol/35% aqueous ammonia solution 9:1:0.1). 810 mg (30% of theor.) of the

desired product is obtained.
GC-MS (Method 12): R, = 4.73 min; m/z = 172 (M-CH;CHOH)"

'H-NMR (400 MHz, DMSO-dy): & = 4.39 (br. s, OH), 3.67-3.59 (m, 1H), 3.38-3.20 (br. s, NH),
2.51-2.47 (m, 2H), 2.39-2.37 (m, 2H), 2.21 (t, 2H), 1.60 (quin, 2H), 1.39 (s, 9H), 1.02 (d, 3H).
Example 88A
4-{[(25)-2-Hydroxypropyl](methyl)amino}butyric acid tert.-butyl ester

CH, CH | O CH

) 3 I 3 3
HO , o

CH,

Add 0.62ml (670 mg, 7.81 mmol) of 35% aqueous formaldehyde ‘ solution and 101 mg
(1.61 mmol) sodium cyanoborohydride to a solution of 350 mg (1.61 mmol) 4-{[(25)-2-
hydroxypropyllamino}butyric acid fert.-butyl ester in 10 ml methanol. Stir the reaction mixture for
16 h at room temperature. After adding 30 ml water and 40 ml dichloromethane, dry the organic
phase over sodium sulphate, and filter. Concentrate the filtrate by vacuum evaporation, and dry.

323 mg (81% of theor.) of the desired product is obtained.
GC-MS (Method 12): R, = 4.57 min; m/z = 186 (M-CH,CHOH)"

'H-NMR (400 MHz, DMSO-dg): & = 4.16 (d, 1H), 3.71-3.62 (m, 1H), 2.29 (t, 2H), 2.23-2.18 (m,
3H), 2.16-2.10 (m, 4H), 1.63-1.55 (m, 2H), 1.39 (s, 9H), 1.02 (d, 3H).

Example 89A

4-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]Jpyrimidin-4-yl]oxy} pentan-2-ol




40 5 = 8.3 L 42-7.30 7H), 7.09 (d, 1H), ,
4.82 (t, 1%‘{&%9“%@)7?%6} 3H) 3.48En 3.38 (H)m 2H), (2.08 PS,PQF&%Zé&g@l%t%t,
2H), 1.38-1.26 (m 4H), 1.10- 1.01 (m 2H).
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Add 7.9 ml of 11.25 N sodium hydroxide solution to a solution of 4.64 g (44.54 mmol) pentane-
2,4-diol in 75 ml toluene, 27 ml 1,2-dimethoxyethane and 25 ml water at 70°C. After adding
302 mg (0.89 mmol) tetra-n-butylammonium hydrogensulphate and 3.00 g (8.91 mmol) 4-chloro-5-
(4-methoxyphenyl)-6-phenylfuro[2,3-dJpyrimidine, stir the reaction mixture for 17 h at 70°C. After
5 cooling to room temperature, adjust to pH 7 with concentrated hydrochloric acid. Extract three
times with 150 ml dichloromethane each time. Wash the combined organic extracts with satd.
sodium chloride solution, dry over sodium sulphate, and filter. Concentrate the filtrate by vacuum
evaporation. Mix the residue with acetonitrile, filter, and chromatograph the filtrate on silica gel

(solvent: dichloromethane/methanol). 2.37 g (65% of theor.) of the desired product is obtained as a

10  racemic diastereomeric mixture.
LC-MS (Method 8): R, = 2.81 min; m/z = 405 (M-+H)"

'H-NMR (400 MHz, DMSO-dy): [lesser stereoisomer in square brackets] ¢ = [8.57, s, 1H], 8.56 (s,

1H), 7.56-7.52 (m, 2H), 7.42-7.37 (m, 5H), 7.02-6.99 (m, 2H), 5.54-5.46 (m, 1H), [5.38-5.30, m,

1H], 4.46 (d, OH), [4.39, d, OH], 3.82 (s, 3H), [3.81, s, 3H], 3.69-3.60 (m, 1H), [3.46-3.37, m, 1H],
15 1.77-1.70 (m, 1H), 1.47-1.41 (m, 1H), [1.28, d, 3H], 1.26 (d, 3H), 1.00 (d, 3H), [0.93, d, 3H].

Example 90A

2-({[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} methyl)-3,3-dimethylbutan-1-ol

Add 2.7 ml of 11.25 N sodium hydroxide solution to a solution of 1974 mg (14.93 mmol) 2-tert.-
20 . butylpropane-1,3-diol in 25 ml toluene, 8 ml 1,2-dimethoxyethane and 8 ml water at 70°C. After
adding 101 mg (0.30 mmol) tetra-h-butylammonium hydrogensulphate and 1000 mg (2.99 mmol)
4-chloro-5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidine, stir the reaction mixture for 17h at
70°C. After cooling to room temperature, adjust to pH 7 with concentrated hydrochloric acid.
Extract with dichloromethane. Wash the organic phase with satd. sodium chioride solution, dry
25  over sodium sulphate, and filter. Co_ncentrate the filtrate by vacuum evaporation. Mix the residue

with methanol, filter, and wash with diethyl ether. Purify the filtrate by preparative RP-HPLC
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nun; Tn/Z = + 1H- NWMR (400 MHz, DVBO-d6): iiHN-wi .
\./ 8 =11.99 (s, 1H), 8.37 (s, 1H), 7.92 (d, 2H), 7.74 (d, 2H), 7.40-
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(gradient: water/acetonitrile). 275 mg (21% of theor.) of the desired product (racemate) is

obtained.
LC-MS (Method 9): R, = 4.55 min; m/z = 431 (M+H)"

"H-NMR (400 MHz, DMSO-de): § = 8.60 (s, 1H), 7.53-7.51 (m, 2H), 7.39-7.36 (m, SH), 7.30-7.28
5 (m, 2H), 4.53 (dd, 1H), 4.45 (dd, 1H), 4.40 (t, 1H), 3.45-3.41 (m, 1H), 3.30-3.25 (m, 1H), 2.68 (q,
2H), 1.39-1.34 (m, 1H), 1.29 (t, 3H), 0.67 (s, 9H).

Example 91A

3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin—4-yl]0xy}butan-2-01

10 Add 4.8 ml of 12.5 N sodium hydrokide solution to a mixture of 2.68 g (29.70 mmol) (2R,3S)- '
butane-2,3-diol in 45 ml toluene, 15 ml 1,2-dimethoxyethane and 15 ml water at 70°C." After -
adding 0.20 g (0.60 mmol) tetra-n-butylammonium hydrogensuiphate and 2.00 g (5.94 mmol) 4-
chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine, stir the reaction mixture for 17 h at
70°C. After cooling to room teniperature, adjust to pH 7 with concentrated hydrochloric acid.

15  Extract three times with 100 ml dichloromethane each time. Wash the combined organic extracts
with satd. sodium chloride solution, dry over sodium sulphate, filter, and concentrate by vacuum
evaporation. Purify the raw product by preparative RP-HPLC (gradient: water/acetonitrile). 1.26 g
(54% of theor.) of the desired product is obtained as (R, S/ S,R) racemate.

LC-MS (Method 8): R, = 2.81 min; m/z = 391 (M+H)"

20 'H-NMR (400 MHz, DMSO-d¢): § = 8.57 (s, 1H), 7.55-7.53 (m, 2H), 7.43-7.36 (m, SH), 7.01-7.00
(m, 2H), 5.21-5.16 (m, 1H), 4.68 (d, OH), 3.81 (s, 3H), 3.61-3.55 (m, 1H), 1.19 (d, 3H), 0.86 (4,
3H). |



(q, 2H), @ﬁ&owoﬁ@lﬁg 1.50-1.40 (m 4H), 1.21-1.13 (m %ﬁ@é‘&@ﬂkﬁhﬁz

(Met hod 4): | ebHN" . e
436 (MeH)+ 0 ' 1-1-NWVR (400 Mz, DMBO-dB): 411 8 = 11.99 (s, 1H), 8.33 (s.
1H), 7.64 (d, 2H), 7.52 (d, 2H), 7-48-

Example 92A

| (+/-)-2-Methoxy-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy} propan-1-ol

Put 1.014 g (9.65 mmol) 2-methoxypropane-1,3-diol in 20 ml THF. Add 542 mg (4.825 mmol)

5  potassium tert.-butylate and stir for 15 min at RT. Then cool to 0°C and add a solution of 650 mg
(1.93 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 10 ml THF dropwise

in the space of 30 min. Then leave to return to RT and stir overnight at RT. Next, dilute with terz.-
butylmethyl ether and water. Acidify with 10% c_:itric acid solution and separate the phasés. Re-
extract the aqueous phase once with tert. -butylmethyl ether. Combine the organic phases and wash

10 6nce with satd. sodium chloride solution. Then dry over magnesium sulphate and concentrate by
evaporation. Purify the residue by chromatography on silica gel (solvent: cyclohexane/ethyl

acetate 7:3); 587 mg (74.8% of theor.) of the target compound is obtained.
LC-MS (Method 8): R = 2.53 min; m/z = 407 (M+H)"

'H-NMR (400 MHz, CDCL): & = 8.53 (s, 1H), 7.62 (m, 2H), 7.39 (m, 2H), 7.32 (m, 3H), 6.97 (d,
15 2H),4.53 (d, 2H), 3.88 (s, 3H), 3.62-3.52 (m, 1H), 3.52-3.43 (m, 2H), 3.32 (s, 3H).

Example 93A

6-{[(1R)-1-Phenylethyl]amino } heptanoic acid methyl ester

Put 8.80 g | (55.63 mmol) 6-oxoheptanoic acid and 6.74lg (55.63 mmol) (R)-(+)-1-
20  phenylethylamine together in 100 ml toluene at RT. Add a catalytic amount (approx. 50 mg) of p-

toluenesulphonic acid and heat overnight with stirring on a water separator. Then partially



7:31 (m 5%&90(%%@%' 1H), 3.39 (g, 2H), 2.19 (in, zmi%éﬁﬁzw&nlwsﬁémmz

4H), 1.24-1.

33 H2 - LC-M5 (Method 4): 12" = 2

= 428 (MrH)+ 0 1H NMR (400 MHz, DMBO-d6): 8 = 11.99 (s, 1H), 8.35 (s, 1H),

lifr-..

7.68 (d, 2H), 7.50 (d, 2Hy107- 45

concentrate by evaporatioﬁ, filter off any solids using a paper filter, and fully concentrate the
filtrate by evaporation. Dissolve the residue in 170 ml methanol. Add approx. 1.7 g Raney Nickel
(moist with water) and hydrogenate for 48 h at 4 bar. Next, filter on diatomite and concentrate the
filtrate by evaporation. Purify the residue by column chromatography on silica gel (solvent:
dichloromethane/methanol 95:5), obtaining 4.15 g (48.5% of theor.) of the target compound, which

is reacted without further characterization.



(d, 2H), 6. 87 (dd, 1H), 5.99 (d lH) H)
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Exanpl e Structure Anal yti cal data 34 F3G®@-LC- M5 (Method 5): R = 2.80

Examples of application:

Example 1
6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino} hexanoic acid

H,C—O

5 Stir 1.0g (3.0mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine, 0.78 g
(5.94 mmol) 6-aminohexanoic acid and 1.5 ml DIEA in 10 ml DMF overnight at 120°C. Add the
reaction mixture to water and extract three times with ethyl acetate. Combine the organic phases
and wash with saturated sodium chloride solution, dry over magnesium sulphate and concentrate
by vacuum evaporation. Chromatograph the residue on silica gel (solvent: cyclohexane/ethyl

10 acetate 2:1 — 1:2). 560 mg (43.7% of theor.) of the target compound is obtained.
LC-MS (Method 4): R, = 2.62 min; m/z = 432 (M+H)"

"H-NMR (400 MHz, DMSO-dg): 8 = 12.0 (br. s, 1H), 8.31 (s, 1H), 7.47-7.42 (m, 4H), 7.40-7.30
(m, 3H), 7.15 (d, 2H), 5.08 (t, 1H), 3.87 (s, 3H), 2.08 (t, 2H), 1.50-1.35 (m, 4H), 1.25-1.10 (m,
4H).

15 Example 2-

7-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Jamino} heptanoic acid

The title compound is obtained similarly to Example 1 at a yield of 55.1% of theor.



4 HN,: v%oqaf%g%%?n& = 486 (M+H)+ 0 1H NWR (400 MHz, %gﬁ?@@%@w

410\ s, 1H), 8.35 (s, 1H), 7.67 (hr.

~s. ON 7.45-7.30 (m 5H), 5.19 (hr. s, 1H, 2.20 (hr. s, 2H). 1.51-
1.35 (m 4H) 1. 25-1.12 (m 2H). The foltoow ng exanpl es are prepared
according to CGeneral Procedure A (for description see above) fromthe :
cor r espondiIQOMS- (Mg 4H-RORemy ki Bk 2, A dlpyyi m di ne and phenyl boronic acid
derivatives: Exanple

'H-NMR (400 MHz, DMSO-dy): § = 8.33 (s, 1H), 7.48-7.43 (m, 4H), 7.40-7.30 (m, 3H), 7.15 (d,
2H), 5.04 (t, 1H), 3.85 (s, 3H), 2.08 (t, 2H), 1.50-1.38 (m, 4H), 1.20-1.11 (m, 2H).

Example 3
5 6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Jamino } hexanoic acid sodium salt

H,C—Q

‘Dissolve 200 mg (0.464 mmol)  6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJamino}hexanoic acid at RT in 0.75 ml methanol, 0.5 ml THF and a few drops of water, and add
0.464 ml 1 N sodium hydfoxide solution. Stir the mixture for 5 min, then concentrate by vacuum

10 evaporation and dry the residue at high vacuum. 221 mg of the target compound is obtained.
LC-MS (Method 2): R; = 2.34 min; m/z =432 (M-Na+2H)"

'H-NMR (300 MHz, DMSO-dg): 8 = 8.32 (s, 1H), 7.48-7.43 (m, 4H), 7.39-7.30 (m, 3H), 7.17 (d,
2H), 5.04 (t, 1H), 3.88 (s, 3H), 1.72 (t, 2H), 1.40-1.32 (m, 4H), 1.15-1.08 (m, 2H).

Example 4

15 5-(4-Methoxyphenyl)-6-phenyl-N-[ 5-(1 H-tetrazol-5-yl)pentyl]furo[2,3-d]pyrimidine-4-amine

H,C—O

Stir 1.00 g (2.4 mmol) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJamino}hexanenitrile, 4:19 g (26.3 mmol) trimethylsilylazide and 0.91 g (3.6 mmol) di-n-butyltin



Structure Wﬁmbmyggggl data 35 HGS -r-N-" HN o0 ,p Cﬁdmb@ﬂj‘@g%

(Met hod 5):

8.34 (s,
2.55 (s,

4: 1/

10

15

20

25

= 3.06 min: ink = 462 (M:H)+ 1H NMR (400 MHz, DMBSO-

1H), 7.48-7.33 (m 9H), 5.18 (t, 1H), 3.58 (s, 3H), 338(q, 2H)
approx. 3H), 2.29 (t, 2H), 1. 50110 40 (m 4H), 1.20-1.12 (m 2H).

oxide in 50 ml toluene overnight at 80°C. After concentrating by evaporation, take up the residue
in water, acidify with dilute hydrdchloric acid and extract with methylene chloride. Wash the
organic phase with sodium chloride solution, dry over magnesium sulphate and concentrate by
evaporation. Purify the raw product by RP-HPLC (column: Gromsil 250 mm x 40 mm, 10 pm;

acetonitrile/water gradient: 0-3 min 10% acetonitrile, 3-50 min 10% — 98% acetonitrile, 50-55

min 98% acetonitrile). Crystallize the combined product fractions from diethyl ether and dry

overnight at 50°C in a vacuum drying cabinet. 598 mg (54% of theor.) of the title compound is

obtained as almost white crystals.
LC-MS (Method 2): R, = 2.22 min; m/z = 455 (M+H)"

'H-NMR (400 MHz, DMSO-de): & = 16 (br. s, 1H), 8.3 (s, 1H), 7.5-7.25 (m, 7H), 7.1 (m, 2H), 5.1

(m, 1H), 3.85 (s, 3H), approx. 3.5 (m, masked by DMSO signal), 2.75 (t, 2H), 1.65 (m, 2H), 1.45

(m, 2H), 1.2 (m, 2H).

Example 5

(2E)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino } -hex-2-enoic acid methyl

ester

Add 0.095 ml (0.588 mmol) trimethyl phosphonoacetate dropwise at RT to a suspension of
21.6 mg sodium hydride (60% dispersion in oil, approx. 0.539 mmol) in 2 ml THF. Stir the
mixture for a further 1 h and then add 190 mg (0.49 mmol) 4-{[ 5~(4-methoxyphenyl)-6-phenylfuro-
[2,3-d]pyrimidin-4-yl]Jamino}butanal. Stir overnight at RT and then dilute the mixture with
dichloromethane and water. Wash the organic phase with saturated sodium chloride solution, dry,
and concentrate under vacuum. The target compound is isolated from the raw product by
preparative RP-HPLC (twice) (gradient: water/acetomtrﬂe) 23.4mg (10.8% of theor.) of the

desired product is obtained.

LC-MS (Method 2): R, = 2.65 min; m/z = 444 (M+H)"
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"H-NMR (400 MHz, DMSO-dq): & = 8.33 (s, 1H), 7.47-7.43 (m, 4H), 7.40-7.31 (m, 3H), 7.14 (d,
2H), 6.85 (dd, 1H), 5.84-5.78 (m, 1H), 5.68 (t, 1H), 3.85 (s, 3H), 3.63 (s, 3H), 3.49 (q, 2H), 2.17-
2.10 (m, 2H), 1.63-1.57 (m, 2H).

Example 6

(2E)-6- {[5—(4 -Methoxypheny!)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino}-hex-2-enoic acid

sodium salt

Put 19mg  (0.043 mmol) (2E)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
yllamino}-hex-2-enoic acid methyl ester in 0.5 ml THF and, at RT, add 0.43ml 1 N sodium
hydroxide solution. Stir the mixture for 24 h at RT, then neutralize with 1 N hydrochloric acid and
concentrate by vacuum evaporation. Add a little 1 N sodium hydroxide solution to the residue and
purify directly by preparative RP-HPLC (gradient: water/ acetonitrile). 9 mg (46.5% of theor.) of

the target compound is isolated.
LC-MS (Method 5): R, = 2.51 min; m/z = 429 (M-Na+2H)"

'H-NMR (400 MHz, DMSO-dy): 8 = 8.3 (s, 1H), 7.48-7.3 (m, 7H), 7.12 (d, 2H), 6.20 (dd, 1H),
5.58 (d, 2H), 5.60 (t, 1H), 3.85 (s, 3H), 1.95 (g, 2H), 1.52 (m, 2H).

~ Example 7

' 5-(4-Methoxyphenyl)-6-phenyl-N-[ 6-(1 H-tetrazol-5-yhexyl]furo[ 2,3-d]pyrimidine-4-amine




" VS NEthod8 B4 = 3.19 min; rrt/ +
'H—NI\/R (40%%97/%?\%gd5)( 8 8. 321 (s, 1H), 7.49- 7 42 (rznP-quﬁ 2({%6@76 28

(m 4H), 4.93 (t, 1H), 3.35 (m 2H), 2.75 (q, 2H), 2.28 (t, 2H). 1.49-1. 35
(m 4H), 1.28 (t, 311), 1.16-1.10 (m 2H12-

Stir 0.098 g (0.23 mmol) 7-{[5-(4-methoxypheny1)-6-phenylfuro[2,3-d]pyrimidin—4-yl]amino}-
heptanenitrile, 0.41 g (3.5 mmol) trimethylsilylazide and 86 mg (0.25 mmol) di-n-butyltin oxide in
5 ml toluene overnight at 80°C. After concentrating by evaporation, take up the residue in water,
acidify with dilute hydrochloric acid and extract with methylene chloride. Wash the organic phase
5  with sodium chloride solution, dry over magnesium sulphate and concentrate by evaporation.
Purify the raw product by RP-HPLC (column: Gromsil 250 mm x 30mm, 10 png

acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-34 min 5% — 98% acetonitrile, 34-38 min

98% acetonitrile). 61 mg (55% of theor.) of the title comp.ound is obtained as white crystals.
LC-MS (Method 2): R, = 2.30 min; m/z = 469 (M+H)"

10 H-NMR (400 MHz, DMSO-dg): & = 16 (br. s, 1H), 8.3 (s, 1H), 7.5-7.25 (m, 7H), 7.15 (m, 2H), 5.1
(m, 1H), 3.85 (s, 3H), approx. 3.5 (m, masked by DMSO signal), 2.85 (t, 2H), 1.65 (m, 2H), 1.35
(m, 2H), 1.1-1.3 (m, 4H). '

Example 8

6-[(5,6-Diphenylfuro[2,3-d]pyrimidin-4-yl)amino Jhexanoic acid methyl ester

0]
O HN/\\/\/\H/ “CH,
0]
A
(T
0N

Stir. 55 mg (0.131 mmol) 6-[(6-bromo-5-phenylfuro[2,3-d]pyrimidin-4-yl)aminoJhexanoic acid

15

methyl ester, 0.131ml of 2 M aqueous sodium carbonate solution (0.26 mmol), 4.6 mg
(0.006 mmol)  bis(triphenylphosphine)palladium(Il)  chloride and 20mg (0.164 mmol)
phenylboronic acid under argon in 0.4 ml DMSO for 1 h at 80°C. After cooling, purify the mixture
20  directly by preparative RP-HPLC (gradient: water/acetonitrile). 35 mg (64.1% of theor.) of the

target compound is obtained.
LC-MS (Method 4): R, =3.01 min; m/z = 416 (M+H)"

'"H-NMR (400 MHz, DMSO-ds): & = 8.34 (s, 1H), 7.62-7.53 (m, 5H), 7.47-7.42 (m, 2H), 7.39-7.30
(m, 3H), 4.97 (t, 1H), 3.60 (s, 3H), 3.35 (q, 2H), 2.17 (¢, 2H), 1.50-1.35 (m, 4H), 1.18-1.10 (m,
25 2H).
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Example 9
6-{[5-(4-Methylphenyl)-6-phenylfurof2,3-d]pyrimidin-4-yljamino}hexanoic acid methyl ester
H,G

/2T ‘\/AVA\H/O\CH
. 3
0

/l\/)N

O N

Stir 50 mg (0.12 mmol) 6-[(5-bromo-6-phenylfuro{2,3-d]pyrimidin-4-yl)amino]hexanoic acid
methyl ester, 0.12 ml of 2 M aqueous sodium carbonate solution (0.24 mmol), 4.2 mg
(0.006 mmol) bis(triphenylphosphine)palladium(I) chloride and 20.3 mg (0.149 mmol) p-
tolueneboronic acid under argon in 0.4 ml DMSO for 1h at 80°C. After cooling, purify the
mixture directly by preparative RP-HPLC (gradient: water/acetonitrile) - followed .by'
chromatography on silica gel (solvent: cyclohexane/ethyl ac.etate). 38.1 mg (74.2% of theor.) of the

target compound is obtained.
LC-MS (Method 4): R, = 3.15 min; m/z = 430 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 8.32 (s, 1H), 7.48-7.30 (m, 10H), 5.01 (t, 1H), 3.58 (s, 3H),
3.38 (q, 2H), 2.43 (s, 3H), 2.27 (t, 2H), 1.50-1.35 (m, 4H), 1.17-1.10 (m, 2H).

Example 10

6-[(5,6-Diphenylfuro [2,3-d]pyri_midin—4-yl)amino]hexanoic acid

HN/\/\/\[.]/

O
N
(O~ 1)
0N

Dissolve 27.5 mg (0.066 mmol) 6-[(5,6-diphenylfuro[2,3-d]pyrimidin-4-yl)aminoJhexanoic acid

methyl ester in 0.1 ml methanol, 0.05 m! THF and one drop of water and add 0.09 ml 2.5 M

sodium hydroxide solution. Stir the mixture- for 1 h at RT and then lightly acidify with 1 N

hydrochloric acid. Extract the aqueous phase three times with dichloromethane. Combine the
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organic phases and dry over magnesium sulphate, concentrate by vacuum evaporation and dry the

residue at high vacuum. 25 mg (96.1% of theor.) of the target compound is obtained.
LC-MS (Method 5): R = 2.51 min; m/z = 402 (M+H)"

'H-NMR (300 MHz, DMSO-dg): & = 12.0 (br. s, 1H), 8.35 (s, 1H), 7.62-7.51 (m, 5H), 7.46-7.41
5 (m, 2H), 7.39-7.30 (m, 3H), 4.97 (t, 1H), 3.39 (q, 2H), 2.18 (t, 2H), 1.45-1.35 (m, 4H), 1.18-1.10
(m, 2H). : |

Example 11
6-{[5-(4-Methylphenyl)~6-phenylfuro [2,3-d]pyrimidin-4-yl]amino} hexanoic acid

H,C

10 Dissolve 30 mg (0.07 mmol) 6-{[5-(4-methylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino}-
hexanoic acid methyl ester in 0.1 ml methanol, 0.05 ml THF and one drop of water, and add 0.1 ml
of 2.5 M sodium hydroxide solution. Stir the mixture for 1 h at RT and then lightly acidify with
1 N hydrochloric acid. Filter off the precipitate with suction, Wash several times with water, and

dry at high vacuum. 28 mg'(96.5% of theor.) of the target compound is obtained.
15 LC-MS (Method 4): R, =2.70 min; m/z=416 (M+H)f

'"H-NMR (400 MHz, DMSO-d¢): § = 12.0 (br. s, 1H), 8.33 (s, 1H), 7.48-7.30 (m, 10H), 4.99 (,
1H), 3.38 (q, 2H), 2.45 (s, 3H), 2.18 (t, 2H), 1.46-1.37 (m, 4H), 1.18-1.10 (m, 2H).

Example 12

6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy} hexanoic acid ethyl ester
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Add 42.8 mg sodium hydride (60% dispersion in oil, approx. 1.07 mmol) in portions, at RT, to a
mixture of 300 mg (0.89 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine and ‘
’ 214 mg (1.34 mmol) 6-hydroxyhexanoic acid ethyl ester in 1.0 ml THF and 0.7 ml DMF. Stir the
5  mixture for 1 h at RT, and then add dichloromethane and water. Wash the organic phase with
saturated sodium chloride solution, dry over sodium sulphate and concentrate by vacuum
evaporation. After preparative RP-HPLC, 120.9 mg (29.5% of theor.) of the target compound is

isolated from the residue.
LC-MS (Method 5): R, = 3.25 min; m/z = 461 (M+H)"

10  'H-NMR (400 MHz, DMSO-dg): & = 8.57 (s, 1H), 7.56 (m, 2H), 7.44-7.39 (m, 5H), 7.03 (d, 2H),
4.37 (t, 2H), 4.04 (q, 2H), 3.81 (s, 3H), 2.21 (t, 2H), 1.61-1.55 (m, 2H), 1.50-1.42 (m, 2H), 1.18 (m,
SH).

Example 13
6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}hexanoic acid

H,C—0

15

* Dissolve 103 mg (0.224 mmol) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy}-
hexanoic acid ethyl ester in 2 ml THF and, at RT, add 2.2 ml of 1 N sodium hydroxide solution.
Stir the mixture overnight, then neutralize with 1 N hydrochloric acid and concentrate by vacuum
evaporation.b Purify the residue by préparative RP-HPLC. 23.2 mg (24% of theor.) of the target

20 compound is obtained.
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LC-MS (Method 5): Rt =2.73 min; m/z = 433 (M+H)".
Example 14
5-(4-Methoxyphenyl)-6-phenyl-4-{[5-(1 H-tetrazol-5-yl)pentyl]oxy}-furo[2,3-d]pyrimidine

H.C—O
3

Stir ~ 1.00g (2.1 mmol) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d|pyrimidin-4-
ylloxy}hexanenitrile, 0.79 g (3.2 mmol)  di-n-butyltin oxide and 3.68g (32 mmol)
trimethylsilylazide in 44 ml toluene overnight at 80°C. Then add 1 ml ethylene glycol, stir for I h
under reflux and then concentrate by evaporatibn. Take up the residue in ethyl acetate, wash with
dilute hydrochloric acid and with sodium chloride solution, dry, and concentrate by evaporation.
Purify the raw product by RP-HPLC (column: Gromsil 250 mm x 40mm, 10 pm;

acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-50 min 5% — 98% acetonitrile, 50-55 min

- 98% acetonitrile). Crystallize the combined product fractions from diethyl ether. 372 mg (38% of

theor.) of the title compound is obtained as beige crystals.
LC-MS (Method 5): R, = 2.39 min; m/z = 456 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = approx. 16-14 (broad, 1H), 8.6 (s, 1H), 7.55 (m, 2H), 7.4 (m,
5H), 7.0 (m, 2H), 4.35 (t, 2H), 3.8 (s, 3H), 2.3 (t, 2H), 1.6 (m, 4H), 1.2 (m, 2H).

Example 15

5-(4 -Methoxyphenyl)-6-pheny1-N— {3-[2-(1H-tetrazol-5-yl)ethoxy]propyl} furo[2,3-d]pyrimidine-4-

amine

H,C—O,
\ / HN/\/\O H/
R
77 )N
0N



8 =28
4.03
(m

.32 (

(t,
214),

10

15

20

25

:1?'0%%/8798%? 7.3 gm37 7(13? | 214)12 (2d282(1t1) 211&“‘3%5%026@%6
1.50-1.60 (m 4H) ,
-117 -

Stir 137 mg (0.32 mmol) 5-(4-methoxyphenyl)-6-pheny1-N—{3-[2-cyanoethoxy]propy1}furo[2,3-d]¥
pyrimidine-4-amine, 552 mg (4.8 mmol) trimethylsilylazide and 119 mg (0.48 mmol) di-n-butyltin
oxide in 10 ml toluene overnight at 80°C. Then cool the mixture and concentrate by evaporation.
Dissolve the residue that remains in methylene chloride and wash with water and sodium chloride
solution. Dry the organic phase over magnesium sulphate and cencentrate in the rotary evaporator
at reduced pressure. Purify the residue by RP-HPLC (column: Gromsil 250 mm x 30 mm, 10 pm;
acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-34 min 5% — 98% acetonitrile, 34-38 min

98% acetonitrile). 48.6 mg (32% of theor.) of the title compound is obtained as a colourless solid.
LC-MS (Method 4): R, = 2.44 min; m/z = 472 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 16.0 (br. s, 1H), 8.35 (s, 1H), 7.1-7.45 (m, 9H), 5.2 (m, 1H),
3.85 (s, 3H), 3.65 (t, 2H), approx. 3.3 (m, 2H, partially masked by H,0), 3.05 (t, 2H), 1.65 (quin,
2H).

- Example 16

3-(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino } propoxy)propionic acid

H,C—0

Heat 160 mg '(0.37 mmol) 5-(4-methoxyphenyl)-6-phenyl-N-{3-[2-cyanoethoxy]propyl} furo[2,3-
dJpyrimidine-4-amine in 6 ml conc. hydrochloric acid to boiling, and stir for 7 h. After cooling to
room temperature, dilute with water and extract with ethyl acetate. Dry the organic phases over -
magnesium sulphate and concentrate by evaporation. Repeated purification of the residue by RP-

HPLC (column: Gromsil 250 mm x 30 mm, 10 pm; acetonitrile/water gradient: 0-3 min 5%

“acetonitrile, 3-34 min 5% — 98% acetonitrile, 34-38 min 98% acetonitrile) and flash

chromatography on silica gel (solvent gradient: ethyl acetate — ethyl acetate/methanol 5:1) yields
an oil, which is then dissolved in ethyl acetate. While hot, add diisopropyl ether until clouding
occurs. After standing overnight in the refrigerator, a yellowish solid is obtained, which is taken up
in dichloromethane. After concentrating by evaporation. once again, mix the residue with diethyl
ether. ’In this way, 7.1 mg (4.3% of theor.) of the title compound is obtained as a grey powder,

which becomes oily again after some time.
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LC-MS (Method 4): R, = 2.42 min; m/z = 448 (M+H)"

'H-NMR (400 MHz, DMSOQdG): 6 =28.35(s, 1H), 7.1-7.45 (m, 9H), 5.2 (m, 1H), 3.85 (s, 3H), 3.65
(t, 2H), approx. 3.3 (m, 4H, partially masked by H,0), 2.1 (t, 2H), 1.6 (m, 2H). '

Example 17

(5-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljamino} pentyl)amino(oxo)methyl

acetate

Dissolve 150 mg  (0.37 mmol)  5-(4-methoxyphenyl)-6-phenyl-N-(5-aminopentyl)furo[2,3-
dlpyrimidine-4-amine in 10 ml methylene chloride. At 0°C, slowly add, dropwise, 50 mg
(0.41 mmol) methyl oxalate chloride and 72 mg (0.56 mmol) DIEA simultaneously. Stir for a
further 1 h at room temperature. Dilute the mixture with methylene chloride and wash with water
and sodium chloride solution. Combine the organic phases and dry over magnesium sulphate and
concentrate in the rotary evaporator. Purify the residue by RP—H‘PL‘C (column: Gromsil 250 mm x
30 mm, 10 pum; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-34 min 5% — 98%’
acetonitrile, 34-38 min 98% acetonitrile). After concentrating the product fractions by evaporation,
chromatograph the residue on silica gel (Analogix cartridge F12M, eluent: cyclohexane/ethyl

acetate 1:1). 47.8 mg (26% of theor.) of the title compound is obtained as a colourless foam.
LC-MS (Method 4): R, = 2.60 min; m/z = 489 (M+H)

'H-NMR (400 MHz, DMSO-dg): & = 8.9 (m, 1H), 8.30 (s, 1H), 7.1-7.45 (m, 9H), 5.1 (m, 1H), 3.85
(s, 3H), 3.75 (s, 3H), approx. 3.4 (m, 2H, partially masked by H,0), 3.1 (g, 2H), 1.6-1.1 (m, 6H).

Exampie 18

" (5-{[5-(4-Methoxyphenyl)-6-phenylfuro[ 2,3-d]pyrimidin-4-yl]Jamino } pentyl Jamino(oxo0)acetic acid
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H,C—O

HN N
H

P
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Dissolve  30mg  (0.06 mmol)  (5-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-

yl]amino}pentyl)amino(oxo)methyl acetate in 3 ml dioxan and add 0.12 ml 1 N sodium hydroxide

~ solution. Next, stir for 1 h at 50°C. Concentrate the mixture by evaporation, take up the residue in

water and wash with methylene chloride. Acidify the aqueous phase with 1 N hydrochloric acid

and extract with ethyl acetate. Separate the organic phase, dry over magnesium sulphate and

. concentrate by evaporation. 26.5 mg (91% of theor.) of the title compound is obtained as a white

foam.
LC-MS (Method 4): R, = 2.10 min; m/z = 475 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.75 (m, 1H), 8.30 (s, 1H), 7.1-7.45 (m, 9H), 5.05 (m, 1H),
3.85 (s, 3H), approx. 3.4 (m, 2H, partially masked by H,0), 3.05 (q, 2H), 1.6-1.1 (m, 6H).

Example 19
5;(4-Methoxyphenyl)-6-pheny1—4- {2-[2-(1 H-tetrazol-5-yl)ethoxy]ethoxy} furo[2,3—d]pyrirrﬁdine

H,C—Q

Stir 180 mg (0.43 mmol) 4-[3-(2-cyanoethoxy)ethoxy]-5-(4—methoxyphenyl)—6-pheny1furo[2,3-d]—
pyrimidine, 749 mg (6.5 mmol) trimethylsilylazide and 161 mg (0.65 mmol) di-n-butyltin oxide in
10 ml toluene overnight at 80°C. Concentrate the mixture by evaporation, take up the residue in
water and acidify with dilute hydrochlorié acid. Next, extract with methylene chloride. Wash the
organic extracts with sodium chloride solution, dry over magnesium sulphate and concentrate by
evaporation, Purify the residue that remains by RP-HPLC (column: Gromsil 250 mm x 30 mm,

10 pm; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-50 min 5% — 98% acetonitrile, 50-
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55 min 98% acetonitrile). To remove organotin compounds, dissolve the beige foam obtained in
10 ml toluene and add 1 ml ethylene glycol. After heating for 1 h under reflux, remove the solvent
under vacuum. Dissolve the residue in methylene chloride, wash with dilute hydrochloric acid and
with sodium chloride solution, dry, and concentrate by evaporation. Purification of the residue by
5 RP-HPLC (column: Gromsil 250 mm x 30 mm, 10 pm; acetonitrile/water gradient: 0-3 min 5%

acetonitrile, 3-34 min 5% — 98% acetonitrile, 34-38 min 98% acetonitrile) gives 82.6 mg (42% of

theor.) of the title compound as a beige foam.
LC-MS (Method 5): R, = 2.38 min; m/z =459 (M+H)"

'"-NMR (400 MHz, DMSO-dy): § = 8.55 (s, 1H), 7.3-7.55 (m, 7H), 6.9 (m, 2H), 4.5 (m, 2H), 3.8
10 (s, 3H), 3.6 (m, 4H), 3.0 (t, 2H).

Example 20
5-(4-Methoxyphenyl)-6-phenyl-4-{3-[2-(1 H-tetrazol-5-yl)ethoxy]propoxy} furo[2,3-d]pyrimidine

H,C—0

Stir 200 mg (0.47 mmol) 4-[3-(2-cyanoethoxy)propoxy]-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]-
15 pyrimidine, 804 mg (7.0 mmol) trimethylsilylazide and 174 mg (0.70 mmol) di-n-butyltin oxide in
10 ml toluéne overnight at 80°C. Concentrate the mixture by evaporation, take‘up the residue in
water and acidify with dilute hydrochloric acid. Next, extract with methylene chloride. Wash the
organic extracts with sodium chloride solution, dry over magnesium sulphate and concentrate by
evaporation. Purify the residue that remains by RP-HPLC (column: Gromsil 250 mm x 30 mm,
20 10 pm; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-50 min 5% — 98% acetonitrile, 50-
55 min 98% acetonitrile). To remove organotin compounds, dissolve the beige foam obtained in
10 ml toluene and add 1 ml ethylene glycol. After heating for 1 h under reflux, remove the solvent
under vacuum. Dissolve the residue in methylene chloride, wash with dilute hydrochloric acid and
with sodium chloride solution, dry, and concentrate by evaporation. Purification of the residue by
25  RP-HPLC (column: Gromsil 250 mm x 30 mm, 10 um; acetonitrile/water gradieﬁt: 0-3 min 5%
acetonitrile, 3-34 min 5% — 98% acetonitrile, 34-38 min 98% acetonitfile) gives 46 mg (21% of

theor.) of the title compound as a beige foam.
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"H-NMR (400 MHz, DMSO-dg): & = 16.0 (br. s, 1H), 8.55 (s, 1H), 7.3-7.55 (m, 7H), 6.9 (m, 2H),
4.35 (m, 2H), 3.8 (s, 3H), 3.65 (t, 2H), approx. 3.4 (m, 2H, partially masked by H,0), 3.05 (t, 2H),
1.65 (quin, 2H).

General Procedure A: Palladium-catalysed arvlation of 5-bromo-6-phenylfuro[2.3-d]pyrimidine

derivatives

Add successively, at RT, 1.2 to 1.5 eq. of the corresponding arylboronic acid, approx. 2.0 eq.

sodium carbonate (as 2 M aqueous solution) and approx. 5 mol-% - bis(triphenyl-

phosphine)palladium(Il) chloride to a solution of 1.0 eq. 6-[(5-bromo-6-phenylfuro[2,3-

d]pyrimidin-4-yl)amino]-hexanoic acid methyl ester in DMSO (approx. 3 mol/l). Stir the mixture

for a period of 3-18 h at temperatures of 70-90°C. After cooling, isolate the target product directly

from the reaction solution by RP-HPLC (eluent: acetonitrile/water gradient). If necessary, it can be

further purified by chromatography on silica gel (solvent: dichloromethane/methanol or

cyclohexane/ethyl acetate mixtures).

The following examples are prepared according to General Procedure A:

Example

Structure

Analytical data
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LC-MS (Method 5): R, = 2.95
min; m/z = 464 (M+H)"

'H-NMR (400 MHz, DMSO-dg):
& =8.33 (s, 1H), 7.45-7.25 (m,
8H), 5.35 (t, 1H), 3.94 (s, 3H),
3.59 (s, 3H), 3.39 (g; 2H), 2.29

| (¢, 2H), 1.54-1.40 (m, 4H), 1.26-
1.17 (m, 2H).
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LC-MS (Method 5): R; = 2.89
min; m/z = 460 (M+H)"

"H-NMR (400 MHz, DMSO-dq):
& =8.32 (s, 1H), 7.46 (d, 2H),
7.41-7.32 (m, 3H), 7.13-7.08 (m,
2H), 6.97 (d, 1H), 5.30 (t, 1H),
3.59 (s, 3H), 3.42-3.35 (m, 2H),
2.29 (t, 2H), 1.54-1.40 (m, 4H),
1.24-1.15 (m, 2H). '

23

LC-MS (Method 5): Ry = 2.79
min; m/z = 460 (M+H)"

'H-NMR (400 MHz, DMSO-d):
§=28.32 (s, L H), 7.42-7.30 (m,
6H), 7.09 (d, 1H), 6.98 (d, 1H),
4.88 (t, 1H), 3.84 (s, 3H), 3.59
(s, 3H), 3.39-3.30 (m, 2H), 2.26
(t, 2H), 2.06 (s, 3H), 1.49-1.33
(m, 4H), 1.14-1.07 (m, 2H).

24

LC-MS (Method 2): R, = 2.90
min; m/z = 484 (M+H)"

"H-NMR (400 MHz, DMSO-d,):
8 =18.36 (s, 1H), 7.91 (d, 2H),
7.72 (d, 2H), 7.38 (s, 5H), 5.37
(t, 1H), 3.59 (s, 3H), 3.37 (q,
2H), 2.29 (t, 2H), 1.51-1.40 (m,
4H), 1.23-1.14 (m, 2H).

digfisa

1.55
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25 cl LC-MS (Method 5): R, =3.06
o min; vz = 450 (M+H)"
HN/\/\/\“/ “CH,
N o) 'H-NMR (400 MHz, DMSO-dg):
7 N\ 1 N\ S o mg e TN A m AT
AN /) 0=28.35 (s, 1H), 7.62 (d, 2H),
— o g
7.52 (d, 2H), 7.41-7.31 (m, 5H),
3.60 (s, 3H), 3.39 (q, 2H), 2.30
(t, 2H), 1.55-1.41 (m, 4H), 1.24-
.15 (m, 2H).
26 H,C= LC-MS (Method 2): R, =2.93
O o min; m/z = 442 (M+H)"
HN/\/\/\H/ \CH3 . _
o) 'H-NMR (400 MHz, DMSO-de):

NN
Q 4 L 5=28.35 (s, 1H), 7.19 (d, 2H),
7.50 (d, 2H), 7.45-7.31 (m, SH),

6.84 (dd, 1H), 5.99 (d, 1H), 5.39
(d, 1H), 5.15 (d, 1H), 3.58 (s,
3H), 3.37 (q, 2H), 2.25 (t, 2H),
1.49-1.39 (m, 4H), 1.19-1.10 (m,
2H).

27 FC—0 LC-MS (Method 2): R, = 2.99
min; m/z = 500 (M+H)"

) Ny 0 'H-NMR (400 MHz, DMSO-de):
Q P 5=28.36 (s, 1H), 7.66 (d, 2H),
7.56 (m, 2H), 7.40-7.31 (m, 5H),
5.21 (t, 1H), 3.59 (s, 3H), 3.38
(q, 2H), 2.28 (t, 2H), 1.51-1.39
(m, 4H), 1.22-1.13 (m, 2H).

General Procedure B: Hydrolysis of methvl esters to corresponding carboxylic acid derivatives

Add, at RT, 1.5 to 10 eq. sodium hydroxide as' 1 N aqueous solution to a solution of the methyl
ester in THF or THF/methanol (1:1) (concentration approx. 0.05 to 0.5 mol/1). Stir the mixture for
5 aperiod of 0.5-18 h at RT and then neutralize or lightly acidify with 1 N hydrochloric acid. If
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precipitation of a solid occurs, the product can be isolated by filtration, washing with water and
drying at high vacuum. Alternatively, the target compound is isolated directly from the raw
product, if necessary after extraction with dichloromethane, by preparative RP-HPLC (eluent:

water/acetonitrile gradient).

5  The following examples are prepared according to General Procedure B:

‘Example ~ Structure ' Analytical data

28 LC-MS (Method 4): R, = 2.63

min; m/z = 450 (M+H)"

'H-NMR (400 MHz, DMSO-dg):
§=12.01 (br. s, 1H), 7.47-7.25
(m, 9H), 5.35 (br. s, 1H), 3.96
(s, 3H), 3.42-3.30 (m, 2H), 2.19
(t, 2H), 1.52-1.40 (m, 4H), 1.28-
1.16 (m, 2H).

29 A\, LC-MS (Method 5): R, =2.43
min; m/z = 446 (M+H)"

' OH
O HN/\/\/\[( 'H-NMR (400 MHz, DMSO-de):

O /J I\N §=18.32 (s, 1H), 7.49 (d, 2H),
o) N/) 7.41-7.32 (m, 3H), 7.12 (4, 1H),

7.07 (s, 1H), 6.9 (d, 1H), 6.19
(s, 2H), 5.21 (t, 1H), 3.45-3.25
(m, 2H), 1.82 (t, 2H), 1.45-1.35
(m, 4H), 1.18-1.10 (m, 2H).

30 LC-MS (Method 4): R, = 2.69

min; m/z = 446 (M+H)"

'H-NMR (400 MHz, DMSO-de):
§=28.33 (s, 1H), 7.42-7.30 (m,
7H), 7.09 (d, 1H), 6.99 (dd, 1H),
4.82 (t, 1H), 3.86 (s, 3H), 3.40-
13.38 (m, 2H), 2.08 (5, 3H), 1.76
(t, 2H), 1.38-1.26 (m, 4H), 1.10-
1.01 (m, 2H).
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| 1 8 =8.31 (s,
1125 -

43 2 LC MNRo(ietfonsted): Rt = 2.52  |ikHNVIC)CH 3 nin; mpcEE#3doddtEieY
0 1H NVR (400 Mz, DNVSO- d6):

111), 7.51 (d, 211),
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Example

Structure

Analytical data

31

F.C

LC-MS (Method 5): Ry =2.98
min; m/z =470 (M+H)"

8=11.99 (s, 1H), 8.37 (s, 1H),
7.92 (4, 2H), 7.74 (d, 2H), 7.40-
7.34 (m, 5H), 5.38 (t, 1H), 3.38
(q, 2H), 2.19 (t, 2H), 1.50-1.40
(m, 4H), 1.21-1.13 (m, 2H).

'H-NMR (400 MHz, DMSO-dy):

32

LC-MS (Method 4): R, = 2.79
min; m/z =436 (M+H)"

8=11.99 (s, 1H), 8.33 (s, 1H),
7.64 (d, 2H), 7.52 (d, 2H), 7.43-
7.31 (m, SH), 6.35 (t, 1H), 3.39
(g, 2H), 2.19 (m, 2H), 1.50-1.40
(m, 4H), 1.24-1.15 (m, 2H).

'H-NMR (400 MHz, DMSO-dy):

33

LC-MS (Method 4): R, =2.82
min; m/z = 428 M+H)"

§=11.99 (s, 1H), 8.35 (s, 1H),

7.68 (d, 2H), 7.50 (d, 2H), 7.45

(d, 21, 7.40-7.30 (m, SH), 6.87
(dd, 1H), 5.99 (4, 1H), 5.39 (4,

1H), 5.15 (t, 1H), 3.42-3.30 (m,
2H), 2.16 (¢, 2H), 1.48-1.12 (m,
6H).

'H-NMR (400 MHz, DMSO-ds):




7.40-7.30 s,2§§9ﬂ39,§6 5 (d, 2H), 6.72 (d, 211) 5.49 (s, ?é)(r/E?on}aﬁ/oum(t

111), 3.60 .38 (g, 211), 2.29 (t, L52-1.3
1.22-1.17 (m 211). 44 H3 CO LC- M5 (Met hod 5) Rt = 2.93 * HNCH,
: -126 -
. Example Structure Analytical data
34 LC-MS (Method 5): R, =2.80

min; m/z =486 (M+H)+

'H-NMR (400 MHz, DMSO-de):
6=12.01 (br. s, 1H), 8.35 (s,
1H), 7.67 (br. s, 2H), 7.58 (br. s,
2H), 7.45-7.30 (m, 5H), 5.19 (br.
s, 1H), 2.20 (br. s, 2H), 1.51-
1.35 (m, 4H), 1.25-1.12 (m, 2H).-

The following examples are prepared according to General Procedure A (for description see
above) from the corresponding 5-bromo-6-phenylfuro[2,3~-d]pyrimidine and phenylboronic acid

derivatives:

Example Structure Analytical data

35 HC—S LC-MS (Method 5): R, = 3.06
min; mv/z = 462 (M+H)"

0 'H-NMR (400 MHz, DMSO-dy):
y /) : ' =834 (s, 1H), 7.48-7.33 (m,
9H), 5.18 (t, 1H), 3.58 (s, 3H),
3.38 (q, 2H), 2.55 (s, approx.
3H), 2.29 (¢, 2H), 1.50-1.40 (m,
4H), 1.20-1.12 (m, 2H).

36 LC-MS (Method 8): Ry =3.19

min; mv/z = 444 (M+H)"

'H-NMR (400 MHz, DMSO-dy):
8 =28.34 (s, 1H), 7.49-7.42 (m,
SH), 7.39-7.28 (m, 4H), 4.93 (t,
1H), 3.35 (m, 2H), 2.75 (q, 2H),
2.28 (t, 2H), 1.49-1.35 (m, 4H),
1.28 (t, 3H), 1.16-1.10 (m, 2H).




m i nk
111),

7.55

48,8 Wty

0 1H NVR (500 MHz, CDC13)
(d, 2H),
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37

o
HN/\/\/\"/ “CH,

o}
N

1)
O)\N/

LC-MS (Method 8): R, = 3.08

min; m/z = 460 (M+H)"

"H-NMR (400 MHz, DMSO-dy):
6 =18.32 (s, 1H), 7.48-7.30 (m,
7H), 7.12 (d, 2H), 5.07 (t, 1H),
4.11 (q, 2H), 3.60.s, 3H), 3.36
(q, 2H), 2.27 (t, 2H), 1.50-1.38
(m, 4H), 1.40 (t, 3H), 1.18-1.11

(m, 2H).

38

LC-MS (Method 8): R, = 3.22
min; m/z = 474 (M+H)"

'H-NMR (400 MHz, DMSO-de):
§=18.32 (s, 1H), 7.48-7.30 (m,
7H), 7.12 (d, 2H), 5.08 (t, 1H),
4.03 (t, 3H), 3.60 (s, 3H), 3.37
(q, 2H), 2.28 (t, 2H), 1.82-1.77
(m, 2H), 1.50-1.60 (m, 4H),
1.18-1.10 (m, 2H), 1.02 (t, 3H).

39 NC

LC-MS (Method 8): R, =
min; m/z = 455 (M+H)"

2.73

'H-NMR (400 MHz, CDCL,): §
=8.43 (s, 1H), 7.58-7.48 (m,
6H), 7.30-7.24 (m, approx. 3H),
4.55 (t, 1H), 3.91 (s, 2H), 3.68
(s, 3H), 3.45 (q, 2H), 2.30 (t,
2H), 1.65-1.45 (m, approx. 4H),
1.30-1.22 (m, 2H).




3H), 7.07 (d 211) s, 3H),
211), 2.29 W02%75079%62 1.55 (m 211), 1.50-
(rn, 211). Exanple 45

68(br 1H), 3.93 (s,

3.69 (
1.42 (m

Bopirthyeduikds 3

6-{[ 5- (4- Met hoxypheny1) - 6- pheny1f aro[ 2, 3-d§ pyri m di n-4-y1l i net hyl) am nol hexa
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Di ssol ve200 —brono-6-phenyl furof 2, 3-dj pyri m di n-4-

y1) (met hyp nEm]lMemanoi c aci d nBtrhgturester in 1. ZE»Amdlym}S@a@nd 0.125 m
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purify the jreaction m xtu directly by pr parat3|n

acetonitrilje/ water)|. 3 of t heo.) of tﬁé%&@&@%@gﬁéﬁ” %

obt ai ned. LC-I\/IS(I\/ét .85 mn; n12 —16@41%%735/5\;\114-1 1 NWR
(400 Mz, DOVMBO-d5):| S 330 N H) 7.40-7.30 (m g 3. 83
(s, 3H), 108.58 (s, 3H), 3.30 (m approx. 2H), 2.q§H1§38éWH>7z 2z§2§(m 2H) ,
1.50-1.33 (m 4H), |1.12-1.03 (m 2H). Exanple 46 prox, 3H) 716(dd 2H) 4.66 g
6- ({5[ 4- (Et hyl ar ni no) pheny11- 6- phenyl f ur o[ 2, 3-d] pyrllj m di n-4- ho) hep<an0|

c acid neth

yl ester| 15 (t, 1H), 3 68 (s, 3H) 344 (.
2H), 2.41 (s, 3H), 2.29 (t, 2H),
11.65-1.45 (m, 4H), 1.30-1.22 (m,
2H).
4 F LC-MS (Method 2): R, =2.77

min; m/z = 434 (M+H)”

'H-NMR (400 MHz, CDCl,): &
=8.41 (s, 1H), 7.53-7.47 (m,
4H), 7.31-7.22 (m, approx. 5H),
4.54 (br. s, 1H), 3.69 (s, 3H),
3.45 (g, 2H), 2.29 (t, 2H), 1.67-
1.55 (m, approx. 2H), 1.50-1.42
(m, 2H), 1.30-1.22 (m, 2H).

42

LC-MS (Method 8): R; =

3.31
min; mv/z = 458 (M+H)"

'"H-NMR (400 MHz, DMSO-dy):
8 =8.35 (s, 1H), 7.48-7.40 (m,
5H), 7.38-7.30 (m, 4H), 4.89 (t,
1H), 3.59 (s, 3H), 3.35 (q, 2H),
2.69 (t, 2H), 2.25 (t, 2H), 1.69
(g, 2H), 1.50-1.42 (m, 2H), 1.40-
1.35 (m, 2H), 1.17-1.11 (m, 2H),
0.95 (t, 3H).
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_Example 45

6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-y1](methyl)amino } hexanoic acid methyl

ester




Cbol a solution of 670.3 ng (2.0 mmol)

4-chl or o- 5- @K)éWHﬂWBﬁﬁnyl) 6- phenyl furo[ 2, 3-d] pyri mi di ne aRETAPLONY0Y1B26
mol ) (-)-{[(28)-3-hydroxy- 2- nethylpropylloxy}acetlc acid ethyl ester in 5.5
mM 5 abs. THF to OC and add 2.4 m (2.4 mypl) phosphazene base P4-t-Bu (1 M
solution in hexane). At the end of addition, heat to RT and stir for 2 h at

RT, then add.water to e reacti re and neutr .

hydr ochl ori SR, %Ogcl??g W th @%ﬂ‘m met hag%5 R gtp heeny%)ﬁrlrg?h% ép %rglsdén%"ver
sodi um sul phl@(heﬂ@r)dnmo]heﬁﬂblb adcRl thBllel esta@CiiuN2S Af mscpraﬁcpa)rlas im emdRinbIPLATd
{Reor ) 1 BBFAREG PrRBAtE e A0b1 BB P SCREL G gy R0

m/z = 475 @NbriddY mrhg,vR c(mcamw:) Gkarb&aﬁ 8an'a9 1(054:1th) (0.6043dndiy, 42H) ,
743737(|n );%‘ 31 (d, ﬁﬁn} 4.09 (q, 2H), 13.9%(3
2H), 3. 19- 3m$t}}0}( en;_y].twron@ q;gi (I—Eat tQH}mxtgregg 8@ oip@prmg_ 321“2 s(lrtrmg g}g)orouiy]ﬁ £t
3H), 0. 71 (ehotiaf) - pubipf (el Weition 7 rlixtufe duv\«? b?hlpo‘r“‘aifag{fén rRPO&IIO! [ QWS

exanpl es are prepared according to General Procedure (hydrolysis of methyl
or sim | arl gcentigle/watered 39 g (M™% picthess) pEtbp taradt Prgd@atsmbwwedc acid esters:
Exanple Structure Analytical data 49 H3c-s HNI%] 0 LC M5 (Met hod 8): 12,

= 2.70 m m { ahgs tvddS HMEH 2.85 min; nvz = 460 (M+H)*

IH-NMR (400 MHz, DMSO-dg): § = 8.33 (s, 1H), 7.40-7.30 (m, 7H), 7.07 (d, 2H), 3.83 (s, 3H),
10 3.58 (s, 3H), 3.30 (m, approx. 2H), 2.58 (s, 3H), 2.25 (t, 2H), 1.50-1.33 (m, 4H), 1.12-1.03 (m,
2H).

Example 46

6-({5-[4-(Ethylamino)phenyl]-6-phenylfuro[2,3-d]pyrimidin-4-yl}amino)hexanoic acid methyl

ester

15

Put 29.2mg (0.068 mmol) 6-({5-[4-aminophenyl]-6-phenylfuro[2,3-d]pyrimidin-4-yl}amino)-
hexanoic acid methyl ester in 0.5 ml acetonitrile with 14 ul (0.102 mmol) triethylamine and add an
excess of ethyl iodide in portions at 45°C in closed apparatus over a period of 12 h. After cooling,
dilute the reaction mixtﬁre with dichloromethane, wash successively with satd. sodium
20  hydrogencarbonate solution and satd. sodium chloride solution, dry over sodium sulphate and
concentrate by vacuum evaporation. After preparative RP-HPLC (gradient: acetonitrile/water),

6.2 mg of the target compound (19.9% of theor.) is isolated from the raw product mixture.

LC-MS (Method 5): R, =2.96 min; m/z = 459 (M+H)"
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'H-NMR (400 MHz, CDCLy): = 8.39 (s, 1H), 7.61 (d, 2H), 7.30-7.21 (m, approx. 5H), 6.73 (d,
2H), 4.83 (t, 1H), 3.88 (br. s, 1H) 3.68 (s, 3H), 3.43 (q, 2H), 3.25 (g, 2H), 2.29 (t, 2H) 1.66-1.60
(m, 2H), 1.52-1.45 (m, 2H), 1.35 (¢, 3H), 1.29-1.21 (m, 2H).

Example 47

(H)-{[(28)-3-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-2-methylpropyl]oxy} -

acetic acid tert.-butyl ester

Dissolve 85 mg (0.416 mmol) (+)-{[(2R)-3-hydroxy-2-methylpropyl]oxy}acetic acid tert.-butyl
ester in 2 ml abs. THF, cool to 0°C and add 0.21 ml (0.416 mmol) phosphazene base P2-t-Bu (2 M
solution in THF). After 10 min at 0°C, add 126.7 mg (0.378 mmol) 4-chloro-5-(4-ethylphenyl)-6-
phenylfuro[2,3-d]pyrimidine, and stir the mixture for 10 min at 0°C and for a further 2 h at RT.
Then add water, adjust to- approx. pH 7 with 1 N hydrochloric acid and extract with
dichloromethane. Wash the organic phase with satd. sodium chloride solution, dry over sodium
sulphate and concentrate by vacuum evaporation. 125.1 mg of the target product (65.8% of theor.)
is isolated from the raw product by chromatography on silica gel (eluent: cyclohexane/ethyl acetate

1:1).
LC-MS (Method 9): R, = 4.88 min; m/z = 503 (M+H)"

'H-NMR (400 MHz, DMSO-dy): 8 = 8.59 (s, 1H), 7.54 (d, 2H), 7.43-7.38 (m, SH), 7.32 (d, 2H),
4.30 (m, 2H), 3.84 (s, 2H), 3.13 (d, 2H), 2.69 (q, 2H), 1.98 (m, 1H), 1.40 (s, 9H), 1.24 (t, 3H), 0.72
(d, 3H).

[o]p2 =+11°, ¢ = 0.255, chloroform.

Example 48

(-)-{[(2R)-3-{[ 5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-2-
methylpropyl]oxy}acetic acid ethyl ester



Structure Analytical data 50 Ho HNIpH O ) N LC-MS (Method 2): 12., = 2.61
mn; rn/z =WABZTDOU/OF$$62 11-1- NVR (400 Mz, DVBO-d6): 8 = 8. BET/(EP20844)11826
7.49-7.42 (m 6H), 7.40-7.30 (m 31-1), 4.89 (br. ik

- 132 -

LT
@4{1 0

N

Cool a solution of 670.3 mg (2.0 mmol) 4-chloro-5-(4-ethylphenyl)-6-phenylfuro{2,3-d]pyrimidine
and 441 mg (2.5 mmol) (-)-{[(25)-3-hydroxy-2-methylpropyl]Joxy}acetic acid ethyl ester in 5.5 ml
5  abs. THF to 0°C and add 2.4 ml (2.4 mmol) phosphazene base P4-t-Bu (1 M solution in hexane).
At the end of addition, heat to RT and stir for 2 h at RT, then add water to the reaction mixture and
neutralize with 1 N hydrochloric acid. Extract with dichloromethane, dry the organic phase over
sodium sulphate and concentrate under vacuum. After preparative  RP-HPLC (gradient:
water/acetonitrile), 107.6 mg of the target product (65.8% of theor.) is bbtained from the raw

10  product.
LC-MS (Method 8): R, = 3.36 min; m/z = 475 (M+H)"

'"H-NMR (400 MHz, DMSO-dq): & = 8.59 (s, 1H), 7.54 (d, 2H), 7.43-7.37 (m, 5H), 7.31 (d, 2H),
4.35-4.27 (m, 2H), 4.09 (g, 2H), 3.97 (s, 2H), 3.19-3.11 (m 2H), 2.68 (q, 2H), 1.98 (m, 1H), 1.22
(t, 3H), 1.17 (¢, 3H), 0.71 (d, 3H).

15 [o]p?=-17.1°, ¢ = 0.52, chloroform.

The following examples are prepared according to General Procedure B (hydrolysis of methyl or

similarly ethyl esters) from the corresponding carboxylic acid esters:

| Example | Structure Analytical data

49 H,C—S LC-MS (Method 8): R, =2.70
min; m/z = 448 (M+H)"




.10 . 1H),
211), 1.39-WO 2007/03%86¢ m

3.35 (q, approx. 211),

4H), 1.28 (t, 311), 1.11-
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50

LC-MS (Method 2): Ri=2.61
min; m/z = 430 (M+H)"

'H-NMR (400 MHz, DMSO-de):
8§ =8.33 (s, 1H), 7.49-7.42 (m,
6H), 7.40-7.30 (m, 3H), 4.89 (br.
t, 1H), 3.35 (q, approx. 2H),
2.75 (q, 2H), 1.84 (t, 2H), 1.39-
1.30 (m, 4H), 1.28 (t, 3H), 1.11-
1.05 (m, 2H).

51

LC-MS (Method 5): R, = 2.66
min; m/z =446 (M+H)"

'H-NMR (400 MHz, CDCl;): &
=8.30 (s, 1H), 7.46-7.41 (m,
2H), 7.29 (d, 2H), 720-7.15 (m,
2H), 6.98 (d, 2H), 4.71 (br. t,
1H), 4.04 (q, 2H), 3.35-3.25 (m,
2H), 2.14-2.07 (m, 2H), 1.52-
1.43 (m, 2H), 1.40 (¢, 3H), 1.40-
1.32 (m, 2H), 1.20-1.10 (m, 2H).

52

LC-MS (Method 8): R, = 2.86
min; m/z = 460 (M+H)"

'H-NMR (400 MHz, CDCL): &
=8.38 (s, 1H), 7.55 (d, 2H), 7.38

| (d, 2H), 7.30-7.23 (m, approx.

3H), 7.08 (d, 2H), 4.74 (t, 1H),
4.03 (t, 2H), 3.40 (q, 2H), 2.30-
2.23 (m, 2H), 1.87 (q, 2H), 1.65-
1.57 (m, 2H), 1.48-1.41 (m, 2H),
1.30-1.22 (m, approx. 2H), 1.10
(t, 3H).
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53

LC-MS (Method 8): Ry=2.42
min; m/z = 441 (M+H)"

'H-NMR (400 MHz, CDCl,): &
=8.30 (s, 1H), 7.55-7.40 (m,
7H), 7.27-7.19 (m, 3H), 4.55 (br.
t, 1H), 3.98 (s, approx. 2H),
3.37-3.29 (m, 2H), 2.15-2.09 (m,
2H), 1.52-1.42 (m, 2H), 1.40-
1.30 (m, 2H), 1.18-1.09 (m, 2H).

54

LC-MS (Method 2): Ry=2.50
min; o/z = 434 (M+H)”

'H-NMR (400 MHz, CDCl,): &
=8.33 (s, 1H), 7.53-7.22 (m,
approx. 6H), 7.15-7.05 (m, 2H),
4.66 (t, 1H), 3.41-3.35 (m, 2H),
2.37 (s, 3H), 2.25-2.15 (m, 2H),
1.58-1.49 (m, 2H), 1.47-1.38 (m,
2H), 1.27-1.18 (m, 2H). -

55

LC-MS (Method 5): R, = 2.55
min; m/z = 420 (M+H)"

56

11.28 (t, 3H), 1.10-1.03 (m, 2H).

LC-MS (Method 2): R, = 2.61
min; m/z = 430 (M+H)"

'H-NMR (400 MHz, DMSO-dy):
8 =18.34 (s, 1H), 7.49-7.42 (m,
6H), 7.39-7.30 (m, 3H), 4.39 (¢,
1H), 3.33 (g, 2H), 2.73 (g, 2H),
1.82 (t, 2H), 1.39-1.30 (m, 4H),
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| LC-MS (Method 8): R, = 3.07

min; m/z = 444 (M+H)"

'H-NMR (400 MHz, DMSO-de):
§ =8.33 (s, 1H), 7.50-7.40 (m,
6H), 7.38-7.30 (m, 3H), 4.85 (t,
1H), 3.35 (g, 2H), 2.70 (t, 2H),
1.82 (t, 2H), 1.72-1.65 (m, 2H),
1.40-1.30 (m, 4H), 1.13-1.04 (m,
2H), 0.93 (t, 3H).

58

| 'TH-NMR (400 MHz, DMSO-de):

LC-MS (Method 2): R, = 2.03
min; m/z = 416 (M+H)”

§=18.30 (s, 1H), 7.56 (d, 2H),
7.40-7.28 (m, 3H), 7.14 (d, 2H),
6.78 (d, 2H), 5.60 (br. s, 2H),
5.07 (t, 1H), 3.34 (q, approx. .
2H), 1.81 (t, 2H), 1.41-1.32 (m,
4H), 1.16-1.10 (m, 2H).

59

LC-MS (Method 5):R;=2.55
min; m/z = 445 M+H)"

60

OH

LC-MS (Method 2): R, = 2.45
min; m/z = 446 (M+H)"

'H-NMR (400 MHz, DMSO-dq):
§=28.34 (s, 1H), 7.40-7.28 (m,
approx. 7H), 7.11-7.06 (m, 2H),
3.83 (s, 3H), 3.27 (m, approx.
2H), 2.58 (s, approx. 3H), 1.89-
1.80 (m, 2H), 1.40-1.30 (m, 4H),
1.08-0.98 (m, 2H).
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Example 61

(H)-{[(28)-3-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} -2-methylpropyl]oxy} -

acetic acid

First treat 120 mg (0.239 mmol) {[(25)—3-{[5-(4-ethylphenyl)-6—phenylfuro[2,3-d]pyrimidin-4-
ylJoxy}-2-methylpropyl]oxy}acetic acid tfert.-butyl - ester with 0.46ml TFA in 2.0ml
dichloromethane at RT. Stir the mixture at RT for approx. 4 h, adding more TFA in portions. Then
concentrate the reaction mixture by vacuum evaporation, isolating the- target product after

preparative RP-HPLC (gradient: acetonitrile/water). 106.8 mg (96.1% of theor.) is obtained.
LC-MS (Method 8): R, = 2.98 min; m/z = 447 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.58 (s, 1H), 7.55 (d, 2H); 7.42-7.37 (m, 5H), 7.30 (4, 2H),
430 (m, approx. 2H), 3.89 (s, 2H), 3.20-3.10 (m, 2H), 2.69 (q, 2H), 1.95 (m, 1H), 1.24 (t, 3H),
0.71 (d, 3H).

[a]p™ =+12.8°, ¢ = 0.41, chloroform.

Example 62

()-{[(2R)-3-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-2-methylpropyljoxy}-

acetic acid
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Dissolve 85.3 mg (0.18 mmol) (-)—{[(2R)-3-{[5-(4-ethy1phenyl)-6—phenylfuro[2,3-d]pyrimidin-4—
ylloxy}-2-methylpropyl]oxy}acetic acid ethyl ester in 1 m! THF and add 0.9 ml 1 N sodium

. hydroxide solution. Stir the mixture for 3.5 h at RT, then neutralize with 1 N hydrochloric acid and
extract with dichloromethane. Concentrate the organic phase by vacuum evaporation. 18.3 mg of

5  the target product (22.8% of theor.) is isolated from the residue after preparative RP-HPLC

(gradient: acetonitrile/water).

LC-MS (Method 9): R = 4.02 min; m/z = 447 (M+H)"

'"H.NMR (400 MHz, DMSO-dg): 8 = 8.59 (s, 1H), 7.54 (d, 2H), 7.42-7.36 (m, SH), 7.32 (d, 21D,
4.30 (m, 2H), 3.85 (s, 2H), 3.20-3.10 (m, 2H), 2.69 (g, 2H), 1.98 (m, 1H), 1.21 (t, 3H), 0.70 (d,
10 3H).

[a]p® = -18.5°, ¢ = 0.585, chloroform.

Example 63

(+/-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d|pyrimidin-4-yl]oxy} heptanoic acid methyl ester

15 Put 1.902 g (11.9 mmol) (+/-)-6-hydroxyheptanoic acid fnethyl ester under argon in 20 ml THF and
cool to 0°C. Add 6 ml (11.9 mmol) of a 2 M solution of the phosphazene base P2-tert.-butyl in
THF and stir for a further 10 min at RT. Then cool to 0°C again. Add 2.00 g (5.94 mmol) 4-chloro-
5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine and then stir for a further 1 h at RT. Dilute
with water, acidify with 10% aqueous citric acid solution and extract twice with ethyl acetate.
20  Combine the ethyl acetate phases and wash once with satd. sodium chloride solution. Dry over

magnesium sulphate, concentrate by evaporation and purify the residue by column chromatography

on silica gel (solvent: cyclohexane/ethyl acetate 9:1). 1.38 g (78.0% of theor.) of the target

compound is obtained.

LC-MS (Method 2): R, = 3.12 min; m/z = 461 (M+H)"
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'H-NMR (400 MHz, DMSO-dq): & = 8.50 (s, 1H), 7.62 (m, 2H), 7.36 (d, 2H), 7.30 (m, 3H), 6.94
(d, 2H), 5.35-5.26 (m, 1H), 3.8 (s, 3H), 3.64 (s, 3H), 2.22 (m, 2H), 1.61-1.47 (m, 4H), 1.28 (d,
3H), 1.28-1.15 (m, 2H). |

Example 64

(+/-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy } heptanoic acid fert.-butyl

ester

Put 9.010 g (44.54 mmol) (+/-)-6-hydroxyheptanoic acid fert.-butyl ester under argon in 100 ml
THF and cool to 0°C. Add 15.117 g (44.54 mmol) phosphazene base P2-ethyl and stir for a further
10 min at RT. Then cool to 0°C again. Add 10.00 g (29.69 mmol) 4-chloro-5-(4-methoxyphenyl)-
6-phenylfuro[2,3-d]pyrimidine and then stir overnight at RT. Then dilute with water, acidify with
10% citric acid solution and extract twice with ethyl acetate. Combine the ethyl acetate phases and
wash once with satd. sodium chloride solution. Dry over magnesium sulphate, concentrate by
evaporation and purify the residue by chromatography on silica gel (solvent: cyclohexane/ethyl

acetate 9:1). 11.4 g (76.4% of theor.) of the target compound is obtained.
LC-MS (Method 8): R, = 3.53 min; m/z = 503 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.49 (s, 1H), 7.62 (m, 2H), 7.36 (d, 2H), 7.30 (m, 3H), 6.94
(d, 2H), 5.36-5.27 (m, 1H), 3.89 (s, 3H), 2.12 (t, 2H), 1.64-1.45 (m, 4H), 1.42 (s, 9H), 1.28 (d, 3H),
1.28-1.12 (m, 2H).

Separation of the enantiomers:

Separate the racemate obtained above by preparative. chiral-phase HPLC into the enantiomers
[column: Daicel Chiralpak AD-H, 250 mm x 20 mm; flow: 25 ml/min; detection: 260 nm; injection
volume: 1500 pl; temperature: 24°C; eluent: 98% iso-hexane/2% 2-propanol]. 3.9 g (7.76 mmol)
(+)-6-{[5-(4-methoxyphenyl)-6-phenylfuro{2,3-d]pyrimidin-4-ylJoxy }heptanoic acid fert.-butyl
ester (Example 635) and 4.8 g (9.45 mmol) (—_)-6-{[5—(4—methoxyphenyl)-6-pheny1fur0[2,3-
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dJpyrimidin-4-ylJoxy}heptanoic acid tert.-butyl ester (Example 66) are obtained from 11.4 g of the

racemate in this way.

Example 65

(+)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}heptanoic acid fert.-butyl

ester (Enantiomer 1)

HC~0

HPLC: R; = 11.76 min; ee > 99.5% [column: Daicel AD-H, 250 mm x 4 mm; eluent: isopropanol/

- isohexane 3:97; flow: 1 ml/min; UV detection: 250 nm].

Example 66

(-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]Jpyrimidin-4-ylJoxy}heptanoic acid fert.-butyl

- ester (Enantiomer 2)

HPLC: R, = 14.00 min; ee > 98.9% [column: Daicel AD-H, 250 mm x 4 mm; €luent: isopropanol/

isohexane 3:97; flow: 1 ml/min; UV detection: 250 nm].

Alternatively, (—)—6-{[5—(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}heptanoic acid
tert.-butyl ester can be produced by reaction of 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro(2,3-
d}pyrimidine with (-)-6-hydroxyheptanoic acid fert.-butyl ester:



LC—IVB (NEthﬁZSO)OI/O%Sg— 2.42 mn; rah = 441 (MH) + ' H NWR (4(9{3/1;%

. HN\wyOH o 30 (s, 1H) 7 .55 -7 .40 (m
3H) 4.55 (br.” t, 1H), 3.98 (s, approx. 2H), 3. 37-3. 29(m 2H) ,
2.15-2.09 (n, - 140 -
Cool a solution of 5.50 g (27.19 mmol) (-)-6-hydroxyheptanoic acid fert.-butyl ester in 10 mi DMF
under argon to 0°C and, with ice coohng, add 1.054 g (26.36 mmol, 60%) sodium hydride. Stir the
mixture for approx. 20 min between 0°C and RT. Then, after coohng to 0°C again, add 5. 549 g
(16.47 mmol) 4—chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyr1m1d1ne. At the end of
5  addition, heat the mixture slowly to RT and stir overnight at RT, then add water and neutralize
with 1 N hydrochloric acid. Extract the mixture with dichloromethane. Wash the organic phase
with satd. sodium chloride solution, dry over sodium sulphate and concentrate by vacuum
evaporation, Purify the residue by chromatography on silica gel (solvent: cyclohexane/éthyl

- acetate 10:1). 4.68 g of the target compound (56.5% of theor.) is obtained.
10 LC-MS (Method 2): R;=3.33 min; m/z = 503 (M+H)"

'H-NMR (400 MHz, DMSO-dq): 8 = 8.56 (s, 1H), 7.53 (d, 2H), 7.43-7.35 (m, SH), 7.02 (d, 2H),
5.29 (m, 1H), 3.83 (s, 3H), 2.10 (t, 2H), 1.54-1.36 (m, 4H), 1.36 (s, 9H), 1.22 (d, 3H), 1.21-1.09
{m, 2H).

[o]p® = -61.4°, ¢ = 0.55, chloroform.

15  Example 67

(+/-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} heptanoic acid

OH

Method 1:

Preparation starting from (+/-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-
20  heptanoic acid methyl ester:

Puf_ 1.3 8. g (3.0 mmol) (+/-)-6-{[5-(4-methoxypheny1)-6-phenylfuro[2,3-d]pyrimidin-4-y1]oxj}-
heptanoic acid methyl ester in 40 ml THF. Add 30 m! 1 N sodium hydroxide solution and stir
overnight at RT. Then add approx. 40 ml 1 M hydrochloric acid up to a pH of approx. 2, dilute

with a little water and extract twice with ethyl acetate. Combine the ethyl acetate phases and wash

5



2H), 1.524. 1.40-  1.30 (m 211), 1. 18 1. 09 (
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6H), 7.15-7.05 (a 2H), 4.66 (t, 114),-B4141-3.35 (n, 2H),

once with satd. sodium chloride solution. Dry over magnesium sulphate and concentrate by

evaporation. 1.34 g (78.0% of theor.) of the target compound is obtained.
Method 2;

Preparation starting from (+/-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro(2,3-d]pyrimidin-4-yl]-

5 oxylheptanoic acid fert.-butyl ester:

Dissolve 800mg (1.59 mmol) (+/-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro(2,3-d]pyrimidin-4-
ylloxy}heptanoic acid fert.-butyl ester in 10 ml "dichloromethane. Add 2.5 ml trifluoroacetic acid
and stir for 2 h at RT. Then concentrate by evaporation, add petroleum ether to the residue and
leave the product to crystallize. Then add a little more fert.-butylmethyl ether, stir for several '
10 minutes and then filter on a frit with suction. 640 mg (89.9% of theor.) of the target compound is

obtained.
LC-MS (Method 2): R, = 2.71 min; m/z = 447 (M+H)+

'"H-NMR (400 MHz, DMSO-dg): 8 = 8.55 (s, 1H), 7.55 (d, 2H), 7.45-7.35 (m, 5H), 7.02 (d, 2H),
5.31-5.25 (m, 1H), 3.81 (s, 3H), 2.21 (m, 2H), 1.55-1.35 (m, 4FD), 1.22 (d, 3H), 1.22-1.05 (m, 2H).

15  Separation of the enantiomers:

Dissolve 1.330 g (+/-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} heptanoic
acid in 240 ml of warm ethanol. Separate the racemate by preparative chiral-phase HPLC into the
enantiomers [column: Daicel Chiralpak AS-H, 5 pm, 250 mm x 20 mm; flow: 15 ml/min;
detection: 220 nm; injection volume: 1000 pl; temperature: 30°C; eluent: 50% iso-hexane/50%

20 ethanol + 0.2% glacial acetic acid + 1% water] (see Examples 68 and 69).

Example 68

(+)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy} heptanoic acid (Enantiomer
I |
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[0]p™ = +86.2°, ¢ = 0.630, methanol.

LC-MS (Method 2): R, = 2.68 min; m/z = 447 (M+H) .

Example 69
--6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d}pyrimidin-4-yljoxy}heptanoic acid {Enantiomer
2)

[a]p®® =-79.5°, ¢ = 0.520, methanol.
LC-MS (Method 8): R, = 2.93 min; m/z = 447 (M+H)".

Alternatively, (-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}heptanoic acid
can be prepared by ester cleavage of (-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro{2,3-d]pyrimidin-4-

ylJoxy}heptanoic acid fert.-butyl ester:

Dissolve 9.24¢ (18.38 mmol)  (-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJoxy}heptanoic acid ferz.-butyl ester at RT in 100 ml dichloromethane and add 25 ml TFA. After
2 h at RT, dilute the mixture with dichloroniethane, wash several times with water and once with
satd. sodium chloride solution, dry over sodium sulphate and concentrate by vacuum evaporation.
Purify the residue by chromatography on silica gel (solvent: cyclohexane/ethyl acetate 5:1 — 2:1,
then cyclohexane/ethyl acetate 2:1 + 0.5% acetic acid). Concentrate fractions containing the
product by vacuum evaporation, take up the residue in dichloromethane again and Wash several
times with water and satd. sodium chloride solution. Dry the organic phase over sodium sulphate,
concentrate by evaporation and dry at high vacuum. 6.89 g of the target compound (83.9% of

theor.) is obtained.

LC-MS (Method 7): R, = 4.10 min; m/z = 447 (M+H)"
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'H-NMR (400 MHz, DMSO-dy): & = 11.98 (br. s, 1H), 8.57 (s, 1H), 7.55 (d, 2H), 7.45-7.36 (m,
5H), 7.02 (d, 2H), 5.29 (m, 1H), 3.72 (s, 3H), 2.12 (t, 2H), 1.54-1.37 (m, 4H), 1.22 (d, 3H), 1.21-
1.08 (m, 2H).

[0]p™° = -70.8%, ¢ = 0,685, chloroform,

5 Example 70

(-)-6-{[5-(4-Methoxypheny!)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy} heptanoic acid sodium salt

Add 5.0 ml demineralized water (Millipore ion exchanger) to 893 mg (2.0 mmol) (-)-6-{[5-(4-
methoxyphenyl)-6-pheny1furo[2,3-d]pyrimidin-4-yl]oxy}heptanoic acid. Add 2.0 ml (2.0 mmol) of
10 1 N sodium hydroxide solution and stir for 30 min at RT. Next, treat for a few minutes in an
ultrasonic bath. Add 50 ml of demineralized water, filter once through a paper filter and wash the
filter again with 1.0 ml demineralized water. Add a further 200 ml demineralized water to the
filtrate and lyophilize overnight. 935 mg (99.7% of theor.) of the target compound is obtained.

LC-MS (Method 8): R, = 2.93 min; m/z = 447 (M+H)"

15 'H-NMR (400 MHz, DMSO-d¢): & = 8.55 (s, 1H), 7.54 (d, 2H), 7.42-7.35 (m, 5H), 7.01 (d, 2H),
5.31-5.24 (m, 1H), 3.82 (s, 3H), 1.79 (t, 2H), 1.52-1.40 (m, 2H), 1.39-1.31 (m, 2H), 1.21 (d, 3H),
1.21-1.06 (m, 2H).

[a]p®® = -32.0°, ¢ = 0.145, dimethylsulphoxide.

Example 71

20 (-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}heptanoic acid bisethanol-

amine salt
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Add 250 pl demineralized water (Millipore ion exchanger) to 26.8 mg (0.060 mmol) (-)-6-{[5-(4-
methoxyphenyl)-6-phenylfurof2,3-d]pyrimidin-4-yl]oxy} heptanoic acid. Add 6.3 mg (0.060 mmol)
2,2'-inlinodiethanol and stir for 30 min at RT. Next, treat for a few minutes in an ultrasonic bath.
5 Add a few drops of dioxan, then lyophilize overnight. 33.0 mg (99.7% of theor.) of the target

compound is obtained.
LC-MS (Method 8): R, = 2.93 min; m/z = 447 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.55 (s, 1H), 7.53 (d, 2H), 7.42-7.35 (m, 5H), 7.01 (d, 2H),
| 5.31-5.24 (m, 1H), 3.82 (s, 3H), 3.44 (t, 4H), 2.61 (t, 3H), 2.10 (t, 2H), 1.52-1.45 (m, 2H), 1.45-
10 1.35 (m, 2H), 1.22 (d, 3H), 1.22-1.06 (m, 2H).

[0]p?° = -36.0°, ¢ = 0.325, dimethylsulphoxide.
Example 72

(+/-)-6-{[5~(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy} heptanoic acid methyl ester

15 Put 717 mg (4.48 mmol) (+/-)-6-hydroxyheptanoic acid methyl ester under argon in 10 ml THF and
cool to 0°C. Add 2.25 ml (4.48 mmol) of 2 2 M sblution of phosphazene base P2-fert.-butyl in

THF and stir for a further 10 min at RT. Then cool to 0°C again. Add 1.0 g (2.99 mmol) 4-chloro-

| 5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidine and continue stirring overnight at RT. Dilute
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with water, acidify w1th 10% aqueous citric ac1d solution and extract twice with ethyl acetate.
Combine fhe ethyl acetate phases and wash once with satd. sodium chloride solution. Dry over
magnesium sulphate, concentrate by evaporation and purify the residue by column chromatography
on silica gel (solvent: cyclohexane/ethyl acetate 9:1). 640 mg (46.7% of theor.) of the target

compound is obtained.
LC-MS (Method 8): R, = 3.44 min; m/z = 459 (M+H)

"H-NMR (400 MHz, CDCl;): & = 8.50 (s, 1H), 7.64 (m, 2H), 7.38 (d, 2H), 7.31 (m, 3H), 7.24 (d,
2H), 5.35-5.26 (m, 1H), 3.63 (s, 3H), 2.76-2.67 (q, 2H), 2.21 (dd, 2H), 1.60-1.41 (m, 4H), 1.32-
1.22 (m, 6H), 1.22-1.10 (m, 2H).

Example 73

(+/-)-6-{[5-(4-Ethylphenyl)-6-phenylfuro{2,3-d]pyrimidin-4-yljoxy } heptanoic acid

CH3
CH,
. OH
O)\/\/\ﬂ/
O

A
/ | )N
5 —

Put 138g (3.0 mmol) (+/-)-6-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]Jpyrimidin-4-yljexy}-
heptanoic acid methyl ester in 25 ml THF. Add 13.8 ml 1 N sodium hydroxide solution and stir
overnight at RT. Dilute with wéter and ethyl acetate and then add 1 M hydrochloric acid up to a
pH value of approx. 2. Separate the phases and extract the aqueous phase twice more with ethyl
acetate. Combine the ethyl acetate phases and wash once with satd. sodium chloride solution. Dry
over magnesium sulphate and concentrate by evaporation. 600 mg (98.2% of theor.) of the target

compound is obtained.

LC-MS (Method 8): R, = 3.32 min; m/z = 445 (M+H)"

'H-NMR (400 MHz, CDClLy): § = 8.51 (s, 1H), 7.62 (m, 2H),.7.37 (d, 2H), 7.30 (m, 3H), 7.23 (m,

2H), 5.34-5.25 (m, 1H), 2.76-2.58 (q, 2H), 2.24 (dd, 2H), 1.59-1.49 (m, 4H), 1.32-1.23 (m, 6H),
1.23-1.12 (m, 2H).



Lo, O LOWB AGRARL ), 1T = 2,55 mini at = 445 (M) Spcpepaqerisng

*HN, L, 2o y,0H 0 "YU -N 41 )

LCG-M5 (Method 2): Rt = 2.45 min; rniz = 446 (M+H) 111-NWVR (400 Mz,
DMSO-d6): 8 = 8.34 (s, 1H), 7.40-7.28 (md4approx. 71-1), 7.11-7.06 (m 211),
3.83 (s, 311), 3.27 (m approx. 211), 2.58 (s, approx. 3H), 1.89-, 1.80 (m
2H), 1. 40- Iseg&tafidflof tikkhantibn@8- 0. 98 (m 2H). 1100H C.,, wy,OH N

Dissolve 600 mg (+/-)-6-{['5-(4-ethy1pheny1)-6-phenylfuro[2,3—d}pyrimidin-4;yl}oxy}heptanoic7
acid in 20 ml 2-propanol/20 ml iso-hexane and separate the racemate by preparative chiral-phase

' VHPLC into the enantiomers [column: Daicel Chiralpak AS-H, 5 pm, 250 mm x 20 mm; flow:

5 15 ml/min; detection: 220 nm; injection volume: 400 pl; temperature: 40°C; eluent: 80% iso-

‘hexane/20% 2-propanol + 0.2% TFA + 1% water] (see Examples 74 and 75).
Example 74
(+)-6-{ [5-(4-Ethylphenyl)-6-pheny1furo[2,3-d]pyrimidin-4-yl]oxy} heptanoic _acid (Enantiomer 1)
[o]p® = +83.4°, ¢ = 0.580, methanol.
10  LC-MS (Method 8): R, = 3.28 min; m/z = 445 (M+H)".
Example 75
- (-)-6-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy} heptanoic acid (Enantiomer 2)
[a]p™ = -81.3°, ¢ = 0.520, methanol.
LC-MS (Method 8): R; = 3.17 min; m/z = 445 (M+H)".
15 Example 76

{[(3R)-3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yI]Joxy}butyl]oxy}acetic ~ acid
tert.-butyl ester

Put 455 mg (2.23 mmol) {[(3R)-3-hydroxybutyl]oxy}acetic acid tert.-butyl ester (which contains
20  up to approx. 10% {[(1R)-3-hydroxy-1-methylpropyl]oxy}acetic acid fert.-butyl ester) under argon
in 5 ml THF and cool to 0°C. Add 1.15 m] (2.23 mmol) of a 2 M solution of phosphazene base P2-



0o 4110N 007/ 079862PCT/ EP2006/ 011826 - 136
-{[5-(4-Et WP&’?&F(?WG - phenyl furo[ 2, 3-d] pyri m di n-4-yl ] ox}%ﬁgph@ﬁﬁ‘fhlﬁ% opyl ]

oxy} - acetic acid 5 First treat 120 ng (0.239 ri=o0l) {[(2.5)-3-{
[ 5- (4- et hyl phenyl) - 6- phenyl fur o[ 2, 3-d] pyrd4m di n-4- yl]oxyl

- 2- et hyl propyl ] oxyl acetic acid tert.-butyl ester with 0.46 ml TFA in 2.0

m dichl or Q&Etﬁﬂ@men aFRInd 3t ifbr 4 @t X0 Whif aARTRThEDEoARP 10X - a% nhAd@ddd Rg
nore TFA in portions. Then concentrate the reaction m xture by vacuum

evapor at i orl4? ge1oht faorone(drmethurisnpnioheniingi 2, 10 pyaming e StRpoygPHERt 2t

(gradient: @eqﬁl@@ Hltll[té lN‘%{l %%e? ra)mdlf;f%thBl _O%aé_\gﬁls]cr@@fam& R&Bfion) anliSx QR Akid€Hith

LC- M5 (Met hod 8): mn; railz = ;
ethyl acetate. Comblne the ethyl acetate phases and Wash once with satd. sodium chloride solution.

5 Dry over magnesium sulphate and concentrate by evaporation. Purify the residue by
chromatography on silica gel (solvent: cyclohexane/ethyl acetate 9:1). 450 mg (60.1% of theor.) of
the target compound is obtained. 75 mg (9.0% of theor.) of (-)-{[(1R)-3-{[5-(4-methoxypheny1)-6-
phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylpropyl]oxy}acetic acid fert.-butyl ester is isolated
as by-product (see Example 77).

10  LC-MS (Method 2): R, = 3.15 min; m/z = 405 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.51 (s, 1H), 7.62 (m, 2H), 7.37 (d, 2H), 7.31 (m, 3H), 6.94
(d, 2H), 5.53-5.45 (m, 1H), 3.72 (s, 2H), 3.47-3.32 (m, 2H), 1.86 (m, 2H), 1.43 (s, 9H), 1.32 (4,
3H).

Example 77

15 (9)-{[(1R)-3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylpropyl]-

oxy}acetic acid fert.-butyl ester

The title compound is obtained as a by-product in the preparation of Example 76.
LC-MS (Method 5): R, = 3.26 min; m/z = 405 (M+H)"

20 'H-NMR (400 MHz, DMSO-dg): & = 8.52 (s, 1H), 7.62 (m, 2H), 7.37 (d, 2H), 7.31 (m, 3H), 6.94
(d, 2H), 4.54 (m, 2H), 3.82 (m, 2H), 3.36-3.27 (m, 1H), 1.95-1.83 (m, 1H), 1.79-1.69 (m, 1H), 1.42
(s, 9H), 1.099 (d, 3H).

[0]p®® = -96.8°, ¢ = 0.380, methanol.



s 230%%%@@%8625 “approx. ok, 3 9 (s, o), 5 2%511@%63?%8%

2 69 (q, 2H), 1.95 (Il11, 111), 1.24 (t, 3H), 0.71 (d, 3H) 15[ a] D2 = +12. 8,
c = 0.41, chloroform Exarrpl e 62 - 148 -

(-)-{[(2R) - 3-{[5- (4- Et hyl pheny1l) - 6- phenyl fur o[ 2, 3-d] py

m di n- 4-yl i ERaydpiezgret hyl propyl | oxyl acetic acid WO

2007/ 079862PCT/ EP2006/ 011826 - 137 - Dissolve 85.3 ng (0.18 nmol) (-)-
{[(2R)-3-{] P f

U § oyt 2 R o G st o et R B b O e o egticast agd o, 0

m 1 N sodium hydrOX|de solution. Stir the mxture for 3.5 h at RT, then
neutralize with 1 N hydrochi orlccae;gd and extract w th dichl oronethane.
Concentrate the organic phase b(y vacuum evaporation. 18.3 ng of 5the target
product (22.8%of theor.) is isdlated fromthe residue after preparative
RP-HPLC (gradient: acetonitril e/w . LGHES (Method 9): Rt = 4.02 mn;, mz
= 447 (M+H) + 11-1-NWR , O de): 8 = 8.8 (s, 1H), 7.54 (d,
2H), 7.42-7.36 (m 5H), 7.32 (o\ f, 4080 7 3N s, 2H), 3.20-3.10
(m 21-1), 2.69 (g, 2H), 1.98 (m \H), .21 (t, 3H), O?O (d, 103H). =

-18.5, ¢ = 0.585, chl orof oFm
{[5-(4- Met hoxyphenyl) - 6- p

+1+6-
d‘sri m di n-4-yl ] oxy} hept anoi ¢ acid
met hyl ‘ester H3C- O 15Put ) (+/-)-6-hydroxyheptanoic acid
met hyl ester under argon im20 m cool to OC. Add 6 nil (11.9 mmol)
of a 2 Msolution of t he phosphazene base P2-tert.-butyl in THF and stir for
a further 10 nmmat RT. Then cool to OC again. Add 2.00 (5.94 muol)
4- chl or o5- (Bt iér%%qﬁ&%&?ﬂf@mli){L(%R)pﬁh&ﬁﬁm%mh@ymWnW gé -ddpygiotigier-41ory!-f or
a furthey InyiRkyRleticDhdidit&: “Mu{yh et e 7 AC Hféhlfo%ni’&ﬁaﬂe 103 Q%%U?F&' il giraci d
solution and ‘extract twce with ethyl acetate. Conbi ne the ethyl acetate
phases and avas¥ghbaicRT wWiheh copgedtrate by ﬁYﬁPP@hPIbrﬂin@lfgb FhetreH¢ie WG}HW%IWQ 98Si um
sul phat e, entr y n if i I
chr omat ogr ag!}g n (g(lgﬁ?n?ac geﬂ% %@/F%/lgln? @e&geyg Fl hé?(loalrrrllge(gﬁ'g? ggg%eg%/)e%g t}%mar%et%
(78. 0% of tdwexppur)dlmébtmh@l target conmpound is obtained. LCG-MS (Method 2): R =
3.12 min; i nk 461 (Mr11)1 WO 2007/ 079862PCT/ EP2006/ 011826 - 138 - ' H NWR

(400 Mz, %Sd@ 50 (s % 211) 7.36 (d, 2H), 7.30 (m
3H), 6.94 ( eth°§1g%%5 3673 4Z%6§§1(I 3.64 (s, 3H. 2.22 ('n,
5113, 1.61-1 47 (m aH. 1.28 (d 31 128115(m 211). Exanpl e 64

10 'H-NMR (400 MHz, CDCL): & = 8.50 (s, 1H), 7.61 (m, 2H), 7.36 (m, 2H), 7.31 (m, 3H), 6.93 (d,

2H), 5.52 (m, 1H), 3.96 (d, 2H), 3.47-3.36 (m, 2H), 1.92-1.80 (m, 2H), 1.34 (d, 3H).
[o]p? = -79.6°, ¢ = 0.42, acetonitrile.
Example 79

(-)-{[3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d[pyrimidin-4-ylJoxy}-1-methylpropyljoxy}-

15 acetic acid




S(+/-)-64] phenyl) 6- phenyl furo[ 2, 3-cl ] pyri m di 0

hept anoi c gyf)dwlf\@w%)é%utyl ester CH /3 Put 9.010 g (44. ﬁ%ﬁ% 6%%1826
(+/-)-6-hydroxyheptanoic acid tert.-butyl ester under argon in 100 ml THF
and cool to OC. Add 15.117 g (44.54 mol)49phosphazene base P2-ethyl and stir
for a further 10 10 nun at RT. Then cool to OC again. Add 10.00 g (29.69
mmol )  4- chlpg @5 3y %mmy@}qpy@ 4- ﬁeﬁbﬁ@ﬁérﬁy}}f@}{h%nﬁf&][@Sl’dl]ﬂ%lnﬁhdlﬁ-dr%m]@x}}hen
stir overni ght at” hen dilute water, acid 0% citric acid

sol ution aridmeRylprepylictasetiogeiders ttmpil esierar A dlctd@rﬁmﬂ@n% Held@dhyl The endittis
phases and Mg3hnCRGEr Whtd iRl frate SR £10h Qhd g& fgale%glm by%%navo%;apﬁyamsm um

sul phate, concentrate by evaporation and pur i he resid
chr omat ogr apley-gdrthisk{ldyemplefe I(SOQV:;Oﬂ thexw@thah@%@t@e]/ 3 EyﬂraCl@a@eqda{SteZOQe with

11.4 g (;76. 4% r.get, . s (Met hod
by 0o Rl icheBl 5 BT SPRB S BB el
1H), 7.62(m 2H), 7.36 (d, 211), 7.30 (m 3H), 6.94 (d, 2H), 536527(|n,
1H), 3.89 (I&-MSHMettRdBR R 2.63H)ip; /26442 MSH{m 4H), 1.42 (s, 9H), 1.28 (d,
311), 1.28-1.12 (m 2H). 20Separation of the enantioners: Separate t he

e o e SRR Ao OB o R PRI YT Bl 8 GPAf,hE Pl 504
m /mn; detzemﬁ 54,4268, DI, 3173) (€CIDPB.3%-0drR; 1H500.81 (EMPBy BELH &1 @4C),

el uent: 98%|s 3r?ﬁxane/ 2% 2-propanol]. 3.9 g (7.76 nmmol)
(+)-6-115- (4 xypheny1) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxyl heptanoic

acid tert. -butyl 25ester (Exanple 65) and 4.8 g (9.45 mol)

(-) - 6-{105- (143,78t hoxyRhenyh) mbmhenyl furo[2,3- - 139 -
d] pyri mdin-4-yl]oxy}heptano c acid tert.-butyl ester (Exanple 66) are

obtained from11.4 g of the racemate in this way. Exanple 65
(+)-6-{[5- (Dbemiwwyﬁéﬂ?munés HrabiredsBiED3- d] pyri mi di n- 4- yl ] oxyl hept anoi ¢

acid tei-t.-butyl ester (Enanaoner 1) HPLC. R = 11.76 nm ee > 99.5%
[ col um: Dajxgg{ 18¥¢-H 250 mm x 4 nm el uent sopropanol/ isohexane 3: 97,
flow 1 nm detection: 250 nn]. Exanple 66

10(-)-6-{[5- (4 Vet hoxyﬁ)hen){_ _p}?en%%?rgﬁél furo[ 2, 3-d] pyrimdin-4-yl]oxyl hept anoi

pheny 3-d]pyrimidin-4- )]/1 oxy}butyl]oxy}acetlc acid

c acid tertQ-hirdhpr4-Ethy

15 React 500 mg (0.99 mmol) {[(3R)-3-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy}-
butyl]oxy}acetic acid fert.-butyl ester with TFA similarly to the synthesis procedure described
above. 447 mg (92.3% of theor.) of the target compound is obtained.

LC-MS (Method 8): R, = 3.00 min; m/z = 447 (M+H)"

'H-NMR (400 MHz, CDCly): & = 8.49 (s, 1H), 7.60 (m, 2H), 7.33 (d, 2H), 7.27 (m, 3H), 7.22 (d,
20 2H), 5.52-5.43 (m, 1H), 3.97-3.87 (dd, 2H), 3.45-3.32 (m, 2H), 2.75-2.68 (g, 2H), 1.90-1.75 (m,
© 2H), 1.32 (t, 3H), 1.28 (d, 3H).

[0]p? = -94°, ¢ = 0.530, methanol.



ester (Ena%%é%?r%z HPLC. R, = 14.00 mm ee > 98. 9%[0(11 },2&@/0(1&%; P H

250 mm x 4 i sopropanol / i sohexane 3:97; flow 1

detection: 250 nnj. 15Alternatively,

(-)-6-{[5-(4-met hoxyphenyl) - 6- phenyl furef[3,-3-d] pyri m di n-4-yl ] oxyl hept anoi c
acid tert.-butyl ester can be produced by reaction of

4- chl or o- 5-Ex4mipid §10xypheny1) - 6- phenyl furo[ 2, 3- d] pyrimdine with
(-)-6-hydroxyheptanoic acid tert.-butyl ester: WO

o5 O LS oy SO BT e

and, with iwgleael ing, add 1 054 g (26.36 mmol, 60% sodium hydride. Stir
the m xture for approx. 20 mn between 0C and RT. Then, after cooling to OC
again, add 5 549 g (16.47 mol _
4-ch|oro-5-(4-nethoxypheny1)-.-%henylfuro[Z.B-d]pyrinidine. At the end of
addition, heat the m xture showy to RT and stir overnight at RT, then add
wat er and neutralize with 1 drochlq£|c acid. Extract the m xture with

di chl oronet hane. Wash the org phase Uﬁth sat d. sodlquﬁhlorlde sol ution,
dry over sodi um sul phate and gent r at.e_by vac eygpopation. Purify the
resi due by chromat ography on-sifi gel (50l veat : clo &hg/ et hyl acetate
10:1). 4.68 g of the target co 'ound (56 596of thegt.) i's,obtained. 10 LC- M5

(Method 2): Rt = 3.33 nth, 4H) 7 ' H NVR (400 M%, DVBO-d6): 5 =
) _‘ .

8.56 (s, 1H), 7.53 (d 5H), 7.02 (d, 2H), 5.29 (m 1H),
3.83 (s, 3H), 2.10 (t NS 4H), 1.36 (s, 9H), 1.22 (d, 3H),
1.21-1.09 (m 2H). [alp = -61. , = 0.55, chloroform 15 Exanple 67
(+/-)-6-;

[ 5- (4- 'V%t h%xa%@ )2.89 RRRNY; {iﬁ“f %gdrgxﬁlnw&zmgh@aéd Wb Bty RRPEARG Sn@fk d

Met hod aration artin
(+/-)-6- 1[5113('4 mtmoi%hﬁﬂﬁlﬁ lﬁdmhiehymetm'ﬂm‘{?m’l 8xydpgsyie i apiddiert-autyl| dstsrly WD 4-

hept anoi ¢ r

(7576 £t Pl TR B Ry bl Bty o they, sinthesy mASSSPS ot
oi c aci d mekftybecabes. 69hmd Q5% dFtheor Adtithd Gur gt cdmpdusddiobtninky.dr oXi de sol ution
and stir overnight at RT. Then add approx. 40 m 1 M hydrochloric acid up to

a pH of ap r% (K/{ehghhftRe \§n3t5 ttlo?éM@ﬁﬁr and extract twice with ethyl

acet at e. ace a’te has d wash WO
2007/ 079862PCT/ EP2006/ 011826 - 141 - once with satd. sodium chl ori de
sol uti dm. DH§NMR€{40(TTM@HZ£BM$I® &Wlgphate (anH),cdortoen LEAt 7S 7y, ZNapot &hj 31, 72234 g

(78.0%of thegp.d 0L ,1he fargst PG %P9k eS (MBI NRY 1 25 (1. 21, 1.43

(s, 9H), 1.33 (t, 3H), 1.30 (d, 3H).

[a]p2® =-90.7°, ¢ = 0.370, acetonitrile.

Exampie 82

15 (#)-3-[2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-1-methylethoxy]-

propionic acid tert.-butyl ester




Preparation_startin from(+/ )-6- {[5- (4 rrethoxyphenyl) 6-

furof 2, 3- dY¥Pri0KT/B7HRO%- y1] - oxyTheptanoic acid tert.-butyl? @Fﬁooqﬂ@%l ve
800 mg (1.59 mmol)

(+/-)-6-{[5-(4-nmet hoxyphenyl) - 6-phenyl f uff[.2, 3-d] pyri m di n- 4-

yl']oxyl heptanoic acid tert-butyl ester in 10 nl dichloronmethane. Add 2.5 ni
trifluoroa t

evaporat i o(r;ceorOl gd eqm ce!)lgrsn} %ﬁhﬂg g’fsﬂmﬁkﬁg A'rgﬂs[? _égtﬁ g?] glg{\%%ﬂ?ﬁgh&?lfguczﬁ 5[10
crystall | z@yrlfﬁhbrna adldléO ki @132 enomad)y é+)t3eﬂ(tS)—Mwﬂ;dmr-étd@lhyléhmmromcmlq agigriert.-

sever al t ser fr|t Wi o] 64 Q% of
t heor ) of rH[ ﬁ’llj efe[%rr lne mé(@in%ogong Cie%nd; n e (k)g ?ﬁ/&a@ﬁo@z £ 961%1976?%
rﬂ z = 447 (sh&h-l)lhydﬂr&el’rlhehfaﬂ?d 04066 aM-IZHFDMB@ﬁd&)s miBure 8 BImia st 0°THpeforé.aB8ing dl,

i o didse i sy thsigva 83:he ki i s ki on

of t he enantdh@iBh&hanb) SSAbME tHe &%ng ﬁasgé -dry @ver fadgnesium SulpuaLE: and concentrate
- (4- met hoxypheny1) - 6- phenyl furo § pyrimdin-4-yl] hept anoi ¢

acid in 24004 BfuugaThe &1hBreguct cgbbf‘aptatf@dte%errba&éma@gﬁyhﬁp%ﬂ ?aagql&@lvent
chiral - pha nt i I a ASril um
250 mm X 20" e PP g SRFLSOTEE By BT R ReEC Ll PR LN EerR 000

ul ; terrpera?tl]r&(ﬂ3%®;ft}ebu)e1ftthet51@%qosmemﬂxa¢tedlw% 20et hanol + 0. 2% gl aci al
Cacetic acid + 1% wat er] (see . Exanples 68 and 69). Exanple 68

(+)-6- ({5 ( tp%% vyl henyl f d] pyri m di n-4-yl ] oxyl hept anoi c
aci d ( hanthbo%r( 8@)3 )32§Hp ¥ Sldg%M%(LJI;}63O nmet hanol . LC-Ms (Method 2):
R, = 2.68 mn; ink = 447 (l\/HrH)+ Exarrple 69

(+64[5- (4- I\/HtWR)(FXMEM)Hk) DPBESohényd £ 8r60[(2,180.d1. By i oY i 7a#5 4739 (g 31D, Heqst @iy D), c

aC| d ,(Enant“g’%gﬁ'%é 2oy 3}123& 31(‘)\/5#1@%3 3 (m;ﬂgégﬁg%%&gﬁﬂ?’}% &, 25 VB4 e fpd

( ) 64[ 5- (4:0metmeyyphenyl) - 6- phenyl furof 2, 3-d] pyri m di n4-yl ] oxyl hept anoi c
acid 10can be prepared by ester cleavage of

(-)-6-{[5-(4- ggethox phenyl) - 6- phenyl furo[ 2, 3-d] pyri m di n-4- yl | oxyl hept anoi c
acid tert.([%bt vl Bt 0 é%§@PKP§’r@ 24 g (18.38 ol )

(-)-6-{[5-(4-met hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyri m di n-4- yl | oxy}heptanoic
acid tent. -fupple @ster at RT in 100 ml di chl or onet hane and add 25 m TFA
After

(H)-3-{[(28)-2-{[5 —(4-Methoxyphenyl)—6-phenylfuro [2,3-d]pyrimidin-4-yl]oxy}-1-methylethoxy]-

oxy}propionic acid

_ Dissolve 3.17g (6.28 mmol) (+)-3-[2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
20  ylJoxy}-1-methylethoxy]propionic acid ‘ert.-butyl ester in 21 ml dichloromethane and, at RT, add
12.1 mi TFA. Stir the reaction mixture for 2.5 h at RT and then carefully concentrate by vacuum
evaporation. Take up the residue in dichloromethane, wash with water, dry over sodium sulphate
and concentrate by vacuum evaporation. Purify the residue by chromatography on silica gel
(solvent: dichloromethane/acetone 10:1 — 3:1). Combine the fractions containing the product and
25  concentrate under vacuum. Mix the resultant residue with petroleum ether. After filtration and

drying at high vacuum, 1.77 g (62.8% of theor.) of the target prbduct is obtained.



2 h at RT, dilute the m xture with dichl oronethane, wash se ral

wat er and oNOSMIPH3eE satd. sodium chloride sol ution, @Fz@é ”E 6

sul phate and concentrate by vacuum evaporation. Puri fy the resi due by
chronat ography on silica gel (solvent: cypl.ohexane/ethyl acetate 5:1 -32:1,
t hen cycl ohexane/ethyl acetate 2:1 + 0.5% acetic acid). Concentrate
fractions @Mﬁ p vaporation, take up the residue
i n dichl or%mat ang&gggrﬁ{ a%ggm%/gﬁst?%e$g§g\lqm%{?nes with water and satd. sodium
chl ori de soI ution. Dry the organic phase over sodi um sul phate, 20

concent r at eHBYMBy4PblMEzi BMSEhd):dr 5 1ad (hilgh &ekubh), 6.584d.RH0f 7-¢ha. 37 dmg ),

ZORa7" (et D S0t aRkER BB200e BribA . Az - TR ki Ao s D

DVSO-d6): S.00(@BHW8 (br. s, 1H), 8.57 (s, 1H), 7.55 (d, 2H), 7.45-7.36 (ra,
5H) 7.02 (d, 2H), 529(m 1H), 372(5, 3H), 2.12 (t, 2H), 1.54-1.37 (m
Exanpl e%go(ghzﬁl—j)jo& 043.5 cﬁor(o [a]D2 = -70.8, ¢ = 0.685, chloroform
(-)-6-{[5-(4- Met hoxyphenyl) - 6- phenylfuro[2 3-d] pyri m di n- 4- yl ] oxyl hept anoi ¢
aci d sodi urnxa fegdH /3 0 Add 5.0 ml dem neralized water (MIIlipore ion

ex;:ﬂange:}) 93 rr:g (|2f0 mml) 0 64[ 544- 1] oot N Add -
met hox en en uro yri mi -4- ept anoi ci
T (5 Py i B P GRS Tl i b E R0 Ree S ionfcar. a7

Next , _treatacihor a few m nutes |n an ultrasonic bath. Add 50 ml of

dem neralized water, filter once through a paper filter and wash the filter
again with 10 nil dem neralized water. Add a further 200 ml demnmi neralized
water to the filtrate and | yophi ifze over ni ght. 935 ng (99. 7% of theor.) of
the target conpound is obtained{ LC M (thhod 8): R, =293 mn; inlz =
447 (MtH) + 15" 1-1- NWR (400 MHz, \DVMSO-d6): 8 = 8.55 (s, 1H), 7.54 (d, 2H),
7.42-7.35 (m 5H), 7.01 (d, 2 31- 5 24 (m H), 3.82 (s, 3H) 1.79 (t,
2H), 1.52-1.40 (m 2H), 1.39-1 b n, 2)1 3 OH1.21-1.06 (m 2H).
[611) 2 == 0. 145, di net hyl sul phd : Ex@rrpl €

2007/ 079862PCT/ EP2006/ 011826

10 Put 1.14 g (3.05 mmol) of a mixture of (25)-1-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4- |
ylJoxy}propan-2-ol and (2§)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy} pro-
pan-1-ol together with 1[.951 g (15.22 mmol) acrylic acid fert.-butyl ester and 207 mg
{0.609 mmol) tetra-n-butylammonium hydrogensulphate in 10 ml dichloromethane and cool to
0°C. Add 2.5 ml of 50% sodium hydroxide solution and stir vigorously for 1 h at 0°C. Then dilute

15 with dichloromethane and lightly acidify with 10% citric acid solution. Separate the phases, extract
the aqueous phase once with dichloromethane, combine the organic phases, dry over magnesium
sulphate and concentrate by evaporation. Dissolve the residue obtained in 30 ml dichloromethane.
Add 7.5 ml TFA and stir for 1 h at RT. Then concentrate the mixture by evaporation and dry the
residue at high vacuum. Firstly, purify by chromatography on silica gel (solvent: cyclohexane/ethyl

20 acetate 1:1), obtaining 1.15 g of a mixture of regioisomers.

Dissolve the mixture of regioisomers obtained (1.15 g) in a mixture of 5 ml isohexane and 5 ml
ethyl acetate and separate into the isomers by chiral-phase chromatography [column: chiral silica-
gel phase based on the selector poly(N-methacryloyl-L-leucine-tert.-butyl amide), 500 mm x
30 mm; flow: 50 ml/min; detection: 260 nm; injection volume: 300 pi; temperature: 24°C; eluent:

25  isohexane/ethyl acetate 1:1]. 287 mg (25.6% of theor.) of the title compound and 255 mg (22.8%



- 144 - CH /3 Add 250 ul denineralized water (MIlipore ion _exchanger) to
26.8 ny (0. WQ)Z(WW@7386@+6 1[ 544- PCT/EPZOOG/ 1826

met hoxypheny1l) - 6- phenyl furo[ 2, 3-d] pyri m di n- 4- yl ] oxyl hept anoi ¢ acid. Add 6.3
mg (0.060 mmol) 2, 2'-imnodiethanol and_stjr for 30 nmat RT. Next, treat

for a fewmnutes in an ultrasonic bath. 5Add a few drops of dioxan, then

| yophilize gv 3. 9, A% |_S

| yophil 22 @V oik g, oF3. 03 15016 00kt N Seet SRR
MHz, DMSO- %kxyﬁ’rwyﬂo%prpslomilapld (see B&anfrde 8 ke, Ob‘r?amb@n?thssw(ym 5H), 7.01 (d,
2H), 5. 31- 5 24 (m 1H), 3.82 (s, 3H), 3.44 (t, 4H), 2.61 (t, 3H), 2.10 (t.
2H), 1.52- H.._ 35 (in, 2H), 1.22 (d, 3H), 1.22-1.06 (m
214) . [cch) %%O]CZ) (}50@ éanogjl met hyl sul phoxi de. Exanple 72
(+/-)-6-{15- (4 Et hyl phenyl) 6- phenyl furof 2, 3-d] pyri m di n-4-yl ] oxyl hept anoi c
aci d net hyl L&ésSMettod 8RR, =2182 mig; M.%?MH)* (+/-)-6-hydroxyheptanoic acid
nmet hyl ester under argon in 10 mM THF and cool to OC Add 2.25 m (4 48

Tor n fu ¢ nEr B ik M RSN 20308 B0 oar R e A oty e "o ik Al

4- chl or 05- (’As(EGdhprh@mxﬂa) 219, Bhsenydsf(ﬁlr Ol 333 ] 1Y, m{pllznra 6 qC DR, RI30EL, 2H),
stirring overnight .. Dilute WO 2007/079862PCT/ EP2006/ 011826 - 145 -
with water, 1%1%@%@%%@.3@0% aqueous citric acid solution and extract twice
with ethyl acetate. Conbine the ethyl acetate phases and wash once with
satd, sodi UEQa#l@ﬁS- de solution. Dry over magnesi um sul phate, concentrate by
evaporation and purify the residue by columm chronat ography on silica gel
(sol vent: cycl ohexane/ eth acetate 9: 1) 640 ngy (46 7% of theor.) of the
e R N M VS
(MrH) + 1H NWR (400 MHz, CDC13): 5 = 8.50 (s, 1H), 7.64 (m 2H), 7.38 (d,
2H), 731 (m 3H), 7.24 (d, 2H), 5(3@5 5.26 (m 1H), 3.63 (s, 3H), 2.76-2.67
(g, 2H), 2.21 (dd. 2H), 1.60-1. (m 4H), 1.32-'1.22 (m 6H), 1.22-1.10 (m
2H). 10 Exanple 73
(+/-)-6-{[5-(4-Ethyl phenyl)-6-p
acid CH3

Ifuro[2(;f3 d] pyri m di n-4- yI]oxy} hept anoi ¢

e

AT

0
NN
O N/J

For preparation see above, Example 84,

10

LC-MS (Method 8): R, = 2.85 min; m/z = 447 (M+H)"

'H-NMR (400 MHz, DMSO-dy): & = 12.12 (br. s, 1H), 8.49 (s, 1H), 7.53 (d, 2H), 7.39 (m, 5H),
7.29 (d, 2H), 5.45-5.36 (m, 1H), 3.52-3.32 (m, 4H), 2.72-2.65 (q, 2H), 2.30 (t, 2H), 1.22 (t, 3H),
15 1.20 (d, 3H).

[a]p? = +46.0°, ¢ = 0.590, methanol.

' The compounds presented in the following table are prepared similarly to the synthesis described

- above. The details of separation of the regioisomers are as follows:

Example 86 and Example 87:

20 Dissolve 1.00g (1.99 mmol) of a mixture of (-)-3-[2-{[5-(4-ethylphenyl)-6-phenylfuro{2,3-
d]pyrimidin-4-yl]oxy}-1-methylethoxy]propionic acid (Example 86) and (-)-3-{[2-{[5-(4-



Putl.38 g +/-)-6-

f[5-(4- et h %&Mg% phenyl furo[ 2, 3-d] pyri mdin-4-yl] oxy}PCW(?&Zg‘?%‘?I&S%GQ d
nmet hyl ester in 25 m THF. Add 13.8 ml 1 N sodi um hydroxi de sol uti on and
stir 15 overnight at RT. Dilute with watess and ethyl acetate and then add 1
M hydrochloric acid up to a pH value of approx. 2. Separate the phases and

extract t NeRaROHSCBAAS bl LEIRERil-{fonSt Ay BER LA CRRNERS I E70k b |

acet at e phases and wash’ on sodi'um'chl’ori de solution. Dry over
magnesi um soixprapres aﬁds@me@md ame eyl esphaprorngt separate 0O theyiserogs dyqchialtphessr . )

f the t k
2 a5 (Ve R b e T g b G 30N for FongErdndy U, 7
(d, 2H), 7. lsﬁblt(e'rdiqycmopylmeﬂﬁla(mde)zsmmﬁx 3446m25 flaw: IHp)/m; 7@+eRtiG8 24 nRH)
2.24 (dd, 2H 1.32~ 2 .
146 - ( Sg'p ar ef:%orrll Vggm%ehg%g%ﬁnt%m Ié)rrrdetllgrse ZngC,Sesl% t: (Sméyd%?mmnés&} efhyllacetg{n H.
(+/-)-6-([5-(4-ethyl phenyl)-6-phenyl furo[ 2, 3-d] pyri m di n-4-yl | oxyl hept anoi c

acid in 20 BdanpdleR3apaBedi?O8811 | so- hexane and separate the racemate by
preparative chiral-phase HPLC into the enantioners [col urm Dai cel Chiral pak

ol ue; J0PBeL Biber i e h0ke B vt (ot Bo LR BRI by b

0. 2% TFA + dipprimitiardyl{oxee ] meaypiiesyphppnid 7h)d (Exﬂﬂﬁlée87)4 and  (+)-3-{[2-{[5-(4-

o) 562 Ehan Brtaroaeyaposta s Sty igged St e o Bt

R, 3. A8 Ny, mithuge of F4ml ekt anﬁ@'ﬁﬂ'e&y?&:etate and separate into the 1somers by chiral-
(-)- 6 {[5 (4- Et hyl phenyl) - 6- phenyl furof 2, 3- Eyrl m di n-4-y | hept anoi ¢
aci d ( Enant Rh8feftiraatqesipy; celurgy cigral giliea- ! 5129@6 ed wa%welem HVB’( wsteedlos): Rt

3.17 mn; Lﬂzh!nﬁe-l‘mérﬁﬁylﬁrh{lﬁw 150 ha E{X%ﬂn fYc@v gd&% Qi'etectmn 260 nm; injection
{[5 ( 4- Met hoxypheny1) -'6- phenyl furo[ 2, pyrim di n-42yl ] oxy}butyl T oxy}

aceti caci d Yolume: 4¢flylemperaiare: 2€5G; /:];ger@ 50°o isohexane/50% ethyl acetate.

Example 83 can also be prepared in an alternative manner (for description see above).

15  Example 89 and Example 90:

Dissolve 250 mg (0.56 mmol) of a mixture of (-)-3-[2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]-
pyrimidin-4-ylJoxy}-1-methylethoxy]propionic acid (Example 89) and (-)-3-{[2-{[5-(4-methoxy-
phenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}propyl]oxy}propionic acid (Example 90) in a
mixture of 2 ml isohexane and 2 ml ethyl acetate and separate into the isomers by chirél—phase
20 chromatography; colﬁmn: chiral silica-gel phase based on the selector poly(N-methacryloyl-L-
leucine-dicyclopropylmethyl amide), 680 mm x 40 mm; flow: 50 ml/min; detection: 260 nm;
injection volume: 4000 pl; temperature: 24°C; eluent: t = 0 min 60% isohexane/40% ethyl acetate

— t= 13 min 45% isohexane / 55% ethyl acetate.
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'H-NMR (400 MHz, CDCl,): &
=8.51 (s, 1H), 7.61 (m, 2H),
7.38 (d, 2H), 7.31-7.28 (m, 3H),
7.22 (d, 2H), 5.55-5.45 (m, 1H),
3.55-3.45 (m, 4H), 2.70 (g, 2H),
2.43 (t, 2H), 1.29 (t, 3H), 1.25
(d, 3H).
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2.48 (t, 2H), 1.26 (d, 3H).

03

1] 3-

Add
nd

npound

;U

H)

3/0,

(&)

esi s
und




LC—IVB(IVEt =.3.00 min; mz = 447 (M-H)d " H NWR 3):
8. 49 (%ﬁi‘m"%ﬁ& (m 2H, 7.33 (d, 211), 7.27 (m 3H‘§é%%g‘*(‘8%
20211)_ 5.52-5.43 (m 1H), 3.97-3.87 (dd, 2H), 3.45-3.32 (m 2H), 2.75-2.68
(g, 211), 1.90-1.75 (m 211), 1.32 (t, 319), 1.28 (d, 3H). [a]D20 = -94, c =

0.530, nethanol. WD 2007/079862PCT/ EP2006/ 011826 - 150 - Exanple 81

(-)-{[3-{[9-(4-E hyl phenyl) - 6- phenyl furo[ 2, 3-d] pyfi m di n- 4 yFI oxyT but yT]I oxyl
acetic aci d ¥&mple |pyty|  ester SEWEEHE 800 ny (2. 39“‘1‘1‘?%?*’)‘
{[ (3R) - 3- hydr oxybut]yT ] OXy} g:clz_letlc acrd tert.-butyl esfer (whi ch contaifs up
to approx. (1098{[(1/2)-3- hydfoxy- 1- met hyl propyl]o &ﬂ}lacet‘}lcl acT 8-362¥ t . - hut yl
ester) with 4- chlaro-5-(4-\et hyl phenyl)-6-phenyl fu£c9{o§m%ed] pyrim di ne
simlarly to the synthesis pcedure described above. 690 ng (57. 4% of

theor.) of |the targ t a@ ~J<C VB B 3~ m n;
Mz = 503 (M- 1-1) 7 ‘ ~ DVBOdS) : zﬂ‘%@%get@dz)%? 3 (
%5227 d, 29), 5. S@irs mdd= 640 (MHHH)), 3. 71 s

2H), 7.37 (d, 2H), (
2H), 3.42-3.28 (m q, 2H), 1.82 (m 2H), 1.43 (s, 9H), |1.
.70, ¢ 0 370,1}3qu40®MHzeCDE1gar8pl e

1

(t, 3H), 1.130 (d, 3

15(+)-342- 1] 5- (4- I\/Ethoxyphenyl) 6 phenylfuro[2 3-d] pyrimdin-4-yl]oxy}-
hyl et hoxyl -| propionic acid tert.-butyl ester ,H |IT 2'51 s, 1%’9'66 (I\{l’ %I%
CH3 CHOCH3 | 4.2 WD|2007/079862PCT/ EP2006/ 011826 - 1518 ¢d, 2H), 7.31-7.28 (m, 3H),

6.95 (d, 2H), 4.49 (d, 2H), 3.86
(s, 3H), 3.75-3.65 (m, 1H), 3.61-
3.45 (m, 2H), 2.43 (t, 2H), 1.12
(d, 3H).

90 [o]p? =-31.5° ¢ = 0.415,

acetonitrile;
LC-MS (Method 8)_: R,=2.73
min; m/z = 449 (M+H)"

'H-NMR (400 MHz, CDCl3): &
=8.51 (s, 1H), 7.60 (m, 2H),
7.39 (d, 2H), 7.31-7.27 (m, 3H),
6.93 (d, 2H), 5.55-5.48 (m, 1H),
3.86 (s, 3H), 3.60-3.48 (m, 4H),
2.48 (t, 2H), 1.26 (4, 3H).

Example 91

(+/-)-4-[(2-{[5-(4-Methoxyphenyl)-6-phenylfurof2,3-d]pyrimidin-4-ylJoxy} propyl)(methyl)-

aminoJbutanoic acid methyl ester



B e BT R R

Cool a suspension of 2.548 g (7.57 mmol)

4- chl or o- 5- YVQ Mwa%fﬁhenyl )- 6- phenyl furo[ 2, 3-d]- pyrim di]ﬁ%T/MaO%/%%ﬁ
(8,32 mmol) (-9-3-[(18)-2-hydroxy-1-nethyl et hoxy]propionic acid let-i.butyl
ester in 8 M DVF to OC and add in portigss, over 30 mm 272 ng (6.81 =not
60% sodium hydride. Then add 0.5 m abs. THF, and stir the m xture for 10
mn at 0C, before adding a 5ligH e acetic acid and then adding the mxture
to water. Extract the aqueous’phdse three times with dichl oromet hane.
Combi ne the organi c phases, dyy over magnesi um sul phate and concentrate
under vacuum The raw product/apn be puCHflagHelther chr omat ogr aphy on
silica gel (solvent: cyclohe ethyl
RP-HPLC (gradient: acetonitr
target conpound i s obtained.
(MtH) 1H NMR (400 MHz, DMBO-

cetate 10: 1 8:jL) or by preparative.
? Ebr . ) of the

(thhod 8): Rt 3 27 mn; iniz = 505

8. 60 (s, 1H), 7. 54 (d, 2H, 7.45-7.39

(in, 5H), 7.03 (d, 2H) N), 3.81 (s, 3H), 3.65-3.59 (m 1H),

3.50-3. 40 (n1 2H), 2. 2§ : $, 9H), 1.00 (d, 3H). [121)2 =

+22.4, ¢ 0. 515, chl or&f= arte 83

(+)-3- {[(25) 2-115- (4- N@thoxyphenyl)-- phenyl furo[ 2. 3-d] pyri m di n- 4- yIIony}

- 1-net hyl et hoxy] - oxyl propionic acid H3G.-0 Dissolve 3.17 g (6.28 mmol)

( ;rl) 34}? i151>1(t ﬁzsn@g h@mgﬂﬁay Brye- qhquﬁeﬂaum{hany@ ~@iptyy o [dj3rd] gyrind @in-4-y1]oxy} -

yf |l oxy met et hoxybropi onic _acid tert t ester_]

di chl or onet 4 ﬁw%@am‘ai 2Ripe Vadd 3 128 @ 14f e t“@{){?ﬂ?m’t“ﬁél %M&ﬁi%ﬁ%@%tﬂ&? &or

2.5 h at RDzangg e 6a68 Uibddotusine @Bk Rl RiteN AR UMb R¥APRIARITOAdd TRKQmdP
the residue in dichloronethane, wash with water, dry over sodlun1sulﬁfate

and concsent%“@tsb’)‘?tf\lP&%}’iﬁf}’ﬁﬁleeﬂﬁéﬁd?fa@PWwFﬂmdl mehyl jgefer AN syfochfusther ddr dphy
on silica oet. {1l ob6ihira ot aloBh RADELAGAHORRIGO b} itk Rydr)onr By e
fractions containing the product and 25concentrate under vacuum

resul tant rekdadge (saltent: phehlapmethanetnfedanol AFY: B Eikirgat rthg producdimenteinipg ﬂgnfa‘wlth gh

2007/ ?79%62%@?@%%%9’8%39%0{ a3l &HP% tkg&&%%gﬁ[@%?&m@ agpa%%@ Mz =

449 (M+H)" ' H NMR (400 MHz, DMBO-0: 8 = 12.1 (s, , 8.60 (s, 754(d
2H). 7.43- 7L<3-M9(@vsleﬂ®|d)8) Ry =04 (rulip; 12l 490 (B8HY. 30 (m 211), 3.82 (s "3H),
3.67360(m HT), 3.53-3.44 (m 2H), 2.31 (t, 2H), 1.00 (d, 3H). 5[a]E 2 =

+30. f 5@ ghl oroform Exanple 84
(+)- 342 {[ —¥ﬁa§%%ylphenyl) 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxyl - 1- net hyl e
t hoxy] propionic acid 10Put 1.14 g (3.05 nmol) of a m xture of

( 23) 14[ 5- (G- o2t phehyidthespherhyi-fheny fuq] 3.3 el pyyimidin-diyhlody | pydpy Démetiybepan- 2- ol
an

(25)-2-{[5- ?%ngpﬁmpuﬁwﬁbl) 6- phenyl furo[ 2, 3-d] pyri m di n- 4- yIonyIpropan | - ol
. together with 1.951 g (15.22 mmol) acrylic acid tert.-butyl ester and 207 ng
(0,609 nmol ) tetra-n-butyl anmonjGHy hydr ogensul phate in 10 nml di chl-or onet hane
and cool to OC. Add 2.5 ni of(5696sodiun1hydroxide solution and stir
vigorously for 1 h at OC. Then\dilute 15 with dichl oronethane and lightly
racidify with 10%citric acid sprRation. SdparatCél.t he phades, extract the
aqueous phase once with dichlg hane, conbilne the orlgani c phases, dry
over nagnesi um sul phate and conceptratg ti p3s0l ve the residue
obtained in 30 m dichloronethané, Add|7.5 ml TFA and stlr for 1 h at RT.
Then concentrate the m xture by evaporation and dry the residue at high

vacuum Firstly, purify #y v ong AW on silica gel (solvent:
oA

cycl ohexane/ et hyl
Put 20mg (0.027 mmol) (+/-)-4-[(2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
15 ylloxy}propyl)(methyl)amino]butanoic acid methyl ester in 0.8 ml THF. Add 0.27 ml (0.27 mmol)

1 N sodium hydroxide solution and stir overnight at RT. Then concentrate by evaporation and
purify the residue by thick-layer chromatography on silica gel (solvent: dichloromethane/methanol
9:1). Extract the product zone with dichloromethane/methanol 7:3. 8.5 mg (66.3% of theor.) of the

target compound is obtained.



20acetate 1. ing 1.15 g of a m xture of regioiso the
m xt ure of g%%ﬁ@g%?s obt ai ned (1.15 g) in a mxture of nEé’?AEP?Q@(ﬁ e and
5 m ethyl acetate and separate into the isomers by chiral-phase

chr omat ography [colum: chiral silica-gelisphase based on the sel ector

pol y(N- met hacryl oyl -L-1 eucine-tert.-butyl amde), 500 mmx 30 mm flow 50
m/mn; det@@Mg)qut}?(@qopm =i1Mmoeghi R =k e300 ttl; tenperature: 24C

el uent: 25i sohexane/ et hyl acet ate 1:1]. 287 ng (25. 6% of t heor. ) of the

title corrpound and 255 ZE S 8% WO 2007/ 079862PCT/ EP2006/ 011826 - 153 - of
theor.) of pQ) SO- d6) = 8.57 (s, 1H), 7.52 (m, 2H), 7.43-7.35 (m, 5H), 7.02 (d, 2H),

(+)-3-1] 2‘{5. Hs F‘rhhﬂﬁ W@P&QHPBB*‘B%%U 58], %3%“2"2]5%{%@}6'?1&2 06 (m, 5H), 1.57-
yl ] oxy} pr opy ro lon ¢ acrd (see Exanple ar€ obtained In this way.
[a]D2 = +501 45 (m@Hﬁ; 1@2583H)met hanol . LC—I\/B (Met hod 8): R=2.82nin; ink =
447 51 H NMR (400 MHz, DMBO-d6): 5 = 12.12 (hr. s, 111), 8.49 (s,
111) 7 2 g3, 7.39 (m 5H), 7.30 (d, 2H), 4.31 (m 2H), 3.63-3.55 (m
;@?é-m— 2.72-2.65 (q, 211), 2.30 (t, 211), 1.22 (t, 311),
093(d 311 Ie 85 (+)-3- f[2-
{[5-(4- Et hyi- [ﬁhﬁﬁyﬂMc&OpYrélnwl)‘-@phf[n!?LﬁBO@]Wpi’rmﬁdinﬁﬂrﬂ}a‘ﬁﬁl}ﬁxlymghyiptiabi}dmypipmepi on
ic acid CI—|3 g—B 0 10 For preparati on see above, Exanple 84. LC-Ms (Met hod
8): R mn, mz = 447 (MtH+ 'H NVR (400 M4z, DVMSO-d6): 8 = 12.12
(hr. s, 111), 8. 49 (s, 111) 7.53 (d, 2H), 7.39 (m 511), 7.29 (d, 2H),
5.45-5.36 (m 1H), 3.52-3.32 (m @4}), 2.72-2.65 (q, 2H), 2.30 (t, 2H), 1.22
(t, 311), 151.20 (d, 3H). fal n20_ +46.0, ¢ = 0.590, nethanol. The conpounds
presented in the following table are prepared simlarly to the synthesis
descri bed above. The details of ration of the regi oi soners are as
foll ows: Exanple 86 and Exanpl & 20D ssol v 00 9 (P9 mnol) of a

m xture of (-)-342-1[5-(4-et hyl} 1) +f¢Ph bmf?af
d] pyri m di n-4-ylioxyl-1-nmethyl et hoy] pr dpi onlc aC|d (Bxanple 86) and (+3 - {
[ 2- 1] 544- \N

Put 100 mg (0.27 mmol) (+)-1-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino}-

10 propan-2-ol with 170 mg (1.33 mmeol) acrylic acid tert.-butyl ester and 18.1 mg (0.053 mmol)
tetra-n-butylammonium hydrogensulphate in 2 ml dichloromethane and cool to 0°C. Then add

250 ul 50% sodium hydroxide solution and stir the mixture vigorously at 0°C fer 1 h. Leave to

~ return to RT and continue stirring overnight at RT. Then dilute with dichloromethane and water.

Acidify with 10% citric acid solution and separate the phases. Re-extract the aqueous phase once

15 with dichloromethane. Combine the organic phases, wash once with satd. sodium chloride

solution, dry over magnesium sulphate and concentrate by evaporation. Dissolve the residue thus

obtained in 2.5 ml dichloromethane, add 600 ! trifluoroacetic acid and stir for a further 2 h at RT.

Then concentrate by evaporation and purify the residue by chromatographing twice on a silica-gel

thick-layer plate (solvent: dichloromethane/methanol 9:1). Eitract the product zone with

20  dichloromethane/methanol 9:1. After concentrating by evaporation and drying, 38 mg (42.8% of

theor.) of the target compound is obtained.
LC-MS (Method 8): R, =2.41 min; m/z = 448 (M+H)"

'H-NMR (400 MHz, CDCLy): & = 8.32 (s, 1H), 7.44 (m, 4H), 7.38-7.30 (m, 3H), 7.13 (d, 2H), 5.18
(t, LH), 3.84 (s, 3H), 3.66-3.45 (m, 3H), 3.39-3.15 (m, 2H), 2.26 (m, 2H), 1.01 (d, 3H).



WO 2007/ 07 06/ 011826 - 154 - ,
et hyl phenyl) - 6§§§@E§ urof 2, 3-d] pyri m di n- 4- yI]oxy}propyI]%§§/5?8%?%%§%iaC|d

(Exanmple 87) in a mxture of 5 mM isohexane and 5 m ethyl acetate and
separate into the isoners by chiral - phaseémhronatography; colum: chiral
silica-gel phase based on the sel ector

pol y(N- net heemioyd - LI euci ne- di cycl opropyl rnet hyl ami de), 680 mm x 40 nm
flow. 50 mi/mn; detection: 260 nm 5|nject|on volune 1700 pi; tenperature:
24C; el uent; 50% i sohexane/ 50% et hyl acetate, e 83 and Exanple 88:

Di ssol ve 7. (éd %I %Pﬂgthggg]phqp@;]))(i -Rienydfuggl ;(t'%dlﬂ@rrlgydm-Lyl]oxy} 2 2- dlmethylpropoxy)acetlc

(+)-342-{] %c(ﬁerﬁuﬂ@%&&henyl) 6- phenyl furof 2, 3-
d] pyrimdin-4 yIIoxyI-I-nethylethoxybroplonlc acid (Exanmple 83) and (-r)-3-

f[2-1[5-(4-

met hoxyphenyl) - 6- phenylfuro[2 @Hg] pyri mi di n- 4-yl | oxyl propyl ] oxyl propi oni c -
acid (Exanple 88) 10 in a nbxture of 50 m isohexane and 50 nml ethyl
acetate and separate into the\isomers by chiral - phase chromatography;
columm: chiral silica-gel pha based on the sel ector

pol y(N- net-hacryl oyl L- | euci né Ant hyl api de).  250_mm ¥ 30CH flow 50
m/mn; detection: 260 nm . iRQleg cy6F%ﬂg/\h@ﬂ9\UE/téhgema%ure: 24C,

el uent: 50% sohexane/ 50% et hyl &§ c CHExaan 83 tan al so be prepared
in an alternative manne ipniion see’abovey. 15°MExanpl e 89 and
Exanpl e 90: Di ssol ve 250 of a m xture of

(+342-{[ 5- (4- net hoxyphs -6- eny] fuesl 2, 3-d] -

pyrim di n-4-yl]oxy}-1-nE erthG%ybroplonlc acid (Exanple 89) and
(-)-3-1[2-{{5-(4- nethoxyphenyl) 6- phenylfuro[2 3 d]pyrlnldln 4- yI]oxyIpropyI
] oxy} propi oni c _acid (Ex | e in I sohexane and 2 tE

et hyl acet at% 3&9@&@&4?&%@ ﬁt i%@eth%ﬁ%qngl)ﬁyphew% 2. pyEmidy4-ylloxy} 22—
chromat ogr aphyh IEQF&HmOI Ghinr-®d3 84 |5 6 anRh) %ﬁﬁgceta@sa%m R, 5 §§ére§r§d)6’0 mg

pol y(N- net hacr Y Ll euci ne- dlcyclopropyhneth | am eﬁ 40 mm
flow. 50 m (Pdﬁ%mmat leEa-nontylapEDnim hYd«ip@ewh&wtev@l Qe dic mtmerhqnq e%vért%@& e:
24C, el uenty n 9 t t

i sohexane / hf& % 9%@1 %(g}e)t{%(%@rg%é%%géjég{@ag%l Stl@%tfgrro ﬁotélg rf%r aA%l%i ﬁ@(t:egl%/ ata 86
CH, CH : Stlrrmg?v(g@)busiy 4o fo rtum @, RI7.5nd nmttimaﬂairylngﬁgm‘susa%‘tetmghtﬁhenﬁulute

g T e L e L

(m 1H), 3.&628 t3q0d0us gidse oke Ath(dichictbihethahe4Coritine tAbibrgadic BRaséd and3Hdkh odce 06
(d, 3H).

with satd. sodium chloride solution, dry over magnesium sulphate and concentrate by evaporation.
Purify the residue by chromatography on silica gel (solvent: cyclohexane/ethyl acetate 9:1).
295 mg (76.7% of theor.) of the target compound is obtained.

15 LC-MS (Method 8): R, = 3.33 min; m/z = 419 (M-+H)"

'"H-NMR (400 MHz, CDCl,): § = 8.51 (s, 1H), 7.61 (m, 2H), 7.49 (d, 2H), 7.30 (m, 3H), 6.98 (d,
2H), 4.21 (s, 2H), 3.87 (s, 3H), 3.77 (s, 2H), 3.02 (s, 2H), 1.44 (s, 9H), 0.82 (s, 6H).

Example 95

(3-{[5-(4-Methoxyphenyl)-6-phenylifuro[2,3-d]pyrimidin-4-yl]oxy}-2,2-dimethylpropoxy)acetic
20 acid



"' N -.G N 87 CH CH ip 02 ..,.0 ..., vo.". ... "

[a] 02 = - 45WD 200747986230, net hanol ; LC—I\/B ( Met hod 7) R= 4P@E/EPr%ﬂ%/01|1ﬁ?<6 =
447 (MH H) (400 MHz, CDC13): 5 = 8.51 (s, 1H) 7.61 (m 2H), 7.38 (d,
oH), 7.31-7.28 (m 3H), 7.22 (d, 2H), 5.55:5.45 (m 1H), 3.55-3.45 (m 4H),
2.70 (q, 2H), 2.43 (t, 2H), 1.29 (t, 3H), izs(d 3H. N/ \ N

/ 3

O

7 N\ |\'“‘
T

Put 280 mg (0.54 mmol) (3-{[5-(4-methoxypheny1)-6-phenylfuro[2,3-d]pyrimidih-4-yl]oxy}-2,2-
dimethylpropoxy)acetic acid tert.-butyl ester in 8 ml dichloromethane. Add 2 ml trifluoroacetic
acid and stir for 1 h at RT. Then concentrate by evaporation and mix the residue with petroleum
5  ether. Filter the solid on a frif with suction, and dry at high vacuum. 220 mg (88.1% of theor.) of

the target compound is obtained.
LC-MS (Method 7): R, =4.03 min; m/z = 463 (M+H)"

'H-NMR (400 MHz, CDCL): & = 8.56 (s, 1H), 7.54 (d, 2H), 7.42-7.35 (m, 5H), 7.02 (d, 2H), 4.12
(s, 2H), 3.86 (s, 2H), 3.81 (s, 3H), 3.01 (s, 2H), 0.72 (s, 6H).

10 . Example 96
(3- {[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} propoxy)acetic acid

,CH,

0

O o/\/\o/\”/OH'

ak :
(O~

Put 200 mg (0.53 mmol) 3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy} propan-
1-ol with 518 mg (2.66 mmol) bromoacetic acid tert.-butyl ester and 36 mg (0.106 mmol) tetra-n-
15 butylammonium hydrogensulphate in 5 ml dichloromethane and cool to 0°C. Add 1.0 ml 50%
sodium hydroxide solution and .stir vigorously at 0°C. Then leave to return to RT and confinue
stirring vigorously overnight. Then dilute with dichloromethane and water, acidify with 10% citric
acid solution and separate the phases. Re-extract the aqueous phase once with dichloromethane.

Combine the organic phases, wash once with satd. sodium chloride solution, dry over magnesium



- 156 - Exanple Structure Analytical data 83 /CH3 0 [a]D2 = +59.6, c =

0.432, net HWiGD2007/079862. . . . -ya. , . .......... Thr-OH LC- MBS ( MeRGBAEP2PO6/013826 2. 41
CH O nmin: mz = 449 (M-F1)+ \N  1H NWR (400 MHz; CDC13): 8

-162 -

sulphate and cohcentrate by evaporation. Dissolve the residue in 5 ml dichloromethane. Add
1.25 ml TFA and stir for 2 h at RT. Then concentrate by evaporation and dry at high vacuum.
Purify the residue chromatographically on a silica-gel thick-layer plate (solvent:
dichloromethane/methanol 95:5). Extract the product zone with dichloromethane/methanol 9:1.

5 50 mg (23.0% of theor.) of the target compound is obtained.
LC-MS (Method 7): R; = 3.68 min; m/z = 435 (M+H)"

"H-NMR (400 MHz, CDCly): & = 12.58 (br. s, 1H), 8.59 (s, 1H), 7.54 (d, 2H), 7.42-7.35 (m, 5H),
7.02 (d, 2H), 4.43 (t, 2H), 3.82 (s, 3H), 3.39-3.31 (m, 4H), 1.84-1.78 (m, 2H).

Example 97

10 (—)-44[2- {[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Jamino}-1-methylethoxy}-

butyric acid -
/CH3
0]
\ O
O\/\/“\
CH
AN 3
77 )N
O N/

Put 110 mg (0.29 mmol) (+)-1-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino}-
propan-2-ol with 327 mg (1.47 mmol) 4-bromobutyric acid fert.-butyl ester and 20 mg
15 (0.059 mmol) tetra-n-butylammonium hydrogensulphate in 2 ml dichloromethane and cool to 0°C.
Then add 500 pul 50% sodium hydroxide solution and stir for two days at RT. Once again, add the
same amounts of 4-bromobutyric acid fert.-butyl ester, tetra-n-butylammonium hydrogensulphate
and 50% sodium hydrdxide solution and stir for a further 24 h at RT. Then heat under reflux for
24 h. Leave to cool, and dilute with dichloromethane and water. Acidify with 10% citric acid
20  solution and separate the phases. Re-extract the aqueous phase once with dichloromethane.
Combine the organic phases, wash once with satd. sodiﬁm chloride solution, dry over magnesium
sulphate and concentrate by evaporation. Purify the residue by preparative HPLC. Dissolve the
product thus obtained (30 mg) in 1 ml dichloromethane. Add 250 ul trifluoroacetic acid and stir
overnight at RT. Then concentrate by evaporation and purify the residue chromatographically on a
25 silica-gel thick-layer plate (solvent: dichloromethane/methanol 95:5). Extract the product zone
| with dichloromethane/methanol 9:1. 25 mg (21.2% of theor.) of the target compound is obtained.



= 8.51 (s, 111), 7.60 (m 211), 7.38 (d, 211), 7.31-7.28 (m 3H), 6.95 (d,
2H), 4.49 (W0 2001)079&.286 (s, 311), 3.75-3.65 (m 111), 3P6T/EP2066/dB 8L
211), 2.43 (t, 211), 1.12 (d, 3H). 88 /CH3 [air,2 = +48.1, ¢ = 0.425, O
acetonitrile; 1110.,..,...... "-,"17,0H LI%I\/S(I\/Ethod 8): Rt =2.73 0 mn:
raiz = 449 (MH) + ‘ T

LC-MS (Method 7): R, = 3.64 min; m/z = 462 (M+H)"

'"H-NMR (400 MHz, CDCly): § = 8.39 (s, 1H), 7.51 (m, 2H), 7.41 (d, 2H), 7.26 (m, 3H), 7.06 (d,
2H), 5.12 (t, 1H), 3.89 (s, 3H), 3.77-3.70 (m, 1H), 3.55-3.47 (m, 1H), 3.42-3.38 (m, 1H), 3.28-3.20
(m, 2H), 2.31 (t, 2H), 1.76-1.67 (m, 2H), 1.09 (d, 3H).

5 [OL]D20 =-20.0° ¢ =0.077, acetonitrile.

Example 98

3-{[(1R,2R)-2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylpropyl]-

oxy}propionic acid fert.-butyl ester

10 Add 157 mg (1.37 mmol) potassium fert.-butylate to a solution of 535 mg (1.37 mmol) (2R,3R)-3-
{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}butan-2-ol in 5mi THF. After
stirring for 15 min at RT, add 1.0 ml (878 mg, 6.65 mmol) fert.-butyl acrylate. After three hours,
add IOkml water, and concentrate the reaction mixture by vacuum evaporation. Purify the residue
by preparative RP-HPLC (gradient: water/acetonitrile). 346 mg (47% of theor.) of the desired

15  product is obtained. ‘

LC-MS (Method 7): R, = 4.83 min; m/z = 519 (M+H)"

'H-NMR (400 MHz, CDCL,): & = 8.56 (s, 1H), 7.55 (d, 2H), 7.40-7.35 (m, 5H), 7.01 (d, 2H), 5.29
(dt, 1H), 3.81 (s, 3H), 3.63-3.40 (m, 3H), 2.26 (¢, 2H), 1.33 (s, 9H), 1.15 (d, 3H), 0.88 (d, 3H).

Example 99

20 4-{[(2R)-2-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} propyl](methyl)amino}-
butyric acid methyl ester



Ty

V"N

' H- NVR (400 MHz, CDC13): 8 = 8.51 (s, 1H), 7.60 (m 2H),

7. 39

(d, 211), 7W8200707986h 311), 6.93 (d, 2H), 5.55-5.48 (m REY/EPZ08601826 3H)
(m 4H), 2.48 (t, 211), 1.26 (d, 3H). - 157 - Exanple Structure

3. 60-3. 48
Anal yti cal

10

15

20

data 89 0 , H3 164 -

Add 797 mg (5.77 mmol) potassium carbonate to a solution of 1000 mg (2.31 mmol) (2R)-2-{[5-
(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-N-methylpropane-1-ammonium  formate
in 20 ml THF. After adding 0.35 ml (501 mg, 2.77 mmol) 4-bromobutyric écid methyl ester and
34 mg (0.09 mmol) tetra-n-butylammonium iodide, stir the reaction mixture 16 h at 80°C. After
cooling to room temperature, filter off the inorganic salts and wash with THF. Concentrate the
filtrate by vacuum evaporation. Take up the residue in acetonitrile and purify by preparative RP-
HPLC (gradient: Water/acetonitrile/ammonia). 308 mg (73% purity, 20% of theor.) of the desired

product is obtained.
LC-MS (Method 8): R, = 1.91 min; m/z = 488 (M+H)".

Example 100

(6R)-6-{[6-(2-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJoxy} heptanoic  acid
tert.-butyl ester

Add 87 mg (2.16 mmol) sodium hydride (60% dispersion in mineral oil) to a solution. of 350 mg
(1.73 mmol) (6R)-6-hydroxyheptanoic acid zert.-butyl ester in 5 ml THF, with ice cooling. After
stirring for fen minutes with ice cooling, add a solution of 644 rrig (1.82 mmol) 4-chloro-6-(2-
fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidine in 5 ml THF and 32 mg (0.09 mmol)
tetra-n-butylammonium iodide. Stir the reaction mixture for 48 h at RT. After adding water and

ethyl .acetate, wash the separated organic phase with 1 N hydrochloric acid and concentrate by



[47,2- 41. 0. 3655, acetonltrlle 0 LG MS (Met hod 2% R=241 |\
- Nnin; e 20IB5863\ 4.+1) 11-1-NMR (400 Mz, CDCLRYT/EE2006/011826
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vacuum evaporation. Take up the residue in acetonitrile/DMSO and purify by preparative RP-

HPLC (gradient: water/acetonitrile). 425 mg (47% of theor.) of the desired product is obtained.
LC-MS (Method 8): R, = 3.37 min; m/z = 521 (M+H)"

'H-NMR (400 MHz, DMSO-dy): § = 8.60 (s, 1H), 7.55-7.50 (m, 2H), 7.34-7.28 (m, 4H), 6.93-6.91
5 (m, 2H), 5.41-5.34 (m, 1H), 3.77 (s, 3H), 2.10 (t, 2H), 1.60-1.55 (m, 2H), 1.46-1.39 (m, 2H), 1.34
(s, 9H), 1.28 (d, 3H), 1.25-1.15 (m, 2H).

Example 101

4-{[(25)-2-{[6-(2-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d] pyrimidin-4-y1] oxy}propyl]-
(methyl)amino }butyric acid zert.-butyl ester

H,C~0

0O CH

10

Add 22 mg (0.54 mmol) sodium hydride (60% dispersion in mineral oil) to a solution of 100 mg
(0.43 mmol) 4-{[(25)-2-hydroxypropyl](methyl)amino }butyric acid tert.-butyl ester in 1 ml THF,
with ice cooling. After stirring for ten minutes with ice cooling, add a solution of 161 mg
(0.45 minol) 4-chloro-6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidine in 2 ml THF

15  and 8 mg (0.02 mmol) tetra-n-butylammonium iodide. Stir the reaction mixture for 16 hours at
room temperature. After adding water and ethyl acetate, wash the separated organic phase with 1 N
hydrochloric acid and concentrate by vacuum evaporation. Take up the residue in
acetonitrile/DMSO and purify by preparative RP-HPLC (gradient: water/acetonitrile). 114 mg
(93% purity, 45% of theor.) of the desired product is obtained.

20 LC-MS (Method 8): R; = 1.90 min; m/z = 550 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): § = 8.60 (s, 1H), 7.55-7.51 (m, 2H), 7.33-7.28 (m, 4H), 6.93-6.91
(m, 2H), 5.59-5.51 (m, 1H), 3.77 (s, 3H), 2.40-2.29 (m, 2H), 2.25-2.22 (m, 2H), 2.08 (s, 3H), 2.05-
2.00 (m, 2H), 1.53-1.42 (m, 2H), 1.32 (s, 9H), 1.27 (d, 3H).



8.51 (s, m 211), 7.38 (d, 2H), 7.31-7.28 (rn 5
211) . 4. 49 YVZ%‘M 6% 86 (s, 3H), 3.75-3.65 (m 1H), bath 2"06/0118%}"(45
(in, 2H), 2.43 (t, 2H), 1.12" |
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Example 102

6-{[5-(4-Ethylphenyl)-6-(2-fluoropheny!)furo[2,3-d]pyrimidin-4-y!Joxy} heptanoic acid tert.-butyl

ester

5  Add 49 mg (1.24 mmol) sodium hydridé (60% dispersion in mineral oil) to a solution of 200 mg
(0.99 mmol) 6-hydroxyheptanoic acid tert.-butyl ester in 5 ml THF. After stirring for ten minutes,
add a solution of 407mg (90% purity, 1.04 mmol) 4-chloro-5-(4-ethylphenyl)-6-(2-
fluorophenyl)furo[2,3-d]pyrimidine in 5 ml THF and 18 mg (0.05 mmol) tetra-n-butylammonium
iodide. Stir the reaction mixture for 40 hours at 75°C. After adding water and ethyl acetate, wash

10  the separated organic phase with 1 N hydrochloric acid and concentrate by vacuum evaporation.
Take up the residue in acetonitrile/DMSO and purify by preparative RP-HPLC (gradient:

water/acetbnitrile). 104 mg (19% of theor.) of the desired product (racemate) is obtained.
LC-MS (Method 8): R; = 3.59 min; m/z = 519 (M+H)"

'"H-NMR (400 MHz, DMSO-d): & = 8.61 (s, 1H), 7.55-7.51 (m, 2H), 7.33-7.27 (m, 4H), 7.20-7.18
15 (m, 2H), 5.39-5.31 (m, 1H), 2.63 (q, 2H), 2.08 (t, 2H), 1.60-1.50 (m, 2H), 1.45-1.37 (m, 2H), 1.34
(s, 9H), 1.28 (d, 3H), 1.24-1.16 (m, 5H).

Example 103

(6R)-6-{[5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-ylJoxy}heptanoic acid fert.-
butyl ester



(d, 3H).
LA
( MtH) -
; :
\
10
15
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cH3 alD2 = -31.5, ¢ =0.415, 0 CH3 acetonitrile: \,
;om0 §070798¢Y 70 30470 T v (Method 8): R =2.73 bl 36
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Add 87 mg (2.16 mmol) sodium hydride (60% dispersion in mineral oil) to a solution of 350 mg
(1.73 mmol) (6R)-6-hydroxyheptanoic acid tert.-butyl ester in 5 ml THF, with ice cooling. After:
stirring for ten minutes with ice cooling, add a solution of 712 mg (90% purity, 1.82 mmol) 4-
chloro-5-(4-ethylphenyl)-6-(2-fluorophenyl)furo{2,3-d]pyrimidine in 5ml THF and 32 mg
(0.09 mmol) tetra-n-butylammonium iodide. Stir the reaction mixture for 48 hours at room
temperature.- After adding water and ‘ethyl acetate, wash the separated organic phase with 1 N
hydrochloric acid and concentrate by vacuum evaporation. Take up the residue in
acetonitrile/DMSO and purify by preparative RP-HPLC (gradient: water/acetonitrile). 459 mg
(51% of theor.) of the desired product is obtained.

'LC-MS (Method 8): R, = 3.51 min; m/z = 519 (M+H)"

T-NMR (400 MHz, DMSO-dq): 6 = 8.61 (s, 1H), 7.55-7.51 (m, 2H), 7.33-7.27 (m, 4H), 7.20-7.18
(m, 2H), 5.39-5.31 (m, 1H), 2.63 (q, 2H), 2.08 (¢, 2H), 1.60-1.50 (m, 2H), 1.45-1.37 (m, 2H), 1.34
(s, 9H), 1.28 (d, 3H), 1.24-1.16 (m, SH).

Example 104

(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d|pyrimidin-4-ylJoxy}-1-methylbutoxy)acetic ~ acid

tert.-butyl ester

H,C~0o

CH, CH,
)\/k O _~-CH,
0 O/\n/ \K
o) CHCH3
X 3
7Tl N
0N



41) 1H NMR (400 MHz, CDCL3 ): 5 = 8.51 (s, 11# 7. 60 6in 2H)
7.39 (d, 2HVO WINTBR7 (m 3H), 6.93 (d, 2H), 5.55-5.48 (RETARR0GIHE o
3H), 3.60-3.48 (m 4H), 2.48 (t, 211), 1.26 (d, 3H). Exanple 91
(+/-)-4-[(2-115-(4- Met hoxypheny1l) - 6- phenykg uro[ 2, 3-d] pyri m di n-4-yl ] oxyl prop
yl) (nmet hyl)- am no] butanoic acid nethyl ester WO

2007/ 0798625%% %‘EI% qul 9%%&8go%1um hydroxide solution to a solutlon of 2,19 g (5.41 mmol) 4-{[5-(4-

methoxyphenyl)-6-phenylfuro[2, 3—d]pyr1rmd1n-4-y1]oxy}pentan -2-0l ‘in 20 ml toluene. After
adding 184 mg (0.54 mmol) tetra-n-butylammonium hydrogensulphate and 2.11 g (10.83 mmol)
tert.-butyl bromoacetate, stir the reaction mixture for 15h at 70°C. After cooling to room
5  temperature, adjust to pH 7 with concentrated hydrochloric acid. Extract three times with 50 ml
dichloromethane each time. Wash the combined organic extracts with satd. aqueous sodium
chloride solution, dry over sodium sulphate, and filter. Concentrate the filtrate by vacuum
evaporation. Take up the residue in ethyl acetate and purify by flash chroinatography on silica gel
(solvent: ethyl acetate/methanol 1:0, 5:1). 0.08 g (92% purity, 3% of theor.) of the desired product

10  is obtained as a racemic mixture of diastereomers.
LC-MS (Method 8): R, = 3.33 min; m/z = 519 (M+H)"

'H-NMR (400 MHz, DMSO-de): [lesser stereoisomer in square brackets] & = 8.57 (s, 1H), [8.56, s,

1H], 7.55-7.51 (m, 2H), 7.43-7.37 (m, 5H), 7.04-7.01 (m, 2H), 5.54-5.46 (m, 1H), [5.39-5.30, m,

1H}, 3.83-3.81 (m, 5H), 3.42-3.36 (m, 1H), 1.87-1.80 (m,. 1H), 1.56-1.49 (m, 1H), 1.39 (s, 9H),
15 [1.34,d,3H], 1.27 (d, 3H), 1.00 (d, 3H), [0.89, d, 3H].

Example 105

[2-({[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} methyl)-3,3-dimethylbutoxy]-

acetic acid fert.-butyl ester

20  Add 0.5ml of 11.25 N sodium hydroxide solution to a solution of 265 mg (0.62 mmol) 2-({[5-(4-
ethylphenyl)—6—phenylfuro[2,3-d]pyrimidin—4—y1]oxy}methyl)—3,3-dimethy1butan-1-ol in 10ml
toluene. After adding 21 mg (0.06 mmol) tetra-n-butylammonium hydrogensulphate and 240 mg
(1.23 mmol) 2-bromoacetic acid fert.-butyl ester, stir the reaction mixture for 16 h at 70°C. After
cooling to room temperature, neutralize with 1 N hydrochloric acid and extract with ethyl acetate.

25  Wash the organic phase with satd. aqueous sodium chloride solution, dry over sodium sulphate,

and filter. Concentrate the filtrate by vacuum evaporation. Purify the residue by preparative RP-



- 158 - 5(‘,3499% 0::"% 5 ng (0.064 mml) PQT%P]ZB%(}IIS%

(+/-)-2-{[ phenyl) - 6- phenyl fur o[ 2, 3-d] pyri m di n-

N- net hyl propane-1 -amne with 13 ng (0.128 mmol) triethylamne in 250 ul

di chl oronet hane. Add 23.2 ng (0.128 nmol.)g4- bronobutyric acid nmethyl ester
and stir overnight at RT. Add the sane 5anobunts of triethylam ne and

4- br omobut yirpiee a&hdledi®l ¥ acBshiglc)2 9 Mg @fnd/o 8 thEorf) QF 11 cfehh'féd%&du@f%rﬁbe&hteﬂg
Then concentrate by evaporation and purify the residue by thick-Ilayer

chr omat ogr a@#inesh silica gel (solvent: dichloronethane/ nmethanol 95:5).
Extract the product-containing zone with dichloronethane/ net hanol 9:1. 22.4
ng of the targed \tQ qg_1§34qgltnallﬂy}ed54@§M+@6\f product. LG M (Method 8): R =
1.84 mn;, mz = 490 ( Y+. 10 Exa nple 92°(+/-)-4-[(2- f[5-(4

- Met hoxyphenyl) 6- phenyl fur o[ 2, 3-d] pyri m di n-4-yl ] oxyl propyl ) (et hyl) -

ami nol but andi-YMRc@“80 MEH, DBIS®- ddPL& &60 @11(11)7(5277 Yol $H), 7.39-7.36 (m, 5H), 731 7.29

(+/-)-4-1(2 [ XY, [ # loN=41

yl ] oxyl pJF opg‘/-[# %ﬁf%%ﬂfﬁo#ﬂh?%%gdtﬂg)c tﬁéj)l 22693(tqéhlgl))y1 531.1(11 3%” Jl'wlﬁ 38\0(d

0.27 m (0.2, medlt)3H), N736d9HIM hydr oxi de sol ution and stir overnight at RT.

Then concentrate by evaporation and purify the residue by thick-Iayer

chr onmat ograﬁ)h n @ lica gel (solvent: dichloronmethane/ nethanol 9:1).

Extract th F zone with dichl oromet hane/ net hanol 7:3. 8.5 ng (66. 3% of

theor.) of the target conpound is obtained. W) 2007/079862PCT/ EP2006/ 011826

- 159 - LCGMR- ([E/Efﬂ Mbdlo&@hen}ﬂiy 6-pHenyBurt2y3-dip Zrirm dh 4Byl { Wy -1 miethly Inte kAR pf op @icMHz

DMSO-d6): 5 = 8 }g 7.52 (m 21-1), 7.43-7.35 (m 511), 7.02 (d.

2H), 5.57- 5"1%””}71?“ 1|91‘}te 3 81 (s, 3H), 3.6-3.4 (hr. s, 2H), 2.36-2.25 (hr. s,

2H), 2.14-2.06 (m 5H), 1.57- 1.45 (m 2H), 1.22 (d, 311). 5 Exanple 93
H,C—o

CH,
CH
A 3 3
07N\

Add 2.2 ml of 45% sodium hydroxide solution to a mixture of 900 mg (2.31 mmol) 3-{[5-(4-

10

methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}butan-2-ol, 1477 mg (11.53 mmol) fert.-
butyl acrylate and 157 mg (0.46 mmol) tetra-n-butylammonium hydrogensulphate in 10 ml
dichloromethane at 0°C, and stir at this temperature for one hour. After a further 16 hours at room

15 temperature, filter the reaction mixture, and concentrate the filtrate by vacuum evaporation. Purify
the raw product by preparative RP-HPLC (gradient: water/acetonitrile). 690 mg (57% of theor.) of
the desired product is obtained as (R,S/S,R) racemate.

LC-MS (Method 7): R, = 4.82 min; m/z = 519 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): § = 8.57 (s, 1H), 7.53-7.50 (m, 2H), 7.42-7.36 (m, 5H), 7.03-6.99
20 (m, 2H), 5.43-5.37 (m, 1H), 3.81 (5, 3H), 3.49-3.45 (m, 1H), 3.41 (t, 2H), 2.24 (t, 2H), 1.31 (s, 9H),
1.19 (d, 3H), 0.88 (d, 3H).

Example 107

6-({5-(4-Methoxyphenyl)-6-[2-(trifluoromethyl)phenyl]furo[2,3-d] pyrimidin-4;y1} amino)hexanoic

acid methyl ester



Ty

342- {[5-(4-Methoxyphenyl)-6-phenyl furo[ 2, 3-dl pyri mdin-4-yl]amno
- 1- met hyl et WEk30508%0ni ¢ acid CH /3 Put 100 mg (0. 27 m"rol\(ﬁfv}/(E)P-zQQ3/011826

([ 5- (4- met hoxypheny1l) - 6- phenyl furo[ 2, 3-d] pyri m di-n-4-yl]amnol- 10
propan-2-ol with 170 ng (1.33 rnnol) acrykjc acid tert.-butyl ester and 18.1
ng (0.053 mol ) tetra-n-butyl ammoni um hydr ogensul phate in 2 m

di chl oromet hane and coolj 4.0 HC. Then add 250 nl 50% sodi um hydr oxi de
solution and stir the m%tur& vigorously at OC for 1 h. Leave to return to
RT and continue stirring over/mgkt at RT. Then.dilute wi th dichl oronet hane
and water. Acidify with 10% acid | utiQn sapar ate the phases.
Re- extract the aqueous phase \ancg 15 MNWWBCHQOnbi ne the
organi ¢ phases, wash once with satd. sodi um chlori deosol ution, dry over
magnesi um sul phate and cgnce yexqpor ati on. Di'ssol ve the residue thus
obtained in 2.5 m dichl{or onet-he 4 00 gl trifluoroacetic acid and stir
for a farther 2 h at RT.\Ihen co t at® by evaporation and purify the

resi due by cl uonat ographi ng Ywi ce~on aNsilica-gel thick-layer plate

(sol vent: dichl oronet hane/ met@@nol 9:1). Extract the product zone with 20

di chl or onet hane/ met hanol 9:1. After concentrating by evaporation and drying,
38 ng (42.8% of theor.) of the target conpound is obtained. LCM (Method
8): R = 2. 4AddWf mhwf 2 M 44 oi\peithsdium\WabR e S OMBB 60 POTKERAG(GEA 0121826 mmal 6@ -
Exanpl e 94 - T . . .
{[5- (4- Met h@g'&f)%“é’ﬁsy'&“)'@ BOSHBRRY P TF -3 S YRGB DRy v ¢
aci d tert.-Buhyl(0.@8stesl) tetralGitrtphaQphosph(r@)pahaliumid©) h 235 ml 1,2-dimethoxyethane. Next,

{[5-(4-net hoxyphenyl)-6-phenyl.furo - rimdin-4-yl]oxy}-2 2-

oot 1o oBaA TP FROR] BRSNSty TaltsPbotsPl s bt He G e g eyt e
and 50 ng (Rfid48Fikante) rda@iohamiktiet anldaparEni difecdyy dF ogrepsativp RR-BIPLA Gradient:

di chl oronet hane. Cool to 0C.  Then add 750 ul 50% sodi um hydroxide sol ution
and stir viYOFGREEPYIHYr 118 o 9 theas) fttheresiredproduptig oRirigest ousl y, al l ow to
return to RT, and continue stirring vigorously overnight. Then dilute 10

wi th di chl oromeiMsRg 23 = 3. ghhihymad dufyi+mth 10% citric acid sol ution.
Separate the phases and extract the agueous phase once w th dichl oronet hane.

Conbi ne the_organi c phases and wash once with satd. sodiumchloride
ol ut i on, - ARy NSRa 00 bE e S MBS domad e (abid.  Sh bt W S5 dvapBh ar o 1B i 1y

t he resjgdu o r NE g I ; I [ ahhyks.
sy s et agag e 98] S sapeh deplyen s eI a N

acetate 9:1). % of theor.) of
15 LG MB ( Methd 48),1.08:1.B9 @, 28).nin; mz = 419 (MrH) + 1H NVR (400 Mz,

CDC13): 8 = 8.51 (s, 1H), 7.61 (m 2H), 7.49 (d, 2H), 7.30 (m 3H), 6.98 (d,
2H), 4.21 (s,. 2 .87 (s, 311), 3.77 (s, 2H), 3.02 (s, 2H), 1.44 (s, 9H),
0.82 (s, elg’fi’%%k%%%ge 95 (3.

f[ 5- (4- Met hoxyphenyl) - 6- phenyl fur o[ 2, 3-d] pyri m di n-4-yl ] oxy}- 2, 2-di net hyl pro
poxy) acet i c6-{[6-(2-Chlorophenyl)-5-(4-methoxyphenyl)furo{2,3-d]pyrimidin-4-yljamino } hexanoic acid

methyl ester

15

Add 229 mg (1.08 mmol) potassium phosphate to a mixture of 220 mg (0.49 mmol) 6-{[6-bromo-
5-(4-methoxyphenyl)furo[2,3-d]pyrimidin4-ylJamino}hexanoic acid methyl ester and 17 mg
. (0.03 mmol) bis(triphenylphosphine)palladium(IT) chloride in 2.2 ml toluene. Next, add 176 mg
(0.74 mmol) (2-chlorophenyl)boronic acid pinacol ester and stir the mixture for 15 h at 80°C.



20acid WD 2007/ 079862PCT/ EP2006/ 011826 - 161 - CH /3 0 54
mol ) (3- {[g‘p ﬁ phenyl) 6- phenyl furo[ 2, 3-d] pyri m di HC %ﬁz%%gygﬁsgg

di et hyl propoxy) acetic acid ten. -butyl ester in 8 m dichl oronethane. Add 2
m trifluoroacetic acid and stir for 1 hiai.RT. Then concentrate by
evaporation.and mx the residue with petroleumSether. Filter the solid on a
frit with speiq gﬁqea%f}&l ﬂfx&r@&lr&tlﬂsy Eﬁ;\égéf&{me mm(ﬁﬁﬁen@%a@&/a&é{@@ﬂm@ l@fl rﬁghe

t ar get corrpound i's obtained thod 7): R=4.0 inlz =

(MHH) + ' H- NV 0o thegeit@)pro@ictss ghteiged.s, 1H), 7.54 (d, 2H), 7.42 7.35
(m 5H), 702(d 2H) 4.12 (s, 2H), 3.86 (s, 2H), 3.81 (s, 3H), 3.01 (s,

2H), 0.72 ; =

(34[ 5- (4- I\/Etﬁ oxy enyl g%hen&gpuryg[ 2481 (1(\1/[] pyri m di n-4-yl]oxy}propoxy)acetic
acid /CH3 Put 200 ng (0.53 mmol)

3-1[5-(4- rreﬂhUMHoﬁ@ﬁMiz PMitedy! § TSP B, $H?d|7|n§93r(d¢nldﬁ) -3-%44 @x yHprioisddd, 11D ol

mnol ) Cbt P Eh 8 RO Aion Lin TP agonali ikt i S AP AP ol ongt hafie

and cool tol1.9Cm,AdY, 112701.1d (rRQ¥).sodi um hydr oxi de sol uti on and.stir vigorously
at 0C. Then leave to return to RT and continue stirring vigorously

overni ght. Then d| ute wi th di chl oronet hane and water, acidify with 10%
citric Example 109 '

6-{[6-(2,6-Difluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]Jamino} hexanoic  acid

methyl ester

10

Dissolve  150mg- (0.34 mmol)  6-{[6-bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yl]amino}hexanoic acid methyl ester and 106 mg (0.70 mmol) (2,6-difluorophenyl)boronic acid in
3.5 ml toluene and 1.0 ml ethanol, and add 0.34 ml of 2 M aqueous sodium carbonate solution and
25 mg (0.03 mmol) 1,1-bis(diphenylphosphano)ferrocene palladium(Il) chloride. Next, stir for
15 15h ‘at 70°C. Purify the reaction mixture directly by preparative RP-HPLC (gradient:

water/acetonitrile). 13 mg (8% of theor.) of the desired product is obtained.
LC-MS (Method 10): R, = 2.72 min; m/z = 482 (M+H)"

'H-NMR (300 MHz, DMSO-dy): & = 8.37 (5, 1H), 7.63-7.57 (m, 1H), 7.26-7.10 (m, 4H), 6.98 (d,
2H), 5.65 (t, NH), 3.78 (s, 3H), 3.57 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 1.55-1.47 (m, 4H), 1.28-
20 1.24 (m, 2H).

Example 110

6-{[6-(2-Methoxyphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]Jamino} hexanoic acid

methyl ester



acid solution and segar ate the phases Re-extract the aqueous l%)has n
with di chl oW ARR362Conhi ne t he organi ¢ phases, wash oncBCHERZ0GPH

sodi um chl oride solution, dry over magnesium WO

2007/ 079862PCT/ EP2006/ 011826 - 162 - sul.phate and concentrate by
evaporation. Dissolve the residue in 5 m dichloronethane. Add 1.25 m TFA
and stir for 2 h at RT. Themconcentrate by evaporation and dry at high
vacuum Purify the resi E‘Eue chy ormat ogr aphi caI I y on a silica-gel thick-1ayer
pl ate (sol vent: dichl oronet hafieFRet hanol Extract the product zone
wi t h di chl or onet hane/ met hanof (.) of the target
conpound is obtained. LG M = 4851,( MtH) - 1H NWR
(400 MHz, CDC13): 8 = 12.58 (br. 7.54 (d, 21-1),
7.42-7.35 (m SH), 7.02 (F 3H), 3.39-3.31 (rn,
4H), 1.84-1.78 (m 2H). { ) l

{[5-(4- Met hoxyphenyl) - 6- I fu L2:3-g¥pyrim di n-4-yl]am no}

- 1- net hyl et hoxyk butyric aci¥ /3 Nut 110 ny (0.29 mmol )
(+)-21-{[5-(4-net hoxyphenyl) - @phenyl furo[ 2, 3-d] pyri m di n-4-yl | am no} -
propan-2-ol with 327 ng (1447 mmol) 4-bromobutyric acid ter/.-butyl ester
and 20 nmg 15 (0.059 nmol) t¥tra-n-butyl ammoni um hydr ogensul phate in 2 m
di chl oronet hane and cool to OC. Then add 500 gl 50% sodi um hydroxi de

sol ution angdqsbisb nfl OF 2 HWP a&tﬁ%@s RliuRTcarfdse s@d@nto adidatder B9 @MBYRLS) ef
4-bronobutyric acid tert.-butyl ester, tetra-n-butyl amoni um

hydr ogensul fARrencsr-Behesphenyhiuas shvasidatollesifodiraniq cid grethyl eetet e 24
h at RT. Th ,
a Eé;nr}g%bz RS bik & /&Jg?@léh%%}&%é?ﬁi ARG RO 19 %%nﬁétﬁﬂ&ﬁpﬁ@xﬁl@.

di chl or onet and wat’er. r| c acid sol utlon an

separ at &5 t h¥ejthakie8) mRe0. é&(tnnwd:)t (ZEm@h@fqpt@@M&bOMm ecidroe st tha rdllX@llrﬂ drrolbet hane.

gonbl ne theS@qupl'te(f t%h 1% ion & Vﬂrltf h %Etgr bg p% %Ja[%&,léll S?% %&énQn
ry over magnesi um sur e an conce fate ev 1'on ur|

resi due by wateqz)@etahim/le) FPinE (420 sﬁbéoreofthedqsrradjpmduct hustagied.ai ned (30 ng) inl
m di chl oronet hane. Add 250 gl trifluoroacetic acid and stir overnight at

RT. Then cop ﬁ tgodb%g%a&obat ho&zanﬁﬁ%h?y t he residue
I'ca i"CK-

chromat ogr a y on 57 14"¢ 8> gél ayer plate (solvent:
di chl or onet hane/ met hanol 95:5). Extract the product zone with
di chl or orret HBNSIRE0H A, DBISID-dI5S w118.30 24 . 1297062 (tlme@f),’)m:)(fddlﬁe) 7.a% gEt2H¢,07r.q50und

' 5 obt a Wﬁbzég%%&%? 882EST FRS AR/ Q4182056 (X035 54 (o5 VB4l PELARY )¢
(t, 2H), 1.54-1.43 (m, 4H), 1.26-1.18 (m, 2H).

Example 111

6-{[5-(4-Methoxyphenyl)-6-(2-vinylphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid methyl

ester

/
C

15 2

Add 0.5 ml of 2 M aqueous potassium carbonate solution to a mixture of 224 mg (0.50 mmol) 6-

{[6-bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino}hexanoic acid methyl ester and



' H NMR (400 11'8—83951,751m2 7.41 26
(m 3H)( Wg’HZ‘H”/ 2%62 5.12 (t, 1H§ 3.&2% (s, 3H§ 3. ?)7 3. E@Tfﬁ(ﬁgbﬁwmg
3.55-3.47 (m 1H) 3.42-3.38 (m 1H), 3.28-3.20 (m 2H), 2.31 (t, 2H)),
1.761.67 (m 2H), 1.09 (d, 3H). 5[a]ln =.429.0', ¢ = 0.077, acetonitrile.
Exampl e 98 3-{[ (1R 2R) - 2-

f5- (4- Met hay p ey, PRV e ot ipalh dRuso 425’111!9%36} hoxyethane. N
-1-net hyl pro y?| oxyl prggl onlgt:(t:l Jacﬁ%t@% ljlééuty r{‘:‘l(lezztner jrethox %A%ng 165X% ny

(1. 37 mmol )addcot2ans (Led maeh . 2yinylphertybberenig agidl anﬂwtmtf@fm%%e ﬁfg 164, @ﬂdempéuu}
(2R, 3R) - 3- HPLC

{[5-(4- et h%%(t(f/rphtg%yie)agtéonphnélﬁtﬁe uarng[ é’ ugfy dlre? tilym }cjiy PR Ttivgxy but an- % le
m THE. Af testerdacetoniiriig). $2mg (B %ofithetr.) Efl'the addedl_prodwt is(c8EBedy, 6. 65 rrm)l)
tert.-butyl acrylate. After three hours add 10 m water, and concentrate

t he reac{i a%bmev Purlfy t he re5|due by
pr eparati vgﬂﬁgme(tﬁ(d% %I ent: r/ acégﬂnl trile). 346 ny (47% of theor. )
of the desired 15product is obtai ned LCGM5 (Method 7): P.., 4.83 mm

trilz = 519'HINMR- @0) MHA DMIMVB,)( 8638.MHz, 1I0DCIB)d, 19)~7.4-562 (rﬁ,,lHD;Ll)SO (@285 (d,

2 s uo P . £ fe b teg Al 5 2 78 4 ey 4173 193380 gy

Exanpl e 99 358 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 1.55-1.46 (m, 4H), 1.27-1.22 (m, 2H).

204-{[ (2R) - 2-{[ 5- (4- Et hyl pheny1) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxyl pr opy
l'i (et hypamni_no} - butyr| c acid nethyl ester WD 2007/079862PCT/ EP2006/ 011826

- 164 - A (5.77 mmvol ) potassium carbonate to a sol ution of 1000 ny
(2.31 mmol) (2R)-2-{{5-

(4- et hylphegyk) 2 Eaphaeyif- &(@ﬁlgthgx}@}l@fﬁ)ﬁﬂ&[g 3tk el T MmwRh R Yoy mﬁﬂemyl- amm
oniumformate in 20 mM THF. After adding 0.35 m (501 ng, 2.77 mmol)

4 br onobut y#f%€ acid nmethyl ester and

H,C—

O

Add 0.50 ml of 2 M aqueous sodium carbonate solution to a mixture of 224 mg (0.50 mmol) 6-{[6-
bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino }hexanoic acid methyl ester and

15 18 mg (0.03 mmol) bis(triphenylphosphine)palladium(Il) chloride in 11.2 m] DMSO. Next, add
187 mg (1.25 mmol) (2-ethylphenyl)boronic acid and stir the mixture for 15 h at 80°C. Filter the
reaction mixture and purify directly by preparative RP-HPLC (gradient: water/acetonitrile). 69 mg
(29% of theor.) of the desired product is obtained.

LC-MS (Method 2): R, = 2.83 min; m/z = 474 (M+H)"

20 'H-NMR (400 MHz, DMSO-dq): & = 8.33 (s, 1H), 7.39-7.31 (m, 2H), 7.26-7.17 (m, 4H), 6.98 (d,
" 2H), 5.42 (t, NH), 3.76 (s, 3H), 3.58 (s, 3H), 3.41 (g, 2H), 2.49 (q, 2H), 2.29 (t, 2H), 1.55-1.44 (m,
4H), 1.27-1.19 (m, 2H), 1.00 (t, 3H).



ol
16 h at SOCFQ&?CMQOJF&SWI ing to roomtenperature, filter of f¥
salts and wash with THF. Concentrate the filtrate by vacuum evaporati on.
Take up the residue in acetonitrile and_pugify by preparative RPHPLC
(gradient: water/acetonitrile/amonia). 308 nmg (73% purity, 20% of theor.)
of the desigednpeefyict is obtained. 10 LCGMS (Method 8): R =-1.91 nm talz =
488 (MtH) 4. anplre 100
(6R)-6-{{6-(2-Fl uorophenyl) - 5- (4-met hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-y| ] oxy
| hept anoi ca '{_E‘j"'(t2@rllto.fophbfl}%/)y%'(“efﬁt@xyp}leﬁﬂd%ﬂé?ﬁ3#b’y(@ldl%%ﬂéqﬂ)ﬂoé@aﬁ?iﬁ hydrécide
(60% di sper gi@M Jsf3r M neral oil) to a solution of 350 ng (1.73 nmmol)
(6R) - 6- hydroxyheptanoic acid tert-butyl ester in 5 m THF, with ice cooling.
After stirring for ten mnutes with ice cooling, add a solution of 644 ng
(1.82 mml) 4-chl oro- 6- HzC—O\ ‘
fl uorophenyl) - 5- (4- met hoxyphepyl) furo[ 2,3-d]pyrimdine in 5 mMm THF and 32 ny
(0.09 Mol ) tetra-n-butyl ampg

' yiodide. Stir the reacéion m xture for 48 h
at RT. After adding water any h hyl HR ; separ at ed organi c
phase with 1 N hydrochloric a 3

cand concentrate by

2007/ 079862PCT/ EP2006/ 011828 - 16% - yaguum evapor ation. Take up the residue
in acetonitril e/ DMSO and eparmhat i ve RPHPLC (gradi ent:

wat er/ acetonitrile). 42 hegs). ) of the desired product is _
obt ai ned. LC- M5 (Met hod 8—R NI, ink! =521 (MHH)+  41-NWR (400
MHz, DMSO-d6): 8 = 8.60 (s, ¥, 7.55-7.50 (m 2H), 7.34-7.28 (m 4H),
6.93-6.91 5(m 2H), 5.41-5.34 (m 1H), 3.77 (s, 3H), 2.10 (t. 2H), 1.60-1.55
(m 2H), 1.46-1.39 (m 2H), 1.34 (s, 9H), 1.28 (d, 3H), 1.25-1.15 (m 2H).
Exanpl e 101Add60.28 ml 6252 M aqdeous sodium carbonate solution to a mixture of 100 mg (0.22 mmol) 6-

[ 6- (2- Fl uor gpheny1) - 5- (4- et ho yl) fur ,3-d] pyr mdin-4-yl]ox

bt opy 1] - nabT T ot ey pre e b el By Ferghore g s b,
mrol ) sodi ugnnay @01 dendl P OUtelpsRglHBdspRiné)PalBiAE B cilblide 0 5@ isobwSOMN&GE, 40 ny
(0.43 mol ) _4-{[(2S)-2-hydroxypropyl ] (nmet hypam nol butyri.c a%irﬂd hoert .- butyl
ester in 1 1 m§128 Gmeh <¥-ééoreblt9rlylﬁ§>ronm 18 2ag §tF ey ss frdn bt At S 5 i ce
cool i ng, adgdadion hiktiteQRd Bhrifl Glredty thyPrdrarafW®RP-HPLC (gradient: water/acetonitrile). 69 mg
4-chl oro-6-(2-fl uorophenyl)-5- (4-nmet hoxyphenyl )furo[2,3-d] pyrimdine in 2 ni
THF 15 &hd @i imonpofikerieyiradereductis phieip¢dammoni um i odide. Stir the reaction
m xture for 16 hours at roomtenperature. After adding water and et hyl
acetate, washMdgscRedated O ganhe Phasshth 1 N hydrochloric acid and
concentrate by vacuum évaporation. Take up the residue in acetonitrile/ DMSO
and purify by preparative RP-HPLC (gradient: water/acetonitrile). 114 ng
(93% puri t yH-N5R @00 MignDMS®f)t hie 86k, él, pibadt (mi 2oBs alhet), -T2 M,
(Met hod 8): ¥ i.n; = 1 1-4) -/ H de) :
6= 860 (207> G IEESN RR 380 5] 5,0 G LAGE A TR by
5.59-5.51 (48, 1b-1.18(m,2H)s, 3H), 2.40-2.29 (m 2H), 2.25-2.22 (m 2H), 2.08
(s, 3H, 2.05- 2.00 (m 2H), 1.53-1.42 (m 2H), 1.32 (s, 9H), 1.27 (d, 3H).

15 Example 114

5 34 nmg (O. t etra-n-butyl ammoni um i odi de, stir the_r tion mxture
CRaia e

6-{[5~(4-Methoxyphenyl)-6-(2-methylphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid

methyl ester




WO 2007/ 079 /| EP2006/ 011826 - 166 - Exanple 102

6-([5-(4-Et @r(m 02g5. (2-fluorophenyl)furo[2,3-d] pyrim d})ﬁT@P)}P?%QVIS%pt an
oic acid ten. -butyI ester H3C-Th 5Add 49 ng (1.24 mol ) sodi um hydride (60%
di spersion in mneral oil) to a solutionief.200 nag (0.99 mmol) ‘

6- hydroxyheptanoic acid tert.-butyl ester in 5 m THE After stirring for

ten m nutesyq@gd nd o$(2|N‘ﬂta%&@u@%oté‘sgl&n@rb%gage/%cﬁﬁﬁdnttbf 2 mixffe §AMU kg (0,50 mmol) 6-
4ch|or05&gethylp enyl) - fluorophenyl)furo[2,3-d]pyrimdine in 5 ni

THE and 18 -b(mce5(4rwgth9xmbqnwafum[%étd)}nyalmﬁ;nrﬁtyﬂﬂ\aﬁn@@ﬁlcréanosvc pid mpeehy egfen flr@n

m xture for, 10
t he separ at e%lg% p%énl C %ﬁ%@%&/ﬁhﬁ%&plﬁgﬂﬁ%%oc i Og{ﬁgzc?a{rilh concgﬁl{larn\g?g&t
vacuum evapahiats rogl(o GPakigoly 2- tnh@ykph@wﬂbmomln aad @twb sﬂlrtth¢ mt@w@@ Eridunsigr peffiypx. by

pr epar at } vepRP- HPL radi en vvater/a a? rrgRg,Jj%/ f

of the e5| rcll:ag Egoduc%m(‘r an(l:%rraet e3nd| spur1 ta| rr?gt Wép #fé’?ho £ (érp&néSQ
mn; mz = Bdir/dchdpitriie). 68 ﬂngljmtﬁétﬁﬁ)omaes%ﬁ@odﬁ) is obtame®. 61 (s, 1H),

7 55 7.51 (m 2H), 7.33-7.27 (m 4H), 7.20-7.18 15(m 2H), 5.39-5.31 (m

| 2.63 08 (t 1. 60- OH), 1.45-1.37 2H), 1.34
(s "9H) (Q%“%%?M%‘éﬁdﬁﬁtﬁ%@% gqb,)(ﬁﬁ ?rrpls)los (m 2%

(6R)-6-{[5-(4-Et hyl phenyl)-6-(2-fluorophenyl)furo[ 2, 3-d] pyri mdin-4-yl]oxy}h
ept anoi c aciH:le (4.06 Mmz )UM@(S—H@F 8 —MQZ@OW)WSBME’@E/ 5?2@%/(@12132644 (tl&?l),

Add 87 nmg (2,1 i.um hydride 60%d|s rsi:on in_mneral oi L

sol ution of3§75@ %%) @ﬁ7?933%|4)2 (@R~ dF gy K5t ERol £ bt e L2 tli’/ﬁm
ester ip5 g THF, with ice cooling. After stirring for ten mnutes with ice
cool i ng, add a solution of 712 ng (90% purity, 1 82 mmol) 4- 5

chl or o- 5- (4- ethyl phenyl) 6- (2-fl uorophenyl)faro[ 2, 3-d] pytimidine in 5 ni
TI-1F and 3Bxampledl9 rmol) tetra-n-butyl amoniumiodide. Stir the reaction
m xture for 48 hours at roomtenperature. After adding water and et hyl
acetate, waghrel D& LRERG Ry AESRN- Ell ﬁ&ﬁ&@pﬂ! };ﬂ?ﬁﬁo[@lﬂa}ﬁﬁ%&ﬁ gric acid and
“concentrate by vacuum evaporation. up e residué in acetonitril e/ DMSO
and purify ﬂiﬂﬂpméb@iamlil%dmﬁh%@(gr ad| ent wat er/ acetonitrile). 459 ny
10(51% of theor.) of the desired product is obtained. LC 1V15 (Method 8):
114 = 3.51 min;, mz = 54%LMEL-1)- " H NVR (400 MHz, DMSO-d6): 8 = 8.61 (s,
1H), 7.55-7.51 (m 2H), 7.33N7.27 (in, 4H), 7.20-7.18 (m 2H), 5.39-5.31 (m

1H). 2.63 (g, 2H), 2.08 (t, 1 60-1.50 (m 21D, 1.45-1.37 (m 21-1),
\ -16(5"\@/\/\”/
HN

1.34 (s, 9H), 1.28 (d, 3H),

15 Dissolve 150mg  (0.34 mmol)  6-{[6-bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yllamino}hexanoic acid methyl ester and 142 mg (0.84 mmol) (2Qﬂuor0-6-methoxyphenyl)boronic
acid in 2.0 ml 1,2-dimethoxyethane and add 0.34 ml of 2 M aqueous sodium carbonate solution
and 24 mg (0.03 mmol) 1,1'-bis(diphenylphosphano)ferrocene palladium(Il) chloride. Next, stir for
15h at 80°C. Purify the reaction mixture directly by preparative RP-HPLC (gradient:

20 water/acetonitrile). 56 mg (34% of theor.) of the desired product is obtained. |

LC-MS (Method 2): R, = 2.57 min; mv/z = 494 (M+H)"*

'"H-NMR (400 MHz, DMSO-d): & = 8.33 (s, 1H), 7.48 (dd, 1H), 7.20 (d, 2H), 6.98-6.94.(m, 3H),
6.86 (dd, 1H), 5.55 (t, NH), 3.76 (s, 3H), 3.67 (s, 3H), 3.57 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H),
1.55-1.45 (m; 4H), 1.28-1.21 (m, 2H). |



15 Exanpl e 104 -

{{5-(4- Met h%")@ﬁé@ﬂvgﬁﬁ%-'phenylf urof 2, 3-dbynm di n- 4-y1i oxy}PCT/EPZOOG/O‘11826

- 1- met hyl but oxy) aceticacid tert.-butyl ester H3C -0 WO

2007/ 079862PCT/ EP2006/ 011826 - 168 - Addi4¢8 m of 11.25 X sodi um hydroxi de
solution to a solution of 2.19 g (5.41 mml) 44 544- '

nmet hoxyphen - 8- nyl furo[ 2, 3-d] pyri m di n-4-yl ] oxyl pentan-2-ol in 20 m

t ol uene. Af%?&rmg%%ﬁg 184 ng (0.54 nmol) tetra-n-butyl anmoni um -
hydr ogensul phate and 2.11 g &10..83 mol ) tert.-butyl bronpacetate, stir the
reacti on m §&fifr@-Mashoxyshenyla6-[Z-0dlugxpmethyinbenil g o283 -¢lowimiSintdeyhrariag hexanoic

adj ust to pH.y with concentrated hydrochloric acid. Extract three tines with
50 m dichl oronet hane each tinme. Wash the conbi ned organic extracts with
satd. aqueous sodium chloride solution, dry over sodi um sul phate, and
filter. Concentrate the fHCtT@te by vacuum evaporation. Take up the residue
in ethyl acetate and purify by sh chromat ography on silica gel (solvent:
et hyl acetate/ methanol 1:0, 5: .08 g (92% purity, 3%of theor.) of the
desired product 10is obtai ned\gs &/racemn i ; ereoners. LC-MS
(Method 8): R = 3.33 mm [ 1)- "H NWR (400 MHz, DWVMSO d6):

[l esser stereoisomer in squa 8 = 8.57 (s, @H), [8.56, s, 1H),
7.55-7.51 (m 2H), 7.43-7/8 N7.01 (m 2H), 5.54-5.46 (m 1H),
[5.39-5.30, m 1H], 3.83-% -3.36 (n, 1H), 1.87-1.80 (m 1H),
1.56-1.49 (m 1H), 1.39 (s d, 3H, 1.27 (d, 3H), 1.00 (d,
3H), [0.89, d, 3H.

5 Dissolve 85mg (0.17 mmol) 6-({5-(4-methoxyphenyl)-6-[2-(trifluoromethyl)phenyl]furo[2,3-
d]pyrimidin-4-yl}amind)hexanoic acid methyl ester in 2.5 ml dioxan and add 0.5 ml 1 N sodium
hydroxide solution. Stir for 16 h at RT, then add 0.5ml 1 N hydrochloric acid and 6 ml ethyl
acetate. Separate the organic phase, dry over sodium sulphate, filter and concentrate by

evaporation. 68 mg (82% of theor.) of the target éompound is obtained.
10 LC-MS (Method 2): R, =2.38 min; m/z = 514 (M+H)"

"H-NMR (400 MHz, DMSO-dq): & = 11.98 (s, 1H), 8.35 (s, 1H), 7.89 (dd, 1H), 7.69-7.63 (m, 2H),
7.44 (dd, 1H), 7.23 (d, 2H), 6.98 (d, 2H), 5.50 (t, NH), 3.76 (s, 3H), 3.42 (q, 2H), 2.19 (t, 2H),
1.52-1.44 (m, 4H), 1.27-1,20 (m, 2H).

Example 117
15 6-{[6-(2-Chlorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino } hexanoic acid

H.C—0

Dissolve 65 mg (0.14 mmol) 6-{[6-(2-chlorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-

yl]lamino}hexanoic acid methyl ester in 2.5 ml dioxan and add 0.5ml 1 N sodium hydroxide-



Exampl e 105 [ 2-( 1] 5-(4-Et hyl phenyl) - 6-phenyl furo[ 2, 3-d] pyrjm.din-4-yl v}
inethyl)-3,§&h?é€kﬂ ‘3utoxy]- acetic acid tert.-butyl este#g%g%%ﬂ@y%U%gﬁ1 of
11. 25 N sodi um hydroxi de solution to a solution of 265 ng (0.62 nmol)

2- ({[544- S _

et hyl pheny1l) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yli oxy} nethyl) -3, 3-di met hyl but an
-1-ol in 10gioh obiens 164 EteﬁT,afﬂgr} B8 85 01 001 PRodHRC) acid and 6 ml ethyl acetate.
tetra-n-butylanraoni um hydrogensul phate and 240 ng (1.23 nmol) 2-bronpacetic
acid tert. - bapempte thestrgnic ghase, diyheer sodiitn sutphatexiiligr endf eoncengath bpevapo@tionff e
cooling to m er [ rali W ith 1 N hydrochloric acid and
extract mﬁtﬁegvﬁyﬁo'égﬁgﬁg%aﬁggééﬁﬁf éﬁ%ﬁ%ﬁnic phase with satd. aqueous

sodi um chl oride solution, dry over sodium sul phate, and filter. Concentrate
the filtrateCHIS Mehnd)eRiapbiatinom/z RLa7i(MrHhe resi due by preparative RP- -
169 - HPLC (gradient: water/ace onitrile). 170 ng (51% of theor.) of the

a5 (wiry P Shost LRI s “Bidelity 155 LRghegh L5 gl g4 e T ¢

2H), 7.39- 7786765 mSH), 7.74 @12H), 399 54, 2H), 35, (1, NID43.47 453K)B.42 ), 2HR .28 (€, dH),

2H), 3.30 (s, .2H), 2.69 (q, 21-1 1.55-1.49 (m 111), 1.39 (s, 9H), 1.24
(1 a0 Rt o, Bhaf Bty 3 (-
{[5-(4- Met hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyrim di n-4-ylioxyl

1-nethy|pr2g@é%%%ﬂgpion c acid tert.-butyl ester O0OCH3 . :
CH3 .2 m of 45% sodi um hydroxi de solution-to a m xture of
900 ng (2.31 nmol

) 34[ 544- L , I
met hoxy phen§r1io-@-Nhikaryplearlef £4-metppypheiiDéiel24-dipyrsigmiiorl lmines bixanoig gopd ny
(11.53 nmol ) tertbutyl acrylate and 157 ng (0.46 mmol)
tetra- n-butyl anunoni um hygpegensul phate in 10 m dichl oronet hane at 0C, and
stir at this tenperature f°or “one hour. After a further 16 hours at room 15

tenperature, filter the reactig \xture, and concentrate the filtrate by
vacuum evaporation. Purify the pr oduc ep ti yOHRP- HPLC (gradi ent:
wat er/ acetonitrile). 690 ng (5%%4f théby.) t hé desffred product is
obtained as (R SIS, R racenate. - bthod 7): R=4.82 mn;, mz = 519

R )/ 857 (s, 1H), "7.53-7.50 (n, 2H)

(M H+ ' HNWR (400 Mz,
7.42-7.36 (m 5H), 7.03-6 5.43-5.37 (m 1H), 3.81(s, 3H),
t Z2H), 1.31 (s, 9H),

3.49-3.45 (m 1H), 3.41 (t

10 8

Dissolve 55 mg (0.12 mmol) 6-{[6-(2-methoxyphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-
4-yl]amino}hexanoic acid methyl ester in 2.5 ml dioxan and add 0.5ml 1 N sodium hydroxide
solution. Stir for 16 h at RT, then add 0.5ml 1 N hydrochloric acid and 6 ml ethyl acetate,
Separate the organic phase, dry over sodium sulphate, filter and concentrate by evaporation. 42 mg

15 (77% of theor.) of the target compound is obtained.
LC-MS (Method 2): R, = 2.25 min; m/z = 462 (M+H)"

'H-NMR (300 MHz, DMSO-de): & = 12.00 (s, 1H), 8.32 (5, 1H), 7.42-7.37 (m, 1H), 7.29 (dd, 1H),
7.23 (d, 2H), 7.05 (d, 1H), 6.99 (d, 2H), 6.97-6.93 (m, 1H), 5.37 (t, NH), 3.77 (s, 3H), 3.41 (q, 2H),
2.20 (t, 2H), 1.53-1.43 (m, 4H), 1.27-1.20 (m, 2H).

20  Example 119

6-{[5-(4-Methoxypheny!)-6-(2-vinylphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid



Hg-(d cr3 WRATBME ) M hqueous pot assi am car bonat ¢ U

m xture of 224 ng (0.50 nmol) 6-

116- br ono- 5- (4- met hoxyphenypf ur o[ 2, 3- d] pyrg m di n-4-yl ] am nol hexanoi ¢ acid
met hyl ester and 29 ng (0.03 mol) tetral cis(triphenyl phosphi ne) pal | adi un( 0)
in 2.5 n 1,2-dinethoxyethgreg Next, 5 add 119 ng (0.63 nmol)
(2-trifluoronethyl)phenyl Boromic acid and stir the nmixture for 15 h under

reflux. Filter the reaction m e and purify directly by preparative
RP- HPLC (gradient: wateriacet§ | e) 46% @ebr ) of the
~desired product is obtained. L VB (I\/let|‘ﬁ\b/(|:I'8E’T’[V(I?\—/BZ«%WL mz = 514
(M+H) + "HNMR (400 Mz b3 8.36 (s. 789(dd 1H)

7.69-7.63 (m 2H), 7.44(, L _N(d, 21- 1) 98(d 2H), 5.50 (t,
NH), 3.76 (s, 3H), 3.57 (& |(q, BH, 2.29 (t, 2H), 1.55- 1.44 (m
4H), 1.28-1.19 (m 2H). e 108 s _
6- {[ 6- (2- Chl or ophenyl) -5-(4- thoxyphemN)fl iro[2,3-d]pyrimdin-4-yl]amno}h
exanoi cacid nethyl ester 15C// Add 229 ng (1.08 mmol) potassi um phosphate to
a mxture of 220 ng (0.49

6-{[ 6- br ono5- (4- net hoxyphenyf)furo[z 3-d] pyrim di n-4-yl]am noThexanoi ¢ acid
met hyl ester and 17 ng (0.03 nmol) bis(triphenyl phosphine)pall adi un(1D

chloride i nTi. t1edondpBhideid Gornl¥e 4t a bFGodhdOinNBe &dthéds BTBI{)s- (4-meth0xyphenyl) -6-(2-
(2-chl orophenyl)borom c acid pinacaol ester and stir the mxture for 15 h at

80C. WD 200W'pfrogHsrEH-tryousini-yEasine theyepoic gsif pethyt piter, Exenlen Lk xtduise
directly byls@at@@9§ BlepatsrivRr-ihiCe ngaae!dtemter/ae@t%ﬁ&{1é50% fﬂ%bfd% 81 thedrd Jofrﬂige t(tféZ%
of theor.) of the desired product i s obtained. LCGM thod 10): R 81
mn;, mz = @gpopnkipphtainedd NVR (400 MHz, DIVBOd6) 8 = 8.36 (s, 1H) 7. 58 _
(dd. 1H), 7.50-7.44 (m 2H), 7.36 (dd, 111), 57.24 (d, 2H), 6.98 (d, 2H),

5.54 (t, NHed Rekd 108H) = 23538n (S, R v3uf2 (9. 2H), 2,29 (1, 2H), 1. 55-

'"H-NMR (400 MHz, DMSO-dg): & = 8.33 (s, 1H), 7.69 (d, 1H), 7.45-7.40 (m, 1H), 7.31-7.26 (m,
2H), 7.22 (d, 2H), 6.98 (d, 2H), 6.61 (dd, 1H), 5.70 (d, 1H), 5.41 (t, NH), 5.15 (d, 1H), 3.76 (s,
3H), 3.41 (q, 2H), 1.90 (t, 2H), 1.48-1.36 (m, 4H), 1.22-1.15 (m, 2H).

10  Example 120
6-{[6-(2-Ethylphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino} hexanoic acid

H.C—O,

Dissolve 45 mg (0.10 mmol) 6-{[6-(2-ethylphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yllamino}hexanoic acid methyl ester iﬁ 2.0 ml '_dioxan and add 0.5ml 1 N sodium hydroxide
15  solution. Stir for 16 h at RT, then add 0.5ml 1 N hydrochloric acid and 5 ml ethyl acetate.
Separate the organic phase, dry over sodium sulphate, filter and concentrate by evaporation. 38 mg

(87% of theor.) of the target compound is obtained.



1.45 (m 4 9 (m 2E1). Exanple 109

6-{[6-(2, 6%(? %?P%Z"J% nyl) - 5- (4- met hoxyphenyl ) fur o[ 2, 3-d] p}/)FiT(ﬁPcﬁoﬂq/%VF? am n
ol hexanoi c acid nethyl ester 10 Di ssol vel50 ng(0. 34

mmol ) 6-{[ 6- br ono- 5- (4- net hoxyl phenyl ) f ur-a2, 3- d] pyri m di n- 4-

yl i am no} hexanoi c acid nethyl ester and 106 ng (0.70 i=01)

(2,6-difl UOLQMQ(Méth&pI@rRtQmIﬂmI /23 onM+ot uene and 1.0 m et hanol, and

add 0.34 m of 2 M aqueous sodi um car bonate sol ution and 25 (0 03 rrm)l)
1,11-bis(dip s hano)ferrocene pal | rréll) tir for
1515 h at 76& Hh&ME€Di & 1r%10>Qt(hrré 1@ et (Sy“ﬁ%r 7[§|9€p3ér(§‘b PH& 7P¥l§ HoLC
radi ent t@f O#tint haer L ct
12 obt ai ned NG (NerRod 10) NH%% s G R 20 JURE R phRe e

11-1 - NVR ( 300 4zl 28pvBCmd 81D), 1801, 8HB7 (s 1H), 7.63-7.57 (m 1H), 7.26-7.10
(m 411), 6.98 (d, 2H), 5.65 (t, NH), 3.78 (s, 3H), 3.57 (s, 311), 3.42 (q,
211), 2.29 %%@%31.55-1.47 (m 4H), 1.28- 201.24 (m 211). Exanple 110
WO 2007/ 2006/ 011826 - 172 - H3C Add 0.45 ml of a 2 M aqueous
sodi um car bonate solution to a m xture of 200 ng (0.45 mmol ) 6-

{ [ 6- br onp- 56({-@EdtliroophphdRy-f-metbd:FpBensl]) fuyol 2.Aidd ynimddiy#1yaleinimot helwanoarwsidc aci d
nmet hyl ester and 16 ng (0.02 mmol) bis(triphenyl phosphi ne)pal |l adiun(l1)
chloride in 10 m di rreth)ﬂ(guJ_Bhom de. 5 Next, add 85 ng (0.56 mmmwol)

(2- met hoxyphenyl ) boronic &id™nd stir the m xture for 15 h at 80C. Filter
the reaction mxture and purif ectly by preparative RP-1-111'LC

(gradl ent: water/acetonitrile of dHhe desired product
is obtained. LG M5 (Method 10) 476 ( MrHr

111- NMR (400 MHz, DMBO cl5): , 1H), 7.30 (dd, 1H),
7.23 (d, 2H), 7.05 10(d, ' t, NH, 3.78 (s, 3H),
3.58 (s, 3H), 3.54 (s, 3H 1.54-1.43 (m 4H),
1.26-1.18 (m 2H).

Di.ssolve 25 mg (0.05 mmol) 6-{[6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yllamino}hexanoic acid methy!l ester in 1.0 ml dioxan and add 0.16 ml 1 N sodium hydroxide
10 solution. Stir for 16 h at RT, then add 0.17 ml 1 N hydrochloric acid and then 2 ml water and 5 ml
dichloromethane. Separate the organic phase, dry over sodium sulphate, filter, and concentrate by

evaporation. 23 mg (92% of theor.) of the target compound is obtained.
LC-MS (Method 8): R, = 2.52 min; m/z = 450 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 12.01 (br. s, 1H), 8.35 (s, 1H), 7.49-7.42 (m, 2H), 7.31 (d,
15 2H), 7.26-7.21 (m, 2H), 7.03 (d, 2H), 5.41 (t, NH), 3.80 (s, 3H), 3.41 (q, 2H), 2.29 (t, 2H), 1.51-
1.42 (m, 4H), 1.27-1.18 (m, 2H).

~ Example 122

6- {[5-(4-Methoxyphenyl)-6-(2-methylphenyl)furo[2,3-d]pyrimidin-4-yl}amino}hexanoic acid



e e T

Exanmple ill
6-1[ 5- (4- Met ho%‘“’dﬁ"éﬁ% 6- (2-vi nyl phenyl)furo[ 2, 3-d] pyri mECT”%f%?Pf/gHS%%| hex
ano ¢ acid nmethyl ester WO 2007/ 079862PCT/ EP2006/ 011826 - 173 - 29 ny
(0.03 mmol) tetrakis(triphenyl phosphine)pabladi um(0) in 2.5 nl

1, 2-di met hoxyet hane. Next, add 92 ng (0.63 muol) (2-vinyl phenyl)boronic acid
and stir the mxture for HB@—hounder reflux. Filter the reaction m xture and
purify directly by preparati ve\RP-HPLC (gradient: water/acetonitrile). 82 ng
(35% of theor.) of the desired gquct is obtained. 5 LCM5 (Method 2): R =
2.77 mn; ink = 472 (M41)4 1K 400 . 50H8.35 (s, 111),
7.70 (d, 1H), 7.46-7.42 (m 11N 2H), 7.23 (g, 2H), 6.97 (d, 2H),
6.61 (dd, 1H), 5.72 (d, 1H) 5.17 (d, 1Hp, 3.76 (s, 3H), 3.58
(s, 31-1), 3.42 (g, 2H), =~ IN55-1.46 (m 4H), 1.27-1.22 (m
2H). Exanple 112

106- ([ 6- (2- Et hyl phenyl) - 5- {4 )(yrm‘s:géé uro[-2, 3-d] pyri m di n- 4- yHam no} hex
anoic acid nmethyl ester Add 50 m of M aqueous sodi um car bonat e
solution to a m xture of 224 rT&“(sO 50 nmol ) 6-{[ 6-

br ono- 5- (4- et hoxyphenyl )furof 2, 3-d) pyri m di n- 4-yl ] am nol hexanoi ¢ aci d

ot Y 1ot el A b Sl SRR BRS ATLAR P2l Ak

(2- et hyl phefydniROhein6ic aeiddmangl et in bRenINdixlatrad fa0d 0586 nfl AN #Qm Eydrbade t he
reaction m xt ure and purify direc tlé/ﬁ repar ative RP-HPLC é)lar adi ent :

wat er / acet offiltion| ¥t fopld i KTz dwg ged }\I hyrrochlgrigiacid anelthesy Gyl ethylsacetate.

bt ds L t 1 as e ate, 11 n T T 0
<|\J/HZ ai Bﬁ/sso dgedéﬁte(h% J}gﬂ ZHh B dry o 18§>dmrrpsu1?ﬂ %, ﬂ(&?”a &l\é%!ﬁ.l)eﬁt 2393@!#&\%% £tﬂ>9

6. 98 (d, 2Hp3 mg (802 Qﬁtheqmmyfth@tamt(csnpogmls olstaraad(s 3H) 3 41 (q, 2H) 2 49
(g, 2H), 2.29 (t, 2H), 1.55-1.44 (m 4H), 1.27-1.19 (in, 2H), 1.00 (t, 3H).
WD 2007/ 079 Q1 Zyy: le 113

6-{{6-(2-Fl ggr o%ﬁg gﬁ(421§rr%?ﬁlo§%hdény )furo[ 2, 3-d] pyri mdin-4-yl | am nol he

xanoi caci d et hyl ester
'H-NMR (400 MHz, DMSO-dg): & = 12.00 (br. s, 1H), 8.34 (s, 1H), 7.34-7.16 (m, 6H), 6.98 (d,

2H), 5.45 (t, NH), 3.77 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 2.10 (s, 3H), 1.50-1.45 (m, 4H), 1.28-
10 1.20 (m, 2H).

Example 123

6-{[6-(2-Fluoro-6-methoxyphenyl)-5-(4-methoxyphenyl)furo[ 2,3-d]pyrimidin-4-yljamino } -

hexanoic acid

15 Dissolve 42mg (0.09 mmol) 6-{[6-(2-fluoro-6-methoxyphenyl)-5-(4-methoxyphenyl)furo[2,3-
dlpyrimidin-4-yljJamino}hexanoic acid methyl ester in 1.0 ml dioxan and add 0.26 ml 1 N sodium

hydroxide solution. Stir for 16 h at RT, then add 026 ml 1 N hydrochloric acid and then 2 ml



5 Add 0. 22 aqueous sodi um carbonate solution t ] 100
(0. 22 m@lg 90707884 B EP28bbib 1828
1[ 6- br ono- 5- (4- net hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] am nol hexanoi ¢ aci d
met hyl ester and 8 ng (0.01 mol ) bi s(triighenyl phosphi ne) pal | adi un(11)
chloride in 5.0 M DMSO Next, add 39 ng (0.28 nmol) (2-fluorophenyl)boronic

acid and stigfet Ha Srﬂll)ﬁiéiﬁ&oﬁl&ﬁa&58&aﬁiect§9g%garﬁ:& bﬁa@é, dh&vet 8T Qﬂp}fﬁte),( Fl&reaind

purify directly by preparative RP-HPLC (gradient: water/acetonitrile). 69 ny
10(29% of t ¢raegnirpied cyaperagies 3P amt (B¢’o @fidreon)of BisttaieH eenpquad MOblasehod 5): R =
2.82 mn; ink = 464 (MtH)- 11-1-NWR (400 MHz, DMSO-d6): 8 = 8.35 (s, 1H),
[te 7 a1 (agivaordl § o Bhhins feZaih Rbgfm 2H), 703 (d 2H), 543 (.
NH), 3.80 (s, 3H), 3.58 (s, 3H), 3.41 (q, 2H), 2.29 (t, 2H), 1.54-1.42 (m
4H), 1.22-1.18 (m 2H). 15 Exanple 114 6- {

5- ( 4- Met hox JFbNR/(4p0 §iHZ2 Dithid) phe iy.PY (st Ub B33 Ss. dHpyr48ridilFD.4-30 (. 2k H88-

o 2 ciobe Dol Se B AL Bt ORI T kiAo s

mol ) 6- 1.53-1.45 (m, 4H), 1.29-1.21 (m, 2H). :

{[ 6- br ono- 5- (4- net hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] am no} hexanoi ¢ acid
nmet hyl est eg anq i& ng (0.03 nmol ) tetrakis(triphenyl phosphi ne)pal | adi un{0)
in 2.5 mM 177 oxyet hane. Next, add 85 ng (0.63 mmuol)

(2-met hyl phenyl ) boronic acid and stir the mxture for 15 h under refl ux.

5Fi | ter the(rga¢t-Methoxgpkenyt )es-piedylfuto[2f3yd]plyrinddihldyylfoyy p2-eptuyptapery) kRFetitPLACId
(gradient: wateri.acetonitrile). 68 ng (30% of theor.) of the desired product
i s obtai ned“ RN et hod 8): R =297 min; rn/z = 460 (MH) 4

1H NVR (400 Mz, DMSO-d6): 8 = 8.32 (s, 111), 7.34-7.14 (m 6H). 6.98 (d,
2H), 5.44 (t. NH), 3.77 (s, 31CH, 3.57 (s, 3H), 3.42 (q, 2H), 2.29 (t, 211),
2.10 (s, 311), 1.55-1.44 (m O4H), 1.27-1.19 (m 102H). Exanple 115

64[ 6- ( 2- Fl uor o- 6- met hoxypheny) - 5- (4- net hoxyphenypf ur o[ 2, 3-d] pyri m di n- 4-

yl ] am no} hexanoi ¢ aci d net hyl H 3 C 15D ssol vel50 ng( 0. 34

mmol ) 6-{[ 6- br ono- 5- (4- net ho 7 pfuto[ 2, 3-d] pyri m di Q- 4- ] am nol hexanoi c
g4 m@VY\ﬁM\NMo\-?rhCZ henyl ) bor oni ¢
ane angl add} 034 nm of] 2 Mla ous sodi um

acid nethyl ester and 142 ny
CH, O CH,

1, 1' - bi s(di phenyl phosp ,é palN adi un(11) chloride. Next, stir for
15 h at 80C. Purify th directly by preparative RP-HPLC
(gradi etl"lé: -20wat er/ acet ¢ ile)t (34% of theor.) of the desired
product 'is obtained. LCM (Method 2): R, =2 57 mn; raiz = 494 (MH+H+

Add 1.14 ml of 12.5 N sodium hydroxide solution to a solution of 500 mg (1.28 mmol) 3-{[5-(4-
methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-2-methylpropan-1-ol in 10 ml toluene at
70°C. After adding 44 mg (0.13 mmol) tetra-n-butylammonium hydrogensulphate and 500 mg
(2.56 mmol) fert.-butyl bromoacetate, stir the reaction mixture for 20 h at 70°C. After cooling to
15 room temperature, adjust to pH 7 with concentrated hydrochloric acid and extract three times with
50 ml dichloromethane each time. Wash the combined organic extracts with satd. aqueous sodium
chloride solution, dry over sodium sulphate, filter, and concentrate by vacuum evaporation. Purify
the raw product by preparative RP-HPLC (gradient: water/acetonitrile). 298 mg (46% of theor.) of

the desired product is obtained as racemate.
20 LC-MS (Method 8): R, = 3.41 min; m/z = 505 (M+H)"

'H-NMR (400 MHz, DMSO-dy): & = 8.58 (s, 1H), 7.54 (dd, 2H), 7.51-7.37 (m, 5H), 7.03 (d, 2H),
.4.35-4.26 (m, 2H), 3.85 (s, 2H), 3.82 (s, 3H), 3.19 (d, 2H), 2.02-1.97 (m, 1H), 1.39 (s, 9H), 0.76 (d,
3H).



11-1-NWVR (4 O d6): 5 =8.33 (s, 1H), 7.48 (dd, 1 2H) ,

6. 98- 6. 94 (%g@@mg@@e (dd. 111), 5.55 (t, NH), 3.76 (s, %%5‘?1713.‘7’%9{1 26

314), 3.57 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 1.55-1.45 (m 414),

1.28-1.21 (m 211). WD 2007/ 079862PCT/ ER2D06/ 011826 - 176 - Exanple 116

6 (15- (4- Met hoxyphenyl)-642-(trifluoronmet hyl)phenyl]furo[2, 3-d] pyrimdin-4-y
am no heg 16128id Dissolve 85 ng (0.17 nrnol)

6 ({5-(4- rrethoxyp eny1l) - 642- (trlfluoronethyl)phenyllfuro[Z 3-

d] pyri m di n-4- m_no) hex nme ster di oxan .and add
0.5mM 1N %&%’ ‘hﬁ%f‘wﬁw 56312 3#?%@ W-41>él°ﬁy}a§-nﬁ%l PERRRVATHICO. 810k 1
N hydrochl O[e}@b@ﬁlegteamm@mme, g)thyl acetate. Separate the organic phase, dry
over sodium sul phate, filter and concentrate by evaporation. 68 ng (82% of
theor.) of the target conpound is obtained. 10 LC-M5 (Method 2): R= 2.38
mn;, mz =514 (MFH)I - Th@‘NIQRMOO MHz, DMSO-d6): 8 = 11.98 (s, 1H), 8.35
(s, 1H), 7.89 (dd, 1H), 7.69-%.63 (m 2H), 7.44 (dd, 1H), 7.23 (d, 214),
6.98 (d, 2H), 5.50 (t, NH, (s, 3H), 3.42 (q, 214), 2.19 (t, 2H),
1.52-1.44 (m 4H), 1.27-1.20 : Exarrpl e 117

([ 6-(2-Chl orophenyl) - 5- (4- met\h %ﬁ:% yl ] am nol hexan
oic acid H3SCGCO OHO GO - 177 - solution t|r for , then add 0 5

m 1 N hydrochl oric aci %’Tﬁc@ ate. Se@arat@the or gani ¢ phase,

dry over sodi um sul phat entrate by evaporation. 44 ng (70%
' ained. LGMS (Method 2): R = 2.34 mm

n z 467 (MrHr 11- 1- NMR de): 8 = 12.00 (s, 1H), 8.36 (s,

111), 7.56 (d, 111), 7.49-7.44 (m 2H), 7.39-7.35 (m 1H), 7.24 (d, 2H),

6.99 (d, 2H), 5.55 %t, NH), 3.77 (s, 3%63.42 (g, 2H, 2.20 (t,_ 2H, .

1.53-1. 4@5 pa@p{) 29¢ mygy (9. 599111(0@‘ rzq_ﬁ% {I azﬁiﬁhcg(yg_@gyl)-&phenylfuro[2,3-d]pyr1m1d1n-4-

64[ 6- ( 2- 'VEt PRy b%lprépo@&)‘a@@& hQxy l%pze&ych]) E4dr0f52 e 13728 bIP¥E chromatography into the

m di n-4-yl jam no} hexanoi ¢ aci d
enantiomers {column: Daicel Chlralpak IA, 250 mm x 20 mm; flow: 15 ml/min; detection: 220 nm;

temperature: 30°C; eluent: 50% iso-hexane/50% fert.-butylmethyl ether]. In this way, 51 mg (17% .

of theor.) of Enantiomer 1 is obtained.

10 HPLC: R; = 7.46 min [column material as above, 250 mm x 4.6 mm; flow: 1 ml/min; eluent: 50%

iso-hexane/50% tert.-butylmethyl ether; temperature: 25°C]
LC-MS (Method 2): R, = 3.14 min; m/z = 505 (M+H)"

'H-NMR (400 MHz, DMSO-dq): 8 = 8.58 (s, 1H), 7.55-7.54 (m, 2H), 7.42-7.38 (m, 5H), 7.04-7.03
(m, 2H), 4.35-4.27 (m, 2H), 3.83 (s, 3H), 1.39 (s, 9H), 0.77 (d, 3H).

15 Example 126

(3-{[5-(4-Methoxyphenyl)-6-phenylfurof2,3-d]pyrimidin-4-ylJoxy}-2-methylpropoxy)acetic  acid

tert.-butyl ester (Enantiomer 2)

H3C\O




0 10H3C Di 0.12 mol
6-{[ 6- (2- e Sﬁ% g@ﬂ@?ﬁ (5 (4- ghéxyphenyl yurof 2, 3-d] pyr i REBERZPPLS 0l he

xanoi c acid nethyl ester in 2.5 nl dioxan and add 0.5 nl 1 N sodium
hydr oxi de solution. Stir for 16 h at RT,-18hen add 0.5 ml 1 N hydrochloric
acid and 6 m ethyl acetate. Separate the organic phase, dry over sodium

sul phate,. fgdph@te a9¢ nEONCSH! Je Y. (@A{pﬂoarrﬁétmppheﬂﬁ) eghérfy(fzrz% pﬁ]ptyhmﬁnz) of
t he target corrpound i s obtaine LC- M5 (Method 2): ilz

462 (MrH) k Yiexyi-Rrthyiuerospacetiomsid éfsz)-butsl estei?yoénr(a%phaiwhm@a@érap}gy Hmhe

7.42-7. 37 (8anddders %olagm(]gﬁeel Eifiraipdle 123 24 FmmaH0 mrh; A%v: (19 ,mlﬂim,deéct%il bgh nuZH)
6.97-6.93 (m 1H) il t

1.53-1.43 (tmnpqrp.p).lre iO@elye@oS(f/mso@&xp)ne/gQ% tgygé}’quﬂr@etll}jg(gt er]. Ilr_lbtms way, 56(mé (19%
6-{[5- (45 Nbgﬂf;%%pﬂ%@o&r@gs Wydgohenypfurof 2, 3-d] pyri m di n-4-yli ami nol hexa

noic acid - |'e conpound is for rred as a by product in the
synthesis of 6-1[5-(4-nmethoxyphenyl)-6-(2-
vi nyl pheny pHBEG] 12, =37.84 myir fcafiuohinmateripl dseabioveo PHemarod-6 mawifwire mipined et 50%

(Exanple 111) an e/ (§>/0 ZP%&&%&Q&Y tB e%%r %ta#}/eg A HPLC (gradient:

wat er/acetonl the title 5conpound is

obt ai ned. LC-I\/B (I\/bthod 10): R, =2.58 mn; rnfz = 458 (MrH)v ' 1-1-NWR (400
MHz, DVBO dBJ-MB(MetBadd3: ki 3. 3Hhin; AVAB9SQGAMAH) , 7.45-7.40 (m 1H), 7.31-7.26
(m2H) 7.22 (d, 2H), 6.98 (d, 2H) 6.61 (dd, 1H) 5.70 (d, 1H), 5.41 (t,

i %g (1 q&%ﬁogpﬁz %34@5%& 8%%@5( ), 27'?)5 7.5 @0t 7.5 L 485, 4039 M

{[6 ( 2- B hy{nfahemny1ds=a2 1 @, oED, BesyR Bemyl. 3of kLroel) 0. BF @13y r i m di n- 4-yl ] am nol hexa
noic acid H3C-0 CH HNV\y 0O Dissolve 45 ng (0.10 nmol)

6- {[ 6- (2-ethyl phen - (4- met hox-yphenyl ) furo[ 2, 3-d] pyri m di n-4-
yl | ami nol heﬁé@&-ﬁgl d methyl ester in 2.0 nl dioxan and add 0.5 m 1 N
sodi um hydroxide 15 solution. Stir for 16 h at RT, then add 0.5 nmM 1 N

hydr ochl or i G- @si4Mandxphatish)-Eptey1naeelsad)gyrindeiparaloty t- ey Padpoy)pdeais esid dr y
over sodi um sul phate, filter and concentrate by evaporation. 38 ng (87% of
theor.) of the target conpound isCﬂbt ai ned.

3

’
0]

() o
| O/\CKHB\O/\[C])/
azey
SN

Dissolve 70 mg (0.14 mmol) rac.-(3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
15 ylloxy}-2-methylpropoxy)acetic acid fert.-butyl ester in 2.0 ml 4 N hydrogen chloride in dioxan
and stir for 16 h at RT. Purify directly by preparative RP-HPLC (gradient: water/acetonitrile).

48 mg (76% of theor.) of the desired product is obtained as racemate.
LC-MS (Method 7): R, = 3.86 min; m/z = 449 (M+H)"

'"H-NMR (400 MHz, DMSO-d): § = 12.64 (br. s, 1H), 8.58 (s, 1H), 7.55 (d, 2H), 7.41-7.36 (m,
20 5H), 7.03 (d, 2H), 4.35-4.27 (m, 2H), 3.88 (s, 2H), 3.81 (s, 3H), 3.19 (4, 2H), 2.01-1.97 (m, 1H),
0.76 (d, 3H).



2-21A 161Li 079862PCT/ EP2006/ 011826 - 179 - LC— ﬂ)@tz? ok R =
2.58 mm mg&_)/@géo@ -1) F 1H N1R (400 MHz, DMBO- d5): 12.00 g‘? s, 1H),

8.33 (s, 1H), 7.39-7.31 (m 2H), 7.26-7.16 (m 4H), 6.98 (d, 2H), 5.43 (t,
NH), 3.76 (s, 311), 3.41 (g, 2H), 2.49 (gp42H), 2.19 (t, 2H), 1.52-1.45 (m
4H), 1.28-1.16 (m 2H), 1.00 (t, 3H). 5 Exanple 121

6- 1[ 6- ( 2- Fl Boanylbi 28/ 1) - 5- ( 4- met hoxyphenyl ) f ur o[ 2, 3-d] pyri m di n- 4-y1l am nol he
xanoi ¢ acid Dissolve 25 ng (0.05 nmol) 6-

([6-(2-fluo yv.1):5- (4-met.hoxyphen

yl I ami nol he&*g‘ggi?@‘(%%\fegh"%@ﬁ?}(&g'ﬁ{%\yﬁﬁ% R ff”dH“g &@%yp&ne&%"rﬁp"f@” tiey N
sodi um hydr &xd @Raddngelution. Stir for 16 h at RT, then add 0.17 m 1 N
hydrochloric acid and then 2 ml water and 5 nl dichl oronethane. Separate the
or gani ¢ phase, dry over so n1su|phate filter, and concentrate by

evaporation. 23 ng (92% of eo@ ) of the target conmpound i s obtained. LC M5
(Method 8): R = 2.52 mn; niz = 450 (MEL-1)fr 11-1- NWR (400 MHz,

DVMSO-d6): 5 = 12.01 (hr. s, 1H,// 885 (s, 1H), 7.49-7. 42(m 2H) 731(d
152H), 7.26-7.21 (m 2H), 7.03\(d, 3H, 5.41 (t. N Q\zx 3.41 (q,
2H), 2.29 (t, 2H), 1.51- 1.42 ( . D27 %180 arrple122

6- {[ 5- (4- Met hoxypheny1l) - 6- (2- net hy phenyl)furg&ﬁ 3-d]p rlnldln 4-yliam na
hexanoic acid - 180 - », ‘ 4 nmol )~ 6-

{[5-(4-nmet hoxyphenyl) - 6- (& )furo[ 2,3-d] pyri mdin-4- yflam no}
hexanoi c acid nethyl este dL 0 and add 0 50 m 1 N sodium.
hydr oxi de solution. Stir for RT,Nthen add 0 50 mi 1 N hydrochloric
acid and then 6 ml nethyl acetate. 5Separate the organic phase, dry over

sodi um S%l | pB 1ssolve AI 1I a &)r08 cﬂ) &Oﬂg ?X‘ gl%t%oxypggnyﬁyéq&%a}%grﬁg,'3 -d]pyrimidin-4-yljoxy}-2-
methylpropoxy)acetic acid fert.-butyl ester (Enantiomer 1) in 0.5 ml dioxan, add 0.2 ml 4 N

hydrogen chloride in dioxan and stir for 48 h at RT. Then add a further 0.4 ml 4 N hydrogen

chloride in dioxan to the reaction mixture and stir again for 16 h at RT. Concentrate the reaction

solution by evaporation under vacuum and then purify the residue by preparative RP-HPLC

10 (gradient: water/acetonitrile). 27 mg (74% of theor.) of the desired product is obtained as Enantio-

mer 1.
LC-MS (Method 8): R, = 2.67 min; m/z = 449 (M+H)+

'"H-NMR (400 MHz, DMSO-de): 5 = 8.57 (s, 1H), 7.56-7.53 (m, 2H), 7.42-7.37 (m, 5H), 7.05-7.01
(m, 2H), 4.41-4.37 (m, 1H), 4.24-4.20 (m, 1H), 3.82 (s, 3H), 3.42 (s, 2H), 3.21-3.14 (m, 2H), 2.00-
15 1.93 (m, 1H), 0.71 (d, 3H).

[0]p™ = +21°, ¢ = 0.400, chloroform.

Example 129

(-)-(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylloxy} -2-methylpropoxy)acetic

acid (Enantiomer 2)



53 ng (82% WQE{)@ZJ@%%M the target conpound is obtained. #&gﬁ:ﬁ)@hg@% tz)z

Rt =2 35 mhn, 46 (M+H) - "H- NVR (400 MHz, DWMSO- d5

s, 1H), 8.34 (s, 1H), 7.34-7.16 (m 6H). 6.98 (d, 211), 5.45 (t, NH), 3.77
(s, 3H, 3.42 (q, 2H), 2.29 (t, 2H), 2.1Q8fs, 311), 1.50-1.45 (m 4H), 1.28-
101.20 (m 2H). Exanple 123 6-

{[6-(2-Fl uoro-6-nmet hoxyphery =gy (4- met hoxyphenyefuro[ 2, 3-d] pyri m din-4-yl]a
m nol hexanoi ¢ acid H3C 15D ssolyve 42 ng (0 09 mmol)

6- 0- (2-f | uor o- 6- net hoxypheny1) -rret hoxyphenyl ) f ur o[ 2, 3-

d] pyri m di n-4-yl i am no} hexanoi @ d nmethyl ester in 1.0 ml dioxan and add O
26 ml 1 N sodi um hydroxi de sol u\ Sti /‘&%&B OH hen add 0.26 nl 1
N hydrochloric acid and then 2 ni 1 - t er “and m di chl or onet hane.
Separate the organi c phase, _dry over sodhum s3{ phate, @Gilter, and
concentrate by evaporatio 3 Iy of\Nheors.) of the target conpound is
obt ai ned. LC-Ms (Met hod 2 : in; ltnlz = 480 (MHH) + 111- NMR
(400 MHz, DMSO-d5): S = 11\8€/(s, I 'é‘é (s, 1H), 7.48 (dd, 1H, 7.20 (d,
2H), 6.98- 56.94 (m 3H), 6.85 (dd, 111), 5.55 (t, NH), 3.76 (s, 3H), 3.68
(s, 3H, 3.42 (g, 2H), 2.19 (t, 211), 1.53-1.45 (m 4H), 1.29-1.21 (m 2H).
I(E?(BaTFISe( i Zf/gisrs]olve 45hmg (Oi09 rgmolr)] (3-{[|5}(4-met[h§xy§>h(ejnyl)-6-phe_n}(;1_furo[ﬁ K] -c}]pyrimic}lin-z-ﬁr-yl]ox?fl} -2-

- - (4- Met hoxyphenyl) - 6- phenyl fur o[ 2, 3-d] pyri m di n-4-yl ] oxy}-2-net rop
Oy) nce ¢ aBFAT PPN cebuen Th/en G i 1 G T A Sog
hydr oxi de splddddeRRhiofdd irs Blokdn 8a @f RO wer RE. B&nramRla) fudnde P4 ffl4 N hydrogen
met hoxyphenyl) - 6- phenyl fino[ 2, 3-d] pyri m di n-4-ylioxyl -2-nmethyl propan-1-ol in
10 m t of ueoride ingioxanfq Be repgtemgIxaae ARl §tiy. 2280 derpl O)h atdt - AT IsPRopTEFHRE feum
hydr ogensul [%Q@Jo% &ﬂﬂiogg&héﬁg{)&gﬁoﬁﬁuﬁﬁ@ 'vécu‘in%,”Fpﬁ@%}%'re@&&”ﬂﬁ%&&%@ve §P-'HPLthe

reaction m xture for 70C. Arter cooling

(gradient: water/acetonitrile). 21 mg (53% of theor.) of the desired product is obtained as Enan-

tiomer 2.
LC-MS (Method 2): R, = 2.45 min; m/z = 449 (M+H)"

10 "H-NMR (400 MHz, DMSO-dg): & = 8.57 (s, 1H), 7.56-7.53 (m, 2H), 7.42-7.37 (m, SH), 7.05-7.01
(m, 2H), 4.41-4.37 (m, 1H), 4.24-4.20 (m, 1H), 3.82 (s, 3H), 3.42 (s, 2H), 3.21-3.14 (m, 2H), 2.00-
1.93 (m, 1H), 0.71 (d, 3H).

- Example 130

3-{[(1R,2R)-2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d|pyrimidin-4-yljoxy}-1-methylpropyl}-

15 oxy}propionic acid

Add 12ml 4 N hydrogen chloride in dioxan to 60 mg (0.12 mmol) 3-{[(1R2R)-2-{[5-(4-
methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy}-1-methylpropylJoxy} propionic acid tert.-
butyl ester and stir for 16 h at RT. Then adjust to pH 7 with 1 N sodium hydroxide solution,




15 roomten%?‘gd.}y(ﬁ%&dj ust to pH 7 with concentrated hydre\gy}ﬁ{fﬁﬁ@@ﬁ 6and

extract threefinmes wth 50 m dichl oronet hane each tine e conbi ned
organi c extracts with satd. aqueous sodium chl oride solution, dry over

sodi um sul phate, filter, and concentrate 1I8§-vacuum evaporation. Purify the
raw product by preparative RP-HPLC (gradient: water/acetonitrile). 298 ny
(46% of t heam,a?;t thd aqtulstﬁls @Hﬁ;b feek tpﬁdad\umtloins dﬂihto@dmldlna&chammﬁelry RO b&athifsed -
(Met hod 8): (g I‘I’IL 505 (M 400 999

= 8.58 (s, (irlgﬁnlc %t@ats (oaea Sodup s ulphate, ﬁ-}tersgn e V&f,‘élu d:vapgﬁ_ailj)n g( o

4. 35- 4. 26( mof (BY.) oBhSBes(rsd prdkict is3bBHels, 3H), 3.19 (d, 2H), 2.02-1.97 (m
1H), 1.39 (s, 9H) 0.76 (d, 3H. WD 2007/ 079862PCT/ EP2006/011826 - 182 -

Exanpl e 125 [ 5- (4- Met hoxyphenyl) - 6- nylfuro [2,3 :

-d] pyrimdih AM%/ 1\]‘[?5?‘9%7) B n‘é%@‘%%o%ﬁ)@ﬁgﬁl c acid tert.-butyl ester

- (Enantioner 1) H3C--0 5Separate 298 ng (0.59 mol)

rae. - (3-4[ 5% ﬁM@E@@Mﬂmj’Mé&ra@ Bheny EsUm)L 3,53 (@I]mrw@sﬂwnﬂ 5H), 7.01 (d, 2H),

yl ] oxy}-2- net hyl prop OWQBacetlc acid tert. %ﬁ ester chlral-phase

chr omat ograéﬁ@(dtritfﬁi seithnt ﬁbﬁé?@n[%lmﬁﬂ Hclsq(ddﬁ)r@tﬁi)@k?’fﬂ)ﬁ\ 250 mm X
20 mm flow 15 ml/mn; detection: 220 nm tenperature: 30C, eluent: 50%

i so- hexane/ 09 butyl methyl ether]. In this way, 51 ng (17% of theor.)
of Enantio Epthbifid - btained. 10 HPLC. R = 7.46 mn [colum material as
above, 250 nmmx 4.6 nm flow. 1 m/mn; eluent: 50% i so-hexane/ 50% _
tert.-butyl ﬁﬁﬂ{ﬁ’rf’h@ﬁmmnyll %fﬁa@ﬁta@mbenm@q 2,8 dlnvEmidiet tyblgmip thekanoie= 3, 1a¢idmi n;
mz = 505 (%gt'ﬁl%l .+ NIVIR (400 Mz, DMSO-d6): S = 8.58 (s, 1H), 7.55-7.54
(m 2H) §t§(m 5H), 704703(m 2H), 4.35-4.27 (m 2H), 3.83 (s,
3H), 1.39 (s, 9H), 0.77 (d, 3H). 15 Exanple 126

(3-{[ 5- (4- Met hoxypheny1j@&=1henyl f ur o[ 2, 3-d] pyri mi di n-4-yl ] oxy}- 2- net hyl prop

oxy)acetic acid tert-butyl esyer, (Enantioner 2) - 183 - Separate 298 ng
(0.59 mmol ) rac.-(3-{[5-(4-ng phenyl) - 6-pheny|furo[ , 3-d] pyri m di n-4-

yl | oxy} - 2- met hyl pr opoxy) acet d te \\;_:Im ral - phase
chromat ography into the enantMefgrs [ cq urm Dai cel iral’pdk 1A, 250 ram x

20 mm flow 15 ml/m n;
i so- hexane/50% tert. -but
of Enantioner 2 is obtai

im tenperat@e: 30C eluent: 50%
n this way, 56 ng (19% 50f theor.)
4 mm|[colum material as above,

250 Mmmx 4 6 mm flow 1 n; ' 50% i so- hexane/ 50%
tert. -butyl met hyl et her,F t enper at ur e: 25C] LC-MS (Method 8): R = 3.36 nm
rai z 505 (M+H) + "H- NWVR (400 MHz, DVMsSO-d6): 8 = 8.58 (s, 1H), 7.55-7.54

(m 2H), 7.42-7.38 (m 5H), 7.04-7.03 10(m 2H), 4.35-4.27 (m 21-1), 3.83
(s, 311), 1A383G% (OMmmd) #dnsts(did¥dohexylamine)palladium(ll) acetate [T. Bin, J. Org. Chem.

2004, 69, 4330-4335] to a mixture of 100mg (0.22 mmol) 6-{[6-bromo-5-(4-
methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino} hexanoic acid methyl ester, 47 mg (0.34 mmol)
3-fluorophenylboronic acid and 145 mg (0.45 mmol) caesium carbonate in 5 ml dioxan, and stir for
15 16 h at 80°C. After adding 95 mg (0.45 mmol) potassium phosphate, a further 47 mg (0.34 mmol)
3-fluorophenylboronic acid and a spatula tip of trans-bis(dicyclohexylamin)palladium(II) acetate,
stir the reaction mixture for a further 4 h at 80°C. Then filter the reaction mixture and purify
directly by preparative RP-HPLC (gradient: water/acetonitrile). 57 mg (53% of theor.) of the

desired product is obtained.
20  LC-MS (Method 2): R, = 2.81 min; m/z = 464 (M+H)"

'H-NMR (400 MHz, DMSO-dq): &= 8.34 (s, 1H), 7.47-7.45 (m, 2H), 7.42-7.39 (m, 1H), 7.28-7.26
(m, 1H), 7.19-7.15 (m, 4H), 5.14 (t, NH), 3.86 (s, 3H), 3.58 (s, 3H), 3.38-3.30 (m, 2H), 2.26 (¢,
2H), 1.51-1.37 (m, 4H), 1.18-1.11 (m, 2H).



Exanpl e 127
(3-{[5-(4-N@“ﬁg%V6H@ﬁyl)-6-phenylfuro[2,3-d]pyrinidin-4-yITSI9¥?9@ﬂ%Fﬁ§?prop
oxy)ace ¢ acid CH"3 0 Dissolve 70 ng (0.14 nmol)

rae. - (3-{[5-(4-met hoxyphenyl) - 6- phenyl fungf 2, 3-d] pyri m din-4- 15

yl ] oxy}-2- nmet hyl propoxy)acetic acid tert.-butyl ester in 2.0 mMl 4 N hydrogen

chloride inggdigamsand stir for 16 h at RT. Purify directly by preparative
RP- HPLC (gradient: water/acetonitrile). 48 ng (76% of theor.) of the desired

product is obtained as racemate. LCG-MS (Method 7): R = 3 86 min; nmz = 449
( MitH) + 6-{[64(3 Fluquarhe DS - (reeth pyBmngBirol $3-dlpydmghn-¢ypamigo hepappic agidsg (s,

- 1H), 7.55 (d, 2H), 7.41-7.36 (m 2051-1), 7.03 (d, 211), 4.35-4.27 (m 2H)
3.88 (s, 211), 3.81 (s, #E~03.19 (d, 2H), 2.01-1.97 (m 1H), 0.76 (d,

311). WD 20071079862PCT/ EP200%/ 011826 - 184 - Exanple 128 (+)-(3-
{[5-(4-N®thoxyphenyl)-6-pheny€?ﬁ?ﬁ&2,3-dipyrinidin-4-y|]oxy|

- 2- met hyl propoxy) acetic acid nangi oner H3C: 0 Diso&¢l ve 41 ng (0.08
nmol ) (34 5- (4- net hoxyphenyl) - § eny| fHiY o[ 2,°3- d] Pyri ni{di n- 4-yl i oxyl - 2-

met hyl propoxy)acetic acid tert. \ esier (Enantio 1) in 0.5 m dioxan
add 0.2 m 4 N hydrogen chyor gioxanmyand stir for 48 h at RT. Then add
a further 0.4 m 4 N hydr@gen “phi=€ id:|igé?ioxan to the reaction mxture and
stir again for 16 h at RT.\-Gepicent lste reaction solution by evaporation
under vacuum and then puri/fy the residué‘by preparative RP-HPLC 10(gradient:
wat er/ acetonitrile). 27 My (74% of theor.) of the desired product is

obtai ned as Enantio- nmer 1. LCM (Method 8): R = 2.67 mn; rn/z = 449 (MH)

L1 U 200, s RS L gl b oS 4T @ mdof {1
3. 42 (s,5 2Hnddophtn?)-Sd-hsthodhenyBued)2,3 Wik rig3dif-4 ] )athidpt heanbic dott) m3hhl.esfepinh2 =
+21, ¢ = 0.4 ChIorq%or

{[5- (4- Met h%gg% ﬁglﬁw)ar_l s_t1[5 E‘cgﬁh?%?é?iér_%&f%é?oﬁ%%&lﬂi hyd);crqhm jcid, concentrate the

- 2-met hyl pr Rpawy kaaedd B weingn t¥apantibO Bk thd)residue with diethyl ether, filter, and dry under
vacuum. 42 mg (93% of theor.) of the desired product is obtained.

LC-MS (Method 5): R, = 2.59 min; m/z = 450 (M+H)"

10 'H-NMR (400 MHz, DMSO-dg): & = 12.00 (br. s, 1H), 8.35 (s, 1H), 7.47-7.45 (m, 2H), 7.42-7.39
(m, 1H), 7.28-7.26 (m, 1H), 7.19-7.15 (m, 4H), 5.15 (t, NH), 3.86 (s, 3H), 3.39-3.34 (m, 2H), 2.17
(t, 2H), 1.48-1.37 (m, 4H), 1.19-1.11 (m, 2H). ‘

Example 133

4-{[(2R)-2-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy} propyl](methyl)amino}-
15  butyric acid

Add 0.6 ml 1 N sodium hydroxide solution to a solution of 100 mg (73% purity, 0.15 mmol) 4-
{[(2R)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} propyl|(methyl)amino} butyric



g

Di ssol ve 45

(34[5 (4- rremoxypllueny‘i%mG phenyl furo[ 2,3-d] pyrimdin-4-yllo
net hyl propoxy) acetic acid tert.-butyl ester (Enantioner 2) in 0.5 m dioxan,
add. 0.2 mM 4 N hydrogen chloride in dioxad8and stir for 48 h at RT. Then add
a further 0.4 m 4 N hydrogen 5 chloride in dioxan to the reaction m xture
and stir agadid nfeeiyl ddbertin 8tmiRloxaAf 4ndrsti€ urCl@mt 4t RT. Pftet BédifieAC til driN Sgtimothiod: by
evaporati on ynder vacuu urlf the resjdue b re aratlve RP-

(gradient: RS eTat ¥ bhe F{hV‘DP‘ﬁfat FeRfaqs %a%‘feogéhg se VISP R Wd@s?t{sgoacﬁtﬁt(?duct
i s obtai nedcesbiEBam b@RRE pﬂasei—%%v&rl\@mﬁﬁﬂs@hate%d:ﬁﬁer‘l@oﬂ&éhtrit@-lﬂie ﬁltﬁﬂ:gby
(M+1-1)+ 1011-1-NWR (400 MHz, DMSOQ-d6): 5 = 8.57 (s, 1 b? 56-7.53 n};
7.42-7.37 (Micumpeyappraysn. 7Laisq up fhe, oilyysidug im aopteptritergnd piity by, ppopamtive RP i 1&4)
gH)82 (E)s(aSBergrﬁc%eéﬁlgva(e?ﬁace%ﬂivrﬂ% 527]m|:§(8é‘§]6 d meog)l'@fﬁheQdeg%d plodst i§ Braiddd . 0. 71 (d,
([5-(4- I\/bt hoxypheny1l) hen | furof 2, yri mdin-4-yl | oxyl

- 1- et hyl prbﬁ;M?(MitB@fi@}gfnb %Wifcﬁéhéﬁ B0 Add 1.2 nl 4 N hydrogen
chloride in dioxan to 60 ng (0.12 mml) 3-{klR 2R)-2-1[5-(4-

et hoxyphenyi gz rq H Y Y 400Xy pro
p| oni ¢ aci dyl% E’i’(‘)@%ﬂﬁ lJﬂl\gé(tgélrg) gerngltszIdeor %ki%xy }{# ﬁ drpgﬁgst to pH 7
with 1 N so&ntﬁﬁ)h?w-m&%ﬁe Yl a60-6A2 (ms 1H)3B 69 (CBine?ofM iﬂb(naﬁbﬂa&%) prébel.ftr ee
times with 0 r dry the conbi ned organic
extracts ov @O%’ £ g‘rggthﬂ?iﬁ%erzglﬁg(%’on entrate by vacuum
evaporation. 52 ng (93% of theor.) of the desired product is obtained. LC M
(Met hod 10) : Ed@mple 184 83 nmin; nmz = 519 (MH)+ 51H NVR (400 MHz, DVSO-d6): 5 =
8.57 (s, 1H), 7.55 (d, 2H), 7.40-7.35 (m 5H), 7.01 (d, 2H), 5.35 (dt, 1H),
Exg.#pl(z 13?)6 {[63 (45[4%uoro;ﬂ1 n}(lﬁg-(é?-H%t’hoxz}ipggnyf)%u’ro %@d’]py%ih%‘c%n—gg am@o}he())(an%% (d,

6-{[ 6- ( 3- Fl wethgpsseny1) - 5- (4- met hoxyphenyefuro[Z 3-d] pyri-m di n-4-ydam no} hexa
noi caci d net hyl ester

PCT{E]’22006/011826

H,C—0

Add 3 mg (0.01 mmol) trans-bis(dicyclohexylamine)palladium(Il) acetate [T. Bin, J. Org. Chem.
15 2004, 69, 4330-4335] to a mixture of 100mg (0.22 mmol) 6-{[6-bromo-5-(4-

methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]amino}hexanoic acid methyl ester, 47 mg (0.34 mmol)

4-fluorophenylboronic acid and 95 mg (0.45 mmol) potassium phosphate in 5 ml dioxan, and stir

for 21 h at 80°C. After filtering off the solid, concentrate the filtrate by vacuum evaporation.

Purify the residue by preparative RP-HPLC (gradient: water/acetonitrile). 59 mg (57% of theor.) of
20  the desired product is obtained.

LC-MS (Method 8): R, = 3.06 min; m/z = 464 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): & = 8.32 (s, 1H), 7.50-7.42 (m, 4H), 7.26-7.20 (m, 2H), 7.16-7.12
(m, 2H), 5.09 (t, NH), 3.85 (s, 3H), 3.58 (s, 3H), 3.38-3.30 (m, 2H), 2.26 (t, 2H), 1.51-1.37 (m,
4H), 1.18-1.11 (m, 2H).



10 Add 3 “8;5&W@ﬁ9ﬂ§'°') trans- bls(dlcyclohexylan1ne)palf¢§?§gbﬁng%Q§;ate

[J. Bin, 2004, 69, 4330-4335] to a mxture ©

nmol ) 6- {[6 brom) 5-(4-

met hoxyphenyl ) furo[ 2, 3-d] pyri nmi di n- 4-yl ]-d8p no} hexanoi ¢ aci d nmethyl ester, 47
ng (0.34 nrnol) 3-fl uorophenyl boronic acid and 145 ng (0.45 mml) caesium
carbonat e i Bxdmpik 138 oxan, and stir for 15 16 h at 80C. After adding 95 ny
(0.45 mmol ) potassi um phosphate a further 47 nmg (0.34 nrnol)

3-f 1 uor opheny ni c acid spatul a t] | . o

t rans- bi s(df élﬁb@ ERSAREHAY T3 ? ?tgﬁﬂg@eﬁ’( bﬁ%)"’[%g'éfpé'flgf‘dlgf*iy}]a?}ﬁg} heaapols i A% ur e
for a furtheter4d h at 80C. Then filter the reaction m xture and purify
directly by preparative RP-HPLC (gradient: water/acetonitrile). 57 ng (53%
of theor.) of the desire &oduct i s obtained. 20 LC—I\/B (Method 2): R, =
2.81 mm mz = 464 (MHr ‘l\@e(400|sz DVBO-d6): 8 = 8.34 (s, 1H),
7.47-7.45 (in, 2H), 7.42-7. 39 1H), 7.28-7.26 (m 1H) 7.19-7.15 (m 4H),
5.14 (t, NH), 3.86 (s, 3H, 3H), 3.38-3.30 (m 2H), 2.26 (t, 2H),
1.51-1.37 (m 4H), 1.18-1.11 0 7 P @2@55/ 011826 - 187
- Exanpl e 132
6-{[ 6- ( 3- Fl uor opheny1) - 5- (4- net hoy yphe |)furo[ 2, 3-digyri m di n-4-yl ] am no} he
xanoic acid H 3C0 0 A odli um hydr oxi de solution to a

sol ution of 45 ng (0.F1 /3}3

fl uor ophenyl)-5-(4-netho 3 d] pyri m din-4-yflam no} hexanoi c
acid nethyl ester in 2.5 m dioxan, and stir for 16 h at RT. After adding
0.75 mM 1 N hydrochloric acid, concentrate the reaction solution by vacuum
evapor at onAdMsxngt o 1radd uenmlt(hlcgiéletekaylhm d}ﬁﬂﬁdlurflﬁﬂ) ta@dtate INABEI Y. GFK @hem.
vacuum 42 93% of theor.) of the de5|re roduct is obtained. LC MS

(Met hod 5): 63, 543304335} arwz 2 ASOERA L7 Q@f&gl- rrob Mulo-Reerds) |
; ]2-5 (7)02ng %eﬁowg}m%/ggl_g&ﬁZ @Qi%pygﬁ'ﬁdmz ﬂ]ﬁm?no l%x(umw %{g meﬁryﬂgﬂe} ??‘Qm%rn) 2% kb,
3.39-3.34 (ﬂnﬂugrplyhenzlbqrwmetamdznd 1y mg1C a%m@OQPO(aﬁqlumpyospllatew 51m116£ha(nﬁ% andfir,

Exanpl e 133 fordsthlat RM)and hen for 3 h ar 80°C. After filtering fF the solid, trafe. the filtat
([5-(4-Et hyf‘lrsh}enofl éd phearl%yl eﬂr%r 2, at ?pyrelrrrllltdrlmn y Fs%iyc%nrcgnpfe e afpam'

nol 15bul@ri by wasingn evaporation. Purify the remdue by preparative RP-HPLC (gradient: water/acetomtrﬂe).

28 mg (26% of theor.) of the desired product is obtained.
LC-MS (Method 5): R = 3.07 min; m/z = 478 (M+H)"

'H-NMR (400 MHz, DMSO-dy): & = 8.32 (s, 1H), 7.49-7.43 (m, 4H), 7.25-7.20 (m, 2H), 7.15-7.13
(m, 2H), 5.09 (t, NH), 4.04 (q, 2H), 3.85 (s, 3H), 3.38-3.30 (m, 2H), 2.24 (t, 2H), 1.51-1.37 (m,
15 4H), 1.18-1.11 (m, SH).

Example 136
6-{[6-(4-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid

H,C—0



. RS R R Y

WO 2007/ 07 / 6/011826 - 188 - acid nethyl ester

and stir fg&%lg'%mgﬁ%% After adding 0.7 ml 1 N hydrochl o#‘?ﬁggb%ﬁ%lgsﬁﬁpact
with ethyl acetate. Re-extract the aqueous phase twice nore with ethyl
acetate. Conbine the organi c phases, dryjqver sodium sul phate, and filter.
Concentrate the filtrate by vacuum evaporation. Take up the oily residue in
acet oni tri I&ddanqmpwwfaedm ﬁag&%a@tsm\a&oﬁ? HPLFuRhOBAIEEAL: 037 mmol) 6-([6-4-

wat er/ acetonitrile). 0% of theor t he desired product

obt ai ned. L@omhéﬂv&f‘ﬁ@em@)loxyﬂlenyl)ﬁir012 28] m‘nmldm-ﬁwﬂarﬁlnd}mm(nmm)nd melh}ﬂewmn( 400

%2 ?IV?(?) ?561)111 gll-ﬁ(an afl% .;((r g6}t§t’ R’% E%?tér %d57 °( }\% c?r(lcf%rl% aﬁld gértcgmaé{'@a

2.44- 2. 30 (reartioR ddlytjonby2Acum evZﬁdr)lt;onZI\@;Gt}(etresxﬁﬁ ith Retb ethsr, fiBE] pnd drymRAdet. 41

Eg] (ézllllzl) uorlvéléﬁ)é%&g mé?%94/6 H%%T%i9§fﬁ€ﬂ%j"fﬂﬂ’g‘fcﬁlsé’b%]nﬁgrr| m di n-4-yl] amino

hexanoi cacid nmethyl ester Add 3 ng (0.01 nmol)
trans- bi s( dicys @heioi g, re)Pahhadizwshy+agetate [T. Bin, J Og. Chetn. 15
2004, 69. 4330-4335] to a m xture of 100 ng (0.22 mnol) 6-1[ 6-brono-5-(4-

met hoxyphen furo 2, 3 - dl r| m di n- 4- yHam noThexanoi ¢ acid nethyl ester, 47
ng (0. 34 rm%IH%TM& Bdr%mlwédpd%bfds SOy, {1 G5 MRDH)- 7ﬁét(ﬁséﬂhm

phosphate in an, t fzor t r t he
sol i d, concenfzgitérg’tﬂ?’ ?'lf??gt@ %{/D vsglgug%ntgslg%ora ﬁf) g?lg?ht(li?lh%ﬁ e22L|7cfde by
prepar at i veIBPLHRLET (mrdli eft-1.10ab,@H).acetonitril e). 59 ngy (57% of theor.) of
20t he desired product is obtained. LCMs (Method 8): R = 3.06 mn;, mz =
464 (M"y';? -1-N 7(400 MHz, DMSO-cl16): 8 = 8.32 (s, 11-1), 7.50-7.42 (m

6- MZED 7.16-7. 12 211), 5.09 (t, NH), 3.85 (s, 311), 3.58
(s 3H), 3.38-3.30 (1n, 211), 2.26 (t, 211), 1.51-1.37 (m 4H, 1.18-1.11
(ni, 211). (6Rp5-ZW!W&B@Tﬂ-@%&%dyﬁﬂeﬁ@%roﬁ,1ﬂﬁayfirrﬁﬁﬁ-n@'|l]6xyﬁl}B@tanoic acid
64[ 6- (4- Fl uor opheny1l) - (4 met hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl | am noThex
anoic acid ethyl ester é 5Add 3 nmg (0.01 mol)
trans- bi s(di cycl ohexyl am n)‘_g [TQ@di un(11) acetate [T. Bin, J. Og. Chem
2004, 69, 4330-4335] to a mxtur of 100 (0.22 =01) 6-{[6-brono-5-(4-
met hoxyphenyl ) furo[ 2, 3-dl pyrim / Thexanoi ¢ acid nethyl ester, 37
ng. (0 27 mmol ) 4-fl uorophenyl o id, 0. 45mol ). pot assi um
, [ t RT and then for 3 h
at 80C. After filtering off the 30|d ' filtrate

Dissolve 373 mg  (0.72 mmol) - (6R)-6-{[6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-
d]pyrimidin-4-yljoxy}heptanoic acid terz.-butyl ester in 4 ml 4 N hydrogen chloride in dioxan and
15  stir for 16 h at RT. After concentrating the reaction solution by evaporation under vacuum, purify
the residue by preparative RP-HPLC (gradient: water/acetonitrile). 171 mg (51% of theor.) of the

desired product is obtained.
LC-MS (Method 8): R, = 2.78 min; m/z = 465 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): & = 11.98 (br. s, 1H), 8.60 (s, 1H), 7.55-7.50 (m, 2H), 7.33-7.28
20 (m, 4H), 6.94-6.91 (m, 2H), 5.40-5.33 (m, 1H), 3.77 (s, 3H), 2.14 (t, 2H), 1.60-1.55 (m, 2H), 1 48-
1.40 (m, 2H), 1.31-1.17 (m, 3H), 1.28 (d, 3H).



10by vacuum_ev (?0,9 ation. Puri& the residue by preparative RP- HPéﬁ%(/&rlg% ent:

vVy- at er / aceVSht ?ﬁz 28 ng (26% of theor.) of t he deS|re%CEFg

obtained. LCMs (Method 5): R=3.07 mm ink = 478 (MFH)I 1H NMR
(400 MHz, DVMsO-cl16): 8 = 8.32 (s, 113),_19ﬂ9-7.43 (in, 4H), 7.25-7,20 (m
2H), 7.15-7.13 (m 2H). 5.09 (t, NH), 4.04 (q, 213), 3.85 (s, 313),
3.38-3.30 ( 2.24 (t, 2H), 1.51-1.37 (m 154H), 1.18-1.11 (m 5H).
Exanpl e 136E%Eﬁgéa§§

{[6-(4-Fl uorophenyl)-5-(4-nmet hoxyphenyl )ftro[ 2, 3-d] pyri m di n-4-yl ] am nol
hexanoi ¢ acitor4HBes)- 23{-[6HN%JOTQP@IB@OWM@WF*@WW%ﬁDm@W4-Yll]9?0’}PIOA‘d&t 1m
1 N sodium tign to a solution of 169 ng (0.37 mmol) 6-{[6-(4-
f I uor opheny qéﬁxh%ﬁgﬁﬁ%gyphenyl)furo[2 3-d] pyri m di n-4-yl]am nol hexanoi c
acid nethyl ester in 5 m dioxan and stir for 16 h at RT. After adding 3 m
1 N hydrochloric acid, comgéntmate the reaction solution by vacuum
evaporation. Mx the residue w\th diethyl ether, filter, and dry under

S5vacuum 165 ng (99% of theor.)y=ef the deShiyedHy oduct Qs obtai ned LG MS
0(%%'-1-NNR(40M—IZ DVSO-d6): 8 =
: NVTo2h 7.25-7.21 (m
N 30!

(Method 2): R=2.39 min; nilf{
14.25-10.15 (br. s, CO2H), 8. 3%
2H), 7.15-7.13 (m 2H), 3.85 (s, 3.34 (m 2H),
2.17 (t, 2H), 1.48-1.37 (M 1l (m 2H). 10 Exampl e 137
(6R)-6-{[6-(2-Fluorophe 3 . oxy-'enyl)furo[2 3-d] pyri mdin-4-yljoxy
} hept anoi ¢ acid H3C p R

et t hoxyphenyl ) furof 2, 3-
- d] pyrimdin-4-yl]oxy}heptanoig acid tert.-butyl ester in 4 m 4 N hydrogen
chloride in dioxan and 15 stir for 16 h at RT. After concentrating the
reaction solution by evaporation under vacuum purify the residue by
prepar atd veDRRIHPLCI(onadi €98% M@Mﬂw[acenemﬁMﬂjIe}{ﬁl%IZﬂﬁ{Lﬂﬁ&bmknﬂméQ4 )

f the d d = =
365 (NiE) o Meo R LA At IR0 P o iy e e e s e
1H), 7. 55- 7in50m( 4N Riddoger/ ct3ide. i8 io2e Mad shikfor 16.h94 RE. Akief dBncehbthtingbthd @eabricnd

1H), 3.77 (s, 3H), 2,14 (t, 2H), 1.60-1.55 2H), 1.48- 1. 40 2
g_m3 1- lj__D 17 (qﬁlutfgp.bby e!l_ybaggat(qg ur{(glpl) Vactgm purify the I'CSldl(le v plr_gparatlve RP-HPLC (g(ra ient: .

water/acetonitrile). 48 mg (52% of theor.) of the desired product is obtained.

10 LC-MS (Method 8): R, = 1.68 min; m/z = 494 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 12.11 (br. s, 1H), 8.60 (s, 1H), 7.55-7.50 (m, 2H), 7.33-7.28
(m, 4H), 6.93-6.91 (m, 2H), 5.60-5.53 (m, 1H), 3.77 (s, 3H), 2.47-2.37 (m, 2H), 2.31-2.33 (m, 2H),
2.13-2.05 (m, SH), 1.54-1.46 (m, 2H), 1.28 (d, 3H). |

[a]p®® = +123°, ¢ = 0.260, chloroform.

15  Example 139

4-tert.-Butoxy-N-[(2S5)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-y1]oxy} propyl]-V-

methyl-4-oxobutane-1-ammonium chloride




WD 2007/ 079862PCT/ E1P20061011826 - 191 - Exarrpl e 138 (+)-4- HE&;’ z}
{[ 6- (2- FI uoMSHRUAPTIRE. (4- et hoxyphenyl ) futo[ 2, 3-cl ] pyri mi BF -29 ?W?%
ptopyl] - (methyl)am no}butyric acid 5D ssolvel02 ng(93%urity,0 19 -

nanol ) 4-{[ (2S)-2-{[6-(2-fl uorophenyl)-5-(4;.

met hoxyphenyl )fur o[ 2, 3-d] pyri m di n-4-yl ] oxy}propyllinmethyl)am nol butyric
acid ten. | Qri Sfor
2ci Lo+ Ry B3 k2ol by Moy BopcRD e e S b b
vacuum pur {0f8y rhe) 46&9@%h)btyoxpprepﬂ](mbuhybarﬂﬁ>e}l’dmﬁc (agtdadv énmtyl ester in 2 ml THF,

water/acetonltrl 52% f t hear of . t.he desir r

obt i ned. 10" G ERTRECADE BTN 51 agnhy Py O <53l . By SRR pivon
MHz, DVBO- d@)91 nnét) l&hlbio Sm-ethﬁlphelabi))-é pﬁer@@fu{o& 3-31]ﬂ)yr1m7du'fe5m73 5@ ”I(Hﬁ aRcH)lﬁ mg
733728(m 4H) , 93-6.91 (na, I—fi) 1( I_%l

2 47-2. @104211:5101) ?trg-j} bgtygagmeqﬁlun?]_q}hde zStgéhlee@:élo{L Irﬁlxtgrlq) or 115 15% R lf,éte{? mgoH) |
1.28 (d. 3|'Dvafe* and ot Foethter wabd 3ne §°“a'ra%d2<ﬁgam Ei"%EQ‘f i MN ur%&ﬁ@?&)d cid,3fhd
4-ten. - But oxy- N-K2S) - 2- {[ 5- ( 4- et hyl enyl) enyl furo[ 2, 3-d] pyrim

di n- 4- yl | ox$Anpsréple NNmEaC Y -c3angsedio it @mmbm@rmcqﬁrf@mrrd@DM @%fi Py by
2007/ 079862pX I i de
(60% di spersi oﬁgr@h%qé]}g?]%&% ein)t Wa%eﬂacf%ﬁtai?eﬁoér’]ﬁg%é 2‘1296%0%&?8 .Ogelé(r?gréol#;a]p RO

4- 1[ (29) - 2- yptiroxg.pr opyl | i met hypani nol butyric acid tert.-butyl ester in 2 m
THE, with ice cooling. After stirring for ten mnutes with ice cooli ng, add

Z iﬁ: (lﬁ 0(92 fgé@ﬁf/%(ga E?) -zg@g)rﬁ fu5f38[(¥[, Ii-ckiL]HByrl mdine in 3 nil THF and 16

ng 5 (0.04 nmol) tetra-n- butyI ammnl umiodide. Stir the reaction m xture for
16 h at RT. 'HARMR (460 NHgDWSOd,):arl9.21-hygb (radeipB &5 (WaHh 7t36€7. HepakH), ed4drdgani ¢
phase with ydrochl ori Cl and concentrate vacu ev i

Take up. t helhabaus Tt Geafion Vrt FARDNED e BUFt By i e R 2hbLC
(gradient: wad.enbasefnni 4. h@@m 289, 101y- (519&{@ QH) t1m01r33)(npﬁ2mm odessmped product
is obtained. 10 LGM5 (Method 8): R = 2. rn/ z 530 (M TIC1l+H) + ' H NWR
(400 MHz, DI\/BOd6)15:977955(mNH) 865(5 1H) 7.56-7.51 (m 2H),
7.44-7.40 35-7.32 (m 2H), 5.80-5.64 (m IH), 3.16-2.76 (m 4H),
271(q, 2H) 266259(m 2H), 2.33-2.29 (m 2H), 2.24-2.16 (m 2H),

1.77- -42rlp 5)-A {384 Fr3Bhesp)-6- 1fiko 03 -dibyrimditith-4- r ethyl)-

15(+) - 4 {[(qug -2- 5{(3 Et%% plg?e)ny % phgny ]%))(Jr o[ 2, ﬁéﬁyﬁﬁg{?n 4-yl ] oxyl p
ropyl I (met h%lm)lo}baﬁ‘rlﬁé@@)utyrl c acid Dissolve 93 ng (0.16 nunol)

4-tert.-but oxy- N[ (25)-24[5-(4-ethyl phenyl)-6-phenyl furof 2, 3-

Dissolve 93 mg (0.16 mmol) 4-fert.-butoxy-N-[(25)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-
d]pyrimidin-4-ylJoxy} propyl]-N-methyl-4-oxobutane-1-ammonium chloride in 3 ml 4 N hydrogen
20 chloride in dioxan, and stir for 16 h at RT. After concentrating the reaction solution by evaporation
under vacuum, purify the residue by preparative RP-HPLC (gradient: water/acetonitrile). 50 mg

(64% of theor.) of the desired product is obtained.

LC-MS (Method 8): R, = 1.87 min; m/z = 474 (M+H)*



d] pyri m di opyl I - N- met hy1- 4- oxobut ane- 1- ammoni 3 m
4 N hydroggw%zmﬁl%ﬁ%rzde in dioxan, and stir for 16 h at %%f&‘%?@ﬁqﬁlh&
concentrating the reaction solution by evaporation under vacuum purify the
resi due by preparative RP-HPLC (gradi entiojater/acetonitrile). 50 rrg (64% of
theor ) of the desired product is obtained. LCM5 (Method 8): RE = 1.87 mn;
nth = 474 M’I’U&/{R ooﬂvﬁﬁ Métb&'?"%%@% ?&@@73)@)1199755 i%zé% A1y 74§4733;H)
8.57 (s, 1H). -7.52° P 7.42 31-7

5.53-5.46 (@, SH_IIH)7 3127 198n, @), 2Hp; 5%(5101@) 438(qn2H2I-Z)50 -2423@s, 2H2.2. @rﬁ 212(11%)

2 10,3 02 (0 el 6 (o bt (M 09 o102 = 178 ¢ -

f[ 5-(4- Et hyl phenyl)-6-(2-fl uorophenyefuro[ 2, 3-d] pyri m di n-4-yl ] oxy}

hept anoi ¢ g’ = +171° ss00.2€0, 8flommprf0. 15 mmol )

6-{[5- (4-ethylphenyl)-6-(2-fluorophenyl)furo[2, 3-d] pyrim din-4-

yl ] oxyTh pt@noiq g& dtert.-butyl ester in 2 nil 4N hydrogen chloride in

di oxan d 16 h at 10 RT. After concentrating the reaction solution
by evaporation under vacuum purify the residue by preparative RP-HPLC
(gradient: oetsen/Easehemi-6-(J-BlorophnyMBur6LB%) pimﬁlhﬁmryl)oxg»}‘heptﬁmam red product
i s obtained as racenate. LC-I\/B Method 8): 12.4= 3.06 mn; nmz = 463 (1\4+H)
11-1-NWMR (400 MHz, DMSO d6); :11 98 (br. s, 1H), 861(5 1H) 7.55-7.51
(m 2H), 7.33-7.28 15(m 4 3,C m\21-7.19 (in, 2H), 5.38-5.32 (m IH), 2.63
(g, 21-1), 2.02 (t, 2H), 1.57-1.%2 (in, ZI—P:, 1.43- 1.37 (in, 2H, 1.27-1.18
(m 8H). Example 142

(-)-(6R)-6-{[5-(4-Ethyl phenyl
xyl hept anoi ¢ acid - WD 2007107

fluoro hen I)furo[2 éHd]pyrlmdln 4-yl]o
PLT/ EP2006 18

@V

Dissolve 80mg (0.15 mmol) 6-{[5-(4-ethyiphenyl)-G-(2-ﬂuorophenyl)furo[2,3;d]pyrimidin-4-
ylloxy }heptanoic acid fert.-butyl ester in 2 ml 4 N hydrogen chloride in dioxan and stir for 16 h at
10 RT. After concentrating the reaction solution by evaporation under vacuum, purify the residue by
preparative RP-HPLC (gradient: water/acetonitrile). 12 mg (16% of theor.) of the desired product

is obtained as racemate.
LC-MS (Method 8): R, = 3.06 min; m/z = 463 (M-+H)"

'H.NMR (400 MHz, DMSO-d¢): & = 11.98 (br. s, 1H), 8.61 (s, 1H), 7.55-7.51 (m, 2H), 7.33-7.28
15 (m, 4H), 7.21-7.19 (m, 2H), 5.38-5.32 (m, 1H), 2.63 (q, 2H), 2.02 (t, 2H), 1.57-1.52 (m, 2H), 1.43-
1.37 (m, 2H), 1.27-1.18 (m, 8H).

Example 142

(-)-(6R)-6-{[5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-yl]oxy } heptanoic acid



R e

Di ssol ve 420 0.81 Mo

(6R) - 64[ 5- (W& W&Wﬁ?ﬁ-ﬁ%yl) 6- (2-f1 uor ophenyl ) f ur of 2, 3- d] pyr¥GT/&FA006/011826

45yl 1 oxy}heptanoic acid tert.-butyl ester in 5.3 m 4 N hydrogen chloride in
dioxan and stir for 16 h at RT. After conpgentrating the reaction solution by
evapor ati on under vacuum purify the 5residue by preparative RP-HPLC
(gradient: water/acetonitri . 200 ng (53% of theor.) of the desired
product is obtained. LC-MS (Method 8): R, =3 03 nm nmz = 463 (M+H).

"H NVR (400 MHz, DMBO-d6): 5 = 111), 8.61 (s, 1H), 7.56-7.50
(m 2H, 733727(m 4H), 7. 5.39-5.31 (m 1H), 2.63 (q,
2H), 2.12 (t, 2H), 1.58-1.53( : m _@H), 1.28-1.18 (m
8H) [a]D2 = -62, 0. 390, chle
(+)-(68)-6-{[5- (4 Et hyl pheny1l) - 6- ( qurophenyI)furo[ , 3-d] pyr

m di n-4-yl i oxyl hept anoi c : AteH0 ng (0. 11 rrrml)

nc. - 6- {[ 5- (4- et hyl phenyl) yl)furo[ 2, 3-d] pyri m di n-4-

yl i oxyl hept anoi ¢ aci d chrogs nto the enantioners [col um:

Dai cel Chiral pak AD-H, 5 um 250 nmx 20*mm flow 20 nmilmn; detection: 245
nm tenperature: 25C, eluent: 83%iso- WD 2007/ 079862PCT/ EP2006/ 011826 -
195 - hexane/ 7% ethanol]. 8 ng (16% of theor.) of the desired

enanti omer i aI I duct HP i cel
i ral pak AstwesPi e BEE S G S SR oA oGt S i

t enper at ur m-ylﬁ@}he@{auﬁatac1d85%ﬂu$@ektefxlarﬁe3! ﬁlﬁ%}ehh&a@h]chﬁhﬂ{éhd\hﬁxa(n%ﬁ shiHZor
DMSO-d6): 5 = 11, (FF? % ‘;\? ‘?3728
(m 4H), bG_I.h at lfé ,@ @fie)ntratglg:g@e Seagtiork Fﬁlutf'gbby ezla%cgatto& un. ?_ri)vac n?[_ZPU(

1.58-1. 53 (1"&1d12e|‘9>y prepfdtivelRBYIPLOY (gfddlent: Iwatdfadetdifitrifd)) 2@hg (5[3@/1 lo¥ a@oﬂ‘ﬁgf)thec
=0. 235, chloroform anpl e 144 10(3- {[5-(4-Met hoxyphenyl) 6- phenyl furo[ 2, 3
-d] pyri ni di $esigednrpdugidy obtaingd. - et hyl but oxy) .aceti ¢ acid H3C 0

~ LC-MS (Method 8): R, = 3.03 min; m/z = 463 (M+H)"

"H-NMR (400 MHz, DMSO-d): & = 11.97 (br. s, 1H), 8.61 (s, 1H), 7.56-7.50 (m, 2H), 7.33-7.27
(m, 4H), 7.21-7.19 (m, 2H), 5.39-5.31 (m, 1H), 2.63 (q, 2H), 2.12 (t, 2H), 1.58-1.53 (m, 2H), 1.47-
10 1.38 (m, 2H), 1.28-1.18 (m, SH).

[OC]D20 =-62°, ¢ = 0.390, chloroform.

Example 143

(H)-(65)-6-{[ 5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-ylJoxy }heptanoic acid

15  Separate 50 mg (0.11 mmol) rac.-6-{[5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-
ylloxy}heptanoic acid chromatographically into the enantiomers [column: Daicel Chiralpak AD-H,
5 um, 250 mm x 20 mm; flow: 20 ml/min; detection: 245 nm; temperature: 25°C; eluent: 93% iso-



SRR

,(Agdéléll gunmol ?‘}c(h%%oﬂég?% sodi um hydr oxi de solution to a sol Uti’CT/EPfZOOG/OllS?G

net hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl]oxy}pentan-2-ol in 20 m
tol uene. After adding 184 ng (0.54 mol ). petra-n-butyl anmoni um

hydr ogensul phate and 2.11 g (10.83 nmol) 15 tert.-butyl bronopacetate, stir
the reacti Olrﬂexgﬁe)ﬁ%re?hafnglﬁ g‘ﬁlg 1@5/ Zp%eoﬁi]to?rth&@@élﬂe@%narglo'frﬁﬂggﬂgfeﬁmgrp%dﬂf:tels
adjust to pH 7 with concentra hydrochl oric acid and extracCt three tines
with 50 nml elitahddor onet hane each t| me. Wash the conbined organic extracts
with satd. aqueous sodiumchloride solution, dry over sodium sul phate, and
filter. Con rates { p th p.due
in ethyl acgtﬁﬂ({:eﬁandwgnrulg Jo}u{%& fagglh(y (%%ég? g%ﬁl on s?%%gymowgdﬁﬁh’
(sol vent: fa'lat@tlomahyhm;atembaatere £¥r€neletinlsYaisehated Bt bhaol] 5: 1) Purify the
pr oduct obt ai ned once nore by preparative RP-HPLC (gradient:

vvater/ac 2 Y of .t r.) r.od

obt ai ne %%@bpé\%ﬂﬁ Méﬁéf%aﬁéﬁpﬁeaﬁﬁég{% ﬁ@ ?]@Eqﬁg ’)Zlﬁ)t ffﬁ 128 76
nm nz 4@@ 46yIA211).19 (MRHZO.0DTO@E 2RG D BRZ 006/ D118281); 1.386.53 (mRHYVR4{-400
VHz, DIVBO dGé [l esser stereaqisomer in square brackets] S = 12.49 (br. s,
111), 8.57 (49 @R, 18-EB¥ (38H}y ~ 7 55.7. 52 (m 211), 7.42-7.37 (m 5H).
7.04-6.99 (m 211), 5.53-5.46 (m 111), [5.41-5.34, m 1H], 3.88 (d, 211),
3.82 (s, 3Hy],8=4%08¢ 39. 269 chibfornl- 89-1.82 (m 111), 1.55- 1.48 (m 1H),
1.28 (d, 311) 1.00 (d, 3H). 5 Exanple 145 (3- -

{[5-(4- Met hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxyl

- 1- et hyl buﬂmgleééi cacid (Enantiomer 1) 280 ng (0.61 mvl)

(3-1[5- (4- et hoxyphenyl) - 6- phenylfuro[ 2, 3-d] pyri m di n-4-yl ]Joxyl -1-nethyl-
10 but oxy) agefrs.¢4- ﬁfélh@xﬂlpﬁeﬁ%ﬁ?)p@ﬁlﬁhﬁglré{hr3QﬂP}Irﬁ)igﬂlﬂﬂh5’1}B§ -Y-rde gf%utto acetic acid

st ereoi soners. [ col um: "chiral I ca-gel ‘phase based on the sel’ector

pol y(N-t net hacryl oyl - L-1 euci ne-di cycl opropyl net hyl am de), 670 mm x 40 mm
flow. 80 m/mn; det ection:Hg%Gonm tenperature: 24C, eluent: 60%

i sohexane/ 40% et hyl acetate]. ny (39% of theor.) of the

di astereonerically pure Enanti oxe i s ob€HinegH, 15 HPLC: R = 3.40 mn
[colum material as above, 250 4 6 flo 2 m/ . eluent: 50%
i so- hexane/ 50% et hyl acetate; tenpefatursg: @ Hmd 9): Rt = 3.79

mn; rri/z = 463 (MtH) + 111- NIVR(4OM—|z DVSO- d6) : 12.50 (br. s, 111),
8. 57 (s, 11- 1) 7.55-7.52 .37 (m0511), 7.03-7.00 (m
211), 5.53-5.45 (m 111), Ng1 (s, 3H), 3.47-3.39 (m 1H),
1.88- 201.81 (m 1H), 1.5°% ), 1) 28 (d, 3H), 1.00 (d, 311).
Exanpl e 146 WD 2007/ 079862 {826 - 197 -

Add 4.8 ml of 11.25 N sodium hydroxide solution to a solution of 2.19 g (5.41 mmol) 4-{[5-(4-
methoxyphényl)-6-pheny1furo[2,3—d]pyrimidin-4-y1]oxy}pentan-2-ol in 20ml toluene. After
adding 184 mg (0.54 mmol) tetra-n-butylammonium hydrogensulphéte and 2.11 g (10.83 mmol)
15 tert.-butyl bromoacetate, stir the reaction mixture for 15h at 70°C. After cooling to room
temperature, adjust to pH 7 with concentrated hydrochloric acid and extract three times with 50 ml
dichloromethane each time. Wash the combined organic extracts with satd. aqueous sodium
chloride solution, dry over sodium sulphate, and filter. Concentrate the filtrate by vacuum
evaporation. Take up the residue in ethyl acetate and purify by flash chromatography on silica gel
20  (solvent: first ethyl acetate, then ethyl acetate/methanol 5:1). Purify the product obtained once
more by preparative RP-HPLC (gradient: water/acetonitrile). 0.29 g (11% of theor.) of the desired

product is obtained as a racemic mixture of diastereomers.

LC-MS (Method 8): R, = 2.76 min; m/z = 463 (M+H)"



H3 280 ng (0 61 mmol)

(13- 45- (4- mreMELIOHBINEROET) - 6- phenyl furof 2, 3-d] pyri mi di n- 4-y| | BKYEPL0GERIHFRE

but oxy) acetic acid is separated chromatographically into the stere0|sorners
[colum: chiral silica- gel phase based the sel ect or

pol y( N- net hacryl oyl - L-1 euci ne- dlcyclopropy?nethyl anlde) 5 670 mm x 40 mm

flow. 80 m, 6 te eraUHe t:. 60%
i sohexane/ 4%‘*%&%1%& 3@%% jﬂ\éfa dcglgln%‘?ﬁ‘ Y5O f%éodlrare) %&ettsﬁg 2 s, 1),
<[1I| alst er eorreerm@l 1H/) [&HSes Elﬂi}n‘l 5507131 (2, 2|H$ ’DJDI—a?P@ﬁi sﬂgj&m@@mm 2?1)8953132%?,
colum nmateria oW e] uent 0
|0 hexanel Stvdeting 1 deditl S5 (b st icopady 58 re B (koMo R
3.78 mm m1248:(1nfl§ﬁ)(1Mg ,313#1.@%@&% (400 MHz, DMBO-d6): 8 = 12.50 (br. s,
1H), 8.57 (s, 7.32(m 2H). 7.42-7.37 (m 5H), 7.03-7.00 (in, 2H),
5.53-5.45 (m lkb 3.88 (d, 2H), 3.81 (s, 3H), 3.47-3.39 (m 111), 1.88-
1.81 (mS 1Hixample®ts] 48 (m 1H), 1.28 (d, 3H)., 1.00 (d, 3H). Exanple 147
15[ 2- ({[ 5- (4- Ethylphenyl) 6- phenyl furo[ 2, 3-d] pyri m di n-4-y1] oxyl net hyl ) -3, 3-
di met hyl but(% % 4 ﬁ%ﬁb&;ﬁbh 3%-phe}(¥?ﬁ%{9§/cﬁ’5ﬁi%§&ﬁ’-@’5/1]% O%Oflﬁ{eﬁl}l%&%ﬁy)aceﬂi% -acfidd
1.0mM 4 N rogen chiforide in dioxan to
[2-(I15-(4-@hh?hpﬁeﬁyl) 6- phenylfuro [2,3 d]pyrlnldln 4- yI] oxy }
met hyl ) -3, 3 -di net hyl but oxy] acetic acid tert. -butyl ester and stir for 48 h
at RT. After concentrating e reaction solution by evaporation under
vacuum purify the residue prneparative RP-HPLC (gradient:
wat er/acetonitrile). 122 ng (88%f theor. he 5desired product
(racemate) i-s obtained. LC M5 : _ ﬁk? nm nlz = 489 (M+H) t
*11-NMR (400 MHz, DMSO-d6): 8 2 , 859 _08i, IH), 7.53-7.51
(m 2H), 7.39-7.36 (m 5H), 7.3%%/29 (g 21 4053 ()fd, 1H), 4.47 (dd,
111), 3.88 (dd. 2H), 3.38-3.29 (n] ZFD 2.68 (q, 2H), A.54-1.49 (m 1H),
1.24 (t, 3H), 0.71 (s, 9H) ‘ R
[ 5- (4- Met hoxyphenyl) - 6- phé
- 1- met hyl pr opoxy) pr opi oni . N
to 500 ng (0.96 mmol ) 3-(24[5-(4- rnetho

yrim di n-4-yl ] oxyl
4 N hydrogen chloride in dioxan
phenyl) - :
280 mg (0.61 mmol) (3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylloxy}-1-methyl-
10 butoxy)acetic acid is separated chromatographically into the stereoisomers [column: chiral silica-
gel phase based on the selector poly(N-methacryloyl-L-leucine-dicyclopropylmethyl amide),
670 mm x 40 mm; flow: 80 mi/min; detection: 260 nm; temperature: 24°C; eluent: 60% iso-
hexane/40% ethyl acetate]. 108 mg (39% of theor.) of the diastereomerically pure Enantiomer 1 is

obtained.

15 HPLC: R = 3.40 min [column material as above, 250 mm x 4.6 mm; flow: 2 ml/min; eluent: 50%

iso-hexane/50% ethyl acetate; temperature: 25°C]
LC-MS (Method 9): R, = 3.79 min; m/z = 463 (M+H)"

'H.NMR (400 MHz, DMSO-dg): § = 12.50 (br. s, 1H), 8.57 (s, 1H), 7.55-7.52 (m, 2H), 7.42-7.37
(m, 5H), 7.03-7.00 (m, 2H), 5.53-5.45 (m, 1H), 3.88 (d, 2H), 3.81 (s, 3H), 3.47-3.39 (m, 1H), 1.88-
20 1.81 (m, 1H), 1.55-1.48 (m, 1H), 1.28 (d, 3H), 1.00 (d, 3H).

Example 146

(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3 -d]pyrimidin—4-yl] oxy}-1-methylbutoxy)acetic ~ acid

(Enantiomer-2)



15 6- phenylf d] pyri m di n-4-yl ] oxy}-1-net hyl pr opoxy) d
tert. butyl ObF/Di%éLstlr for 16 h at RT. After concentraﬁéﬁ&ﬁ%ﬁ@@tﬁtlon
sol ution by evaporatl on under vacuum purify the residue by preparative
RP-HPLC (gradient: water/acetonitrile).._ 282 ng (56% of theor.) of the
desired product is obtained as (R SIS, R) racemate. LC-M5 (Method 8): R =
2.72 mn; mz 463 (M1- 1)-I+C %Lll-NI\/R (400 MHz, DVMSO-d6): 8 = 12.09 (br. s,
1H), 8.57 (s, 1H) 7.54-7.51(mx\2H), 7.42-7. 36 (m 5H) 7.03-6.99 (m 211),
5.41-5.34 (m 1H), 3.81 (s, 3H) 50-3. 4 C}E) .27 (t, 2H), 1.18 (d,
3H), 0.88 (d, 3H). WD 2007/07§ PCT/ EP2Q /0 26 - 199 - Exanple 149
3-(2-{[5-(4- Met hoxyphenyl) - 6- @ QHyI ] oxyl -1-rnethyl p
ropoxy) propionic acid (Enanti one ) H3--q 240 %(o
mTDI)3-(2-{[5-(4-rrethoxyphen 1) - 6- heny furo[ 2, 3-d] pyr md| n-4-yl Joxy}- 1-
met hyl pr opoxy) pr opi oni ¢ : Neemate) is separated into the
enantioners by chiral - ph aphyi [ colum: chiral silica-gel phase
based on the sel ector pol e} XF L- | euci ne-di cycl opropyl net hyl
amde), 670 mMmm x 40 mm flow 80 m /mn, detection: 260 nm tenperature:
24C, eluent: 60%iso-hexane / 40%ethyl acetate]. 119 ng (50% of theor.) of
10Enant i omeig ngl .60 Bl N[5 {HPhctho 3 phenyt) Ao HIh Pk G OB LNYPr i S ALy Hox AS1 -BRAYE,
250 mMm x 4. m%@ %ﬁdﬁ@ng[ JdP Bp n%)ﬁgp A)blnsoqhexgmrie / SOﬁetﬁil aCZt ate;
t errper atur éutozs)@fetle @ciNgs emﬁé&h@)natoaraahlzalmmwe pipfegisemergFolupmpyhiral silica-

(m ZIIEIDNR (7%9#])_ p%Gba?Q@Qndg% se@ectbr %{% @Qﬁ n(éfﬂacryﬁyyl %'TQucmg dﬁ:}clgﬁrop}lilﬁ'}t%/l? aé‘h’ey 51
3H), 3.50- 37810 rxi 40@1&1) ﬂ02' Z?’n@tmmszﬁﬁtect@n 1860(min; H))era@reB84Z© elg@H):. 6Q‘-_’A(a$ﬁpl e
150 0

3-(2-{[5- ( zfl.eﬁénte/ﬁg)éyetwl aceia)te 6116 e%gé}lf/ of t eQr )30f Cﬁxe dlasterecanerlcilly ylfu]re Ena}nuim 2t lﬁ | pr
opoxy) pr opidbteiredaci d ( Enanti onmer 2) V\D 2007/ 079862PCT/ EP2006/ 011826 - 200 -
H3C- 0

HPLC: R; = 3.80 min [columh material as above, 250 mm x 4.6 mm; flow: 2 ml/min; eluent: 50%

iso-hexane/50% ethyl acetate; temperature: 25°C]
10  LC-MS (Method 9): R; = 3.78 min; m/z =463 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): & = 12.50 (br. s, 1H), 8.57 (s, 1H), 7.55-7.52 (m, 2H), 7.42-7.37
(m, 5H), 7.03-7.00 (m, 2H), 5.53-5.45 (m, 1H), 3.88 (d, 2H), 3.81 (s, 3H), 3.47-3.39 (m, 1H), 1.88-
1.81 (m, 1H), 1.55-1.48 (m, 1H), 1.28 (d, 3H), 1.00 (d, 3H).

Example 147

15 [2-({[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy }methyl)-3,3-dimethylbutoxy]-

acetic acid

CH

acee

- K o)
I\ Lo



240 ng(0. 4

mol ) 3- ( 2- ?\NQ %027/%%%8xyphenyl) 6- phenyl furo[ 2, 3-d] pyri m cﬁ(aT/EPﬁPq%WPﬁl

et hyl propoxy) propionic acid ((R SIS, R) racemate) is separated into the
enanti omers by chiral - phase chromatograpdg- [ col um: chiral silica-gel phase
based on the selector poly(Nnethacryloyl- 5 L-Ieucine-di cycl opr opyl met hyl

am de), 6705diM ¥ nftQ NM8ydfob@ehi&ilenth/dRd-an td%fﬁgl(@ag nz&@ [artz Q@ﬂ@l’pﬁéﬂ%f’l)eé

24C; eluent: 60% i so-hexane / 40% ethyl acetate oof t heor.) of
Enant i oner Prenxdfugstid. didirraimidypt alloR ) medyl8 Srdimet vtewﬁaq?ﬁ% é?lfi aer'te‘?§tyhﬁis¢feand25o
g;nngefafup;mr IéJé lé]@\ﬁfat aTth@ﬂ d(&nce%{ré{ﬁ'@tthe rEHoh %&u@&%@%aﬁoré%&%‘ﬁ&é?ﬂacﬁ&b%%ﬁ
111- 14VR ( 40Orenidie b)DNBIZar@t ‘RIGHE ( pergdent: bvaterécetmmrﬂe)Slgﬁn% 8% ¢d)theoy.) Bthe 571
(m2H)7 .99 (m 2H), 5.41-5.36 (m 1H), 3.81 (s,
f%%‘ied(pg"%“%%‘ze’g%)?s%btgg 71,18 (d. 3H), 0.88 (d, 3H). Exanple
151 15( ) {[(2R) - 3-115- (4- Et hyl phenyl) - 6- (2-fl uor ophenypfuro[ 2, 3-d] pynm d
4-yl | oxyl -IZ-Mst (Method 9):Royl4]40xmih; ezAB @detlit e  -201 - acetate in 2.8 ni
abs. THF to OC and add 1.27 m (1.27 mol) phosphazene base P4-t-Bu (I M

solution in f tlon h
2t RTthenantated e DPRSTE LS 155" Fin 0Fe andort 15 T 2bl £ 1ok 8
hydr ochl or (e, ag,d.3 1EX19 @t HM 4.58 @ucﬂpn@mdﬁaﬁﬁ,&&tr@dd,tm, DBYAND Cmplidse.cever
sodi um sul ph nce rate e m Purify the raw product by 5
preparati ved %Hﬁi‘gl ?é '5.4(\}&?13 (ﬁalc@i (Lml trile). Conbine the product
fractions obtai ned, concent rate by vacuum evaporation and purify the residue

furtherigby Eﬁ%ﬁ@ chromat ography on silica gel (gradient:
cyclohexane/ ethyl acetate 30:1 -> 5:1). 121.1 ng (24.3%of theor.) of the

t ar get pro tained. LC-M (Method 8):. R = 3.3 nv'z = 493,
(V) . 201 = vk ElabE e RSP BoL g Loy Togily o g ropoPERS )
7.35-7.28 (and 4H), 7.20 (d, 2H), 4.40 (dd, 1H), 4.35 (dd, 1H), 4.09 (q, 2H),
3.99 (s, 2H), 3.28 (d, 2H), 2.63 (q, 21-1), 2.08 (m IH, 1.20-1.14 (m 6H),
0.71 (d, 3H). [ay.() =c 0,455, chloroform Exanple 152 15(-)- {[(2R)-3-
{[ 5- (4- Met hoxyphenyO0- 6- ( 2- ﬁaﬁﬁr@phenyl )furo[ 2, 3-d] pyri mdin-4-yl]oxy}

-2-nmet hyl - propylioxylacetic aci\d ethyl ester

Add 4.0 ml 4 N hydrogen chloride in dioxan to 500 mg (0.96 mmol) 3-(2-{[5-(4-methoxyphenyl)-

15 6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylpropoxy)propionic acid tert.-butyl ester and stir
for 16 h at RT. After concentrating the reaction solution by evaporation under vacuum, purify the
residue by preparative RP-HPLC (gradient: water/acetonitrile). 249 mg (56% of theor.) of the
desired product is obtained as (R,S/S,R) racemate. '

LC-MS (Method 8): R, = 2.72 min; m/z = 463 (M+H)*

20 'H-NMR (400 MHz, DMSO-dg): & = 12.09 (br. s, 1H), 8.57 (s, 1H), 7.54-7.51 (m, 2H), 7.42-7.36 -
(m, 5H), 7.03-6.99 (m, 2H), 5.41-5.34 (m, 1H), 3.81 (s, 3H), 3.50-3.41 (m, 3H), 2.27 (¢, 2H), 1.18
(d, 3H), 0.88 (d, 3H).



- Cool asol uti onof 359.5 ng(1.01 rinnol)4-chl oro-5- (4- et hoxyp hen%lé-& (12-

f1 uor ophenyWPra994P?882 d] pyri ni di neand250 nmg(2.5 mol ) (-)- PCT/EP2006/011826
{f (28) - 3-hydroxy-2- 20 met hyl propyl ] oxy}ethyl acetate in 2.8 ml abs. THF to
0C and add 1 27 nl (1.27 mol) phosphazeqng base P4-t-Bu (1 Msolution in
hexane). At the end of addition heat to R and stir for 2.5 h at R, then
add water tg. % f@actlon m xture and neutralize with 1 N hydrochl OI’IC aci d.
Extract w tH-drchror omet hane, dry the organi c phase over sodi um sul phate and
concentrate under vacuum Purify the raw product by preparative RP-HPLC
(gr adi ent : 3@t Er-{4elethoxiphenyl) e)-pheri{uBo[Ag-RHEdiE%dfoxy heorthylpepoxhpropianiget
product is o@t(g.nm%o . 2007/ 079862PCT/ EP2006/ 011826 -202 - LC- M5 (Met hod
9): R = i = 495 (MtH)+ ' H- NWMR (400 MHz, DMSO-d6): 8 = 8.62 (s,
1H), 7.55 7.50 (m 2H), 7.34-7.28 (m 4H), 6.94 (d, 2H), 4.44 (dd, 1H), 4.37
(dd, 1H), 4.06 (g, 2H), 4.06QC¢tsy 2H), 3.78 (s, 3H) 3 32-3.28 (m 2H), 2.09
(m 1H), 1.18 (t, 3H), 0.85 (d, \3H). 5[oc]n =C = chl orof orm Exanpl e
153
(+)-3-[(18)-2-{{5-(4-Ethyl phen
] oxyl -1-methyl et hoxybr opi oni c \8
CH3 CH30CH3 10Cool a solution o
4- chl or 0- 5- (4- et hyl phenyl)
ng (approx. 1 47 mmol) (+

(2f|u ro nyl)fur023d]pyr|md|n4 yl

7 tertO

487. 1 1mg ( O%purlt 124 nmol )

6-(2- fAuorgplenyehyro[ 2, 3] pyri m di ne and 300
y- 1nethy|ethoxy]prop|on|c acid
tert.-butyl ester in 3.5 C and add 113 nml (1.13 nnnol)
phosphazene base P4-t-Bu (& hexane). At the end of addition,
slowy heat to RT and stir for 2 h at RT, then add water to the reaction

m xture and neutralize with 1 N 15 hydrochloric acid. Extract with

di chl or enetdang, doye tael)or ga@t {{5-phaskoxyyemnyB-eciheml id[ HBreipgrimitin-¢-giloenti-at e

under vacuum, Purify the raw. arative RP-H radi.e

e/ e R pirons” il FSY Sy e RREDR Shaisa Rl T R Pt
obt ai ned. Lﬁa%hfo%ﬁwgﬁgh)gbcolu&n clitraftsifida-g8l ﬁhase 5&%% 6rMhH)e'Iector poly(N—iﬂ'dt}MB@lo@ﬂoo
MHz, DMSO-cl.6): 5 1H), 7.56-7. 35-7.29 (m

7.20 (d, 2eﬂzhﬁb‘CIHG4dla>§l%mylﬂPﬂ)ﬂ a@l@s {§dgum fléOmB‘-l f@wg 887111@}? dqigetion; %@n@ ;45

(m 2H), tglgpe(rﬂurezba"(? %lu%gt (ﬁb% %bbhexa%e 324008 eth?llg:()etatél_} 2(h 1(1& (S@Jo"l)of tite&:f ded,
2H) . [al]D20:+1 | or of orm

0 Enant1omer 1 1s obtamed

HPLC: R, = 3.60 min [column material as above, 250 mm x 4.6 mm; flow: 2 ml/min; eluent: 50%

iso-hexane / 50% ethyl acetate; temperature: 25°C]
LC-MS (Method 8): R, = 2.81 min; m/z = 463 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 12.06 (br. s, 1H), 8.57 (s, 1H), 7.54-7.51 (m, 2H), 7.41-7.36
15 (m, 5H), 7.03-6.99 (m, 2H), 5.41-5.36 (m, 1H), 3.81 (s, 3H), 3.50-3.41 (m, 3H), 2.27 (1, 2H), 1.18
(d, 3H), 0.88 (d, 3H).

Example 150

3-(2-{[5-(4-Methoxyphenyl)-6-phenylfuro[ 2,3-d]pyrimidin-4-yl]oxy}-1-methylpropoxy)propionic

“acid (Enantiomer 2)



WD 2007/ 079862PCT/ EP2006/ 011826 - 203 - Exanple 154

(-)-{[ (2R) -¥8O{2087/029862 hy| pheny1) - 6- ( 2- f | uor ophenyl ) f ur o[ 2, BB-HEP$906/011826

m di n-4-yl ] oxy} =2-methyl propylioxy} acetic acid 5Dissolve 95.0 ng (0.19
i ol) (-)- WR)-3-{[5-(4-ethyl phenyl)- 65 -quorophenyI)furo[2 3-

d] pyri m di n-4-yl| oxy}-2- et hyl pr opyl! | oxyfF ethyl acetate in 1 m THF and 0.3
nil methanol, and add 0.96 né: N sodi um hydr oxi de solution. Stir the

m xture for 30 mn at RT, Hﬁ én Qeutralize with 1 N hydrochloric acid and
extract with dichloromethane. Concentrate the organic phase by vacuum
evaporation. 57.1 ng of the ta C"(‘ﬁS. 7 %of theor.) is isolated

fromthe residue after 10prepa 5 adi c@getonitrile/water).
LC-M5 (Method 8): R = 2.98 mm W )“V/el—hwﬁ? (400 MHz, DMSO- d6):
8 = 8.62 (s, 1H, 758751(m 2H) 15- 7. g‘(m 4HY. 7.21 (d, 2H), 4.45
(dd, 1H), 4.28 (dd, 1H), - 3 ?63(-q, 2H), 2.04 (m

1H), 1.20 (t, 3H), 0.78 ( ' 1 -32.5, c = 0.505, chloroform
Exanpl e 155 {[(2R) - 3- Z

f[ 5- (4- Met hoxyphenyl)-6-(2-11uor opRenyI urof[ 2, 3-d] pyri m di n4-ylioxyl-2
-met hyl propyl] oxyl acetic acid WO 2007/079862PCT/ EP2006/ 011826 -204 -

Di ssol ve 8

(-)-{[(2R) O%g’ﬂos %§4Mygﬁéﬁ§& §-raetp oo Phangl Sipheny Lt G{pyrigidin-4-yljoxy}-1-
d] pyri m di nndhyyprbgosyipropiotet furd p(mms(kj %3RS EE Isepaaﬁdddm&i ﬂhWenﬁﬁlbmérslb’y &idl-
“THF and 0.25 m nethanol, and add 0.81 m 1 N sodi um hydroxid ? sol uti on
Stir the nibRESGrRromBiogmehyirpmnrghiral filiGe-cebphiass based e afleqrr PONHTRFBEMIOST i ¢

aci d and extiaGhe-dikyclbpfipgitlclyP ARIRIANE0 nfRRCENLEAIR W 86 nOLERNIGecRbRSR 0B,
vacuum evapor ati on. 'P 5 of the target product (22.7 %of theor.) is

i sol at ed f reAREdEey é%"icd@éleatf 168 isp-epepari4PE RbYHmeRiqlgl Hingfe% of theor.) of
acetonitrilglwaber) i kiaMe (Met hod 8): R=2.73 mn; iniz = 467 (MHr
11-1-NWMR (400 MHz, DMBO-c15): 3 = 8.62 (s, 1H), 7.57-7.50 (m 2H), 7.35-7.28
(m 4H), 6.95 (d,

HPLC: K 4.31 min [column material as above, 250 mm x 4.6 mm; flow: 2 ml/min; eluent: 50% _

iso-hexane / 50% ethyl acetate; temperature: 25°C]
10 LC-MS (Method 8): R, = 2.80 min; m/z = 463 (M+H)"

"H-NMR (400 MHz, DMSO-dy): & = 12.06 (br. s, 1H), 8.57 (s, 1H), 7.54-7.51 (m, 2H), 7.41-7.36
(m, SH), 7.03-6.99 (m, 2H), 5.41-5.36 (m, 1H), 3.81 (s, 3H), 3.50-3.41 (m, 3H), 2.27 (¢, 2H), 1.18
(d, 3H), 0.88 (d, 3H). |

Example 151

15 ()-{[2R)-3-{[5-(4 -Ethylphényl) -6-(2-fluorophenyl)furo[2,3-d}pyrimidin-4-yljoxy}-2-methyl-
propyljoxy}ethyl acetate

Cool a solution of 397 mg (90% purity, 1.01 mmol) 4-chloro-5-(4-ethylphenyl)-6-(2-fluorophenyl)-
furo[2,3-dJpyrimidine and 250 mg (2.5 mmol) (-)-{[(2S5)-3-hydroxy-2-methylpropyl]loxy}ethyl



102H), 4. 47 0 (dd, H)

3.79 (s, 3H),347(

2H), 2.05 ( 211!15/07 6?79 (d 3H). [a]D2 = -16.8, ¢ = 0. 45, w@ammm
Exanpl e 156 3-[(18) - 2-

([5 (4- Et hyl phenyl) -6-(2-fl uorophenyl)fu?(ﬁ[Z 3-d] pyri m di n-4-yl ] oxyl
- 1- et hyl et hoxyk 15propionic acid D ssolve 78.5 ng (0.151 matol)

(+)-3- [(15)ac atg[ 2% lea py[l %n(y%)anﬁ 812%{9 PBPI%R% P 44 £% S ase P4-t-Bu (1.M
oxy h Xy erp?. %UP F

d] pyri m di n- yl et'ho prop|0|c aC| ester in 0.5
m di chl or csnhubtamdleaamd) Aatthd?aﬁ,d cﬁddldﬁonlﬁeaﬂto KFAnd Afrtfer 2.3 h%t RTatfnelRa'dd wae ta
further O. ]t7 m TFA

he r.e ion .-205 .- Xt ur. rthr 30
min e R e M eal et gt AR A af it EReEk i bl Patihbo®
di chl or onetthanganic\pigke Wwet Bodivat erlphath and@usdentsael inder sathmh&helfﬁmg 10 poendt rbgt e
by vacu mevaporatl Purify the raw rod t by RP-HPLC (gradient: .
acet oni r| | PEIRREH LT }&q%lL(g 2(1(“@8 “?@/%T/ST r?g 5:0%]?”“‘? e P’é’flé‘gt astigR ahtaiped.
obt ai ned. Sohdenivire b{VRihad e8§poraBorr a@a lumﬂa redidud m-rtrfé@@y fJg& d"‘ch%lmdloﬁ}% 0400
MHz, DVsO-d.6): 8 = 12.12 (hr. 8.63 (s. ml—?V

7.35-7.28 (smcazg]eg (gragiept: qulohg(p.;}e/et]awl@geta]ie 39 l(m SQH) 213 R (24, 36/8 o( ,theor_g_g the

3. 60-3. 47 2.34 (t, 2 1.19 (t, 3 1.04 (d, 3
[ @abzu +30. g%)get?r_gdug%s gol%alg‘%il oroform 10(Exarr|}:-)|l)e 157 ( i ( i

(+/-)-2-Met hoxy- 3-{{5-(4-net hoxyphenyl) - 6- phenylfuro[2 3-di pyrl m di n-4-yl | ox
y} pr opoxy) déeMSaMethiod 8): & + 3-3Butiy mest4dd (MEH)'/ 3 CH3 OOCH3 OH3 NCH3 Put 550
nmg (1.35 mmol) - (+/-)-2- et hoxy- 3-

{ [5- (4-fret hoxyenyolan; BRSOk %3 35 dHhY 4¢8 S 05 2m, 7.35-7.28 (m, 4HD), 7.20 (4,
'2H), 4.40 (dd, 1H), 4.35 (dd, 1H), 4.09 (g, 2H), 3.99 (s, 2H), 3.28 (d, 2H), 2.63 (g, 2H), 2.08 (m,
1H), 1.20-1.14 (m, 6H), 0.71 (d, 3H).

[o]p?® = -9.1°, ¢ = 0.4535, chloroform.

Example 152

15 ()-{[(2R)-3-{[5-(4-Methoxyphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-yljoxy}-2-methyl-
propyljoxy}acetic acid ethyl ester

'H,C—Q

Cool a solution of 359.5mg (1.0l mmol)  4-chloro-5-(4-methoxyphenyl)-6-(2-

fluorophenyl)furo[2,3-djpyrimidine = and  250mg (2.5 mmol) ()-{[(25)-3-hydroxy-2-
20 methylpropylloxy}ethyl acetate in 2.8 ml abs. THF to 0°C and add 1.27 ml (1.27 mmol)

phosphazene base P4-t-Bu (1 M solution in héxane). At the end of addition, heat to RT and stir for

2.5h at RT, then add-water to the reaction. mixture and neutralize with 1 N hydrochloric acid.

Extract with dichloromethane, dry the organic phase over sodium sulphate and concentrate under

vacuum. Purify the raw product by preparative RP-HPLC (gradient: water/acetonitrile). 77.6 mg
25  (15.5% of theor.) of the target product is obtained. |



15 4-yl]oxy}propan-l-ol with 1.0 m (6.77 nmmol) tert.-butyl bronpacetate and
92 ng (0. 27WR HWIP7986Lr abut y| anmoni um hydr ogensul phat e i n AGT/#P2006/011826

di chl oronet hane, and cool to OC. Add 2.75 m of 50% sodi um hydr oxi de
solution and stir for a few mnutes at 0G,, Then | eave to return to RT and
stir overnight at RT. Next, dilute with di'chl oronethane and water, acidify
with 10% citri i.d .solyti and separ he phases. Re-extract the
aqueous pha%(ré‘k/gsn@get%d?ﬁ 1%djrcOllrio“fuB‘n[@t/szﬁaA%gleg/l%lt) Conbi ne the dichl or onet hane
phases and wash once with satd. sodium chloride solution. Dry over nagnesium
sul phate, coRCEIRt @at ®HYy DeIsIpay)-ad +as2and Hpur.55-y.50 he, aHBsT.sue2bym, 4H), 6.94 (d,
chromat ography on silica_gel (solvent: cyclohexaneleth etate 85:15). 550
o (75 15 P Abfct Ik ToREG SHLEDQE O o neds odtD ConR(eeHba ) - R
- 450 m ”;(rrﬂﬁlzl,:f.l@%t%)?émv‘o%ga,ﬂh. WD 2007/ 079862PCT/ EY2006/ 011826 - 206 -
11-1-NVR (400 I\/?—lz 13): 8 = %.52 (s, 1H), 7.61 (in, 21-1), 7.41 (d, 2H),
7.30 (m 3%, ,8-98 (d, 2H), 4.67-4.62 (m .1H), 4.50-4.44 (m 1H), 3.90 (s,
2H), 3.87 (I&)o 3H*4°3: BOS¢phlotofory)y | 3.52-3.45 (m 2H), 3.31 (s, 3H), 1.47 (s,
91-1). Exanple 158 '

5(-F/-)-( 2-%%%@(1/533- {[5- (4- met hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyr

m di n-4-yli oxy)acetic acid CFl /3 0 Dissolve 500 ng (0.96 mmol)
(7-0-2-met hoxy- 3-{[ 5- (4- met hoxypheny1) - 6- phenyl furof 2, 3-

d] pyri mi di ncE3(LS3yISHH dpiokshrad kb Zlewprhendfuro Bui-¢lpyramidar-4-yitpxyo- 1 riethyl- '
di chl or orretgg%r}g r@?@%ﬁﬁﬁ el e(e%gr. 4 mmol) trifluoroacetic acid and stir for

a further 1 h en concentrate by evaporation and dry at hi gh vacuum
390 ng (87.4% of theor.) of the target conpound is obtained. LC M5 (Method

9). Rl= 3.46 mm mniz =HAB* H) + "H- NWVR (400 MHz, CDC13): 8 = 8.52 (s,
1H, 7.61 (m 2H), 7.45 (d, , 7.40(m 3H), 6.97 (d, 2H), 4.70-4.65 (m

1H), 4.46-4.42 (m 1H), 4. 2H), 3.88 (s, 3H), 3.64-3.53 (m 2H),

153.36 (s, 3H), 3.36-3.30 N A W@g\,@/\{\ﬁ/ 3
[ 5- (4- Met hoxypheny1l) - 6- pheny urof[ 2, B-d] gyrimdin- -yl]\grtpp } heptanoic
acid nmethyl ester -207 -_Cl CH, , O CH, 3
=
o
F

10 Cool a solution of 487.1mg (90% purity, 1.24 mmol) 4-chloro-5-(4-ethylphenyl)-6-(2-
fluorophenyl)furo[2,3-d]pyrimidine and 300 mg (approx. 1.47 mmol) (+)-3-[(1S)-2-hydroxy-1-
methylethoxy]propionic acid fert.-butyl esfer in 3.5ml abs. THF to -20°C and add 1.13 ml
(1.13 mmol) phosphazene base P4-t-Bu (1 M solution in hexane). At the end of addition, slowly
heat to RT and stir for 2 h at RT, then add water to the reaction mixture and neutralize With IN

15 hydrochloric acid. Extract with dichloromethane, dry the organic phase over sodium suiphate and
concentrate under vacuum. Purify the raw product by preparative RP-HPLC (gradient:

water/acetonitrile). 101.2 mg (15.6% of theor.) of the target product is obtained.
LC-MS (Method 9): R, =4.67 min; m/z = 521 (M+H)"

'H-NMR (400 MHz, DMSO-dq): = 8.64 (s, 1H), 7.56-7.51 (m, 2H), 7.35-7.29 (m, 4H), 7.20 (d,
20 2H), 4.43 (dd, 1H), 4.38 (dd, 1H), 3.75-3.67 (m, 1H), 3.33-3.45 (m, 2H), 2.62 (q, 2H), 2.29 (¢, 2H),
1.32 (s, 9H), 1.20 (t, 3H), 1.03 (d, 2H).

[a]p®® =+19.5°, ¢ = 0.47, chloroform.



/3 Hydrogenate (3.80 mol ) 6-WR)-1-phenyl et hyl ] am nol hept anoi ¢ aci d
met hyl esteWQWOY/Hé"ségesence of 100 ng pal | adi um on char C(%FT/E!?@&WQHS@O m
met hanol and 1 ml acetic acid overnight at normal pressure. Then filter on
diatomite with suction, wash with net hangd; and concentrate by evaporati on.
Because, according to HPLC, conversion is not yet conplete, hydrogenate
againin 1 anol and 1 ml acetic acid in the presence of 100 ng

pal | adi um%ngté\%rcsgal (10% at 4 bar for a period of 6 h. Once again filter
on diatomte with suction, wash with nmethanol and concentrate by evaporation
(HPLC: edudt)-{i@R)- brig?e(rt% Rshwgtent])-6-(FReor6pimny fotiit-dipwiioidicd-tlloret Syhetedt er t hus
obt ai ned i s_us c; ctl.y as raw product in further reactions. 10 Add 260 ny
(appr ox. 1.P1% ﬁﬂ’ﬁ' 6 act“f\:e 6- am nohept anoi ¢ acid nethyl ester obtained above
and 307 ng (2.38 rnrml) /'V, N-diisopropylam ne to 200 ng (0 59 mmol) of

4-chl oro-5-(4- net hoxyphéh@ 6- phenyl furo[ 2,3-d]pyrimdine in 1 nl DVSO and
stir at 100C overnight. Then |lgave to cool, and concentrate by evaporation.
Purify the residue by prepara PLC. 80 ng (29 3%of t heor.) of the
target conpound is obtained. 3 H2 min; mz = 460
(MrH) T 11-1-NVR (400 MHz, CDCLN U39 ( lﬁ)’ 7165 (m 2H), 7.39 (d,
2H), 7.27 (m 3H), 7.08 (d d, 1 H428 40L7(m 1H), 3.91 (s,

- 3H), 3.65 (s, 3H), 2.27 ( N 1. 5N (m 2H) 1.44-1.13 (m 41), 1.06
(d, 311). HPLC [col u &l CHli ralpak AD 250 mm x 2 mm el uent: 99%
n- hept ane, 1% et hanol w t h~280. oacetic acid; flow 0.2 m/mn;
detection: 322 nm terrperaturFZSC]: Enantioner 1: R = 29.8 mn, 18.6%
Enantioner 2: RL. 32.7 mn, 81 4%ee = 62.8% WO

2007/ 079862PCT/ . EP2006/ 011826 - 208 - Exanple 160

6- { [ 5- (4~ MDdibK¥phenyhy- 6coploamyblf urQl R 8)-sll By icthythhsmyh- 62l @k spatR@diraig- c
acid CH3 0 . Put 65 50.141 mol ) . v

6- { [ 5- (4- MAMERIHREnYILr Lot PRENPreyRop2BY dF gy ithildrin BE pnq nlitlgpethaol, and
hept anoi ¢ aghd.0B%l AN sRRLERydkdXidé-solulbd. StiHEe ni¥dtke Tordd oth af RT 4Ren MR lizd with

sodi um hydroxi de solution and stir overnight at RI. Then dilute with

t en. - but y| el hydro@digisracidriad grijagiovith deligrpmethancpEpsemralg they orpauis phase by vaskir

sol ution. t A 4.t y
Fhe. combi ned e L LB Ry A o I PPl o
evapor atli orprerg8ii%e %PKPQE.(Mi@mt: adq@mtrﬂ)%/“@fer)t he target conpound is obtained.
10 LCGMS (Method 8): R =2 75 mm in/z 446 (MtH)-fr ' H NVR (400 MHz,

cDCl13): 5 39 (d, 2H), 7.26 (na, 3H). 7.05
(d, 211). }‘}g@q?{feﬁ’ﬂfl)%w" éé)%ir‘ﬁﬂfu %‘%ﬂ%ﬁH 91 (s, 3H), 2.30 (t, 2H),
1.64-1.54 (m 2H), 1.40-1.15 (m 4H), 1.06 (d, 311) WD

2007/ 079862 ROMER2BORLEIDBEE-4):2098.62 (5, 1H), 7.58-7.51 (m, 2H), 7.35-7.28 (m, 4HD), 7.21 (&

2H), 4.45 (dd, 1H), 4.28 (dd, 1H), 3.45 (s, 2H), 3.23 (d, 2H), 2.63 (g, 2H), 2.04 (m, 1H), 1.20 (t,
3H), 0.78 (d, 3H).

15 [op® =-32.5° ¢ = 0.505, chloroform.

Example 155

(-)-{[(2R)-3-{[5-(4-Methoxyphenyl)-6 -(2—ﬂuoropheny1)furo[2 ,3-d]pyrimidin-4-yljoxy}-2-methyl-
propylloxy}acetic acid



B. Assessnent of harnacologlcal efficacy The pharmacol ogi cal action of the
conpounds é@@é’tﬁ&%ﬁ@%% the invention can be denpnstrated iBCYEB290/014846ng
assays: B-1.Studies of binding to prostacvclin receptors (IP receptors) of
Human t hrombocyte Smenbranes Thronbocyt gy4qrenbranes are obt ai ned by
centrifuging 50 m human bl ood (Buffy coats with CDP Stabilizer, from Maco
Pharma, Langen) for 20 @L-d60 x g. Renove the supernatant (platelet-rlch
pl asma, PRP) and then cenPr|f ge again at 2000 x g for 10 mn at room
tenperature. Resuspend the sedi \{ in 50 nMM

tris-(hydroxynethyl)-am nonet whi ch S been jusie@d 10 to a pH of
7.4 with 1 N hydrochloric acid d stofe atY-20®@ovefnhi ght. On the next
day, centrifuge the suspen5|on at .0000 x g Hd 4C fo 30 min. Discard the
super nat ant. Resuspend t hg DO

tris-(hydroxynethyl)-am = l'pric acid, 0.25 nmM et hyl ene

di am ne tetraacetic acid (\EXXA), PH d then centrifuge once again at
80000 x g and 4C for 30 m n. Yake up th@ menbr ane sedi nent in binding buffer
(50 raM tris-(hydroxynet hyl )- HA5am nonet hane/ hydrochloric acid, 5 n
magnesi um chloride, pH 7,4) and store at -70C until the binding test. For

oo S s ARl AP 0 R sl g

menbr anes p@gyrﬁhaﬁgeyl]bﬁrﬂxz-nﬁth%pmp}l d))@}idaﬁc apid egBn catedfin toemt EsiF m@tzaﬁ@es
at roomtenperature. Afte col d binding buffer to the 20

menbr anes drdhaRals tRdadd - 8@ @%%émllﬁ% h%‘ié?’ﬂﬁ% SOIIGRT Fiir th&rl{néwrea%aiﬂ%@lwt&Twﬁle@o| d |

Scinti | Isat %%utra‘ih'i@-aftlthfIYNth & oFAGHOREE dndl ddfadd Q4R Alidhrb G FB NS RARBUSE Badic
scintillation counter. e nonafeC|f|c binding is defined as radi oactivity

in the pr e@é@f@@mﬁcuﬂmmwpqr@mob 2 g pOWe CagaBiedeH €44 T4l of theam) iaisplsied fepatithe s as
a rule <25 t i nding data (1C50 val ues)
are deternf%g%whgﬁﬁg&%ﬂgvigg3#%%3%? gﬁ:%%hég?gﬁﬁﬁ%f5|on 3. 02.

25Represent ative results for the conpounds according to the invention are
shown i n TaKIMSIMethpd8RFO7 203 9862PCT/ABPIMOE) 011826 - 210 - Table 1 Exanple
No. I1Cso 1111V11 1 206 4 34 14

'H-NMR (400 MHz, DMSO-dy): & = 8.62 (s, 1H), 7.57-7.50 (m, 2H), 7.35-7.28 (m, 41), 6.95 (d,
10 2H), 4.47 (dd, 1H), 4.30 (dd, 1H), 3.79 (s, 3H), 3.47 (s, 2H), 3.28 (d, 2H), 2.05 (m, 1H), 0.79 (d,
3H).

[a]p® =-16.8°, ¢ = 0.45, chloroform.

Example 156

3-[(18)-2-{[5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-yljoxy}-1-methylethoxy]-

15  propionic acid

Dissolve 78.5mg (0.151 mmol) (+)-3-[(15)-2-{[5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-
d]pyrimidin-4-yl]Joxy}-1-methylethoxy]propionic acid fert.-butyl ester in 0.5 ml dichloromethane
and, at RT, add 0.17 ml TFA. After 1.5h at RT, add a further 0.17 ml TFA, and stir the reaction



10

y

10

15

- 20

- 205 -

mixture for a further 30 min at RT, then concentrate by vacuum evaporation. Take up the residue
in dichloromethane, wash With water, dry over sodium sulphate and concentrate by vacuum
evaporation. Purify the raw product by RP-HPLC (gradient: acetonitrile/water). 61.8 mg (88.2% of
theor.) of the target product is obtained.

LC-MS (Method 8): R, = 2.87 min; m/z = 465 (M+H)

'H-NMR (400 MHz, DMSO-d¢): & = 12.12 (br. s, 1H), 8.63 (s, 1H), 7.57-7.50 (m, 2H), 7.35-7.28

(m, 4H), 7.21 (4, 2H), 4.45-4.35 (m, 2H), 3.73-3.68 (m, 1H), 3.60-3.47 (m, 2H), 2.64 (q, 2H), 2.34
(t, 2H), 1.19 (¢, 3H), 1.04 (d, 3H).

[a]p® = +30.5°, ¢ = 0.48, chloroform.

Example 157

(+/-)-2-Methoxy-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy } propoxy)acetic

acid fert.-butyl ester

' CH
0 3
\ V4 O/Y\O/\[( \%'CHa
O @] CH
~ ~ 3
i )N CH,
0 ~

Put 550 mg (1.35 mmol) (+/-)—2-r.riethoxy—3-{[5—(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-
4-y1]6xy}propan—1—ol with 1.0 ml (6.77 mmol) fert.-butyl bromoacetate and 92 mg (0.27 mmol)
tetfabutylammonium hydrogensulphate in 15 ml dichloromethane, and cool to 0°C. Add 2.75 ml of
50% sodium hydroxide solution and stir for a few minutes at 0°C. Then leave to return to RT and
stir overnight at RT. Next, dilute with dichloromethane and water, acidify with 10% citric acid
solution and separate the phases. Re-extract the aqueous phase once with dichlofomethane.
Combine the dichloromethane phases and wash _onée with satd. sodium chloride solution. Dry over
magnesium sulphate, concentrate by evaporation and purify the residue by chromatography on
silica gel (solvent: cyclohexane/ethyl acetate 85:15). 550 mg (78.1% of theor.) of the target

compound is obtained.

LC-MS (Method 7): R, = 4.50 min; m/z = 521 (M+H)"

49 15 82 33 64 36 217 45 895 49 159 63 37 69 9 80 22 83 20 85 470 92 219
- WO 2007/079862 PCT/EP2006/011826

95



113 51 117 28 33 138 53 140 52 142 2.5 146 7 1 WO

2007/ 07986%&@@%@#011826 211 - B-2. IP-receptor sti wg)%ﬁ%%&ogiblgﬁgle

~cells The I P-agonistic action of test substances is detem | ned by neans of
t he human eryt hr ol eukaem a - 206 -

'"H-NMR (400 MHz, CDCL): 8§ = 8.52 (s, 1H), 7.61 (m, 2H), 7.41 (d, 2H), 7.30 (m, 3H), 6.98 (d,
2H), 4.67-4.62 (m, 1H), 4.50-4.44 (m, 1H), 3.90 (s, 2H), 3.87 (s, 3H), 3.60 (m, 1H), 3.52-3.45 (m,
2H), 3.31 (s, 3H), 1.47 (s, 9H).

Example 158

5  (#/-)-(2-Methoxy-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy} propoxy)acetic

acid

CH

/ 3

o]

O | OH
O/Y\O/\”/
O O
~ ~
=P
O N/ :

Dissolve 500mg  (0.96 mmol) (+/-)-2-methoxy-3-{[ 5-(4-methoxyphenyl)-6-phenylfuro[2,3-
d]pyrimidin-4-yljoxy}propoxy)acetic acid tert.-butyl ester in 10 ml dichloromethane. Add 2.5 ml
10 (32.4 mmol) trifluoroacetic acid and stir for a further 1 h at RT. Then concentrate by evaporation

and dry at high vacuum. 390 mg (87.4% of theor.) of the target compound is obtained.

LC-MS (Method 9): R, = 3.46 min; m/z = 465 (M+H)"

'H-NMR (400 MHz, CDCls): & = 8.52 (s, 1H), 7.61 (m, 2H), 7.45 (d, 2H), 7.40 (m, 3H), 6.97 (d,
2H), 4.70-4.65 (m, 1H), 4.46-4.42 (m, 1H), 4.10-3.96 (dd, 2H), 3.88 (s, 3H), 3.64-3.53 (m, 2H),
15 3.36 (s, 3H), 3.36-3.30 (m, 1H).

Example 159

6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino} heptanoic acid methyl ester




S 2,

line (HEL), which expresses the |P-receptor endogenously [Mirra ., FEBS
Letters 19950 2007/679862-174]. For this, the suspension cel IPsCT/EPi‘)WlS
cells/ml) are incubated with the parti cul ar test substance for 5 mnutes at
30C in buffer [10 nM HEPES (4-(2-hydr oxy?-(ﬁh_yl ) - 1- pi perazi neet hanesul phoni ¢
acid) / PBS (phosphate-buffered saline, from Oxoid, UK)], 1 m\4 calcium
chloride, 1 nM magnesiumchloridg, 1 nmMIBMX (3-i sobutyl 1- met hyl xant hi ne) ,
pH 7.4. Next, the reaction isst opped by addition of 4C cold ethanol and the
charges are stored for a 10 frther 30 minutes at 4C. Then the sanples are
centrifuged at 10000 x g and

he resglt ant supernatant is discarded and
the sedinent is used for det

ation off fhe concentratl on of cyclic
adenosi ne nonophosphate (cA a CO Ci
Hantt g). Inthlst st, %‘aagohistsleadto

CAMP-r adi oi munoassay (from |

an increase in cAW concentratl 0 IP ant agoni st g have no effect. The
effective concentration . _
GraphPad Prism Version §.02. ¥ i bi i on of thronbocyte aggregation in
vitro [Inhibition of thresh ygoregation i s determ ned using blood from
heal thy test subjects. Mx 9 parts blood with one part 3.8% sodiumcitrate
sol ution as coagulant. Centrifuge the blood at 900 rev/nmn for 20 mn. '
Adj ust. t he mpfdrosehdie1.06 g (3.5EmRbBlcE] aR)-11 ﬁ&y&k}@ﬂﬂiﬁm@p{e@ﬂaﬁ&d a&@maiﬁyﬁes&rm b ACD
20 solution (sodiumcitrate/citric aci él) hen renpve th

t hr onbocyt e¥°BRFeCe MY Pe bRt v rn chamken! (197 ﬁn E)Qlff# @Fthétﬁ’él apdelyin} ?"F%%’l‘é@ﬁrﬁght Take

up the throfaewt Sredlg@ROPhn Alfdr tha‘a%&m@whasqga&nl Qul ik Iﬁaﬁmp%dco%ént}a@ by
mol/ 1 cal ciumchloride, For the neasurenments of aggregation, incubate

al i quot 9 ofeverveationr Beepeseyaceording e S TL6n couveriop Henetest cumtge. dvidesensie agginrinn at
37C. Next, r he
XU, 1399 nlg%ﬁatngpeﬂqdl Fm RAyC dig m%qﬂés@&e:@ﬁggg% gdaﬁa&% ShL ek ?ﬁ% & |

tUI’bIdIrTEtI’IC according to Bornin th meter at 37C
G V. R, Physhac'for  paedaf)o 1l 68ice ag@a fife c(nl«%@yn}te wihAuctivea washewitin megfandd| .06 d

pr essur e Ofcog‘c%gﬁastg ggte{/atzpﬁ atloI?‘k e%uc% no 15 T én%?e&x s’f"lpesé a0GE ep%ﬁm% %mldtrhé%hryl

orally by oesophageal i At ravenoust he femoral tvern 1n
sui t abl e vektecthaes obtAMRd2OGsEA GiF&BE 2PEH eRR006 O TEBR6ctioAd 3 - C. Exanpl es of
application for pharmaceutical conposi ti ons The conpounds accordi ng to the

invention ¢ vert dto a GeULi al arat S a8y

T ot 10 s R RS RSO SO BB B PR R B R A P RO oS Sk ARisend

50 ng | act gge n(cm)@l(myﬁﬁ(ﬂ} e)\fN Gikop@pyTamnae b aQOOln{gna(DISV&)rmol)].OOfT'g4 chloro-5- (4-
ﬁgg%\ensp ﬁlmpé{lerélgﬂlxg}e OQ}? )- -I;I\lleny%urop 3]’c criogr]lrrBu%%E in ITum VIVID g af g stir af lbg%n c}lvemlélxd ’ﬁjerrxrg

leave to cool, and concentrate by evaporation. Purify the residue by preparative HPLC. 80 mg

(29.3% of theor.) of the target compound is obtained.
15 LC-MS (Method 7): R, = 4.32 min; m/z = 460 (M+H)"

'H-NMR (400 MHz, CDCly): & = 8.39 (s, 1H), 7.55 (m, 2H), 7.39 (d, 2H), 7.27 (m, 3H), 7.08 (d,
2H), 4.52 (d, 1H), 4.28-4.17 (m, 1H), 3.91 (s, 3H), 3.65 (s, 3H), 2.27 (¢, 2H), 1.62-1.52 (m, 2H),
1.44-1.13 (m, 4H), 1.06 (d, 3H).

HPLC [column: Daicel Chiralpak AD 250 mm x 2 mm; eluent: 99% n-heptane, 1% ethanol with
20 0.2% trifluoroacetic acid; flow: 0.2 ml/min; detection: 322 nm; temperature 25°C]:

Enantiomer 1: R, =29.8 min, 18.6%
Enantiomer-2: R, = 32.7 min, 81.4%

ee =62.8%.



Tabl et wei ght 212 . Dianeter 8 ram radius of convex portion 12 mm

10Pr oduct i 8HO 206H& 986Xt ur e of conpound according to the i R¢IAEPHRO/OLHZO 0se
and starch is granulated with a 5% solution (vv/w) of PVP in water. After
drying, the granules are nmixed with the sgnesi um stearate for 5 minutes.
This mxture is conpressed using an ordinary tablet press (tablet format:
see above)Ex@ Hi val ue for the pressing force for conpaction is 15 Ic. N
15Suspensi al application: Conposition: 1000 ng of the conpound
according to the invention, 1000 ng et hanol (96%, 400 ng Rhodigel (r)

(xant han g6 F-¢emethbreypbony]) drpherVro[ Peisyimidini g latBA) heptadoi®8cig) wat er .

10 m of oral suspension corresponds to a single dose of 100 ng of the
conmpound according to the 20inve ¥fon Production: The Rhodigel is suspended
in ethanol, and the conpound a%hgrélng to the invention is added to the
suspensi on. The water is added ile stirring. It is stirred for approx. 6 h
until swelling of the Rhodigel ases. WO, 2007/ 079862PCT/ EP2006/ 011826 -

214 - Solution for oral appllc" © Conmjodi tion: 500 nmg of the conpound
according to the invention, 2.9 g/‘olysor t e aQd g yet hyl ene gl ycol
400. 20 g of oral solution corresffondsifo aSingle dogfe of 100 ng of the

conmpound 5according to the |nvent|on Pt oduction: Then~conpound according to
Nof pol yet hyl'ene gl ycol and

ues until the conpound according
3 10i .v. solution: The conpound
according to the invention is dissolved'in a physiologically acceptable
solvent (e.g. isotonic sodiumchloride solution, glucose solution 5% ancUor

PEG 400 sobyt '63%%0&?14%11@01)0%5{9 i) hﬁ%hb%h&%r'l)%ﬂeﬂﬁfﬁé[@ Wd%}'rf?ﬁldlﬁgll ﬁmﬂlﬂot}y

The solution is steril [tered and 1 s in ste N? yrogen-freé
i nj ecti dn bemawinesig methyl 246 in ?DénéthHFclesddrrb42 mtéh«ﬁ)bmml)olf mdmm &yqrpyide

solution and stir overnight at RT. Then dilute with ferz.-butylmethyl eth¢r and adjust to approx. pH

5-6 with .10% citric acid solution. Extract the aqueous phase once with fert.-butylmethyl ether, dry
“the combin_ed organic phases over magnesium sulphate and concentrate by evaporation. 59.5 mg

(94.4% of theor.) of the target compound is obtained.
10 LC-MS (Method 8): R, = 2.75 min; m/z = 446 (M+H)"

"H-NMR (400 MHz, CDCL): & = 8.39 (s, 1H), 7.53 (m, 2H), 7.39 (d, 2H), 7.26 (m, 3H), 7.05 (d,
2H), 4.51 (4, 1H), 4.26-4.17 (m, 1H), 3.91 (s, 3H), 2.30 (¢, 2H), 1.64-1.54 (m, 2H), 1.40-1.15 (m,
4H), 1.06 (d, 3H). |



in which SAstands for 0, stands for a group of formula *--LI- ]%’LZ wher e
10denot es W@ 28871/1986% | i nkage with the CHR3 group, denot ®ETEP2096§011826

al kanedi yl, L2denotes a bond or (01-C3) al kanediyl, which can be substituted
gingly or doubly with fluorine, 15and dgpotes 0 or N-R6, where
116represents hydrogen, (0,-C6) alkyl or (C3-C7) cycloal kyl, stands for a

group of f%rrml q e\é\éner not es thele nt of |inkage with group L and
R7denot es ydromm—ﬁ—%d R2, independently of one

anot her, stand for a substituent selected fromthe group conprising hal ogen,
cyano, nit Tae pﬁaﬁ:‘:hac@ﬁt)gical batiph of (He€2eBHunds keonding 1§ CR-iMntiad &inrbgldempiBraEd )in

cycl oal I cyl,, ﬁéﬁ %ﬁ cycl oal kenyl , (Cl1-C6) al koxy, trifluoromethyl,
trifluorondt %7” ia ) alkylthio, (Cl-08) acyl, ami no nono-(G - C8)

10al I cyl am no, -(Cl-C6) aikylam no and (Cl1-C6) acylam no, in which (Cl-C6)
al kyl and @G- C@}ud&ls kerx gingiap fonplok@dviclii Uedbp@aC IPL eecsitis) iof UHuedn Whidimboyasno,
hydr oxy, (Cl-C4) al koxy, (ClL-C4) allcylthio, amno, nono- or di-(Cl-C4)

al | cyl ari no, O °Yy esi dues R1 and/or R2 bound to adjacent carbon atons
of the respective phenyl ring together forma group of fornula -0-CH2-0-,

- 0- CHF- 0- Thﬂm%@yt@mcmﬂraﬁé&cﬁr@@btélﬁ'&ﬁ@%ﬂ@ﬁlghﬁg R miCiehaA BRLA EBuffysdoaldvifhar DR he

nunber 0, 1, and for the case when R or R2 occurs

nore than §Fi’(‘?élzert= IﬁféinrMﬁ‘ié’aWaﬂ@s Largsen) for &8 aHn o00t09ses: et the iSeRsmagint Gil4tsler ent

rich plasma, PRP) and then centrifuge again at 2000 x g for 10 min at room temperature.

Resuspend the sediment in 50 mM tris-(hydroxymethyl)-aminomethane, which has been adjusted
10 to a pH of 7.4 with 1 N hydrochloric acid, and store at -20°C overnight. On the next day,
centrifuge the suspension at 80000 x g and 4°C for 30 min. Discard the supernatant. Resuspend the
sediment in 50 mM tris-(hydroxymethyl)-aminomethane/hydrochloric acid, 0.25 mM ethylene
diamine tetraacetic acid (EDTA), pH 7.4, and then centrifuge once again at 80000 x g and 4°C for
30 min. Take up the membrane sediment in binding buffer (50 mM tris-(hydroxymethyl)-
15  aminomethane/hydrochloric acid, 5 mM magnesium chloride, pH 7.4) and store at -70°C until the

binding test.

For the binding test, incubate 3 nM *H-Iloprost (592 GBg/mmol, from AmershamBioscience) for

60 min with 300-1000 pg/ml human thfombocyte membranes per charge (max. 0.2 ml) in the

_ preéence of the test substances at room temperature. After stopping, add cold binding buffer to the

20  membranes and wash with 0.1% bovine serum albumin. After adding'Ultima Gold Scintillator,
quantify the radioactivity bound to the membranes using a scintillation counter. The nonspecific

- binding is defined as radioactivity in the presence of 1 pM Iloprost (from Cayman Chemical, Ann
Arbor) and is as a rule < 25% of the bound total radioactivity. The binding data (ICs, values) are

determined using the prdgram GraphPad Prism Version 3.02.

25  Representative results for the compounds according to the invention are shown in Table 1:



- 217 - and_stands for hydrogen, (Cl-C4) al kyl or cycl opr and their
salts, sol VAOXOZAWSE| vates of the salts. 2. Conpound of fﬁfgﬁﬁ?&(’({ﬁ (011826
according to Claim1l, in which 5Astands for O, stands for a
dgroup of fornmula *-LI-Q 1,2, where 10dengfges the point of I|inkage with the
0-11R3 group, Lldenotes (Cl-05) al kanediyl, L2denotes a bond or (C-CO

al kanedi yl ,pywhi,ch can be substituted singly or doubly with fluorine, and
15denot es O_OT"N-RG where R'represents hydrogen, (Cl-05) al kyl or (C3-C7)
cycloal kyl, stands for a group of fornula Cl1-1 0-*0 where 201ldenotes

;Ihﬁylom nt cf ﬂxgabﬁ%_withl Sro?m] L |- 218 - and R7denotes hydrogen or (Cl-C4)
1 206
4 34
14 49
15 : 82
33 64
36 217
45 895
49 159
63 37
69 9
80 22
83 20
85 470
92 219
95 10
113 51
117 : 84
122 48
128. 33
138 53
140 52
142 _ 2.5
146 7
152 3.7
154 3.8




RI and 122, independently of one another, stand for a substituent selected
fromthe gr¥Qpoe 'g MP80%i ng hal ogen, cyano, nitro, (Cl-Ces) AGAEP200691

al kenyl, (C2-C4) alkinyl, S (C3-C7) cycloal kyl, (C4-C7) cycloal kenyl,
¢Cl-C6) al koxy, trifluoronethyl, trifluofgnmet hoxy, (Cl-C6) alkylthio,

(C1-C6) ny', am no, nDno-(CI-CB) al kyl am no, di-(Cl-C6) al kylam no and
(C1-C6) acytammo,—andr(€+=C6)—=atkyl and (Cl-C6) al koxy in their turn can
each be subsEkﬂuﬂeGhmn h H&dh@&y (Cl-C4) al koxy, am no, nono- or di-(Cl-C4)
al kyl am no—10er—twe—r+estdues—t{t—and/ or 12.2 bound to adjacent carbon atons
of the resaectiWﬁSphenyl ring together forma group of fornmula -0-Cl112-0-,
-0-CLl-1F-0 0—-E2-0——6-€112-€EH2- 0- or -0-CF2-CF2-0-, n and o,
|ndependently of one anot her, stand for the nunber 0, 1, 2 or 3, 15and for
the ease when R or R2 occurs nore than once, their neanings can in each
case be id@t.i c@b-réptéHstii@rgot on R284 @mgs for hydrogen or (Cl-C4) al kyl,

whi ch can be substituted with hydroxy or am no, and 20R4stands for hydrogen,

(C1-4) al or eyel oprop their, salts, solvat nd sol of, the
salts. cgﬁf)&% TARPOGHC F%&ow?(aw( 9&98%&%}? drtRgPiReY b mTeRs ¢ e Bmary e @KIHEE ands
for O - 2 19ine (PEOERAH@SexhbREseP Pt ip- r@ée lok @K&%@no\ﬁ’slf' hvubgy, GORBEGS @ufers dogmwties
(C1- &) al kanedi yl, L2denot es (C1-C3) al kanedi whi oh can be substituted

singly &r ddibi4l Gertthiss thgsrspgesionagedls (Yerbt @élS/Bﬂ)o?fe NpoRBatedapyih dherpyiagwas desht s
hydrogen, (Gt RFKY! Qhuly CitORORPYn buffer [10mM HEPES  (4-(2-hydroxyethyl)-1-

piperazineethanesulphonic. acid) / PBS (phosphate-buffered saline, from Oxoid, UK)], 1 mM
calcium chloride, 1 mM magnesium chloride, 1 mM IBMX (3-isobutyl-1-methylxanthine), pH 7.4.

Next, the reaction is stopped by addition of 4°C cold ethanol and the charges are stored for a
10 further 30 minutes at 4°C. Then the sémples are centrifuged at 10000 x g and 4°C. The resultant.
supernatant is discarded and the sediment is used for determination of the concentration of cyelic
adenosine monophosphate (¢AMP) in a commercially available cAMP-radioimmunoassay (from
IBL, Hamburg). In this test, IP agonists lead to an increase in cAMP concentration, but IP
antagonists have no effect. The effective concentration (ECs, value) is determined using the

15  program GraphPad Prism Version 3.02.

B-3. Inhibition of thrombocyte aggregation in vitro

Inhibition of thrombocyte aggregation is det_ermined using blood from healthy test subjects. Mix 9
parts blood with one part 3.8% sodium citrate solution as coagulant. Centrifuge the blood at 900
rev/min for 20 min. Adjust the pH value of the platelet-rich plasma obtained to pH 6.5 with ACD
20  solution (sodium citrate/citric acid/glucose). Then remove the thrombocytes by ceﬁtrifugation, take
up in buffer and centrifuge again. Take up the thrombocyte deposit in buffer and additionally

resuspend with 2 mmol/l calcium chloride.

For the measurementé bf aggregation, incubate aliquots of the thrombocyte suspension with the
test substance for 10 min at 37°C. Next, aggregation is induced by adding ADP and is determined

25 = by the tufbidimetric method according to Born in the Aggregometer at 375C [Born G.V.R., J.
Physiol. (Londor) 168, 178-179 (1963)].

B-4. Measurement of blood pressure of anaesthetized rats

Anaesthetize male Wistar rats with a body weight of 300-350 g with thiopental (100 mg/kg i.p.).

After tracheotomy, catheterize the arteria femoralis for blood pressure measurement. Administer



stands for a group of fornula 10where denotes the point of |inkage with
group L andVE286HB19862 hydr ogen, nethyl or ethyl, Rl and RECTH/REZHERdES?O| y of
one anot her, stand for a substituent selected fromthe group 15 conpri sing
fl uori ne, chlorine, cyano, (G -C3) alky%m_(CQ-OS) al kenyl , (C3-0C6)
cycl oal kyl, (C4-C6) cycl oal kenyl, (Cl-C4) "al koxy, trifluoronethyl,

trifluoronmetho Cl-C4 |1 cylthio 1-0 acyl. am no, .mono- ( Cl- CA).

a1 1 oyl am nd® GERERTE T R R e ts S B v PO e e e
Rl and/ or R2ufundhicle. adj acent carbon atons of the respective phenyl ring
together forma group of fornmula -0-CH2-0-, -0-CHF-0- or -0-CF3-0-, n and o,
i ndependent|y of one another, stand for the nunber O, 1,2 or 3, - 220 -
stands for hydrogen or (cl-c3) al kyl, which can be substituted wi th hydroxy
or am no, and R4stands for hydrogen or (Cl-C3) al kyl, 5and their salts,

sol vates and sol vates of the salts. 4. Conpound of formula (1) according to
Caiml, 2 or 3, in which Astands for 0, stands for a group of formula *--L
|-0-1,2, where 10denotes the point of |linkage with the CHR3 group and L1 and
L2, independently of one another, denote (Cl-C3) al kanediyl, stands for a
group of fornmula -



g

N--N# O N--N 15where denotes the point of |inkage with L and ,
denot es hydW&RR7/042468y| or ethyl, R and R2, |ndependentIV%ﬁPé /HAdtoher |
stand for a substituent selected from the group 20 conprising fluorine,
chlorine, cyano, (01-05) alkyl, (C2-05)_alkenyl, (C3-C6) cycloalkyl, (C4-Cp)
cycl oal kenyl , (Cl1-04) al koxy, trifluoronmethyl, trifluor orret hoxy, (Cl-C4)

al kyl thi o, £Cl-Gs). . ae) \ po, di-(G-C4)

al kyl am no ‘gnd (Ct ICYT G - %Ih (Lsmes Rl and/or R2 bound
to adj acent carbon atons of the respective phenyl ring together forma group
of fornmul a TI@-@mppugls accopdi@HFR- Be inventi@- @Rbe0sonvarted riel pharmpgrtibgne nkeataligns@d one
anot her, stfgpq},{]or the nunber 0, 1 or 2, 5and for the case when Rl or R2
occurs tw ce eir meanings can in each case be identical or different,
R3stands for hydrogen, nethyl or ethyl and R4stands for hydrogen, 10and

t heir sal t sTakdat vat es and sol vates of the salts. 5. Conmpound of formula (1)
accordi ng to daim1, 2 or 3, in which Astands for 0, stands for a group of
formJIa Ccngosum)1 L2, where '

100 mg of the compound according to the invention, 50 mg lactose (monohydrate), 50 mg maize
starch (native), 10 mg polyvinylpyrrolidone (PVP 25) (from BASF, Ludwigshafen, Germany) and

2mg magnesiuin stearate.
Tablet weight 212 mg. Diameter 8 mm, radius of convex portion 12 mm.
10 Production:

The mixture of compound according to the invention, lactose and starch is granulated with a 5%
solution (w/w) of PVP in water. After drying, the granules are mixed with the magnesium stearate
for 5 minutes. This mixture is compressed using an ordinary tablet press (tablet format: see above).

A guide value for the pressing force for compaction is 15 kN.

15 Suspension for oral application:

Composition:

1000 mg of the compound according to the invention, 1000 mg ethanol (96%), 400 mg Rhodigel®
(xanthan gum from the company FMC, Pennsylvania, USA) and 99 g water.

10 ml of oral suspension corresponds to a single dose of 100 mg of the compound according to the

- 20  invention.
Production:

The Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
suspension. The water is added while stirring. It is stirred for approx. 6 h until swelling of the

Rhodigel ceases.



denotes the point of |linkage with the CE IRD group 15and C and L2,

i ndependentW¥Q 2807/81986&not her, denote (Cl-C3) al kanediyl, $CAABEB2408{01E82§r oup
of formula O It orl 0-R7N where 20denotes the point of linkage with group L
and 121denotes hydrogen, methyl or ethyl;;, - 222 R and R2, independently of
one another, stand for a substituent selected fromthe group conprising

fluori ne, rine, an Cl-05) al kyl, (C2-05) alkenyl, (C3-0C6)

eyel oal kyl CSQ = orgbappficar n'.yl , (Cl-c4) al koxy, trifluoronethyl,
trifluoronethoxy, (Cl-C4) alkylthio, (Cl-05) acyl, am no, nono-(Cl-C4)

al kyl at ni h&ongpsifi€@l - C4) 5al kyl arni no and (Cl1-C4) acylam no or two residues

Rl and/or R2 bound to adjacent carbon atons of the respective phenyl ring

t oget her f roup of fornmula -0-CH2-0- . -0 CHE-Q- - Qs - d o,

i ndependen:3 P(g/nm%f&otﬁee@%nﬁ%(fuﬂera?y%@%?f ggrmtgeﬁltelorﬁgzﬁ%glp Og':sor%{t%ra %?F%d%}?ﬁth?%?gt he

case when Rlycolo400R20@cafuomal kolite, corlespandsreani shgpde dase ofnl @agh of alse cdigpound

identical or different, stands for hydrogen, nethyl or ethyl and stands for

hydroge%, PECORHPG RS RN | sol vates and sol vates of the salts. 6.Compound

of formula (1) according to one of the Clains Ito 5, in which '
Production: '

The compound according to the invention is suspended in the mixture of polyethylene glycol and
polysorbate with stirring. Stirring continues until the compound according to the invention has

. dissolved completely.
10 iv. solution:

The compound according to the invention is dissolved in a physiologically acceptable solvent (e.g.
isotonic sodium chloride solution, glucose solution 5% and/or PEG 400 solution 30%) at a
concentration below the saturation solubility. The solution is sterile-filtered and is packed in

sterile, pyrogen-free injection containers.



Astands for 0, stands for a group of fornmula *-LI-Q 12, where
-20denotes the point of linkage with the CHR3 group, Li and L2,
-1 ndependent|ly of one another, denote-2I5l..C3) al kanediyl and Qdenotes
0 or N(C1-13), stands for a group of fornmula - WO
) 2007/0798622;&5@@%@@9/011826 - 223 - where denotes the point of

| i nkage w t and 5R7denot es hydrogen, nethyl or ethyl, stands
for a substituent selected fromthe group conprising fluorine,
chlorine, méthyl Comptuptl of formmydla (D t ri f1 uor onet hyl and net hoxy,
stands for a substituent selected fromthe group conprising fluorine,
chlorine, cyano, nethyl, ethyl, n-propyl, vinyl, trifluoronethyl,
met hoxy, ethoxy, 10trifl uoronet Kd% x4 hy| t hi o,Ret hyl t hi o, ani no,
met hyl am no and et hyl ami no, n and o o:pendenqh¥_q;* ne anot her,
stand for he nunber 0, 1 or 2, and f e cage When 1Z.° or R2
occurs twice, their meanings can in eacR case|be identical or
different, R3stands for hydroge i 3 15and R4stands for
hydrogen, and their salts, solva ] of the salts.
7. Met hod of production of conpod of , as defi(Red in
Claims 1 to 6, characterizefin That eitHer N R

in which
5 A stands for O,
L stands for a group of formula *-L'-Q-L?, where
10 * denotes the point of linkage with the CHR? group,

L! denotes (C-Cs) alkanediyl,

L’ denotes a bond or (C-C,) alkanediyl, which can be substituted singly or

doubly with fluorine,
15 and
Q denotes O or N-R®, where
R¢ represents hydrogen, (Cy-Cg) alkyl or (C3-C,) cycloalkyl,

Z stands for a group of formula



~alkyl, are converted #

20[ A] Conpounds of forrmula (I1) WD 2007/079862PCT/ EP2006/ 011826 - 224 - in
whi ch R, RYO20870186hd o have the respective neani ngs gi WI/ER2Q641EE61 t o
6 and stands for a |leaving group such as hal ogen, especially for chlorine,
Sin the presence of a base if necessary_ i _an inert solvent with a conpound
of formula (H) R3 HA(IIl), in which A, L and R3 have the respective

meani ngs given in Cains ]n5't0 6 and 1Q0stands for cygno or a group of formula

-[C(0)], - COOR7A, where dgnotes the n er Qor 1a “RYAdenot es (Cl-C4)

onpounds#ofXf or M’ a (I#f)—zV\D \

2007/ 079862PCT/ EP2006/ 011826:% 225 - i ich A L, Xli’,NR' ,R?, R4, n and o
have the respective nmeanings given afgbve, Or, [ 131Cohpounds of formula (V- 1)

/T NH
or #— /&
) o
where
# denotes the point of linkage with group L
and
5 R’ denotes hydrogen or (C;-C4) alkyl,

R' and R? independently of one another, stand for a substituent selected from the group
comprising halogen, cyéno, nitro, (C,-Cs) alkyl, (C,-C¢) alkenyl, (C,-C,) alkinyl,
(Cs-Cq) cycloalkyl, (C4-C;) cycloalkenyl, (C,-Cs) alkoxy, trifluoromethyl,
trifluvoromethoxy, (C;-Cs) alkylthio, (C;-Cs) acyl, amino, mono-(C;-Cq)
10 alkylamino, di-(C;-Cs) alkylamino and (C;-Cs) acylamino,

in which (C;-Cy) alkyl and (C;-Cs) alkoxy can in their turn each be substituted with
cyano, hydroxy, (C;-C4) alkoxy, (C;-C4) alkylthio, amino, mono- or di-(C;-Cy)

alkylamino,
or

15 , two residues R! and/or R? bound to adjacent carbon atoms of the respective phenyl
ring together form a group of formula -O-CH,-O-, -O-CHF-O-, -O-CF»-O-,
-O-CH,-CH,-O- or -O-CF,-CFy-0-,

n and o, independently of one another, stand for the number 0, 1, 2 or 3,

1 . . .
and for the case when R' or R* occurs more than once, their meanings can in each

20 - case be identical or different,

R® - stands for hydrogen or (Ci-Cy) alkyl, which can be substituted with hydroxy or

amino,



in whichR4, XI and n have the respective neanings given in Cains 1
to 6, are reacted in the presence of a base if necessary in an inert
-solvent with a conpound of formula (FELJ-to conpounds of fornula
(M-1) RIS CHL-Z1 A 10in which A, L, Z, R, R3, R4 and n have
~the respective ngan ngs gi ven above, then brominated in an inert
solvent to conpounds of formula (M1-1) R3 A7CHL-11 in which A
L, ZI, RI, R3, R4 and n have the respective neani ngs gi ven above, WO
2007/ 079862PCT/ ER20064#t01s §2 by drogme(Ci-CoRMy) or cyclopropyl,

and their salts, solvates and solvates of the salts,

2. Compound of formula (1) according to Claim 1, in which
5 A stands for O,
L. stands for a group of formula *-L'-Q-L2, where
10 * denotes the point of Jinkage with the CHR' group,

L denotes (C,-Cs) alkanediyl,

L2 denotes a bond or (C)-C;) alkanediyl, which can be substituted singly or

doubly with fluorine,

and
15 Q denotes O or N—RG, where
R represents hydrogen, (C1-Cy) alkyl or (C;-C5) eycloalkyl,
z stands for a group of formula
O O N—
#—{ # R #— i
7 N~
O0—R O 3 H
o}
N—
NH
or #——<€-/l§
0" o
wherc

20 # denotes the point of linkage with group L



OH OH (M11-1), in which R2 and o have the neanings given in
Clains 1 to 6, to conpounds of forrmula (1V) in which R2, R4, X1 and o
-have the respective neanings given iR28ains 1 to 6, are reacted in
the presence of a base if necessary in an inert solvent with a
conpound of formula (L11) to compounds of formula (VI-2) 10 (VI-2),

inwhich A L, Z, R™R3, R4 and o have the respecti ve neani ngs
gi ven above, then brom nated in an inert solvent to conmpounds of
formula (VI1-2) WD 2607/ 079862 RETHERPROG/0NA826 - 227 - in which

A L, 71, R2, R3, R4 and o have the respective neanings given above,

and these are LD GO ifdob A SRR bndi Vo fhrra LG ERRREA M fhe group

base and a SUIta e pal’la un1c alyst wt phenyl boroni ¢ aci d
formula (M 11-2) comprising hdlogcn cyano, nitro, (Cl-CG) alkyl, {C3-Cy) alkenyi, (Cer) alkinyl,
5 (C5-Cy)y cycloalkyl, (Ci-Cq) cycloalkeny), (C,-Cg) alkoxy, (triflucromethyl,
trifluoromethoxy, (C;-Cs) alkylthio, (C,-C¢) acyl, amino, mono-(C,-Cq)

alkylamino, di-(Cy-Cy) alkylamino and (C,-Cy) acylamine,

and (C,-Cs) alkyl and (Ci-C¢) alkoxy in their turn can each be substituted with
hydroxy. (C;-Ca) alkoxy, amino, mono- or di-(C,-C,) alkylamino,

10 or

two residucs R! and/or R? bound to adjacent carbon atoms of the respective phenyl
ring together form a group of formula -Q-CH,-O-, -O-CHF-O-, -0-CF;-O-,
'*O"CHZ"CHT‘O- ar —O—CFQ—CFQ-O',

n and o, independently of one another, stand for the number 0, 1, 2 or 3,

15 and for the casc when R’ or R? accurs more than once, their meanings can in each

case be identical or different,

R? stands for hydrogen or (Cy-C4) alkyl, which can be substituted with hydroxy or
amino,
and
20 R*  stands for hydrogen, (C;-Cy) alkyl or cyclopropyl,

and their salts, solvates and solvates of the salts,

Compound of formula (T} according to Claim 1 or 2, in which

[ 5% )

A stands for O

25 L. stands for a group of formula *—1.'-Q-L* where



GHOH 5 VIII-Z;, in which R and n have the neanings given in Cains 1
to 6, to coMPAMAL'We2fornula (1V), and in each case the rESHEPAMO/MEERASounds
of formula (I1V) are then converted by hydrolysis of the ester or cyano group
Z to the carboxylic acids of formula (1;54). inwhich A, L, R, R2, R3,

R4, n, o and y have the respective neani ngs given above, and these are
converted if necessany w 4 j I 0 ts and/or (ii) bases
or acids to their sol vat e?&loge%ﬁ}%e g#tlg?%?a o?@la%gg}% h\[{ﬁg salts. -228- 9.
Use of a conpound of fornmula (1), as defined in one of the Clainms 1 to 6,
for the production ofl'a mdeiatdisi@i-Cprbkderdiylf or the treat nent and/ or

prophyl axi s of cardi ovascul ar di seases. 10. Medicinal product containing a
conmpound of forrmula (k), fn i s . i - . :
combi nation with an ?‘nert?grhoge%t(gkla ,a!%ﬁ%r rfa@elﬁ% %}ggﬁsgdsg%(t:%bst g@log dg‘;l(% B’.‘%nt .
Medi ci nal product cont ai niflngrie, conpound of formula (1), as defined in one of
the Cains 1 to 6, in conbination with another active substance. P:Medi cinal
pr oduct 5accordi ng toar%ai m 10 or 11 for the treatnent and/or prophyl axis of

Q denotes O or N-R®, where

R® represents hydrogen, (C;-C;) alkyl or cyclopropyl,

Z stands for a group of formula
4 — 1 o By
o~R’ N 0
) H
10 where
# denotes the point of linkage with group L
and

R’ denotes hydrogen, methyl or ethyl,

R' and R? independently of one another, stand for a substituent selected from the group

| 15 comprising fluorine, chlorine, cyano, (C;-Cs) alkyl, (C;-Cs) alkenyl, (C;-Cs)
cycloalkyl, (C4-Ce) cycloalkenyl, (C-C,) alkoxy, trifluoromethyl, trifluorometh-

oxy, (Ci-C,) alkylthio, (C-Cs) acyl, amino, mono-(C;-Cy4) alkylamino, di-(C-Cy)

alkylamino and (C;-C,) acylamino
or

20 two residues R' and/or R* bound to adjacent carbon atoms of the respective phenyl

ring together form a group of formula -O-CH,-O-, -O-CHF-O- or -O-CF,-O-,
n and o, independently of one another, stand for the number 0, I, 2 or 3,

and for the case when R or R? occurs more than once, their meanings can in each

case be identical or different,



cardi ovascul ar di seases.

-220 -

R? stands for hydrogen or {C;-Cs) alkyl, which can be substituted with hydroxy or

amino,
and
R* stands for hydrogen or (C;-Cs) alkyl,
5 and their salts, solvates and solvates of the salts.
4, Compound of formula (I) according to Claim 1, 2 or 3, in which

A stands for O,

L stands for a group of formula *-}'-0-12 where
10 * denotes the point of linkage with the CHR" group
and

L' and L%, independently of one another, denote (C,-C3) alkanediyl,

z stands for a group of formula

/4
#"43 or #“_*< P

O—R
15 where
# denotes the point of linkage with group L
and

R’ denotes hydrogen, mcthyl or ethyl,

R! and R?, independently of one another, stand for a substituent selected from the group

20 comprising fluorine, chlorine, cyano, (C-Cs) alkyl, (Cy-Cs) alkenyl, (C3-Cy)
cyeloalkyl, (C4-Cg) cycloalkenyl, (Ci-Cy) alkoxy, trifluoromethyl, trifluorometh-

oxy, (C;-Cq) alkylthio, (C)-Cs) acyl, amino, mono-(Cy-Cy) atkylamino, di-(C-Cy)

alkylamino and (Cy-Cy) acylamino
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or

two residues R' and/or R? bound to adjacent carbon atoms of the respective phenyl
p

ring together form a group of formula -0-CH,-O-, -Q-CHF-0O- or ~0-CF»-0-,

n and o, independently of one another, stand for the number 0, 1 or 2,

5 and for the case when R! or R? occurs twice, their meanings can in cach case be
identical or different,
R’ stands for hydrogen, methyt or ethyl
and
R* stands for hydrogen,
10 and their salts, solvates and solvates of the salts.
5. Compound of formula (I) according to Claim 1, 2 or 3, in which
A stands for O,
L stands for a group of formula *~L'-N(CHs)—L?, where
* denotes the point of linkage with the CHR’ group
15 and
L' and L?, independently of one another, denate (Ci-Cs) alkanediyl,
4 stands for a group of formula
0 o Ny
#—‘% or #_</ __,EI\E
0—R’ N
where
20 # denotes the point of linkage with group L
and

R’ denotes hydrogen, methyl or ethyl,
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R' and R?, independently of one another, stand for a substituent selected from the group
comprising fluorine, chlorine, cyano, (C;-Cs) alkyl, (Cp-Cs) alkenyl, (Cs-Cy)
cycloalkyl, (Cs-Cy) cycloalkenyl, (C(-Cy) alkoxy, trifluoromethyi, trifluorometh-
oxy, {Ci-Cy) alkylthio, (C,-Cs) acyl, amino, mono-(Cy-Cy) alkylamino, di-(C,-Cy)

alkylaming and (C,-Cy4) acylamino
or

two residucs R! and/or R? bound to adjacent carbon atoms of the respective phenyl
ring together form a group of formula -0-CH;-O-, -O-CHF-0- or »Q-CF;-O-,

n and o, independently of one another, stand for the number 0, 1 or 2,

and for the case when R! or R? occurs twice, their meanings can in each case be

identical or different,
R’ stands for hydrogen, methyl or ethyl
and
R’ stands for hydrogen,
and their salts, solvatcs and solvates of the salts.
Compound of formula (T) aceording to one of the Claims | to 5, in which
A stands for O,

L stands for a group of formula *-L.'-Q-12 where

* denotes the point of linkage with the CHR? group,

L' and L%, independently of one another, denote (C,-Cy) alkanediyl
and

Q denotes O or N(CH,y),

Z stands for a group of formula
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, or N/N
O—R H
where

# denotes the point of linkage with group L
and
R’ denotes hydrogen, methyl or ethyl,

stands for a substituent selected from the group comprising fluorine, chlorine,

methyl, ethyl, vinyl, trifluoromethyl and methoxy,

stands for a substituent selected from the group comprising fluorine, chlorine,
cyano, methyl, ethyl, n-propyl, vinyl, trifluoromethyl, methoxy, ethoxy,

trifluoromethoxy, methylthio, ethylthio, amino, methylamino and ethylamino,

n and o, independently of one another, stand for the number 0, 1 or 2,

and for the case when R' or R? occurs twice, their meanings can in each case be

identical or different,

stands for hydrogen, methyl or ethyl

stands for hydrbgen,

and their salts, solvates and solvates of the salts.

7. Method of production of compounds of formula (I), as defined in: Claims 1 to 6,

characterized in that either

[A]

Compounds of formula (II)
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15
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in which R', R, R, n and o have the respective meanings given in Claims 1 to 6

and

X! stands for a leaving group such as halogen, especially for chlorine,

in the presence of a base if necessary in an inert solvent with a compound of

formula (IIF)

RS

| :
CH—L—Z

in which A, L and R? have the respective meanings given in Claims 1 to 6
and
z! stands for cyano or a group of formula ~[C(O)];-COOR7A, where
y denotes the number Q or 1
and
R™  denotes (C;-Cy) alkyl,

are converted to compounds of formula (TV)

av),
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or

(B]
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in which A, L, Z', R', R%, R’, R, n and o have the respective meanings given

above, .

Compounds of formula (V-1)

4 I\N |
(R1) O //|\4 (V_l),

n N R

in which R!, R*, X' and n have the respective meanings given in Claims 1 to 6,

are reacted in the presence of a base if necessary in an inert solvent with a

compound of formula (III) to compounds of formula (VI-1)

3

T
1
A/CH—L—-Z
SO o
/ - 3
(R, O™ N R

in which A, L, Z', R', R®, R* and n have the respective meanings given above,

then brominated in an inert solvent to compounds of formula (VII-1)

IT3
_CH—L—Z
Br 0
' a0t v,
2 ' A
(R); O SN R |

in which A, L, Z", R, R?, R* and n have the respective meanings given above,

and these are then coupled in an inert solvent in the presence of a base and a

suitable palladium catalyst with a phenylboronic acid of formula (VIII-1)



WO 2007/079862 _ PCT/EP2006/011826

or

5 [C]

10

(R%), OH
; @—B\ (VII-1),
OH

in which R* and o have the meanings given in Claims 1 to 6,

to compounds of formula (IV)

Compounds of formula (V-2)

1

X

NN

/ ‘
. | /)\ . v,

N R

in which R% R*, X! and o have the respective meanings given in Claims 1 to 6,

are reacted in the presence of a base if necessary in an inert solvent with a

compound of formula (IIT) to compounds of formula (VI-2)

(R, R
A/CH—L—Z1
7] N
Py (VI-2),
O N

in which A, L, Z*, R%, R3, R* and o have the respective meanings given above,

then brominated in an inert solvent to compounds of formula (VII-2)
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3
(R?), Fﬁ
1
. _CH—L—Z
\N N
s — | /I\ (VIL-2)
/ 9
O N R*

in which A, L, Z!, R%, R}, R* and o have the respective meanings given above,
P g5 g

and these are then coupled in an inert solvent in the presence of a base and a

suitable palladium catalyst with a phenylboronic acid of formula (VIII-2)

OH
/
1 Q‘B\ (VIIL-2),
(R) OH

5 n
in which R' and n have the meanings given in Claims 1 to 6,
to compounds of formula (IV),
and in each case the resultant compounds of formula (IV) are then converted by hydrolysis
of the ester or cyano group Z' to the carboxylic acids of formula (I-A)
2 3
(R, T
/CH—L—[C(O)];—COOH
A
SN
I-A)
1y /)\ ( 5
O 4

in which A, L, R, R% R®, R* n, 0 and y have the respective meanings given above,

and these are converted if necessary with the corresponding (i) solvents and/or (ii) bases or

acids to their solvates, salts and/or solvates of the salts.

8. ~Compound of formula (I), as defined in one of the Claims 1 to 6, for the treatment and/or

15 - prophylaxis of diseases.
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Use of a compound of formula (I), as defined in one of the Claims 1 w0 6, for the
production of a medicinal product for the treatment and/or prophylaxis of cardiovascular

diseases,

Medicinal product containing a compound of formula (I), as defined in one of the Claims 1

to 6, in combination with an inert, nontoxic, pharmaceutically acceptable excipient.

Medicinal product containing a compound of formuta (I), as defined in one of the Claims 1

to 6, in combination with another active substance.

Medicinal product according to Claim 10 or 11 for the treatment and/or prophylaxis of

cardiovascular diseases,





