BHC 05 1 163-Foreign Countries CR/Eg/ XP -1- Novel, acyclically substituted
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characteri zggy by seven transmenbrane domains. In addition to the human IP
receptor, prostacyclin receptors have also been cloned fromrat and nouse

[ Vane, J. et al., Eur. J. Vasc. Endovasc. Surg. 2003, 26: 571-578]. In
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prostaglandin-F1lalpha [Dusting, G.J. et al., Pharmac. Ther. 1990, 48: 323-344].

The biological effects of PGI, occur through binding to a membrane-bound receptor, called the
20  prostacyclin receptor or IP receptor [Narumiya, S. et al., Physiol. Rev. 1999, 79: 1193-1226]. The
IP receptor is one of the G-protein-coupled receptors, which are characterized by seven
transmembrane domains. In addition to the human IP receptor, prostacyclin receptors have also
been cloned from rat and mouse [Vane, J. et al., Eur. J. Vasc. Endovasc. Surg. 2003, 26: 571-578].
In smooth muscle cells, activation of the IP receptor leads to stimulation of adenylate cyclase,
25  which catalyses the formation of cAMP from ATP. Increase in the intracellular cAMP
concentration is responsible for prostacyclin-induced vasodilation and for inhibition of platelet
aggregation. In addition to the vasoactive properties, anti-proliferative effects [Schroer, K. et al.,
Agents Actions Suppl. 1997, 48: 63-91; Kothapalli, D. et al., Mol. Pharmacol. 2003, 64: 249-258;
Planchon, P. et al., Life Sci. 1995, 57: 1233-1240] and anti-arteriosclerotic effects [Rudic, R.D. et
30 al, Circ. Res. 2005, 96: 1240-1247; Egan K.M. et al., Science 2004, 114: 784-794] have also been
described for PGl,. Furthermore, PGI, also inhibits the formation of metastases [Schneider, M.R.
et al.,, Cancer Metastasis Rev. 1994, 13: 349-64]. 1t is unclear whether these effects are due to

stimulation of cAMP formation or to IP receptor-mediated activation of other signal transduction
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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 nﬁclear 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-d]pyrimidine 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 (I)



The production of certain 4-am nofuropyrimdine derivatives was announced in
Chem ca ScrBH &5 1 168Boreigh Co@itries337- 342, Yakugaku Zasshi 1969, 89 (10):

1434- 1439 and Yakugaku Zasshi 1977, 97 (9): 1022-1033. Conpounds with a

bi cyclic heteroaryl nuclear structure are,clainmed as inhibitors 25 of

cel lul ar adhesion in WD 00/ 75145. The conpounds clainmed within the framework
of the present application are characterized, in contrast to the conpounds
fromthe state of the art, byRéOS,c di pheny! f@ro[ 2, 3-d] pyri m di ne nucl ear
structure, which is coupled via pb on 4, a ertain spatial distance,
to a carboxylic acid or carboxyl s Fung nality. 30 The present
invention relates to conpounds of ‘g rmul a (I) BHC 05 1 163-Foreign
Countries -3- (Ro - RI ARCH R0 N-5~R4 in which A stands for
0, Sor NR5, where R5 denotg ) al kyl, (C3-C7) cycl oal kyl

or (C4-C7) cycl oal kenyl, 5 L /9 ) alkanedlym or (C2-C7)

al kenedi yl, which can be(Ru-s Rdoubly with fluorine, or for
a group of fornmula *-Lt-Q L2, where * denotes the point of linkage with the
CHR3 group, L3 denotes (Cl-C5) al kanediyl, which can be substituted with
(C1-A) al kiylwhieh (C1-C4) al koxy, 10 L2 denotes a bond or (d-C3)

al kanedi yl, which can be substituted singly or doubly wth fluorine, and Q

denotes 0 or N-R6, where R6 rgpresents hydr ogen, (Cl1-C6) al kyl or (C3-C7)
cycl oal kyl A stands for O, S or N-R”, wher

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

5 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;-C;) alkanediyl, which can be substituted with (C;-C,) alkyl or (C;-C,)
alkoxy,

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

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

R® represents hydrogen, (C;-C¢) alkyl or (C;-C5) cycloalkyl,

15 Z stands for a group of formula
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where
# denotes the point of linkage with group L

and
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15 Z stands for a group of formula OONNN NH OR/\rO HOO O where #

denotes the ﬁoi nt of linkage wwth group L and BHC 05 1 163-Foreign
Countries -Mﬁﬁd@%@é@g@ﬂ@@n or (Cl-C4) alkyl, Rl and R2, independently
of one another, stand for a substituent selected fromthe group conprising
hal ogen, cyano, nitro, (Cl-C6) al kyl, (C24C6) al kenyl, (C2-C4) alKkinyl,
(C3-C7) cycloalkyl, (C4-C7) cycloal kenyl, (Cl-C6) al koxy, trifluoronethyl,
trifluoronet hoxy 7 (CI de'ﬁo ffj%éhgp{@cd%lce) acyl, am no, nono- (G -C6)

al kyl am no, (O C6) al kyl am no and C6) acyl am no, and (Cl-C6) al kyl
and (d -0C6) Ikox can in turn each be substltut ed with cyano, hydroxy,
(C1-C4) al kBxynd ( Jmpenéfsrnm phpee angtheio stapd dier- a gubstituenCreleyd ditory Ithenignesp or

respecti v phany er0s e FUNCHE E PR EFCTMEATola iy, o)

-OCHF- O, -0 CF&chalkyl (CC% @Hﬁal@nyb (Cy-€0)- dlikey QFiflu@omethy B ndflagromethoxy, (C;-

I ndependgntly of .qn nd for the nd, for the
case vvhe]gl Rl or Eé a@?’?ﬁ Eﬁ‘o‘?ﬁ% af}h’a?‘me?fc'Eono é?r)b %[‘P’lﬂg\?g iiﬁg gé)n%k’g?mmo and
different 15 neghiqQpsylalincst ands for hydrogen or (Cl-C4) al kyl, which can
be substituted with hydroxy or am' no, and R4 stands for hydrogen, (Cl-C4)
al kyl or cycl opro sol. vat es d sol.vates of th alts.
20 Conpounds ac C?J'Elcfph gﬁ)t lf‘%"ﬁ( AQra 'Elﬂ’eeaeﬁﬁﬁalﬁ’ﬁ‘ef&teéwﬂl&ym’ Ey‘f"i’jy’ and
their salts, sol®igpalkoxy, (Cl—C4) alkylthlo, amino, mono- or di-(C;-C,) alkylamino,

or

10 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,-CF,-0O-,

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, they can have the same or different

15 meanings,
R’ stands for hydrogen or (C;-C,) alkyl, which can be substituted with hydroxy or amino,
and
R stands 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 (I), stated
below as examples of application, and their salts, solvates and solvates of the salts, 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, diasterecomers). The invention therefore comprises the

enantiomers or diastereomers and their respective mixtures. The stereoisomerically uniform



and sol vates of the salts, the conpounds covered by fornmula (1) of the
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and the conpounds covered by fornula (1), stated below as exanpl es of
application, and their salts, solvates a_néj_ solvates of the salts, provided
the conmpounds covered by formula (1), stated below, are not already salts,
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tautonmeric fornms, the present invention conprises all tautomeric forms. 5
Physi ol ogi cal |y acceptable salts of the conpounds according to the invention
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can be used for exanple for the isolation or purification of the conpounds

accor di ng tpbammageutipal @pplicationsabet cah de upadcbueramplerioy dieobagion i Ipyrificatiep otk e
salts of th &H@Q&le%in%qg%réqﬁ@g%gnoar%gﬁoin@mgggi on conprise salts of 10 acid
i'ds, carbokxy

addi tion of r|nﬁor ganirc a 0 I'c acl ds and sul phoni c acids, e.qg.
salts of hydrochloric acid, hydrobrom c acid, sulphuric acid, phosphoric
aci d, net hdhgselbgitalyi awcaptablt, safts lofithesaomphords accoadinglfo thelinentsudquipoié salaeifd,
benzenesul phgni,G. .aci napht hal enedi sul phoni cid. acetic acid .
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Physi ol ogi cal |y acceptabl e salts of e .conpounds accarding to.the jnvention
al so conpr jagid: g‘ﬁ?elngs“? ndiica @G%ﬁnﬁa@_g@}w o Bipglﬁ’ﬁfe ¢ ?’n’g’hﬁ%éfaé?f‘gﬁlcvws%ﬂ' s of
al kal i et afiffudréacttic £ ipkiPiARCacRDIRES bl tarbatctasid, maRd hdid, Rftridhédl fumarieaid, hs
(e.g. calcium.and rragqr%estum_ salts) and ammonium salts, derived from amonia
or organi c Baihedd dihngoie idi6 carbon atonms, for exanple and preferably

et hyl am ne, diethylam ne, triethylam ne, ethyldiisopropylam ne,

nmonoet hanolpaifSgically acceptable salts of the compounds according to the invention also comprise salts

of the usual bases, for example and preferably salts of alkali metals (e.g. sodium and potassium
salts), salts of alkaline earths (e.g. calcium and magnesium salts) and ammonium salts, derived
from ammonia or organic amines with 1 to 16 carbon atoms, for example and preferably
ethylamine,  diethylamine, triethylamine, ethyldiisopropylamine, = monoethanolamine,
20  diethanolamine, trisethanolamine, dicyclohexylamine, dimethylaminoethanol, procaine,

dibenzylamine, N-methylmorpholine, arginine, lysine, ethylendiamine and N-methylpiperidine.

Within the framework of the invention, such forms of the compounds according to the invention
that form a complex in the solid or liquid state by coordination with solvent molecules are termed
solvates. Hydrates are a special form of solvates, in which coordination is accomplished with

25  water. Hydrates are preferred as solvates within the scope of the present invention.

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  In particular, for the compounds of formula (I) in which

Z stands for a group of formula
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20 di et hanol am ne, trisethanol am ne, dicycl ohexyl am ne,
dlnethylanlnoethanol procai ne, dibenzylam ne, N-nethyl norpholine,
argi ni ne, | PECHS | W3iForciegnCouninies and N- et hyl pi peridine. Wthin the
framewor k of the invention, such fornms of the conpounds according to the
invention that forma conplex in the solig or liquid state by coordination
with solvent nolecules are terned solvates. Hydrates are a special form of
solvates, in which cgprdination is ggconplished with 25 water. Hydrates are
preferred as sol vat wi thin the sogpe of the present invention. In
addition, the pré%e i nvedti on TS conprises prodrugs of the conpounds
according to the inmgHtion. The tepmQH odrugs" conprises conpounds which
in thensel ves may be biologically ctive or inactive, but are converted
(e.g. netabolically or by hydrolysis) to conpounds according to the
invention while they are in the body. 30 In particular, for the conpounds of
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group can be T'inear or°branched, are preferred as esters.
et hyl est eesteraare egupielly prefeyre(sed dsa thelcqreseponding defﬁmeonscmf the sgradve RNy

definitions of the residue R7). VVthln t he scope of the present invention,
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| and (C - Cﬁﬂbwhgrmmamgafor a Ilnear or branched al kyl residue mnth | to 6,
1tob5 1to4or 1to 3 carbon atons. A I|inear or branched aIkyI resi due

wWth 1 t16) 4“%&‘1 81e s%poe”% the 11R/e1?tflo%r Efd(’,‘ﬁ) aﬁ'(vl (?86 5\9/' atlkvl ](Ct1 (814) alﬁval QQCL-C;) alkyl

stand for a linear or branched alkyl residue with 1 to 6, 1 to 5, 1 to 4 or 1 to 3 carbon atoms. A

linear or branched alkyl residue with 1 to 4 carbon atoms is preferred, and one with 1 to 3 carbon

atoms is especially preferred. The following may be mentioned as preferred examples: methyl,

ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, sec.-butyl, tert.-butyl, 1-ethylpropyl, n-pentyl and n-
15  hexyl.

Within the scope of the invention, (C,-Cs) alkenyl and (C,-Cs) alkenyl stand for a linear or

branched alkenyl residue with 2 to 6 or 2 to 5 carbon atoms and one or two double bonds. A linear
or branched alkenyl residue with 2 to 5 carbon atoms and one double bond is preferred. The

following may be mentioned as preferred examples: 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) alkanediyl, (C,-C;) alkanediyl and

25  (Cs-Cy) alkanediyl stand for a linear or branched divalent alkyl residue with 1to 7, 1to 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.



atons is especially preferred. The followi ng may be nentioned as preferred
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triple bongpe fbnbwmg%{ay%b Kieﬂﬁféneﬂ 8Shrefed\btathpis: téﬁleﬁe.¢ar<#§9net@énensz dlﬂ roperne.
preferred. The f owi ng may be nentioned as preferred exanpl es: hi nyl ,

n- prop-§ - i h1-HiyH Promeﬂrzdbylzpioﬁeﬂe ly3-diyl bpit-ere-1, ‘l‘leyl yhut-brdee- h3'l§l}‘ﬂ,-b311 ?ﬁnﬁrlfd
Wthin the f € i | -{3b iyl
(€110 al Kmeg e Y B ime e b e T R A F OB e
di val ent al kyl residue with 1 to 7, 1 to5 1to 3 or 3 to 7 carbon atons.

A |inear oWithinsthe srope of thaimeetitiph, @ﬁ@b}dﬂl@_mmgl@kﬂ&litanbfosabneasomma@h%r bon
atons is p red. e fo refe ex.

methyl ene 51%{»%[ res@?urel: \{ gmnle {04 %rﬁl\gfﬁg%a%%?{ @%S”X'T‘&éag %Fgraf? gﬁ@(ExJ Je§9ue WI%”PJO%S

|, 1-diyl, parpament ,isZpl(éfeyded. Plicofodineing, Iﬁa}dbey hl,entiqnéd ablptqférﬁaldeqxamples methoxy,

but ane 2- but ane- 1, 3-di yl, but ane ntane- 1, 5-di yl,

pent andd s ey i-pregsaGofiapan KateRh Lo Saok grredinty FEZSACH, b-di yi . BHC 05 1
163- Foreign Countries -7- Wthin the scope of the invention, (C, C

al kenedi yI wathéh he3cdpe ol the neeitioh, & anyalkelthi@ ahd (®aT,) alkyltiio b anahes dineal ent

aI kenyl i dye 2t0. 7 0 tg 7 carbon atons an to 3 doub bonds.
i near @Fﬂ@ﬁ%‘“@ﬁ@@o a{?%ﬁe‘mlyf 9 8" dul? WeHhoBatPEs: 7A351F§09{ bmsﬁié %ﬂ?ﬁ b

doubl e bongsidge Wnﬁhew 8 Cbarbor NgondsOls | ffmm MRY f&ﬁ)mmaprbednaﬁomeisqﬁéfeﬁed
exanpl es: ethene-1,1-diyl, ethene-1, 2-di propene 5 1, 1-divyl

propene- 1, gXaiples:, npﬁthyﬂibWe ethyithig; yar- Promdthlq,- monylthwd.rybutylﬁm rerfehléylrhlfa iyl ,
but - 2- gpe 7t I@iol: 3-diene-1,4-diyl, pent-2-ene-1,5-diyl,
hex-3-ene-f’eé’3 lﬁ%e;(a 2, 4-di ene-1, 6-di yI Wthin the scope of the
i nvention, CG aI kox and (C1 Ca al kox stand for a |linear or branched

al koxy el e sivp of b Brentan, (-G i [ Booalbens) . £ Eomeist (67 Corahaond
al koxy res gg%.wﬁ)} i E2cd %kﬁggﬁo%%l?tﬁ%@hﬂe% AoFdrehdaSky! ML Rhch 9t B 3B Pe

ment i oned

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: formyl, acetyl, propionyl, n-butyryl, iso-butyryl and
pivaloyl.

Within the scope of the invention, mono-(C,-C¢) 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, di-(C;-Cs) 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. Linear 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-n-hexyl-N-methylamino.



10 et hoxy, n-propoxy, isopropoxy, n-butoxy, tert.-butoxy, n-pentoxy and

n- hexoxy. Wthin the scope of the invention, (C -C6) alkylthio and (C -Ca
al kyl t hi o sBHedSflgho3Foraigndegunigies phr anched al kylthio residue with 1 to 6 or 1
to 4 carbon atons. A linear or branched alkylthio residue with |l to 4
carbon atoms is preferred. The foll ow ng_gay be nentioned as preferred
exanpl es: nethylthio, ethylthio, n-propylthio, isopropylthio n- butyl t hi o,
tert.-butyl t n t e
P gmh%G thgéglolaé ?fa{a egnm)rf @ne é etk e 3% Egﬁlﬁ%ﬂ {mlw
(Cl-Ca ac | gl[O(lIGWltM)llnadtrkfar’m%nlcljledﬁcalrmlbﬂmrena Whlqhelats 1do Gmrdntohﬂe@rlwnlaydmsr adi ldue
with 1to 6lmkjed"v% t% cg)rli)o%l D 6 &1‘? 8/?%1 55 Pl Riue thlhmblle uﬁar on tdn(ljsultgl ?efb r(r)erzp%'ge
oxygen atomin p05| on &ndri ed via positio Thedr

branched acgolllowmgl dlaye bavintehtidnetl Gas Aprcfenrénbexaatpm:s folrmalpidef mcretamido, 'Eiﬂ@mﬁnah]hdw\nnn g
20 may b i oned erred exanples: fornyl, acetyl, propionyl,

n- butyryf ”F 'B@P)?F@P glﬂg‘lam val oyl . Wthin the scope of the invention,
nono- ( Cl- C6) al kyl ami no and nono- (Cl-C4) al kvl amino stand for an am no
group with withinnakcape dbrinmhation) (KyIC, eieihiky Lgidt (C: @) eRldaRS] stakddfod aQﬁonb-t o

4 carbon ato A |inear branched npnoal kyl no residue with |l to
car bon at on@’cﬂg spiEfed oy algyl*fﬂé"“?é“f f% wrrfbtor%‘iﬂf ahermy Porslealind rﬁ?‘@‘fee‘?”ﬂb%j

exanpl es: nRtYirB6H NBms @4{9} ¥Rl Nhe BHANIRR YafHe meentloﬁeaoa@rﬁayﬂrm;a REcyclo-
tert.-butylam no. Wthin the scope of the i nventl on, di-(C- C al I?yl am no

and di - ( Cl1- erapylegyrlopugyl, Pa&l@p%mldcxceﬂhe@ﬂanw Beriyloup vvlth two identical or
different linear or branched al kyl substituents, each having | to 6 or 1 to

4 carbopy at Qiin thd REAE ofthe fﬁ(zé}ﬁ%‘ ﬂ4-é$)%b&¥dll@éﬁb%d (E€RCJ¥eSoMant Mnlfork hého?
carbon atons 30 are preferred e TolTowng nmay be nentioned as preferred

exanpl es: I\P)Nlld cyadeatiyl &rviup ovithng Ml 7 d>ir éttmﬁl cartion itonng- andray floutleneandy Aanyrlealkeny!

N- et hyl - N o

N-Cert . - but yflgﬁ\f %ét%ﬂtl;} aﬁic#y:oha o hy &?}é&pgﬁ?%ﬁlo@\% ﬂl’g%é)e mentioned as preferred

N- n- hexyl - Nexagipley cgeiooenyBld@ @B ntknil6G<lebexenyg anCoyeithepteyl- g- Wt hin t he scope
of the invention, (C— C) acylam no and (G- C4) acylam no stand for an am' no
group with i hgar nch y S! n i has t.0 6 to 4
car bon at orrgv 1tgljnd © Sco pe oi?h(f \l}l%gm{%ﬁ haclgglég ﬁl&lfl&l tt‘uorl\ﬁlh’Aér\?qormel gfﬁnh%e raIéS|1° ue
with 1 1% 4Chlaf1iimo'rfh1bnm®sp&fqueéf erred. The foI | ow ng may be nentioned as
preferred exanpl es: formam do, acetam do, propionam do, n-

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 (I) are preferred in which
A stands for O, S or N-R’, where
R’ denotes hydrogen, (C;-Cs) alkyl, (C5-C,) cycloalkyl or (C,;-C;) 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 *_L1_Q-L? where

* 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,



5 butyram do and pival oyl am do. Wthin the scope of the invention, (C3-C7)
cycl oal kyl BEHEDS5(1033 FojeimyChuntrieckyl stand for a nono- cyclic, saturated

cycl oal kyl group with 3 to 7 or 3 to 6 carbon atons. A cycl oal kyl residue
with 3 to 6 carbon atons is preferred. The followi ng may be nentioned as
preferred exanples: cyclo- propyl, cycloButyl, cyclopentyl, cyclohexyl and
cycl oheptyl. 10 Wthin the scope of the invention, (C 4-C7) cycloal kenyl and
(C4-C6) cycl oal yl stand for a nono- cyclic cycloal kyl group with 4 to 7
or 4 to 6 carbon atonms and a doubl e bond. A cycloal kenyl residue with 4 to
6 carbon atons Qs pr @dmdtes ©br NIRE whedel oW ng may be nentioned as preferred
exanpl es: cycl obutenyl, cyclopentenyl, cyclohexenyl and cycl oheptenyl.
Wthin the scope of tpe i nvention, hal ggen includes fluorine, chlorine,
broni ne and i odi ne. Ri5 d‘?P’E?F‘?“ﬁsehyé‘F"g?’}’Z‘gr%hélki’]'é’ré%é@@lc}“i‘aﬂ k¥t residues are
substituted in the conpounds according to the invention, unless otherw se
specified zthe ggﬁk@y@gg&ﬁnﬁmgmﬁmngly or multiply substltuted Wthin the
scope of the present invention, for all residues occurring nore than once
their neanings are independent of one another. Substitution wth one,

or three identical different Qubstituents iN eferred Subs on mnth
one 20 substit IS quiteg eci aRly pﬁﬂ#&{ me—giop t he
present invention, unds of oQﬁUIa (1) ar ,ﬂVeferred in wh(%hi§A st ands
for 0, Sor NR5, wh R5 deno ydrogen, (Kl-C6) alkyl, 7)
cycloalgyl or (4-C7) cycioalkdhyl L stands for (C1-C7) alkanedlyl or
(C2-C7) " al kenedi yl, which can be substltuted singly or 25 doubly with
fluorine, or for a group of forrmula *-L'-Q L2, where * denotes the point of

| i nkage with t h#@h@HR3 group, L1 denotes (Cl-C5) al kanediyl, L2 denotes a
bond or (Cl1l-C3) al kanediyl, which can be substituted singly or doubly wth

fluorine, BHC 0p 1 1@&6%9&1‘%59&@%&5&‘%&1g‘;rgﬁp@nd Q denotes 0 or N-R6, where

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;-Cs) alkyl, (C,-Cs) alkenyl, (C,-C,) alkinyl, (C5-C7)
cycloalkyl, (C4-C;) cycloalkenyl, (C;-Cs) alkoxy, trifluoromethyl, trifluoromethoxy, (C;-
C¢) alkylthio, (C;-Cs) acyl, amino, mono-(C;-Cs) alkylamino, di-(C;-Cs) alkylamino and
(C1-Cs) acylamino,

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

alkoxy, amino, mono- or di-(C;-C,) alkylamino,
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-, -O-CF,-O-, -O-CH,-CH,-O- or
20 -0-CF,-CF»-O-,

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,



R6 represents hydrogen, (Cl-C6) alkyl or (C3-C7) cycloal kyl, Z stands for a
group of formula OO NONN NH ## R# </ 11 or 4 (DR7 OHEN OO O5
where # de%@Mﬁ%—B@gﬁQ@Mnkage with group L and R7 denotes hydrogen
or (Cl-C4) alkyl, 10 R1 and R2, independently of one another, stand for a
substituent selected fromthe group conprgsing hal ogen, cyano, nitro,
(C1-C6) al kyl, (C2-C6) al kenyl, (C2-C4) alkenyl, (C3-C7) cycloal kyl,
(C4-C7) cychpal kenyl, (Cl-C6) al koxy, trifluoronmethyl, trifluoronethoxy,
(C1- C6) alkylthio, (Cl1-C6) acyl, amino, mono-(Cl-C6) alkylam no, di-(Cl-C6)
al kyl am no apd (C1-C6) acylanmino, 15 and (Cl-C6) alkyl and (Cl-C6) al koxy
can |n t ur nReac hstys &uhydrogan: &q- %Qllﬁylnyebw&pyopﬂ Cl-C4) al koxy, ami no, nono-

-(g-c) alkylamno, or two residues R and/or R2 bound to adjacent
car bon atongndqfleutgags s&%ﬁ@scén'd‘é@lvﬂ&ed'ﬁfﬁesralté‘g together forma group of formula
-0-CH2-0-, - CH2-0- or 20 -0-CF2-CF2-0-, n and
o, |ndependently of one another stand for the nunber 0, 1, 2 or 3, and for
the case whBhthiRl the scope of gheunresepipineentipm romneunds pf &rmulegBrire gspeeiakly prebinrethan
identical op,different, R3 stands for hydrogen or (Cl-C4) alkyl, which can
be substltute wi th hydroxy or amno, BF IC C 05 1 163-Foreign Countri es
-10-

A stands for O or N-R’, where

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

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
10 * denotes the point of linkage with the CHR? group,
L' denotes (C;-C;) alkanediyl,

L 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
0 /N\ N /N\ NH
SRS I
7 -
0—R N 0,
where
20 # denotes the point of linkage with group L
and

R’ denotes hydrogen, methyl or ethyl,



and R4 stands for hydrogen, (Cl-C4) al kyl or cyclopropyl, and their salts,
sol vat es aBHGO HBdoreifn Eoumtries| ts. Wt hin the scope of the present

i nvention, conmpounds of fornula (1) are especially preferred in 5 which A
stands for O or N-R5, where R5 denotes hygdrogen, (C3-C4) alkyl or (C3-C6)
cycl oal kyl, L stands for (C3-C7) al kanediyl or (C3-C7) al kenediyl, which can

be substityted. singly or ouply with fluorine, or for a gro of .formul a
LSO Lo, Ml R e laenBo 8P e HabiPer, SHRA 1Pl e REOERY giechEt L
de lr)not es (Cé- C3) c@hﬂfangdﬁmotilne,mﬂcdmoéylaﬁo, ((Ci1=€§3a)lk}g,| (G hl(}j(&nyl,V(lﬂli;-C@ &analkd,
substituted singly.or do i t uorjne, a 1 enot e or. N-R6,
where R6 repres fgﬁg)ﬁ{’fg‘?%gﬁ &1(,62) ég?xyamf(}]‘f’mﬁ}egﬂ/érl‘fg‘ﬁ’lr 0XY> (Qf:l'%ﬁ)aﬂlll&'%thpor a
group of fornul eclfés? abVt, adftho fmord-(ANQYy aﬁyl%inoﬁhi&?lbﬁl\hlal%mmga &C20) #cyl-
denotes the point of |linkage with group L and R7 denotes hydrogen, nethyl
or ethyf, BHC 03Mf0163-Foreign Countries -11- R and R2, independently of
one anot her, stand for a substituent selected fromthe group conprising
fluorine, chlorpne, cyano, (C1-C5) alkyl, (C2-C5) alkenyl, (C3-C6)
cycloal kyl, (C4-0C6) cycloal kenyl, (C3-C4) al koxy, trifluoronethyl,
trifluoromethoxy, (Cl-C4) alKkyljihio, ) _ _

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-,

1

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 hydroxy or amino,

R’ stands for hydrogen 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

in which
A stands for O or NH,

L stands for (C5-C;) alkanediyl, (C;-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 L?, independently of one another, denote (C,-Cs) alkanediyl,

Z stands for a group of formula



(C1-C5) acyl, amno, nono-(Cl-C4) al kylam no, di-(CG -C4) al kylam no and
(C1-C4) acyl- 5_am (% or. wo residues Rl and/or R2 bound to adjacent carbon
atons of th8H FpEeL 1% ing, together forma group of fornula
-OCH2-O, -OCHF-O or -OCF2-0O, n and o, independently of one another,
stand for the nunmber 0, 1, 2 or 3, 10 andijdor the case when Rl or R2 occurs
nore than once, their neanings can in each case be identical or different,
R3 stands for hydrog or (Cl1-C3) al kg  which can be substituted with

hydr oxy or am no, d R4 stands %or ydiogen or (Cl1-C3) alkyl, 15 and their
salts, solvates #mdXsol vat eorof the Ié Wthin the scope of the present

i nvention, conpoundsoefrformula (1) a quite especially preferred in which
A stands for O or NH, L stands for (C3-C7) al kanediyl, (C3-C7) al kenediyl or
for a group of formula *-L'-OL2, 20 where denotes the point of |inkage
with the CHR3 gremgpe and L' and L2, independently of one another, denote
(C1-C3) al kanediyl, Z stands for a group of formula BHC 05 1 163- Foreign
Countries -12- p H~ where # denotes the point of |inkage

-</ é)r #/ N, OR
with group L anti enotes the point of linkage with group L
and

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, (C;-Cs) cycloalkyl,
(C4-Cs) cycloalkenyl, (C;-Cy) alkoxy, trifluoromethyl, trifluoromethoxy, (C,-C,) alkylthio,
(Ci-Cs) acyl, amino, mono-(C;-C,) alkylamino, di~(C;-C4) 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,-O-, -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



5 R denotes hydrogen, nethyl or ethyl, R and R2, independently of one
anot her, sBHIY br63aFeeipsCountgnt sel ected fromthe group conprising
fluorine, chlorine, cyano, (Cl1-C5) alkyl, (C2-C5) alkenyl, (C3-C6)

cycl oal kyl, (C4-C6) cycl oal kenyl, (C1- C@ al koxy, trifluoronethyl,
trifluoronethoxy, (Cl1-C4) alkylthio, (C1-C5) acyl, amino, nono-(d -C4)

al kyl am no, di-(C1l- al kyl am np.and ((C1- acyl- 10 amno or two
resi dues Rl and%or %%noﬁég%ooofnéo %ee‘%‘ﬁ‘tggﬁ%l&géf’l}ns of the respective
phenyl ring, together forma group of fornula -O-CH2-O, -OCHF-O or
-0 CF2-0O, n andnd, independently of one another, stand for the nunmber 0, 1
or 2, 15 and for the case when RL or R2 occurs twice, their nmeanings can in
each case be identical. .or different, tan r hydrogen, nethyl or
ethyl and R4 s a?‘ﬂf’g"a f‘&flepﬁg}‘gef’&}j ?ne%Otg?’iu‘ﬁ’f’?f&?&'éﬁﬂ‘g%qbvgl vates and sol vates
of the salts. Wthin the scope of the present invention, conpounds of
formula (1) arestahdsGoiciigrbep FFp@tial |y preferred in which A stands for 0 or
NH, L stands for a group of fornmula *-L'-N(CH3)-L2, where BHC 05 1
163- Forei gn Countries -13- * denotes the point of linkage with the CHR3

y é'

group and Lt and LA i ndependentl —~pnne anot her, denote (Cl-C3)
al kanediyl, Z s s for aorgrouﬁ fo“rml a ON #-~o ORH
7 N~

s O—R H
where
# denotes the point of linkage with group L
and

R’ denotes hydrogen, methy! or ethyl,

10 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, (C5-Cs) cycloalkyl,
(C4-Cs) cycloalkenyl, (C;-C,) alkoxy, trifluoromethyl, trifluoromethoxy, (C;-Cy) alkylthio,
(C4-Cs) acyl, amino, mono-(C;-Cy) alkylamino, di-(C;-C,) alkylamino and (C,-C,) 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,



where # denotes the point of linkage with group L and R denotes hydrogen,
nmet hyl or e | .. .10 I%l and sz- i ndependently of one another, stand for a
substi t uent - oup conprising fluorine, chlorine, cyano,
(C1-C5) al kyl, (C2-C5) al kenyl, (C3-C6) cycloal kyl, (C4-C6) cycloal kenyl,
(C1-C4) al koxy, trifluoronethyl, trifl uoropet hoxy, (C1-c4) al kylthio,
(C1-C5) acyl, am no, nono-(d-C4) al kylam no, di-(Cl-C4) al kyl am no and
(C1-C4) aCYLﬁdtﬁéﬂﬁﬂs L6Ivates 4o Fvaied SHURSsalts. and/or R2, bound to adjacent
carbon atons of the respective phenyl ring, toget her forma group of
formula -O-CH-0, -0-CHF-0- or -0-CF2-0-, n and o, independently of one
anot her, st Mithirf e seaps ofihppiesept inyensionpcompeunds g forla € are ipiefirread abswe pl in
occurs tw cgpichheir neanings can in each case be identical 20 or different,
R3 stands for hydrogen, nethyl or ethyl and R4 stands for hydrogen, BHC 05
1 163-Foreign Countries -14- and their salts, solvates and sol vates of the
salts. Wthin thsangde & ofNilhe present invention, conpounds of fornula (1)

are preferred above all in which A stands for O or NH, 5 L stands for
(C3-C7) al kpnedi ( r r 12,
where * dengt es %{ eispfé)? }%F%&%E? (& ?all{ ﬁédlw gﬁ ?tfg}éﬁﬁlza 2L QQ"

i ndependent |y of where anot her, denote (Ct c3) al kanedl yl and
* denotes the point of linkage with the CHR® group,

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

and
10 Q denotes O or N(CHy),
Z stands for a group of formula
O N\
#__/< #— |
or _
o—R’ N
where
# denotes the point of linkage with group L
15 and

R’ denotes hydrogen, methy! or ethyl,

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

ethyl, vinyl, trifluoromethyl 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, amino, methylamino and ethylamino,

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



10 Q denotes 0 or N(CH3), Z stands for a group of formula ON, or #{/ N
11 , N O RBHC Qhlel63-Boreigm@euntriasshe poi nt of |inkage with group L 15 and R7
denotes hydrogen, nmethyl or ethyl, R stands for a substituent selected from
the group conprising fluorine, chlorine_;pethyl, ethyl, vinyl,
trifluoromethyl and methoxy, RZ stands for a substituent selected fromthe
group conprisin rine, <chi r 0. _net. th

vinyl, trifluor gnrfd;e{ ﬁﬁe caseeY e(I)lx1§, %t Rccuysatwtl i‘fh llrJ(I)nre%r%% hd(%%?n ea%h SEh th"ﬁgthal
thylthlo, anlno:mﬂhmhylanlno and ethylanlno n and o, |ndependently of one
anot her, stand for the nunber 0, 1 or 2, BHC 05 1 163-Foreign Countries -15-
and for thegscase cur.s tmﬁce their nmeanings can in each case
be identica Mmﬁpq?rﬁﬁho mlﬁﬁﬂgfor%%ylfor hydrogen, nmethyl or ethyl and 5
R' stands for hydrogen, and their salts, solvates and sol vates of the salts.
O particubkad inportance, within the scope of the present invention, are
conpounds of formula (1) in which A stands for 0, 10 and their salts,

sol vates ang solvates .of the salts. Also of particular inportance, within

t he scoge t h&3 ‘Fg IR ent i on, are compounds of formula

and their 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

(D in which
L stands for a group of formula *-L'-Q-L?, where
* denotes the point of linkage with the CHR® group,
15 L! denotes (C;-Cs) alkanediyl,

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
20 R represents hydrogen, (Cy-Cs) alkyl or (C3-C5) 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.



|
(1) in which L stands for a group of formula *-L'-Q L2, where * denotes the

point of Iink QF wth the CHR3 group, 15 L] denotes (C, -C5) al kanediyl, L2
denotes a bgﬁﬁ—éFJéé;—§%¥5%¥¥5ﬁgdiyI, whi ch can be substituted singly or
doubly wth fluorine, and Q denotes 0 or NNR6, where 20 R6 represents

hydr ogen, (C1-C6) al kyl or (C3-C7) cycloalkyl, and their salts, solvates
and solvates of the salts. The detailed definitions of residues given in the
respective cofibihiitht rswdngy slord LETRS hREEmAASHRI nﬁ%feﬁ@@ rifgel G4 AQURS cBPeBiafl SO
replaced with any other definitions of residues of other ~ conbinations
regardl ess PEfetB@ respective conbinations of residues stated. BHC 05 1
163-Foreign Countries -16- Conbinations of two or nore of the aforenentioned
preferred r foar

Pl at oo o B o R Ao AR R kRl
t o t he i nvetottheoinyentinmcharaderized ih that citheat ei ther 5 [A] conpounds of formul a
(1) (R XN (11) (R)n ON R4 in which R, n and o have the respective
nmeani ngs; g| n apy ds for a leaving group, for exanple

hal ogen, espeC|a (QQ?H{E, Kﬁﬁ 10 in the presence of a base and if
necessary |n an inert solvent wi th a conpound of fornula

(R%),

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

(1)

RS

| :
S ST

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;-C,) alkyl,

are reacted to compounds of formula (IV)



(211) R3 HL-Z (111) HATC ' in which A, L and R have the respective

meani ngs gBUEDSabidoragniCaimtri¥s st ands for cyano or a group of fornula
-[C(O]y COORIA where vy denotes the nunber O or 1 and R A denotes (Cl-C4)
al kyl, are reacted to conpounds of for m_Jlﬁ (I'V) BHC 05 1 163-Foreign
Countries -17 R3 (RZ)o CHL-Z1 N (I1V), "{(R)n p N-R4 in which A L, Z1,
Rl, R2, n and o have the respective neani ngs gi yen above, or [B] conpounds
of formula (V-1) X N 5 (R)n (|5{2o i which RR R4, X1 and n have the
respective meani ngs gi ven above, ct ed, id'%&t_q_e_&n esence of a base and
if necessary in an inert solvent, W a ConRal of formula (111) to
conpounds of formula (VI-1) R3 NCH =

V),

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

or

[B] compounds of formula (V-1)

X1

74 | SN
V-1),
N

(R")

5 n

in which R', R*, X" and n 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-1)

R
/C|:H—L—Z1
2
RY; o P A

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)



AN (Rnp NR 10 in which A L, Z1, R, R3, R' and n have the respective
meani ngs given above, and are then bromnated, in an inert solvent, for
exanple wit LR PPRRES f Sto conpounds of formula (VII-1) BHC 1 1
-For C5 63 eign Countries -18 -3 ,CHL-Z7 Br Ao (R)n NR in which A
L, Z1, R, R3, R and n have the respectivgJreani ngs gi ven above, and these
are then coupled, in an inert solvent in the presence of a base and a
suitable palladiumcatalyst, with a phenyl borﬁic acid of formula (VIIl1-1)
(Rz)o\ HB (VII[-1), 5 OHin which R2 and o|have t he neani ngs given
above, to conpounds of formula (1V) or [C cempoyndg’of fornula (V-2)
(RZ)a X N (V-2), 10 N R4 B A~

74 | SN
(VI-1),
R); 0 N)\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)

2

(R, OH
@‘% (VIL-1),
OH

5
in which R? and o have the meanings given above,
to compounds of formula (IV)
or
[C] compounds of formula (V-2)
(V-2),
10

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



in which R2, R X1 and o have the respective neani ngs given above, are
react ed i nBHO®Spri@es®orepndfovatriegse and if necessary in an inert solvent, with
a conmpound of formula (l111) to conpounds of formula (VI-2) BHC 05 1
163-Foreign Countries -1g_ (R2)0 R3 - L-Z2Z A N (V1-2), ON5~Ra in
which A L, Z, R2, R3, R' and o have the& Tespective neani ngs given above,
t hen bronlnated in an inert solvent for exanple with N-bronmosuccinimde to
conpounds of formula (VII-@ak i Z NBr (MI-2), 5 ONRa
inwhich A L, Z, R, R3, R4 aj respe&élve meani ngs gi ven
above, and these are then coupl & in the presence of a
base and a suitable palladiumca i th a phenyl boronic acid of
formula (MI11-2) OH B (VIIl-2), A 10 in which RL and n have the
meani ngs gi ven above, to conpounds a (N,
07N R

(VE2),

in which A, L, Z, R, R%, R* and o have the respective meanings given above,

then brominated in an inert solvent for example with N-bromosuccinimide to compounds

of formula (VII-2)

(R%), Ff
C

7 N
Br | //k 4 (VIL-2),

in which A, L, Z, R%L R®, R’ and o 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-2)

OH
R") OH

10 in which R' and n have the meanings given above,
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)



and in each case the resultant conpounds of formula (1V) are then

transforned_b h){drol ysis of the ester- or cyano group Z to the carboxylic
aci ds of fo@lﬁéﬁé\—éﬁﬁy—gﬂg—égﬁ—@ms Foreign Countries -20- R3 ACHL-[C(O]y
COON N (Rn O NR* inwhich Al L, R, R, R3, R n, o and y have the
respective meani ngs gi ven above, and thesg)_are converted if necessary with
the corresponding (i) solvents and/or (ii) bases or acids to their

sol vat es, salts and/ or sglvates of the s&ﬂts 5 Inert solvents for steps
(rr) + (III) < (v, (R /= 1y -> Vl-l) and (V-2) + (1I1) -4 (M-2)
are for exanple ethers suc i et hyl eiber—orb j};.dc@@p{t butyl ether,

di oxan, tetrahydrofuran, gl di meN{yI et her di et hyl enegl ycol di rret hyl
et her, hydrocarbons such as benaene, tfol uene, xylene hexane, cycl ohexane
or petroleumfractions, p such as di chl or onet hane,

trichl oronmet hane, tetrge -di chl oret hane, trichl orethane,
tetrachl or et hane, &d& | pr obenzene or chl déPol uene, or
ot her sol vents such di met hyI f mNde RDMF), di net hyl sul phoxi de (DVSO),

N, M di met hyl propyl eneurea (DVPU), N-methylpyrrolidone (NWP) or
acetonitrile. It is a*sgégo sible to use mxtures of the aforenmentioned

sol vents. imathichid\yds Bf. By dh; Rdinneady age the nispretiveimpanings give Rbsiyexi de or

m xtures thereof are preferably used. However, steps (Il) + (I1l) -4 (1V),
V-1) + (11 I I [ :

fatl so) be ((:arirnlhé %érzéc\?\n&‘)eﬁg I%%)ésga)émbgﬁ Itﬂlﬁs%)ge@f) é\%ﬂrlg anog@éci}gs Jcl)l?/o;a}tﬁll (r:bg %33’32‘!‘%%
sui t abl e astolfmyeslvhtes, saltsapd/of solvates of the palts-* (1V) | (V-1) + (I 1) - (VI-1)
and (V-2) + (l1l) -- (M-2). Preferably these incI ude al kal i hydrOX| des, for
exanple Jit S |\ k rd h
car bonatsles ]ﬁs}ﬁg%&\éeg%ﬁdr Snepsﬁq[) P@f&f it ot as 1211)3?{{1\1/% @hgi {}Hez) BRI
car bonat e, ehiiplkietladrc elvhl @t ﬁsthgluaherameﬂlyuteunbulyl abéraﬂmmm tétmhtydroﬂﬁ)arb wiwebht e,

ot ot anss WS ET e RBF aRRh R s PR, Sl T
or ganonet al Hekénel QyPlohdddic Sd#C Petsieunhd Ukaglibrs] Malohy@bcaphtRRytdcht B Wahl@smahgRNi C

am nes such as triethylam ne, N-nethyl norpholine .
trichloromethaneé, tetrachloromethane,” 1,2-dichlorethane, trichlorethane, tetrachlorethane,

10  trichloroethylene, chlorobenzene or chlorotoluene, or other solvents such as dimethylformamide
(DMF), dimethylsulphoxide (DMSO), N, N'-dimethylpropyleneurea (DMPU), N-methylpyrrolidone
(NMP) or acetonitrile. It is also possible to use mixtures of the aforementioned solvents.

Tetrahydrofuran, dimethylformamide, dimethylsulphoxide or mixtures thereof are preferably used.

However, steps (II) + (IIT) —» (IV), (V-1) + (II) > (VI-1) and (V-2) + (IIT) — (VI-2) can if

15 necessary also be carried out without solvents.

Usual inorganic or organic bases are suitable as bases for steps (I) + (II) —» (IV), (V-1) + (III) >
(VI-1) and (V-2) + (IIl) - (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 tert.-
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 (III) = 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. Pietzonka, D. Seebach, Chem. Ber.
124, 1837 (1991)].



met hyl pi peridine, N, N-diisopropylethylamne or pyridine. In the case of
reacti on wBHIC @3l ico3diordgt Cotmtrieses [A in (I11) = 0], phosphazene bases
(so-called 25 "Schwesinger bases"), for exanple P2-1. Bu or P4-t-Bu, are

al so suitable [cf. e.g. R Schwesinger, _H Schlenper, Angew. Chem Int. Ed.
Engl. 26, 1167 (1987); T. Pietzonka, D. -%bebach, Chem Ber. 124, 1837
(1991)]. BHC 05 1 163-Foreign Countries -21- For reaction wth am ne

deri vat i ve§oq )agtign (Withjamize fgrivatiggst[Aainy (BT Nbstertiarycamings, pyshmain partieudar KV

di i sopr Opyhf?stog%?ﬁ@fh famikd! sre %Fe?ér%l %) ak'%lﬁe%a?es If. 1RBesBRY, Frowk fer VAGE S Midhs gan
however, thes eactions can also be carried out - Using an excess of the
am ne conpelsefe cgiriefl Jout —wsingoan exgeidi afi the amine sgompangut [(hr-y wishene additen pRarct i on

wi th al coh & ti | SSi or [ onat e
or the pho%]Lo azer?\é&bg\égzeahgbnt U«gﬁ %}C%%JOIP%Q{VM@BQJ 1% ercr)]ggfo\?aﬁlﬁembs&(c %‘I%; +
(111) -5 ( barbonafe\ér Hhe phofphhdehe bas¢s\i2-t1Bu aldd’4(t\Bu&)re pre(ehieoﬂ) - (M-2) can if
necessary be carried out advant ageousl y wth addition of a crown et her.

(w1 °1) “anaSteor B 0077 - GFLz 835 -£ bk rely e ol <o e fapeﬁ%%#%hea

m xture, CeiHéd &itadvadficsle Vit adlikad of ayslothede 10 sol ution as base and one
of the aforenentioned ﬁydrocar bons or hal ohydrocarbons as additi onal

sol vent, using a phase-transfer catal éSt such as tet rabutl?_ll anmoni_u

hydr ogens ulihhEaranio the Repgess craglions Bt (U Hr@Y: §¥-1) (s> (YD) and ¢ Y?]‘;(HD—{ V),
(V-1) + (I VI)-2) caft a(s}ﬂ be:lc)arr?e'ado “41 g)two Kast xtﬁr\él co?rﬁprﬁfng a‘ﬁaz{qﬁéo%g a@cgltl h dr@xﬁl@e
case of reacti'on wth am ne derivatives generally In a

t enper a9 ur eolntinmeps bra;seomd a6 of SxCprymentEnal hﬁbwcart@at pi kmolxbmtoharmrtscah @fditional

derlvatlves A in I ns ner al | [ Il t in a
t enper at ur & 1{ri ariggsug m)p h?ﬁ%]a{mférﬁgﬁl Eucg pr e er a mmof“u Chy ngél%’gfh%%hgr

br om nat i ortiabutglh@@sniiMIbrdmide.> (VI | -I ) or (M-2) -> (VII-2) is preferably
carried out in a halohydrocarbon as solvent, especially in

brom nat i ngeryanesnt ¢ &y AThS gy Mﬁ%ﬂk%ﬁpe@ﬁm O B srsietiens Atk de
20 (NBS), icdse REGRSEA Withiakiheadiiivitived [2fin anft—-ra]z gaiesamlym%mpaﬂuﬁerrhﬁg%)fr&rﬁl BN)

as initiator. Inertosolventsfor st eps %
(VI1-2)5+ t°Cito 2)5C€. ‘{"qrwaca%wxﬂb@lc@wh%wétlvea A = Qi ra%ctlﬁvt%mprally

ethanol, neLEPARH a tehPARAAPARR! fronl1204E RNAL0RY, alFfrberaBHLRX 1o 48bfET S Such

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

20  (NBS), if necessary with addition of o,a'-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, dimethylsulphoxide, 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



|
as diethyl ether, dioxan, tetrahydrofuran, glycol dinethyl ether or

di et hyl eneql ; t hyl ether hydr ocar bons such as benzene, xyl ene,

t ol uene, %@ﬁ%@—i@ﬁ@ﬁ&&ﬁ@% petrol eum fractions, or 25 other solvents
such as di net hyl f or mam de, di met hyl sul phoxi de, NN - d| met hyl pr opyl eneur ea
(DMPU), N-nethyl pyrrolidone (NWP), pyridione, acetonitrile or even water. It

is also possible to wuse mxtures of the aforenentioned solvents. A m xture

of di met hylg4l; Piyaxdedfphdhat@lselh 'a§ds@&%fnefnr€ aki%lﬁ"h RIRE AR fhate il
sui tabl e asaﬁ%éses fggﬁ) sfﬁeﬂas SVI | - 1)1 | %Ot y'd nﬂﬁﬁ?\ll)q:hf1 2)§§(§U(V(I%I | -

30 2) -> (Ipvl,sasmmezybommsinré@rab#wpa‘itl cuI ar al kaI| hydr oxi des such as
lithium sodium or potassium hydroxide, alKkali hydrogencar bonat es such as

sodi um or . RAARS hUTYNALRAEACR! DANAbAL PO P, (B) kil (0B8ar ineAr banat o

such as lithium ot assi U cal ci umor ca srum
1 163- For ei[@uzﬂomhplnrgé] 2@ foa| dxainple hpadlndigie ngyh egtphet ehasoah palsladdmﬁ(ﬁmaumta,r

usea. S ¢ auPEearab A cpyeReml; PirBEe ST by G 20k B

(MI'1-2) + ((Metohitedik)-patladiuM)1l) dhicHde akd [1goulpddipngi'y]lplﬁs;gmfogurerrea@aéqalcﬁloa@iallﬁmlum on
activated charcoal, aI | adium(l]) acetate, =5
tetrakis-( t(m'?)‘ﬁl@ﬂﬂ? [f’éﬂ’ £ aTdHEﬁﬁqﬁt al., Chem. Rev. 102, 1359-1469 (2002)].

bi s- (tri phenyl phosphi ne) pal | adium(11) chloride, bis

(acet oni trigeRdtoR@(ViRd) ¥nvin-1 b @vy s + (VII-2) - (IV 11 d out
[1,1" -bi s(dlephlgnﬁpho}spE?no))?ergg%:ene di c)hl (or Opa).l_l) (dl)uarrr?f generally carried out in a

(11)-di chl demeneeatira range 5ap|t@R°G oft15&Cypreferablisgi S Ceto t400°C. Chem Rev. 102,
1359- 1469 (2002)]. Reactions (VII-1) + (VIII -1) -> (IV) and (M 1-2) +

VI - t +ZOC
Lo w150l " FrSioligtirhaRRs hitte R4 CR S (Y o 3oL FIRGIRLMLR LPRTRd Y
group Z' i nresﬂirgghé bs\ters of nifdileAn inert erﬂventse\dltloamdsbgr hasasahndlmtt]mliﬁer daye the rsaa;t | ng
the esters riles.in inert solvent ases
e er onodi ol bimedRically b Eobv B YERE ok bt R S10® by ReRFRta I ed b Mo
carboxylic caééldﬂﬁlebéhlﬂilgﬁésﬁ&ﬂtesm dlénvageiisipreferablyh@rricdasewil adifie tert. - butyl

esters, ester cleavage is preferably carried out with acids. Water or the
usual organic solvents for %ﬁ cl eavage .are suit apl ie as |ner sol vents for
A58

these 15 r'éagt 9o uswe%@nﬁr 'éibfPS/e*it‘ﬂc‘ll‘E?dégea?rEéH‘&} %eﬁﬂa@ VRIS HammBiese

et hanolys N+RIcARRMPhese preRPALBPAEIRNe alébhoRWhdAN hleﬁfancileétlﬁanobﬁ hol, 96pr&ah8ll &-
such as diethyl ether, tetrahydrofuran, dioxan or 8 col |neth |~ ether, or

ot her sol veutaBol égrt.hytapeleerikers Hick A Selikathearfetrahyiinesirany |dfoe;arnarrﬁ1u@143methyl

ether, or other solvents such as acetone, dichloromethane, dimethylformamide or
dimethylsulphoxide. It 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 ethanol 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 tert.-butyl esters and hydrochloric acid in the case of the methy] esters.



di met hyl sul phOX| de. It is also possible to use mxtures of the

af or enent i 8H€d>5 } : pe case of basic ester hydrolysis, the use of
m xtures of water with di oxan, tetrahydrofuran, met hanol 20 and/ or et hanol
is preferred, and for nitrile hydrolysi is preferable to use water
and/or n- propanol. The use of di chI or on%% hane is pref erred |n the case of

reaction thtrlfluoroac |ca din the ca

hyar ogan CAHGr e e b oat ot 0BTt RGO Qe HOCE ooy Ay
di oxan or wedceto. +50P€, Ni&ﬂ@'hydlrﬂ@éﬁ@d’lgeﬁ‘aeﬂaﬂﬁ e&riéd SutShl 'att@b[be@atﬁ’r‘é 88 €%m 308 €
preferably include alkali or alkallne-earth 25 hydroxides such as sodium

lithium pdtdss; Riﬁﬁe@‘r"lyti‘éf*?%ﬁ:ltﬁ%%oo% de, or alkali or alkaline-earth

carbonat es such as sodi um potassium or cal cium carbonate. Sodiumor |ithium
hydr oxi de irhe a®fRRAH@el ¥edHiSsClah & carpidl RILEL for@sll & inBENeq @8 At reduced pressure

chl ori de/ hydrochl oric acid, hydrogen brom de/ hydr obrom c acid, phosphoric
aci d, aset (&g omd.S tors har Dpwrs srepsureis peneraily nsedriesash spssni ¢ aci d,

met hanesul phonic acid or 30 trifluoromethanesul phonic acid or m xtures

t hereof ar S I MA8Eor 4 SES S

Wi th addit e °%‘ls)é°°c°%'hg{rségeeﬁ§%'ﬁ8%?{Sf"];"qg?Hﬂﬁv ltgjfcl)rzgaceti{:é %& oA
preferred in the case of the tert.-butyl esters and hydrochloric acid in
the case of the netpytpesters. BHC 05 1 163-Foreign Countries -23- Ester

cl eavage i s gener y d¢arried out in a tenperature range fromOC to +100C,
preferably at +0C t,Q/-NSOC. Nitrile hydrolysis is generally carried out in a
tenperature range frigm +50C to +150C, preferably at +80C to +120C. The

af orenenti oned reactions can be carried out at normal, at increased or at
reduced pressure 5 (e.g. from0.5 to 5 bar). Nornmal pressure is generally
used i n eacn aseducddiey remnngmmdﬁomds:d‘rfdrmnga (I¥),tifh &vhich \7& standsrfoodyaficy imanl iaerf 1) |

Feact| ng COMBhNIL BrIRHHEF I v Soreh hamahnam Hariadr puf e PaREd

inert 160l vietsamiih hepesaddsaf b caayde in the presence of ammoni um 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 S 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—
7 NH
A



Inert solvents for this reaction are for exanple ethers such as diethyl

et her, dioxan, tetra- hydrofuran, glycol dinethyl ether or diethyl eneglycol
di nmet hyl etﬁgpéﬁﬂﬁéigegﬁﬂéﬁgﬂgﬁéh as benzene, toluene, xylene, hexane,
cycl ohexane or petroleumfractions, or other solvents such as

di met hyl sul phoxi de, di net hyl f or mam de, N, § - di net hyl propyl eneurea (DWPU) or
N-met hyl 15 pyrrolidone (NMP). It is also possible to use m xtures of the
af or ement i ofgdhSRLHREY By cARerik coﬁlpdddep@f formih BVS! m&hicH 2! aams'fslu}n@thmap%; um
azide is sultabl'e as a2|de reagent, in the presence of anmoni um chl ori"de or
tri met hyl si ¢thoxygarbenyl, Tinss in %Itlll@‘t sqheatwitiohy deazmelse caaronidschf dormutnd(D6)

advant ageously in the presence of a catalyst. Conpounds such as

di -n-butyl tin oxide, trimethylalumniumor _ginc bronmide are 20 especially

suitable for this. It is fRefeyabhe to useRtrl met h@ si |yl azi de in
conbi nation with di-n- butylti de. The is generally carried out
i § +150¢f pre er a Iy at +60C to +110C. The

reaction can be carried out at nor\ral , ijcreased o baced pressure (e.g

et g out at nornal pressure. 25 The
\ mula (1), in which Z stands for a
group of formula N- NH, 0 e 05N 1 _163-E elgn Countries (- can be
produced by convertlnéRdanounds ofOF oriNil a Gi\o in which Z' stands for
met hoxy- or ethoxycarbonyl, first in an inert solvent with hydrazine to
conmpounds of formula (IX) (R2) -1 30 A'CHLAE HNEZ2 N(1X), (R)n O
N~Ra i n whi imwhich A, L, Rl R’RR’, RR3) anlRe have thetspecticeaeanings gigspaové,ve neani ngs
gi ven above, 5 and then reactlng themin an inert solvent with phosgene or a

phosgenes equId tﬁ en regdtmg @x an 1hert solvent with phosgene or a phosgene equivalent, such as N,N'-

carbonyl diimidazole.

Suitable inert solvents for the first step of this reaction sequence are in particular alcohols such as
methanol, ethanol, n-propanol, isopropanol, n-butanol or fert.-butanol, or ethers such as diethyl
ether, dioxan, tetrahydrofuran, glycol dimethyl ether or diethyleneglycol dimethyl ether. It is also
10  possible to use mixtures of these solvents. A mixture of methanol and tetrahydrofuran is preferably
used. The second reaction step is preferably carried out in an ether, in particular in
tetrahydrofuran. The reactions are generally carried 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)

O

., ),

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)

20 xX—=12=z' (X,



carbonyl diimdazole. Suitable inert solvents for the first step of this

reacti on sBHG&Add634Fercign Gumntriesul ar al cohol s such as nethanol, ethanol,
n- propanol , isopropanol, n-butanol or tert.-butanol, or ethers such as

di ethyl ether, dioxan, tetrahydrofuran,,glycol dinethyl ether or
di et hyl enegl ycol dinethyl ether. It is al'so 10 possible to use m xtures of

t hese sol ven

used. The

e.of nethanol and tetrahydrofuran is preferably

{.S. 1, %t
lélewé’i“fmﬁrag%gt]?%&ﬁth&%eﬁmp%s%Yegﬁg?vﬁbl y carried out in an ether, in

particular in tetrahydrofuran. The reactions are generally carried out i
t enper at urandr ange from OC to +70C at normal pressure. The conpounds

accordi ng

to the invention of fornmula (1), in which L stands for a group

formul a 2 *-L' - 2, Where L', L2 gn have the ni ngs gi ven above,
Lt ornati vaTy aiugs B 0 Blgeun 57 e dAbem ARy b REGIAE of f ormila (30
ONRainwhich A LQ R, R, R3, Ra, n and o have the respective

M (R)n

meani Ngs gorve theahRWehen iLAsthke f@T-€HITE.L, vidth aco

sol vent w

th a compound of forrmula (XI) 20 Xf LZ Z° (XI), BHC 05 1

n a

of
can
R3

BpsendaoTdorifula@eigssary in an inert

163- Foreign Countries -25- in which L2 and Z° have the neanings given above
and X2 stands for a |eaving grougﬂ uéh\fﬁ hq en, nesylate or tosylate,
th

in the fase when L2 stands for -

BCH2-," Wi

H2C~~Z'" (XI'l1), in which Z' has the neaning given above, to conpounds of

formula (I

10

15

a RCH- L' - ? !
i\I{ wp}%ch(ﬁ%gsothgr?ﬁean'?‘ng givelﬁ aonel,‘ 2 Z N
to compounds of formula (IV-A)

3

(R?), R
O CIZH—L1—Q—L2—Z1
7
A
~
T
1 S (IV-A),

(R,

in which A, L', L%, Q, Z', R, R%L R3, RY, n and o have the respective meanings given above,
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

I 1
— — __T

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

a’conmpound of formula (Xl1)

or
5



|
(Iv-A), (Rn QNR4 in which A L', L2, Q Z, R, R, R3, R n and o have

the respective neanin%s_given above, 10 and these are then processed
further in ] i 1€8et hod descri bed previously. The conpounds of
formula (X) can be obtained starting froma conmpound of fornmula (I11), (V-1)
or (V-2) by base-catal ysed reaction wthy@a conpound of fornula (XIIl) R3
HAL, CHL- QT (XIll), inwhich Al L', Qand R have the respective neani ngs
gi ven above;,qilBaitod s§§t€[{/§%n 66 bV AHAIEMats dBitaBIERA! HeYoddripPhcnblnbd 28 GRER NG
group, and correspondi ng by further reaction simlar to the process

vari ants [ Bbelow).[ C] described previously, and in the case of the reaction
sequence (V-1) or (V-2) -> (IV-A), the order of the BHC 05 1 163-Foreign

Countries -26-_1nd{Vi I es ens. S aried if that is
desirable (£ yoRaOKLEdNP o B SR BVAFRR T SRR (& MEbplinedSye YWRpap)
or (XIl) -*sdiNnt3) badeandirkaction {exfipbladures*defciibed fof @eat@ds (IIPA (WH-ABHENS1 SHEIN) as
sol vents, bases and reaction teggeratures_described for reactions (I1) +
(111) (1Y), X Oy on(V-2) 1§D & (Wh2) arp uggd simlaply. + (1 11) -> (VI-2) are used
simlarly. The conpounds of formulae (I1), (IIl), (Vv-1), (M1I-1), (V-2),
(VIT1-2), (349 contpslihds @ Bmbukle! (), @DE(V-EPRURLE, %V-'Lz, (szké%&b? XN ¢ he
literature or can be produced by anal ogy wth nethods nown i n the
literature ¢aimerciglly yilad¢.ckngwadronsthe lisdrafureRe gen bo nrogetedrhy anplogpPmirt uedthads of

the Co”pounﬂr%“%‘%ﬁﬁ{e%&%ﬂféqbfg@% \yg‘é(%@ﬁk% Ee%%gg‘ri]‘zte!aéti'o}f%l%g{eel by the foll ow ng

10 synt hesi s schenes: orergn rres - cheme 1 H3CG-0
H3C- O H3CG- O
Production of the compounds according to the invention can be illustrated by the following

10  synthesis schemes:



HCO2H b NCCN Ac20 0 Et2NH CN NH KDt - ONHZ ON H3C-0 PCCI3 C N - o N
HCO2H Br BEOIN H63-FokeiADChutried~0 Base O NH2 O N POCI3 N N HCO2H NCCN /
Ac2Z00 CNOBase f I t NH OHO0 NH2 0O N9 POCI3 CI NZ No ) NBHC 05 1

163- Forei gn Countries -28- Schene 2 C H[z\li(CHZ)rOOOCHB H2N- (CH2) x COOCH3 O
NJ Base C 1 Tt

Scheme 1
H,C—0 H,C—O
O NC” T CN O
0 CN
OH 0 Nh,

H,C—0

POCI, O cl

—_——

N
0
HCO,H
CN 2
Br N CN Y Ac,0 J NH
- . | - - [ /)
o} Base o NH, 0 N
cl
POCI, XN
— / | /I
~
0™ ™\
HCO,H
NC” O CN Ac,0 Q
o ——— CN
Base 74 l 74 I NH
P
OH O™ ™NH, 0™ ™N
POCI, cl
—-
N
77 N



ON OHi B, OH Br HN\N(CH2)x000CH3 NBS HBC N J Base / Pd-catalyst ON
Hj - (cH2) coocH3 C H3C NaOH HN-(CHZ)COOH O J -~ olJ N 1 HN- (CH2) x000CH3
HZN- (CH2): BdeBpd 1efForeiemCopniries 0 N OH  B%OH HN- (CH2) Xx000CH3 | NBS Br | |
Base | Pd-catalyst o N HN(CH2)x000CH3 NaOH HN- (CH2)x COON --a 0 J rO)
[x = 2-8]. BHC 05 1 163-Foreign Countriesg.

Scheme 2
cl HN—(CH,)—COOCH,
H,N-(CH,),-COOCH,
/ | NN > / | NN
Base )
0 NT 0 NT
(')H
B\OH
B HN—(CH,)—COOCH,
r
NBS § H,C
—_— / I N >
/) Base / Pd-catalyst
O N
H,C

HN—(CH,);-COOCH, Na0oH

cl HN—(CH,)—COOCH,
H,N-(CH,) -COOCH,
NN . NN
4 | /) Base 4 | /)
0™ ™\ 0™ ™\
OH
HN—(CH,)—COOCH ©/B\OH
NBS 2/ 3
i /Y N
Br | ) Base / Pd-catalyst
s
o N

HN—(CH,)—COOCH, NaOH HN—(CH,)—COOH

—_—
NN / \N
- NP



29- Scheme 3 H3C- 0 H8C-0 O HO (CH O(CH2)x R O I\ N BaseO NaCH Me
BH DOCPINIries R = G

O H3CG-O N, - (CH2) x000H - ( CH

2)x R
@5 g CN) H3
\ONr\ONH[x:28 R = COOwve, COOEt or CNJ. BBC 05 1
163- Forei gn Countries -30- Schene 4 H3C Q)HBC-O H2N-(CH2); OH\ /Y
HN-(CH2)x OH O N BaseONN) N H3C O 1.7 MsCl, Base HN (CH2)x CN Me3Si N3
2. KCN / \ Ls I\Lg H3CO N HN (CHZ)--CT |

HO-(CH,),-R
——————
Base
NaOH (R = COOMe Me,SiN,
or COOEY) (R=CN)

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




NNNH ON HIGOH3CGO C H2N-(CH2)Xx RHN-(CHZ), R O N Base ONN) N
H3C- O Hydrolysis H\-(CH2), COOH N N) [x = 2-8; R = COOMe, COON or CNJ. 1

BHC 05 1 16 s} 16531 - Schene 5 H3C-O H3C-O C H2N-~OEt HN
OEt Oet Ot Ol \tj Base H3C-O 1. H3O / OH HN 2. H3CO OP-COCCH3 / \ N O
OCH3 0 N) 3. NaOH -30-

Scheme 4

1. MsCl, Base Me,SiNg
—e —
2. KCN

Base

Hydrolysis

———

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



Scheme 6 H3GO H3CG-O G H2N*~OH HN-\OH H2ZG-CN "N N r_~wu r

ro) H3C-O H3C-O

N NN HN'"BHC'0531Q63-EhrebdnISuatgs HN'~\O H N Bu2SnO 5 J 0 J BHC 05 1

163- Forei gn Countries -32- Schenme 7 HBGCGCO H3C-O Cl HO -~~OH O'-"-"\OH H2C~-CN
NJ rr JuHCOHCO~NN pr ~p~\/ Me3Si - N3 pr"~~O H O Bu25nO 0 BHC 05
1 163-Foreign Countries -33- Schene 8 -OHC-O C H2N w~ _BOC Boc

Scheme 5

H,C—O

Scheme 6

H,C—O H,C—0Q

O Cl HNToH O N " on H,CZ ~CN

O] O]

H,C—Q HC—Q

N
O i "N 0" N MegsiN, O HN/\/\O/\/LH’

——

0 N/) N/)

o

—N



HHr\ r~1 Jr\ r0J HBGOHN\WH C OCH3 H NN H3COHN~~H ~f O-CH3
NaCH N 1O )  ~HNif OH O NJ o The conpounds according to
t he i nventi off poSSESS imercisi 1-harmacologlcal properties and can be used
for the prevention and treatnent of diseases in humans and aninmals. 5 They
are suitable in particular for the prophysaxis and/or treatnent of

cardi ovascul ar di seases such as stable and unstabl e angina pectoris, of
peri pheral gadmeardi ac vascul ar di seases, of hypertension and heart
failure, pulnonary hypertension, peripheral circulatory disturbances, for

t he prophylaxis and/or treatnent of thronboenbolic diseases and ischaem as
such as nyocaf dhal infarction, st roke™® & ansi ent and i schaenic attacks and
subar achnoi d hag r hage, and for the pre ion of 10 restenosis such as
after thronboly ang|am pak ? I%_Qpl asty (PTA),
coronary angi opl ( PfCA) Hand byﬂéss SUrgewy. BHC 05 1 16 ®i gn
Countries -34 ¢, the conpou s@girRg, to the Tnvention can be

used for th f arteri o- scl atlitis, asthnatic di seases,
chroni c obstrT pu nary di seases osi ng
H,C—Q H,C—0
I N
O o/\/\o/\/CN Me,Si-N, O o> O/\/ka
- H

(O~ ) O
o M¢J o N¢J



@

| ung di seases such as idiopathic pulnmonary fibrosis (IPF) and ARDS,

i nf | ammat oBHPGAskc1A3droreigh €etréss such as scl eroderma and | upus eryt hemat osus,
renal failure, arthritis and osteoporosis. 5 In addition, the conpounds
according to the invention can be used [?g_the prophyl axi s and/or treatnent
of cancers, especially of netastasizing funours. Moreover, the conpounds
accordi ng §€}Q§ i nvention can al so be used as an addition to the

preserving of an organ transplant, e.g. kidneys, lungs, heart or
islet cells. The present invention further relates to the use of the
conpounds &gcopding to the invention for tH€—AQO0 treatnent and/ or prevention
of di seases, anp—e di seases. The present

i nvention furthk ds aggg%gLQg/Lglkﬁe
i nvention for t Hr tHe tYeathent
and/ or prevepntli i\orenentioned
di seases. T} : ntion further rel/g et Nod for the

treat nent andiof pkeveptron of diseases, 1 gpecy,a f the

af orementi oned di seasesY using an effective anount of &t |east one of the
conmpounds according to the invention. The conmpounds according to the

i nvention can be ud@dCl one or if necessary in conbination with other

active substances. The sent invention further tel ates to nedicinal

products contai ni ng at st o of.th conpoqm&ggéb@prding to the

i nvention ang:one or ddHNT onal acti W, 20 subgtances, in particul ar for
i \\of t he af or enent+ened—d+seases. The

foll owi ng nmay be § preferred exanpl es of suitable combination

active substances: g—t.txates and NO-donors, such as sodi um

nitroprusside, nitroglycerin, Vsosorbide nononitrate, isosorbide dinitrate,

nol sidom ne or SIN-1, and inhalational NGO  conpounds that inhibit the

degr adat i ort;6fOcycl i ¢ guanosi ne nonophosphate (cGW) and/or 25 cyclic

adenosi ne nonophesphate (CAMP), suchQas inhibitors of phosphodi esterases

(PDE) 1, 2, 3, /)ikmgfgggLal PRE 5 inhibitors such as sildenafil,
iy "ndefendgnt , Cthut fpapm dependent stinul ators of

vardenafil and
as in particular the cespeunds described in W
02/ 42301 and WO 03/095451; BHC 05 1 163-Foreign

00/ 06568,
Countries - o

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.



NO- and haem i ndependent activators of guanylate cyclase, such as in
particul ar e nds described in WO 01/19355, WD 01/19776, WO

01/ 19778, v%ﬁgﬁﬁfﬁggiﬁ%%?’ 18%0462 and WD 02/ 0705 10; conpounds which

i nhibit human neutrophilic elastase, such as sivelestat or DX-890 (Reltran);
5 conpounds inhibiting the signal transdsgti on cascade, such as tyrosine

ki nase and/or serine/threonine kinase inhibitors, in particular imatinib,
gefitinib, pirthelhdé,Rhe SRRFRLEAY Rcabflg 16 tRiihveRiidh can0RIROURH $hd k&R 6F Ageriohe
energy netabolismof the heart, for exanple and preferably etonoxir _

di chl or oacetckresis, henatitisa asthmatisy disepseseahronicirbs@uctive pulmepgry HissmntG QPG Bbrosing £ or
exanpl e andy,pg ¢ffg5a0ks¥ehf 5OMdpAMIOpAMBnAP TRFIsRI (BFPAAL BRES, iFOHEHR vaRular

i nhi bitors, anticoagulants or profibrinolytic substances; active substances
for | oweri ndisdabesguchms sdengdermafand lupwsarpthematests, penat @flurel arthfitis and dsteoperosip
conprising cal cium antagoni sts, angiotensin Al antagonists, ACE inhibitors,
endot hel § n 1 apa08MStSm F\ﬁ{a's Q&éo‘?&“i%kc} &%gnveﬂ{im@anr 6 6REEr Heqs xis Rl Ay
receptor bl ockers m ner &l ocorti - col d receptor antagoni st's, o- kI nase

i nhi bit ors teatingtt of @ncas esppridioef magstasizmgswhsrances that nodify |lipid

met aboli sm for exanple and preferably fromthe group conprising thyroid
recept or agni , d.nhi _bi S ) t . gy i r..examj
preferably gﬁk@%%ﬁﬁ%é%ﬁngggEF%%F%P?%%% %&8#ﬁ§f%%P%%sﬁ%Fégdﬁdﬁb%§u§§ﬁ$ﬂg%is,
ACAT i nhi bpesrdng @kdién iofilni dygdnoransplMiT.R.g. kidndyist longs, hdaRARisklt ptis, PPAR- ganma
and/ or PPAR-delta 20 agonists, chol esterol absorption inhibitors, |ipase

i nhi bitors, pol yner.ic bil cid adsorbers.. bile acid reabsorption.
i b tor o SRePrFpapieatel e SBLRahT B r e RymBSl e SRR DRl fr e

acti on" 1pr efrertmdit yndiagpns/eativnud dizselsed, aimbaspdeenllg oOthp afopenpentisnadgliseagafli bi t or s of
pl at el et aggregation, anticoagulants or profibrinolytic substances. In a

preferred enbodi nent of the invent] t he conpounds acgordi .to th

P ivent | on sl PRty ik OEPTR todfibthaf e AORPLR SR P e iy Grisgder

i nhi bitor, poductis@oPh teaidfhaPprodiRt fdlthe treatitink bt/ orGIréRhi0sfliseadek CdndRsbcaRy OF
di pyridanole, In a preferred enbodi mrent of the invention, the conpounds
accordi ng t ®f theforemguineddisedsss- admini stered in combination with a thrombin
inhibitor, for exanple and preferably xinelagatran, nelagatran, bivalirudin

or C exane. The present invention further relates to a method for the treatment and/or prevention of diseases,
15  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;

e 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;

¢  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;



BHC 05 1 163-Forei n Countries -36- In a preferred enbodi nent of the

i nvent i on, BHE)S5dorep diondsn @amoiedi ng to the invention are admnistered in
conbination with a GPlIIb/Illa antagonist, for exanple and preferably
tirofiban or abciximb. In a preferred 8 odi nent of the invention, the
conpounds according to the invention are”™5 adm nistered in conbination with
a factor Xa inhibitor, for exanple. and preferably BAY 59-7939, DU 176D,

Fi dexaban, 'Ray%a@énPae%‘ﬁé%PﬁM&%t}vaWﬁ 8p Sormilpte “oprieses syh ayNp 1pseticulEAbe 982
EMD- 503982,  MfheblindsMederR@ dn WX 099655, WoPG14681s, WY 080377558 26574, WO SSR-
128428. In a preferred embodi ment of the i nvention, the conmpounds according
to the invent PEA7M4p2andi WOLM7AP Kk ered i n conmbination with heparin or a | ow
nol ecul ar wei ght (LMAN heparin derivative. In a preferred enbodi nent of the
invention, ;th i . A€, J i J Nt i\N
conbi nat 1 of wPHPRas s ARGAE Aol A% IS hhs S AP DR BTk Al
coumarin. "Agents for |owering blood pressure" are preferably understood to
be conpdbunds Eenpouhdse igitoting theo pigndl strangductidre icasvnden tsagio ras stymsinangnase emndon Al |
ant agoni sts, ACE j.nhibitars, .endothelin 15 ant ni sts. renin inhibitors,

B b ecept oferp RS, B TR i o Qek BT e GBI E P BTRIR SEE e or
ant agoni sts, Rba&ikh;nase inhibitors and diuretics. In a preferred enbodi nent
of the invention, the conpounds according to the invention are adm nistered
in conbination with a cal cium antagoni st, for exanple and preferabl¥

ni f edi pi ne®  SYMROUNGs wduenrigathe fnerey medpholism o€ the heprt, for, exmple ppck greterably
enbodi ment  of ¢foh8xik MBI RBatel AL WS AKEOr ding to the invention are
adnmini stered in conbination with an al pha-1 receptor bl acker, for exanple
and preferably prazosin. In a preferred enbodi nent of the invention, the
conpouh@s accantihragbets egratsi fofe axdmple ané preferablyii Gorarthel grenpe eormprisingi Platelgi t h a
beta receptor oo .anolol, 25 atenol ol,
ti nol ol , pindgﬁ%ﬁgﬁg{%P%ﬁ%?%%ﬁa%%g?gagﬁgﬁﬁﬁﬁé E%%gggﬁg&bupranolol

met i pranol ol , nadol ol , nepindol ol, carazal ol, sotal ol, netoprolol

bet axol ol , e cehdtiye ghigkancdsi Horvariog bloodpresirgl for esmplobnd prefeinbtyafrah the group

carvedilol, adaprolo! cadid UnBigShises, "SRV AmCRAONLGS, REEPHEBASS! Sldothelin

antagonists, renin inhibitors, alpha receptor blockers, beta receptor blockers, mineralocorti-

15 coid receptor antagonists, Rho-kinase inhibitors and diuretics; and/or

e active substances 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.



|
In a preferred enbodi nrent of the invention, the conpounds according to the

i nvention g inistered in conbination with an angiotensin All

ant agoni st Mﬂ@%ﬁ% 1 v erably 30 |osartan, candesartan, val sartan,
tel m sartan or enbusartan. BHC 05 1 163-Foreign Countries 37 1In a preferred
enbodi ment of the invention, the conpoundsg.according to the invention are

adm ni stered in conbination with an ACE inhibitor, for exanple and
preferably gnalpaiétdd, emPRRMARIIf! the lieRQUR ithe coABuRAS hecoRBI AR He: inhQRiRORE T |
qui nopril, perindopril or trandopril. In a preferred enbodi nent of the

i nventi on, admdnigtenied duermebination with igGRIBY/ ila antagandsht fobexagmple ang pzeferably sirafibanl of n
conbi nati ongthpan endot helin antagoni st, for exanple and preferably

bosent an, (})arusent an, anbrisentan or sitaxsentan. In a preferred enbodi nent
of the invention, the conpounds according to the invention are adm nistered
i n conbi natlnon prdferredaemigndiimentt roffii the timventidng thee xempeiuadsaactoplingf &r gisl invertios kirg en,
SPP- 600 . or_ SPR-800. 10.l.n.a preferred, enbpdi nent of the inventi

compounds  LSTmEENg 1 Sty Bk e skt MBS byt e AR Y 570
m ner al ocorbUdG6l] Ridexalping RazunbtagoRomihparinox, Idreparpiue, BMD-3 12V df-a51, \KFA-1982,

he. conpourtiDs0Rsa MGV 0 AN 5L HoR oo DPE P TEY ey ST H%i;ﬁﬁh

wi th a Rho-ijoggazse inhibitor, for exanple and preferably fasudil, Y-
27632, SLx-2119, BF-66851, BF-66852, BF-66853, KI-23095 or BA-1049. In a

preferred enbodi nent, of the invention, the conpounds according to the
i nvention afe? PEIsHS enbadupent pf GBWVﬁatfqno thenPePPoynds agcatding tor Hie @xeptign erand

preferafy y fodiQsel dcombHAEHE ®ithR&Hafiy bDloWindisbuie Wale! (L3l Rémrika&hatiab! v
understood to be conpounds fromthe group conprising CETP inhibitors,
thyroid receptor agonists, inhibitors of cholesterol synthesis such as 20
HVG- CoA- r ediict Fsdertnd apbpdimasné of \the ivention; dhei perirauads pesardineate theninwentign sre MTP

i nhi bi tors, ,PRARRk mmbﬁﬁfl\ﬁi gﬁmitﬁpgkogmag%ﬁ; fé@hia%p?eg%ﬂ:p%faamg balgsier ol

absorption 1nhibitors, polyneric bile acid adsorbers, bile aci
reabsorption inhibitors, lipase inhibitors and the |ipoprotei n%g%
ant agoni st s"Agenfs fordpwéringrtdepdenreroere hara praffraklin andepsiendt tp da compeunds frpo krdgroup

according t&)n;pﬁg}mé nya?ﬂﬁﬂlogntgéoﬂists, 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.



25 admi nistered in conbination with a CETP inhibitor, for exanple and

pr ef er abl y BHE e®t i 68FdreighPouid® 414), JJT-705 or CETP-vaccine (Avant). In a
preferred enbodi nent of the invention, the conpounds according to the
invention are admnistered in conbinatrgn mnth a thyroid receptor agoni st,
for exanple and preferably D thyroxine, -triiodothyronine (T3), CGS
23425 or axitirone (CGS 26214)., 30 In a preferred enbodi nent of  the

i nvent i on, 1t HePelss ambediment phithsginventiopethe fommpeings agpding dpithy dfvention are,
conbi nat 0'ELdI‘{’Ilntiéi’eré’dq it R4k e Wath t 84S ACEN Rinlith R fof reQ%ﬁlQ%nﬁ' ﬁ’@ﬁraﬁ{y Exﬂﬁl r11
statins, BHC 05 1 163-Foreign Countries -38- for exanpl e and preferab

| ovast at i n cagpprildisingpril rangpraly dedapail, ifesinoprily quieraili perindapsit orfeandenrih,
rosuvastatin, cerivastatin or pitavastatin. In a preferred enbodi nent of the
i nventi on, g he RRAREUABIREROL T bRk WERLLY ALG IR SHERRH b0
conbi nation w a squal ene synthesis I nhi or exanple and preferably
BVE- 5 $884@uinisterddNii-coimbination withpretwlothetin entigodistrdort exafple aed preteeabllyi Losentadye
conmpounds %gco%gn g?&P H qvenalon are admnistered in conbination with
an ACAT i niir bP¥ ot LA B8N pref erabl y avasi mi be, nelinani de,
pacti m be, eflucimbe or SMP-797. In a preferred enbodi nent of the

i nvention, Ihhepmﬁmpmumdﬁdmeﬁobﬂ&m@nmanbﬂembnmemmmmhzﬁ&ﬁ&n@&o&ﬂﬂhﬂbﬂkﬁrﬁd in
conbi nat i on wi th ap. MTP jnhi bitor, for exanple an refe pi

. 507036 MRRSZHR (HmOIHORS s [eprn BT ol S DR D o SH4TEn BB  on
t he conpoungdsppgemrding to the invention are adm nistered in conbination
wi th a PPAR-gamma agoni st, for exanple and preferably pioglitazone or

r05|gI|tazone 15 In a preferred enbodj nent of the invention, the conpounds
accor dilfy t® & STerTRg SBOICEK G e IVFNIOR.ofhe POMROWSACFTIMB o ihq fvantion. are

PPAR- del t a ,agefk&td if %mﬁ?ﬁéﬂm‘ Qi g nREEHI6E AR RMROL diBgonRe, ﬁ@%x&ﬁplé%@- I'n
a preferred enbodi ment of the invention, the conpounds according to the

i nvent i on a@referably apirAnglagtpraiorienletsoetsi nati on with a chol est er ol absorption
inhibitor, for exanple and preferably 20 ezetim be, tiqueside or

panaquesl d% a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with a Rho-kinase inhibitor, for example and preferably fasudil, Y-

15 27632, SLx-2119, BF-66851, BF-66852, BF-66853, KI-23095 or BA-1049.

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

administered in combination with a diuretic, for example and preferably furosemide.

"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,



In a preferred enbodi nrent of the invention, the conpounds according to the
i nvention Inhistered in conbination with a |lipase inhibitor, for
exanpl e angﬁg;gigi%%igﬁ¥ﬁik¥ﬁ%ﬁi In a preferred enbodi nent of the invention,
t he conpounds according to the invention are adm nistered in conbination
with a polyneric bile acid adsorber, for.3gxanple and preferably 25

chol estyram ne, colestipol, Colesolvam CholestaCGel or Colestimd. In a
preferred gabedifigpt aff préferablpV EVhdifilh $iﬂ€as€a{ﬁﬂ£%£\ﬂ§ta@ﬁc@lh¢dsﬁﬁn} QtdritBtatin,
invention are adm nistered in conbination with a bile acid reabsorption

i nhi bi t or, TPYrastiamsrEastia oppiEvestai®l y  ASBT (= | BAT) inhibitors such as
AZD- 7806, S-8921, AK-105, BARI-1741, SC-435 or SC-635. BHC 05 1 163-Foreign
Countries 439 ylefir@d Rifbb@indeRd of MROMVERIE, BE dofBohmiSREs AR, bhNfe GRTRAMNIR
according to tﬁe Invention are admnistered in conblnatlén wth a

| i popr ot ei ndainistaredigeninbinatidnoyithexsguplere sintiesiy ishibiterbfoy exaBmieaidameferably BMSn
(C-1027%) j,coti,pi o,.acid. The present invention further relates to
nedicinél g?% GgggAgng'contain at | east one conmpound 5 according to the

i nvention, usually together with one or nore inert, nontoxic,

phar maceut ilcal pigferrad capbdioleet ek diepineatton, thedcoupeurtdsercemtlingap théiényutigoses

ti d ! . T d : di. to the i ti hav
et oned PSS UELY AR SRR 9 RSB By KOS s

sui t abl e r gaHli@amide,Pactimibs, eflpcamdbaioeSMIP,79pul nonary, nasal, sublingual,

| i ngual, Dbuccal, rectal, dermal, transdermal, conjunctival, otic or as

i nplant or stent, 10 For these_routes of adm nistration, the comnmpounds
according t® % nr_éferTﬁgeﬁmcﬁO@ﬁleefaﬁf e &H?ﬂ“ﬁf"s&_@rcé’alpo?"rﬁ’s SEFTEBE o e g@\@fﬂm A,
Dosage 16or mamfidrab i céibingion ! wiad Bh MBE (bR BF @x4hNS And hadferhbIf GinpRiapide,
according to the state of the art, which provide rapid and/or nodified

rel ease of BME2RIEBRHEISAectdl¥g to the invention, and which contain the

conmpounds according to the invention in crystalline and/or anorphized and/ or

1_5 di ssol V_@ﬁi a ere _re& Qeﬁnb%&'ﬁﬁm &f _ttlﬁbin%rﬁioﬁ,uﬁgo&hﬁgurﬂrs aQQéﬂiﬁg tharRl _Eiltlw%nti&h Gre
with enteric coatings or wth insoluble coatings or coatings with del ayed

di ssol ut i oadmigifites¢d gpneqmattinatioe wih e sRPAR-ganiea cagapishinidr ewplediandy nreferahky

i nvention),_. t . gisintegrate rapidly in the oral cavity or
fiIns/mafefg%ﬁg+§rzg%#3%ﬁ %ﬁizates, capsules (e.g. hard-gelatin or

soft-gel ating capsul es), sugar-coated tablets, granules, pellets, powders,
emul si diis, Isus pefesicd rembodigreots of sheomvemiont then®mpounds 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 reabsorption inhibitor, for example and preferably

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



20 Parenteral adm nistration can take place with avoi dance of an absorption
step (e.g. BHE 63l &sebmeign Caomtaesarteri al, intracardial, intraspinal or
intralunbal) or with inclusion of absorption (e.g. intramnuscular,

subcut aneous, i ntracutaneous, percut aneogg or intraperitoneal). Suitable
dosage forns for parenteral adm nistrati'on include injection and infusion

preparatlos in heformof | utj ons, spensi ons, emyl sions, . .
| yophi | i za prefezted rqnjbad ‘Bﬁ%@féhe %e“f‘ﬂ% QO&BPHE’Saﬂc&OHE%&ﬁﬁrtE% yentogr g

that are suuﬁaﬁzdt@ecf Qh  hibatibd URifhS a OfipopebidinlaP lah@bdr, forD BaidpRC and iprttrafipr Ms
for inhal atr on (| ncl udi 2& gqowder i nhal ers, nebulizers), nasal drops,

sol utions Gmeasnggalciup 2d) ?rdrcoltlpﬁg“&‘éi subl i ngual or buccal application,
films/wafers or capsules, suppositories, ear or eye preparations, vagi nal

capsul es, agdeRdientSHARAHS ARikSr (eha@és't@']ﬁedw‘ﬁﬂf’-bfo@gcts Pak CoHAR hat 1ehétRAP Qbﬂﬂ)cﬁmd
suspensi ons, ointnments, creans, transdernmal therapeutic systens (e.g. 30

pat ches), rmqtdmg)&thesnvepmsuaémg@geﬂgr péoae or morﬁarnam rONgXics phasmaceuiiyally or
parent er al @&?abl% élﬁ@ﬂts,aaﬂﬁluféscf?&%f%rty r%ﬁ@&s QJn'oﬁ rémous%re preferred. BHC
Ees

05 1 163-Fo tries -40- e co according to the invention can
be converted to t he aforenenti oned dosage forms This can be done in a
known mannélhe bymmlmﬂchvndtnlg t therinventimgrran ki, sy§itraic rad/etioéat atlop. Bes dleppupise
excipients cl ude t her s; icles (for anp| e

m or ocryst AL Be BiEEbE T RabliptEd e SAEAEAMI Rin Y, GifE sl RER

pol yet hyl er’laaccgl,y@tﬂl,&i)ermai,mhﬁiefmzﬂlcs)nﬁlﬂdivd], stixesrsis imgplantor stevet t i ng agents (for
exanpl e sodi um dodecyl sul phat e, poI yoxysorbitan ol eate), binders (for

I lLyvinyl d t het d nat | . pol
oo e St B bR W S SR BL 8L PSS o] hmSEED: o
(e.g. inordapiiabpidedgatfesmsuch as iron oxides) and agents for correcting

taste and/ or odour. GCenerall y it has proved advantageous, in the case of
parenteral application, admi ni ster ,anounts 10 from abouyt 0.001 t

ng/ kg, pr ef%%rfg}mebsambl%?% Pral admyinistratiomage hapth @H}lléoﬁlpn a‘fcafdl%tﬁlt]éq,qtﬁﬁofthe

ef fective rAasWhich profIe r&idindAR RlodGRE rQéhsé Hahsl@sraBandsSaceR@Hg 1hOihvéiod, A8d
ng/ kg, preferably about 0.01 to 20 ng/kg and quite especially preferred

0.1 to 10 ririghroptainyihe gompqugpt accordingde thei inveation: innasysialinesandfor ggrphigedndeor . be
necessg. f53/ s BLE, bF %ﬁi&%ﬁ&@k@@oﬁé@&%&ed ta@%%egg With OfterRODYti ogahh

route o m ni strat’ion divid response to the active substance,

type of pr dpalublecoatingndr gotings vath delaged dissotutipns whitheontad! theoneleasd il ﬂwsommumd)n.

Thus, in S%g&r&gg % il invention), tablets that disintegrate rapidly in the oral cavity or films/wafers,
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.



smal | er anmount than the m ni rum anount stated above may prove sufficient,
whereas in other cases the stated upper Iimt nust be exceeded. If |arger
amount s ar BHER? Ail63-Eergign CGopnthgs, e  advisable to distribute these in
several divided doses over the day. The follow ng exanpl es of application
explain the invention. The invention is ngt. l[imted to the 20 exanples.

Unl ess stated ot herwi se, the percentages in the follow ng tests and exanpl es

are per Cent &om é/undg\@écgmm ntg%et mvéhtibn Qﬂirﬁescopwyerfé@ 'rcg«Ji&E afol?é g;){léd%ﬁggfforms

sol vent s, ut| ratios a oncentration data for I1qui I qu
sol utions aThmgas heeilom i a knowhanapoér hyenixBei@idSnett, ng8o¥ombrgrac@igaltyr dceeptable] -

A Exanpl €% ’A@EB&V 'égeo mpgn?%?r%cll{%g SQJIIHIE othe %%EIE%L (f[cf‘c:%{z)lﬁﬁ?eef[ﬂlgrogygﬁprl de

Boc tert.-but xyca cen Fation
chr omat ogr a:;ahgdos@ﬂactdser manmmlt)emlv&ats (¢. grllqnaitpodmth@lene Mgjols)DérRiAsifiers and dispersing

2' Il\lil?g:'lt y![ ﬁ!v eﬁ{' éﬁl;tbn%;:?n?l d{fWeeanl spdy! l | >4 %{:ﬂé@@{% goxwﬁ(é:taHnu rc])legte absn(lz"c'l'e}s (QVA P

N, N- di met hydxh@plopblydiayl ;wsﬁhdiieneyxhwls uhcp}wm*aﬂ@mﬁeri (fe0dxam@le dltv@an)esthiiRdery f or
Percentage Yield) ..ee enantioneric excess El electrqon jnpact ionization (in
VB) (e.g. antioxidants such as ascorbic acid), colorants (e.g. inorganic pigments such as iron oxides)

and agents for correcting taste and/or odour.

Generally it has proved advantageous, in the case of parenteral application, to administer amounts

10  from about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg body weight, for achieving
effective results. For oral application the dosage is about 0.01 to 100 mg/kg, preferably about 0.01
to 20 mg/kg and quite especially preferred, 0.1 to 10 mg/kg of body weight.

In certain circumstances it may, however, be necessary to deviate from the stated amounts,
depending on body weight, route of administration, individual response to the active substance,
15  type of preparation and point of time or time interval for administration. Thus, in some cases a
smaller amount than the minimum amount stated above may prove sufficient, whereas in other
cases the 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.



ESI el ectrospray ioni zatlon (in M5) Et ethyl MP. nelting point GC gas

chr omat ogr BpIK\05 5 aitred h hour(s) HPLC hi gh- performance liquid

chr omat ogr aphy conc. concentrat ed LC-Ms liquid chromat ography-coupl ed nmass
spectronmetry Me nethyl mn mnute(s) I\/§ met hanesul phonyl (nesyl) MS nass
spectronmetry NBS N bronosucci ni m de ]nucl ear magneti c resonance

spect r onet [L\y Pg/C Eal | adi um on acti vat ed charcoal BHC 05 1 163-Forei n
Countries 42- : cem c RP reverse phase (in HPLC) RT roomtenperature
R, retention time (in HPLC) TFA trifluoroacetic acid THE tetrahydrofuran
LC- M5, HPLA&bBRSiadengtet hods: Method 1 (HPLC): Instrunment: HP 1100 with DAD
detection; colum: Kromasil 100 RP-18, 60 mfmmx 2.1 mm 5 3.5 pm eluent A:
5mM HCIO4 (70% / litre Wa%r el uent B: acetonitrile; gradient: 0 mn 2%B
% 0.5 mi P-4 4.5 nin?BOYS- 6. 5min 909B- 6.7 nin 29B- 7.5 nin 2% B; flow

Ac acetyl

Ac,O acetic anhydride

Boc tert.-butoxycarbonyl

Bu butyl

c concentration

TLC thin-layer chromatography

DCI direct chemical ionization (in MS)
DIBAH diisobutylaluminium hydride

DIEA diisopropylethylamine ("Hiinig base")
DMAP 4-N,N-dimethylaminopyridine

DME 1,2-dimethoxyethane

DMF N, N-dimethylformamide

DMSO dimethylsulphoxide

of theor. of theoretical (for Percentage Yield)
ee enantiomeric excess

ElI electron impact ionization (in MS)
ESI electrospray ionization (in MS)

Et ethyl

m.p. melting point

GC gas chromatography

satd. saturated

h hour(s)

HPLC high-performance liquid chromatography
conc. concentrated

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



|
0.75 m/mn; colum tenperature: 30C, UV detection: 210 nm Method 2

(LG WMD) : Eam ngﬁ tége. l\L/g M.cromass ZQ equi prent type HPLC. Waters

Al liance 2795 Frre1e 50 menex Synergi 2p Hydro-RP Mercury 20 nm x 4
mm eluent A: 1 1 water + 0.5 mM 50% formc acid, eluent B: 1 1
acetonitrile + 0.5 mM 50%formc acid; guadient: 0.0 mn 90% A -4 2.5 mn
30% A -* 3.0 mn 50A ->45mn 5%A flow 0.0 mn1mM/mn->2.5mn/3.0
mn/4.5 mpy, 2 mM/mn;, fyeage: 50C WV detection: 210 nm Method 3 (LC MS):
15 Instrunment: Mcromass Platform LCZ with HPLC Agilent Series 1 100;

col um: Th&Pho Hypersil raesppiise )pBRECX 4 mm eluent A: 1 1 water + 0.5
50% formc id, eluent B onitrile + 0.5 mM 50%formc acid,

gr adi ent : & i 100% A$°°*n4t5?“59’%1&1%e 100% A 2.9 min 30%A -* 3.1 nin 10% A
-* 5.5 minRL0O% A; f ur nacesteBOCiimel(mMPIE)8 nl / nmin; WV detection: 210 nm

Met hod 4 (LC,M5): 20 Equi nt type. .Ms: M cromass ZQ equi pnent type HPLC
HP 1100 Selr-[i%eAs; W DAD; (t:II(Ig ul?ﬁ%:cet%lﬂgglnonenex Synergi 2p Hydro-RP Mercury 20
mm x 4 mm Tékuent A 1 1tewahgirofwrad. 5 mM 50% formc acid, eluent B: 1 1
acetonitrile + 0.5 m 50%formc acid; gradient: 0.0 min 90% A -* 2.5 mn
30% A -* 3.0 min 50A -* 45 mn 5%A flow 0.0 mMn1mM/mn-* 2.5 mn/3.0
mn/4.5 mn 2 m/mn; furnace: 50C, UV detection: 210 nm BHC 05 1

163- For ei gnLEOMSIHPLESanddG€ md&hélad 5 (LC-MS): Instrunent: Mcromass Quattro
LCZ with HPLC Agilent Series 1100; columm: Phenonenex Synergi 2 Hydro-RP
Mercury 20 nmx 4 mm_eluent A: 1 | water + 0.5 M 50%formc acid, eluent
B: 1 | ace®siodl(HPLOYG 5 o 500 formic acid; gradient: 0.0 mn 90% A -* 2.5
mn 30%A ->5 3.0 mMn5%A-*45mnb5%A flow 0.0 mnl1mM/mn->2.5
mn/ 3.0 m shulertl MP21100 With;DAD WehRG&:; lfrn: Bfosadiecto Rp-18268 & DMmm,
Method 6 (HPLC): Instrunment: HP 1100 with DAD detection; colum: Kronasil
100 RP- 28, 3e0mrpluenbAl S mhHCIQ, G0%y / birg wpter, alueny Bijacqtpmittide; @ragagnt: 0 ming2%eBywat er |

eluent B gcel,aMd ' Ley sHhBYosI B % $kh 8048 =7 6.7 min 2% B — 7.5 min 2% B; flow:

0.75 ml/min; column temperature: 30°C; UV detection: 210 nm.

Method 2 (LC-MS):

Equipment type MS: Micromass ZQ; equipment type HPLC: Waters Alliance 2795; column:

10  Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 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.

Method 3 (LC-MS):

15  Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100; column: Thermo Hypersil
GOLD 3p 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 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 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.



10 0.5min 29%B-*4.5m n 909%B--,* 9mi n90%B-> 9. 2m n29B--> 10m n2%8; flow. 0.75
mJmi n; colﬁhlﬁ?_(t_elni@d‘@rmgieg_@@ﬁ,ﬁ UV detection: 210 nm Method 7 (LC M5):
Instrunent: M cronass Quattro LCZ with HPLC Agilent Series 1100; col um:
Phenonmenex Onyx Monolithic C18, 100 mm %, 3 mm eluent A- | | water + 0.5 nl
50% formc acid, eluent B: 1 1 15 acetonitrile + 0.5 m 50%formc acid,
gradi ent: &ji g:iglggogsA -*2mn 65%A -* 4.5 mn 5% A -* 6 mn5%A flow
2 m/mn; —#0C: UV detection: 208-400 run. Method 8 (LG MS):

Equi prent type MS: M cromass ZQ equi pnment type HPLC. HP 1100 series; W
DAD; col urrilistruﬂ?é‘lﬁ'nM‘faﬁﬁXSSQiiﬂ'tﬂfd 87 Jih HRDC Agdentnariee! 1080t cohimnt Hhew@mieasx +
0.5 m 50‘Vformc d uent 20 B: 1 1 acetonitrile + % formc
nr ! gr ad YRS 1 B RPGHRNY. 20y 4wt sBSRAR 13457 i SR PRl - s
A f1ow Oeﬂeﬁﬂmllaégtéﬂ’@rlﬂb*fiS%nl%O%‘fB/nﬁc Ekidtigiddfen® 010 Mind0PARI D2 5 hiHB0RFE SO0C;
W detection: 210 nm Method 9 (LC MS): Equi pnent type MS: Waters ZQ

equi preht 8PpeinPh & Whbeniy 54 A; daee0.0798;1 nlghionm: 2. Mmindk0 nig/4 Srmio fohi/min;
RP18e, 100, A water + 0.5 m 50% formc acid, eluent
B 11 ach I’?Ietsl%lf 3+' %%)tgé%r’ﬂﬁ?ﬁg%o Ofmic acid; gradient: 0.0 min 90%A -* 2
mn 65% A -* 4.5 mMmn 5%A -* 6 mn5%A flow 2 m/mn; furnace: 40C W
det ecti on: Med6AHPBEC 05 1 163- Forei gn Countries -44- Method 10 (LC MSI:
Instrunent: M cronass Quattro LCZ with HPLC Agilent Series 1100; col um:

Phenonenex, Genln el uent 0%
Form e sl P g R bl afefffiy Sotig! Krbmasi i ekPlstokun Mo PR
0.0 m nm /90%5/§1m 21uéntoA 9 Ilﬂl H@%‘;/U?%) Blitk: watey, Sldend BAaﬁeﬁ)né’trlﬁ giaﬂleﬁl%) :ﬁ«nn pdomdry 0.0
mn 1 mn-325mn30mn45mn2m_mn urnace: 50C,

det ect ilBn: 020814230 Bhmt 4emino”a B ("L?ZJTMS)‘)O%E%U?FWEWEH £3pp2 w80 mﬁnc%#aélngq

equi pnent i Merck Chronolith
SpeedRCD ngggg)ﬁql%go%%ﬁggﬁﬁ%ﬁue ﬁa?uen g%wo\%g%lgml 500 I 50% formc

Method 7 (LC-MS):

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column: Phenomenex Onyx
Monolithic C18, 100 mm x 3 mm; eluent A: 1 1 water + 0.5 ml 50% formic acid, eluent B: 11

15  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: 208-400 nm.

Method 8 (I.C-MS):

Equipment type 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 mI/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: 1 1
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.



10 acid / 1, eluent B: acetonitrile + 500 | 50%formc acid / |; gradient:
0.0 mMn 10%B -t . 7.0 mn 95%B - 9.0 mn 95%B; flow 0.0 Mn 1.0 M/mn 7.0
mn 2.0 m /BHGOS 1 163-orgign Coumries / nj . furnace: 35C. UV detection: 210 nm
Method 12 (GC): Instrument: M cromass GCT, GC 6890; columm: Restek RTX-35,
15 mx 200 ismx 0.33 m con- 15 stant flgw with helium 0.88 m/mn;
furnace: 70C, inlet: 250C gradient: 70C, 30Cmn -* 3 10C (hold 3 mn).
BHC 05 1 16dsh&d f @a-égqyntries -45- Starting conpounds and I nternedi ates:
Exanpl e 1AU‘WEFH%X—ypﬁgnyI ) [(trinmethylsilyl)oxy]acetonitrile H3C H3C i
|-OCH3 H3C O NC 5 As in the published procedure [J. Chem Soc. Perkin
Trans. 1, Jogmmeptsddicngmyy Quaigrg 1C4 gyith thcozﬁgllemz Peds §l00228mpbhynomenex
trimet hyl si C i t nze taldb 2
ol 4 et ey iR Hany aeo B RTER" "l §ubhs it KfihicSely it 5P
| i tre benzeweoniatle RU.5wk $0% tohicragids gadlhlﬁ 8.0 aae 9¢o Aappi G)minBO‘mAI—) $0inkin 5¥%e

m xture for i n RT _an hen oncent rate vacuum ev tion. rify
the resirdue 594516?1331{ o4 flovd (§ Pi‘?/g‘i“? T c%g ? P@g rnace: SOE&
cycl ohexanafeufydtioacsatoe nth, 1) . 442. 4 g (88. 3% of theor.) of the t ar get
corrpoundis obtained. HPLC (Method 1): Rt = 3.76 mn M5 (DCl): mz = 253
(MENH4) " " H- NWR (400 Mz, CDCI3): S =7.49 (d, 2H), 6.92 (d, 2H), 5.42 (s,
1H), 3.81 (Methedhl CCMSkn e 2A 15

2- Hydr oxy- 1 - (4- met hoxyphenyl ) - 2- phenyl et hanone O CH3 COH

Equipment type MS: Micromass ZQ; equipment type HPLC: Waters Alliance 2795; column:
Merck Chromolith SpeedROD RP-18e 100 mm x 4.6 mm; eluent A: water + 500 pl 50% formic

10  acid / 1, eluent B: acetonitrile + 500 ul 50% formic acid / 1; gradient: 0.0 min 10% B — 7.0 min
95% B — 9.0 min 95% B; flow: 0.0 min 1.0 ml/min — 7.0 min 2.0 ml/min — 9.0 min 2.0 ml/min;
furnace: 35°C; UV detection: 210 nm.

Method 12 (GC):

Instrument: Micromass GCT, GC 6890; column: Restek RTX-35, 15 m x 200 pm x 0.33 um; con-
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).



According to the procedure in the literature [J. Chem Soc. Perkin Trans. I,
1992, 2409BPC108]1, 163diossgd GamB@R m (2. 08 nol) diisopropylamne in 3.6 litre
1, 2-di met hoxyet hane and cool to -78C. Add 826 m n-butyllithium solution
(2.5 Min n-hexane, 2.066 nol) at a tenp gature bel ow -60C. 20 Stir the
m xture for a further 15 min at < -60C and then add a solution of 442 g
(1.877 nol (trimethylsilyl)oxy]acetonitrile in 1.41
litre 1, 2- 2RREER andyIntermediates; < _60C. After further stirring for 30
mn at -60C, add a soI ut| on of 199. 3 g (1.878 nol) benzal dehyde in 1.4
litre 1, 2- gkample@nyet hane in the space of 20 mn at -60C. Next, heat the
reaction mxture slowy to RT in 4 h. Add 7 litre saturated amoni um
chl oride sol uti on and BHC 05 1 163-Forejgn Countries -46- extract with ethyl
acet at e. WEsMethpwypBeyDRametdailyDgxtlacetontileat ed ammoni um chl ori de sol uti on,
dry, and concentrate under vacuum Take up the residue in 7 litre di oxan and
51litre nethanol, and add 6 litje 1 N hydrochloric acid. Stir the m xture
for 3 h at RT, then add 3 litre sdturated sodium chloride sol ution and
extract the nmixture with 6.5 HGT&iEPhyl aEetyte. MHsh the organic phase
wth 5 1.0 litre 1 N sodi um hydrgx de )se w th saturated sodi um
chloride solution, dry, and conce at e vacuum Take up the residue
in 2 litre diisopropyl ether, decant fromthe i nsoluble matter and seed
with crystals. Stir the resultant suspension for 2 h at RT and then filter
of f thescrnsti@ihs pw'bltshecsptacteiddia [V \Gish. $dct PerBidArais. di19mp4@p34117]ehdnﬁr sofifidn of
petrol eum et her and dry nder vacuum  236.8 qg. (47.8% of theor. of t he
target compoubhs |(%23(§B?‘§?1P1éﬂmeti‘®15'llﬁL@a("%tlﬂo%is %)tre pgnzene4to) 4 W\‘Xﬁ“rﬁ/é’ f(3808 2
= 260 (M-Nr#)o mn%‘ﬂ)at oMb yhedald e(aﬂ@q)l 3@%133)1 zic Todlde9d 308, litrdbnzene
738728?4 688}4), % ME& )(d 1H), 3.82 (s, 3H).
Exanpl e 3AatRT ﬂlmmqebngur(mcrﬁmquwpﬁeﬁyﬁ Jirg héfwymlxsw dercii min at RT psichen O
S)E;Iér E))IX)S/SIJ-)%4 6??9v gl%rré ﬁ%eiazlon ﬁgrﬁ the f]eglr(]ig% léy (éor%u nﬁltraélon on silica gel (solvent:
cyclohexane/ethyl acetate 4 1) 442, 4 g (88. 3% of theor.) of the target compound is obtained.

HPLC (Method 1): R,= 3.76 min
MS (DCI): m/z = 253 (M+NH,)"
"H-NMR (400 MHz, CDCl,): & = 7.49 (d, 2H), 6.92 (d, 2H), 5.42 (s, 1H), 3.81 (s, 3H).

Example 2A

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

o) 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)oxy]acetonitrile 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 mixture slowly to RT in 4 h. Add 7 litre saturated ammonium chloride solution and



(1266 mmol ) malononitrile in 470 M DVF and, with cooling on an ice bath,
add 86.6 nl 4 |) diethylamne. After 1 h, heat the mxture to RT
and contin PR UptTiE$  RT, 20 before adding 2.5 litre water and a
few seed crystals. After 30 mn, decant the supernatant water and repl ace
with 1.25 litre of fresh water. Stir the.guspension thoroughly and again
decant the supernatant water. Take up the sticky crystalline residue in
ethyl acet aéx?raanﬁhﬁ he £ &%@ewagmﬁ orguhwhay@mm DhHalR StmrkHiRh €hBlide so%tio'h the
residue with 730 Iisopropyl ether and |eave the suspension to stand

over ni ght adry,;Rmd cqmentraw wnder vasiym.t Fabe upythe desidye ire¥ litg diexan andiSdireanethatoly anchder

ot 48 TARABIISES S bk, A ST

308 ( M+NH4)eh,lor219 itol(lMId-@nd extrhduliR riiAGIE: Witz 6. SGIBEJbﬂl)yl acState. Wa3D 12, OE@n(crpha&H)/uh

e e TR AR Y 3R g0 i gt g st oA b

Add 800 m c(oadenﬂaxe noldgr aeuih CTalei g dieopsitieeint D 1iG0distprofyl Cetd, dazhnt ﬁ@ﬁtthe:

hydri d S h f 0 0oC 727
ol ) e e reatuple potets ang St Ay it i e sfoulad yspy i Ipid R R ad e Jit

cool i ng andofh @Rt crydids WltﬁtsU&ﬂ)n ash buith@mﬂﬂ dm@rcg@gemsr ald gHeielear: ethd) 430Gy and
ceases after approx. Stir for a total of h under reflux (bath

t enper at ur engpfpfaguum. 21@&@)(47 86 pEtheerg of ths darees camppousd isrobfadiedp hat 10C and
filter off the solid matter that fornms. WAsh the residue with diethyl ether

and dryj@at P aMags Bﬁzﬁmgl (58.6% of theor.) of the title conmpound is
obt ai ned. HPLC%I\/Etho 3 Rt 4.38 min 15 M5 (DCl): mz = 336 (M:N134) +,

319 (M+H) +
MS (DCI): m/z = 260 (M+NH,)", 243 (M+H)"

'H-NMR (400 MHz, CDCL;): & = 7.92 (d, 2H), 7.38-7.28 (m, SH), 6.88 (d, 2H), 5.90 (d, 1H), 4.64
(d, 1H), 3.82 (s, 3H).

Example 3A
1S 2-Amino-4-(4-methoxyphenyl)-5-phenyl-3-furonitrile

H,C—O

Dissolve 236 g (974 mmol) 2-hydroxy-1-(4-methoxyphenyl)-2-phenylethanone and 83.66 g
(1266 mmol) malononitrile in 470 ml DMF ahd, 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
under 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



"H NVR (400 MHz, CDCI3): S =10.3 (br. s, IH, 7.95 (s, 1H), 7.58-7.53 (m
2H), 7. 47 BHC @H)163-Forddgh Colditiesm 3H), 6.95 (d, 2H), 3.86 (s, 311). Exanple
5A 4-Chl or o- 5- (4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di ne BHC 05 1
163- Foreign Countries -48- H3GO U? N | 7Suspend 135 g (424 mol)

5- (4- net hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyrim di n-4(3H)-one at RT in 675 ni

(7241 mmol ohory | Qri n at the mxture to boiling (evolution
of HC1). %f@ﬁﬁﬂ%_é%%&mqgaﬂ&g tion to RT and add dropwi se to a
vigorously stiffed mixture of 2.25 5 litre water and 4.05 litre cone.

anmoni a solENMIN (408 MM, CHC1) heat7i3ng.33qmd SHY, 328-7p18 (i, SID), 648 (&,1281), £ox(s.ofH),
addition, cool to RT and extract the mxture three tinmes with 1.0 litre

di chl or omeffiake38hch time. Conbine the organi ¢ phases, dry, and concentrate
by vacuum evaporation. Stir the residue wth diethyl ether, filter with
suction anﬁxgﬁgleah hi gh vacuum 134.4 g (94. 1% of theor.) of the title
corrpound i S obtal ned 10 : PLC (I\/bthod 1) R, 4 96 mn Ms (DCl): mz = 354
(MENH4) ! 33 'H-NIVR 400 2 8.76 (s, 1H), 7.62 (d,

2H), 7.30-7- e(fmcymyl) &pb@ytf@roﬁz?ht)‘]pym@@l- (éfé)-or@H) Exanpl e 6A 15

2- Am no- 5- phenyl 3-furonitrile CN O NH2 Add 68.6 m (663 mol ) diethyl am ne
dropwi se to a m xture of 60.0 gy(@Qp nMvl ) Dbronpacet ophenone and 25.89 g
(391.86 Mol ) malononitrile in 130 DMF at RT (cooling is required to

mai ntain the tenperature). Towards td of addition, renove the cooling,

stir the

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 diethyl 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 (DCD: m/z = 336 (M+NH,)", 319 (M+H)"

'H-NMR (400 MHz, CDCL;): & = 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



20 m xture for 1 hat RT and then add water to 385 m. Dilute with a further
125 mM water_and sgir for 20 mn at RT. Filter off the precipitated solids
with sucti GHCOnkEo3 greign Gountriefos 1y water each tine, dry under suction and
wash with petroleumether. Dry the residue at high vacuum 33.3 g (50.1 %
of theor.) of the target conpound is obtagned as yell ow sh-brown crystals.
BHC 05 1 163-Foreign Countries -49- HPLC (Method 1): R, = 4.27 min M5 (DCl):
mz = 202 (MtNH4)', 185 (MtH)' ' H-ANMQ (400 MHz, CDC13): S = 7.51-7.45 (m
2H), 7.39-7.32 (m 3H), 6.54 (s, 11-1 4.89(br. s, 1H). 5 Exanple 7A

6- Phenyl furof 2, 3-d] pyri m di n-4(3H) - onr H O N Add 424.5 m (11.25 nol)
formc acid dropwse to 884.9 m (9. ) acetic anhydride at OC. Stir
the m xture for 30 min at OC and the gl (0.375 nol)

2-am no- 5-phenyl -3-furonitrile. 10 Rennve the cpoling and heat the m xture;

Nfter approx. 3 h. Stir
for a total of 24 h under refl ux $ approx. 130C). After
cooling the suspension to RT, ad @S pyl ether, cool to 0C and
filter. Wash the residue with diisopropyl ether and dry at high vacuum
50.83 g (58. 7% of theor.) of the target conpound is obtained as a brown
solid. 15 00
Mz, DVEO- ?B%pgn({ IY% gg@‘zﬂ-&lmoﬁ '5-(@- éetl%%yﬁﬂeﬁyl} W?hedﬂfﬁro[? ?&@g(l%&'ﬁ 41_01515" ON@Z@ 8
(m 3H), 7nA47%5ml @84( mrnoj)pghos@amlrph rngo\axgldleat the mixture to b0111ng (evolution of HCI).

4- Chl or o- 6- Pﬁﬂ?mﬁ! I:(H)'i ﬂ{ezdaﬁ( QJIIR}%'tqu" 419 add dropwise to a vigorously stirred mixture of 2.25

5 litre water and 4.05 litre conc. ammonia solution (25 wt.%) (heating to 55-75°C, pH > 9). At the

end of addition, cool to RT and extract the mixture three times with 1.0 litre dichloromethane each
time. Combine the organic phases, dry, and concentrate by vacuum evaporation. Stir the residue
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, CDCLy): & = 8.76 (s, 1H), 7.62 (d, 2H), 7.40-7.30 (m, 5H), 7.03 (d, 2H), 3.90
(s, 3H).

Example 6A
15  2-Amino-5-phenyl-3-furonitrile

CN

7 N ]

— 0™ ™NH,
Add 68.6ml (663 mmol) diethylamine dropwise to a mixture of 60.0g (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 h at 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.



C N e BHC 05 1 163-Foreign Countries -50- Suspend 50 g (235.6 mmol)

6- phenyl f urBiIQ 031 dbdBForeign fonntd¢s3H) - one at RT in 375 m (4023 nmol )
phosphoryl chloride and heat the m xture to boiling (evolution of HCl).
After 1 h, cool the dark solution to RT nd add dropwi se to a vigorously
stirred mxture of 1.25 litre water and f 25 litre conc. anmoni a sol ution
(25 wt 9 ( H>9). At the end of addition, cool to RT 5
and extract @&du]r)glgt"h‘fgem& nmes with 1.6 litre dichl oronmethane each
time. Conbine the organic phases, dry, and concentrate by vacuum

evapor at i orMS @bcn: ke 202 sMANEL A 185 (si+ey'hyl ether, filter with suction, and
dry at high vacuum 47.3 ¢ (87% of theor ) of the target corrpound is

obt ai ned. HPL Met hod § I—?
(300 Mz, 00 KHz, D§Jp) (% 71?#07455%%1{2 &392152 <mf 3?9 ?%4 ’_ﬂ-l%) 4*?96@ %.50
(m 3H. mpl e 9A 2- Am no- 4-phenyl -3-furonitrile CN O NHz Add 3.78 m

(36.7 mmol ) diethylamne dropwise to a mxture of | Og (73.4 mmol) 15
hydroxyacet ophenone and 4.852 g (73.4 nmmol) mal ononitrile in 24 mM DV with
cool i ng Jat ExpmplesfAr the dark mixture for 2 h at RT and then add slowy to
water (200 m), with stirring and cooling. Continue stirring the

preci pi t at & pihy1gfoM] rh]ﬁrmggﬁr HAC, filter with suction, suspend in

wat er tw ce m)re 3 ter WI suction again. Dry the residue at high
vacuum t o const ant vvel ght. 10.99 g (81.2% of theor.) of the target conpound
is obtained as a yellowi sh-brown solid. 20 LCG¥5 (Method 2): R = 1.81 nin;
mz = 185 (MtH)' I H NVR (400 MHz, DMSO- d6): 7.54 (d, 2H), 7.50 (s, 2H),
7.45-7.32 (m 4H). Exanple 10A S KHpyri m di n-4(3H) - one

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-dg): & = 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 S8A

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



BHC 05 1 163-Foreign Countries -51 O XNH N ) Cool 108.5 ml (1154 nmol)

acetic anh% i(%et 0C.and, under argon, add 52.2 m (1384 mml) formc
aci d. Stir—%&&é%&ﬁg@%ﬂ%ﬁ' T2 e oX. 45 min at 0C and then add 8.5 g (46.2
mrol ) 2-am no-4- phenyl-3-furonitrile in portions. A dark mxture is forned,
and it turns violet after 15 mn at OC. -5 Renove the cooling and heat the

suspension, which is now blue, to RT. After 15 mn, heat the mxture to

reflux (bagipbRNaeey @ss16 gl &%Qfﬁuromheﬂ ma'mg;@ﬁf)b&ﬁlanﬁﬂ&3mnﬁwi3\ﬁqo? Stir

the m xture overni ght under After coolin concentrate the m xture
under vacubhaselivaylghipride and heat theyeixtyre toi @le\za(émbvﬁonﬁqs'ﬂi@)( Afterd hpfeog] thredask dar k
red to bl agl,&ald R sd gaﬂh{ﬂ%gft(gﬁmog%%%s 1§ 8 re PIMBRHE br Piﬁ%ﬂk%rﬁhdé?%{r n-on

silica gel (solvent gradien hane -, 10 di chl or onet hane anol
50: 1). Di ssakcvanmdrissolution (s eio) Geatingdo i;ﬂﬁV-‘d’Copﬁé?Wan% thexend @i pdditigng caul tdR T

di i sopr Pyl filter.wth suc t _high.v ya

(puri tyg)apprf(;e%gacéﬁlaqm?flué? %‘Ieeatlf)lﬁfrs Svitth llfgld (SC 1o e%lFt% o 91% e tcézliornglgrgl e]The ﬂ'&%‘ﬂﬁd i's
obt ai ned aﬁhaaesddﬂykalfd&ﬂn&ﬁiratd by kdsulvb e¢dyletdnionl SBiy :theResmneawﬂl ditthy] efilez, fﬂteﬂﬁz&h

M "H-NVR (4 MHz, dé S.z,1 1 19
g.ll;_? 7. QBSTHOH 211@? dry-at %lgh vafgun?, 4@03 %%7"/ % heoé(%m%ell_%rgitlc&mpo&nd is ol|)_t211nec? (s,

4- Chl oro-5- phenyl furo[ 2, 3-d] pyrimdine Qti) Add 9.5 m (101.8 mmol)
phosphor yl HPhC @Methed 19 R1=8.69 nfi@ppr ox. 6.8 mmol ) 5-phenyl furo[ 2, 3- 20

d] pyrimdin-4(3H) -one at RT and heat the m xture for 1 h under reflux. Cool
the resultant bla ture to RT and carefully add dropwise at < 10Cto a
wel | -sti rr@{‘}; 5@1 giflo(ﬁ’lchﬁ 70 M conc. ammonia solution and 50 m water
cooled to OC (pH > 9). At the end of addition, heat the black suspension to

RT andjgti Fy. NMR@of)M}tmﬁMgéidm 8= gl k4 e, <8f0f5 (ﬁlhm)bba«zks $A),i7%1W. 30 S BAy.i on,
resuspend BHC 05 163- Forei gn Countries -52-

Example 9A
2-Amino-4-phenyl-3-furonitrile

\

/
CN
/]
O NH

2

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 2 h 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-ds): & = 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



with water three times, filter with suction again, and dry at high vacuum

Di ssol ve tBHC95!1i 1@3iFareigh Cduhfife@met hane and colum-filter on silica gel

(sol vent: dichl oronethane). 1371 ng (80.6% of theor.) of the target
conmpound is obtained as a yellow solid. LCMs (Method 4): R = 2.47 mn; mz
= 231 (M+H)' 5 ' H- NVR (400 MHz, DVBO-d6)3ls = 8.90 (s, 1H), 8.49 (s, IH),
7.64-7.58 (m 2H), 7.52-7.45 (m 3H). Exanple 12A

N- (4, 4- Di et hoxybut yl ) - 5- (4- met hoxypghenyl ) - 6- phenyl fur o[ 2, 3-d] pyri m di ne-4-am
ine H3C-O FINOL11/CFi3 OO |

10 Stir 600 ng (1.78 mmol)
4- chl or 0- 5- (4- et hoxyphenyl ) - 6- phen ro[2,3-d]pyrimdine, 344.7 ng (2.14
nmol ) 4-am nobut yr al dehyde- di et hyl acet § 0.465 m (2.67 mmol) DIEA in 5
m DMF overnight at 80C. After cooling/~gufity4he mxture directly by
preparative RP-HPLC (gradient acetoni{rille/watler). 746 nmg (90. 7% of theor.)
of the target conpound is obtained. LCAE bthod 2): R = 2.87 min;, mz =
462 (MrH)® 15 'H NVR (400 Mz, DVBO-d6)T S N8.34 (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 8,47 08 Pmiqh 54 7 adknid anityBiaéd 0°clanddirtier FrebiNada 45% mi 11883 nicdor) 6H -
Exanpl e 13
4-{[ 5- ( 4- Matrh®xagidhBtirythd mbetyrt dompapprox.alfs 2niB at]°pyani thediadd 4.5\l J@ i)} Rdnginah- BHC
05 1 163- For ei Countries -53- H3C-O H\ 2 / v. >l f o-1 i Ssol.ve 640 ngy
(3. 39" mrol SRy CRORRIIE 1 GRyisiit S rosinat Ry Athdim T RRLATR 15 iy 3. 6C

5 Remove the cooling and heat the suspension, which is now blue, to RT. After 15 min, heat the

mixture to reflux (bath temperature 125-130°C), whereupon gas begins to be evolved. Stir the
mixture overnight under reflux. After cooling, concentrate the mixture under vacuoum and dry the
residue at high vacuum. Approx. 3 g of a deep dark red to black solid is obtained from the raw
product by column filtration on silica gel (solvent gradient: dichloromethane —

10  dichloromethane/methanol 50:1). Dissolve this in approx. 8 ml dichloromethane, precipitate with
diisopropyl 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-dg): 8 = 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

Add 9.5 ml (101.8 mmol) phosphoryl chloride to 1.8 g (approx. 6.8 mmol) S-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 cooled 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



|
dlpyrimdine-4-amne in 5 mM acetone and, at RT, add 1 m 1 N hydrochloric
acid. After é Bi ggg t he [eactlon m xture to water and extract three tines
wi th dichl ;o 9 e organi c 5 phases and wash with buffer
solution (pH 7) and saturated sodium chloride solution, dry over nmagnesium

sul phate and concentrate under vacuum Pupify the raw product by
chromat ography on silica gel (solvent: dichloronethane/ethyl acetate 2:1).

191 mJ (35. ik Rhtet hﬁ&rtlﬂles()fﬁltéﬁﬁltlﬁ a6 a &@rﬁﬂ@ldﬂdaﬂ g PiRAbmeBissdifs MR soiveihod
5): =2.57 mn;, mMz = 8 (M % %\

6- [(6 Phenydufhhrelpzthgleoﬁng;ﬁpmnoﬁlwr4myllycarg?h6?1ﬁ@sta¢iehleroa@rhanqiei3{79|mge(980e6% PN
4- chI oro 6- p%e%%%y%b%g%etgorgp B@rﬁl"ﬁ?“ I neJ%l}rllélowsfﬁdm (34.7 mmol) DTEA in 5 m

DMF to 160C. Add 3.15 g (17.34 mmol) 6-ami nohexanoic acid nethyl ester
hydr ochl or i ldeMS1®/1egirnd 1R = Z4Grmis; n/zzt 2316MEH)Af t er cool ing, add the mixture
to ice water and extract three times with ethyl acetate. Combine the organic

agnesi dm <SR O AN TR AR SF S YRl FDLRERRS RSk DR i, PE R 43

resi due. FaH)ter off the precipitated solid with suction, wash w th net hanol
again and dry the solid at high vacuum 1.85 g (57.2% of theor.) of the
target co und i s, obtained. 20 LCGMs (Method 5): Rt = 2.38 min; nlz = 340
(MHH) " " H , DMBO-d6): S =8.24 (s, 1H), 7.98 (br. s, 1H, 7.79
(d, 2H, 7.51 (t, 2H), 7.43- 7.37 (m 21-1), 3.59 (s, 3H), 3.49 (q, 2H,

2.32 (t, 2Hy-(4,4.Dithokymfiyl}-83(4-fedhoxylphdnkA)l6-gienyifiro[219) d]pyptkid de-4lanlifis3- For ei gn

Countries -54- Exanple 15A

6- [ ( 5- Br onp- 6- phenyl f ur o[_lzcg-di] pyri m di n-4-yl)am no] hexanoi ¢ acid net hyl
3

ester Br HNCH3 O N
0] CH
O HN/\/Y ~
(@]
N
0N CH,

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-dq): & = 8.34 (s, 1H), 7.48-7.41 (m, 4H), 7.38-7.30 (m, 3H), 7.13 (d,
2H), 5.12 (, 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-ylJamino } butanal



Put 1.75 g (5.15 mmol) 6-[(6-phenyl furo[2, 3-d] pyri m di n-4-yl)am no] hexanoi c

aci d net hy|BHG 02! 163Forbigh C3umttiest et r achl or onet hane. At RT, add 1.054 g (5.92
mol ) N-bronosucci ni m de and then heat the mixture under reflux for approx.
1 h. After cooling, concentrate by vacuughevapor ation and chromatograph the
residue on silica gel (solvent: cyclohex é/ethyl acetate 4:1). 0.89 ¢

(41. 2% of theor.) of the tﬁr‘get conpound is obtained. LCM (Method 2): R

= 2.64 mn; mz = 420 (MH) 0 “\H- NVR (400 MHz, DVM5O-d6): S = 8.33 (s, 1H),
8.02 (d, 211), 7.61-7.49 (m 3H), Q4 (t, 1H), 3.59 (s, 3H), 3.59-3.52 (m

2H), 2.31 (t, 2H), 1.68-1.54 (m 1.40-1.31 ( H, Exanple 16A
am ngﬂ’ﬁ%ﬂ%kbwémd met hyl ester %/H

6- [ (5- Phenyl furo[ 2, 3-d] pyri m di n-
NCH3 0 J NO 15 Heat 500 ng (2.
: 54.n (8.6 mmol) DIEA and 1 m

4- chl or o- 5- phenyl furo[ 2, 3-d]
DMF to 160C and add 787.6 6- amf nohexanoi ¢ acid nethyl ester
the yeaction mxture, add to ice

etate. Conbi ne the organic

hydrochl oride. After 4 h at
phases and wash wi th saturated anmmoni um chloride solution, dry over

wat er and extract three tinme
magnesi um sul phate and concentrate under vacuum Purify the resjdue by 20

chr omat ogr ap#s9lven 640 mec a(1gp@mmpaly| Mﬂ“dlﬂwmﬁé&ér{éﬂ@ﬁwypmwl -érpkenyfure(2,3>
3.1 470

( I\/E% hod 5) r@pﬁ&lﬁgdlge/a g.ltnme 15"32151 a)cetQ(g 4%38,( %‘; 984 &Exﬁqgﬁy%gélﬁor 1%@:%?‘% lgfﬁgdh/s
Countri es -thbreaction Rufed0Gvaldriand BVBC AR tin®s wit. di&ﬁnlc(r@neth&ﬂ)e Cambife ths orgaidy

7 55 7. élS %%5% W%_lbs‘%ltﬁtbgger So%fotl rﬁ%ﬂ%aﬁé I%l(tu %Fl 50(111}1'& éh?drldg HZ)l’utlon 3dry gve’r

6 [ ( 6 Br omMandpngshenyllphiateaind cSncdhtpiyd wnidech aBuvin, Phu)ifynthé phgs @O by cladmgogigihi yh
ester

silica gel (solvent: dichloromethane/ethyl acetate 2:1). 191 mg (35.6% 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]hexanoic 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): R, = 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, 2H).



QHNO~CH3 0 ~NBr 50 NAdd 57.7 ng (0.324 mmol ) N-bronposuccinimde to
a mxture of 100 0 295 mmuol ) 4-chl oro-5- phenyl furo[ 2, 3-d] pyri m di ne and
0.3 m tet rBEGOMLABForsign Countries After | h at RT, concentrate the reaction
m xture by vacuum evaporation and purify the residue by preparative RP-HPLC
(gradient acetonitrile/water). 72 ng (5844% of theor.) of the target
conpound is obtained. 10 LCG-M (Method 2): R = 2.52 mn; nmz = 418/420
(MrH) " H NMRaGARO1dHz, DMSO-d6): 8 = 8.32 (s, 1H), 7.61-7.50 (m 5H), 5.07
(t, 1H, B.W‘(i‘bqﬁH), 3.49 (q, 2H), 2.29 (t, 2H), 1.52-1.42 (m 4H),
1.28-1.20 (m 21-1). Exanple 18A 6-{

[ 5- (4- Met hoklpBeama-§-plenyHenaid, 3-dippiimidd-4y PaminelheNanoid agifl fngthyhester hexaneni tri
le H3CGCOHNCN N 15 Add 1.15 g (8.9 rrm)l‘) D EA and 0.67 g (5.9 nmol)

6- am nocapronitrile to 1.0 g (3.0 muol) O
chl or o- 5- (4- met hoxyphenyl ) - 6 phenylfup:m 2, 1P fne om 10 M DMF and
heat for 2 h to 120C After add water to t mi xtdre and extract

three tines with ethyl age h_tRe. organic ph&e with water, with

di l ute hydrochloric aci ¢ alf ur alNed sodi um chl oride BHC 05 1
163-Forei n Countries - dry,) and concentrate by evaporation.
1.2 g (98% of theor.) of @@ yellow’oil NS obtained, and is used as the raw
product in further reactions LC—IVB (I\/Ethod 5) R, = 2. 87 m'n rﬂz 412
(M:H) " " H NMR 400 VHz, i 7..55

213), 7.25 P(ult;nl g|f5 I%mml)@nﬁ(&p@n@ﬁ)ropé (ﬂpxrmndms4-y1 qq)mo]gexgnC(lg ac@mshyl egteS m( m
2H), 2. 35 (42 mPfArachiorbinethdRe. RARD,add 1954 gb.%ol;i\’gbr&m)sugﬂlmlde 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-d): & = 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)amino]hexanoic 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
1 ml DMF to 160°C and add 787.6 mg (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)"



Exampl e 19A 7-{[5-(4- Met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] am no}
hept aneni t BHCG0S5 H3G-IOrdibh Chintrllds!| N% The titl e conpound can be obtained from
4- chl or o- 5- (4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d]- 10 pyrimdine in three
stages: Stage 1: Add 1.15 g (8.9 mmol) DIEA to 1.0 g (3.0 mmol)
4-ch|oro-5-(4-nethoxypheny|)-6-pheny|furéf2,3- dlpyrimdine and 0.70 g (5.9
nmol ) 6-am nohexanol in 10 Ml DVF and heat for 4 h to 120C. Then dilute the
m xture wi AN §400MBzaDMSOndik 1D 783h (wdthy 7-4hth, dH), 7t 8- Tifuimn S ot 82 (talddd,
dry, and 1 tar gt ti ap [ t he ' by RP-HPLC

(col um: G?éﬁ@??ﬁggéﬁéﬁﬁgﬁﬁgyﬁﬁgﬁﬁi%&ﬁ{ﬂg éﬁb 1%???%?@%?§$'gradient: 0-3 min
5% acetonitrile, 3-34 mn 5%-* 98% acetonitrile, 34- 38 mn 98%

acetoni tri EgdmpledZAng (29% of theor.)
6- {[ 5- (4- net hoxyphenyl ) - 6- phenyl furo[ 2, 3- d] pyri m di n-4-yl]am no) hexan-1I -ol
i s obtained as el ' which .sol,i di fi fter Lng. for 2 days. 20
Stage 2: D@é@i}?r\%g%?ﬁ%%ﬁf(gzéméﬁrﬁ@g 4 y%aﬂlln%%eﬁano‘iec ac%dt rgagyl e%erf
6- {[ 5- (4- net hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4- yl]am no} hexan-| - ol
and 122 gl (0.88 mmol) triI am ne in dichloronethane and, at 0C, add 62
[)
N\

pl (0.80 nmol) net hanesul g ) chloride, dissolved pn dichloronethane (the
ANe i . er I TG overni ght at RT
i BHC 05 1 163-lForeign Countries 57

total anmount of dichl or ong
wash the m xture with water

saturated sodium chloride sol upion-and, dry over mdgnesi um sul phate.
Concentrating by evaporab'o-,divms 400 mg (quant.) of

6-{[ 5- (4- met hoxyphenyl ) - 6- pheny] &g o[.2} 3-d] pyri m di n- 4-

yl ] am ne} hexyl - met hanesul phonat-e, ch is used as raw product in further
reactions. Stare 3: 5 Stir a mxture of 400 ng (approx. 0.80 mol)

6- {[ 5- (4- met haxyphenyl ) - 6-phenyl furo[ 2, 3-d] - .

pyri m di n- A4¢py -ﬁmgr&?}%émoffM%@WMéwnﬁwéﬁwem&ﬁﬂe sbH0 e 0291 muad) 4-hi¥pdssi um

cyani de i Nphenylfuro[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): 5 = 8.32 (s, 1H), 7.61-7.50 (m, SH), 5.07 (t, 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-d]pyrimidin-4-ylJamino} hexanenitrile

H,C—0
O N N"en
N
(O~

0N\

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-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 10 ml DMF and heat for 2 h to

15

120°C. After cooling, 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



20 M DMVF overnight at 80C. After cooling, dilute wwth ethyl acetate and
wash with water and_ _saturated, sodiumchloride solution. Dry the organic
phase over Ry rikdd concentrate by evaporation. Purify the
raw product by RP-HPLC (colum: Gonsil 250 mmx 10 40 mm 10 pm
acetonitrile/water gradient: 0-3 mn 5%aggetonitrile, 3-50 mn 5%-* 98%
acetonitrile, 50-55 mn 98% acetonitrile). 249 ng (72% of theor.) of the
title conpo 0 T 90
A Wlohsdr&)b&a'c&ﬁgntra@egl?aevﬁ bR B8 6@9§A oﬁge%of%/gélﬁgfblfl)s It_)ﬁ)tl’::aefngd; 5a%d (m
4H), 7.35 (musmthewawyrc(dmtuz hetsre@tlems 15 lH), 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).
Exanpl e 204,

6-{[5-(4- I\/Et oxygﬁeeﬂrlﬁﬂs)) %‘ p%gnrf/l 31/%[%12( %)yrl m di n-4-yl ] oxy}hexanenitrile
H3CO OCN NN D ssolve 850 ng (3.8 mml) 6-hydroxyhexanenitrile [obtained
accordi ng t G-NWR (490 MEdz, DBFOrs) 3%5= 820, (141,, 7.0, 3H), 7(2@Q 2H), 7125(1153H1) 7DI‘5(Rm,

35 ol ) R0 QP Bt i 505 P PariB At e 11 R Ss

(3.8 mmol ) 4-chl oro-5-(4-net hoxyphenyl)-6-phenyl furo[ 2, 3-d] pyri m di ne and
stir the m Eganigle i9verni ght at 120C. After cooling, add water to the m xture
and extract with ethyl acetate. Dry the organic phase, and concentrate by
evapor ati on ur|f t he residuye chr on 25 silica gel

(sol vent: Z/ércfﬁé\ﬁ{ hoxyBhagy 66?3181331%@ %ﬁ?py g?éﬁg‘? g)é@{aﬂiﬂ” Ietate 1:2).
1.05 g (68% of theor.) of an orange-coloured oil is obtained, which is used
as raw product in furtherH otions. BHC 05 1 163-Foreign Countries -58-
LC-M5 (Method 5): R = 2.97 miN_nfz = 413 (MtH)' 'H NWMR (400 MHz, DVSO- d6):
S =8.60 (s, 1H, 7.55 (m 2H R5-7.45 (m 5H), 7.0-7.1 (m 2H, 4.4 (t,
2H), 3.85 (s, 3H), 2.4 (t, 2HN\
Exanpl e 21A

The title compound 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-
d]pyrimidine 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 pm; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 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-yllamino}hexan-1-ol is obtained as a yellow oil, which solidifies after standing for

2 days.

20  Stage 2:

Dissolve 333 mg  (0.80 mmol)  6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
yl]lamino}hexan-1-ol and 122 pl (0.88 mmol) triethylamine in dichloromethane and, at 0°C, add
62 pl (0.80 mmol) methanesulphonyl chloride, dissolved in dichloromethane (the total amount of

dichloromethane is 20 ml). After stirring overnight at RT, wash the mixture with water and with



5

5- (4- Met hoxBihB a5 GometyniohintNey 3- [ 2- cyanoet hoxy] propyl } furo[ 2, 3-d] pyr| m di n
e-4-anine H3C O HN~~~ O,-~,~CN 0-tO Stage 1: Dissolve 1.00 g (3.0 mmol)
4- chl or o- 5- (4- et hoxyphenyl ) - 6- phenylfurgs[72 3-d]pyrimdine in 10 M DW and
add 1.15 g (8.9 nmmol) DIEA. Add 0.45 g (5.9 nmmol ) 3-ani nopropanol and then
heat the 10 m over period of 2 .h to 120C. After cool di.l ute the
it ur o wi OB FoduBy Siia e SOUEE, S s ey SFSERIER. SPGRS. SdFBEHRG
aci d and sadvipcitRd gedi mxﬁé'lk(ﬁfahtqeofb‘@-'{W@Qﬁbtho%ﬂaehﬁr‘l?—&pﬁér@ﬁﬁio@ PORSEm AL
magnesi um sul] phate and concentrate evaporation. Purj t he residue by RP-
HPLC ( col uniamigoghssy|-methenesytphonate, th liesefhas ERRraHICt prrélry shéreliongr adi ent . 0- 3
mn 5% acetonitrile, 3-50 min 5%-4 98% acetonitrile, 50-55 mn 98%
acetonitril@le. $71 ng (60% of 15 theor. )

3-{[5-(4-ne ﬁ yphenyl) 6- phenyl furof 2, 3 d]pyrirn'din4y|]am'no}propan I-oIi
s obtained in the formof beige crystals. LCM ( Z

mz = 376 (WirH) mixigieagk 490 m&d@panXné 8p ongd) Grib-§4 -Ia@;th%yahﬁnty h@@%ﬂ@r@ﬂﬁb
(0.83 mml) ﬂw t om
St age 1. Str;y?ﬂg&hg mr%ﬂ %{Bﬁ{oiﬂegvg@ﬁ?g@%d%onﬁé) a.GlQAffther co%n?ttr%), Bﬁgﬁgqu%ﬁgh ee1il

m xture i n TVBO¥Fdovemight pt 81?°Ce6ftbly60b!}ng?ldﬂﬂl9ly®h(@hﬁl @eatate @ndbwesh wils@atamand 30

mm 10 m [ e r a o 5%
98% acetonl %té)dﬂl %h&l @’1‘@}5& acgi?}% i ég?{%{l pﬁ?g bt Iﬁéﬁt’}[’g‘# t%ﬁ’o?tg)mg?
t he title oamnmttatel bySevaianramneBums the ya bmdmmﬂy RP-I:KBL!SZE{chmthcbrﬁ)l 25R,mn=l: x2. 43
( ' BHC 05 1 163- Forei trles - 59- fz,
DI\/ISO d6§0 S‘O-m’@ % l(_‘%‘ ?—‘i)’m“ e/yvator Wd(efﬁ (ggi)m‘% % "(cﬁﬁon‘irﬂf 3§08‘Bm( §§ 314§% 3.5
(m 4H), ap&ét@ﬁlml@ 58-55"in 3k, @bditrad)! 2/49"@%%7@% oti’Yhebmf’theaitﬁ: cotnporilis oblan?ed
(quin, 2H). Exanple 22A 5-(4-Met hoxyphen phenyl - N- (5- am nopentyl)-furo
[ 2, 3-d] pyr i aviecehewish eiki ne  H3C- O

LC-MS (Method 4): R, = 2.90 min; m/z = 426 (M+H)"

'H-NMR (400 MHz, DMSO-d): & = 8.35 (s, 1H), 7.55 (m, 4H), 7.35 (m, 3H), 7.15 (m, 2H), 5.0 (t,
15 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-yl]oxy }hexanenitrile

H,C—Q

() o~
SN
(O~
o N

Dissolve 850 mg (3.8 mmol) 6-hydroxyhexanenitrile [obtained according to Eur. J. Med. Chem. 36
20 (4), 303-311 (2001)] in 15 ml DMF, add, at 0°C, 180 mg 60% sodium hydride (dispersion in
mineral oil; approx. 4.5 mmol) 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
overnight 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
25  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.



HNNH2 OKtX) Stage 1: Dissolve 1.00 g .0 mmol )

(3
4-chl or o- 5- (4- net hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyrimdine in 5 M DW and
add 1.15 gi’f&%ﬁ@ﬂ)vg!@gﬁ% 1.20 g (5.9 mol)
5-[(tert.-butyl oxycarbonyl)am no]- 1-pentylam ne [obtainable from
1, 5-di am nopent ane according to J. Med. _Ghem 47 (20), 4933 10 4940 (2004)]
and then heat the m xture to 80C for 3 h. After cooling, dilute the mxture
with dichket §?MQ d_ . esss wahyw th wat er and saturated sodi um
chl ori de sggﬁgion.ﬁ%§§ﬁ%fh2@29522§% gﬁggg %ber magnesi um sul phate and
concentrate by evaporation. Purify the residue by RP-HPLC (colum: G onsil
250 nm x 3GHMNNR 1600gMiHzaDMSEhidrd +e6Rals g 48i(@n2H), 0-23-hd n(n54H), 7.0-7.1 (m,

acetonitril 3 i % 5 9 e tril 505,55, 01 % acetonitrile).
A total of 2 § RS AP PREAT Skl 50, B Rar1 35 T e
tert.-butyl-(5-{[5-(4-nethoxyphenyl)-6-phenyl furo[2, 3-d] pyri m di n-4-

yl ] am no} p@xample@dAbamate is obtained in tw fractions, in the form of beige
crystals. LCGMS (Method 2): R =2.85 mn; mz = 503 (MHH)+ Staff D ssolve

380 nmg (0. 76 I f t 0 from Stage 1§ net hyl ene chl ori de
and add® 26 Nty P E RNt HaR L R S B Ep e e e °f or
h at roomtenperature. Dilute the mxture with dichloronmethane and wash

wi th sodi um hydrogencar bHg@at€ sol ution until reaction is neutral. After
washi ng the organic phase wt at urated sodi um chloride solution, dry over
magnesi um sul phate. The resid aft after concentration by evaporation is
di ssol ved in ethanol and conis at ed k ior;_r8Ns operation is
repeated three tinmes. 349 ng (829% of tH.or.) of 5 the title compound is
obtained as a yellow sh foam BHC
(Method 2): R = 2.43 mry X = ;/
8.3 (s, IH, 7.1-7.45 (m X
approx. 3.3 (m 2H, partia
Example 23A 5

4-[ 3- (2- Cyanoet hoxy) et hoxy] - 5- (4- et hoxyphenyl ) - 6- phenyl fur o[ 2, 3-d] pyri m di n
€ Stage 1:

N 1H NMR (400 MHz, DMSO-d6): S =
. 1H), 5.1 (m 1H), 3.85 (s, 3H),
}F20), 2.6 (t, 2H), 1.1-1.57 (m 6H).

Dissolve 1.00 g (3.0 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine 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
10  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
15  theor.) 3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino } 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 47 mg (0.89 mmol) acrylonitrile and 57 mg (0.83 mmol) sodium ethylate to 300 mg
20  (0.80 mmol) of the compound from Stage 1. Stir the mixture overnight at 80°C. After cooling, take
up the mixture in DMSO and purify directly by RP-HPLC (column: Gromsil 250 mm x 30 mm,
10 um; 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)"



H3C-O O''~~0 ~~CN c-tx) Stage 1: Add, at 0C, 59 ng (1.5 nmmol) of 60% sodi um
hydri de t o BHGSOS utl 6BrHoefgn4Bintnes (7.4 mmol) ethylene glycol in 10 ml DW.
After warmng to roomtenperature, continue stirring for 1 h. Then 10 add
0.50 g (1.5 mmwol ) 4-chl oro-5-(4-net hoxyphenyl)-6-phenyl furo[ 2, 3-d] pyri m di ne
and stir the mxture for 3 h at roomtenpérature. Next, dilute with water
and extract, wth et hqu acetate. Wash the or%ani C ghase W th saturated

sodi um chl OIHI'WRS%PQJ }Enpmd@%? sr?d&n]é@i Ut ﬁél(ﬁh & Sendn I(ITBrr’b@nﬁsf%ﬁDe&By
evaporatio Br ; j ' iok €C inRnL- 1 PLC (col um:
o apor T ogm. g ag;g&v{m@nao%fé% ety QLR 4,08 20 25‘2’3‘3? Q! e L
acetonitrile, 3-50 mn 15 5% -* 98% acetonitrile, 50-55 mn 98%

acetoni tri | Example22Ai s way, 412 ng (77% of theor.) 2-{[5-

(4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}ethanol is obtained.
St age 2: 1A DB i 104 : I )id the title
conpound ;A\:S {(;ttr}}t/[ %ﬁigghﬁggm eﬁg?ﬁqe %‘%m%glﬁ?g?vmé%i?]g?ré&l??%nﬁ %mSng mg (0.97 nmol)
of the compound from Stage 1. 20 mp.:103-104C LG M5 (Method 2): Rl= 2.84
mn, mz = 416 (MH)' 1H KWRTQ00 MHz, DMSO-d6): S = 8.6 (s, 1H), 7.35-7.55
(m 7H), 7.05 (m 2H), 4.55 (m 3.85 (s, 3H), 3.7 (m 2H), 3.45 (t,
2H), 2.7 (t, 2H). BHC 05 1 163 \gn Countries -61- Exanple 24A

4-[ 3- (2- Cyanoet hoxy) pr opoxy] - 5- A hoW/)’-\&-,p’ﬁbrml_if uro[ 2, 3-d] pyri m di
ne H3CG-ON N The title conpound Ined as in Exanpte 23Ain two
stages from 1, 3- propanedi ol ~an y

chl or o- 5- (4- et hoxyphenyl ) 7 | 2,\I-Nd] pyri m di ne.
J
o)
5 N
Stage 1.

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-[(ert.-butyloxycarbonyl)amino]-
1-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-phenylfuro[2,3-d]pyrimidin-4-

yl]Jamino} 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 m] trifluoroacetic acid. Stir for 2 h at room temperature. Dilute the
mixture with dichloromethane and wash with sodium hydrogencarbonate 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.



|
Yield: 304 ng (89% of theor.) mp.: 88-89C LC-MS (Method 4): R = 2.94 mn;

mz = 430 ( ' 'I—&-NI\/R 00 WHz, DMSO-d6): 8 = 8.6 (s, IH), 7.35-7.55 (m
7H), 7.05 @’ﬁ&;ﬁ.&@&s@m 10 3.85 (s, 3H), 3.7 (m 2H), 3.5 (t, 2H)),
2.7 (t, 2H), 1.7 (quin, 2H). Exanple 25A

(4- Ethyl phenyl)[(trimethylsilyl)oxy]acetgpi-trile H3 H3CSi-OCH3 H3C/ NC
Mx 600 g (4.47 nol) 4-ethyl benzal dehyde in 5.3 litres toluene with 2.4 g
(7.5 mol) ngp}g(l\@q{oqQ R, 12.AtmiRTm/ W 4 (gepyt e cooling, add 587.4 m (4.7

nol ) trimethylsilyl cyanlde dissolved in 3.6 litres toluene, over a period
of approx. 5 min. Stir the mxture for 90 mn at RI, before rempval of

vol ati | e coHpBYB#@0 MittePMAdn a8d Quitdk 7417+ 6t 8@0 aphibro¥l, iHk Srle@i, dbie on
| | t 9 9 9% of
Theor ) o TRALEHD;pRE 1S1E . BhR Sh oA 8 ah) 11 h 60

163- For ei gn Countries -62- 'H NWR (400 MHz, CDC13): 6 = 7.38 (d, 2H), 7.23

(d, 2H), 4. E&mpde23AH), 2.68 (q, 2H), 1.25 (t, 3H), 0.23 (s, 9H). Exanple
26A 1-(4-Ethyl phenyl) - 2-hydroxy- 2- phenyl et hanone O - CH3 5 CH Dissol ve 290

m (2.09 L SORr o 6 bl a recool to -78C. Add
820 m (2. 053240@)}'311106@&’5%8’?“@3%“?51 oqugle 01 he%m&hé&g Tl%dlr opwi se in the
space of approx. 20 mn (tenperature < -60C). After 15 mn at -60C, add a
solution of 435 g (1.864 tbCy—Q4-
et hyl phenyl ) [ (trinmet hyl silyl) ox)
(tenperature < -600C).

acetonitrile in 1.4 litres DVE dropw se

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 sodium chloride solution, dry over magnesium sulphate and
concentrate by evaporation. The raw product thus obtained is purified by RP-HPLC (column:
Gromsil 250 mm x 30 mm, 10 pm; acetonitrile/ 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-ylJoxy}ethanol is obtained.

Stage 2:

As in 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 m.p.: 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 (t, 2H), 2.7 (t, 2H).



10 Stir the mxture for a further 30 mn at -60C, before adding a solution
of 189.5 niBK€.084463albieigni{eonntaiesienyde in 1.4 litres DVE (tine approx. 20
mn, tenperature -60C). Heat the m xture over a period of 4 h to RT, before
adding 7 litre satd. ammoni um chl oride solution. Extract the reaction
mxture with ethyl acetate. After phase separation, wash the organic phase
wth satd. Emmgl 2;@ chloride solution, dry, and concentrate by vacuum
evaporatio e the residue in 7 litres 15 dioxan and 5 litres

met hanol, and add 6 litres 1 N hydrochloric acid. Stir the m xture overni ght
at RT, the41[3-(ai(t)anoaldﬁtwpgopbxﬂ]-ﬂ-d4tmabox$ﬂiedyl)-5q>dénymlmlm,mﬂ]pgiﬁmsdihieuti on,
extract with 6.5 litres ethyl acetate. Wsh the organic phase with water
and with satd. sodium Chlé'?qd de solution, dry, and concentrate by vacuum
evaporation. Dissolve th esfdue in 2 I|tres di i sopropyl ether, add seed
crystals and stir for 2 h. Theg=precipitated solid is filtered with suction,

washed with 300 m dii sopropyl &y and 2Q petro etlkgj and dried under
or @M@%ﬂmjfor 2 days at 4C,

vacuum Concentrate the nother

again filter off the precipitated th suction, wash with approx. 100
m diisopropyl ether and pge Elnd dry under vacuum On conbi ni ng
the two solids, 154.9 g the target product is obtained.
HPLC (Method 1): R = 4.5 DCYY: mz = 258 (MtNH4) © ' H NMR (400
MHz, CDCl13): S = 7.85 (d, (m 511), 7.21 (d, 2H), 5.92 (d,
1H), 4.59 (d, 1H), 2 65 (q, 2H) 1 20 (t, 3H). BHC 05 1 163- Forei gn
Countries -63- @E% 7A 2- Am (4- et hyl phenyl) phenyl -3-f rile
H3C CN O N ?ona)oml s qbtaiggd af415 Fd(a@818323m| two stages from 1 -propane 10 an 4-

1- (4- et hy| péesryls )3 Areliod 1%6-BR&HMhS[2 ﬁﬂld 51.8 g 5 (784.4 mol)
mal ononitrile |n(2 23 ?Iﬁébgs)zu-%F ? gﬁ(ﬂgﬂ?ﬁd 53.7 m (518 nmol)
diethylamne, wth coolln After 1 h, heat the reaction mxture to RT and
stir for a Yokt p4ma(89% ¢fdhesre adding 1.5 litre water. After 30 min, pour
off a large proportion of the water and replace with 750 ml of fresh

m.p.: 88-89°C

LC-MS (Method 4): R, = 2.94 min; m/z = 430 (M+H)"

'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 (¢, 2H), 1.7 (quin, 2H).

Example 25A

(4-Ethylphenyl)[(trimethylsilyl)oxy]acetonitrile

3

H,C—$i—0 CH,
NC

Mix 600 g (4.47 mol) 4-ethylbenzaldehyde in 5.3 litres toluene with 2.4 g (7.5 mmol) zinc iodide.

(I.‘,H

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.



\
water. Stir the m xture vigorously, before decanting fromthe sticky organic

residue. D 8' ) ,re%i due in ethyl acetate, dry, and concentrate under
vacuum untﬁ&%@&'—%ﬁs’ L to crystallize. 10 Add 450 m dii sopropyl
ether, stir and then |l eave to stand overnight. Filter off the crystalline
precipitate with suction, wash twice w th»50 m diisopropyl ether and dry
under vacuum 98.5 g (56.6% of theor.) of the target product is obtained.
HPLC ( Met hod_Ninri & hs — ( ' =130 )5 ' 400
MHz, CDC13) ﬁ ﬁs&ﬂi @i’ 09151-}%’ %% CE@m% 4|?|)|\'ﬂ'5"’,8 @012%, ;@%d(jrﬁ% ?&? w%sz?%@ %@Wz% 9
(q, 2H), BHRIZE BH). Exanple 28A

5- (4- Et hyl phenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4(3H) -one H3C ONH 0 N BHC
05 1 163- Fof8npfoyAt ries -64- Cool 770 m (8.16 nol) acetic anhydride to 0C
and, with cwhﬂmdd 372 mM (10.4 nol) formc acid. Stir the mxture for
30 mn at 0C, before adding 98 g (340 nmol) 2-am no-4-(4-

et hyl pheny| 1} (43tipheheyy))-3-hfdroxy?phenlylethakigmt t he m xture to reflux (with
increasing intensity of evolution of gas) and stir for 24 h under refl ux.
After cooling, stir for about 2 h at 30C and then 5~puction-filter the
precipitated solid, wash with dii sopr oW | ¢ ang dfy at high vacuum 69.3
g (64.5%o0of theor.) of the t ned. HPLC (Method 1): R
=4.77 mn M5 (DCl): mz = 33 "H NVR (400 MHz,
DVMSO-d6): S = 12.63 (br. s, 1 3. 1H), 7.43 (d, 2H), 7.40-7.30 (m
10 SH), 37.25 (m 2H), 3.35 (s, 2H), 2. (d, 2H), 1.25 (t, 3H). Exanple 29A

Dissolve 290 ml (2.069 mol) diisopropylamine in 3.6 litres DME and precool to -78°C. Add
820 ml (2.05 mol) n-butyllithium (2.5 M solution in hexane) dropwise in the space of approx. 20
min (temperature < -60°C). After 15 min at -60°C, add a solution of 435 g (1.864 mol) (4-
ethylphenyl)[(trimethylsilyl)oxy]acetonitrile in 1.4 litres DME dropwise (temperature < -60°C).
10  Stir the mixture for a further 30 min at -60°C, before adding a solution of 189.5 ml (1.864 mol)
benzaldehyde in 1.4 litres DME (time approx. 20 min, temperature -60°C). Heat the mixture over a
period of 4 h to RT, before adding 7 litre satd. ammonium chloride solution. Extract the reaction
mixture with ethyl acetate. After phase separation, wash the organic phase with satd. ammonium
chloride solution, dry, and concentrate by vacuum evaporation. Dissolve the residue in 7 litres
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 diisopropy] 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 the 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 (DCI): m/z =258 (M+NH,)"

'H-NMR (400 MHz, CDCL): & = 7.85 (d, 2H), 7.48-7.35 (m, SH), 7.21 (d, 2H), 5.92 (d, 1H), 4.59
(d, 1H), 2.65 (g, 2H), 1.20 (t, 3H).



4- Chl oro- S- (4- ethylphenyl) 6-phenyl furo[ 2, 3-d] pyrimdine H3C C N N Put 72
g (227.6 BHE 051 (143-¢ {loantyies ) - 6- phenyl furo[ 2, 3-d] pyri m din-4(317)-one in
360 M (4.6 15 nol) phosphoryl chloride and heat to reflux. Stir the

m xture for approx. | h at 120C, before <% dding the reaction mxture
dropwi se, after cooling to RT, at controlled dose and with vigorous
stirring, tB a qi ure of 2.2 litres of 25% ammonia solution and 1.2 litres
wat er (pH:>i#mE¥gi%erature 55-75C). Extract the aqueous m xture three tines
wi t h di chl oronet hane, conbine the organic phases, dry over sodi um sul phate
and concent2-Aiéndy(Mabypivngly-dphédl-B Gironish the 20 residue with a little

di i sopropyl ether, and after filtration and drying at high vacuum 66.1 g
(85.2% of theor.) of the targetIQQPduct is obtained. HPLC (Method 6): R =
5,68 mn WM (DCl): mz = 335 ( MtH) C 05 1 163-Foreign Countries -65-

"H NVR (400 MHz, CDCl3): S = 8.76 (s, b\ 7.61 (d, 2H), 7.48-7.30 (m 7H),
2.78 (g, 2H), 1.36 (t, 3H). Exanple 3
6- Phenyl f uro[ 2, 3-d] pyri m di ne-4-amnm ne
2- am no- 5- phenyl -3-furonitrile in 355 O nol) formam de and heat for 1.5
h (bath tenperature approx. 210C). S MNixture to RT and stir into
water. Filter off the precipitat¢g id /A t| suction, and wash wth water.
Stir the still noist product in 0 2|
and dry under vacuum 106 g (80% o .)O(ﬁ Nid, 10 target conpound is
obtained. LC-M5 (Method 3): R =3.1 mn; mz = 212 (M-H)

N Suspend 110 g (597 nmol)

Cool a mixture of 145 g (603 mmol) 1-(4-ethylphenyl)-2-hydroxy-2-phenylethanone and 51.8 g

5  (784.4 mmol) malononitrile in 2.23 litres DMF to 0°C and add 53.7 ml (518 mmol) diethylamine,
with cooling. After 1 h, heat the reaction mixture to RT and stir for a further 4 h, before adding 1.5

litre water. After 30 min, pour off a large proportion of the water and replace with 750 ml of fresh
water. Stir the mixture vigorously, before decanting from the sticky organic residue. Dissolve the
residue in ethyl acetate, dry, and concentrate under vacuum, until the product begins to crystallize.

10  Add 450 ml diisopropyl ether, stir and then leave to stand overnight. Filter off the crystalline
precipitate with suction, wash twice with 50 ml 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 (DCI): m/z = 306 (M+NH,)"

15 'H-NMR (400 MHz, CDCl,): & = 7.90-7.82 (m, 4H), 7.28-7.18 (m, SH), 4.98 (s, 2H), 2.69 (q, 2H),
1.28 (t, 3H).

Example 28A

5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4(3 H)-one




HPLC (Method 1): R=3.63 mn '"HNW (400 VHz, DMSO-d5): S = 8.20 (s, 1H),
7.8 (d, 2H), 7.55- . 32 (m 61- 1) Exanpl e 31A 15

5- Br ono- 6- idine-4-anine Br NH 2 ~NN J Heat 80 g
(378.7 mmmol) 6- phenylfuro[2 3-d]pyrimdine-4-amne in 770 m carbon
tetrachloride to 60C. Add 84.3 g (473. 4 ¢gqmol ) N bronosucci ni mde, and stir
the m xture overni ght under reflux. After cooling, filter, mx the filter

cake succe%dovﬁovmwstm nsidl)cmegé mamns oa@qn@%m%ﬁl{gl m 3N a0 4 héih ﬁfrmlc

again. Then dry th | ter cake Under vacuum g o he target product
(78. 2% of takdorStiy tile mresblr%ufﬂreéo N aDOF§.: befpre ﬂd@m)ﬂ@szze(‘lmmol) BH®0G414-
(133 ga; ei g%gagﬂi}kg%j @@?en rm@@ ﬁfb@qugém% r&ffik (e iRra8ing Shteddi) oS- 03
5- Br onp- 4- chblotion &- gah)&mﬂlsflufooPQh&ndﬁrpyﬂuxnﬁﬂﬂn’r@oh&, st@l fos hpdud 2 b aPUO°Coahdghdnl 86

mol ) 5- bro he R e 35 chl or of qr.
R ) 70 5t “OrAE B ane o b MR onkBT Gy 100 3 Bap SBeSrbsPa R
Add 50 ni ((M?Amﬂﬂdebr)dfﬂ&&m’gétpmcm&mﬁebtﬁihapw se (evolution of gas). At the
end of addition, stir for 3 h under reflux, before adding the cooled
reaction r extracting it with dichloronethane. Wash the
organi c phéﬁ% él\zﬁc}? %&dlﬁﬁ‘h hydr ogencar bonat e sol ution, dry over sodium
sul phate and 10 concentrate by vacuum evaporation. Purify the raw product by
chr omat ogr ap$ DO 1621362 (geNH, X di1aemt-H)di chl or onet hane) . For further
purification, mx the product in nethanol, filter with suction and dry at
hi gh vacuum_32 g of the taré; éJroduct (55 5% of theor.) is ob

H-NMR (400 MHz, DMSO-dg): 3 = 12.63 (br. s, 1H), 8.19 (s, 1H), 7.43 (d, 2H), 740730 (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 vigorous
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 and concentrate by vacuum evaporation. Wash the

20  residue with a little diisopropyl ether, and after filtration and drying at high vacuum, 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)"



LC- M8 (Method 2): R = 2.54 nin; mz = 309/310 (M1-1)' HPLC (Method 1): R
5.08 ni n BEC'05LNKRFor(n QuatrieCDC13): 6 = 8.79 (s, 1H), 8.23-8.20 (m 2H),

7.58-7.51 (m 3H). Exanple 33A

[ (5- Brono- 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ) (et hyl ) am no] hexanoi ¢ acid

methyl ester Br H3c NOCH3 O N Add 52.5 ng (1.32 mmol ) of 60%sodi um

671 (5 br oo EMIENDS Rhio (B Byt drh- 11y T AEPRaRiRo D 208 6 AERH1S

ester and @2yl (1.79 nmol) nethyl iodide in 1 m DW. Renove the ice
cooling and heat the m xture to RT. After 1 h, dilute with water and

di chl oronet hane and extract the separated aqueous phase with BHC 05 1

163- For ei gnExample 394s 67 di chl or omet hane. Conbi ne the organi ¢ phases and
wash with satd. sodiumchloride solution, dry over sodium sul phate and
concentrat%byeny%g’t.g ?\52,99{&{614%1115172 6 ng (91 2% of theor.) of an oil is
obt ai ned. LC- M5 ( Met ho 24 mn; mz 432/ 434 (MtH) ~ 5 ' H- NMR
(400M—Iz,DMSOd5)8 838(s 1H), 80(d,2,760750(m3|—|) 3.70
(t, 2H), 3.29 (s, 3H, 2.29 (t, 2H),.1.72-1.65 2H), 1.60-1.52 (m 2H),
1.31-1.26 (m 2H). Exanple 34A (-)- 2R) 2- thhyl 3-(trityloxy)propionic acid
nethyl ester O O O-,CH3 / CH3 10 2NN ol )

(-)-met hyl - D- ( 3- hydr oxyi sobut yr at i éjomat hane and 2.5 ni
(17.8 mml ) triethylam ne, cool to-8¢/and ggd g (15.9 mmuol)

triphenyi nethyl chloride, dissolved in dichlor (N’ret hane. Renove the cooling
and stir the mxture for 2 h, then after diluting wth dichloronethane,

wash sever a,sh i8S o W (547 WRbLE 2-Afb-$ohdhy EREHoniS R InHBsGh! (8 otroRMntlld Y nek Y

for 1.5 h (bath temperature approx. 210°C). Then cool the mixture to RT and stir into water. Filter

off the precipitated solid with suction, and wash with water. Stir the still moist product in
dichloromethane, filter with 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-dy): & = 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

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)"



\
t he organi c phase over magnesi um sul phate and concentrate by vacuum

evaporation. Purify the 15 product by chromatography on silica gel (eluent:
cyclohexanmléé@ﬂﬁ%g%@—:ﬂ—l%é. 2.81 g of the target product (61.4% of
theor.) is obtained. LCGM5 (Method 2): Rt = 2.98 mn; mz = 243 ' H NVR (400
MHz, DMSO-d6): 8 = 7.38-7.20 (m approx..¢d5H), 3.63 (s, 3H), 3.17-3.09 (m
2H, 2.72 (g, 1H), 1.05 (d, 3H. 20 [a]D20 = -15.5, ¢ = 0.545, chloroform
Exanpl e 35 5 11\3s Clery N ko 05 1

163- For ei gﬁ{%\%%g@)e%ﬁzgg&%ogfgaa—l Sgste(y’l @3328%}9@7%9 Zgg('??,. 8 mmol)
(-)-(2R) -2-nethyl -3-(trityl oxy)propionic acid nethyl ester in 5 nml abs.

THF, cool tExampRE2And add dropwise 1.94 m (1.94 mmol) of a 1 Msolution of
lithiumalum nium hydride in THF. Stir the mixture for 1 h at -10C, then
dilute wit 4t 5. di chl or omet hane and add wat er.
Extract thg %}alglé)éucgfog g g&?ﬁ:‘égﬁﬁwﬁ]@ﬂmﬁ}% $I or onet hane. Conbine the or ganic
phases, wash with satd. sodium chloride solution, dry over nmagnesi um

sul phate and concentrate under vacuum I:.ﬁfter cBblomat ography on silica gel
(el uent: cycl ohexane/ethyl acetate 8:1=% 4:1),] 0.98 g (75.5% of theor.) of
the target product is obtained. L& IR = 2.85 mn;, mz = 243,
355 (MtNa)' 10 Ms (DCl): mz = )" LTH NWVR (400 MHz, DMSO d6):
S =7.40-7.24 (m approx. 15H), X q 3.43)3.37 (m 1H), 3.32-3.28
(m 1H), 3.01 (dd, 11-1), 2.83 (dd,— 1084 T 1H), 0.88 (d, 3H). [a] 020
= -30, ¢ = 0.49, chloroform Exanple 36A 15

(-)-{[(2S)-2-Methyl -3-(trityl oxy)propyl]oxy}acetic acid tert.-butyl ester O
\ | - O5CHPut 54 g (186 mmol) 5-bromo-6-phenylfuro[2,3-d]pyrimidine-4-amine in 135 ml chloroform, add

70 ml 4 N hydrogen chloride in dioxan (280 mmol) and heat to reflux. Add 50 ml (372 mmol)

isoamyl nitrite dropwise (evolution of gas). At the end of addition, stir for 3 h under reflux, before
adding the cooled reaction mixture to water and extracting it with dichloromethane. Wash the
organic phase with satd. sodium hydrogencarbonate solution, dry over sodium sulphate and
10  concentrate by vacuum evaporation. Purify the raw product by chromatography on silica gel
(eluent: dichloromethane). For further purification, 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, CDCl;): & = 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
H,C (ONg
Br I\/\/\n/ CH,§
O
0N
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 pl (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



O~ OCH3 CH3 0 CH3 Add 53.2 ng (0.12 mmol ) rhodi um di acetate [as di ner
Rh2( OAc) 4] BHE 05 1d6Bffpieign Goun®®9 ngy (2. 41 nmol )

(-)-(2S)-2-methyl -3-(trityl oxy)propan-1-ol in 2 m dichloromethane. Slowy
add an excess of tert.-butyl di azoacet ate (approx. 2 equival ents) dropw se
to the vigorously stirred 20 suspension, wth evolution of N2 (time approx.
| h), Then,dilute the reaction m xtyre with BHC 05 163- Forej.gn Countries
600 i ol SPUPEPRAMS: CREERe (R arEirey HhaSes ihd plLyih Su oG HEE R U Yo urm
chlori de s@letiiddiim sulbhidte a0 €6ncBRARES VAEGUSLEVRPRitRNAATE. a5 G IV 6t tReodY oMRAGHUM
evaporation. Purify the product by chromatography on silica gel (eluent:
cycl ohexan&PEEREY: acetate 10: 1). Approx. 1000 ng of slightly contam nated
target product is obtained. 5 M5 (DCl): mz = 464 (MtNH4)' ' H NVR (400 MHz,
DVBO- d6) :  1ISc MY (M&hott BER,E.24151H) m/z3= Hb/46B3 (v2H), 3.48 (dd, 1H), 3.35 (dd,
1H), 2.98 (dd, 1H), 2.88 (dd, 1H), 1.98 (m 1H), 1.41 (s, 9H), 0.89 (d, 3H).
[a]o = -6.6, c = 0.505 chloroform Exanple 37A 10

(+) - {[ (2R) TBNMPA0% Yy Hz, RIS dayriop§P§ GxiADe 801(d: 2504 7/40- 5o 38).GH (4 RBD-3800CH3

CH3 0 CH3 Q1§50 ¥& 909 M. Po 1), 1.31-1.26 (m, 2
(-)-{[(28)-‘23?§ét'%y? %(t'r%t%?@%ﬂ& d%@?’f%@’}@’rt’?-huﬂﬁ’ Hgfcet ate in2n
di chl oronet hane and 0.5 ml nethanol and then add an excess (approx. 3
equi val ent Exangfle 3¥ydr ous zinc bromide in portions, firstly at 0C, then at
RT. Stir the mxture for 15 2-3 h at RT, then after diluting with
di chl orone MBS 3L Lt h wa tth satd. sodiumchloride
sol ution. @@ﬁg\zfer r?[rla(;' }éﬂgﬁgﬁgrﬁf)lﬁﬁlg%gﬁg%gg%:%%t{:ent rate by vacuum evaporati on.
257 mg of the target product (approx. 62% of theor.) is isolated by
chromat ography on silica gel (el uencl ohexane/ et hyl acetate 10:1 ->

0

2:1). M5 (DA): mz = 222 (M

10 Put 1.5 g (12.7 mmol) (-)-methyl-D-f3-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-dq): 5 = 7.38-7.20 (m, approx. 15H), 3.63 (s, 3H), 3.17-3.09 (m, 2H),
2.72 (q, 1H), 1.05 (d, 3H).

20 [oc]D20 =-15.5° ¢ =0.545, chloroform.

Example 35A

(-)-(25)-2-Methyl-3-(trityloxy)propan-1-ol



|
20 ' H- NMR (400 MHz, DMBO-d6): S = 4.40 (t, 1H), 3.95 (s, 2H), 3.42-3.36 (m

2H) 328322§m 2H. 1,77 (m 1H), 1.44 (s, OH), 0.85 (d, 3H. [alp =
+10.5, ¢ = teEy anpl e 38A

(+)-(2S)-2-Methyl -3-(trityl oxy)propionic acid nethyl ester BHC 05 1

163- Foreign Countries -70 ~ 1\ O O-,CH3.48L. / CH3 Put 10.33 g (87.5 mmol)
(+)-nmethyl -L-[ 3-hydroxyi sobutyrate in 10 m dichl oronethane and 14.2 nl
(174.9 nmol ) pyridine, cool to OC and agd—4. 07 g (8.7 mmol) DMAP and then,
with ice cooling, 30.5 g (109 ‘ Ayl met hyl chloride, dissolved in
di chl oronet hane. Renove the 5 ¢ ir the mxture for 5 h, then
after diluting with anpl e dichl ] wash successively with water, 1
N hydrochloric acid, satd. sodi unkhy en}gggp%te sol ution and satd.

sodi um chl oride solution. Dry the organi©ph eH sodi um sul phate and
concentrate by vacuum evaporatio WN\X the preecipitated crystals with

net hanol, filter, and dry under v@Q 25.36Glof the target product
(41.4% of theor.) is obtained. 10 VB DCI) mz = 378 (MtNH4)' [a]u20 =
+6.4, ¢ = 0.555, chloroform Exarrple 39A (+)-(2R) - 2- Met hyl -3
-(trityloxy)propan- | -ol OOH 1/ CH 15 Dissolve 23 g (63.8 nmol)

(+) - (2S) - 2- Distdind 1Bg (3.88 tayoD) X)) RR)edinethy le3-@niytbxpiptdpydnicesidemethyl b0 im$ ml alizs.

o 11 5 um TR e i s 2k A Hamrgllio G Werate P g A pihiug”
further 10 midrAd@in THOCStit hﬁnnﬁtdrwf& I Wiat b1 0€lf LCthbrD diive tWithne ndkidre &t acBfdRE axd

0C, car ef ul ly add satd. anmonium chloride sol uti on, sh
dichloromethane and add water. Extract the aqueous phase twice w1th dichloromethane. Combine

the organic phases, wash with satd. sodium chloride solution, dry over magnesium sulphate and
concentrate under vacuum. After chromatography on silica gel (eluent: cyclohexane/ethyl acetate

8:1 > 4:1), 0.98 g (75.5% of theor.) of the target product is obtained.
LC-MS (Method 8): R, = 2.85 min; m/z = 243, 355 (M+Na)"
10  MS (DCI): m/z = 243, 350 (M+NH,)"

'"H-NMR (400 MHz, DMSO-dy): § = 7.40-7.24 (m, approx. 15H), 4.38 (t, 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).

[a]p?® = -30°, ¢ = 0.49, chloroform.

Example 36A

15 ()-{[(2S)-2-Methyl-3-(trityloxy)propyl]oxy }acetic acid tert.-butyl ester
O ' 0 ZCHS

Add 53.2 mg (0.12 mmol) rhodium diacetate [as dimer Rhy(OAc)s] to a solution of 800 mg
(2.41 mmol) (-)-(2S)-2-methyl-3-(trityloxy)propan-1-ol in 2 ml dichloromethane. Slowly add an
excess of tert.-butyl diazoacetate (approx. 2 equivalents) dropwise to the vigorously stirred

20  suspension, with evolution of N, (time approx. 1h). Then dilute the reaction mixture with



t he organi c phase with satd. sodium chloride solution, dry over sodium

sul phat e anBHE®Idel6BFatedgnACoulntrievacuum evapor ati on. Purify the product by
chromat ography on silica gel (eluent: cyclohexane/ethyl acetate 5:1). 11.16
g of the target conmpound (52.6% of theor. g s obtained. BHC 05 1 163-Foreign
Countries -71- 1H NVR (400 MHz, DIVBOdG) = 7.40-7.25 (m approx. 15H),

4.39 (t, 1 43-3. 38 1 3, 32- m 1M, .3.02 (dd,. 1H), .2.§2
Cad, 1h), 1igoichEingig Wa&%e?%"esgmh W] @goﬁm b i oo g bt 45
chl orof orm oveE&ﬁ@EﬁuIﬂos‘hlﬁate and concentrate by vacuum evaporation. Purlfy the product by

(-)-{[(2R) - 2- Met hyl - 3-(trityl oxy)propyl ]oxy}acetlc acid et g ester

CH3 O Add 3°1H°IH4t°%TB@Y1°Mﬂ1°)‘ gl Adpathyclofeing/ehyk acetpte 18 ndpRypx. olf009ntg of
(15,0 ol ) sifghhy bcamiRned Bigbibrodil & bbhikkexy) propan-| -ol and 0.332 g (0. 75
nmmol ) rhodi un(l%/) acetate in dry dichloromethane, stirring
vigorously, at 0C. At the end of addition, stir for a further 5 mn at 0C,
10 then heaMS®ORTmé@T4eLM NG stirring for 2.5 h at RT. After diluting

wi t h di chl oromet hane, wash with water and satd. sodium chI oride sol ut| on,
dry over so C ent,r,at V. the
raw pr oductqt) 1?1 c?larrar}‘?gg’rlg O(Pg%m 9.425%33?“ (ﬂ]ﬁﬁélgfl(@ é %gééi(’d;r%gf %ﬁd
acetate 20: l.l)I) 21981‘81 dgHpL2. 8t8hjdad t1H), &8 (mohipo liAd (s, 78), PEO @4, 31H)eor .) 1s obtained.
M5 (DCl): mz 436 (l\/HrNHl) 15 1H NWR (400 MHz, DMSO-d6): 6 = 7.40-7.25 (m
15H), 4.10 ,202::%60 ._ % hl %f 3.48 (dd, 1H), 3.38 (dd, 111), 2.98 (dd,
1H), 2.40 (HHr nihlofpiPim.1 18 (¢, 3H), 0.90 (d, 3H). [a]D20 = -0.9,
c = 0.47, chI oroform Exanple 41A

(-)-{[(2S) - Bxdmiple 9%x - 2- net hyl propyl ] oxy}acetic acid ethyl ester /CH3
HO-O-O- 20 CH3 0 Dissolve 2.75 g (6. 58 mol )

()~ (LR 2 RAMA 0l bR RIRRY PRI PsShl,e 2ci d ethy! ester i

o/\”/ \(—CH

Dissolve 900 mg (approx. 2.02 mmol) (-)-{[(25)-2-methyl-3-(trityloxy)propyljoxy}zert.-butyl

i

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 2-3h 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-dg): & = 4.40 (t, 1H), 3.95 (s, 2H), 3.42-3.36 (m, 2H), 3.28-3.22 (m,
2H), 1.77 (m, 1H), 1.4 (s, 9H), 0.85 (d, 3H).

[a]p® = +10.5°, ¢ = 0.525, chloroform.

Example 38A

(+)-(25)-2-Methyl-3-(trityloxy)propionic acid methyl ester



\
25 m ethanol, add 300 ng of 10% Pd/C and stir at RT for 3 h under a

hydr ogen at nosphere BHC Q05 1 163-Foreign Countries -72- (normal pressure).
Filter on%@@%ﬁ%@&ﬁtﬂ%ﬁe the filtrate under vacuum Purify the raw
product by filtration on silica gel (eluent: ethyl/ethyl acetate 7:1 -3
4:1). 1.05 g of the target conmpound (9096% of theor.) is obtained. 'H NWR
(400 MHz, DMSO-d6): S = 4.40 (t, 1H), 4.12 (q, 2H), 4.05 (s, 2H), 3.41 (dd,
1H), 3.38- 53.32 (m 1H), 3.30-3.23 2H), 1.78 (m 1H), 1.20 (t, 3H),
0C and add 962 ng (24 mol,

0.85 (d, 3H). [a]o21 = -12. 4, = | orof orm  Exanpl e 42A
3-[(1S)-2-Benzyl oxy- 1- net hyl e ohic acid tert.-butyl ester
CO'YFCH3 CH3 O CH3 10 Cool of 20 g (120.3 ol )

(0} 2N ad™
the mxture for 10 mn at O car ef ul add satd. anmoni um chl ori de
solution. After phase separa extract & aqueous phase twice with
di chl or onet hane. Conbi ne t he orgé&hi c phases, dry over magnesi um sul phate

(+)-(S)-1-benzyl oxy- 2- propan
of hyteT degh several portions. Stir

and concentrate under vacuum then at high vacuum Purify the raw 15 product

A EON NER MG R AR T
Mz, DVBO-d®)mi $749 Aty pyridine (ol RHPC #hd 484 ( 87 F,%t')/ ol PEMAR ardhen, Fithlce3- 58
(m 1H), 3.40 (dd, 1H), "3.32 (dd, 1H), 2.39 (tf, 211), 1.39 (s, 9H), 1.05
(d, 3H). Rxeling O-ﬁsx(ltg)m(rwy)-tepl{e(nﬂs)eﬂlz thjaridexdissolvigd tith glichlormmejtjape- djsimsve ¢heaci d

tert.-huty] t ) D) I : f?l?w Rl )
3-[( 18&12- ogﬁ%ﬁ@xfﬁl t-hge@r%areetf ro%?]?, E)h%%f%ﬁ??@tgg Wear\ﬁtﬁa.l%gbc% i/ogongs e?’ I'n 100
m et hanolspccasivelly. With waterf, 1 NOBpdRethIgria acld,shidr sodtunHiy dfagen@rtonata delntian dng datdgen

at mospher Sodium chloride solution. Dry the organic phase over sodium sulphate and concentrate by vacuum

evaporation. Mix the precipitated crystals with methanol, filter, and dry under vacuum. 25.36 g of

the target product (41.4% of theor.) is obtained.
10 MS (DCI): m/z =378 (M+NH,)"
[OL]D20 =+6.4°, ¢ = 0.555, chloroform.

Example 39A

(+)-(2R)-2-Methyl-3-(trityloxy)propan-1-ol

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.

23 g 962mmI@Htert.- butyl acrylate to



P

(nor mal pressure) Frlter on Celite and concentrate the filtrate under
vacuum 13.8BHg 061l 16hEorteipnd piss conpound i s obtained as raw product, which
is not purified further (approx 92% of theor.). BHC 05 1 163-Foreign
Countries -73- M5 (DQ): mz = 222 (M:NH4)!' 'H—NI\/R(4OOM—IZ DVSO-d6): S =
4.50 (t, 1H), 3.67-3.60 (m 2H), 3.40-3.347(m approx. 3.27-3.21 (m

1H), 2.39 (4 1.0 Q.= C, =

chl orof orm h@@%ﬂ%@?ﬁbyﬁ%y@ g4§>202%r{8b|f:gi1ﬁﬁg?ég 43%531%)’@,1—@ 3.3 (%i 3EQJI ve
10 g 6- oxohept-anY(s, 1@1;!1102(@8 d)rms)i dddi TH)1084 @, 1881d8@l 3HyAdd a few drops of
concentrated sul phuric acid stir for 1.5 h under reflux. Then

concentr at e@@% evaﬁoratr on. Take 10 up in dichloronmethane and wash once
with satd. | TfthYdf oderiéahbwofate sol uti on. Separate the phases, dry the
organi ¢ phase and concentrate by evaporation. 10.1 g (91.1% of theor.) of
the targetg o4l is obtained. 'H NWVR (400 MHz, CDC13): S = 3.67 (s, 3H),
2.44 (t, ZW%B‘Z—U, 2H), 2.13 (s, 3H), 1.67-1.55 (m 4H). 15 Exanpl e 45A
(+/-)-6-Hydroxy-heptanoic acid neth ester OH H3C Ol~ CH3 O Put 10 g
(63.2 m150I )(B{[@%zﬂ‘é?ibﬁdﬁoﬁﬁd)”&w)aronﬂq?ﬁ lacetitasid gthyl s%ernri et hanol . Add, in
portions, 1.196 g (31.6 nmmol) sodi um borohydride. After the exot herm'c
reacti on has subsided, stir for a, 20, further 30 mn under reflux. Then

concentrate by evaporation, e residue in water, acidify with |l M
hydrochl ori c acid and ext th di chl oronmethane. Dry the organic

Add 3.4 ml (33.1 mmol) diazoethyl acetate to a suspension of 5.0 g (15.0 mmol) (+)-(2R)-2-
methyl-3-(trityloxy)propan-1-ol and 0.332 g (0.75 mmol) rhodium(II) 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 (DCID): m/z = 436 (M+NH,)"

15 'H-NMR (400 MHz, DMSO-de): § = 7.40-7.25 (m, 15H), 4.10 (g, 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 (t, 3H), 0.90 (d, 3H).

[oc]D20 =-0.9°, ¢ =0.47, chloroform.

Example 41A

()-{[(25)-3-Hydroxy-2-methylpropyl]oxy}acetic acid ethyl ester
0] CH
H O/Y\ O/\”/ ~
CH, 0]

Dissolve 2.75 g (6.58 mmol) (-)-{[(2R)-2-methyl-3-(trityloxy)propyl]Joxy}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



phases and concentrate by evaporation. 7.9 g (78.0% of theor.) of the target
conpound is_obtained, BHC 05 1 163-Foreign Countrl es -74- 'H NWVR (400 WMHz,
cDCl 3): 6 BHC83I1 465 Eoreign Countriess 67 (s, 3H), 2.32 (t, 2H), 1.69-1.58 (m
2H), 1.53-1.30 (m 411), 1.19 (d, 3H). Exanple 46A

[ (3R) - 3- Hydr oxybut yl ] oxy-acetic acid tertyp-butyl ester CH3 0 CH3 HO O- CH3
O CH3 Put 1.0 g (11.1 mmol) (3R)-butane-1,3-diol in 20 M THE at 0C. Add

dropwi se 5. %mm preésqifle) 1p 1nf9pt>ﬁ d@flteaana %?&h%'tﬂ% gﬂiat%] HRadP h%%l?rgzﬁlﬁ?y %Srgig/

P2-tert. -buty In and stir for 30 mn at en ad

mol ) tert .prdsluctyby ﬁl’cmtmla@etsaltce geBfeluent: gthyBethyli avetate DC,—thin ll(éegvef the tangett ur n
to RT and StIInI’ fn %(fiq/t} 1blt Then dilute with ethyl acetate, add water
and aci di fy WP i 99 Sc0 A (51 solution. Extract once nore with ethyl

acetate, conbine the organl c phases, wash once with satd. sodium chl oride
sol ution, JdHAYMRV£00 MRENDNSOWSW Phal &, aH;j 4qar(qem)r a08 (HLH), SvAR@d AlH)OR 3 8-

Purify y C y..on | | i c gel ent cl ohexane/ et hyl acetate
8:2). 3% (@3%!3)2%%55 Q@K@o }18 IP’n]éH)t 13}9097%%31}{? s obtai ned, which
accordi ng to "HNWR (doublet at 1.18 pprr) cont ai ns approx. 10% of the

regi oi sonene{ IRy 2.3° m&drgo(yhlbfofo},@ rret hyl propyl ] oxy}acetic acid tert.-butyl
ester. 'H NVR (400 MHz, CDCl3): 6 = 4.11-4.02 (m 1H), 3.96 (d, 2H),

3.76-3.62fm 211& 1.79-1.62 (m 2H) 1.48 (s, 9H), 1.21 (d, 3H). Exanple
47A (2R) - 1-Exampl t hoxyphenyl ) - 6- phenyl furo [ 2, 3-d] pyri m di n-4-yl ] oxy}
propan-2-ol rCH3 O y O- ,%OH CH

3-[(1S)-2-Benzyloxy-1-methylethoxy]propionic acid fert.-butyl ester
O/\‘/ \/\n/ \F CH,
CH, O CH,

10 Cool a mixture of 20 g (120.3 mmol) (+)-(S)-1-benzyloxy-2-propanol and 123 g (962 mmol) fert.-
butyl acrylate to 0°C and add 962 mg (24 mmol, 60%) sodium hydride in several portions. Stir the
mixture for 10 min at 0°C, then carefully add satd. ammonium chloride solution. After phase
separation, extract the aqueous phase twice with dichloromethane. Combine the organic phases,
dry over magnesium sulphate and concentrate under vacuum, then at high vacuum. Purify the raw

15  product by chromatography on silica gel (eluent: cyclohexane/ethyl acetate 30:1). 18.4 g of the
target compound (51.9% of theor.) is obtained.

'H-NMR (400 MHz, DMSO-dg): 8 = 7.38-7.25 (m, SH), 4.49 (s, 2H), 3.64 (1, 2H), 3.61-3.58 (m,
1H), 3.40 (dd, 1H), 3.32 (dd, 1H), 2.39 (t, 2H), 1.39 (s, 9H), 1.05 (d, 3H).

Example 43A

20  (+)-3-[(18)-2-Hydroxy-1-methylethoxy]propionic acid tert.-butyl ester
0 0 CH,
HO/\‘/ W \(—0H3
CH, O CH,

Dissolve 18.1 g (61.5 mmol) 3-[(15)-2-benzyloxy-1-methylethoxy]propionic acid ferz.-butyl ester
in 100 ml 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.).



20 N and BHC 05 1 163-Foreign Countries -75-

(2R) - 2- { [ 5-BHC #8611 H63FpteeamyTountBiepheny| f ur o[ 2, 3- d] pyri mi di n- 4-yl ] oxy} propan-| -
oo ~CH3 0O0CH3 O"'~OH NJ NPut 5.648 g (74.23 mnol)

(2R) - propane-1,2-diol in 30 M THE Add 4_.7]36_5 g (37.11 mmol ) potassium
tert.-butylate and stir for a further 15 min at RT. Then cool to 0OC and add

a solution 5.00 g..(14 Jmol )
4-chl oro- 5-%%-(13@{)%‘%@%&@“}\3%) phenyl furo[ 2,3-d]pyrimdine in 15 mM THE

dropwi se over a time of 30 mn. Then leave to return to RT and stir for a
further 3 hH-NRN400 MEE DMEOA,)E6 6. 50 @MEDNABR3.68Q6, THS, 81408034 @f iaphirby 2Wi,t h
10%citric acid solution. Separate the phases extract the aqueous phase
once wi th di-€hi-af Gt henis Ccibl 460 DPREhT ) phases, wash once with  satd.
sodi um chl ori de solution, dry over magnesi um sul phate and concentrate by
evapor at i ony) 2O- Ryg hd ¥ ~RiysoCiGoREARIr aphy on silica gel (solvent:

cycl ohexane/ et hyl acétate 7:3). According to 'H NVR the isolate is a

m xture of the two title conpounds. A total of 3.56 g (63.7%of theor.) is
obt ai nec® LExamplé#Ahod 8): R = 2.71 min (single peak); mz = 377 (MH)'
"H- NVR (400 MHz, CDC13): S = 8.50 (2x s, 2x 1H), 7.62 (m 2x 2H), 7.42 (m
2x 2H), 7. X , 6.97 (m 2x 2H), 5.31 (m Ix 1H), 4.48 (dd, Ix
1H), 4.14 ?%3@%@%1111‘%,&“%%1 (m Ix 1H), 3.39 (2x s, 2x 3H), 3.72 (m Ix
1H), 3.55 (m Ix 1H), 1.31 (d, Ix 3H), 1.15 (d, Ix 3H). Production of the
conmpounds listed in the follow ng Yable is anal ogous to the synthesis
described above. It starts corresjpondi

4- chl or o- 5- (4- met hoxyphenyl ) - 64 , - YoM m dine or from

4- chl or 0- 5- (4- et hyl phenyl ) - 6- phenyl furo[ 2, 3-d]pyri m di ne and uses (25) -

Dissolve 10 g 6-oxoheptanoic acid (69.4 mmol) in 100 ml methanol. Add a few drops of
concentrated sulphuric acid and stir for 1.5 h under reflux. Then concentrate by evaporation. Take
10  up in dichloromethane and wash once with satd. sodium hydrogencarbonate solution. Separate the
phases, dry the organic phase and concentrate by evaporation. 10.1 g (91.1% of theor.) of the

target compound is obtained.

TH-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]
H3CM \CH3

O

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.



20 propane-1,2-diol or (2R)-propane-1,2-diol respectively: BHC 05 1

163- For ei gn Countr| es -76- Exanple Structure Anal ytical data 48A CH3 LC- M5
(Met hod 7)BHROS L 163 FereighGountries, o) e peak); mz = 377 \ / O OH (M+H) + ~N CH3
"H- NVR (400 MHz, DVMBO-d6): O NJ S= 8.58 (2x s, 2x1H),7.52(m and 2x 2H),

7.40 (m 2x 5H), 7.00 (m 2x 2H), 5.36 (- Ix 1H, a CH3 4.80-4.70 (m Ix
1H), 4.37 (dd, H3 Ix 1H), 4.14 (dd, Ix IH, 3.81 OOH (2x s, 2x 3H), 3.46

| x 2H) 1
(Singt e pesiy{iol g ecRl - Sy POl R (S5 e i B 0 ) s
8.57 (2x1.83-1.3k(mLMH), 17196, I and 2x 2H), 7.41 (m 2x 5H), 7.29 (m 2x
oH). 5.33 (m | x 1 H, CH3 4.78 (t, Ix 1H), 4.72 (d, Ix 1H. CH 4.35 (dd,

| x 1H), 4&1 dge dx OH 1 H, 3.79 (m 1x1H, 3.42 (m Ix 2H), 2.69 (2x
g, 2X 2H) » xt, 2x 3H, 1.18 (d, Ix 3H, p N

[(3R)-3-Hydroxybutyl]loxy-acetic acid tert.-butyl ester

3
CH
HO ““K//\o © <:3H3
5 0 CH,
Put 1.0g (11.1 mmol) (3R)-butane-1,3-diol in 20ml THF at 0°C. Add dropwise 5.55 ml
(11.1 mmol) of a 2 M solution of the phosphazene base P2-tert.-butyl in THF and stir for 30 min at
0°C. Then add 2.27 g (11.65 mmol) tert.-butyl bromoacetate. Stir for 30 min at 0°C, then leave to
return to RT and stir for a further 1 h. Then dilute with ethyl acetate, add water and acidify with
10 10% citric acid solution. Extract once more with ethyl acetate, combine the organic phases, wash
once with satd. sodium chloride solution, dry over magnesium sulphate and concentrate by
evaporation. Purify by chromatography on silica gel (solvent: cyclohexane/ethyl acetate 8:2).
730 mg (32.2% of theor.) of the target compound is obtained, which according to 'H-NMR
(doublet at 1.18 ppm) contains approx. 10% of the regioisomer [(1R)-3-hydroxy-1-
15  methylpropylloxy}acetic acid fert.-butyl ester.

'H-NMR (400 MHz, CDCL): § = 4.11-4.02 (m, 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-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} propan-2-ol

,CH,

O

Q\/ o/\»\@”

20 N

and




0.90 (d, Ix 3H. BHC 05 1 163 Foreign Countries -77- Exanple Structure
Analytlcal A ) el el ' R =2.75 mn (single peak); niz
375 0~CH (N%FD+ / N CH3 IH—NNR (400 NPE DMSO-d6): N 5= 8.57 (2x s,
2x1FD 7. 53(n1 2x 2H), 7.41 (m 2x 5H), 74 8 and (m 2x 2H), 5.32 (m Ix
1H, CH3 4.78 (t, Ix 1H), 4.72 (d, Ix 1 , CH3 4.35 (dd, Ix 1H), 4.11

(dd, I'x OH X.q, 2x 2H)
1.22 /3 (%ﬁ)tz &ﬁ'i‘g ?%nyﬁi‘gﬁ)deheP’ﬁﬁ‘é‘iﬁ?g'd]%rﬁlégnéwéh"{z}d’mﬂaé%é’h). Exanpl e
51A 1-[ Benzyl (net hyl )am no] acetone OCH H 3 C-N Q5 Put 12.118 g (100
mrol ) N-methyl benzyl am ne with 16.584 GH(120 mmpl) potassi um carbonate in
100 mM toluene. Add dropwi se 11.103 g (120 nmol ) chl oroacetone and stir
overni ght under reflux. Then cool to\RT, filter to renove the salt and
concentrate by evaporation. Purify t si due B¥l, chromat ography on silica
gel (solvent: cycl ohexane/ethyl acet :2), O talqbﬁg 9.0 g (50. 8% of

W

Put 5.648 g (74.23 mmol) (2R)-propane-1,2-diol in 30 ml THF. Add 4.165g (37.11 mmol)
potassium tert.-butylate and stir for a further 15 min at RT. Then cool to 0°C and add a solution of

5 5.00 g (14.85 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 15 ml THF
dropwise over a time of 30 min. Then leave to return to RT and stir for a further 3 h. Then dilute

with dichloromethane, add water and acidify with 10% citric acid solution. Separate the phases,
extract the aqueous phase once with dichloromethane, combine the organic phases, wash once with

satd. sodium chloride solution, dry over magnesium sulphate and concentrate by evaporation.

10 Purify by chromatography on silica gel (solvent: cyclohexane/ethyl acetate 7:3). According to 'H-
NMR, the isolate is a mixture of the two title compounds. A total of 3.56 g (63.7% of theor.) is

obtained.
LC-MS (Method 8): R, = 2.71 min (single peak); m/z = 377 (M+H)"

'H-NMR (400 MHz, CDCLy): & = 8.50 (2x s, 2x 1H), 7.62 (m, 2x 2H), 7.42 (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 (2S)-
20  propane-1,2-diol or (2R)-propane-1,2-diol respectively:



theor.) of the target conpound. 10 'H NWR (400 MHz, CDC13): S = 7.36-7.22
(m 5H), 3.57 (s, 2H), 3.13 (s, 2H), 2.29 (s, 3H), 2.13 (s, 3H). Exanple
52A (+/ - )BHCPR&A63Fémizhl@phitees no] pr opan-2-ol BHC 05 1 163- Forei gn Countries
-78- CH3 ~ 1 NQ H3C Put 8.00 g (45.13 mml )

1-[ benzyl (et hyl ) am no] acetone in 40 mi thanol. Add, at RT in portions
wth stirring, 854 ng (22.57 mmol ) sodi umborohydrlde Stir for 30 mn at RT

and t hen for—a—frt IICIJJG mr—uhder—refts "’fer‘u.a{t Uy €V apot at+e and
take up theExaagilelie in water. Serimtureact twice w fAnalyliydl daget ate, wash| the

COI’TbI ned H-gan-e—+¢ hancnac Anean v t h eafi _cndim h\lrlr ogenecar honat e cnl | on
)

rgaft-c—phases—enrece—wth—sat-d——soedium—hydrogencarbonate o
dry over nagagai upn sul phat e an@Hgconcentrate by evapmMmsi{Method 7): &0=¢.76( 8L. 9%
of theor.) of the|target conf®und is obtained w tthout further purification.
"H-NMR (400 Mz, CDCL3): S = J 6—7.22 (n1 5H), 3mgbisipglspeply Mz 1477 3. b6 (d,
1 H, 3.43 (d, I H, 2. ‘ 34 dd, 1WM+13)+21 (s, 3H, 1.11|(d,

3H). 10 Exanpl e 53A

(+/-)-N-Benzyl - 2-{[ 5- (4- met hoxyQ )%2) .phenyl f ur}(p_ﬁ\@n@ AR, I]th's@_-dzlf vyl ] oxy
}- N-met hyll- propame- | - ani CH3 - ORGP O RSB 1. 878
g (8.91 mpol) (+/4)-1-[bepzy ;;Jam noj pr opar152‘-8cﬂ8 @ne@x 1aDghi? m PO nd

THE and 2x 2H), 7.40 (m, 2x 5H), 7.00

(m, 2x 2H), 5.36 (m, 1x 1H),
g 4.80-4.70 (m, 1x 1H), 4.37 (dd,
1x 1H), 4.14 (dd, 1x 1H), 3.81
(2x s, 2x 3H), 3.46 (m, 1x 2H),
1.20 (d, 1x 3H).

49A LC-MS (Method 8): R;=3.06
min (single peak); m/z =375

(M+H)"

TH-NMR (400 MHz, DMSO-dy):
8 =8.57 (2x s, 2x 1H), 7.55 (m,
2x 2H), 7.41 (m, 2x 5H), 7.29
(m, 2x 2H), 5.33 (m, 1x 1H),
4.78 (t, 1x 1H), 4.72 (d, 1x 1H),
4.35 (dd, 1x 1H), 4.11 (dd, 1x
1H), 3.79 (m, 1x 1H), 3.42 (m,
1x 2H), 2.69 (2x q, 2x 2H), 1.22
(2x t, 2x 3H), 1.18 (d, 1x 3H),
0.90 (d, 1x 3H).




15 cool to OC. Add 4.5 m (8.91 mmol) of a 2 Msolution of the phosphazene
base P2-t er BHCIOA1IVI63 {Foreighiffouatnids stir for a further 10 min at RT. Then coo
to OC again. Add 2.00 g (5.94 nmol) 4-chl oro-

5- (4- met hoxyphenyl ) - 6- phenyl fur o[ 2, 3- d]py%fn1d|ne and stir for 1 h at RT.

Then dilute with ethyl
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Example S1A

1-[Benzyl(methyl)amino]acetone

5

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, CDCL;): § = 7.36-7.22 (m, SH), 3.57 (s, 2H), 3.13 (s, 2H), 2.29 (s, 3H), 2.13



15 LC- M5 (Method 2): = 1.57 min;, mz = 390 (MtH)~ 'H NWR (400 MHz, CDC13):
6 = 8.50 (s, 1H), 7.63 ( 2H), 7.38 (d, 2H), 7.34-7.25 (m 3H), 6.96 (d,
2H) 5.45-%@&#@%‘&8@—1&, 3H), 2.64 (m 2H), 2.30 (s, 3H), 1.35 (d,
3H). Exanpl e 55A

(+)-tert.-Butyl {[1, 5-di net hyl hex-4-en- 1l ] oxy}di phenyl si I ane BHC 05 1

163- Forei gn Countries -80- H3CCH3 CH3 H3C*Bi,O, v v "CHH3t\-- 3 ' Put
50g (390.0 muol) (6R)-6-nethyl -5-hepten-2- oI ip. 500 m dichl oronet hane. Add
53.10 g (779.9 mol) im dazol e an®r. 382—! mol )

4- di net hyl ani nopyri dine. Cool to 0d and ] cfd ise 117.91 g (429.0 mmol)
tert.-butyl di phenyl chl orosilan%IPC hg, leave to 5 return to RT

and stir for a further | h at Add 250 m dICh| oronet hane and wash tw ce
with 500 M water each tinme. Dry the organic phase over magnesium sul phate

and conce A t i etaQgr
silica gelrﬁug sb@gms:'l%p%?fglgaleﬁg%%(ﬁe szh gce?i(g%t atg) %g ﬂ%ﬂ{aﬁ %g gp? §4&2% of
t heor.) ofpottives withgtitringo®jdonm (22i 55 lmmlhsqdedn borphyNrilR E(M@@r M—m;n BJ 8):théh =

Z gg g.m88 ? a fi { g’rz B(img% [E e r%&ﬁ‘) C(incg(gpa e 539 g“%’&‘aﬁo%!ﬁ&d’ tag%%( th% r%qsl{en& v&%eo 1H),

3H), 1.505 Emact%w_”k)e with ae}hylz &cstdté’,Owéh,h the =coﬁbﬁi&9 orgugic hgtagds. onlex aniphl eatd Gsédlum
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(81.9% of theor.) of the target compound is obtained without further purification.

Rw

"H-NMR (400 MHz, CDCL): § = 7.36-7.22 (m, SH), 3.90-3.80 (m, 1H), 3.66 (d, 1H), 3.43 (d, 1H),
2.33 (dd, 1H), 2.31 (dd, 1H), 2.21 (s, 3H), 1.11 (d, 3H).

10 Example 53A

(+/-)-N-Benzyl-2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-N-methyl-

propane-1-amine

/CH3
0
= CH, (|3H3
\ /k/N
/7 o
NN
6]

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
organic 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)"




15 Put 22.20 60. 55 mol _
(+)-tert. -@ﬂ&&égwml 168:F -4-en-1-yl ] oxy}di phenyl silane with 165 ng

(1.96 mmol ) sodi um hydrogencarbonate in 240 m di chl oromet hane and cool to
-78C.  Feed in ozone gas at -78C, until thegre is a light bluish coloration

of the solution. Then add 47.376 ¢ (762 mol ) di met hyl sul phi de, |eave to

return to MIE2D t her .

nmol ) tri p@l@ﬁﬂ}u@tgtﬁho% lﬁsé%f‘?egt esrfi bﬁ{[)yl g-éq]g]?)é@ﬁgd’éé)’fﬁﬁiglﬂ%&tsﬁ’e 20
over ni ght a6.86d, 2mb1e5m5ebm@nt1mt3eslt(lsesnm Xt Lde, DiE), e\6asdd, aH), 3 BdyrliHhy2. 1ohe,
resi due by C %g% %[3- Foreign Countries -81- chromatography on silica gel
(solvent: c %) §< A et hyl acetate 95:5), obtaining 25.1 g (95. 4% of
theor.) of the target conpound. According to "HNWR the EfZ ratio is >

10: 1. M5 ( DEkamplebzA= 456 (M+rNH4) + ' H-NWR (400 MHz, CDCl13): S = 7.67 (d,
4H) 743733(m6H) 6.82-6.73 (dt, IH) 5.65 (d, 1H), 5 3.91-3.82 (m

Es o1t “ff Sfrﬁ%@&ﬂ)ﬁ%@vpg e %gfg%}ur r?:lwamldlé-x“a}ﬂ%% At prepanc L ainins’ *

2E, 6R) - 6 Hydr oxyhept-2-enoic acid tert.-butyl ester CH3 /CH3 ~ HOOP O ~
CH3 O CH3 10 Solution A: suspend 10. ‘.{:IHag (267.7 mol ) of 60% sodi um hydri de
in 150 mM abs. THE and add dropw seb with cooling, 43.3 mM (276.7 muol)
PP- di met hyl phosphonoacetic acid tert \-butyl ester. Stir the m xture at RT,
obtaining a solution after approx. 3@=m\n. Add Q7. £HY (187.4 nmol) of a 1
M sol ution of DI BAH in THE dropw se sol utipn ofl 17.87 g (178.5 mmol)
(R)-y-val erol actone [(5R)-5-net hyl di Of ur gp< “one] in 200 mM abs. THE
15 cooled to -78C. Stir the solution rther 1 h at -78C and then add
solution A prepared above. At th ition, slowy heat the m xture
to RT and stir overnight at RIT, : gactidn nixture to 300 ni et hyl
acetate and precipitate with consent ate/d pot assi um sodi um

0™ N

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 2h 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]Joxy}diphenylsilane



tartrate solution. After phase separation, extract the aqueous phase again
with ethyl acetate. Conbine the organic phases, wash with satd. sodium

chl ori de sﬂi@%ﬁﬁgﬁ?ﬁ&%ﬁn—tﬁ&bnem um 20 sul phate and concentrate under
vacuum Purify the residue by chromat ography on silica gel (eluent:

cycl ohexane/ et hyl acetate 5:1). 32.2 g (#Q. 1% of theor.) of the target
product, containing snmall anounts of the cis-isoner, is obtained. M5 (DCl):
mz = 218 (MtNH4)' ' H NVR (400 DMSO-d6): S = 6. 70 (dt, IH, 5.73 (d,
IH), 4.44 (d, IH), 3.58 (m 1Hy 27¥8- 25 2.13 (m 2H), 1.47-1.40 (m 214),
1.45 (s, 9H), 1.04 (d, 3H). BHE 05 3 163-Foreign Countries -82- Exanple 58A
(+)-6-{[tert.-Butyl (di phenyl oxy}@ﬂgt anoi c @m d Cert.-butyl ester V CH
H3C SmOCH3 H3C/ O CH3 3 .Put190g( . 64 mol )
(+)-(2E)-6-{[tert.-butyl (dild [NBYS gﬂoic acid tert.- 5 butyl
ester in 1000 m ethanol at RIcunder -argon. Add 15.8''g pal | adi um char coal
(20% noist with water) and ﬁy 0 ?nnate at normal pressure at RT. At the

end of hydrogen uptake, filter he/ i xture on diatomte and concentrate by
evaporation. 142.0 g (95. 0% of .) of the target conpound is obtai ned.
M5 (DCl): miz = 458 (MrNH4)' 10 ' H- NVR (400 MHz, CDCI3): S = 7.68 (d, 4H),
7.43-7.33 (m 61-1), 3.87-3.80 (m 1H, 2.12 (t, 211), 1.53-1.20 (m 61-1),
1.45 (s, 9y, 50% CEO(Odnm@H)(ﬁR)lé-mSthylsS-h€8>t¢)1.-2-<§19k1] DIOmE dichlrometigans. Add 350 g

met hanol . (7%1%1'06 imi azo(le 21nd62 3‘% 8§¥8 g}%;[o%négcili%le% admugo%glrtidmeb 'ttow to%sé and acfc:ll_B
dropwise 117.91 g (429.0 mmol) fert.-butyldiphenylchlorosilane. Remove the cooling, leave to
5 return to RT and stir for a further 1 h at RT. Add 250 ml dichloromethane and wash twice with
500 ml water each time. Dry the organic phase over magnesium sulphate and concentrate by
evaporation. Purify the residue by chromatography on silica gel (solvent: petroleum ether/ethyl

acetate 95:5). 135.0 g (94.4% of theor.) of the target compound is obtained.

'H-NMR (400 MHz, CDCL;): § = 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).

[a]p? = +20.2°, ¢ = 0.689, methanol. |

Example 56A |

(H)-(2E)-6-{[tert.-Butyl(diphenyl)silylJoxy} hept-2-enoic acid tert.-butyl ester

15 Put 22.20g (60.55 mmol) (+)-fert.-butyl{[1,5-dimethylhex-4-en-1-yl]Joxy}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 27.352 g (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



CH3 HOB'00-CH3 15 O CH3 Method 1: Put 141.0 g (319.94 rmol)

(+) - 6-{[ t erBHCI0611\I63-dorekmiidubizies y| ] oxy} heptanoic acid tert.-butyl ester in
280 m THF. Add dropwi se 479.90 ml (479.90 mmol) of a 1 Msolution of

tetrabutyl ammonium fluoride in THF and §%ij overni ght at RT. Then add 4000
m of a 10% aqueous sodi um chl ori de 20 so ution and adjust to a pH val ue of
about 3-4 w.th |tr|c aci d

T g veroinddtang oB e e el sl b Sandle L OB o8 bR T Bt

sodi um BHC i&or] oft tha tdrgt €orifouad. U bididg to BBNMR] ltiierA/deatidas witl0:0on. Dry over
magnesi um sul phate, concentrate by evaporation and purify by chromatography

on silica exane/ ethyl acetate 7:3). 50.2 g (77.5% of
t heor.) of%ﬁ%ﬁéaﬁawéétaﬁﬁﬁﬁaﬁg is obtained. Ms (DCl): mz = 220 (MENH4)' 5
"H NWR (400 MHz, CDCI3): S =3.85-3.75 (m 1H), 2.22 (t, 2H), 1.68-1.54 (m

2H), 1.53- l‘fﬁﬁmmoo Mﬁa cbc‘ﬂ& 8(57 69@d4)1H) 31 4.’387 3(3ctm, 8H), 6.8Da) B2@, T113,6.68.(d,A 1,
1. 073, nethanol . 2: 160. 8 nnnl?
( 2E, 6R) -%5- h%z%%ﬁ%bp‘tﬂ)zz %&%AQ(I&&PB lt@ﬁ-’c 42 @mz » AR @9l 9@ 3D: 1.8 (ePWanol

and add 1.7 g 10% pal | adium on charcoal. Stir the m xture for 2 hat RT under

a hydrogen[a$ﬁnp$gp§rg =20 nRLnabessure) and then filter on Celite.
Concentrate e filtrate by vacuum evaporation. After chromatography on

silica gel (eluent: cyclohexane/ethyl acetate 10:1 -* 6:1), 15.66 g of the
target pr odExample87A4 96 of theor.) is obtained fromthe residue. [a]D20 = -21
, C 0. 118, chloroform 15 Exanple 60A

(+)-1-{[5- (A BIIURASHE boRsi DRSNS Wil &P~ ol PYTi 1 i n- 4-y1 ] ami no

} pr opan- 2-
CH

3
CH
N 0O 3
HO" M \(—CHa

O  CH,

10  Solution A: suspend 10.71 g (267.7 mmol) of 60% sodium hydride in 150 ml abs. THF and add
dropwise, with cooling, 43.3 ml (276.7 mmol) P, P-dimethylphosphonoacetic acid tert.-butyl ester.

Stir the mixture at RT, obtaining a solution after approx. 30 min.

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-methyldihydrofuran-2(3H)-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, céntaining

small amounts of the cis-isomer, is obtained.
MS (DCI): m/z =218 (M+NH,)"

'H-NMR (400 MHz, DMSO-dg): § = 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).



OH HN~ NCH3 N Add 2 ml DV, 223 ng (2.97 mol)
(S)-(+)-1-am.no-2-propanal and 768 ng (5.94 mmol) N, N- diisopropyl et hyl am ne
to 500 ny %Q%—%MS-M- met hoxyphenyl ) - 6- phenyl furo[ 2, 3- 20
d] pyrimdine. Heat to 100C for 2 h and then |l eave to cool to RT. Separate

the m xture without further processing,.ghrectly by preparative RP-HPLC
(solvent: acetonitrile/water gradient). 230 ng (41.3% of theor.) of the

target co%gﬂ%eg@;obt ained. LGM (Method 2): Rt = 2.25 min;, mz = 376

(MtH) ' BH -Forei n Countries -84- 'H NWR (400 MHz, CDC13): S = 8.36
(s, I'H, 753&! 40 d 2|-2 727& SH%, 7.07 (d, 2H), 5.13 (m
1H), 3.92 (Pt r—of-BlgleBpl(eﬁyl)Sﬂ oxy3heptanpigyacid gy -butyhestarq 2H) [a]p =+3.0, ¢
= 0.298, nethanol. Exanple 61A 5

(-)-21-{[5-(4- Met hoxyphenyl ) - 6=phenyl furo[ 2, 3-d] pyri m di n-4-yl ] am no} pr opan- 2
-ol /CH3 0 (g~ HWW, OH & NJO Add 5 m DVSO, 446 ng (5.94 mmol)

(R -(-)-1-am no- 2- propanol ¥ )07 m (11.88 mmol) N, N-

di i sopropyl et hyl am ne to 1.086 (2 Q;ﬁmml)

4- chl or 0- 5- (4- et hoxyphenéi -6-§)hen | fPur o[ 2, 3- d] pyri rmcil ne. Heat to 100C
for 2 It and then | eavehs tfré g ce-water 10

m xture and wait for the H@a t I't. Decant th¢| aqu ou Hlphase, dilute the
organi ¢ phase with dichl or sane and wash onge Wi gM water. Re-extract the
aqueous phase once with :

Put 149.0 g (339.64 mmol) (+)-(2E)-6-{[tert.-butyl(diphenyl)silyl]oxy}hept-2-enoic acid tert.-
5  butyl ester in 1000 ml ethanol at RT under argon. Add 15.0 g palladium/charcoal (20%, moist with
water) and hydrogenate at normal pressure at RT. At the end of hydrogen uptake, filter the mixture
on diatomite and concentrate by evaporation. 142.0 g (95.0% of theor.) of the target compound is

obtained.
MS (DCI): m/z = 458 (M+NH,)"

10  'H-NMR (400 MHz, CDCl;): § = 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).

[a]p® = +14.7°, ¢ = 0.7925, methanol.

Example S9A
(-)-6-Hydroxyheptanoic acid tert.-butyl ester

CH

3
CH
\\\"k/ o 3
HO CH,
O CH,

15

Method 1:

Put 141.0 g (319.94 mmol) (+)-6-{[fert.-butyl(diphenyl)silyl]oxy} heptanoic acid fert.-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




di chl oronet hane. Conbi ne t he organi ¢c phases and wash once with satd. sodium
chl ori de soBHEi04d 163 doreigmfequnirigginesi um sul phate and concentrate by
evaporation. 1.10 g (98. 7% of theor.) of the target conpound i s obt ai ned.
15 LG M5 (Method 2): Rr = 2.25 min; mz =376 (MtH)' ' H NVR (400 MHz,

ChCl 3): S = 8.36 (s, 114) 753(m 2H), 7.40 (d, 2H), 7.27 (m 3H) 7.07

Eg’ 2|2_|)H) hﬂﬁg&i@ Solél_?t Dry 90%8( %%I%%A %uz%haf (cn%?ntratl_bb’yeezv&pcératqon and |_grify lby
3-{[5-(4- Nbélhmxgt@imylo)mﬂwpgelr(;dwaut m{/czolﬁxdiepgthylmbdata 743)360]2@(@}7 5% hboredhyl p
ropan-1 - ol IE 0 reldgn Countries -85- CH3 0 O~-~CH H3 CCH3 N N
Put 1.546 o'"f P4 gro I‘s)0 "f‘ di met hyl propane-1,3-diol in 30 nl THF. Add 833
ng (7.42 mol) potassiumtert.-butylate and stir for a further 15 mn at

RT. Then comis (DeDdfa/Anzoa@tkNaLgol ution of 1.00 g (2.97 nmol)

4-chl or 0- 5- (4- net hoxyphenyl) 6- phenyl furo[ 2, 3-d] pyri m di ne |n 15 m THE 5
dropwi se_over a tine I)(rkr Leaye to return to RT and further

30 mn at Rﬂ'Nﬁ'ﬂ*eﬁooé{H%F GP@I’? OBt Hdn&malfl: wét Br2Hal bl Pf i 19 gé%lépﬁ% c

acid sol uti g, @ﬂ@'&omﬁﬁqwd@?ﬁ phases. Extract the aqueous phase once with
di chl or onet hane nbi ne the organi ¢ phases and wash once wth satd. sodium
chl ori de sol ut2 on dry over magnesi um sul phate and concentrate by

evapor at i onl@p1= 0699)799/@%han9he0r ) of the target conpound is obtained.

10 LC—I\/S(I\/bthod 7) R, 3.99 min; mz = 405 (MrH) + ' H NVMR (400 MHz,

DVSO- d6) : 6B[Eth§d§:7 (s, lH), 7.53 (d, 2H), 7.42-7.33 (m 5H), 7.02 (d, 2H),
4.52 (t, 1H, 4. (s, 2H), 3.81 (s, 3H), 3.01 (d, 2H), 0.69 (s, 6H).
Exanpl e 63A

Dissolve 32.2 g (160.8 mmol) (2E,6R)-6-hydroxyhept-2-enoic acid fert.-butyl ester in 200 ml

10 ethanol and add 1.7 g 10% palladium on charcoal. Stir the mixture for 2 h at RT under a hydrogen
atmosphere (normal pressure) and then filter on Celite. Concentrate the filtrate by vacuum
evaporation. After chromatography on silica gel (eluent: cyclohexane/ethyl acetate 10:1 — 6:1),

15.66 g of the target product (48.1% of theor.) is obtained from the residue.

[oc]D20 =-21°,¢=0.118, chloroform.

15 Example 60A

(+)-1-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]amino} propan-2-ol

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-phenylfuro[2,3-

20  d]pyrimidine. 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)"



|
(+)-4-(Trityloxy)butan-2-ol / 1 - CH3 O OH "OH 15 Put 18.560 g (205.94

mmol) (R -(-)-1,3-butanediol in 260 m dichl oronethane and add 27.092 g
(267. 72 mé‘-i@—‘)jrkﬂ—éﬂ%%ﬁ&ﬁ%ﬂ@ool to OC and slowy add 57.987 g (208.00
mrol ) chl orotri phenyl met hane. Leave to return to RT and stir overnight at
RT. Then add 12.9 ml nethanol and stir.ghar 30 mn. Wash twice with water,
twice with satd. amoni um chl ori de sol ution 20 and once mﬁth satd, sodium
chl ori de sql [ t 51
163- For oi g o . G T e e A 2D P R 68 oy
on silica 248 5. 3@, VEM3: 92dycHHhé>5élﬁle/Hi)h%B2(lmdéDaltb5(110211) 4 2:1). 60.990 g
(89.1 @6of theor.) of the target conpound is obtained. M5 (DCl): mz = 350
(NHNH4) VR Qd6): S =7.40-7.30 (m 12H), 7.38-7.23 (m

4. 32 Fi? %&og ~Yis.mifiing fjm 1H), 3.10-2.97 (m 2H), 1.70-1.55 (m
ZFD 1.00 (d, 311). [a] D20 = +24.2, ¢ 0.520, chloroform Exanple 64A
(-)-[ { [ Exabehzétldoxy) butyl ] oxy} (diphenyll)nethyl]benzene /1 - CH3 10 Put
10.997 ¢ (274 95 mmol ) sodium hydride in 150 nl DMF at RT. Add 60.937 ¢

(183.2 trit Xy) but an- r af her 15 mn at
KT codl | g 0 et s S B AR LB B B e a4 Then add
further 50 m DVF, leave to return to RT and stir overnlght Carefully add
wat er and extract twice with ethyl a&#,ate. Conbine the organic phases and
wash twice with satd. sodlun1chlormﬂé solutlon dry over magnesi um sul phate
and concentrate 15 by evaporation. Rurify the resi due by chr omat ography on
silica gel (solvent: cycl ohexane/ gt oronethane 5:1 -> 1:1). 71.750 g
(92.6% of theor.) of the target co is obtaigﬁg.

NN

Add 5 ml DMSO, 446 mg (5.94 mmol) (R)-(-)-1-amino-2-propanol and 2.07 ml (11.88 mmol) N,N-
diisopropylethylamine to 1.00 g (2.97 mmol) 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, CDCl;): & = 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).

[o]p® = -3.1°, ¢ = 0.455, methanol.

Example 62A

20  3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-2,2-dimethylpropan-1-ol




MS (DCl): miz = 440 (MtNI44 ' ' H-NWVR (400 MHz, DMBO-d6): S = 7.40-7.23 (m
18H), 7.16 BHC 03H)163&Fofklen@ounitdy, 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). [a]n20 = -10.8, ¢ =

0. 500, chloroform Exanple 65A (-)-3- (Be %yl oxy) butan-1-ol BHC 05 1

163- Foreign Countries -87 3 HOOAdd a mXxture of water/acetic acid/ nmethanol
(3:4:3) to 71.750 g (169.79 mml) (-) ,[l{[3-

(benzyl oxy) but yl ] oxy} (di phenyl ) net h Jr?b’enzene and stir overnight at 50C
Then add water and extract with dth oronet hane. Dry the organic phase over
magnesi um sul phate and concentrate evaporation. Mx the residue with
cycl ohexane. Filter off the solid rit, wash three tinmes with

cycl ohexane, discard the solid and l gnt rat he | trate by evaporation.
Purify the residue by chronatogr ap ; Qca (9Bl vent :
. 9H.§ (7@1—%% of theor.) of the

cycl ohexane/ et hyl acetate 10:1 -,
=190 (M+NH4)' 10 ' H NWR (400

target conpound is obtai ned.
MHz, DMSO-d6): S = 7.35-7.24 (d//IJ 4.39 (d, 1H), 4.33 (t,
1H), 3.65-3.58 (in, 1H), 3.5 74165(|n 1H), 1.57-1.48

(m 1H), 1.13 (d, 311). [a]D20 = -65.7, c = 530, chloroform Exanple 66A

(-)-4-{[ 3- (Benzyl oxy) butyl ] oxy}-5-(4- net hoxyphenyl)
6- phenyl furp{n21, ﬁrs (qwssmn@dl £2- du@'ﬁ}rl;@oﬁff@lmﬁ il 3%%1%3@%8@9@4(7415%)
(3R) - 3- (benzyl oxy)but an- 1| - under "argon in THE and cool to

potassium tert.-butylate and stir for a further 15 min at RT Then cool to 0°C and add a solutlon of
1.00 g (2.97 mmol) 4-chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 15 ml THF
5  dropwise over a time of 30 min. Leave to return to RT and stir for a further 30 min at RT. Then
add dichloromethane and water, acidify 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 solution, dry over magnesium sulphate and concentrate by evaporation.

1.20 g (99.9% of theor.) of the target compound is obtained.
10 LC-MS (Method 7): R, = 3.99 min; m/z = 405 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.57 (s, 1H), 7.53 (d, 2H), 7.42-7.33 (m, SH), 7.02 (d, 2H),
4.52 (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 12.9 ml
methanol and stir for 30 min. Wash twice with water, twice with satd. ammonium chloride solution

20  and once with satd. sodium chloride solution, dry over magnesium sulphate and concentrate by



|

Add 2.30 m (4.45 mmol) of a 2 Msolution of the phosphazene base
P2-tert.-butyl in THE and stir for 10 mn at RT. Then cool again to 0C. Add
1.0 g (2. 6#E uErigsq- et hoxyphenyl ) -

6- phenyl furo[ 2,3-d] pyrimdine and stir overnight at RT. Then dilute with
ethyl acetate, add water 20 and acidify ggith 10%citric acid solution.
Extract the aqueous phase once with ethyl acetate. Wash the conbined ethyl
acetate p c y Si um
e 05 1" T RaPhy Butf fe pelle BEEhNRLORAR, 07 A el Sl LB RbaBngs, O
Purify by act¢tateh®rtl og2dprep.o90 g$89. I%afg;ecbr)(ofdie\ta&gﬁt.compquﬁaﬂwwwl ethyl acetate
9:1), obtaining 1.16 g (81.3% of theor.) of the target conmpound. LC M5

(Met hod 7) = 4. 70, [l = 481 (M+tH)' 'H NWR (400 MHz, DMSO-d6): S =
8.52 (s, fﬂﬁ%%'&fz(‘%sm&lﬂﬁ%fsl (m 5H), 7.25-7.12 (m 5H. 5 6.91 (d,
211), 4.55-4.44 (m 3H), 4.22 (d, IH), 3.82 (s, 314), 3.40-3.31 (m IH),
1.88-1.82 II—ImIMFI(h()Q MHE, BD3SD-dg): § m7.4DK).30 (m, 12H(,07.381.4) (mMD1)20.32 (d,719)03.8¢- =
0 455, et hano

() -a fesd a%?ﬁﬁ%%ﬂmZ%L,sﬁgawsmra[nzlg%qaw. i di - 4-y1 ] oxy} but an- 2- o

~CH3 0a~CH3 OCHvVv "OHol ~ 10 Dissolve 1.0 g (2.08 muol)

(-)-4-{[ 3{&p&nrzylionyd Hykyo, lpwyororar. ( 4- met hoxyphenyl ) - 6-

phenylfuro[ ,3-d]pyrimdine in 20 mM dioxan and add 100 ny

pal | adi um char coal (10% . Hydrogenate at normal pressure and RT for approx.
5 h until Expmplefidd uptake ceases. Then filter the catalyst on Celite and
concentrate the filtrate by evaporation. Purify the residue by 15

chr omat ogr, gn fokd &l N ethviibed xane/ et hyl acetate 7:3 1:1).
675 (8?@%})j & e%)?a?’g g}gﬁlgkt}g?%étﬂgoﬁgﬁnd i s obtained. LC- M5 (Method
7): Rt 3.78 mn; mz 391 (MtH)'

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 ml 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 (DCI): m/z = 440 (M+NH,)"

'H-NMR (400 MHz, DMSO-dg): § = 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).

[a]p? =-10.8°, ¢ = 0.500, chloroform.

Example 65A

(-)-3-(Benzyloxy)butan-1-ol



"H- NWR (400 MHz, CDC13): S =8.51 (s, 1H), 7.62 (m 2H), 7.38 (d, 2H), 7.31
(m 3H), 6.BHCO4]1 162#Hpreigh GZRaktie§7 (m | H), 4.46-4.40 (m 1Fl), 3.88 (s, 3H),
3.75-3.65 (m 1H), 2.20 (br. s, IH, 1.83- 20 1.76 (m IH, 1.75-1.68 (m
1H), 1.16 (d, 3H). [a]p = -60.0, c = 0. 5805, met hanol . BHC 05 1 163- Foreign
Countries -89- Exanple 68A
3-{[5- (4- Met hoxyphenyl) - 6- phenyl fur o[ 2, I_p] pyrim din-4-yl]oxy}propan-|-ol
~CH3 0 \ ~\CHOtai) Put 1.13 g (14 8% Amol) 1, 3-propanediol in 30 mM THE
Add 833 ng (7.42 mml) potassiumt : b Iaand stir for 15 mn at
RT. Then cool to OC and add a sWdfuti o of Q.0 7 nmmol ) 4-
chl or o- 5- (4- net hoxyphenyl ) - 6- phenyl f iro[ 2, 3- d] idine in 15 mM THF
dropwi se over a time of 30 mn. Then leave to re¥drn to RT and stir for a
further 2 h. Dilute with dichloronethane and water, acidify with 10%citric
acid solution and separate the phases. Extract the aq7ueous]®8hase once Wt
gheel

di chl or omet Adher MRS RE W%@/aﬁ?t&aﬁ?‘@n’ﬁﬂﬁ%‘ésaa‘}’@ asH H mgnod ()-Ede um
chloride 10 béﬁgt&m(}?l l%b}(&Mﬁﬁylﬁ@&ﬁﬁﬁb&%é&ﬁd%@%@em&ﬁtﬂﬁ%'05('3 aftn BY¥d water and
evapor ati on uri t'he residue by chromatography on silica gel

(sol vent: c%tla@th@ﬂaﬁ@@pmﬂham%aﬂie ofgagic phase pyer npiggespn §bihaundtoncerimbrby) of

the t d B7
( M?-H) .ar giﬁ l\mpu ﬁu M_gthg ?%@fg%xqth §§golgé§gr%’v?tltgpéﬂp@e sc}ﬁ%%n ? 1?1‘1t eﬁﬁ'ttlﬂe?e %gs(“at,h
2H), 7.31 (mcloﬂéibane 6li®erd(the soliHSanZHpnceﬂtrﬁe thet filtr@teby c3aBBation, PBHY theFreS@ue(ty,
21-1), 1.90 i _ le 69A

1-[ ( )Z) 2- Ch?*&%étgé’?ﬁ@%\fﬁ?‘fg %?1. G@lm:hcgg%eécﬁ%%vl apetate 40:1 ) 4:1)21.97 g (71.8% of

theor.) of the target compound is obtained.

MS (DCI): m/z = 190 (M+NH,)"

10 'H-NMR (400 MHz, DMSO-d): & = 7.35-7.24 (m, SH), 4.52 (d, 1H), 4.39 (d, 1H), 4.33 (t, 1H),
3.65-3.58 (m, 1H), 3.52-3.45 (m, 2H), 1.74-1.65 (m, 1H), 1.57-1.48 (m, 1H), 1.13 (d, 3H).

[a]p?® =-65.7°, ¢ = 0.530, chloroform.
Example 66A
(-)-4-{[3-(Benzyloxy)butyl]oxy }-5-(4-methoxyphenyl)- 6-phenylfuro{2,3-d]pyrimidine

CH

/ 3

0

O~

Put 802 mg (4.45 mmol) (3R)-3-(benzyloxy)butan-1-ol 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-methoxyphenyI)-

15

6-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



As in a procedure described in the literature [D. Dauzonne, Synthesis, 1990,
66-70], stir a mxture 20 of 10.0 g (73.5 nmol) 4-nmet hoxybenzal dehyde, 9.0

m (13.5 m%m&%ﬂronethane 53.9 g (661.0 nmol)

di et hyl ammoni um chl oride and 0.6 g (11.0 mol ) potassium fluoride in BHC 05
1 163-Foreign Countries -90- 150 m xylegge on a water separator at 160C for

15 hours. After adding 25 m water and 100 m  dichl oronet hane, separate the

organi ¢ phagRa@Nhdednt dfdatet la,e ea%%uls pm§eb>t RESRatol By \Mltiihéaogelrmsolvem

di chl oronet hane each tine. the conbi néd "organi c "extracts over sodi um
sul phat e, ayFlohexanegily agatrie &), Pb‘la@ﬂlgyl W@ LAYoeaf drsor befi thmtargeheomparnsyr aph t he
resi due on S|I|ca gel (solvent: 5 cycl ohexane/dichloronethane 1:1). 9.6 ¢

(59% of t ar oum tained. LC-MS (Method 8): R =
2.52 nin hs@ N%E‘b"%*% %@tc“i%)’m é}«%gg?& | H), 8.03 (d, 2H), 7.15 (d,
2H), 3.86 (s, 3H). Exanple 70A

5- (4- Vet ho Xy HRM¥00 Mitzo DM SO-di): 5+ B @, nHA(73210m, 8HR 7.31 @H3HD T2NHI2 0 SH)As i n

3069" 30801001 79 &5SedR R P Gt b e . T80 EXEERE 0, 1352

1-1(2) - 2- clrﬂ%rm}(zh NiHD,rion2 (dy3H): 4- nmet hoxybenzene and 5.8 g (52.2 muol)
4, 6-di hydroxypyrimdine in 200 m ethanol for ten n1 nut es at 85C Next,

slowy ad 15. (15, ,..104. 3 nmol ) 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene.
Stir for ig‘]%aTgtgﬁ}ﬁ't@‘%eﬁ‘ﬁhﬁ? 15 and then concentrate by vacuum
evaporation. Take up the residue in dichloronmethane and chromatograph on

silica geIE,(asL{ﬂlé/@m: di i chl or onet hane/ net hanol 95:5). M x the solid obtained
with acetonitrile and then filter. 2.3 g (20% of theor. ) of the target

duct M5 = 290 (M
PH VR (Z?idoﬁviﬁ ' &%&fg he§’1£6‘££2"n€%“‘€b3 fllnyrlmlél%yld%y}'rqlsnzaﬁl 14 (g T)H) 7.92
(d, 2H), 6.98 (d, 202H) 3.79 (s, 31-1).
,CH,

CH,

O/\/kOH
/Y N
O~

10 N

Dissolve 10g (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. 5 h 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).

[ = -60.0°, ¢ = 0.5305, methanol.



Exanpl e 71A 4- Chl or o- 5- (4- et hoxyphenyl ) furo[ 2, 3-d] pyri m dine BHC 05 1
163- For ei gnBlde@atlldpgForeggnCountries 0 ¢ di) Add 14.5 ml (13.6 g, 90.8 mmol)
N, N-di ethylaniline to a suspension of 10.0 g (41.3 mml) 5-(4-
met hoxyphenyl) furo[ 2, 3-d] pyri m di n-4(3H) -@ne in 250 m toluene and heat to
100C. At this tenperature, add 4.2 m (7.0 g, 45.4 mol) phosphoryl
chl ori de drﬁlpaﬂ' $l§681€nd stir the reaction 5 mxture for 15 h at 100C. Then
add a furt 5 (2.0 g, 13 mml) phosphoryl chloride and stir the
reaction mxture again for 22 h at 100C. After cooling to roomtenperature,
qui ckl y wash{ISHé-Matleagpheoyl)-6pherylfior[2)4-tlpyrimidie égHoxpe prppari260l N1 i ce water,
twce with 250 mM cold 20% sodi um hydroxi de sol ution each tinme, again with
250 nl ice water, 250 m satd. sodiumghloride solution, 1 N hydrochloric
acid and 250 m ice water. Dry the gani ¢ phase over sodi um sul phat e,
filter and 10 concentrate by vacuurmevaporation. 6.3 g (59% of theor.) of
the title conpound is obtained. LCXNS (Method 10): R =2.28 min; mz = 261
(MtH) + " H-NWMR (400 MHz, CDC13): S 3 1H), 8.40 (s, 1H), 7.52 (d,
ylTa

2H), 7.08 (d, 2H), 3.82 (s, 3H).
4- ni fehexanoi ¢ aci d net hyl
ester .CH3 0 O~ HNCH3 tx) Dissolve\7.1 g (27.2 nol)

4- chl or o- 5- (4- met hoxyphenyl ) f FIANINNe in 250 M acetonitrile
and add 5.9 g (32.7 mmol ) 6- R i d nethyl ester hydrochloride
and 9.4 g o =

Put 1.13 g (14.85 mmol) 1,3-propanediol in 30 ml THF. Add 833 mg (7.42 mmol) potassium tert.-

5  butylate and stir for 15 min at RT. Then cool to 0°C and add a solution of 1.0 g (2.97 mmol) 4-
chloro-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 15 ml THF dropwise over a time of

30 min. Then leave to return to RT and stir for a further 2 h. Dilute with dichloromethane and
water, acidify 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-[(Z2)-2-Chloro-2-nitroviny1]-4-methoxybenzene

Cl
H.C / NO,

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



(68.1 Mol ) potassium carbonate. Heat the m xture under reflux for 18 hours
and then filter after BHC 05 1 163-Foreign Countries -92- cooling to room
t enper at urBHC 82 J Le3skoreign Cauntrieshr e times in 50 i water each time, filter
and dry wunder vacuum 4.1 g (41%of theor.) of the title conpound is
obtained. LC-M5 (Method 8): R = 2.47 mogg,- mMz = 370 (MtH)' ~H NVR (400 MHz,
CDC13): S =8.31 (s, 1H), 7.88 (s, 1H, 7.42 (d, 2H), 7.10 (d, 2H), 5.79 (t,
(5 NH)41 ?) 430 ﬁlgayfy%ﬂe'l-én ?%a§¥ Iﬁﬁp’irato’%'ﬂ} 716(9C4f§r (ﬂhougsH)Afte? adfind 35 mPWhter ndd100In148

m anpl e

6-{[ 6- Br omh@qmeth@pmwyhéwwgwwméesz asd eﬁtvytrthwqypwm@hgqe]ﬂm WoadeidaBinel aci d
et hyl eStythjord e sihdd Barde b RS ot o

nmmol ) 6- {f%y(”énet oxghkenyl F&nl p%?ﬁ%f Ny (ﬁk fhﬁ¥ﬁ8§p gggﬁ%ﬁ%%
aci d met hycbneestrate bt vaonwn teefnmmata’nurcé\wmatqg@hmthmaﬁm et silich| gst i (dedventd add
2.2 0 (12 | ro i o nder x for
three (ﬁourgdo %Je/cﬁj-hll om‘% Clcl)trzgoo ?f\ggf’ Sftthéorg(’ﬁh?} contlp ou%(?lasr? Féngﬁcentrate
the filtrate by vacuun1evaporat|on 4.8 g (96% of theor ) of the title
conmpound ilC-biSt(Methed 8): [RC=RIS2(Met hod 10): R = 2.65 nin; mz = 448 (M:H)' 15
"H NMR (400 MHz, CDC13): S = 8.29 (s, 1H), 7.41 (d, 2H), 7.12 (d, 2H), 5.61

(a3 o0 hicdetls Broodtipo 3galfin. 2ive B3 e, oF) 1)
2- (2- Fl uor ophenyl ) - 2- hydr oxy- | - (4- met hoxyphenyl ) et hanone H3C O CH F
Example 70A

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

10

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[5.4.0]undec-7-ene. Stir for 15 h at this temperature
15 and then concentrate 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]pyrimidine




0 BHC 05 1 163-Foreign Countries -93- Add 441 m (1.10 nol) of a 2.5 M

n-butyl | i t BHE0Sd1168-ForigniCounthiexane dropwi se at -78C to a solution of 156
m (1.11 nol) N, N-diisopropylamne in 1937 m |, 2-di met hoxyet hane in such a
way that a tenperature of -60C is not excgeded. After stirring for 15 mn at
this tenperature, add a solution of 236 g (1.00 nol)

(4- et hoxyphenyl ) [(trimethylsilyl )oxy]égetonltrl le [N. Kurono, J 5 Og.

Chem 2005, 16, 6530-6532] in 753 m _4;23di net hoxyet hane dropwi se in the
space of 30 min. Next, after stirring for 30 min at this tenperature, add a
solution of 128 ¢ (1.00 nmol ) 2- fluorghenzal dehyde in 753 m

1, 2-di net hoxyet hane dropwi se in the & of 20 mn. Leave the reaction

m xture to warmto roomtenperature h. After adding 3800 ml satd.
aqueous anmmoni um chl ori de sol ution, &qract Glith et hyl acetate. Wash the
organi ¢ phase with satd. 10 ammoni um chlori del_sol ution, dry over sodium
sul phate, filter, and concentrate the f) téhy vacuum evaporation. Add
3800 m dioxan, 2700 mM nmethanol and 3120 1)AJI hydrochloric acid to the
residue and stir for 16 h at room tenpergptlurs fter adding 8000 m said.
aqueous sodium chloride solution, extract with 4000 m ethyl acetate.
Re-extract the aqueous phase with 2000 mMl ethyl acetate. Conbine the
organi c phaggs1angh @g,vgotmzagﬁwmlew@iaﬁnmawa%%%smn sraioth g &G bR 5-(4-

chl oride sol ution, ver sodium sul phate, filter, and concentrate the
filtrate bym%tb@mhqnyaglacﬂéﬁalﬂmy@mldlm4k3ff)wee rlésﬁ53mi tmum euD hert teli 104G p rAfpihis

0p the 1 esi BTG ab o gt Hang A b AP RGHET, SRR AL haBionT ke
silica del fistry8nis heytllGackenedds ﬁl]tlheralcbmhtZeO 2:13 mmay) pdw’slbh@rxbplddmrtﬁtand stir
]]: |r ?fg:, Onan dttﬁg Fead t?c}ngn&glge %1 nhfofj %i & 2°fo §W (Ag% hc(?orl rogxléngggxn% at% Ee%ﬂ&( ‘)fz%sh tlﬁ:
title E:orrponeﬁmhon Sotuib@iwithg . sucto@sslv@ly( %50 hﬂ)dceli/)iter Riwm-'e with 250t ; cold 20% sBBiim

(7MIS|) 7 Olé_ll_( ro%'_#: sog!c_l‘z eac 1%%) %gﬁsn % 725%%111 1§e ﬁtg "]%59%6';9 éajrcz é@(ﬁtug Eil%n%rgoh@l_%z

(s, 3H). ExpNmyerodfiéric?fid and 250 ml ice water. Drf)]f the organlc phase over sodium sulphate, filter and

2Amn05(2 uor ophenyl ) - 4- ( 4- met hox )-3-furonitrile H3G O
concentrate by vacuum evaporation. 6.3 g ( 9A) of t eor) of the title compound is obtained.

LC-MS (Method 10): R, = 2.28 min; m/z =261 (M+H)"

'H-NMR (400 MHz, CDCL;): & = 8.86 (s, 1H), 8.40 (s, 1H), 7.52 (d, 2H), 7.08 (d, 2H), 3.82 (s,
3H).

Example 72A

15  6-{[5-(4-Methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]amino} hexanoic acid methyl ester

y 3
0]
0]
HN/\/\/\”/ “CH,
O
AN
74 | )N
0] N/

Dissolve 7.1g (272 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. Heat the mixture under reflux for 18 hours and then filter after



CN/o\ N'2 F B HC 05 1 163-Foreign Countries -94- Put 84 g (0.32 nol)

2-(2-fluor L) s 2- hydroxy-.] - (4- met hoxyphenyl ) et hanone and 32 g (0. 48

nol ) naloﬁ% 9¥1%3'§°re OIS E After stirri ng for five mnutes, add 49 m
(36 g, 0.36 nol) triethylamine, with ice cooling. Stir the reaction m xture
for 1 h with ice cooling. Then | eave th&2-reaction mxture to warmto room
tenperature and stir for 4 h at this tenperature. After adding 5 1000 i

et hyl acetdabling téasdin téipe@angaMix thhwesidud thiee times s S0inl WatdOEuchitimapfildr,andldyy over
sodium sulphate and filter. Concentrate the filtrate by vacuum evaporati on.
Take up tH’é‘B"rré@?‘Hﬂ’e ilr$(4ﬁé’mh8?r?9r?zgﬁd CQHW“}HGI‘%%"&;'H&SI‘I chr omat ogr aphy
on silica gel (solvent: dichloronethane/ nethanol 70:1, then

cycl ohexangl-pisiMettnd 8):at, € 2247in; B/ =B70QME) ol ) of 2-(2-

fl uorophenyl) - 2- hydroxy-1 - (4- met hoxyphenyl ) et hanone t hus recovered is again
reacted with 14 J 10 (0.03 nol) malononitrile and 21 m_ (15 (g 0.15 nol)

tri et hyl anFimaMR{3@% > FREW O F&Hr GaHde 7-88i®-HDnE4a kb e pf- b 6l dHe 5 K ot al
of 70 g ( g5 [ ( eBl(e)2181 2. r _ di 881, ified.
e VR (400 R g S e o i 2 O L B R D& R 5. 6. 70
(m 2H), 4.86 (s, NH2), 3.74 (s, 3H). 15 Exanple 76A

6- (2- Fl uor 5- (4- met hoxyphenyl ) furo[ 2, 3-d] pyri m di n- 4(3H) - one
[-13CIOONH OF Add 268 ml formc acid dropwi se to 436 nml acetic
anhydri de @fg! bid. :

ol ut on o LgroRRG Ak lolphsR DT Bl iR AR A eole JOg R er

nmet hoxyphenyl )-3-furonitrile in 100 m acetic anhydride and stir the m xture

for 24 h at 130C. ,CH;,
0
o)
HN/\/\/\H/ \CH3
o)
X
N
Br 4 | /I
0N

Dissolve 4.1 g (11.1 mmol) 6-{[5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino}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, CDCL,): & = 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 (g, 2H), 2.28 (t, 2H), 1.54-1.42 (m, 41), 1.26-1.18 (m, 2H).

Example 74A

2-(2-Fluorophenyl)-2-hydroxy-1-(4-methoxyphenyl)ethanone




After cooling to roomtenperature, concentrate the m xture by evaporation in
an oil -punmm_ﬂmme residue with 250 nl diisopropyl ether

for 30 mn with ice cooling, filter, wash wth 70 m diisopropyl ether and
dry under vacuum 23.7 g (60% of theor.)._ é%f_ the title conmpound is obtained.

25 HPLC (Method 1): R .27 mn BHC 05 163- Forei gn Countries -95- M

.10 (d | HoH éW"*‘%"‘e o O 4 M ARy i Pl g
3.76 (s, 3Hplutien afigb@ml TA1Bb mol) N,N-diisopropylamine in 1937 ml 1,2-dimethoxyethane in such a

4- Chl or o- 6- ?rﬁaélt“aﬁt‘%% hgt(rgj ec%f %b&d's n%teg%)éﬁl ;Rgrl s)urrlng%r 153 mgllart) hrlsI tré]mgelargt%re acg O

NiJN FS
6- (2-fl uor oa)ktﬂmdn)offszsé@ (1B fmwlyqahﬁaly{dx)ff)hbhﬂb[&rlammbbyylpdﬂy}iwomﬁﬂém -Konéno, 1 78

m sul ph Ia 12 no| horyl c¢hl oride_ for t .120C.
A tor bool i Chem obRSuenap i an Pl LaRmeRbtatine SBpHF ohve OBl 5 o
m xture of ﬁ&@oam sl@ruz{jgatf&rwrﬁQn Ja@thmtexage‘i/ata@uaaw% QIHRAI F 518 ¢{1.601mol) 2-
stirring vi orous coolin ice. Filter off the solid that is

preci pi t at elduosgbengstdelyie Wéﬁn@!g ﬁhalethpmﬂ@nwtonwwwéfhe Preess| APaninpkeaygithed j n
700 nl et hYJea&ﬁﬁtrﬂ&ﬁlr@Q@'%nﬂng }’(\f@ﬁhtehﬁ@raﬁfg G yn Aﬂ% Ca%diWFU%O@Q@ sHild. W@Iegﬁs

each time. Dry the organic phase over sodi um sul phate, lter, and
concent r at eanrhenifry | chicgide solptiomcentmastevillp othal iaomiate. Magh tﬂWeOIrgelSlP chhesevivith s@d. mi

S sob P! iy TR0 AT AR 999k S, WA,
(400 WMHz, D@l Gw)apoﬁtlgn 8\(1@038()@ ml ﬂlid)(a,n 27@8n17m&ﬂar(ohand2}])20 mI 13‘6-117dr36hl((r[q acgH) ,
7.01-6.97 t%r&e r2e|s_pdi1e grid7s%r (fgf 16311H21t' 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. Concentrate 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—0

L .
O B

F



P - ‘
Exampl e 78A 20 1-(4-Ethyl phenyl)-2-(2-fluorophenyl)-2-hydroxyet hanone BHC 05

1 163- Forﬁi ,S.Z&fgtlr' Es g H3C OYH F O Add 217 ml (0.54 nol) of a 2.5 M
nbutyl it - e dropwise at -78Cto a solution of 77 m
(56 g, 0.55 nol) N, N-diisopropylamne in 960 m 1, 2-di net hoxyet hane i n such
a way that the tenperature does not exeaed -60C. After stirring for 15 mn
at this tenperature, add 5 a solution of 116 g (0.50 nol)

(4-ethyl phgpgh b[OBDiHES DYL-FubdbicayyDag @lo@i {4-deokyphuylJAHanR@, and 32M@.48Chem
1993, 36 (23? )53738 37;42X in BIE; ﬁ? bid gﬁrrjét hoxy e}t@hanye dropw se |n'\ée§)he
space of 3wl mpienonijsily 3imak THE; ﬁﬁ?fnﬁlf’F‘tﬁrf"BG“Vﬁﬁf“‘&FS 12 SOl Peeal-3¢ @0Dadd a
sol ution Qifletﬁﬁalﬁmé QVlﬁplchl)ahng stkr! m@&@&%%kﬂ%ﬂ@ hi Wtt3i€8 cBling. Then leave the

1, 2- di net hoxyet hane dropw se in the space of 20 min. Leave tﬁ reaction

m Xt ure t geagtemmidiure 3o Narme i eqoat gmeeratyredanyd, stinffored h adidisigmpgaoreniAfisnadding
aqueous 10 o3TRP DI GO I iROUHAGE Bhas A Hites Wilt3 MY haBE G bfer SR, ¢ e
organi ¢ phase w Satd, | amon Fide sofutron, ry over- sodi um

sul phat e anighdte |ahé rfilteCofoenttratt dmet ﬁbrafm b}t rvatuambglvapmatmu rﬁ&va;poﬂmatmmhxe idd

1900 m di n 50 m rreth M hydrochl qric a to the
resi due aﬁ@%f?‘%’e]fgw 189 ¢ POy ro?%n Ehe ercgf aio.graRWero%ddl mafs] 4%5%0 SVt .
aqueous s alibhtoidmdidnefmetanslorait,i theh cectdheraib/ethiyt Bee2OQ: 1] 3P (9.l 1 agsty af e-(2-Wash
ol ut1 on, TelpoBIEn-sby rq%?ﬁ?(ﬁ%ﬂ%‘?%pé?em%??@# OSSR BEE e b by
vacuunpoev apos atolomalomHittileyardda ﬂile(SllS @ue 1bynof1)l ﬁi‘éfhyﬁﬂlﬁ&niﬂt&gﬁlapﬂv iPBccdtdahsea gel
(solvent: cycl ohexane/ethyl acetat product fraction thus

obt ai ned iWithgthe abovaiprasediie oy fotd ok dP e (é?h/a pzrm ?ﬁ% ﬁéfheeli eefrihetargst compaupgjs

wash with jetfgl eum et her and dry under vacuum 50 g (85% purity, 33% of
theor.) of the title corrpound is obtained. 20 HPLC (Method 1): R = 4.50 mn
MS (DCl): mz = 276 I\/HNH4é "H NVMR (400 MHz, CDCl13): S = 7.87-7.85 (m 2H),
7.28-7.19 HrNMKKI)‘OO MHz,1CRCR} b . 2321hl) (m,@H). 7. 03(@95 (oHR2H).4.846.7%(m, 2H), 4.86. (65 ( q,

21-1), 1. %{2§,t3,_743tls—,|)3H).Exarrpl e 79A

15 Example 76A

6-(2-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4(3 H)-one

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-
20  methoxyphenyl)-3-furonitrile in 100 ml acetic anhydride and stir the mixture for 24 h at 130°C.
After cooling to room temperature, concentrate the mixture by evaporation in an oil-pump vacuum
at 50°C. Mix the residue with 250 ml diisopropyl ether for 30 min with ice cooling, filter, wash
with 70 ml diisopropyl ether and dry under vacuum. 23.7 g (60% of theor.) of the title compound is

obtained.

25  HPLC (Method 1): R;=4.27 min




25 2- Am no- 4- (4- et hyl phenyl )-5-(2-fl uorophenyl)-3-furonitrile BHC 05 1

163- For ei grBio0h1 dpeEorelpii-Cobtetes CN O NHZ F Put 50 g (0.19 not)

1- (4- et hyl phenyl ) -2-(2-fl uorophenyl ) -2- hydroxyet hanone and 17 g (0. 25 not)
mal ononitrile in 93 m DWF. After stirring for five mnutes, add 17 m (12
g, 0.12 not) diethylamne, cooling with Tce. Stir the reaction m xture for
1 hwithi ing. L ve to 5 warmto roomtenperature and stir for
4 h at thi ;ﬁ?gﬁnggrlg Jr3e§_l%&[r+h‘§ﬁ) adding 500 mM water and stirring for 30 mn,
decant the aqueous phase. Add 500 ml water again and decant again, obtaining
an oily resHIN®R W00 Bz €DA1,3 50+ 1268 (bn seWHY, 18. 18q &t [&1)£7.5HT A€ (n, QB 7.36TRLI(M,

sul phate ang fi red. centrate the filtrate by vacuum evaporati on.
Accordi ng t%{)[ﬁgt{géggﬁ%ﬁ?g&e@e@: cycl ohexane/ et hyl acetate 4:1), the
residue still contains 1-(4-ethyl phenyl)-2-(2-fluorophenyl)-2 10

hydr oxyet hapgmnghle T7her efore, the residue is again reacted in 90 M DMF with
5.5 g (0.08 m)t& mal ononitrile and 10 M (7 g, 0.10 not) diethylamne in
accordance with the above procedure. Add he _reactjqon m xture to 500 m
ethyl acet A Ehigiect-aQtprome -1 HBE TR PRTSBOIE RS GALh | e and  once
with 300 M satd. sodiumchloride solution. Dry the organic phase over

sodi um sul phate, and filter. Concencrate the filtrate by vacuum
evaporation. Purify the residue by f1'asy chr omat ography 15 on silica gel

(sol vent: cycl ohexane/ ethyl acetate 3:1 6 g (61 %of theor.) of the title
conpound is obtained, and is reacted vy t further characterization.
Exanpl e 80A
5- (4- Et hyl phenyl ) -6-(2-fl uorophenyl)furo
0O N

rimdin-4(3H)-one H3C O NH

Stir avmixture of 20 g (0.06 mol) 6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-
4(3H)-one in 78 ml sulpholane 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 diisopropyl 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-dg): 8 = 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



. |
F BHC 05 1 163-Foreign Countries 98 Add 140 ml (3.71 nol) formc acid

dr opw se tg ﬁg%mié(é.fﬂ Q@E .acetic anhydride at OC and stir for 30 mn at
this tenpe : Sy g (0.12 nmol) 2-ami no- 4- (4- et hyl phenyl ) - 5- ( 2-
fl uorophenyl)-3-furonitrile and stir the mxture for 24 h at 130C. After
cooling to room tenperature, concentrateesthe m xture by evaporation under
oi | - punp vacuumat 50C. M x the 5 residue in 150 m diisopropyl ether at
-10C for 30 min, filter, wash w i ce-cool ed diisopropyl ether and
dry under vacuum 20.6 g (86%lgurit OHeorF) of the title conpound
is obtained. HPLC (Method 1): Rz = ‘ S (EBIpos): mz = 335 (MtH)'
10 " H-NWR (400 MHz, DVMBO-d6): S = 12.687(kL 8.20 (s, 1H), 7.53-7.45
(m 214), 7.36-7.25 (m 41-1), 7.21-7.16 ( 61 (q, 2H), 1.19 (t,
3H). Exanple 81A o
4- Chl or 0- 5- (4- et hyl phenyl ) -6-(2-fl uorophenyl)furo[ 2, 3-d] pyri mdine H31-S\
Cl ON F 15 Stir a suspension of 20.0 g (0.06 nol)

5-(4-ethyl mlaﬂrmb}nle‘(o(sz rﬁdlyef @ e vy n)dutyli@h@m3sol]tfy ! ih MHeding- dréfvakd a0!78°d Mo 200

m (165 g, 1. sphoryl chloride for 1 h at 120C After coollng to
room terrpé?lateqw 77;5%5? d- PR {endisepipylaming iRl ekl ¢-gimetherxething infuchao

wat er and QA0 il thé 3peRAUE AV RITRBIA6HV. WiePRirrind for 15 Rfin ¥ @R AHS Hure Badd
t enperature rlse to 5pe 65C i s observed. Leave the reaction mxture to cool

to roondt edpeluten et 110g (@0 mely deativirherxiitimeihy nh3pey lagetaiirids BhSoPbineehane
each tine, S r o t I
. Vg@ @hetrrh%@ %@gﬂnﬁs u#%%at 3*73?1? 19-diRA8H ﬁlaﬁé)(g'b Eltf?e% épqge of 30

sol ution, ry over and I'ter. cent ra I'trate
vacuum evapon. alﬂermnafteMsurrhlbefor P@giinl @k thif tempetatirer] add et mllltemmfe@re (0 5¢ mlot)e?;-
wash with ixce 0l t nd, dry. un 90%
purity, 80&uor}pgc% %lgegy? Or# ¢ he E dPn?eth& ghane Cs]r<'5l »\91 & 1tn tgg‘g%#e of %g ‘min. gLe(.a Ve tﬁ

reaction mixture to warm to room temperawture 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 ml 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 m] 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 petroleum 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): Ry = 4.50 min
MS (DCD): m/z =276 (M+NH,)"

'H-NMR (400 MHz, CDCly): § = 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 (g, 2H), 1.21 (t, 3H).

Example 79A

25  2-Amino-4-(4-ethylphenyl)-5-(2-fluorophenyl)-3-furonitrile



LG M5 (Met hod 5) R, = 3. 14 mn; mz = 353 (MtH)' BHC 05 1 163-Foreign

s bH NIEBRFore(pn Oiintries 6 =8.91 (s, 1H), 7.58-7.49 (m
2H), 7.36-7.24 (m 6H) 2. 66 (9, 2H), 1.21 (t, 3H). Exanple 82A
3-{[5- (4- Met hoxyphenyl ) - 6- phenyl f uro[ 2, 3-g] pyri m di n-4-yl ] oxy} - 2- met hyl pr opa
n-l-ol /CH3 0 OOH CH3 5 NJ Add 4.8 m”'of 12.5 N sodi um hydr oxi de
solution to a solution of 2.68 g_ﬂ 29.7 mmol) 2- nethyl propane-1,3-diol in 45
m toluene, 15 m 1, 2-di net hoxyetsfrane\and 15 m water at 70C. After adding
drogensul phate and 2.0 g (5.94
furo[ 2,3-d]pyrimdine, stir the
{ cooltRg to room tenperature,

mol ) 4-chl or o- 5- (4- et hoxyphenyl ) - 6-
reaction 10 m xture for 17 h at 70C. A
adjust to pH 7 with concentrated hydrochl
with 50 m dichl oronet hane each tine. V\ash
wi th satd. sodiumchloride solutio
concentrate by vacuum evaporati on. he r@w product wth nmethanol,
filter, and purify the filtrate by\peeRarati ve RP-HPLC (gradient:

wat er/ acetonitrile). 1.26 g (54% of theotg) of the 15 desired pr oduct
(racemate) is obtained. LC M5 (NEthod 8): R =2.73 mn;, mz 391 (M+H) +
"H- NWR (400 MHz, CDC13): S = 8 (s, 1H, 7.55 (d ,748735(2 5H),
7.00 (d 2Hjut 58.248. 19(mol) d‘ryethsdplsnyla -dd2- ﬂmmphenylmﬂwdr@xyqthq)wneemsﬂ7 @023 o))

3R) -3 {%10 tﬂgxinpﬁyén}n)h?w% {rq}gofoé gv ]"gyr?sm% ?n- - l]%é%flz( %B’l)
but an- 2 oI Bedaylabing, deBag-witkiign Sﬁbtlnntrq:ace@ mixture for 1 h with ice coollng Then leave to

5 warm to room temperature and stir for 4 h at this temperature. After adding 500 ml water and

conbl ned organic extracts
2 m sul phate, filter and

stirring for 30 min, decant the aqueous phase. Add 500 ml 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-
10 hydroxyethanone. Therefore, the residue is again reacted in 90 ml DMF with 5.5 g (0.08 mol)
malononitrile 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
15  onsilica 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)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4(3 H)-one




. |
-100- CH3 0O CHOH CH3 N Add 2.4 m of a 12.5 N sodi um hydroxi de sol ution

to a solution of 1.34 g (14.8 mol) (2R 3R)- butane-2,3-diol in 20 mnl

t ol uene, m&gﬂ@%ne and 7 ml water at 70C. After adding 101
ng (0.30 nmol) tetra-n-butyl anmoni um hydr ogensul phate and 1.00 g (2.97 mmol)
4-chloro-5 5 (4-nmet hoxyphenyl)-6-phenyl fogr-o[ 2, 3-d] pyri m dine, stir the
reaction mxture for 17 hat 70C. After cooling to roomtenperature, adjust

to pH 7 wiAdy mmqmr%g%ﬂwﬁ&&h&lopmsstmdm (51 1RBlacdtlRr ARy dride BBE CVnk 350
di chl oronet hane each tine. Wash the conbi ned organic extracts with said.

sodi um chifer Peemigoat thisotemperiatprey vihen sddi 36 2 (9-phanad), 2fapinoet-(4aetby Iphenl-atZat e
by vacuum C t o] i 1l
purify thefﬁlf\é}?o?%q ‘?‘?2% §/°nﬁt$ﬂe%gltrld;$ }n\rlgiWR%{l%%lé {‘orvmt‘?gaggapﬁt J:Aftm]c CJ)Jlﬁ% to%Rm
wat er/ ac ettgnpetrzrtuﬂeeyonceht@@ the (nﬁ@t%eolﬁv thapomtion widet hd-pdwpiveedinprofi€t Mis the

obtain (Mgt 1 MR (4

CDCl 3) : eSd res (&le 18 {,\é%rrr;'ll 11302&09)5 qstﬁe(r dat 3?_‘{)6 Pdf Jﬂsm}n sté%( \(vlvslé:z%nth f'ﬁ%ry 1(: déoog

5.29 (dt dlﬁwopyllet}iér and dryQf)der BrcBiim. (29,6 g3(85% pairith343% 62 then.) ditthe title cb&lpbdnd 3H)
0. 85 (d BIJ'Q) rrple 84A 15 (2R)-1-[Benzy] (et hyl ) am no] propan-2-ol CH3 CH3
| %?‘P "a mxture of 3.5 g (21.2 nmol)

(2R) - 1 (benzyl am no) pr opan- 2- ol [F. L. Delft, Synthesis 1997, 4, 450-454],
1.85 M ( HEL@QMaRd)nRed J.650mina 35% aqueous f or mal dehyde solution and 3.6 n
(4.4 g, 95.3 muol) form'c acid for 16 h under reflux. After cooling to room

t enper at ur rali,ze with 45% sodi um hydr oxi de sol ution and then
adj ust tol\zsﬁ)lﬁlw d‘?-,(z ;}?g M ract wth ethyl acetate. WAsh the organic

phase three tines with 10 ml water each tine, dry over sodium
10  '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

15  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 ml 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

20  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)"



sul phate and filter. Concentrate the filtrate by vacuum evaporation, and
dry. 3.08 gBHZ8% db3-Fhreign Qountgits t he desired product is obtained. BHC 05 1
163- Foreign Countries -101- LCG-Ms (Method 3): R =1.85 mn; mz = 180
(MtH) " " H- NWVR (400 MHz, DMBO-d6): 6 = 7.31-7.21 (m 5H), 4.28 (d, 1H),
3.81-3.72 (m 1H), 3.48 (q, 2H), 2.24 (dd, 2H), 2.13 (s, 3H), 1.04 (d, 3H).
Exanpl e 85A

(2R) - N- Benz;%5 YR (489 Mz DI AEng )8 8- (ﬁhlényY P78 522y By PN OB 9150 S%y ) - N
- met hyl propggettr(tam)ne H3C % CH CH3 "' N NN Add 167 ng (4.18 mmol)
sodi um hydri de (as 60% di spersion in mneral oil) to a solution of 600 ny
(3.35 mol)_(2R).-1-[ benzyl (et hyl ) am no] propan-2-ol in 7 m THE at room

t enper at ur e=XaMIRe er stirring for ten mnutes, add a solution of 1177 ny
(3.51 mml ) 4-chloro-5-(4-ethyl phenyl) 6-phenylfuro[2,3-d]pyrimdine in 8 m
THE and 62 3rgrs{(@-MefhdX§ptlehylh-8iphanyuldys, .4 [y 1] 84120 e thytbrlopart 61 T €aCt i ON
m xture for 6(h under re¥? ? &Xfteg %?ﬁig Wa{tmévr] ﬁd et hy?yf) iEa)tcetate wash

t he separated organi c phase vvlth 1 N hydrochloric acid and satd. sodium

chl oride solution. Re- extract the a,&j'éous phase with ethyl acetate. Conbine
t he organi c phases and dry over sodum 15 sul phate, and filter. Concentrate
the filtrate by vacuum evaporation. \Take up the residue in

cycl ohexane/ et hyl acet at e/ di chl or opeTTane and chromat ograph on silica gel

(sol vent: cycl ohexane/ et hyl acet al {, 2:1,.1:1.then ethyl acetate).
pro@uct S ob®Hi ned. LC-MS (Met hod
"HNWR (4 a MHz, DMBO d6): S = 8.57
' RON 26-7.17 (m 5H),

1366 ng (83% of theor.) of t he desi
d)ZH), 2.63 (g, 2H), 2.48-2.39

8): R =208 nin mz =478 (MH'
(s, 1H), 7.55-7.53 (m 2H), 7
7.13-7.11 (m 2H), 5.57-5.49 .
(m 2H), 1.98 o

5 N
Add 4.8ml 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 and 15 ml water at 70°C.
After adding 202 mg (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. 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 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, CDCls): 5 = 8.58 (s, 1H), 7.55 (d, 2H), 7.48-7.35 (m, SH), 7.00 (d, 2H), 4.48
(t, OH), 434 (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-yl]Joxy } butan-2-ol



|
(s, 3H), 1.23-1.17 (m 6H). BHC 05 1 163-Foreign Countries -102- Exanple 86A

(2R)-2-{[5-éé-§tg%! ghenyl )6 phenylfuro[2 3-d] pyrimdi n-4-yl]oxy}-N nethyl pr
opane-| - & } . CH3 O0,,.NHx HCOZH c¢c-tO5 Add 0.50 g
(4.70 mol ) palladiumblack to a solution of 1.45 g (3.04 nmol)

(2R) - N- benzyl - 2- {[ 5- - 100

(4- et hyl phenyl) - 6- phenyl furo[ 2, 3-d] pyrim d| n- 4-yl ] oxy}- N-net hyl propane-1| - am
ne in 20 M of 4.4% methanolic form(c;Hamd under argon, and stir for 14 h
at room tenperature. After fl|tl‘atI9'f‘| With a MIlipore filter and washing
several tinmes with nethanol/water, doncentrate the filtrate by vacuum
evaporation. Take up the residue in/e tonltrld:leg nmet hanol and purify by
preparative RP 10 HPLC (gradient: aceton|trile). 1.03 g (77% of
theor.) of the desired product is o ‘ .\LKMS' Wethod 8): Rt = 1.79
mn; mz 388 (MHCOZH+H)' ' H NVR (4007 MBO-d6): S = 8.60 (s, 1H), 8.18
(s, HCOO), 7.56-7.52 (m 211) 56)—1, 7.34-7.28 (m 2H),
5.48-5.40 (m 114), 4.22-2.93 6- 2. 82 (m 1H), 2.72- 2.62
(m 3H), 2.24 (s, 3H, 1.27-T arrple 87A

4-{[ (2S) - 2- Hydr oxypr opyl ] am nofEs ent.-butyl ester H3 O CH3 O~
~d~ CH3 HO O CH3 Add 2583 ng (18.69 mml) pot assi um car bonate, 2780 ng
(12.46 nmol) 4-bronobutyric acid tent.-butyl ester and 184 ng (0.50 nmol)
tetra-n-buayd ami’fﬂrdfurmZiSONisddiummydros'ﬂih sdlugon ©fa §3Gionyf 138 o 12.84GmetN @R 3R)-

o onm B IR G 30 milotichel hnl SpraimphOp ks T mOPpE ST A afling' 2

filtrate bwl\lﬁ’g?(l@@mnﬂﬁ@pﬁfr@hltﬁfylammomum 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 h at 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 sulphate, 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, SH), 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

([,H3 CH
ot NN

Stir a mixture of 3.5 g (21.2 mmol) (2R)-1-(benzylamino)propan-2-ol {F.L. Delft, Synthesis 1997,
4, 450-454], 1.85 ml (2.0 g, 23.3 mmol) of a 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 with 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 evaporation, and dry. 3.08 g (78% of theor.)

of the desired product is obtained.



Take up the re5|due i n dichl oromethane and chromat ograph on silica gel

(sol vent: BHACAO51163-areipnCmunnieCount ri es - 103- di chl or onet hane/ nmet hanol / 35%
aqueous ammoni a solution 9:1:0.1). 810 ng (30%of theor.) of the desired
product is obtained. GC-M5 (Method 12): F%l‘ 4.73 min; mz = 172
(N¢C}BC}K}ﬂ 1H NVR (400 MHz, DMSO- d6): é 4.39 (br. s, OH), 3.67-3.59 (m

0,356 30 ey Wl oS B by 20 220237 [m 3y, 21

4-{[ (2S) - 2- Hydr oxypropyl ] (met hyl )am no}butyric acid tent.-butyl ester CH3
CH3 O CH3 'HNMR (Moo-QHAHBISTHG,): Hetd.N-62 (ad, SHG 2028, 1H), 8B 143ti2l ()n, OFI), 35%0(q,
aqueous forml de.so i on an 1 10 (1.61 nmmol ) sodium
cyanoborohfﬁ%iggr&ﬂ’Qi%gﬁ%f$gﬂxég4%géHﬁg (1.61 mol) 4-{[(29)-2

hydr oxypropyl ] am no}butyric acid tert.-butyl ester in 10 mM nethanol. Stir
the reacti opxampié 884 for 16 h at roomtenperature. After adding 30 m water
and 40 n] dichloronethane, dry the organic phase over sodi um sul phate, and
filter. Concentrate the filtrate vacuum evapor.at and dry 323

(8196 of 3 Ry 5oy Rl s By Db em b a8y BN TR ROy R
= 4.57 mn;pphg = 186 (M CH3CHOH)' ' H NVR (400 MHz, DMBO-d6): S = 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, 91-1), 1.02 (d, 311). Exanple 89A 4-{ |

5- (4- Met hoxyphenyl ) - 6- phenyt§%ro{ 2, 3-d] pyri mi di n-4-yl 1 oxy } pentan-2-01
H3C-0 CH3 CH3 OOH N J

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)aminojpropan-2-ol in 7 ml THF at room temperature.
10 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 aqueous phase with ethyl acetate. Combine the organic phases and dry over sodium
15  sulphate, and filter. Concentrate the filtrate by vacuum evaporation. Take up thé residue in
cyclohexane/ethyl acetate/dichloromethane and chromatograph on silica gel (solvent:
cyclohexane/ethyl acetate 5:1, 2:1, 1:1, then ethyl acetate). 1366 mg (83% of theor.) of the desired

product is obtained.
LC-MS (Method 8): R; = 2.08 min; m/z = 478 (M+H)"

20 'H-NMR (400 MHz, DMSO-dy): § = 8.57 (s, 1H), 7.55-7.53 (m, 2H), 7.42-7.34 (m, SH), 7.26-7.17
(m, SH), 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).



|
20 N BHC 05 1 163-Foreign Countries -104- Add 7.9 m of 11.25 N sodium

hydr oxi de 6 N tIp a salution of 4.64 g (44.54 mmol ) pentane- 2,4-diol in
75 m tol u%ﬁ—%@?—‘f@ﬁ%xyet hane and 25 nl water at 70C. After
adding 302 ng (0.89 nmmol) tetra-n-butyl ammoni um hydrogensul phate and 3.00 g
(8.91 mne]) 4 chl oro-5- (4-net hoxyphenyig--6- phenyl furo[ 2, 3-d] pyri m di ne,
stir the reaction mxture for 17 hat 70C. After 5 cooling to room

t enper at ur gxamgiewsh to pH 7 with concentrated hydrochloric acid. Extract
three times wi 50 rri di chI ororret hane each tine. V\ash t he conbi ned

organi c extract s W t ium chl oride solution ﬁ/ over sodium

sul phate, &da-2ril ?-{‘bﬁth)'l@h?ﬂé'@rﬁﬂ?hg%‘ﬁ{r?{é 3tdipyrinydia- W]%éblydi*ﬁt YRrapdedt i on. M x
the resi dugmohiimassiani trile, filter, and chromatograph the filtrate on
silica gel (solvent: dichloronet hane/ nmet hanol ). 2.37 g (65%of theor.) of

t he desired product |s obtained as a 10 racenic diastereoneric mxture.
LC-M5 (Method 8): Rt = 2.8H;6n; mz = 405 (MtH)' 'H- NWR (400 MHz, DVSO- d6):
[l esser stereoisonmer in square rackets] 8 =[8.57, s, 1H, 8.56 (s 1H),
7.56-7.52 (m 2H), 7.42-7.37 ( 54H1), 7. GZch‘) 9:9-|3(m 2H) 5.54-5. 46 (m
111), [5.38-5.30, in, 1H], 4. G—l) 4 35“ .82 (s, 3H),
[3.81, s, 3H], 3.69-3.60 (m 1138 34%\3 "rll ; 1.77-1.70 (m
1H, 1.47-1.41 (m 11-1), [1.28, 1.26 (d, 3H) 1.00 (d, 311), [0.93,

d, 3H . Exanple 90A @

2({[5(4 Et hyl phenyl ) - 6- fu,d[ yr|md|n4yl]oxy}rrethyl) 3,3-dim

ethyl butan-1-ol CH3 O O CH3 ONAdd 2.7 m of 11.25 N
sodi um hydr oxi de sol uti on to—a sol @tl o} 1974 ng (14.93 mml) 2-tert.- 20
butyl propane-1,3-diol in 25 m toluene, 1, 2- di met hoxyet hane and 8 rri

water at 70C. After
5  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-

10  HPLC (gradient: 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-dy): & = 8.60 (s, 1H), 8.18 (s, HCOO"), 7.56-7.52 (m, 2H), 7.46-7.35
(m, SH), 7.34-7.28 (m, 2H), 5.48-5.40 (m, 1H), 4.22-2.93 (br. s, H,N"), 2.86-2.82 (m, 1H), 2.72-
2.62 (m, 3H), 2.24 (s, 3H), 1.27-1.23 (m, 6H).

15 Example 87A

4-{[(28)-2-Hydroxypropyl]amino} butyric acid tert.-butyl ester
CH, H 0O CH,
)\/N\/\/U\ )T 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
20  (12.46 mmol) (25)-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:



adding 101 ng (0.30 mol ) tetra-n-butyl anmmoni um hydr ogensul phate and 1000 ng
(2.99 mmol )BHAOT hll 6-Boerbigh Cowittissl phenyl ) - 6- phenyl furo[ 2, 3-d] pyri mi di ne, stir
the reaction mxture for 17 h at 70C. After cooling to roomtenperature,
adjust to pH 7 with concentrated hydroch ic acid. Extract with

di chl or onet hane. Wash the organi ¢ phase wth said. sodi umchloride sol ution,

dry 25 over,sodi um sul phate, and filter. Concent t filtrate b cuum
evaporati o rﬁi.lél%lr %ﬂ%@e}f@&aa?}@ 53‘(/\?"["?10“&@?%‘%‘6 Isc?l“'i“i’q @?ﬁ)gﬁﬁ “\ﬁéé‘#/"\ﬂ}. &‘ﬁoré io}al'ﬁ’ﬁyl

et her. Puridkyiredpodutdié s@iigeddy preparative RP-HPLC BHC 05 1 163-Foreign
Countries -105- (gradient: water/acetonitrile). 275 ng (21% of theor.) of

t he desired product (racemate) is obtained. LC-M, (Method 9): $ = 4.55 mn;
mz = 431 MS MathodiR): Ra5d- Hrpin; misd/d\-CBCHMDGo (s, 1H), 7.53-7.51 (m
2H), 7.39-7.36 (m 5H), 7.30-7.28 5 (m 214), 4.53 (dd, 1H), 4.45 (dd,
111), 4.40 1f—IINMﬂ{a)%O @H—ﬁ'sD%/iS‘@dﬁ?% =49 931353%3 267-8 8% (h1iph, 3388%0(r. s, Rii) -
1.39-1.34 (m 1 , 1.29 (t, 314), 0.67 (s, 911). Exanpl e 91A

3-{[ 5- (4- M T 34ile B4, )2-38-Zohelmy RHY 271 2t, 3HY 1 HPr(quin.diH) - U33/(s] YRy }-ButdadHR - ol
/CH3 0 CH3 ~OH OCH3 N 10 Add 4.8 ml of 12.5 N sodi um hydroxi de

sol ution tq@Me of 2.68 g (29.70 mmol) (2R 3S)- butane-2,3-diol in 45
m tol uene, ; 2-di met hoxyet hane and 15 ml water at 70C. After adding
0.20 g (0.60 mmol) tetra-n-butylamoni um hydrogensul phate and 2.00 g (5. 94

mol ) 4- cH-626)-3-Hydrompprhpplimbibyldn)ing bptiaagdid teriop@ylFswt pyri mi di ne, stir the
reaction mxture for 17 h at 70C. After cooling to roomtenperature, adjust

to pH 7 with concentrated hydwﬁﬁlirﬁ acid. &5 Exgpact three tines with 100

m di chl oromet hane each tine. sh tjhe conbi ngd or gahi c extracts
AP BT

HO CH,

Add 0.62ml (670 mg, 7.81 mmol) of 35% aqueous formaldehyde solution and 101 mg
10 (1.61 mmol) sodium cyanoborohydride to a solution of 350 mg (1.61 mmol) 4-{[(25)-2-
hydroxypropyl]amino} 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.
15  GC-MS (Method 12): R; = 4.57 min; m/z = 186 (M-CH;CHOH)"

'"H-NMR (400 MHz, DMSO-dq): & = 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]pyrimidin-4-yl]oxy} pentan-2-ol

HSC\O
O CH3 CH3
O)\)\OH
N
(O 1)
o ~

20 N



wi th satd. sodiumchloride solution, dry over sodium sul phate, filter, and
concentrat& EZ vEﬂ;::g evggorati on. Purify the raw product by preparative
RP- HPLC (g f itrile). 1.26 g (54% of theor.) of the
desired product is obtained as (RS S R racemate. LCM (Method 8): R =
2.81 mn; mz 391 (M+tH)' 20 'H NWR (40@Q4a\Hz, DVBSO-d6): S = 8.57 (s, 111),
755753(m2|—|) 7.43-7.36 (m 5H), 7.01-7.00 (m 2H), 5.21-5.16 (m 1H),
4.68 (d, OAdd 73 Bilof £1.23% kbdius- l@/éro%réig%ol(lfﬁn t%"é)sohﬁloﬁ%f &4 g3t .54 BB fefltane-3H) -

BHC 05 1 163-Foreign Countries - anpl e
(+/-)-2- NEtzlfi‘dié?]-@-'? Bl (duanpt %m&éﬁehlmwweﬁbmwdf 2y of vagr dif FPFG. i li¢rnadding| ] ox

y} propan- | 6?@ \ _g@% ) N - I )

2- met hoxyp?g%gﬁé-' ,?&8%&%\1}] aﬁn%%k%%g%%@lp%ﬁé %ﬁf.%g%%%lrﬁlmo%é‘ 01(1)1? f’fssm um
t fer t . - but yl(4xmethaxyphertyi)r6-plenylfifolRi3rd] pitrinkdine, Fhiethe caactiont roix@E fondi7 hdw()éCs@ftert i on
of 650

& chil or 875 Pt R SRS GSLIR Y e sy et ars e obrechtgs

dr opwi se itifek h\&thsmmﬂ d]éhléiﬁmmihﬁne adle mindee 8Weeh tig Edpitbitiad drgarﬁ?l' eﬁfﬁdtsS\i/ﬂtH satd.
overni ght at  RT. dilute with tert but t hyl ether

ATty i SRIDRIBTT oap 4 eBtrb i S Epd e Chen G e e B Sheic

t he aqueousv4dasen. %ﬁ&hé’\frésﬂlué Qith -acQbMivldTEIBY |an@5ﬁ}6ﬁ1ato%@ﬁﬁ)ﬂﬁ¢ﬂfrﬁ@ oRklieR L&l
phases and wash 10 once with satd. sodium chloride solution. Then dry over

magnesi um $iisAadishigrmetivae/mathanale2 87 & (Vapbiheari) ohthe degiied praduet 15 eldpipideasigy

chr omat|gar aRBMiUhsikdonfeic B8lueSOl vent : cycl ohexane/ ethyl acetate 7:3); 587
mg (74.8% of theor.) of the target conpound is obtained. LG M5 (Method 8):

R =253 nmn nz =407 (MH' 'HNWR (400 Mz, CDC13): 8 = 8.53 (s, 1H),
7.62 (m 2MC-M3 (Method$): Ria P81 migm/g mA0SEM+HE. 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).

TH-NMR (400 MHz, DMSO-dg): [lesser stereoisomer in square brackets] 6 = [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-y1]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-n-butylammonium hydrogensulphate and 1000 mg (2.99 mmol)
4-chloro-5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidine, stir the reaction mixture for 17 h 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 chloride solution, dry
25  over sodium sulphate, and filter. Concentrate the filtrate by vacuum evaporation. Mix the residue

with methanol, filter, and wash with diethyl ether. Purify the filtrate by preparative RP-HPLC



Exanmpl e 93A 6-{[(1R) - 1- Phenyl et hyl ] am no } heptanoic acid nmethyl ester CH3
CH3 H, OCH3BHC @ IPif3-Breigh Gounf®s63 nmol ) 6- oxohept anoi ¢ acid and 6.741 g
(55.63 nmmol) (R -(+)-1- 20 phenyl ethyl am ne together in 100 mM toluene at
RT. Add a catalytic amount (approx. 50 ng),sof p- toluenesul phonic acid and
heat overnight with stirring on a water separator. Then partially BHC 05 1
163-Foreign, Countries -107- .concentrate b vaporation, .filter off any, .
sol i ds usi n&gr%l&f%lg[p‘ev t%¥/ ?ﬁe%élftflfégn%%fw I yl/?:ooklfcte% r5a fgh%eh‘éds"ﬁ LT élfte{r%cfma%) s
evapor at i onobthiné&ol ve the residue in 170 m nethanol. Add approx. 1.7 g
Raney N ckel (mpoist with water) and hydrogenate for 48 h at 4 bar. Next,

filter on diatopite and con trate t filtrate by evaporation. Purify the
resi due by @gﬂﬁgh“ﬁﬂnghﬁﬁggggth8ﬁz§9?]@4* | (solvent: 5

di chl or onet hane/ net hanol 95:5), obtaining 4.15 g (48.5% of theor.) of the
target conp&yumi4R (A0INHZIDMSOARE B dot(ElaED), £.55.1 BE(m,CB) ATI-BBE FALIHYM.30BHER 05
1 163-Foreign Countries - 108- Exanples of application: Exanmple 1

6- {15- (49 NotTGADphEh (4% 118 AHEAG i IR-rD, (61 pyFx i G- 4Dy1 § G my Bciblce
acid  H3C OpiN1Q0L; N (R 11, 129 ,BH),%:@(@H?’{-O mmol)

4- chl or o- 5- (4- et hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyrimdine, 0.78 g (5.94
nmol ) 6-am nohexanoic acid and 1.5 mM DIEA in 10 M DMF overnight at 120C
Add the relaample9Axture to water and extract three times wth ethyl
acetate. Conbine the organic phases and wash with saturated sodi um chl oride

sol ution, dEy ueVRBYRRSHHE-SHhARAS 33 EARG AN fod Butan-2-0l

s 3
0]
CH,
3 T
0]
CH
~ 3
O~
o 2

10  Add 4.8 ml of 12.5 N sodium hydroxide solution to a mixture of 2.68 g (29.70 mmol) (2R 35)-
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 hydrogensulphate 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 temperature, 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-dq): § = 8.57 (s, 1H), 7.55-7.53 (m, 2H), 7.43-7.36 (m, 5H), 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 (d,
3H).



|

by vacuum evaporation. Chromatograph the residue on silica gel (solvent:
cyclohexane/eth¥l 10 acetate 2:1 -3 1:2). 560 ng (43. 7% of them) of the
target conpidiufe 163-Boyeign feuntriesc. MS (Method 4): R = 2.62 min; mz = 432
(M:tH) ' 1H NWVR (400 M—Iz DI\/SOdG) 6 = 12.0 (br. s, 1H), 8.31 (s, 1H),
7.47-7.42 (m 4H), 7.40-7.30 (m 3H), Tod5 (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 Exanple 2

7-{[ 5-(4- @&éﬁﬁ@gﬂyl) 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl]am no) heptanoic
acid H3C N ON The title compound is obtained simlarly to
Exanmple 1 at a yield of 55.1% of theor. BHC 05 1 163-Foreign Countries -109-
LC- M5 ( Met(ted2-MethoRy-3={[ R(47RethdxyphamyD-6=phdydfufdi®; Bd] pyrinkidiivi-y(1 1680 phdrian-1OMSO- d6) :
S=8233(s, 1H), 7.48-7.43 (m 4H), 7.40-7.30 (m 3H), 7.15 (d, 2H), 5.04
(t, 1), 3.85 (s, 3H), 2.08 (t, 2H) 54l.50-1.38 (m 4H), 1.20-1.11 (m 2H
Exanple 3 5 3

6-{[ 5- (4- Met hoxyphenyl ) - 6- phenyl f

o[ 2, 3-d] pyri m di n-4-yl ] am no} hexanoi c
acid sodiumsalt H3C-O HN O Na - N) Di ssol ve 200 ng (0.464 mmol)
6- {[ 5- (4- net hoxyphenyl ) - 6- phenyl f 3-d] pyri m di n-4- yl]am no} hexanoic

acid at RT in 0.75 m nethanol, T a M/drops of water, and add
0.464 m 1 N sodi um hydroxi de sol ut+gn. Or the nmiQre for 5 min, then
concentrate by vacuum

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 zert.-
butylmethyl ether and water. Acidify with 10% citric acid solution and separate the phases. Re-
extract the aqueous phase once with fert.-butylmethyl ether. Combine the organic phases and wash

10  once 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, CDCls): & = 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 methy! ester

Put 8.80g (55.63 mmol) 6-oxoheptanoic acid and 6.741g (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



10 evaporation and dry the residue at high vacuum 221 ng of the target
conpound i s BHSE 85 hé6B-ForkiGa NBuitiést hod 2): Rt = 2.34 min; mz = 432 (M Na+2H) +
"H-NWVR (300 MHz, DMSO-d6): S = 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. 8?@%3 1.72 (t, 2H), 1.40-1.32
(m 4H), 115].08(m 2H). Exanple 4 15

5-(4- Met hoxyphen hen H-te r.azal - nt yl f of 2 rim
o Ve ey B o e T Bk i g iarﬁéggro@te@y%r% Blipk o e

6- { [ 5- (4- mettheaty py evtpbratién. ﬂmﬁﬂbﬁl& fthér@a[léile?m QIT(PM[ neihgho-Aldd approx. 1.7 g Raney Nickel

yl ] am no} hexanenitrile, 4. trimethyl silylazjde and 0.91 g
(3.6 m"rDI ) dmoist itk wier)r?ném,‘dre@n&te fm“rhcﬂt é.balh Nezshﬁft?r.% iatqniie angcopgentraie %16 m
t ol uene Overm&ﬁ@tbyaévagthionAfPhﬁ‘fy e Neadler Byt b&GmQYChm%hy M sifikg1 YL

residue in water, acid with dilute hydrochloric acid and extract with

met hyl ené cmw@#qr@methw@wthan@l 919y ehtaningh%d &2 \(#8-As efd thepi o b Biei taeeets egmapopih,
dry over e by evaporation. Purify the raw
product by RP—%PEFQa? ﬂﬁéﬁﬂﬂ&grn%? ggg%lhgnénx 40 m 10 m 5
acetonitrile/water gradient: 0-3 mn 10% acetonitrile, 3-50 mn 10%-* 98%
acetonitrile, 50-55 mn 98% acetonitrile). Crystallize the conbi ned product
fractions fromdiethyl ether and dry overnight at 50C in a vacuum dryi ng
cabinet. 598 ng (54% of theor.) of the title conpound is obtained as al nost
white crystals. LCM (Method 2): R = 2.22 min; mz = 455 (MtH)' 10 ' H NWR
(400 MHz, DVMSO-d6): S = 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 DVSO signal),
2.75 (t, 2H, 1.65 (m 2H, 1.45 (m 2H), 1.2 (m 2H . Example 5

(2E) - 6-{[5- (4- Met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] am no

} - hex-2-enoic acid nethyl




|

15 ester H3GO HN 011 CH3 N O O Add 0.095 ml (0.588 nmol) trinethyl
phosphonoacetate dropwi se at RT to a suspension of 21.6 ng sodium hydride
(60% di spdHEG Bhl 163-Boreien Gawrriss 0. 539 mol ) in 2 mM THF. Stir the mxture
for a further 1 h and then add 190 ng (0.49 mmol)

4-{[5-(4- met hoxyphenyl ) - 6- phenyl 20 furefg2, 3 -d] pyrimdin-4-yl] am no)
butanal. Stir overnight at RT and then dilute the mxture with

di chl oro NaBGs 3P L&a: Vsh the organic phase with saturated sodi um
chl ori de ‘U‘?‘I‘U‘f'r%_and concentrate under vacuum The target conpound
is isolated fromthe raw product by preparative RP-HPLC (tw ce) (gradient:

wat er / acetfxainpleill ). 23.4 ng (10. 8% of theor.) of the deS|red product is
obtained. 25 LC-M5 (Method 2): R = 2.65 min; mz = 444 (MtH)' BHC 05 1

163-F 33 IH)
7.47- grzelle,%( @ﬁ%lbﬁ%?er%pﬁmmz( ﬁ%rwlﬂ'% ‘Me"aﬁ"‘é%@‘ (SH),H)
5.84-5.78 (m 1H), 5.68 (t, 1H), 3.85 (s, 3H), 3.63 (s, 3H), 349(q, 2H) |

2.17- 2.10 (m 2H), 1. 653(.3_. Y (m 214). Exanple 6 5
(2E)-6-{[5- (4- Met hoxyphenyl ) - enyl furo[ 2, 3-d] pyri m di n-4-yl ] am no)

-hex-2-enoic acid sodium sa -0 O Na FINO N N) Put 19 ng (0.043
nmmol ) (2E)-6-{[5-(4- nmet hoxypRe

GHRIW_},;@ Fi ni di n- 4-

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 (1, 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]amino } heptanoic acid

H,C—0

The title compound is obtained similarly to Example 1 at a yield of 55.1% of theor.



yl]am no) -hex-2-enoic acid methyl ester in 0.5 m THE and, at RT, add 0.43

m 1 N sodi BHC 050 16§-doreigndeouatiesit i on. Stir the nmixture for 24 hat RT, then
neutralize with 1 N hydrochloric acid and concentrate by vacuum evaporati on.
Add a little 1 N sodium hydroxide sol uti to the residue and purify

directly by preparative RP-HPLC (gradi erit:9\'A/ater/ acetonitrile). 9 ng (46.5%

of theor.) el c ound i s, ] ed. LGM (Method 5): R = 2.51
mn mz = ﬁé@%ﬁ?@%ﬂ)k—é%ﬂww%%%, DVBO-d6): S = 8.3 (s, 114),
7.48-7.3 (m 7H), 7.12 (d, 2H), 6.20 (dd, 114), 5.58 (d, 214), 5.60 (t,
| H), 3.85 (91-NB (400 MiFz, OMS@H)): § & &2 (MH)21HHS-7H3 awphid), 7.40-7.30 (m, 3H), 7.15 (d,
5-(4- Met hoxgphegxl ) - Giﬂg)henyl -N-[6-(1Htetrazol - 5-%/[I Lhexyl]furo[ 2, 3-d] pyrimd
i ne- 4- ami ne?HH3€% & 1y &0 (+RANZ-0814> 21, \5BHie8dm. 401 630t dr dmgHDcount ries - 112
Stir 0.098 g (0.23 mmol)
7-{[5-(4-meg pRenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] am no} -
heptanenitriTe, 0.41 g (3.5 mmol) trinmethylsilylazide and 86 ng (0.25 mmol)
di-n-butyltin oxide in 5 m toluene overnight at 80C. After concentrating
by evapot at $-0i:(4tMgtkoxyphenyig-6rrbenydfyeo (2. 3rdipytimpdin-4yHaminp heyanofs agidisqdigm salt
hydrochl oric acid and extract with nethyl ene chloride. Wash the organic
phase 5 with sodi um chlgr¢dey solution, dry over magnesi um sul phate and
concentrate by evaporation. \Purify the raw product by RP-HPLC (col um:
G onsil 250 nmx 30 nm 10m /-acytonitrile/water gradient: 0-3 min 5%

Q h N§B%

h

acetonitrile, 3-34 mn 5%--& 98% acetoni{yil 3 8 1d
acetonitrile). 61ng(55%of epr.) ON the’titl™é cofpound is obtained as
white crystals. LG M5 (Method 2N 30 mn; = 469 (M:tH)' 10 ' H NWR

2. m
(400 MHz, DMSO-d6): 6 = ~N8-3 (s, 1H),” 7.5-7.25 (m 7H), 7.15
(m 214), 5.1 (m 1H), (8. pprox. 3.5 (m nasked by DVSO
signal), 2.85 (t, 2H, 1)

Dissolve 200mg  (0.464 mmol)  6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
yl]amino}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 hydroxide 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-de): & = 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—Q

Stir 1.00 g (2.4 mmol) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
yl]amino }hexanenitrile, 4.19 g (26.3 mmol) trimethylsilylazide and 0.91 g (3.6 mmol) di-n-butyltin



(mizH) 1.1-1.3 (m 4K . Exanple 8
6-[ (5, 6- D phenyl furof 2, 3-d] pyri m di n-4-yl ) am no] hexanoi ¢ acid nethyl ester Q

HN Ol~ CHBHCQ 1 163- E@relgl_ﬁw&ng (0.131 mol )

6- [ (6- br onp- 5- phenyl fur o[ 2, 3-d] pyri m di n-4-yl)am no] hexanoi c acid nethyl
ester, 0.131 m of 2 M aqueous sodium Cﬁ phonate solution (0.26 nml), 4.6 ny
(0.006 nmmol) bis(triphenyl phosphine) paI adi um(B) chloride and 20 ng (0.164
nol ) phe | bo QC, .After
Cool 1 ng” S0 AESPALENRGE ByEg B8 RRL sPeshiring Aot Hoh, BBl B il

wat er / acetiromiater, idc&i)fy \8& dijuté &4drﬂ:%lm‘ic iclndaamd )xtmfct wme mettl@ﬂ@etchmmowml ths

obt ai ned. LC- MS @1 M I éu H%e q 5

DVBO- d6) : °§am°8’ m ¢ °%‘ée ff’%’n(ﬂﬁy %Vﬁﬁ ma?“*ﬁ“i‘“‘? Jphate gn fl‘—’l?cemf g y 7. 30
(m 3H), 4vd&ératibn. Pllefy the. 160 ;(r&ducﬁw RPHBE (QlundiGromsillZ5((tm 2H) mml.19Qmit. 3

(m 4H), 1.18-1.10 (m 2H).  BHC 05 1 163-Foreign Countries -01.13- Exarrple
9 6-{[5- (4°%¥W§P/‘ﬁﬁ@ngfﬂ‘)lelﬁ~ 5B amig | 10 @F@nrgmle] WngP%-z?- 98% arstertriles amdi c
acid meth e ]

6-[ (5-br o?llr{én % £ecr?§/ ar o[%%%?é@’e R fréqu%frngﬁgfﬁgéglngﬁg@kggﬁhg an5d (rirrgt hyl
ester, O. bzermtghtcﬁt 50°QVirng eaum &pidE tgahlmrf‘x?@mw e4%odfuthean of the2tdtlengpmippunddis2 ny
(0. 006 nmy phine)pal | adi un(11) chloride and 20.3 ny

(0. 149 Ham@&?sathf\bsg%@g rggr}?l?: acid under argon in 0.4 m DVSO for 1 h at
80C. After cooling, purify the mxture di rectly by preparative RP-HPLC

(gr adi ent LOAES éMethod o R + 2i2R @in; ﬁﬂkkd\ﬁéd\ﬂbﬂ) chr omat ography on silica gel

(sol vent: cycl ohexane/ethyl acetate). 38.1 ng (74.2% of theor.) of

10  'H-NMR (400 MHz, DMSO-d): & = 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 §

(2E)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro(2,3-d]pyrimidin-4-yl]amino}-hex-2-enoic acid methyl

15 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-phenyl-
20  furo[2,3-d]pyrimidin-4-ylJamino}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/acetonitrile). 23.4 mg (10.8% of theor.) of the

desired product is obtained.

25  LC-MS (Method 2): R, = 2.65 min; m/z = 444 (M+H)"



10 the target corrpound |s obt ai ned. LC—MS (Met hod 4): R =3.15mn;, mz =
430 (M+H)' BHCN : DiviSs . 6 =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). Exanple 10 15

6-[(5, 6- Diphenylfuro[2 3- d]pyrirn'di n- 4-ylyani no] hexanoic acid HNOH O / \

/1 J ON Di e275 0.06mm)

6-1(5, 6- i S (A08PA8 LMSORPND i oy Pa e A3 AR AED B by 14 o1
in 0.1 m nmeyaRsldd, q}g%msw@a@s %tﬁgdm)m 93 (s"‘@f—l?@ 6355} 7B @921, 2275 M
sodlumhydrOX|de solu tion. Stir the mxture for and then Iightly
acidify wt&10 (my22p, h%lé?:(ﬂl@rH)c acid. Extract the aqueous phase three times
wi t h di chl oronet hane. Conbine the BHC 05 1 163-Foreign Countries -114-
organic phaﬁe%%@ pg dry over nagnesium sul phate, concentrate by vacuum
evapor ati on y the residue at high vacuum 25 ng (96.1 % of theor ) of
t he target conpound is obtained. LCGM (Method 5): R = 2.51 min; mz = 402
(MerH) ' H NER)-6300(4MzthoDIpBMYYE-phesy 1furd[2.5-d]iprimidin-43yl Iejninog - h3§2(6901c 1H), acid
762751(rBd1 746741 5(m 2H, 7.39-7.30 (m 311), 4.97 (t, 1H),
3.39 (q, 2 211), 1.45-1.35 (m 411), 1.18-1.10 (m 2H). Exanple
11 6-{[5-(4- I\/tethyl phenyl) 6- phenylfuro[2 3-d] pyri mdin-4-yl]am no }hexanoic
acid H3C HN OH O- | NH,C6-Mi ssolve 30 ng (0.07 nmol)

6- {[ 5- (4- net hyl phenyl ) - 6- phen rof 2, 3- d] pyrim di n-4-yl]am no}-

Put  19mg (0.043 mmol) (2E)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
yl]lamino}-hex-2-enoic acid methyl ester in 0.5 ml THF and, at RT, add 0.43ml 1 N sodium
10 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)"

15 'H-NMR (400 MHz, DMSO-dg): 5 = 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 (q, 2H), 1.52 (m, 2H).

Example 7
5-(4-Methoxyphenyl)-6-phenyl-N-[6-(1 H-tetrazol-5-y)hexyl]furo[2,3-d]pyrimidine-4-amine

H,C—0
—N

O /\/\/\/M /N
HN N



|

" hexanoic acid met hyl ester in 0.1 m nethanol, 0.05 mM THE and one drop of
water, and add 0.1 mM of 2.5 M sodi um hydroxi de solution. Stir the m xture

for 1 h atBBC0add 68fereigniGpunirigs aci dify with 1 N hydrochloric acid. Filter

off the precipitate with suction, wash several times with water, and dry at
hi gh vacuum 28 my (96 5% of theor ) of ige target compound is obt ai ned. " 15
LC-I\/IS(I\/Ethod4 = 2.70 mn; 4 ' 'I—|-N|\/R(400|\/Hz DIVISOd6)

8 = 12.0 ( 8.33 (s 0 )

3.38 (q. 2, (3% % 23 39}, 951%%4%}10&1 enya%zpoh@ﬁ?l@#% A finydin gy lgmiiol (
211). Exanhﬂpﬁnéxﬂtnle 0.41 g (3.5 mmol) tr1methyls1lyla21de and 86 mg (0.25 mmol) di-n-butyltin oxide in
6-{[5- (4-Met hoxyphenyl ) - 6- phenyl f urof 2 {3) yrimdin-4-yl| oxy} hexanoi ¢ acid
et hyl est et MBitieps oyemight at §P;- dyfte tf)‘tm?f}"iaé’ég Y 95potpien. g3k up the fopidpe 1 waterg N

Add 42.8 n&lcﬁ%_?ﬁlﬂmlﬂyéi{})d%hlﬁﬁp Y6idl! hﬁﬂ%‘hﬁét@ﬂth‘ Iﬂetﬁ’}‘léne RIDBIIO W ash-the orgiﬂ?é %hak@
portions, to a mxture of 300 ng (O nmol )

4- chl or- SW(tlnscvﬁbmlh@leﬁersylluylols dpm@ﬁgrl mmqlmn:?}uwpgy rangdicdngeatrain by ezfiwratg)n( 1.34
nol ) 6- hyg|[.gxy x d.et e T d Stir
the 5 mxturfeR’(f or% bg glst}ﬁq‘n% a{ﬁdllu?imch %’lerlreﬁg%%gl a’gdZ(\)Na ér %Sh

t he organi abetphmﬂe’waxet @rad&ﬁit 0BanRbY% acttanitrizhB-04 inde S%ObLa&%mqetdiuﬁt;dleovceBs sl um
12075 g (95 SFPGTER b <¥a¥a?ﬁmsort>§a@t‘%%%§%rbﬁﬁm SeQRinedar RUEHHER the
resi due. LC—I\/S (Met hod 5) R, 3.25 mn; nmz 461 (I\/H—I)+ 10 1H NMR (400

MHz, DNBOE@MS@{&hc%ﬁm(ﬁzwhhhm?zBﬁ@(M+H§H), 7.44-7.39 (m 5H), 7.03 (d,
2H), 4.37 (t, 4 04 (q 2H) 3 81 (s 3H), 2.21 (t, 2H), 1.61-1.55 (m

21-0, 1.50-1.42 ( ampl e 13
6-{[5-(%- N&NWHQ bMS,ShésbfyH &ﬁ@r-z; @i)d]?-éw,ilhﬁ),d’i-ﬁﬂ@é (m,) 78Ry 1 hetea .- hci d

(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]hexanoic acid methyl ester

o
O HN/\/\/\H/\CHs
o
7R
(O~
o ~

15 N

Stir 55 mg (0.131 mmol) 6-[(6-bromo-5-phenylfuro[2,3-d]pyrimidin-4-yl)aminolhexanoic acid
methyl ester, 0.131 ml 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-dq): 5 = 8.34 (s, 1H), 7.62-7.53 (m, SH), 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 (t, 2H), 1.50-1.35 (m, 4H), 1.18-1.10 (m,
25 2H).



H3CO OH ON 15 N Dissolve 103 ng (0.224 mol)
6- { [ 5- (4- neBHIX¢PhesBFdreifn Ob@ydsf ur of 2, 3- d] pyri mi di n-4-yl ] oxy}- hexanoic
acid ethyl ester in 2 M THE and, at RT, add 2.2 ml of 1 N sodium hydroxide
solution. Stir the m xture overnight, then neutralize with I N hydrochloric
acid and concentrate by vacuum evapor att ba.” Puri fy the residue by
preparative RP-HPLC. 23.2 ng (24% of theor.) of the target 20 conpound is
obt ai ned. Bi#zample® 163- Forei gn Countries -116- LC-MS (Method 5): R = 2.73
mn; mz == 433 (M+tH)'. Exanple 14
5- (4- Met hox 3 V_51éh= 510 Bt &a9LviRz 2, 3-d]
oyt i i ne Be B R RED Ry R bl Ao Bt b 45
6- {[ 5- (4- net hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n- 4-
yl Joxy}hexanenitrile, 0.79HgG(3.2 mmwol) di-n-butyltin oxide and 3.68 g (32
mmol) trinmethylsilylazide in)4-m toluene overnight at 80C. Then add 1 ni
et hyl ene glycol, stir for 1 der reflux and then cor&g:ntrate by
evaporation. Take up the resiW n etHW a reQy dilute
hydrochl oric acid and with sodtuf chl oryde solution, gry, and concentrate by
evaporation. 10 Purify theg RP- HPLC (cobumm: Gronsil 250 nm x
40 mm 10 m  acetonitri N 0-3 min 5%acetonitrile, 3-50 min
5% -* 98% acetonitrile, %}tonitrile). Crystallize the

ther. 372 ng (38% of

Stir 50 mg (0.12 mmol) 6-[(5-bromo-6-phenylfuro[2,3-d]pyrimidin-4-yl)amino]hexanoic acid
5 methyl ester, 0.12ml of 2 M aqueous sodium carbonate solution (0.24 mmol), 4.2 mg
(0.006 mmol) bis(triphenylphosphine)palladium(If) chloride and 20.3 mg (0.149 mmol) p-
tolueneboronic acid under argon in 0.4 ml DMSO for 1 h 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 acetate). 38.1 mg (74.2% of theor.) of

10  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 = 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

15  6-[(5,6-Diphenylfuro[2,3-d]pyrimidin-4-yl)amino]hexanoic acid

HN/\/\/\H/
(0]
AN
o ~

N

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 ml 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

20  hydrochloric acid. Extract the aqueous phase three times with dichloromethane. Combine the



theor.) of the title conpound is obtai ned as beige crystals. LC- M5 (Met hod
5): R =2.39 mn;, mz 456 (MH' 15 'H NVR (400 MHz, DMSO-d6): S = appr ox.
16- 14 ( br ¢&# 05 1163-Forgign Counfyigs ~ 7. 55 (m 2H), 7.4 (m 5H), 7.0 (m 2H),
4.35 (t, 2H), 3.8 (s, 3H, 2.3 (t, 211), 1.6 (m 4H), 1.2 (m 2H). Exanple
15 2114 -

5- (4- Met hoxyphenyl ) - 6- phenyl - N- { 3- [ 2- (1Htetrazo| 5-yl) et hoxy] propyl}furo[2,

iGg] Eg: 'elmoﬁg E'% L?n?sF?gﬁsd1$ eCI: r%[g}}u %?JIQ%IE( ng?h{ra% le/a%uum evaporap 36n dnd dry the

5-(4- met hmes;qmlaeﬂygl) vzﬁm]ﬂinéhf)yﬂlg@é{l%c[fﬂaeoy)aﬂifdbd ﬂargmydopfpomd i} bowwiap®, 3- d] -
pyri m di ne-4-am ne, 552 ng (4.8 mml) trinmethylsilylazide and 119 ng (0. 48

nmmol ) di in.10 m tol overni ght at 80C. Then cool the
mi xt ur e aﬁ‘ﬁgﬁggkﬂig}i{ bg Sé\?glbd?g*'ié@z.(ﬁggﬁssol ve the residue that remains
in methylene chloride and wash with water and sodium chloride 5 solution.

Dry the or‘gamn (mmﬁzommsomgrmslmm(sulspn@tesam 1H9nn@m satlﬁ my vhe-7rqt ary
evaporat or r educed pressure. O| um:

& onet B 260, 30335k 26057 G Boh?d 5 Pl el Gt EhES (. 8 b0
acetoni trigdyepy3-34 mn 5% -> 98% acetonitrile, 34-38 min 98%acetonitrile).
48. 6 ny (éz%of theor.) of the title conpound is obtained as a col ourl ess
solid. LC-M (Method 4): Rt = 2.44 min; mlz = 472 (MtH)' 10 ' H NWR (400
MHz, D\VBSOEsampledl- 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 nmasked by

H20), 3. 0%—{([5-(4-1%1'5911y1pi11en§/‘1:’)-4-ﬁléi1ﬂfuro[§,|§Dd]p}]1:'fﬁﬂ5m-l4eyl]]a§1ino}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)"

TH-.NMR (400 MHz, DMSO-dq): & = 12.0 (br. s, 1H), 8.33 (s, 1H), 7.48-7.30 (m, 10H), 4.9 (t,
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-yl]oxy }hexanoic acid ethyl ester



3-(3-{[5-(4- Met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ]am no)

pr opoxy) pr ApHONS ¢ 16%-Fokeighi®GufdritiN ~~ O v OH N 15 o Heat 160 ng (0.37 mmol)
5- (4- met hoxyphenyl ) - 6- phenyl - N- { 3-[ 2- cyanoet hoxy] propyl } furo[ 2, 3-

dl pyrimdine-4-amine in 6 m conc. hydroEP oric acid to boiling, and stir
for 7 h. After cooling to room tenperafufe, dilute with water and extract
with ethyl acetate. 8 organi ¢ phases over nagnesium sul phate and
concentrate by evapor aQ)n Repeat ed purification of the residue by RP 20
HPLC (colum: G onsil 250 np O mm 10 m acetonitrile/water gradient: 0-3
mn 5% acetonitrile, 3-34 * 98%aceton|trlle 34-38, mn 98%
acetonitrile) and flash (%‘sg'l/ver?t gradient:
ethyl acetate -> ethyl 5: 1) yi eI dsii an oil, which is then
di ssolved in ethyl acetg XNadd diisopr oPyl et her until cloudi ng
occurs. After standi ng/o thelrefri gerator, a yellowsh solid is
obt ai ned, which is take 25 \n _df chlgr onet hane. After concentrating by
evaporati on once again, T t he (Pe5| dNe with diethyl ether. In this way,
7.1 mg (4.3%of theor.) of the title conpound is obtained as a grey powder,
whi ch beconmes oily again after sone tinme. BHC 05 1 163-Foreign Countries -
118- LC- M5 AddeAoug 49diurhydride (40% dispersign in eil, apmox.NidH) mmoly inpRetionp @t Ko a

365 (1, el dodine g T%%l*i'EP‘%%aé'{”'m?*ngyﬁ%“i‘&%'Hé‘e s 2 by

1.6 (m 2 214@@(&&4@1111@1) 6-hydroxyhexanoic acid ethyl ester in 1.0 ml THF and 0.7 ml DMF. Stir the

L5, ARSI Ay AR A AT DR B Mol

saturated sod1um 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-de): & = 8.57 (s, 1H), 7.56 (m, 2H), 7.44-7.39 (m, 5H), 7.03 (d, 2H),
437 (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-ylJoxy } hexanoic acid

H,C—0

15 N

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. Purify the residue by preparative RP-HPLC. 23.2 mg (24% of theor.) of the target

20  compound is obtained.



N N Dissolve 150 ng (0.37 nmol)
5- (4- met hoxyphenyl ) - 6- phenyl - N- (5- am nopentyl )furo[ 2, 3- d] pyri m di ne-4-am ne
in 10 m ﬁiﬁ;&@é&@@wﬁw 3 ntrgs 0C, slowly add, dropwise, 50 ng 10 (0. 41

mol ) met hyl oxalate chloride and 72 ng (0.56 nmol) DI EA sinul taneously.

Stir for a further 1 h at roomtenperatyge. Dilute the mxture with

net hyl ene chl oride and wash with water and sodi um chl ori de sol ution.

Conbi ne t he~qy ' ages . 0 esi um sul phate and concentrate
in the rot grcyggg%tg?cg%brﬁf %’z?ﬁlrgt}rlyﬁeﬁ%gl a%le' by RP-HPLC (colum: G onsil 250
mmx 30 nm 10 pm acetonitrile/water gradient: 0-3 mn 5% acetonitrile,
3-34 mn 5¥xamip®3% 15 acetonitrile, 34-38 mn 98% acetonitrile). After
concentrating the product fractions by evaporation, chromatograph the

resi due on:sj Lj I ' i | u , ohexane/ et hyl
acetate 1: ﬁl."Mf&%égp%n}%lg%%%?l'?ﬁ@%tetg%&f %égghé}l?ﬁgxygg&t %rﬁ)&%%-giqygmé i ned as a
colourless foam LC-Ms (Method 4): R = 2.60 mn;, mz = 489 (MrH) = ' H NWR
(400 MHz, DVMSO-d6): 6 =HCS-Qin, 1H), 8.30 (s, 1H), 7.1-7.45 (m 9H), 5.1
(m 1H), 3.85 20 (s, 3H), 3.% s, 3H), approx. 3.4 (m 2H, partially
masked by H20), 3.1 (g, 2H), .1 (m 6H). Exanple 18
(5-{[ 5- (4- Met hoxyphenyl ) - 6- ph ar o[ e Y] 4 | ]am no
} pentyl ) am no(oxo)acetic acid & 05 17163-Foreign CotintriNes - 119- H3C-O
IOJ OH HNH/ 00 "I 11 j X 9 30 ny (0.06 nuol)”

SNd] pyri mi di nF4-

5  Stir 1.00 g (2.1 mmol) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJoxy}hexanenitrile, 0.79g (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 1 h
under reflux and then concentrate by evaporation. Take up the residue in ethyl acetate, wash with
dilute hydrochloric acid and with sodium chloride solution, dry, and concentrate by evaporation.

10 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)"

15 'H-NMR (400 MHz, DMSO-d;): & = 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-phenyl-N-{3-[2-(1 H-tetrazol-5-yl)ethoxy]propyl} furo[2,3-d]pyrimidine-4-

amine

20 N



y] ] am no} pentyl ) am no(oxo) net hyl acetate in 3 m dioxan and add 0.12 ml 1 N
sodi um hydr gH@les 1 $63-Bdreioh Colgdids, stir for | h at 50C. Concentrate the

m xture by evaporation, take up the residue in S water and wash with

nmet hyl ene chloride. Acidify the aqueous phase with | N hydrochloric acid

and extract with ethyl acetate. Separate‘”‘?e‘ organi ¢ phase, dry over

magnesi um sul phate and concentrate by evaporation. 26.5 ngwé91% of theor.)
of the titl StEddpoaie3? smebt aidraethayphenyhrophenyi-Yaidr(2crenogthpneraed: 2. &dl- =
2.10 mn; g i ' ( idVBEe f®)mg @, 19 dicAbutyik .
8.30 (s, | p?r"%‘Td%’-?eﬁ st ’n%szé%(fj%rmgﬁbgﬂﬁ)%%a,m 3 8g@("s“’,” %“%‘?‘“ﬁgpr ox.®3.4
(m 2H, par toxaleliy 10rmé kadebnb pvéight, at 30U5 Then capijhe mix@rejant copgenBay by crapaiiene 19

- ot ooyl B S A e A et

4- [ 3- ( 2- sy anortibi Dy etehogan]c-fhafedoveeiimesiph sulphate rdptoecepirite irofh2 r@arg evaporator

pyrimdi ne, 749 6.5 1) . tringt ilylazide and 1 0.,65 ) .
di - n-butyl t iaﬁfegk?rregé’_g?sﬁ“re-%'ﬁ% t%d?sﬁﬁgyﬁéﬁr‘gﬁf’ﬂw- @6‘&‘5%%?&3{‘8{‘%@)”’
mxture by exapairadivaes grhdik@: 0B nhil89 KeioHiusle] 1134 Wl 8% -319¥%Adek@hitrile, W43 min
di lute hydrochloric acid. Next, extract with nethylene chloride. Wash the

organi ¢ ext rif% asetphitie)s 4816 me B 4P of theer.) 9bthatitle pomppugpd is\pbtained ghegdlentiesssolithat e
and concentrate by 20 evaporation. Purify the residue that remains by

RP- HPLC ( colyiks (W igh. & X. mf - 10yvpm  acetonitril e/ water

gradi ent : 0-13 msn( 5% ac 'tct)ni%t'ri 1e’, % 5% r(nMnQ%%» 98% acetonitrile, 50 BHC
05 1 163-Foreign Countries - 120 55 mn 98% acetonitrile). To renove

or ganot i ® cohPEMRA400 Mitzs BMEO-ddned Héb.0 €brf 9d M), Rt Saisndd), 7.4-7.46QmpPH), Sl2uenéHand

d
ol vent undib Gzttt b brBlot e vhertis WERR PeRELRDS G B3: Rl ¢

dilute hydraghl oric acid and

Example 16
3-(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino} propoxy)propionic acid

H,C—Q

15 N

Heat 160 mg (0.37 mmol) 5-(4-methoxyphenyl)-6-phenyl-N-{3-[2-cyanoethoxy]propy!}furo[2,3-
d]pyrimidine-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-
20 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 diisopropy! ether until clouding
occurs. After standing overnight in the refrigerator, a yellowish solid is obtained, which is taken up
25  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.



|

wi th sodium chl oride solution, dry, and concentrate by evaporation.
Purification of the residue by 5 RP-HPLC (colum: Gonsil 250 nmx 30 nm 10
m acet oniBHG 03} hed-Foreign gaunsiies: 0-3 nin 5% acetonitrile, 3-34 min 5%- 98%
acetonitrile, 34-38 mn 98% acetonitrile) gives 82.6 ng (42% of theor.) of
the title conpound as a beige foam LC Mg (Method 5): R = 2.38 min; mz =
459 (MtH) + 1H NWR (400 MHz, DVMSO-d6): S = 8.55 (s, 1H), 7.3-7.55 (m 7H),
%(gnér‘e g("}')c-M‘é-(@Ie{h%h4%'12#2§12§nin;1n9/zﬁ=s4nsﬁ\ﬁ'lﬂ)+3'6 (m 4H, 3.0 (1. 211).

5- (4- Met hoxyphenyl ) - 6- phenyl -4-{3-[2-(]] H tetrazol - 5-yl ) et hoxy] propoxy}fur o[
2, f d]( pyr iIH’iI‘m’IRﬁMOI'B;IHZ,Q)MSDid}): & (aBN (s,ﬁlu{')n.ﬁﬂﬁs F? 419, ﬁz (ﬂlrr]gh), 3.[85 (s, 3H), 3.65

4-[ 3-(2-cyanqet hoxy) propoxy] - 5- ( 4- met hox enyl ).- 6-phenyl furof 2, 3- 15

d] pyri m di(hgﬁ)asmmhﬁ-%(ﬂ8Hnl??6“|“)‘1YtHfaﬁlfféthﬁ;§?a|2;}l(éz?ﬁ}el-%% 204 ng (0.70 mmol)
di-n-butyltin oxide in 10 m toluene overnight at 80C. Concentrate the

m xture bygxggﬁggqryati on, take up the residue in water and acidify with
dilute hydrochloric acid. Next, extract with nethylene chloride. Wash the
organic extracts with sodiumchloride solution, dry over magnesium sul phate
and coAcehi-tiat@-Mgmhoxyphesph-airhenylfupls.3-Alpyrimidin-¢y{lamwot neatyDpmmaiore)msthyRP- HPLC
(colum: Gogsil 250 nmx 30 nm 20 10 m acetonitrile/water gradient: 0-3
mn 5% acetonitrile, 3-50 mn 5%-* 98% acetonitrile, 50- 55 m n 98%
acetonitrile). To renove organotin conpounds, dissolve the beige foam
obtained in 10 mM HglTu&he and add 1 m ethylene glycol. After heating for 1
h under reflux, renove thg—sgQlvent under vacuum DDssolve the residue in

met hyl ene chl ori de, di lute hydrochloric affid a@(i Wi th sodi um
chloride sol ution, ADe by ayapor,at d

3 (fication of the
resi due by 25 RP-HPLC (coMumX: 511 250 mm X mm|| 10 gm?

acetonitril e/ water 0 X Q5% acetonitrile03-34 mn 5%-> 98%
acetonitrile, 34-38 p '\r'le) gives 46 nmg (21% of theor.) of
the title conmpound R ; C 05 1 163-Foreign Countries

O™ ™N

Dissolve  150mg  (0.37 mmol)  5-(4-methoxyphenyl)-6-phenyl-N-(5-aminopentyl)furof2,3-
d]pyrimidine-4-amine in 10 ml methylene chloride. At 0°C, slowly add, dropwise, 50 mg
10  (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 1
and sodium chloride solution. Combine the organic phases and dry over magnesium sulphate and
concentrate in the rotary evaporator. 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%
15  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-d): & = 8.9 (m, 1H), 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 H,0), 3.1 (q, 2H), 1.6-1.1 (m, 6H).

Example 18

(5-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Jamino} pentyl)amino(oxo)acetic acid



-121- LG
DVSO- d6) :
4.35 (m

masked by

MS (Method 4): R = 2.62 min; mz = 473 (MrH)~ ' H NVR (400 Mz,

SBHAS D1d30Forein Cdksies8- 55 (s, 1H), 7.3-7.55 (m 7H), 6.9 (m 2H),

2H), 3.8 (s, 3H), 3.65 (t, 2H), approx. 3.4 (m 2H, partially
H20), 3.05 (t, 2H), 1.65 (quin 5 Ceneral Procedure A:

Pal | adi um cat al ysed aryl ati on of 5-brono: %lphenylfuro[z 3-dl pyrimdine

derivativ
aryl boron
sol ution)

chloride to a solution of 1.

es Add successi vel
ic acid, apprdkC2t
and approx. 5 nDI-

at RT, 1.2 to 1.5 eq. of the correspondi ng
eq. sodium carbonate (as 2 M agueous
64 [ al ladiunm(11)

ro[?gﬁ 10
prox. 3

d] pyri m di n-4-yl)am no] - hexa e Ky

nmol/1). Stir the mxture for of 3-18 h at Henpepatures of 70-90C
After cooling, isolate thetarget\prodtigt directly from®he reaction
solution by RP-HPLC (el ' ire/water gradient). |If necessary, it
can be further purified ¢ graphy on silica gel (solvent:

di chl or onet hane/ nmet hanol ‘e /ethyl acetate m xtures). 15 The
foll ow ng exanpl es are prepared according to General Procedure A: Exanple
Structure Analytical data 21 HaC-o LG-Ms (Method 5): R =2.95 Fmn, mz

464 (M+ H)' Dissob '3071(g C~@OH& npmoIH NVR{[6 4OMettibizy phOVDESS-pl@ny Ifure] 2:3-dpy3Bnidis;4-

1H), 7.45-
3.39 (q,
1 163- For

5

10

15

20

S f“ﬁ é} g’ Ef%é #] 3..94 (g (i . 59. 3&1@
2H)yﬁa1§ n&em(y Yam ﬁé%)HQ)):[ne zi;ice 1(1 l_ri)ll Zﬂ_Bxan fn %d_d 1_91‘)_'}171 rﬁogla ﬁl_ydrg & 05
ei golufiai Nekd, et& 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-dq): & = 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-phenyl-4-{2-[2-(1 H-tetrazol-5-yl)ethoxyJethoxy} furo[2,3-d]pyrimidine

H,C—Q

Stir 180 mg (0.43 mmol) 4-[3-(2-cyanoethoxy)ethoxy]-5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]-
pyrimidine, 749 mg (6.5 mmol) trimethylsilylazide and 161 mg (0.65 mmol) di-n-butyltin oxide in
10 ml itoluene 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,

10 pm; acetonitrile/water gradient: 0-3 min 5% acetonitrile, 3-50 min 5% — 98% acetonitrile, 50-



-122- Exanple Structure Analytical data 22 0O/NO LC-MS (Method 5): Rt = 2.89
mn, mz = 460 (MtH+ \ / H\® 0,CH3 'H NWVR (400 MHz, DMsO-d6): Il 0O N 8 =
8.32 (s, MHCOYIAG3-ForeigpMpuntfes\- 7.41-7.32 (m 3H), 7.13-7.08 (m 2H), 6.97
(d, 1H), 5.30 (t, IH), 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). ¥§OI—BC-0 LC-M5 (Method 5): Rt = 2.79
CH3’\’\’\/0 mn, mz = 460 (MrH) + HN ~" "~ p~CI—|30I—|-NI\/R(400|\/Hz

DI\/BO dé . 42- 7 d, 8 (d,
) gS (rFm 9%43 gce ng 411}_0’[’0 rgﬂfve %,rggwé)tlﬁ ?%?p%llg‘)ii, %@%l&e 3)6&(, rir‘?an? tam %(

( t 2H) 2100l télﬁene&hl)l addlL1 ﬂﬂeﬂlyIBBe glydol. Ay healm@ﬂer]l }OlﬁldémeﬂQ)H)remM tlFe, sﬁl\leﬁi- VB

( I\/Et hod 2):

(400 MHz, ‘-Bﬂg 88‘}“ %lsgohze gmeg%smﬁjg in Ij_lpﬂ‘lylgrye é‘i(?rtda W%PDWIth dll-EIe h?droc lor?c acljé ynl\éR

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 um; 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)"

'"H-NMR (400 MHz, DMSO-dq): & = 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—OQ
N—N

\
O O/\/\O/\/LMEN
1,
(O~

0~ P

N

Stir 200 mg (0.47 mmol) 4-[3-(2-cyanoethoxy)propoxy ]-5-(4-methoxyphenyl)-6-phenylfuro[2,3-
15  d]pyrimidine, 804 mg (7.0 mmol) trimethylsilylazide and 174 mg (0.70 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 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 gradient: 0-3 min 5%
acetonitrile, 3-34 min 5% — 98% acetonitrile, 34-38 min 98% acetonitrile) gives 46 mg (21% of

theor.) of the title compound as a beige foam.



ON7.72 (d, 2H), 7.38 (s, 5H), 5.37 (t, 1H), 3.59 (s, 3H), 3.37 (g, 2H),
2.29 (t, 2HBHCO0SN16B3-Pileigm{Countdids 1.23-1.14 (m 2H). BHC 05 1 163- Foreign
Countries -123- Exanple Structure Analytical data 25 C LC-Ms (Method 5): R
=3.06 /~"~["~~ 0 -mn; rrlz=450(|\/[lri]ﬁ)_' HNv v pCH o' HNW (400
MHz, DMSO-d6): S =8.35 (s, 1H), 7.62 (d,”2H), ON 7.52 (d, 2H), 7.41-7.31

(1.mz4-5H)1f 153342191‘4%@33’%)‘%5%3%%% %/%{4};%9@%1)4 }?: EH)z 9%' 53--1 'm'4ﬁ; (Qzé@ 442

(M) + HN - - p -CH o 'H NWVR (400 Mz, DMBO-d6): r NS =8.35 (s, 1 H),

7.19 (d, 2140.NMR (MOMBR, HMS024): 5 =7 164 (b s3 1HY, M 555k 1H), 53845 (Gd7H)] 69)m, BP9
(d 1°H, 539 (d 10 515 (d 1H. 3.58 (s, ~3H 337 (g, 2H . 2 28 (t,
2H) , 435 (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).

5  General Procedure A: Palladium-catalysed arylation 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 e‘q.
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-
10 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).

15 The following examples are prepared according to General Procedure A:

Example Structure Analytical data
21 H,C—0 LC-MS (Method 5): R, =2.95
F O o min; m/z = 464 (M+H)"
HN/\/\/\“/ \CH3

p Ny o 'H-NMR (400 MHz, DMSO-dy):
Q » 5=8.33 (s, 1H), 7.45-7.25 (m,
8H), 5.35 (t, 1H), 3.94 (s, 3H),
3.59 (s, 3H), 3.39 (q, 2H), 2.29
(t, 2H), 1.54-1.40 (m, 4H), 1.26-
1.17 (m, 2H).




1.49-1.39 (m 4H), 1.19-1.10 (m 2H). 27 F3CGO LC-M5 (Method 2): R = 2.99
/ C-min;, mz =500 (MMHH  HN- - p -CH, o 1HNWR (400 MHz, DMSO-d6): S =
8.36 (s, BHICOYb&XkpreigMfounried-) 7.56 (m 2H), 7.40-7.31 (m 5H), 5.21 (t,
1H, 3.59 (s, 314), 3.3 8 (q, 2H), 2.28 (t, 2H), 1.51-1.39 (m 4H),
1.22-1.13 (m 2H). Ceneral Procedure B: Jydrolysis of nethyl esters to
correspondi ng carboxyllc acid derivatives Add, at RT, 1.5 to 10 eq. sodium

hydrOXI deras—1—N pgteous sotut+on—to—a——sotution—pf—the—ret h"ydl ester—Hn THE

or THE/ net lExamiple( L: 1) (concentStaicteie appr ox. 0. ObAhdlyfkeabdael /1). Stir |the

rn'Xture f\r%&pvr=cd C‘F 0-5-18 hg{ maﬂé‘fthl al PleluLtrnll-/n or |J%hf|

acidify withah N 1ydroch+~0n c acid. If BBC 05 1 [IcGMOMeétR FORH T 8ES |- 124-
precipitation of a soliy ogcurs, the product can belsolated by,.filtration,
washing wth water and /®fyi ng at high vacuum N@%‘rﬁézt M+ he t ar get

conpound [s isolajed di ly froq oduc i f necessary after
extraction with d{chloro H by prep 9Vlat\l%lé RIH-TPIM_M @%MH’,ZHPM O-dg):

wat er/ acetonitrileg \i Jhe follow ng ex h r
according{to Cenefa OCE /B Exanpl e Struc%?g% 91% ?c% adﬁS £8
H3C 0 LG M (Methpd ¥ R 0= 2\63 nin, mz = 4537.4M&g(mr-3H) HNR7.68 Ghy |1 01

"HNWR (400 Mz, DVBO-d6): 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): R,=2.79

min; m/z = 460 (M+H)"

'H-NMR (400 MHz, DMSO-d;):
& =8.32 (s, 1H), 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 F.C LC-MS (Method 2): R; =2.90
min; m/z = 484 (M+H)"

p Sy o "H-NMR (400 MHz, DMSO-ds):
O g | ) §=8.36 (s, 1H), 7.91 (d, 2H),
7.72 (d, 2H), 7.38 (s, SH), 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).




8 =12.01 (br. s, 1H), 7.47-7.25 ONJ (m 9H), 5.35 (br. s, 1H), 3.96
(s, 3H), 3.BPMCOBDI@GaEordkd Cottrdd (t, 214), 1.52-1.40 (m 4H), 1.28- 1.16
(m 2H). 29 0°0 LG-MS (Method 5): R :243 mn, mz =446 (MH' /OH ~ |

HN TIf 1H NVR (400 MHz, DVBO-d6): | | 8 8 32 (s, | H, 7.49 (d, 2H),
0 7.41-7.32 (m 3H), 7.12 (d, 1H), 707{ 6.99 (d, 111), 6.19 (s,
2H), 5.21 (f-—214-1) 3. 45-3 25 (m ol 1 g2 ff, oLy 1.45-1 35 (m 4H),

1.18-1. 10 (nExa,H;,le B0 H3C- O LC- MirdcMiaehod 4): Rt = g,.@,gncacmam mn mz =
446 (Mr1-1 EN=~ Ol " H- NMR (400 Mz, DMSO-d6):+ S = 8.33 (s 1H) 7 42.7. 30

(m ON7Hf, 5509 (d, 6.99 (dd, 1H), 4-82(LCM§)(Me3hc%65)(I§ ) .
3.40- 3.38 (m 2H),|2.08 3H, 1.76 (t, 2H), 1/38-1.26 (m 41-f), 1/10-

1.01 (m 2H). BHC 05 1 163-Fprei g;L\/u.Q/t\ens/o min; m/z = 450 (M+H)"

"H-NMR (400 MHz, DMSO-dy):
) §=8.35 (s, 1H), 7.62 (d, 2H),
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-
1.15 (m, 2H).

26 H,C= LC-MS (Method 2): R, = 2.93
min; m/z = 442 (M+H)"

) Sy 0 'H-NMR (400 MHz, DMSO-d,):
O | ) & =835 (s, 1H), 7.19 (d, 2H),
7.50 (d, 2H), 7.45-7.31 (m, 5H),
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 FL—0Q, LC-MS (Method 2): R;=2.99
min; m/z = 500 (M+H)"

) i o '"H-NMR (400 MHz, DMSO-dy):
O W 5= 8.36 (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 methyl esters to corresponding carboxvylic 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/I). Stir the mixture for
5  a period of 0.5-18 h at RT and then neutralize or lightly acidify with 1 N hydrochloric acid. If



|

- 125- E'Xafﬁjllfé Structure Anal ytical data 31 F3C LC-M5 (Method 5): R = 2.98
t HN off min;, mz = 470 (MtH)® ~'~ o '"H NWR (400 MHz, DMSO-d6): 8 = 11.99
(s, 111), BUGDS (d63-Fbfeign Countri®? (d, 2H), 7.74 (d, 2H), 7.40- 7.34 (m 5H),

5.38 (t, 1 H), 3.38 (q, 21-1), 2.19 (t, 2H), 1.50-1.40 (m 4H), 1.21-1.13
(m 2H). 32 C1 LCM5 (Method 4): R = 23‘8 OHmn, mz = 436 (MtH)' HN~ o
"H NVR (400 MHz, DIVISOd6) / \ 38 =11 9 (s, 1H), 8.33 (s, 1H, o 7.64
d, 2 7.52 , 2.19
Em z[')l) pfe%t(a %eﬂ E?-Hd %ﬁb‘ tke M% tf%ﬂ%fw‘z%? bgfgtr#% Wﬁ%"ras‘vfﬂﬁ/wﬁg%"d4

R = 2.82 dr{/lﬁb afhiph vdcdurr. AREnAtMER) theHdrget compbud 'idHIdMRd( 4o tiivVHrom %@v&dm

S =11.99 1 , 8.35 (s, 1 o N7.68 (d, 211), 7.50 (d , .45
pro ucf if nc!:_é)essary after (exfractlolll_b with dlchloromethar(le by preparatlve RP- 1§[PLC (le;{)uent

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):
8 =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 N LC-MS (Method 5): R¢=2.43
min; m/z = 446 (M+H)"

O M TNTN M NMR (400 MHz, DMSO-d,):
O A \)N & =8.32 (s, 1H), 7.49 (d, 2H),
0 Z 7.41-7.32 (m, 3H), 7.12 (d, 1H),
7.07 (s, 1H), 6.99 (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-d,):
8 =8.33 (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-
3.38 (m, 2H), 2.08 (s, 3H), 1.76
(t, 2H), 1.38-1.26 (m, 4H), 1.10-
1.01 (m, 2H).




(d, 2H), 7.40-7.30 (m 511), 6.87 (dd, 1H), 5.99 (d, 1H), 5.39 (d, 1 H),

5.15 (t, 1 C 03.1433 X0 untrgh) , 2. 16 (t, 214), 1.48-1.12 (m 6H). BHC 05
1 163-Foreign Countries -126- Exanple Structure Analytical data 34 F3C-o
LCG-M5 (Method 5): R =2.80 /mn; 1??6 (MtH)+ o " H-NMR (400 MHz,
DMSO-d6): _ 6 = 12.01 (br. s, lkb 8 35 FOH o N 1H), 7.67 (br. s, 2H)
7.58 (br. sy—2H+—"F45-+30m—5H-+—5-319{br—=S—3tH)+—2-206br—s—2H),
1.51- 1.35 |(Bxandplp,| 1.25-1.12 (Swrudtdre The fol | owi|habitiesllags are prepafed
accordi ng tlo—General Procedure—A (f or—descri pf onIisee abc\vle) from-the

correspondijng 3tbrg
derivatives: Exanpl
=3.06 0 -mn; mz
NJ 6 =8.34 (s, |

¢.camd (MRehoy @, enj9g aci d

H3C- S LC thod 5): R
DHRNIVR (Y4B @ﬁﬁ O DVBCE d6) :

'H-NMR (400 MHz, DMSO-ds):
§=11.99 (s, 1H), 8.37 (s, 1H),
7.92 (d, 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).

32 cl LC-MS (Method 4): R, = 2.79
min; m/z = 436 (M+H)"*

0 'H-NMR (400 MHz, DMSO-dg):
/Y N
| P §=11.99 (s, 1H), 8.33 (s, 1H),
7.64 (d, 2H), 7.52 (d, 2H), 7.43-
7.31 (m, 5H), 6.35 (t, 1H), 3.39
(q, 2H), 2.19 (m, 2H), 1.50-1.40
(m, 4H), 1.24-1.15 (m, 2H).

33 LC-MS (Method 4): R, =2.82

min; m/z = 428 (M+H)"

'H-NMR (400 MHz, DMSO-dy):
§=11.99 (s, 1H), 8.35 (s, 1H),
7.68 (d, 2H), 7.50 (d, 2H), 7.45
(d, 2H), 7.40-7.30 (m, 5H), 6.87
(dd, 1H), 5.99 (d, 1H), 5.39 (d,
1H), 5.15 (t, 1H), 3.42-3.30 (m,
2H), 2.16 (t, 2H), 1.48-1.12 (m,
6H).




9H), 5.18 (t, IH, 3.58 (s, 3H), 3.38 (q, 2H), 2.55 (s, approx. 3H), 2.29
(t, 2H, 1.50-1.40 (m 4H), 1.20-1.12 (m 2H). 36 H3C LC-M5 (Method 8): R
= 3.19 O0,BHCQ5 1ib3-ForepAL o © HN~~ - tt CH3 ' H- NMR (400 MHz, DMSO- d6):
0J 6 =834 (s, 1 H, 7.49-7.42 (m pN5H) 7.39-7.28 (m 4H), 4.93 (t,
1H), 3.35 (m 2H), 2.75 (q, 2H), 2.28( 1.49-1.35 (m 411), 1.28
(t, 3H, 1.16-1.10 (m 2H). BHC 05 1 16§ ?Eorel gn Countries -127- Exarrple

St ruct ur e ArabytHeal—data—-3F+—r—o+LCMo—{(Method—8)+—R—=308—H3CHHR nlz
= 460 ( MrAVExdriple [- 7~ C-CH3 oStruttuPVR (400 MHz, |BMBIPtidfl)data S = 832 (s
111), 7.48-7-30(h—oNT7H) 712 (d2H 5074t IH 411 (g 24,

3.60 (s, 3H),38.36 (RE—Q11), 2.27 (t, 211), 1.50LE.M8 (MéRod 4R, =280 (1,
3H), 1. 1§-1.11 F
min; m/z = 486 (M+H)"

'H-NMR (400 MHz, DMSO-dg):
& =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 H,C—$ LC-MS (Method 5): R, = 3.06
O o6 min; m/z = 462 (M+H)"
HN/‘\//\/\”/ \CH3
Q 0 "H-NMR (400 MHz, DMSO-dg):
/ N
Q . | i P 5 =8.34 (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 (t, 2H), 1.50-1.40 (m,
4H), 1.20-1.12 (m, 2H).
36 H,C LC-MS (Method 8): R, =3.19
O o min; m/z = 444 (M+H)"
N 0 "H-NMR (400 MHz, DMSO-dy):
/ N
O g | X ) 5=8.34 (s, 1H), 7.49-7.42 (m,

SH), 7.39-7.28 (m, 4H), 4.93 (1,
1H), 3.35 (m, 2H), 2.75 (q, 2H),
2.28 (¢, 2H), 1.49-1.35 (m, 4H),
1.28 (t, 3H), 1.16-1.10 (m, 2H).




(m 2H). 38 -~0 LCGMS (Method 8): R =3.22 H3C /p -mn; mz = 474 (M+11)’
HN ~' ~' 7( BHCH)S 1| ti3-FarpipiVBouynt®®@ MHz, DMBO-d6): NJ S = 8.32 (s, | H),
7.48-7.30 (m 0 7H), 7.12 (d, 2H), 5.08 (t, 1H), 4.03 (t, 3H), 3.60 (s,
3H), 3.37 (g, 211), 2.28 (t, 21-1), 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 (Method 8): R =273 / C~CB
mn;, mz = ' : s, 1
H, 7.58-7. A&xfsiple LIJN 0 N J 6H)Struénd@- 7. 24 (m app&ﬂﬂytwal'l)ata 4.55 (t, 1H),
3.91 (s, 2H}—3-68 J\s, 3H)—3.-45 (g 2H) 2. 30 (¢ 1.65-1.-45 (m
approx. 4H) B730- L. 22—an 2H). BHC 05 1 163- Fore mw@xmttﬁddas R= J;Zﬁ
Exanpl e Structure AnaLQ/ti adata 40 H3G LC-Ms (Method 2): 2.92
min; m/z = 460 (M+H)
N/\/\/\[( “CH
Sy 0 'H-NMR (400 MHz, DMSO-d):
. /) 8 =8.32 (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 o LC-MS (Method 8): R, =3.22
HSC-—/_ ( ° ) '
O o min; m/z = 474 (M+H)"
HN/\/\/\”/ \CH3
O . Sy o) 'H-NMR (400 MHz, DMSO-d¢):
. N/) 5 =832 (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,=2.73
O o min; m/z = 455 (M+H)"
HN/\/\/\”/ \CH3
i 0 'H-NMR (400 MHz, CDCly): 8
O 7] P = 8.43 (s, 1H), 7.58-7.48 (m,
o N
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).




|

A~N[] C-min;, mz = 448 (MrH)® HNCH3 o 1H NWR (400 MHz, CDC13): 8 N = 8.41
(s, 1H), 7.55-7.50 (m O N) 2H), 7.38 (t, IH,7.32-7.25 (m approx. 3H),
7.16 (dd, BHY,054, 168-Fofdign rie§. 68 (s, 3H), 3.44 (q, 2H), 2.41 (s, 3H),
2.29 (t, 2H), 1.65-1.45 (m 4H), 1.30-1.22 (m 2H). 41 F LCM5 (Method 2):
R =2.77 Cmn; mz = 434 (MtH)' HN v 8/\ CH3 o 'H- NWR (400 MHz, CDC13): 8
8.41 (s, 1H), 7.53-7.47 (m ON 4H), 7§f722(m approx. 5H), 4.54 (br.

s, 1H), 3.69+(s—3H— 345 (g—2H 229 (t—2H) 1.67- 1 55 (m approx.
2H), 1.50-{1E4zmplem 2H), 1.30- Serddtuesn 2H) . 42 LG-AvRnyevet desl 8) Rt = 3.31
HCo mnlmz =458 (MH' HN_Tf CH3 o 'H NNR (400 Mz  DMSO-dB):| S =
8.35 (s, 1H),4¢.48-7.4xc(mF O LC-MS (Method 2): R, =2.92

min; m/z = 448 (M+H)"

O HN/\/\/\”/
I~ S "H-NMR (400 MHz, CDCL): &
O g | J = 8.41 (s, 1H), 7.55-7.50 (m,

N 2H), 7.38 (t, 1H),7.32-7.25 (m,
approx. 3H), 7.16 (dd, 2H), 4.66
(t, 1H), 3.68 (s, 3H), 3.44 (q,
2H), 2.41 (s, 3H), 2.29 (t, 2H),
1.65-1.45 (m, 4H), 1.30-1.22 (m,
2H).

41 F LC-MS (Method 2): R;=2.77
min; m/z = 434 (M+H)"

o) 'H-NMR (400 MHz, CDCl;): &
(O~ )

. /) =8.41 (s, 1H), 7.53-7.47 (m,
4H), 7.31-7.22 (m, approx. SH),
4.54 (br. s, 1H), 3.69 (s, 3H),
3.45 (q, 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
H,C .
o min; m/z = 458 (M+H)"
O HN/\’/\/\[r “CH,
I~ S 0 "H-NMR (400 MHz, DMSO-d):
O S ' N/) 5 =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 (g, 2H),
2.69 (t, 2H), 2.25 (t, 2H), 1.69
(q, 2H), 1.50-1.42 (m, 2H), 1.40-
1.35 (m, 2H), 1.17-1.11 (m, 2H),
0.95 (t, 3H).




5H), 7.38-7.

2H) ,

2. 25 (BHRO) 1 183-Bfeigh Gouriddils,

30 (m 4H), 4.89 (t, 1H), 3.59 (s, 3H),

1.50-1.42 (m 2H),

3.35 (q, 2H), 2.69 (t,
1.40- 1.35 (m 2H),

1.17-1.11 (m 2H), 0.95 (t, 3H. BHC 05 1 163-Foreign Countries -129-
Exanpl e Structure Anal ytical data 43 H2 L I\/S (Method 5): R = 2.52 A~~~ [N~
,,,, C-min; mz =431 (MtH)' HNv 7( - % ' H-NVR (400 MHz, DVMSO-d6): S =
8.31 (s, 1 H+—+51+(d—2H—N7-40-7-30 fm 375 {d—2H)—6-—72 (4,
2H), 5.49 (55,Ex317n}>e, 5. 14 (t 1 tructurR0 (S 3H), 3&&1§ﬁhald£thi) 2.29 (t,
211), 1.52-1.38 (m1 4H) 1.22-1 17 (m 21-)_ 44 HIC o LC-NS (M R,
=2.93 ~nmin; gz F HB . S 8.40 (s, lH) 7. pﬁc.ﬁvﬂs(modj@&igi, EH)
7.30-7.23 (m appro*. 7.07 (d, 2H) 4.68 (br. s, 93 ( 3H),
3.69 (s, 3H|, 3.43|(q, t, 162 1 1551;(11{% (M+f1)5o 1 42 (m
2H), 1.27-1.21 (m |2H). )
o H-NMR (400 MHz, DMSO-dy):
N
. N,) & =8.31 (s, 1H), 7.51 (d, 2H),
7.40-7.30 (m, 3H), 7.15 (d, 2H),
6.72 (d, 2H), 5.49 (s, 2H), 5.14
(t, 1H), 3.60 (s, 3H), 3.38 (q,
2H), 2.29 (t, 2H), 1.52-1.38 (m,
4H), 1.22-1.17 (m, 2H).
4 H,C—0Q LC-MS (Method 5): R, =2.93
O o min; m/z = 446 (M+H)"
HN/\/\/\H/ \CH3
N 0 'H-NMR (500 MHz, CDCL): &
7] N
O oy y = 8.40 (s, 1H), 7.55 (d, 2H), 7.40
(d, 2H), 7.30-7.23 (m, approx.
3H), 7.07 (d, 2H), 4.68 (br. s,
1H), 3.93 (s, 3H), 3.69 (s, 3H),
3.43 (q, 2H), 2.29 (t, 2H), 1.62-
1.55 (m, 2H), 1.50-1.42 (m, 2H),
1.27-1.21 (m, 2H).
Example 45

6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl](methy)amino } hexanoic acid methyl

ester




“Exanpl e 45

6- {[ 5- (4- Met hox Phen | ) - 6-phenyl furo[ 2, 3-d] pyri m di n-4-yl] (et hyl ) am no} hexa
noi ¢ acid @&M‘sﬁi@w&é@msﬂscwm CH3 NO JO 5NBHCO5 1
163- Foreign Countries - 130 Dissolve 200 ng (0.463 mmol)

[ (5- brono-6-phenyl furo[ 2, 3-d] pyri m di n-4r50yl) (et hyl ) ami no] hexanoi c acid
nmet hyl ester in 1. 25 m DVBO and 0.125 nmet hanol . Add successively under

hiori de, Dofe’ 0oos® RS TP lokedalhdily B R BT R P 4o
4 5 net hoxybhmﬁwll)lamnmﬂhexar@m ahld Iﬂwltyl telter i X26e DM SBO4nf onzﬁmpm(exhan& Add

or epar at | Ve RBYCURT afun it Mo d8rahy (P ahmap dirry erny nepebpdin” >
theor ) of chibgde allgEﬁlgpl‘(O)dl’,ﬂ?ﬁlmbH) oﬁﬁt@smmd caLbGnMS (aMBt m@ma‘)g, (BE9FméoB5 411 n;
rrl z 480 ETchO )f_;bhelgébl\olgw%%li gcu? C#ﬁat fhe f@lx@re:—)tg éi()gC f(gl_gpprog %@ {tﬁ{ln%ﬁlg?lggsl}? Zﬁ:?f?er( m

421658 (s, 3'53011n§, 2§ur(f§', ) readtion0- rhix@de ( mrec‘ﬁlyb byl ﬂx%pa}at% (Rp-ur2d) - (g@&ﬁ:ﬁpl e

6- ({5- [ 4- ( ExtRPtEIF WassTH H AR me-(63% wE thoerpof e 2arget @Todyetiineiiineds- yI } ani no) hexanoi
c acid nethyl ester H N H3C V HN ol~ CH3
LC-MS (Method 2): R, = 2.85 min; m/z = 460 (M+H)"

"H-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-y1}amino)hexanoic acid methyl

ester

15

Put 292 mg (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 mixture 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)"



O ~ 15 Put 29 2

’ (0 068 nrml)
I n0beinif3tEcs oUMAsr of 2, 3-d] pyri m di n-4-yl }am no) - hexanoic
acid net hyl ester in 0.5 m acetonitrile with 14 | (0.102 nmol)

triethylam ne and add an excess of ethyl jodide in portions at 45C in

cl osed apparat us over a period of 12 h. A%ter cool i ng, di | ute the reaction

m xture V\Atl h y sodi u 0

hydr ogencar bonate sofﬂ?}zoﬁﬁg% ?35% ggﬁ?ﬁéﬁc@r %m ge o) lu(rm aRpmdry over(d

nglelI;TCSl(JI pngb ,&1.8nd 1IHeNee(trrat H) by (IQGHMmAB\(q,pZH)?B.{Zﬁ(q tZP]D tb:t9 @rapar. éﬁdi e
- gr adi 0 e target conpoun

(19. 9% of tﬂ‘@oﬁ%lﬁgﬁég‘lﬂ:ﬁ@d é@%héz? é@) éPg%ﬂct m xture. LC-MB (Met hod

5! R =2.96 min;, mz 459 (M+H) + BHC 05 163- Foreign Countries -131

'I—I—NI\/R(400E§(hizlgleQDC13) 6 8.39 (s, | H, 761(d 2H) , 730721(m
approx. 5H), 6.73 (d, 2H), 4.83 (t, 1H), 3.88 (br. s, | 3.68 (s, 311),

211y, 1 86 (- Eoghpenis vhop el ey i Fheduirind (7

(+)- {[(25) Bodiic acid 4rEblityl @benyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl Joxy}-2-ne
t hyl propyl Joxy}- acetic acid Cert.-butyl ester H3C CH O'CCH3 CH3 0 CH3 NJ

o Dissolve 85 .ng (0. 41?I gm)l ) (+)-{[(2R)-3-hydroxy-2-net hyl propyl ] oxy}acetic
acid tert.-butyl estef'sYrn  ml abs. THF, cool to OC and add 0.21 m (0.416
mmol ) phosphazene base P2-t-put=—{2 M 10 solution in THF). After 10 m n at
0C, add 126.7 ng (0.378 mmo hl or o- 5- (4 et hyl henyé
phenyl furo[ 2, 3-d] pyri m di ne, Hat 0C and for a
further 2 h at RT. Then add Wa adj ust to ap ro H WI th I N
hydrochloric acid and e i XN CH,

Dissolve 85 mg (0.416 mmol) (+)-{[(2R)-3-hydroxy-2-methylpropylJoxy}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
10 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.)
15 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-d): & = 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
20 (d, 3H).

[a]p? =+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



|

di chl oronet hane. Wash the organi c phase with satd. sodium chloride sol ution,
dry over sodium sul phate and concentrate by vacuum evaporation. 125.1 ng of
t he tar getBBedaldo3-Famiendionntrieheor . ) 15 is jsolated fromthe raw product by
chromat ography on silica gel (eluent: cyclohexane/ethyl acetate 1:1). LC M
(Method 9): R =4.88 nin;, mMz = 503 (Mgkh- 'H NMR (400 MHz, DMSO-d6): S =
8.59 (s, 1H), 7.54 (d, 2H), 7.43-7.38 (m 5H), 7.32 (d, 2H), 4.30 (m 2H),
3.84 (s, 21-1), 3.13 (d, 2H), 2.69 (q, 21-1), 1.98 (m 1 H, 1.40 (s, 9H,
1.24 (t, 3H, 0.72 20 (d, 3H). [a]Ju2l =+,1 o' ¢ = 0.255, chloroform
Exanpl e 48
(-)-{[(2R) - 3-{[ 5- (4- Bdffyrphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n- 4-yl ] oxy} - 2-
met hyl propyl ] oxy}acetic aciy—et hyl ester BHC 05 1 163-Foreign Countries
s@

-132- H 3C ~~77"Q,,,-yO-'/ OO N Cool a solution of 670.3 ng (2.0

-6-p e’n}k‘;ﬂ’r\o : itisne and 441 ny
(2.5 mmol) (-)-{[(2S)-3-hydrroxy-2-net hylpropyl ] oxyj} acetic acid ethyl ester
in 5.5 nmM 5 abs. THE tog-0C and ¥ mMCH2. 4 nmol) phosphazene base
P4-t-Bu (1 Msolution 3 4 At “the end of addition, heat to RT and
stir for 2 h at RT, the s ‘ t%he reaction m xture and neutralize
with | N hydrochloric acrd. Ext@act™yfth di chl oronet hane, dry the organic
phase over sodi um sul phate and concentrate under vacuum After preparative
RP-HPLC (gradient: water/acetonitrile), 107.6 ng of the target product
(65. 8% of Gdekasoljitiansof®E0.2imee@.Ofmmoel) #ekloroain(4-alylpheoxiir6ipherdyGuD, 3 Mlyrioddi® : Rr

= 3.36 mn; = 5 P 400 Qd6). S =.8.59 (.5, ,
7 50 car ong b S hed i g WG dndtromiSyatiic stida R s 4 |
211), 3. 97ab.STHR ) 0°Cand 9d3 2 Biml((@¢ ) pids@fizéng,badiHh4-t-Bu OI8M solutibhllin hédxads).

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 obtained from the raw

10 product.
LC-MS (Method 8): R, = 3.36 min; m/z = 475 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): & = 8.59 (s, 1H), 7.54 (d, 2H), 7.43-7.37 (m, SH), 7.31 (d, 2H),
4.35-4.27 (m, 2H), 4.09 (q, 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 [a]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)"




(t, 3H, 1.17 (t, 3H, 0.71 (d, 3H. 15 [a]o20 = -17.1, c¢ = 0.52,
chl or of or m BHE)5f10l6B dinreign @uatripk es are prepared according to General
Procedure B (hydrolysis of nethyl or simlarly ethyl esters) fromthe

correspondi ng carboxylic acid esters algll e Structure Anal ytical data 49
H3C- S LC—IVB(NEthod 8): Rt = 2. : mn, mz = 448 (MtH)' HN Il |If
BHC 05 1 163-Feretgh—Countries 133 ':Vﬂr*p' e Qtrl,"‘t'u're Aralyt-eal—dat-a——pH0
H3C LC M5 (I\/Ekm‘;leZ): R = 2.61stRkture N, Mz = 430 AnMiyrdcal ddth p O 1H NVR (400
|VHZ DVBO- dg) 8.33 (S 1I—I\ 7. 49-7 42 {m N RI—I\ 7 40-7-30 (m 3H)1
4.89 (br. I, Bb), |3.3%ctq, approx. 2H), 2.75 (q, LZJMS(Me%dQ; ,thiﬂél L. 39-
1.30 (m 414), 1.28 (t, 1 11 1.05 (m 2H. 51 LC M&Method 5): R
=2.66 H3G " ~ ~ /loH m n; = HE t NH@:IHZNM—’(O(
CDC13): S [ 8.30 (|s, ‘ 7 1 (m N2H),172 2H) , -7. 15
(m H-NMR ( 00 MHz, DMSO d6)

) 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 /9 LC-MS (Method 5): R;=2.66
min; m/z = 446 (M+H)"

) N o) 'H-NMR (400 MHz, CDCLy): &

Q g l P = 8.30 (s, 1H), 7.46-7.41 (m,
2H), 7.29 (d, 2H), 7.20-7.15 (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 (t, 3H), 1.40-
1.32 (m, 2H), 1.20-1.10 (m, 2H).

52 y C_/_O LC-MS (Method 8): R, =2.86
) O o |min; m/z=460 (M+H)"
HN/\/\/\H/ 1
Q ) | \)N 0 _H;;H;/IR (400 MHz, CDCl,): 6
o pZ =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).




2H), 6.98 (d, 2H), 4.71 (br. t, 1 H), 4.04 (g, 2H), 3.35-3.25 (m 21-1),
2.14-2.07 (m 2H), 1 52- 1.43 (m 2H), 1.40 (t, 3H), 1.40- 1.32 (m 2H),
1.20-1.10 Ic M5 (Method 8): R, = 2.86 H3C off mn;, mz =
460 (M+H)'  HN ~ J( 0 'H NWR (400 MHz, CDC13): S N =8.38 (s, IH), 7.55
(d, 211), 7.38 0 (d, 2H), 7.30-7.23 (m13@pprox 3H), 7.08 (d, 2H), 4.74
(t, I H, 4.03 (t, 2H), 3.40 (q, 2H), 2.30- 2.23 (m 2H), 1.87 (q, 2H)),
1.65- 1.57 (M 2y T 28T 4T (m 2H 1 30-1 22 (T approx— 2t —1j 10
(t, 311). Be@mpPlel 163- For ei gnSGuoiwre i es - 134- Examplicgtdatet ure Anal yti cal
data 53 NCf tCME([vethod—8)—Rt=242—CHmm iz =441 (MWH)—HNEC—=" tt
O 1H NVR (|[4005WHz,| COME3\: S N J = 8.30 (s, | H)|LCAMEEMEth0 8f: M =Q.42H)
7.27-7.19 |(m 311)|, 4.55 . min: m/z = 441 (MA+H)’

0 'H-NMR (400 MHz, CDCl,): &
) = 8.30 (s, 1H), 7.55-7.40 (m,
TH), 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 HC  F LC-MS (Method 2): R, = 2.50
min; m/z = 434 (M+H)"

) N o) 'H-NMR (400 MHz, CDCL): &
Q g ) = 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 F LC-MS (Method 5): R, =2.55
: +
OH min; m/z = 420 (M+H)
O HN/\N\H/
AN N o
S
56 H,C LC-MS (Method 2): R, =2.61
: +
OH min; m/z =430 (M+H)
O HN TN
o) "H-NMR (400 MHz, DMSO-dy):

i
| P & =8.34 (s, 1H), 7.49-7.42 (m,

6H), 7.39-7.30 (m, 3H), 4.39 (t,
1H), 3.33 (g, 2H), 2.73 (q, 2H),
1.82 (t, 2H), 1.39-1.30 (m, 4H),
1.28 (t, 3H), 1.10-1.03 (m, 2H).




t, 111), 3.98 (s, approx. 21-1), 3.37-3.29 (m 2H), 2.15-2.09 (m
211),1.52-1&&%&@@@&%@30 (m 2H), 1.18-1.09 (m 2H). 54 H3C F

LC- M5 (Method 2): RI= 2.50 /OHnin; mz = 434 (MtH)' 0 H\N® N o ' H NVR (400
MHz, CDC13): S = 8.33 (s, 1H), 7.53-7.2236m O N ) approx. 611), 7.15-7.05
(m 21-1), 4.66 (t, IH, 3.41-3.35 (m 2H), 2.37 (s, 3H), 2.25-2.15 (m
2H), 1.58-A9(mT2H, 47138 (m —2H, 127 [t 18 (m 2t 55 F LtC MS
(Met hod 5):| Bxample |55 " HN min; Stoucturg20 ( MeH) YAnafyticalda@ O N 56 H 3 C

/
(L

LC- M5 (Met hod—2)y—R—2 61— Oz =430 (MWrH)"—HN—=p 10NV (400
MHz, DMSO- d"é) SIN o = 8, 1H), 7.49-7.42 (m |LO-MS (Method 8): R,=3.07
i on | min; m/z =444 (M+H)'
HN/\/\/\H/
y o) 'H-NMR (400 MHz, DMSO-dg):
74
S A &=8.33 (s, 1H), 7.50-7.40 (m,

6H), 7.38-7.30 (m, 3H), 4.85 (t,
1H), 3.35 (q, 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 LC-MS (Method 2): R, =2.03

min; m/z = 416 (M+H)"

'H-NMR (400 MHz, DMSO-dg):
& =8.30 (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 LC-MS (Method 2): R, =2.45

min; m/z = 446 (M+H)"

'H-NMR (400 MHz, DMSO-d):
8 =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).




6H), 7.39-7.30 (m 311), 4.39 (t, 114), 3.33 (q, 2H), 2.73 (g, 211), 1.82
(t, 2H), 1.39-1. 30 m.4 1.28 (t, 311), 1.10-1.03 (m 2H). BHC 05 1
163- For ei rei un nmple Structure Analytical data 57 LC-MS
(Method 8): R, = 3.07 H3C CHmin; mz = 444 (MrH)' HN ~' p O ' H NWMR (400
MHz, DMBO-d6): NS =8.33 (s, 1 H, 7.597.40 (m ON) 614), 7.38-7.30
(m 3H), 4.85 (t, 1H), 3.35 (q, 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, 31A). 58 Hz LC M5
(Met hod 2): Rr =2.03 OHmn; mz =416 (MH)' \ / HNv - tt O'H NWVR (400
MHz, DMBO- d6) | S =8.30 (s 1H), 7.56 (d, 2H), ON 7.40-7.28 (m 3H),
7.14 (d, zfmmple@s (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

(H)-{1(25)-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) {[(2S5)-3-{[5-(4-ethylpheny])-6-phenylfuro[2,3-d]pyrimidin-4-
ylloxy}-2-methylpropylloxy}acetic acid fert.-butyl ester with 0.46 ml TFA in 2.0 ml
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

10 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-d): & = 8.58 (s, 1H), 7.55 (d, 2H), 7.42-7.37 (m, SH), 7.30 (d, 2H),
430 (m, approx. 2H), 3.89 (s, 2H), 3.20-3.10 (m, 2H), 2.69 (g, 2H), 1.95 (m, 1H), 1.24 (t, 3H),
0.71 (d, 3H).

15 [a]p®® =+12.8°, ¢ = 0.41, chloroform.

Example 62

(-)-{[(2R)-3-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} -2-methylpropyl]oxy} -

acetic acid

H.C

0 .
OO
(O~ J
N



414), 1.16-1.10 (m 2H). 59 /-HLC-M5 (Method 5): R =255 H3 C~ "~ "~/
m n; MZ:MMMM o NJ 60 H3C-O LC-Ms (Method 2): R = 2.45
rrm; mz = 446 (MH)' '"H NWR (400 Mz, DVMsSO-d6): S = 8.34 (s, 1 H),

7.40-7.28 (m O N approx. 7H), 7 11 7.06_(m_2H), 3.83 (s, 31-1), 3.27 (m
approx. 2H), 2.58 (s, approx. 1.89- 1 80 (m 2H), 1.40-1.30 (m 411),

(-10(29)  Dirphe sty 5%@%’9? Fé R TR ST e o RRD-Opyimidnct

t hyl propyl ] (yk]yjiy} -Zamethy lpropgi]akyHB€tiakid Lethy] €s8r @ 5 nill TIHF ragd atld & mIL2N rsghum

y1] oy} - 2- e REE g S e Bbibte RASHR (T BRE Rl CNREYMR AR |

2.0 M di clekoim rethiidhéoremethihe. decemtalfsethabrgamb epha;b bikvaéuaitn &apdration. 48.5img of
addi ng re TFA in The concentrate the react Lon m xt ur
Tacuum eoapditiresh Pdsgh BB, Of feor & BORS? die (HareoEhe aler propariive ReMPLC

(gradient: acetonitrile/water).
LC-MS (Method 9): R, = 4.02 min; m/z = 447 (M+H)"

'H-NMR (400 MHz, DMSO-dq): & = 8.59 (s, 1H), 7.54 (d, 2H), 7.42-7.36 (m, SH), 7.32 (d, 2H),
4.30 (m, 2H), 3.85 (s, 2H), 3.20-3.10 (m, 2H), 2.69 (q, 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
H,C—0
CH,
O o)\/\/\ﬂ/ O\CH3
O~y
15 0

Put 1.902 g (11.9 mmol) (+/-)-6-hydroxyheptanoic acid methyl 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-fert.-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
20  with water, acidify with 10% aqueous 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 column
chromatography on silica gel (solvent: cyclohexane/ethyl acetate 9:1). 1.38 g (78.0% of theor.) of

the target compound is obtained.

25  LC-MS (Method 2): R, = 3.12 min; m/z = 461 (M+H)"



|

10 preparative RP-HPLC (gradient: acetonitrile/water). 106.8 ng (96.1 % of
theor.) is obtained. LCM (Method 8): R =2.98 min; mz = 447 (MtH)'

'H NVR (40BHEAS | 163EmeigsCourdries 8. 58 (s, 1H), 7.55 (d, 2H), 7.42-7.37 (m
5H), 7.30 (d, 2H), 4.30 (m approx. 2H), 3.89 (s, 2H), 3.20-3.10 (m 2H),
2.69 (q, 2H), 1.95 (rn 1H) 1.24 (t, 3H)33.0.71 (d, 3H). 15 [a]p =+12.8, ¢
= 0.41, chloroform npl e 62

(-)- {[(2R)1 hhRISRY! 9 =6 f e I g ding4- -2-me
it pr opy! [ 42%‘%1??95%. R B0 0E D, KPR a0 g B4 A g g b o0

163- For ei g4, Ibﬁuﬁﬂﬁﬁ% (] 3, 3B8s(5.03N)e3.85 (3 3y, L 22 M 28Hpl.§1-1.47 (m, 4H), 1.28 (d,

(-)- {[(ZR)%‘@ %5 4 et | phenyl) - 6- phenyl furo[ 2, 3-d] pyri m di n- 4-

yl ] oxy}-2 ’t]h b Xy}acetic acid ethyl ester in 1 m THE and add 0.9
m 1 N sodium hydrOX| de solution. Stir the mxture for 3.5 h at RT, then
neutral i zeExamphe 64 N hydrochl oric acid and extract w th dichl oronet hane.
Concentrate the organi c phase by vacuum evaporation. 18.3 ny of 5 the target

roduct 8% i the r after arative

RP- HPL (%g/')éél{@n( ﬂ%@"é‘?é‘ﬁf‘ P‘Tpgf‘wfiﬁ%’r[%gg R}é“‘( %}P!h%‘/ hepfanojg; ‘aci aidjletfo Y-
mz = 447 ivitH) ' ' H-NVR (400 MHz, DMSO-d6): 8 = 8.59 (s, 1H), 7.54 (d, 2H),
7.42-7.36(m 5H), 7.32 (d, 2H), 4.30 (m 2H), 3.85 (s, 2H), 3.20-3.10 (m
2H) , 2.69(q, 2H), 1.98 (m 1&—&| 1.21 (t, 3H), 0.70 (d, 10 3H). [a]n20 _
-18.5, ¢ 0. 585, chl orof ormx™~""Exanpl e 63

(+/-)-6- {[5 (4- Met hoxypheny®) - 6- phenyl fur o[ 2, 3-d] pyri mi di n- 4-yl ] oxy} hept anoi

c acid nethyl ester CH,
v
{ 1

O CH,

Put 9.010 g (44.54 mmol) (+/-)-6-hydroxyheptanoic acid tert.-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 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

15  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): 5 = 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).

20  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
25  tert-butyl ester (Example 65) and 4.8g (9.45mmol) (-)-6-{[5-(4-methoxyphenyl)-6-



H3COCH3 OO1~CH3 0O _ o J 15 Put 1.902 g (11.9 nmol)
(+/ -) - 6- hy dB#IC/Oept ariireig@Cowhtiiagt hyl ester under argon in 20 ml THE and
cool to OC. Add 6 m (11.9 nmol) of a 2 Msolution of the phosphazene base
P2-tert.-butyl in THE and stir for a fur{ﬁpr 10 mn at RT. Then cool to 0C

again. Add 2.00 g (5.94 mol) 4-chloro- ~

5- (4- met hoxyphenyl ).- 6- pheny] fur [ 2, 3-d] pyri m di ne and then stir for )
further 1 hP %HY%%?-ﬁﬁf/@m%-%ﬁﬁxympan?wfe}ddiefty-bw ?fteigga‘aa@%é@smewﬁﬁatned
acid sol uti gRnAnd: extihaftediad mehidkl et hyl acetate. Conbine the et hyl

acet ate phases and wash once with satd. sodiumchloride solution. Dry over
magnesi um sul phat e, concentrate by evaporation and purify the residue by
colum chr phy on silica gel (solvent: cyclohexane/ethyl acetate
9:1). 1.38 g (78.0% of theor.) of the target conpound is obtained. 25 LC M5
(Method 2): (B.6-f534-Meth0x 'heﬂ%l 6ph iful(ogm [pyBhdil 5. oxl,? AbRI ABiIACoLHAIHIEyES -
138 ' H NWR éﬁ%oﬂﬁgt! DVSO- d6 ? g é@S.S (s?ylkbj 7y%2 %?FZH), 7. 36 (d,bgkb,
7.30 (m S3HpstedEgantiomgr IpH) | 5.35-5.26 (m 1H), 3.88 (s, 3H), 3.64 (s, 3H),
2.22 (m 2H), 1.61-1.47 (m 413), 1.28 (d, 3H), 1.28-1.15 (m 2H). Exanple
64 5 H,C~
(+/-)-6-{[5-(4-N@thoxypheﬁylf)6-phenylfuro[2,3-d]pyrinidin-4-y|]oxy}heptanoi
c acid tort.-butyl ester ~CH3-O CH3 O

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

10 (-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy}heptanoic acid tert.-butyl

ester (Enantiomer 2)

HPLC: R, = 14.00 min; ee > 98.9% [column: Daicel AD-H, 250 mm x 4 mm; eluent: isopropanol/

isohexane 3:97; flow: 1 ml/min; UV detection: 250 nm].

15  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 tert.-butyl ester:



CHa NOCH3 N Put 9.010 g (44.54 mml) (+/-)-6-hydrox.yheptanoic acid
tert.-butyl ester under argon in 100 nM  THE and cool to OC. Add 15.117 g
(44.54 moBHIRdsKadesign Goulriep?- et hyl and stir for a further 10 10 nin at
RT. Then cool to OC agar n. Add 10.00 g (29.69 nmol)
4-chl or o- 5- (4- met hoxyphenyl) 6-phenyl furgf2, 3-d] pyri m di ne and then stir
overnight at RT. Then dilute with water, acidify with 10%citric acid
solution a t t
S0 01 20 SRRAR of A8 CE ORI AP S BRI LR S 5 TP
nmagnesi um sudeplrgoreto (I?GmoénmﬂatfeCdoyng,ed@pOﬁéhg (216r36amnblptiﬂ°/6)fspdmdmd1yde®a dtlethby

chr onmat ogr ap n silic t l.ohexane/ e acet

11.4 g (76 5 of Ot HEOY: ?0 értwe? a(?)ge rfr)]glulllicfl ik co“&‘flglt%gisag;a@ I@%S ?1@2? fod

8): R 3(15317mhrﬂol) nﬁ-zhlz;roéi)& o ddrdRly phenky) JyRe g4 [ MBid ] pybiividin €] 6 )At Ghe= nd4f( S,
, g gz % 1t10§31eat éhelrﬁlxittre slg}lgvay tolRJg An stﬁg)v%_li)mghh?_bRT,lt{’rgmacésl_Qvatngﬁn%GSnf?l 17z€((jm

3H), 1. 28with 12N (Wilrohthric 25d. Se@asahs Mikt@k withediemadinkMamy, WasReRAsRhfc bhfe

racemat e obt ar ned above byé{)r eparative chiral -phase HPLC into the

enant i oner ¥ith[sah sadjumpel whftion) gark oyen-yadiupis plpliate, and cappentfatehy vasuum
m/mn; detepebiaQsl. BS% MY residdé @yt éh@&néf%@r%ﬁﬁ? onlémQa %Lq (sB%@ﬂerc%lHﬁe%an%l

el uent: 98% i so- hexane/ 2% 2- pr opanol
(+) - 6- { [ 5- attatetlhoxdphe althy taegepmgppmcb(ﬁé{% @-ﬂéﬂopﬁ/rsrohiameﬁr 4-yl ] oxy} hept anoi c
acid 25 tert.-butyl ester (Exanmpl e 65) and 4.8 g (9.45 nmmol)

(-)-6 urot‘ Wpyr yi33§ Q/QSFS] Mazforeign Countries -139-

phenyl |n 4-yl'Toxy} an0|c acid tert.-butyl ester

(Exanpl e 66) are obtained from1l.4 g of the racemate in this way. Exanple

65 'H-NMR (400 MHz, DMSO-d;): & = 8.56 (s, 1H), 7.53 (d, 2H), 7.43-7.35 (m, 5H), 7.02 (d, 2H),

(+)-6-{[5- e [ 3- yir I } oi C

acid tert. gég y1 héikg)éest E%)Eﬁe(ﬁ{li %}E“fr)efl%i 3@ Qg?lknesdéfﬂ 124 (A% PSIOE 1
(m, 2H).

[a]p? = -61.4°, ¢ = 0.55, chloroform.

15  Example 67
(+/-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy } heptanoic acid

H,C—~q

Method 1:

Preparation starting from (+/-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d}pyrimidin-4-yl]oxy}-
20  heptanoic acid methyl ester:

Put 1.38g (3.0 mmol) (+/-)-6-{[S-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy}-
heptanoic acid methyl ester in 40 ml THF. Add 30 ml 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



H3 OCH3 OCH3 OCH3 000 NHPLC R =11.76 mn; ee > 99.5% [ col um:
Dai cel AD- H3HZ290 1MaB-ForkidiToutdrigent : | sopropanol / isohexane 3:97; flow 1
m/mn; WY detection: 250 nnm. Exanple 66 10

(-)-6- {[5 (4- Met hoxyphenyl ) - 6- phenyl f ur of %1 3-d] pyri mdin-4-yl]oxy}heptanoic
acid tert. -butyI ester (Enantioner 2) OCH3 0OCH3 0 CH3 OCHB O N
55 HPLC: R, = 14.00 98.9% [ col um: Daicel, AD-H, 250 mm x

el uent: i soPieep4Hpptd %oéwﬁbﬁlalﬁeg%swmf BV Over BRI Hm wha@t@@ﬁoaﬁent@ts@ynm.
15 Al t er nat &wipdrition. 1.34 g (78.0% of theor.) of the target compound is obtained.

(-)-6-{[5-(4-met hoxyphenyl ) - 6- phenyl furo%z 3-d] pyri mdi n-4-yl]oxy} heptanoic
acid tert.-butyl ester can be produced by reaction of

4-chl oro- S-Mﬂ——ﬁ%&hoxyphenyl ) - 6-phenyl furo[2,3- d]lpyrimdine with
(-)-6-hydroxyheptanoic acid tert.-butyl ester: BHC 05 1 163-Foreign
Countries -fdfratfenol stAifo! ffg)ﬁlor(+pf6§[5 -ngstl(og(;phjegyIMhénylfuro[23 d]pyrimidin-4-yl]-
(-)-6-hydroxyheptanoic acid Cert.-butyl ester in 10 g argon to
0C and, i tWYﬂE@t%%IaPlﬁ@me\’HHl‘15“054 g (26.36 mol , 0% SOdI um hydride. Stir
the mxture for approx. 20 mn between 0C and RT. Then, after cooling to OC

agai n, add Bt B0o0mg (1.59 mmol) (+/-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-

ylJoxy}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-dq): & = 8.55 (s, 1H), 7.55 (d, 2H), 7.45-7.35 (m, SH), 7.02 (d, 2H),
5.31-5.25 (m, 1H), 3.81 (s, 3H), 2.21 (m, 2H), 1.55-1.35 (m, 4H), 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-yljoxy }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

(H)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy } heptanoic acid (Enantiomer
1)

H,C~g

H,
0



|

(16.47 mmol ) 4-chl oro-5-(4-nmet hoxyphenyl)-6-phenyl furo[ 2, 3-d] pyri mdi ne. At
the end of 5 addition, heat the m xture slowy to RT and stir overnight at
RT, then 4 0xEEe3-Bytelentountties ;6 with 1 N hydrochloric acid. Extract the
m xture with dichl oronmethane. Wash the organic phase wth satd. sodium
chloride solution, dry over sodium sul phgte and concentrate by vacuum
evaporation. Purify the residue by chromatography on silica gel (solvent:
cycl ohexang(.® ° 4.68 g of the target compound (56. 5% of

t heor.) |2§{)bt‘g?gr?e2da&eéa%@“&9m%gwbt hod 2): R, =3.33 mn; mz = 503 (MtH)"'
"H NVR (400 MHz, DMSO-d6): S = 8.56 (s, 1H), 7 53 (d, 2H) 7.43-7.35 (m
511), 7.02CMS (Meghod25R292(6|&1m1g,m/z—34483\4(r§) 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). [a]D20 = -61.4, c =
0.55, chlgnaf9fhe 15 Exanple 67

(+-)-6-{[D-(4 hoxyphenyl ) - 6- phenyl f' uro[ 2, 3-d] pyri m di n-4-yl ] oxy} hept ano
ic acid H3G'OCH3 OH 0-tO Method 1: Preparation starting from

(+/-)-6- {[(-56({45 fleMathryyphemy-6-pienpliieoly|3f dpyrinpidi@-4df oy Hhepehgic Zacid {Enaydiom@0
hept ang gmd met hyl ester: Put 1.38 g (3.0 mmol)

(+/-) f (4- net hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy} -

hept anoi c acid nethyl ester in 40 m THF. Add 30 m 1 N sodi um hydroxi de
solution and stir overni gh€~gy RT. Then add approx. 40 m | M hydrochloric
acid up to a pH of approx. 2, §ilute with alittle water and extract tw ce
with ethyl acetate. Conbine theg=efhyl acete phases and wash BHC 05 1
163-Foreign Countries -141- of | th sat{d.” sodi um chi O{)l-lde solution. Dry
over nagnesi um sul phate and cqncey ratsx\b a 1.34 g (78. 0% of
theor.) of the target conpound T¥ obtafned. Method 2:

o

[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
10  can be prepared by ester cleavage of (-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJoxy}heptanoic acid fert.-buty! ester:

Dissolve 924 g (18.38 mmol) (-)-6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJoxy}heptanoic acid zert.-butyl ester at RT in 100 ml dichloromethane and add 25 ml TFA. After
2 h at RT, dilute the mixture with dichloromethane, wash several times with water and once with
15  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,
20  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)"



Preparation startl ng from

! d gesphenyl furo[ 2, 3-d] pyrimdin-4-yl]- 5
oxy} hept anoi ¢ acid tert -butyI ester Di ssol ve 800 ng (1.59 nmol)
(+/-)-6-{[5-(4-nmet hoxyphenyl ) - 6- phenylfurpEZ 3-d] pyri m di n-4-

yl ] oxy} heptanoic acid tert.-butyl ester 1n"10 m dichl oronethane. Add 2.5 n

evapor at 1 on T G PR RVSCRe 8 o T e Tt i §"@C?ﬁé§3§ @vp) diace o

crystallizesuyhean @dshy sbmll ﬁi)”@ﬁ@(st e11h, -2: 1oyt iyt i setdhen), sbi (4, 8Ay, 1.21-
several 10 minutes and then filter on a frit with suction. 640 ny (89.9% of

theor.) of 1198 ‘Pazr@et corrpound is obtained. LCG-MS (Method 2): R = 2.71
m'n mz = 447 (MtH)' 'H NWR (400 MHz, DVMsO-d6): 8 = 8.55 (s, 1H), 7.55 (d,
7.45- 220 7 5.31-5.25 (m | H), 3.81 (s, 3H),

2 21 (m 2H)[0?1 1. ?éqm 0(68@2‘“’h|(§?‘,’f°%'w22 (d, 3H), 1.22-1.05 (m 211). 15
Separation of the enantioners: Dissolve 1.330 g

(+/-)-6-§[ SEgdmpletTAoxyphenyl ) - 6- phenyl f ur o[ 2, 3-d] pyri m di n-4-yl ] oxy} hept anoi
c acidin 240 mM of warm ethanol. Separate the racemate by preparative

chiral - phas | ) |

om 250" mm ¢SOt AR pfeny B AR, RSBl E el RS Y

1000 pl; tenperature: 30C, eluent: 50%iso-hexane/50% 20 ethanol + O. 2%
glacial acetic acid + | % water] QHee Exanples 68 and 69). Exanple 68
(+)-6-{[5-(4-Met hoxyphenyl ) - 6- henyl furo[ 2,3-d] pyri mdin-4-yl]oxy}heptanoic
acid (Enantiomer 1) H3C O CH3\ OCH \N O N BHC 05 1 163-Foreign Countries
- 142 - [alu20 =+86.2, c = 0. 636=\net han(QH3 LCM5 (Method 2): R = 2.68 mn;

Mz = 447 (MrH)' : 0 Na
O/\/\/\“/

Add 5.0 ml demineralized water (Millipore ion exchanger) to 893 mg (2.0 mmol) (-)-6-{[5-(4-
methoxyphenyl)-6-phenylfuro[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 10 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-ds): 5 = 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 (¢, 2H), 1.52-1.40 (m, 2H), 1.39-1.31 (m, 2H), 1.21 (d, 3H),
1.21-1.06 (m, 2H).

[o]p”® = -32.0°, ¢ = 0.145, dimethylsulphoxide.

Example 71

20 (-)-6-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} heptanoic acid bisethanol-

amine salt



Exanmpl e 69

(-)-6-{[5-(4- Wet hox¥phenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}hept anoi c
acid (Enanéﬂﬁ&él_é_%w ON, OH O NON [alp" =-79.5, ¢ =
0.520, methanol. LC-M5 (Method 8): R = 2.93 min; mz == 447 (MtH)'.

Al ternatively,

(-)-6-{[5-(4-net hoxyphenyl) - 6- phenyl furo[2 3-d] pyri m di n-4-yl ] oxy}heptanoic
acid 10 can be prepared b ster cl eavage

of (-)-6-{[5-(4-net hoxyphervﬁ'f- 6- phenyl furo[ 2, 3-d] pyri m di n- 4-

yl Joxy}heptanoic acid teff.-butyl ester: D ssolve 9.24 g (18.38 mml)
(-)-6-{[5-(4-nmet hoxyphenyl}).-6- phenylcf#ro[ 2, 3-d] pyr| m di n-4- yl] oxy}heptanoic
acid tert.-butyl ester in 100 =rr13 di chi ororret hane and add 25 m TFA.
After 2 h at RT, dilute M Xt ur & di t hane, wash several

wivt h 1505at SO |um Iori de solution, dry over
sodi um sul phat e and concentr vacuum evapormition. Purify the residue

by chronmat ography oy i ca 4ge dnyent: cycl ohexane/ ethyl acetate 5:1 -+
2:1, then cycl ohexs : 2:1 + 0.5% acetigyacid Concentrate
fractions contai niny s pr ch vacuum ey@ﬁ\au/qq\ Ak oWpP the residue

8
i n di chl or onet hane agai n and washNseveral times with v@ater and satd sodi um
chl oride solution. Dry the organl c phase over sodium suI phat e,

compound. (SRR R0 R QifioBle 18 SRaNREY TR0 R 5T SO b t°']> ﬁ*—%gﬁﬁf‘-
mz = 447 thbﬁypthWMeﬂylﬁlﬁﬂQ E(O]ﬂ;ﬁ/h@ﬂdlﬁ@@ﬂl]bkj’}ﬁ&ptanb%amd H-dBIWR g @O060HiZmOl)
DVBO- d6) - 2 2! 1m1no§1et(hanol and st1r|_iDor 30 mm at (RSI' N]él)z{) ireat for a 1(ew mm'_Qes in an lﬁtrasonlc bgth

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-d): & = 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), 3.4 (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).

[oc]D20 =-36.0° ¢ = 0.325, dimethylsulphoxide.

Example 72

(+/-)-6-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy } 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 a 2 M solution of phosphazene base P2-terz.-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



5H), 7.02 (d, 2H), 5.29 (m 1H), 3.72 (s, 3H), 2.12 (t, 2H), 1.54-1.37 (m
411), 1.22wﬂﬁmnﬂ_ﬁmﬂm 2H). MD 21 = -70.8, ¢ = 0.685,
chloroform 5 Exanple 70

(-)-6-{[5-(4- Met hoxyphenyl ) - 6- phenylfuro[g 3-d] pyrl m di n- 4-yl ] oxy} hept anoi c
acid sodiumsalt ~CH3 0 CH3 ONa OO I{IAdd 5.0 mM dem neralized water

(ot hoxe onerui WS BT Mine fos® 3yl s asi Agtgﬂ‘ﬁ%ﬂﬁﬁ%@ﬁ&ﬁswh ctind 2okl 2.

m (2.0 mTlItc)mlﬁIie thd @thl1 Betade phugeshandrvaash daceswithibdt@nsodingh cHldride fsoluticd) ny Rvét

RT. Next, treat .for aIfewmnutes in an uItrasonlc baégh ddwgl rﬂt I
deni ner al | ZBIGHIRy Sulphale, o CONSRRIENS hYo YAPUA A EPY £ PYHTXr then Fesidien BYh&Olmy) ¢ o

again with cmmmtog@@my BEEHLA g8 GoRhte Eyclodichndethiil dcbiate 920 06401Im @Bl Aest dlcbr pét
water to the filtrate and%?/(ghlllzye overnlgﬂ 935 (99éj(671%of t heor. ) of

t he target %&ﬂﬁ@h?ﬂ&lﬂogn%phﬁa LG M5 (Method 8): R, = 2.93 nin; mMz = 447
(MtH) + 15 ' H-NVR (400 MHz, DVMBO-d6): 6 = 8.55 (s, 1H), 7.54 (d, 2H),

7.42-7.35 (1opEHMe ¢ 3 1H), 3.82 (s, 31A), 1.79 (t,
oH), 1.52- ey (m ﬂg(’d%lg‘ 5P mémA”§Maﬁi( 21 (5? 3, TN (m (

211). [a] 020 = -32.0, ¢ = 0.145, dinmethylsul phoxide. Exanple 71 20
(-)-6-{[5- (HNMBH(&QQ/M%QDF% %ﬁé@l(&dﬁﬂ[%@@upwﬂ m d AEY-NA(ox §Eh @t dthoi ¢

acid bisethapoks3nkng $a) 5 &6 49, 1769371 AHI9 2 PO L) ESe0- LA tm, 918, 1.32-

1.22 (m, 6H), 1.22-1.10 (m, 2H).

10  Example 73

(+/-)-6-{[ 5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} heptanoic acid

Put 1.38g (3.0mmol) (+/-)-6-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-
heptanoic acid methyl ester in 25 ml THF. Add 13.8 ml 1 N sodium hydroxide solution and stir
15 overnight at RT. Dilute with water 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.
20 LC-MS (Method 8): R, = 3.32 min; m/z = 445 (M+H)"

'H-NMR (400 MHz, CDCL;): & = 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).



OCHB OO N ON HOHZ-, _~ OH Add 250 | dem neralized water (MIIlipore ion
exchanger) to 26.8 (0.060 mmol) (-)-6-{[5-(4-

met hoxyphe 031 Kdakiarei 183 d] pyri mi di n-4-yl | oxy}heptanoic acid. Add 6.3
ng (0.060 mol ) 2,2'-imnodiethanol and stir for 30 mn at RT. Next, treat
for a fewmnutes in an ultrasonic bath.14.Add a few drops of dioxan, then

| yophi lize overnight. 33.0 ng (99.7% of theor.) of the target conpound is

obt ai ned. Ig Mloglg?{hlgggaﬁ),m@ =2.983mn; mz = 447 (MtH) "~ 'H NMR (400 MHz,
DVSO- d6) : S—855( IFI) 7.53 (d, 2H) 7.42-7.35 (m 5H), 7.01 (d, 2H),

5.31-5.24 (m 1H), (s, @3@344 4H), 2.61 (t, 3H), 2.10 (t, 2H),
1.52-1. 45 solzﬂ) 60(1111&5 (+H)6~J{ -ethyiphppyl)-6-phepylfyrg[2, 3¢ jpyrimi 224-11]w}lemaneﬂ)

al] 020 = |

(1Y 6 (1 2% et B INOiE O gbifte o MR epyptise chirabphase |,

aci d nmet hyHP&£} ato ta@i@lerﬂ@l@lﬂ:’: Da®el NhixglpakOA S 3, FSuthZSIO my X 20 48n;nfikoy:)

(+/-)-6+ hy p |d t 0 |n 1 0

cool to OCqE%qg éﬁg&? Lf’énrrﬁr’r;rjgf °n ézﬂaélo’l fnpoﬁ&(r) gh(g’spug;z{egoeﬁblgos'
P2-tert. - bhitxane/RoPs 2Tﬂr|ﬁaaﬂ6ﬂd+($2%l‘1“ﬁ40f 1% vfaml(}smExhﬂlpresmmdm Then cool to 0OC
again. Add 1.0 g (2.99 mmol) 4-chl oro-

5-(4- et hyl %enﬂ) !6 phenyl furo[ 2, 3-d] pyri m di ne and continue stirring
over ni ght | ute BHC 05 1 163-Foreign Countries

(+)-6-{[5-(4-Ethylphenyl)-6-phenylfurof2,3-d]pyrimidin-4-ylJoxy } heptanoic acid (Enantiomer I)
[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-yl]oxy } heptanoic acid (Enantiomer 2)
[o]p”® = -81.3°, ¢ = 0.520, methanol.
LC-MS (Method 8): R, = 3.17 min; m/z = 445 (M+H)".

15 Example 76

{[BR)-3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy } butyl]oxy}acetic acid

tert.-butyl ester

/'\)N
O‘M/

Put 455 mg (2.23 mmol) {[(3R)-3-hydroxybutyl]oxy}acetic acid fert.-butyl ester (which contains
20 up to approx. 10% {[(1R)-3-hydroxy-1-methylpropyl]oxy}acetic acid tert.-butyl ester) under argon
in 5 ml THF and cool to 0°C. Add 1.15 ml (2.23 mmol) of a 2 M solution of phosphazene base P2-



-145- with water, acidify with 10% aqueous citric acid solution and extract
twice with BHEVS lalédtbereien Camntrissne the ethyl acetate phases and wash once
wi th satd. sodiumchloride solution. Dry over magnesi um sul phate,
concentrate by evaporation and purify the, esidue by colum chromat ography
on silica gel (solvent: cycl ohexane/ethyl acet ate 9:1). 640 ng (46. 7% of

th f d i. ned 8): 3.44
mine 2z 2o by AR AR R goniher RS R Pl B . AfdgSpoig
2H), 7. 38 ({,.492hihol) %- <3ﬂnr()45}(4&ld)hox§ph2}ﬂylx Gi-phenﬂlﬂ)rp[ZEB dﬂﬁyl‘.ﬁniﬂﬁle(amd slirl)qvex:'xilgﬁﬁ a( s,

g::?) ' i Zg ER?O l% %dlé%\kﬁhjﬂ %ng l4;%’10‘} aqueous cfl'rlc acid sol_gtion ang extracf %wce mh

(+/-)-6- {[5etﬁﬁ1-aEétEtylcwamydthe Ghphestt bws&{azld&ra@l] mce Ivmhdhtﬂ ik hXoyHO itRAOI C
acid CH3 \ OH OO NN). Put 1.38 g
(+/-)-6- é[sD(m WehyReHym ) S‘BPIBF?eﬁ‘Wf%ﬂnS‘fﬂ?a@ ay p?‘faipﬂliaﬂ?qa, Rurjfy] Hhey Jesidue by

hept anoi ¢ aasrgmﬁegrawg AStIRA gmscav%nm Ryrﬁbiﬁxﬁmtﬁa&tarfe 9:1). %mg td«fﬂh/m(ﬁﬁ&% ? ge

solution and stir over ni g lute’with wat'er and acetate

and t hen adthe fargstisomp@iaH lipettanede 7$jme;§9 % od thspr.vefi (Wl [AR) éﬂﬁ@xlnetlzoxysgpﬂb bt e
t he phases C t t;
Conb!one t heglgb'g1 %@Bg?e%]g%r%dﬁas ei&z%gmﬂ}%@#‘%}( c](c:jX teﬁc\gg%dg efi ﬁ%ﬂl ue ?ﬁ@lg Ilg&rlalﬁe

sol ution. Dagby- mv@mtﬁmsglivemplﬂrﬁﬁul phate and concentrate by evaporation. 600
ng (98. 2% of theor.) of the target corrpound is obtained. 20 LG MS (Met hod

8): R, 44 : 400 Mz, CDCI3): S = 8.51 (s, |

H. 7 650 éf%m?@)(ﬁ %ﬁém?*% 7.23 (m_ 2H). 5.34-5.25 (m

IH), 276258(q,2H) 2 24 (dd. 2H), 1.50°1.49 (m 4H) . 1.32.1.23 (m 6H),
'H-NMR (400 MHz, DMSO-de): 8 = 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 (d,
3H).

Example 77

15 (-)-{[(1R)-3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy}-1-methylpropyl]-

oxy }acetic acid fert.-butyl ester

CH

/ 3

0
O /\)\ CH,
/\n/ \’LCHs
CH
O~ |
NG
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-dy): 5 = 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).

[a]p? =-96.8°, ¢ = 0.380, methanol.



1.23-1.12 (m 2H). BHC 05 1 163-Foreign Countries -146- Separation of the
enantioners: Dissolve 600 ny
(+/-)-6-{[Qﬂgéﬁé#¥§ﬂ$ﬁéw¢ﬁﬁﬂgﬁéhenyIfuro[2 3-d] pyri m di n-4-yl ] oxy}hept anoi c
acid in 20 m 2-propanol/20 m iso-hexane and separate the racemate by
preparative chiral -phase HPLC into the jggantionmers [colum: Daice
Chiral pak AS-H 5 m 250 nmx 20 mm flow. 5 15 m/mn; detection: 220 nm
i nj ection Ethﬂg 7ng400 | ; tenperature: 40C eluent: 80%iso- hexane/ 20%
2- pr opanol o TFA + 1% water] (see Exanples 74 and 75). Exanple 74
(+)-6-{[5- é4 Et hyl phenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy} hept anoi c
aC|d ( Enant-)-dAelt &&Nkﬁmﬂﬂmmﬁ gBphenylgure] @<3EGmH¢BHHéhﬁyﬂmm@OECﬂMEC@M@thod 8):
R =3.28 mn; nlz 445 (MrH)+ Exanple 75
(-)- 6 {[5-(4- Ethylphenyl) 6- phenEHfuro[Z 3-d] pyri mdin-4-yl]oxy}heptanoic
aC|d (Enantiomer 2) M 20 = -E;.S o 0. 520, nethanol. LC- M5 (Method 8):
R, 3.17 mn; mz = 445 ( MtH) 15 Exanple 76
{[(3R)-3-{[5-(4-thhoxyphenyl)- enyl fueef 2, 3-d] pyri m di n-4-yl]oxy}butyl]o
xy}acetic acid tert.-butyl e CH3 CCH3 OO0~ 0 CH3 NN

Put 455 nmg (2.23 mmol) {[(3R)- rox*?uiyLLa&y.ac%ﬂjf>CHé|d tert.-butyl

ester (which contains

Put 350mg (0.69 mmol) {[(3R)-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
5  ylloxy}butylloxy}acetic acid tert.-butyl ester in 7 ml dichloromethane. Add 1.75 ml TFA and stir
overnight at RT. Then concentrate by evaporation and purify the residue by chromatography on
silica gel (solvent: cyclohexane/ethyl acetate 1:1). 110 mg (35.4% of theor.) of the target

compound is obtained.
LC-MS (Method 10): R, = 2.67 min; m/z = 449 (M+H)"

10 'H-NMR (400 MHz, CDCls): & = 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).

[a]p? =-79.6°, ¢ = 0.42, acetonitrile.

Example 79

()-{[3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy}-1-methylpropyl]oxy}-

15  acetic acid

,CH,
Q

L ey
O~



20 up to approx. 10%{[(1R) - 3-hydroxy-I|-nethyl propyl ] oxy}acetic acid
tert.-butyl BESIBI)1680ddieBC8MEiesi N 5 M THE and cool to 0OC. Add 1.15 m
(2.23 mol) of a 2 M solution of phosphazene base P2 BHC 05 1 163- Foreign
Countries -147- Cert.-butyl in THE and stir for a further 10 mn at RT. Then
cool to OC again. Add 500 ng (1 49 mmlj

4-chl oro-5-(4- net hOX}éE;’lenW ) - hené)a;uro[ 2,3-d] p ﬁrl m di ne and stir

over ni ght afut ¥mg¥h @mout@ Bt o -(fermashoxy plen)-HphenviHrolbds Iy tmstins4-sllowic
acid sol uti @'ﬁleﬁ‘f}%r@ﬁﬂ 'bﬁﬁracettl\@‘a&@ 1ok tbb‘?'l &tdew 1 ﬁ?@it:l?igl%meﬁ;gﬁ@wag 25@&1 BIAW stir
acet ate phases and wash once wth sodi um chloride solution. 5 Dry over
magnesi um soveshghtat BhdTeasrroneeniraie by byapevapmr@it pupify thPmsnd‘uy by lekromatogrdply W

h t liehhy
chrorat 00r B8l 1AL LF L HRPAY S0l SHELANSHAAR) S BB B v
theor.) Bf (ichlofop(cthiahe/Bethirtpl 055 riemp (X \ihelitiido).) 6F the target compound is obtained.
phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-1-nmet hyl propyl ] oxy}acetic acid

tent.-butyl t EXx | 77 10 LG M5
ent BT ESElohel 9K £ o R RGARYY (SSE ol o 1 JO Lo ve
8.51 (s, 1H), 7.62 (m 2H), 7.37 (d, 2H), 7.31 (m 3H), 6.94 (d, 2H),

5 53 5. 45 (I‘HINMR(4OB MHz ((SDCIZ)HB 83494(2 B1)325€ th, 22B) 7.34(8@H)NT.2 24, .3H),. 618 (dS;

1.32 7
L (L TR 3m, ot ASE by ey BID.6H 24 by T AT ) 1 -
met hyl propyll]n ((pmq%]acetlc acid tert.-butyl ester CH3 CH3 O /CH3 O O
CH3 e title conpound is obtained as aby product in the

preparatlon onOExa Ie 76. LCG-Ms (Method 5): R, = 3.26 mn; nlz = 405
(MtH) ' 10 [alp™ =-77.1°, ¢ = 0.370, methanol.

The following two compounds are obtained similarly:

Example 80

(-)-{[3-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} butyl]oxy}acetic acid

15  React 500 mg (0.99 mmol) {[(3R)-3-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-
butylloxy}acetic acid tert.-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, CDCl): & = 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 (q, 2H), 1.90-1.75 (m,
2H), 1.32 (t, 3H), 1.28 (d, 3H).

[o]p” = -94°, ¢ = 0.530, methanol.



20 ' H-NVR (400 MHz, DMSO-d6): S =8.52 (s, 1 H), 7.62 (m 2H), 7.37 (d, 2H)
7.31 (n] 3 6. 94 éd ZFD 4 54 (m 2H), 3.82 (m 2H), 3.36-3.27 (m 1H),
1 95-1.83 ¢( iC 1H, 1.42 (s, 9H), 1.099 (d, 3H). [ac]p20
= -96. 8 c = 0. 380 nethanol BHC 05 1 163-Foreign Countries -148- Exanple
78
(-)-{[3-{[5-(4- Met hoxyphenyl) - 6- phenylfuro[2 3-d] pyrimdin-4-yl]oxy}butyl]ox
y}acetic a xgm EQH,, OCH3 O\W"0.,,"j/OH j10 ODI N Put 350 ng (0.69
mol ) {[(3 [ 5- (4- met hoxyphenyl) - 6- phenyl furo[ 2, 3-d] pyri m di n-4- 5
yl ] oxy}butyl ] oxy}acetic acid tert.-butyl ester in 7 m dichloronethane. Add
1. 75 M TFAHEd{[§1#-Ethytphenyb)-@bhenplfur{?,3-dIhgimid nredivxy Hivey Loy Jevetpor &id ofertand
purify the b |gue by chronmat ography on silica gel (solvent:
cycl . ohexane ethyl acetate 1: 1). 110 nmg (35.4% of theor.) of the target
conmpound is obtalned LC M5 (thhod 10): R =2.67 mn; ms: =449 (MrH' 10
"H NMR (400 MHz, CDCI3): S = WP (s, 1H), 7.61 (m 2H), 7.36 (m 2H), 7.31
(m 3H), 6.93 (d 2H), 5.52 (n1 1H), 3.96 (d, 2H), 3.47-3.36 (m 2H)
1.92-1.80 (m 2H), 1.34 (d, [a]DQO = -79.6, ¢ = 0.42, acetonitrile.
Exanpl e 79
(-)-{[3-{[5-(4- Met hoxypheny
| propyl ] oxy}- 15 acetic aci

uhenylf ro[2 3- d]pyr|5|d|GH§ yl ] oxy}- 1- net hy
CH,

\ N CH3

5 = React 800 mg (2.39 mmol) {[(3R)-3-hydroxybutyl]oxy}acetic acid tert.-butyl ester (which contains
up to approx. 10% {[(1R)-3-hydroxy-1-methylpropylloxy}acetic acid fert.-butyl ester) with 4-
chloro-5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidine similarly to the synthesis procedure
described above. 690 mg (57.4% of theor.) of the target compound is obtained.

LC-MS (Method 2): R, = 3.35 min; m/z = 503 (M+H)"

10 'H-NMR (400 MHz, DMSO-dy): § = 8.50 (s, 1H), 7.62 (m, 2H), 7.37 (d, 2H), 7.31 (m, 3H), 7.22
(d, 2H), 5.50-5.41 (m, 1H), 3.71 (s, 2H), 3.42-3.28 (m, 2H), 2.75-2.68 (q, 2H), 1.82 (m, 2H), 1.43
(s, 9H), 1.33 (t, 3H), 1.30 (d, 3H).

[o]p® = -90.7°, ¢ = 0.370, acetonitrile.

Example 82

15  (9)-3-[2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy } -1-methylethoxy]-

propionic acid tert.-butyl ester

O 0 0. _CH,
(O~ 1]
O

"N



OO-OH NO 0-1 BHC 05 1 163-Foreign Countries -149- Put 45 ng (0.089 mmol)
(-)-{[3-{[ Bi4-LadtlbbForsamiiountrigs phenyl f ur o[ 2, 3-d] pyri ni di n-4-yl] oxy} -

1- met hyl propyl ] oxy}acetic acid tert.-butyl ester in 1 m dichloronethane.
Add 250 pi TFA and stir overnight at RT.,sfhen concentrate by evaporation
and purify the residue by chromatography on a silica-gel thick-layer plate

0 el or oret Rl RSPRRIED) 26585 Ty ) asirble-FrL b Rh N p RGN e

i s obt ai nedpyrinli@ind/Bnd NET0h (8. @mma) (=)-2-[@5) Ithdroxﬂ ]Znﬁth&léﬂlo((%}d))lonlcl-thVRr(AOO

5 on (oo YT et i IR b5y ang oy Soigny ovey it Dy ke G ot ooy, g

(m 1H, 1. Rk lﬁﬂirl(ieml“ héﬂ‘ﬁdd 0. ﬂmﬂ-é]bs.(ﬂ-,lF 3D stir 26 hidhiet for 16 faln dt 0°C Ooeﬁ)rQadﬂZ@,a

met hanol . The fol | ow ng npounds are obtained simlarl npl e 80
(-)-{[3- 5{[5‘%‘%@{%%6%%%7 %@ﬁmtmeé? yatgr. dxpygqtithe W?Puapf;érsf W%tﬁ’éﬁsy’f‘
acetic aci dgicHiidmbdi®. Combide fhe o%ﬂn plﬁgesl %thaégégldﬁg sﬁlghagegam&entrate
{[(3R) -3-{[5- (4-ethyl phenyl )-6-p enylfuro yrimdin-4-yl

but yl ] oxy} aenses acuen.dlhedpy progyes qan dg purifi merrwAclgprn«vtpamly Wﬂtcﬁ@e @??ﬂt"ﬂ’é& s

P obt ai ned Rt 1A 7oL Aty bRl L ROHPL Alarddliy LLARE TR0
MHz, CDCI 3)2.25¢ B9SY46E theor.) dffhe tafgebGonfoundispbtaifie®3 (d, 211), 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 211),

2.75-2. ﬁ? (&_Met&ddgg;l%{gfﬂ(rmn; m/z = 505 (M+H)"

'H-NMR (400 MHz, DMSO-dy): 5 = 8.60 (s, 1H), 7.54 (d, 2H), 7.45-7.39 (m, 5H), 7.03 (d, 2H),
4.38-4.32 (m, 2H), 3.81 (s, 3H), 3.65-3.59 (m, 1H), 3.50-3.40 (m, 2H), 2.28 (t, 2H), 1.35 (s, 9H),
1.00 (d, 3H).

[a]p? =+22.4°, ¢ = 0.515, chloroform.

15 Example 83

(H)-3-{[(25)-2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy }-1-methylethoxy]-

oxy }propionic acid

H,C~q

O o/\( O\/\H/OH
<., CH, o}
a8
NN

Dissolve 3.17 g (6.28 mmol) (+)-3-[2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
20  ylJoxy}-1-methylethoxy]propionic acid fert.-butyl ester in 21 ml dichloromethane and, at RT, add
12.1 ml 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 product is obtained.



2H), 1.32 (t, 311), 1.28 (d, 3H). [a]o20 = -94, c¢ = 0.530, nethanol. BHC 05

1 163-Forei les. - 150- Exanple 81
(-)-{[3-{[%&%{% = - ' henylfuro[23d]pyrlmdln4y|]oxy}buty|]oxy}

acetic acid tert.- butyl ester CHB CHO~/CH 00~CH3 0 ICH3 ON)

React 800 ng (2.39 mmol) {[(3R)-3-hydroxyiputyl]oxy}acetic acid tert.-butyl
ester (which contains up to approx. 10%

{[ (1R) - 3- hy@mRYMethdB B W, P@PWihaxy Fagemenstci d tert. -butyl ester) with 4-
chl or o- 5- (4- et hyl phenyl ) - 6- phenyl furo[2' ,3-d]pyrimdine simlarly to the
synt hesi s procedure descri bed above nE é}S? 4% of theor.) of the target
conpound i s ng(ﬁ@dM}ECDWO('%t%b#i)(S 1Iﬂ) 6% (s35Hyi T4 (4 2H)= 75989 -7\ H).10
"H NVR (40 3 2 4 ;

73t (m op g SO EEASY oD, 2R T S0 (RSP 98 £ 0. 59 (2l
(m 2H), 2.179(4 38 (q, 2H) , 182 (m 2H), 1.43 (s, 9H), 1.33 (t, 3H, 1.30
(d, 3H). [a]D20 = -90.7, ¢ = 0.370, acetonitrile. Exanple 82 15

+) - 3- 04- Matd heny! furo[ 2, 3-d di n-4-yl 1-nmeth
(L3 gyt Meidoraplsnyaaghons [urol 2,36 pry i i i ory) e

Example 84

(+)-3-[2-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylethoxy]propionic

acid

10  Put 1.14 g (3.05 mmol) of a mixture of (25)-1-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]|pyrimidin-4-
ylloxy}propan-2-ol and (25)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy } pro-
pan-1-ol together with 1.951 g (15.22mmol) 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

20  (solvent: cyclohexane/ethyl 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 ul; 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%



CH3 0 CH3 3 0 BHC 05 1 163-Foreign Countries -151- Cool a suspension of
2.548 g (7.BHC#mbl1$3-Korelgh&ionntley 4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] -
pyrimdine and 1.70 g (8.32 mmol)

(+)-3-[(1S) - 2- hydr oxy- | - met hyl et hoxy] prggijja_ni c acid tert.- butyl ester in 8
m DMF to OC and add in portions, over 30 mn, 272 ng (6.81 mmol, 60%

sodi um hydride. . Then add 0.5 1 abs. Fec gnde stir the m i 10. m n at
00, bet of e dafteas) s Y o Piidsheat RO 5 PH AR PRI IS SRRy

wat er . Ext ndpky ipheyHopye progiopieasid ({ch Eeanple AP aramtitdineddn diid wayonet hane. Conbi ne
t he organi c phases, dry over magnesi um sul phate and concentrate under
vacuum Th aw_ product be . purified either by chromatography on silica
gel (sol veﬁijD Eg%q‘ghéia(ﬁ%e{nﬁvgnoi{cet ate 10:1 -. 8:1) or by preparative

RP- HPLC (gradient: acetonitrile/water). 2.27 g (59.5% of theor.) of the
target conpauMs (Metiedtsy Ked.821hinl kM40 etpd 8): R = 3.27 min; mz = 505
(MtH)© " H- NMR (400 MHz, DMSO-d6): S = 8.60 (s, 1H), 7.54 (d, 2H), 7.45-7.39
(m 5H), 7.03 (d, 2 4.38-4.32 (m.2H), 3.81 (s, 3H), 3.65-3.59 (m_1H),
3.50-3. 40 (KN (140%, OMSOrh): 0 T K51 2((br. sghi), ,8-4g 15, d6D( 14152 Gp). 739 . 5H).=
+22. 4, ¢ = 07 %l 28Lan 9hosm, 3.633. EX@MHS 383-138 @mp 24D, 2.72-2.65 (q, 2H), 2.30 (t, 2H),

[ (2S)-2-{[5-(4- Metﬂoggéheny ) - 6- p%)(-;-(nyl fﬁl’o[ 2, 3-%] pg{r)i m di n-gﬁ-yl i oxy}(- 1¥Dmet hy
| et hoxy] - ob33@rdhiGM @ Hd H3C-O00 ' CH3 0 ~r e 0 NJ Dissolve 3.17 ¢
(6.28 Mol ) (+)-3-[2-{[5-(4-net hoxyphenyl)-6-phenyl furo[ 2, 3-d] pyri m di n- 4-
20 yl ] oxy} -geaBhdyd et hoxy] propionic acid tert.-butyl ester in 21 m

di chl or onet 2 , at RT, add 12.1 m TFA Stir the reaction m xture for

2.5 h at RT and then carefully concentrate by vacuum
(+)-3-{[2-{[5-(4-Ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy } propyljoxy} propionic acid

10 N
For preparation see above, Example 84.
LC-MS (Method 8): R =2.85 min; m/z = 447 (M+H)"

'H-NMR (400 MHz, DMSO-d): 8 = 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]Joxy }-1-methylethoxy]propionic acid (Example 86) and (-)-3-{[2-{[5-(4-



evaporation. Take up the residue in dichloronmethane, wash with water, dry
over sodiu |0 £ orandccor{c:ent rate by vacuum evaporation. Purify the
resi due by m%g%ﬁ%—%ﬁ ica gel (solvent: dichloronethane/acetone
10:1 -, 3:1). Conbine the fractions containing the product and 25

concentrate under vacuum M Xx the resul tast-residue with petrol eum et her.
After filtration and drying at high vacuum 1.77 g (62.8% of theor.) of the

target pr OCﬂd@ﬂpﬂeﬁylp@bl@dn@ﬁ'do[Mp%nﬂlﬂﬁﬁﬂ(ﬁ@}}ﬁbgﬂ]o@}lpl’dﬁidt@@amcﬂ.@ambﬁ 85in a

h 1 1
g_g/b g_ ?g 8? rq)lleuge 8’65 (i 1snhg§ane gnds rr? &ayégﬁetate?arﬁl;egell\r/gty 11€tﬁ]thesﬁymerl:s)¥sd§11reej)ham
4.38-4. 30 (dron@bprapty Soifin: B sifleldft P10 totkd St the Ricafbr oy aibthadioyl 2 31
(t, 2H, 1.00 (d, { Leuo—+ c = 0.495, chloroform Exanple 84
(+) - 3- [ 2- { [lepcine- %vp@n@ww %eﬁ%mﬁlr B[ 40 mog] i A9 Bl/ping- Jatgesion?) 240 st hy |
et hox ro \/ f a
e of (o5 o TR PR TR
yl ] oxy} propan- 2- oI and (28) 2-{]
5- (44- et hy | ixamplg skamy¢ $83r o[ 2, 3- d] pyri mi di n-4-yl ] oxy} pro- pan-1-ol
together with 1.951 g (15 22 mol) acrylic acid tent.-butyl ester and 207 ng

00D DAY DB L B o o

vi gorously digyrinfidin-4gil]oge}- l-ﬁhéuled10bm]t|3®pm1qm atChi diExkmple 01881 hame GErd-{[3-§lat(hy

di f t h.1Q0% t
Squeous o bER s gL Ul A RAER oblia DRSERe S ERER 35
over nEgnasiautnixtied @hdt el aoidxmmné 130 ml techybyceanammlr eparat .intbitlesisbruers biehiral-
resi due obtained in 30 i chl.ar t hane TFA a for .1 h
LRI  ThorP et iSRRI g S0 glist PRES B ety SR hosbacey o
hi gh vacuum-lefdifSEmynthyathide)y 239 nfk) (0 BBIAG T BRNY SOR/mid; | dtecBl: 2600n(; SijedteH

cycl ohexane/ et hyl acetate 1: 15 bt ai ni n/g 1.15 95 of a m xture of
r egi oi soner's! Tume? 400 pl; temperature: 24°C; eluent: 50% 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 chiral-phase
20  chromatography; column: 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 ul; temperature: 24°C; eluent: t = 0 min 60% isohexane/40% ethyl acetate

— t=13 min 45% isohexane / 55% ethyl acetate.



Di ssol ve the m.xture of regioisonmers obtained (1.15 g) in a mxture of 5 m
i sohexane aBk Fhiey pirigs e and separate into the isonmers by
chiral - phase chronatography [colum: chiral silica- gel phase based on the
sel ector pol y(N-net hacryl oyl -L-I euci ne-c g;-butyl am de), 500 nmx 30 nm
flow. 50 m/mn; detection: 260 nm injectfion volune: 300 111; tenperature:
24C, el uentp—25—+sghexanefethyt—acetate—1+—31-—28F+mg(25-6% uf t-heor—)—pof
the title copypmpled jand 255 ng (8&udGar8HC 05 1 163-|AmaBitigal daeunt ri es - 153- of
t heor.) of {thereghoisener
(+)-3-{[2-{|[ 5- §6}- et|hyl pheny|9H,6- phenyl f ur o[ 2, 3- d] gydp=dun4dc = 0.475,
yl ] oxy} progyl ] oxy}propioni d acid (see Exanple 85) |are obtained in this way.
MD 20 = +50.1 , ¢ = 0.500, Mm=fhanol. LC M (I\/Ethoc“@)han‘ﬂ;, = 2. 82 mn mz =
447 (MrH)' |5 " H-NWVR (400 M DVBO-d6) o S < 12)H12#u 1H) éﬂ 1H),
7.52 (d, 2H), 7.39|(m 5H) —t?. (}r‘zﬂsl (1 CM(MBthe@?)sRsﬁ“(l 1H)
3.53-3.38 (m 2H), |2.72-2, |;\|?,CH2.30 @, 2H mm,Jm/224ﬁ’9(M3ﬂI9* 3 (d,
3H). Exanplle 85 | hael
(+)-3-{[2-{|[ 5- (4- Ethy| phenyl nyl furo[ 2, 3- d] py, |C(ﬁi’%f pyl ] o
Xy} propionijc acid |[CH3 LCH3 O ~ Y oH O~l"1( O %I}@llﬂ—g{b prepara %)on see
above, Exanple 84. [LC-M5 (Method 8): 134 = 2.85 m|m;8.31 (g 1FH)4AHA0 (@yeH),” ' H NVR
(400 MHz, DVMBSO-d6):| S = 12.12 (br. s, 1H), 8.49 (9 I—an |_?)5 2 7. 39
(m 5H), 17.29 (d, |2H), 5.45-5.36 (m 1H), 3.52-3.%5?3(( 2Hi’ ﬁé%?%S (g,
2H), 2.30 (t, 2H), |1.22 (t, 3H), 15 1.20 (d, 3H). 4@]4[32)QII1—2H)4§-69-736Q(m
0.590, nethanol. The conpounds presented in the faqllow g3 | e _are prepared
simlarly tlo the synthesis described 1H), 3.56 43(m ZH), 2.70(q,
2H), 2.42 (t, 2H), 1.29 (t, 3H),
1.06 (d, 3H).
87 CH, [a]p™ = -45.2°, ¢ = 0.430,
CH methanol;
O o/'\/O\/\H/OH LC-MS (Method 7): R, = 4.16
XN o min; m/z = 447 (M+H)"
(O]
0NN "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 (q, 2H),
2.43 (t, 2H), 1.29 (t, 3H), 1.25
(d, 3H).




above.

86 and Exa e 87
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d] pyri m di n-4-yl
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Sphenyl furo[ 2, 3-

154 -

The details of separation of the regioisoners are as follows: Exanple
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'H-NMR (400 MHz, CDCl;): §
=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 (d, 3H).
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BHC 05 1 163-Foreign Countries - 155 Exanple Structure Analytical data 86
CH3 [alozoﬂmﬁiﬂg@&mw methanol; OA” , o0 ~ OHLC M (Mthod 7):

R =412/ \ / NCH3 TIO nin; mz = 447 (MH)' ON'H NVR (400 Miz, CDCL3):
S =851 (s, 1H, 7.60 (m 2H), 7.38 (ds;2H), 7.31-7.22 (m 5H),
4.40-4.30 (m 2H), 3.69-3.61 (m 1 H), 3.56-3.43 (m 2H), 2.70 (g, 2H),
2.42 (t, 2 —t29T(t—8H—166(d—3H—87CHsTfal BRe—=—45—2—c—=1. 430,
CH3 met hang|Exangjlé |/ O OH LC- M5 $tiiedtheed 7): R, = 4]A6alpi@ldita; m z = 447
(MrH)' 0 N H-NIVR—(-466—MHz —CDEE3)—6 85+ {s—tH—7—6+—{m—2H

7.38 (d, 2H), 8. 311
3.55-3.45 (m 4H),
BHC 05 1 163- Forei (
CH3 [a] D2D|=+59. 6,

| BEsD=44.°m = 1155,
LS5l Vi cal dat a 83 O
LC-MS (Method 2): R,=2.41
min; m/z = 449 (M+H)"

'H-NMR (400 MHz, CDCL;): &
=8.51 (s, 1H), 7.60 (m, 2H),
7.38 (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,CH3 [a]p® =-31.5°, ¢ = 0.415,
CH, acetonitrile;
O O/\/O\/\[]/O“ L.C-MS (Method 8): R, = 2.73
o N
O Y | \)N 0 min; m/z = 449 (M+H)
0N\ 'H-NMR (400 MHz, CDCL): &

=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 (d, 3H).

Example 91

(+/-)-4-[(2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d}pyrimidin-4-yl]oxy } propyl)(methyl)-

amino]butanoic acid methyl ester



met hanol; o OH LC-Ms (Method 2): R1=2.41 NCH3 TIO min; mlz = 449 (MH)'
0ON' 1HN 46 i : 3):;.S =8.51 (s, 1H, 7.60 (m 21-1), 7.38 (d,
2H), 7.31- 7 ICIENS-OYWIIEY  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. 88 0 CH3
[a] D20 = +48.1 , ¢ = 0.425, CH 3 acetoniisgile; LCM (Method 8): Rl= 2.73
N 710f min, mz =449 (MH)' /f O Ni 1H NWR (400 MHz, CDC13): 6 = 8.51
(s, 1H), 7.60 (m 2H), 7.39 (@H.2H), 7.31-7.27 (m 3H), 6.93 (d, 2H),
5.55-5.48 (m 11-1), 3.86 (g 3|§|), 3.60-3.48 (m 41-1), 2.48 (t, 21-1),
1.26 (d, 3H). BHC 05 1 163-Foyeign Countries -157- Exanple Structure

Anal ytical data 89 0 CH3 [a] l' E— -41. 1¢c¥, ccH,0.3655,0 acetonitrile; o~,

O\ A OH LC-MS (Method 2): R 0 it

41 N 0 MW496MFD o N' 3H NWVR
(400 MHz, CDCI3): 6 N ~CH,

0 O

Put 25 mg (0.064 mmol) (+/-)-2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-
N-methylpropane-1-amine with 13 mg (0.128 mmol) triethylamine in 250 pl dichloromethane. Add
23.2 mg (0.128 mmol) 4-bromobutyric acid methyl ester and stir overnight at RT. Add the same
5  amounts of triethylamine and 4-bromobutyric acid methyl ester again and stir for a further 24 h at
RT. Then concentrate by evaporation and purify the residue by thick-layer chromatography on
silica gel (solvent: dichloromethane/methanol 95:5). Extract the product-containing zone with

dichloromethane/methanol 9:1. 22.4 mg of the target compound is obtained as raw product.
LC-MS (Method 8): R, = 1.84 min; m/z = 490 (M+H)".

10  Example 92

(+/-)-4-[(2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy } propyl)(methyl)-

amino]butanoic acid

Put 20mg (0.027 mmol) (+/-)-4-[(2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
15  ylJoxy}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.



=851 (s, | H, 7.60 (m 2H), 7.38 (d, 2H), 7.31-7.28 (m 3H), 6.95 (d,

2H), 4.49 (Eﬂgﬂkﬂiﬁﬁﬁﬂﬁgnﬂkm28mg, 3.75-3.65 (m 1H), 3.61- 3.45 (m 2H)
2.43 (t, 2H), 1.12 (d, 3H). 90 0 CH3 [a]D2 = -31.5, ¢ = 0.415, CH3
acetonitrile; O0- --/C OH LC- M5 ( Met hod ?39 = 2. 73 No mn; mz = 449

(MH) + o N'), 'H NWVR (400 NPE CDCI3) 6 = 8. 51 (s 1H), 7.60 (m 2H), 7.39
d, 2 48 IH), 3.86 , 3H),
g 60- H)48 (%Weﬂg“?lﬂgﬁ% |1B‘“ ’é)d éaamg Exam()lme 9?(+/-)-4-E?2-{H)
[ 5- (4- Met hoxyphenyl ) - 6- phenylfuro[2 3- d]pyrlnldln 4-yl] oxy}

&r) opyl) ( rretllilalgrgMR @aoo Mﬂzbummag aeisdwr(etﬂwj 7. es(@rzfshm% 35_(13;65}1)[:@0@'(@ OH),
t - 158- t
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N—nethylpropﬁngfhﬂgmgy%pgﬁﬂl13 ng (0.128 mml ) triethylamne in 250 pl
di chl or onet hane.” Add .2 mg (0.128 mmol ) 4-bronobutyric acid nethyl ester

and stir_ overni ght at RT. Add the sanme 5 anmounts of triethylam ne and
4-bronoﬁbt¢@@éﬂgtzh met hyl ester again and stir for a further 24 h at

3-[2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino} -1-methylethoxy]propionic

acid

CH
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X CH, O
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Put 100 mg (0.27 mmol) (+)-1-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJamino}-
10 propan-2-ol with 170 mg (1.33 mmol) 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 pl 50% sodium hydroxide solution and stir the mixture vigorously at 0°C for 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 ul 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). Extract 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, CDCl): & = 8.32 (s, 1H), 7.44 (m, 4H), 7.38-7.30 (m, 3H), 7.13 (d, 2H), 5.18
(t, 1H), 3.84 (s, 3H), 3.66-3.45 (m, 3H), 3.39-3.15 (m, 2H), 2.26 (m, 2H), 1.01 (d, 3H).



RT. Then concentrate by evaporation and purify the residue by thick-Iayer
chromat ography on silica gel .(solvent: dichloronethane/ nethanol 95:5).
Extract the&'ﬁ%m%ﬁﬂﬂ@zone wi t h di chl oronet hane/ met hanol 9:1. 22.4
ng of the target compound is obtained as raw product. LC-M5 (Method 8): R =
1.84 mn; mz = 490 (MtH)' 10 Exanple 9%0-
(+/-)-4-1(2-{[ 5-(4- Met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy} prop
yl) (met hyl Jpvagiieydl but anoic acid /CH3 OCH3 H3 O Ov COH NN) Put 20 ng
(0. 027 mml‘)'_‘m_“
(+/-)-4- [(2-% 5;\1%\2- met hoxyphenyl )-6-§henyl_f urof 2, 3- dg);r'i m di n-4- 15
yl ] oxy} pr o3t s¢AeMathaxypirenibPrbenterot2. ardinyrimidinggyllext ek 2-dimethydpregoxyagetic Ad d
0.27 M (0,24 (Bl esterN SOdi um hydroxi de sol ution and stir overnight at RT.
Then concentrate by evaporation and purify the residue by thick-Iayer
chromat ography on silica gel (solvent: dichloronethane/ methanol 9:1).
Extract the product zone with@igchl | oronet hane/ methanol 7:3. 8.5 ngy (66.3%
of theor.) of the target cddpound is obtained. BHC 05 1 163-Foreign
Countries -159- LCMS (Method 10): R = 1.70 min; mz = 476 (MH)' ' H NWR
111), 7.52 (m 2H), 7.43-7.35 (m 5H), 7.02
(d, 2H), 5.57-5.48 (m 1H) ‘

34), 3.6-3.4 (bp. sHzH), 2.36-2.25
(br. s, 2H), 2.14-2.06 (m 5\ 1.57971. (mofw. Zi\Z<—<a:H33H). 5 Exanpl e
93 3-[2-{[5-(4-Met hoxyphenyl) -6\ phen I|_fag o] éH§- d] poi m di n-4-yl ] am no)
- 1- net hyl e i
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5 Put 300 mg (0.742 mmol) 3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-2,2-
dimethylpropan-1-ol with 723 mg (3.71 mmol) bromoacetic acid fert.-butyl ester and 50 mg
(0.148 mmol) tetra-n-butylammonium hydrogensulphate in 6 ml dichloromethane. Cool to 0°C.
Then add 750 pl 50% sodium hydroxide solution and stir vigorously for a few minutes at 0°C.
Stirring vigorously, allow to return to RT, and continue stirring vigorously overnight. Then dilute

10 with dichloromethane and lightly acidify with 10% citric acid solution. Separate the phases and
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.
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-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-2,2-dimethylpropoxy)acetic
20 acid



O HNO ~( OH CH3 0 NN Put 100 ng (0.27 mmol)

(+) - 1-{[ 5- (BH=S Jploeeign Gougtrisheny| f ur o[ 2, 3- d] pyri mi di n-4-yl ] ami no}- 10
propan-2-ol with 170 ng (1.33 nmol) acrylic acid tert.-butyl ester and 18.1
ng (0.053 mvol) tetra-n- butylannnnlun1hw@399ensulphate in 2 n

di chl oronet hane and cool to OC. Then add 50 | 50% sodi um hydr oxi de
solution and stir the mxture V|g?Houst at OC for | h. Leave to return to
RT and continue stirring overnigp at RT. Then dilute with dichloronethane
and water. Acidify with 10%cityic acid solution and separate the phases.
Re-extract the aqueous phase oncg wi t h di chl oronet hane. Conbi ne the
organi ¢ phases, wash once with sodium chloride solution, dry over

magnesi um sul phate and concentr ev atJ solQk the residue thus
obtained in 2.5 m dichl or onet hame %00 ><&r|F1uor acetic acid and stir
&Fhpor at gon and purify the

for a further 2 h at RT.

resi due by chronat ogr aphi Nca-gel thick-layer plate

(sol vent: dichl or onet hane tract the product zone with 20

di chl or onet hane/ met hanol 9\ mtrating by evaporation and drying,
38 ng (42.8% of theor. ) of the target conpound i s obtai ned. LC—NB (Met hod
8): Rz =2.41 nmin; mz 448 (MFH)© "H NWR (400 MHz, CDCI 3): 8 = 8.32 (s,
1H), 7.44 (pat ﬂﬂd)m [C) §$m¥110§0(3(- (;ﬁﬂn@hox hdny1)cdphediifuro[2,3 r(rﬁldm ljoxp+-B4- (S,
31| 3 66-3 45 (mME S0 "5 30 3 0s y%é“?yz) % fﬁ% gy l@}k& BHC
05 1 163- Fod@e%lpmm)pqegg aciflgeyt.- r‘Pﬁ‘Ieb 1rg&ml dlCh oromethane Add 2ml trifluoroacetic
(3-{[ 5 (4 VRSO RATEN ) 2R PRI IchNcR e By SlapalidH Hainft-kd Jeoid s BerkbidtRt NY!

propoxy)acetic acid Cert.-butyl ester
5  ether. Filter the solid on a fl'lt 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, CDCls): & = 8.56 (s, 1H), 7.54 (d, 2H), 7.42-7.35 (m, SH), 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,

/

)

() oy
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 continue
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



0~ 0 CH3 H3CCH3 0 CH3 NON 5 Put 300 ng (0.742 mmol)

3-{[5-(4-n§%%(3[§gy1p r}yl - 6- phen Ifuro[23d]pyr|md|n4yl]oxy} 2, 2-

di et hyl pr 41-—‘&3—\%%&1’—%—4% : (3.71 mmol ) bronpacetic acid tert.-butyl
ester and 50 ng (0.148 mmol) tetra-n-butyl amoni um hydrogensul phate in 6 nl
di chl oronet hane. Cool to OC. Then add -7%0-pl 50% sodi um hydr oxi de sol ution
and stir vigorously for a few mnutes at 0OC. Stirring vigorously, allowto

return to Righatedill 6chatrtAWEbS el dpbiafign, VDEONRUE YreHRT Al Y -dichit@éméthdnd! Rdd 0
wi th di chl oronet hane and |Ight|¥{aCIdlf with 10%citric acid solution.

Separ at e t he5 phdddsandndir fer? h 26 RTy Fhensefinediateiyag@pyaiien idi ¢y at high vacuum.

di chl or onepfige. pCophidae %h&@f@&@hﬁalaha%saa@, \A%,%h HAGElayep tﬂ"atéa"(ineﬁPd' um
chl oride solution, dry over magnesi um'sul phate and concentrate

evapor at i oﬁlchlomwethﬁgﬁ/mhféamé Sp ducExsactcthe mlmletgmp hytlbﬁlclglptomaiag#me@sr@ll velnt :
cycl ohexan 0 90f theor.) of the target
corrpoungc(l |§6 o%’?gon)gg?ﬁ]%% ?;,thl%/éar% %gﬁ%%ggésoggéy 3.33 mn; mz == 419 (MtH)"°
"H NVMR (400 MHz, CDC13) 8.51 (s, 11-1), 7.61 (m 2H) 7.49 (d, 2H),
7.30 (m 3H}3M$(M8hé<bl7) R2=H) 6811111231/7(34352(1\&)H) 3.87 (s, 3H), 3.77 (s, 214),
3.02 (s, 2H), 1.44 (s, 9H), 0.82 (s, 6H). Exanple 95

o AN ey AL B T e P A

O I xI ~\ 3c7.GHad, OH),/4.43 (£, 2H),3.82 (s, 3H), 3.39-3.31 (m 4H), 1.84-1.78 (m, 2H).

Example 97

10 (-)-4-[2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Jamino}-1-methylethoxy]-
butyric acid

CH

/7 3

0

0O
O O\/\/U\OH
4 HN\/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 tert.-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 pl 50% sodium hydroxide solution and stir for two days at RT. Once again, add the
same amounts of 4-bromobutyric acid tert.-butyl ester, tetra-n-butylammonium hydrogensulphate
and 50% sodium hydroxide 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. sodium 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 pl 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.



O Put 280 nmg (0.54 mmol)

(3-{[ 5- (4- nBHE®R i JI63Fptejand-quitiey | f ur of 2, 3-d] pyri mi di n-4-yl]oxy}-2, 2-

di met hyl pr opoxy) acetic acid terl. -butyI ester in 8 m dichloromethane. Add 2
m trifluoroacetic acid and stir for ?t RT. Then concentrate by
evaporation and mx the residue with petro eum5 ether. Filter the solid on

afrit with dr t. h| h 220 88. 1% of theor.) of
the target %@%%@ﬁ‘gh?daﬂd% ??fg -T\Kz((wgiﬁ?od 7):ngR,(A = 4.03 min; rﬂ)z = 463
(MHH) " 1H- NWMR (400 MHz, CDO 3): S = 8.56 (s, 111), 7.54 (d, 2H), 7.42-7.35
(m 5H), 7. Q{ZN(VIR(@HMHZ";CIXTE)(S 8239) (s, BDBBS( &m, ) 7.4 B (d 2HJ,S7.263(nh, 3HR. 7006 (S,

(2115 ( 2- NENELY SRy PO OE SRR T Dy B e -8 35 PO Dot
c acid /CHgy, H@~2j1QH2H\) 196.- j\@@, 2Byt .09Q8, 31y, (0. 53 ol )
3-{[ 5- (4- met hoxypheny! ) -6- phenyl fur o[ 2, 3- d] pyri mi di n- 4- yI]oxy}propan- 1-01

with 518 ng 2,66 nmmol ) bronpacetic acid Cert.-butyl ester and 36 ng (0.106
mmol) tetra is- -Pfy¢ amIBhiagetehilydr- ogensul phate in 5 m di chl or omet hane and
cool to OC. Add 1.0 m 50% sodi um hydroxide solution and stir vigorously at

0C. Then le eturn to RT and continue stirring vigorously overnight.
zﬁm}lQ trrring vig LY 9
Then dil ut eﬁy 9échl oronet hane and water, acidify with 10%citric acid

sol ution and separate the phases. Re- extract the aqueous phase once with
di chl or oret hdlER, 2R itsH(AMethexyphegabrioephprtydfons?, 3 -dipy imahe-&-yWexh - lsaethylpropdi-um

chloride so ver sium BHC 05 1 163-Foreign Countries -162-
sul phat e an#&i%rgggﬁftgrag%r buﬁ%ggratl on. Dissolve the residue in 5 ni

di chl oronet hane. Add 1.25 ml TFA and stir for 2 h at RT. Then concentrate
by evaporation and dry at highGrgcuum Purify the residue
chromat ographically on a sil |o:a gel thick-layer plate (solvent:

CH,
O o\\"K/OV\[rOKC”‘*
CH

CH

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-yl]oxy}butan-2-0l in 5ml THF. After
stirring for 15 min at RT, add 1.0 ml (878 mg, 6.65 mmol) fert.-butyl acrylate. After three hours,
add 10 ml 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, SH), 7.01 (d, 2H), 5.29
(dt, 1H), 3.81 (s, 3H), 3.63-3.40 (m, 3H), 2.26 (t, 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



di chl or onet hane/ net hanol 95:5). Extract the product zone with

di chl orone / nol 9:1.. 5 50 ng (23.0% of theor.) of the target
conmpound i i OGNSRt hod 7): R = 3.68 nin; Mz = 435 (MH)'

"H NVMR (400 MHz, CDCl3): S = 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 (164-2H), 3.82 (s, 3H), 3.39-3.31 (m
4H), 1.84-1.78 (m 2H). Exanple 97 10

(-)-4-12-{[5-(4- Met hoxygf®nayl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl]am no}-1-ne
t hyl et hoxy] - butyric acid ~C OO HN~"YOOH N CH3 NJ Put 110 ng (0.29
1)-6-p yl gy o[ 2, 3- dppyri m di n-4-yl ] am no
}- propan-2-ol with 327 ng mol ) [4-brdndbutyric|lacid tert.-butyl ester
and 20 ng 15 (0.059 nmol) 42 N- bg{\\ ' ens@étiphate in 2 m

di chl or omet hane and cool to o0&l ThenPadd 500 I~ 50% sodi & hydr oxi de sol ution
and stir for two days at RT. Oi¢ce agajn, add the sane anounts of

er N et ra- n- butyl ammoni um

hydr ogensul phate and ‘ droxi de solution and stir for a further
24 h at RT. Then heat O r efux *H 24 h. Leave to cool, and dilute with
di chl oronet hane and water. Acidify wth 10%citric acid 20 sol ution and
separate the phases. Re-extract the aqueous phase once w th dichl oronet hane.
Conbi ne t had®rgam ¢5.Phages, porssiiin @Bb6natd foha Soiitidn o3 Q000 ¢hb DRMNGBE (SR)-RLY 50N,
dry over magnesium_ sul phate and concentrate hy evaporation. Purify the

r esi due by(wwaxl?-é-@hwﬁeoi%ﬁ-ngmlﬁw@l}-ﬁ@llo’a&é%@etﬂwlpmgneobﬁlamﬁ@am( 3O™YS in
1 m dichl grayw,it taneardddamg®.35 dirdso1 ﬁlg,r?.@ﬁﬁin'oﬁ AgbRoehiSidid meMyLEMrGhYy at
RT. Then concentrate by evaporation and purify the residue

chr omat dgr #phe ¢&P9 ;pmeh tatrs-byty|lamaengya iodidiecitir |the, repctipingnixture 46 hah 80°C. After

i i or oner 1R R RERRperdane eSS polsyfic BRTHE A e, T Doneenrat e ine

i S obt ai nefiltrate 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.
10  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-yl]oxy} heptanoic  acid

tert.-butyl ester

H3C\o

15 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 644 mg (1.82 mmol) 4-chloro-6-(2-
fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidine in 5ml THF and 32 mg (0.09 mmol)
tetra-n-butylammonium iodide. Stir the reaction mixture for 48 h at RT. After adding water and

20  ethyl acetate, wash the separated organic phase with 1 N hydrochloric acid and concentrate by




BHC 05 1 163- Forei gn Countries -163- LGMS (Method 7): R =3.64 mn; mMz =
462 (MrH)' BHONNR 164d0rgignCovames3): S = 8.39 (s, 114), 7.51 (m 2H), 7.41
(d, 2H), 7.26 (m 3H), 7.06 (d, 2H), 5.12 (t, IH, 3.89 (s, 3H, 3.77-3.70
(m 111, 3.55-3.47 (m 1H), 3.42-3.38 (meiH), 3.28-3.20 (m 2H), 2.31 (t,
2H) , 176167(m 2H) 1.09 (d, 3H). 5 20 = -20.0, ¢ = 0.077,

acetonitril 8 ( _

(52 Mot holirBhin SRR kel iel s Pyt Sectoniiile MBSO, pnd ourty by provptive BE:

oxy} pr opi onHEL@ graditrer watedmatiphitrds) 425 mg}Aa% dDtiibt.) F3heleirédi3oduCHS obt@)(éd CH3 0

CH3 0) N 10 Add 157 ng (1.37 mml) potassiumtert.-butylate to a solution

of 535 ng ( 2R, & i

{[5 (4-met h xyp%g%gt ‘}é?gh_eﬁéﬁ ?luljr’g[%?é%ld%w)i m di n-4-yl]oxy}butan-2-ol in 5
THE After stirring for 15 min at RT, add 1.0 m (878 ny, 6.65 nmol)

tert - but yl 'rasiMRt efoe MY, DMSO-dyee=R—wors, 1H)avd3$ 'ZLSJom 2mtm+7 28\@n, ctelmcse%tmt e

the reaction mxture b¥ vacuum evapgQr ation he residue

prepar at 1 ve(MRBHPLE -0 gt §8i Bh 370k eH): §(,18t(bﬁH?’r |q0e§/55 @6 Hig' ‘t64173/% 6‘? Hheott )

of t he desi (Segh) 153@{@;18qt25L151%%{CQH ed. LC—I\/S (Method 7): R 4.83 min; nmz
519 (MrH) "™ " HNWR ( ? 6 =8.56 (s, | H, 7.55 (d, 2H) ,

7.40-7. 35 (m 511, 7.01 (d, 2H), 5.29 (dt, | H), 3.81 (s, 3H), 3.63-3.40

(m 3H), 2. BEsample10ly 1 33 (s, 9H), 1.15 (d, 3H), 0.88 (d, 3H). Exanple 99

4 né E g 2R) ai ﬁi{ §i2§)4z oy FRIBEDKény 1S @ARANI xR 1Frud{H3 B HiM ddh-Ay flodh heyy}-Pr opy! |
( v (methyl)amino}butyric acid fert.-butyl ester

CH, (l)H3 0o CH,
O )\/N\/\/“\ /k CH,
0 o
CH,
N
Sat®
o bz

N
10 F
Add 22 mg (0.54 mmol) sodium hydride (60% dispersion in mineral oil) to a solution of 100 mg
(0.43 mmol) 4-{[(2S5)-2-hydroxypropyl](methyl)amino}butyric acid fert.-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 mmol) 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-ds): & = 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).



butyri c acid methyl ester BHC 05 1 163-Foreign Countries -164- H3C CH CH O
O.'~N~~O, CH3  c4JLN N Add 797 ng (5.77 nmol) potassium carbonate to a

sol ution ofBHQ@@HL Le3-Foreign Cauntries ( oR) - 2- ([ 5-

(4- et hyl phenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-N et hyl pr opane-| - amm
oniumformate in 20 M THF. After addingggl 35 m (501 ng, 2.77 mol)

4- bronobutyric acid nethyl ester and 5 34 ng (0.09 mmol)

tetra-n- butgghggioyebum i odi de, stir the reaction mxture 16 h at 80C. After
cooling totoomtenperature, filter off the inorganic salts and wash with
THE Concentrate the filtrate by vacuum evaporation. Take up the residue in
acetonitri I6e{[&ﬁﬂjE‘th)hfffyl)tﬁy(Zpﬂl@mhwi)%O[?243 dipypinddipgrdipixiiheptanoic acid ert.-butyl
mter/acetga%‘trlle/ammnl a). 308 ng (73%purity, 20% of theor.) of the
desired product is obtained. 10 LC-M5 (Method 8): R = 1.91 min; mz = 488
(MtH)'.  Exanpl e 100

(6R) - 6-{[ 6-(2-Fl uor opherky - (4- met hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] oxy
}heptanoic acid text.-butyl \ester HBCGCO CH3 el” OCH3 CH3 J~- NO CH3 N F
15 Add 87 ng (2.16 mmol ) sod ydri deCKl60% di spersion in nineral oil) to a
solution of 350 ng (1.73 @

6R) - 6- ydroxyheptanobc acbgitent - but yl
ester in 5 mM THF, with ice

ng/k \KCH

5  Add 49 mg (1.24 mmol) sodium hydride (60% dispersion in mineral oil) to a solution of 200 mg
(0.99 mmol) 6-hydroxyheptanoic acid fert.-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/acetonitrile). 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-dg): 5 = 8.61 (s, 1), 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, SH).

Example 103

(6R)-6-{[5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-ylJoxy} heptanoic acid tert.-
butyl ester



stirring for ten mnutes with ice cooling, add a solution of 644 ng (1.82
mrol ) 4- chl BHE-08-1(183-Fpieignr(auhtmiay | ) - 5- ( 4- met hoxyphenyl ) furo[ 2, 3-d] pyri ni di ne
in5mM THE and 32 ng (0.09 Mol ) tetra-n-butylanmoniumiodide. Stir the
reaction mxture for 48 h at RT. After qung wat er and 20 et hyl acetate,
wash the separated organic phase with 1 N hydrochloric acid and concentrate
by BHC 05 1 163-Foreign ntries -165- vacuum evaporation. Take up the
residue in acetonitrile/ Oxnd purify by preparative RP- HPLC (gradient:
wat er/ acetonitrile). 425 ng (41% of thegﬁi) of the desired product is

obtained. LG M5 (Method 8): /R 3.37 ; mz = 521 (MrH)' ' H NWR (400
MHz, DMSO- d6): S = 8.60 (s, Y. 55- (R0 2 7,34-7.G8, (m 4H),
6.93-6.91 5 (m 2H), 5. 41-5.\3 OH), 3.77 (s, S (t, 2H)
1.60-1.55 (m 2H), 1.46-1.39 (m\2H),11.34 (s, 9H 51.2 FfﬁjaBkD, 1.25-1.15
(m 2H). Exanple 101 NN 3
4-{[(2S)-2-{[6-(2-Fluo nmet|lhoxyphenyl ) furo[ 2, 3-d] pyri m di n- 4-yl
] oxy} propyl]- (nethyl)aN=hrg prcNacid tert. -butyl ester HBCCO CH3 CH3 O
CH3 O QNv O-CcH \ CiB\N 4 N3 18 F Add 22 gy (0.54 mmol) sodi um
hydri de (60% di spersion in fineral oil) to a solution of 100 ng (0.43 mol)
4-{[ (2S) - 2- hydr oxypropyl ] (net hyl )am no}butyric acid Cert.-butyl ester in 1
o ol ok Al b7 296 ) GhE Rl (SoalRlsidiE Ehal! &5 ¥ LubiSiorRBMg"
4- chl or o- 6- (1Z3frhisly (qR)SHdoxPhepthnsie tabidtyrp ety legtéin o @] BHE) wigh icaicdoling. After2 n

THE 15 and 8§, 0.02 mmol ) tetra-n-butyl anmoni umiodide. Stir reaction
mxture f or“‘i’gyﬂné?& i@ pynutep cY‘G?t‘iH Feferat e > t‘toérorfne?&lgf‘ﬁg(sgvétpé‘fmyahggél"l‘@ h
acet at e, 5 Waghorb 3438 BhatyBs-QL Bdd pheMAgE2WLd]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
10 (51% of theor.) of the desired product is obtained.

LC-MS (Method 8): R, =3.51 min; m/z = 519 (M+H)"

'H-NMR (400 MHz, DMSO-de): & = 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 (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, SH).

15 Example 104

(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylbutoxy)acetic ~ acid
tert.-butyl ester

H,C~0

CH, CH,
0 O//\\Tr/ \7<:
0 CHCH3
N 3
o 7

N



N hydrochloric acid and concentrate by vacuum evaporation. Take up the
residue in_acetonitrile/ DMSO and purify by preparative RP-HPLC (gradient:
vvater/acetmm%——r@?)% purity, 45% of theor.) of the desired
product is obtained. 20 LC M5 (I\/bthod 8): R =1.90 min; mz = 550 (MtH)" |
H NVR (400 MHz, DMSO-d6): S = 8.60 (s, Ligd- 7.55-7.51 (m 2H), 7.33-7.28
(m 4H), 6.93-6. 91 (m 2H), 559551(m 1H), 3.77 (s, 3H), 2.40-2.29 (m
2H), 2.25- akd%zﬂfﬂﬂ oﬁw ZSﬁggluﬁﬁhydgthde Sili3n ta Qufidh onﬂan-Silsmﬂ'nolé% {5y4-2H) ,
1.32 (s, 9H), 7 (d, 3H. BHC05 1 163-Foreign Countries -166- npl'e 102
6-{[5-(4- Eﬁmoﬁimwl) 6-@h‘(r121fmlo[?&é]pmngdirﬂ-mﬂ@{yzpeytadﬂocyr i éDnﬂ4lcglv€]n9xyf}ﬁ%fpt an
oic acid t

(1.24 mol %ﬁ&slg ?g%n%% (8§|§ gaﬁ gg'r]%l on in c}rrl SUI a([t;él- F"id:t'o Qgg u]t%l 0
200 ng (0.9%®- bprtyblb)mﬁoahgtete,oxtyhélptlammlpc rme;tuue tf@rIShbiut’/S@f’C edfter coaling tal rodinE.

After stirring for ten es., .add. a 90% puri.t v,

nmol ) 4t5chlt‘?)n[r1 orq:l)urf s dé‘{sh% %ﬁzn‘i’/‘i‘*) C%lc' nﬁrate? orr0 8113 récn?/ Kf%‘% iﬁrﬁg g)f%@rwltﬁhsg “iule in
5 m THE anithbBoneghand.ash minmsl ))Vdsbttheacmﬂnuécyb@mrwmuts waitli ched. aghiddus tsbdium
reaction m ture for. 40, hours aj 75C  After er nd et hyl acet at e,
e 10"t e GBS sHBteR i e ShuE SR TSGR TR Ch e gy Secoun

concentr at %vzmsrawa@ Ul Y e Q6sidue O ethy | bakte WRd blhﬁfy b$ ﬂaﬂ%réﬂ?at@é%ﬁ}ih@ Rintsilich §élD|VBO
and purify &){ pre&ar ative RP-HPLC ( ﬁr adient: water/acetonitrile). 104
\'%

(19% of t héwvent: gtyk acetatsdngthasgl 150.0alce 0% & £L&nRrEY. Vs oldBect) péthe dﬁmewqdwt hod
8): Rt 10 3 égotﬂﬁe'a’as mricemwﬁﬁ-&tﬁwasteﬁ'omw (400 MHz, DMSO-d6): 6 8.61 (s,

of

1H), 7.55- 2H) , 7 , 7 20-7. 18 15 (m 2H), 5.39-5.31
m | 2 63 08 t 2 1 60 20 (m 2 1.45-1.37 (m 2H),
(1_ 34 X (S?Method 8): R = min; m/z= 519(M+H) ( 3k ( g

TH-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

CH,

\N CH

[ ) e

N

O o/\n/o CH,
CH, W<CH
O CH,
O 4
o)

20  Add 0.5 ml 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-yljoxy}methyl)-3,3-dimethylbutan-1-ol in 10 ml
toluene. After adding 21 mg (0.06 mmol) tetra-n-butylammonium hydrogensulphate and 240 mg
(1.23 mmol) 2-bromoacetic acid tert.-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-



(s, 9H, 1.28 (d, 3H), 1.24-1.16 (m 5H). Exanple 103

(6R) - 6- {[ 5-BHE 65 hyéhhermigh Coant(i® f | uor ophenyl ) f uro[ 2, 3-d] pyri m di n-4-yl ] oxy}h
eptanoic acid tert.- butyl ester BHC 05 1 163-Foreign Countries -167- H 3C 3
OOCH3 OCH3 ON) F Add 87 ng (2.16,pml) sodium hydride (60%

di spersion in mneral oil) to a solution of 350 ng (1.73 mmol)

6R) - 6- hyd t [ idt . . hut t [ m, THE, with i :
(O T R Bkt 10, TR e BBl it ok 1 o1
712 nmg (90%bpinedty, 1.82 nmmol) 4 5
chl or o- 5- (4- et hyl phenyl ) - 6- (2-fl uorophenyl )furo[2,3-d]pyrimdine in 5 m THE

and 32 ng 9 |.), tetra-n-butyl: i iodide. Stir the reaction

m xture foﬁ%g%%ﬁk@ﬂ@dﬁk-ﬁaéﬂﬁ“ I’E‘E’rfﬁér_g{zg?@lfﬁ%ter addi ng water and et hyl
acetate, wash the separated organic phase with I N hydrochloric acid and
concent r at eHINMRAGOLMERYBPBOAL): 31 8.5@ése1 I 755,51 @ml 2w 730.7.38¢&] s, v.51-726 DMSO
and purify by preparative RP-HPLC (gradient: water/acetonitrile). 459 ng 10
(51 % of 1 0P} 4684 emidbh. ol GHoiBed-30 & 3HY 4 49da, 20C) A (REPhI. 839 (R =
ONH (s, o NMR (400 MHz, DMBO-d5): S = 8.61 (s, 1H),

3.51 min; wiE EAASHN _
7.55-7.51 (m~ 2H), 7.33-7.27 (m 414), 7.20-7.18 (m 2H), 5.39-5.31 (m

1H), 2.63 (g, 2H), 2.08 (t, 2H), 1.60-1.50 (m 2H), 1.45-1.37 (m 2H), 1.34
(s, 9H), 1.Emmplel06H) 1.24-1.16 (m 511). 15 Exanple 104

(3-{[5-(4- i\/bf[ hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-1- net hyl but o
xy)acetic 6!3(26291{[5-Eéfi-‘l(/[tethb}?ﬂ)ﬁlé(rlyl)@@-f)}%'hylfuro[2,3-d]pyrimidin—4-yl]oxy}-1-methylpropoxy)propionic

acid fert.-butyl ester

H,C—0

CH,
O)\(O o) CH,
r \/\g/ \§CH3
AN 3 3
(O~
NN

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-ds): § = 8.57 (s, 1H), 7.53-7.50 (m, 2H), 7.42-7.36 (m, SH), 7.03-6.99
20 (m, 2H), 5.43-5.37 (m, 1H), 3.81 (s, 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-yl }amino)hexanoic

acid methyl ester



HSC—OCHSCHSOCHB OO~CHS OCH3 / \'/ I N) NBHCO05 1 163-Foreign
Countries - é A g n1 of 11 25 N sodi um hydr oxi de solution to a
sol ution of °r -{[5- (4-
nethoxyphenyl) 6- phenylfuro[2 3-d] pyri m din-4-yl]oxy}pentan-2-0l1 in 20 n
toluene. After adding 184 ng (0.54 mol-)17p et r a- n- but yl ammoni um
hydr ogensul phate and 2.11 g (10.83 mmol) tert.-butyl bronpacetate, stir the
reaction m xture for 15Hh}at)7OC After cooling to room5 tenperature,
adjust to pH 7 with conceént r a ed hydrochl oric acid. Extract three tines with
50 m  dichl oronet hane each Wash the conbi ned organic extracts with

satd. aqueous sodium chlori ution y er di sul phate, and
filter. Concentrate the filtr Huum “evapor ati]pn. ke up the residue
in ethyl acetate and purif sh chr omat ogr aphy silica gel (solvent:

et hyl acet at e/ net hanol 1;
desired product 10 is d

TO08N (92% purity, 3% of theor.) of the
mc mxture of diastereoners. LC M5
(Method 8): R = 3.33 m N " '"H NWR (400 MHz, DMSO d6):
[l esser stere0|soner in squake bracketS] 6 = 8.57 (s, 111), [8.56, s, 1H|
7.55-7.51 (m 211) 7.43- 3'/CF(3m 5H), 7.04-7.01 (m 2H), 5.54-5.46 (m 1H),
[5.39-5.30, m 383381 (m 5H) 3.42-3.36 (m 1H), 187180 (m
11-1), 156149 , 15 [1.34, d, 3H SH%
1.00 (d, 31@3(1 0.p g g]@z M aq@pﬂls chg(ngﬁq C@rbfege (ﬁut(q{n to 'a mixture of 224 mg (O 50 mmol) 6-
[ 5- (4- Ethyl ﬁ@-ﬁﬂ)\‘do)—f—@r Iﬂgtﬁ&wpﬁ F{quro[2 ,3- d];gnrlmldm- -yllamino}hexanoic acid methyl ester and
[ 2, 3-d] pyrimdin-4-yl]oxy}me but ox ;- acetic acid
tert.-butyl29%8g 6}03@;1.]301) tetrakls(trlphenylphoS]phlne)palla um(O) ml 1,2-dimethoxyethane. Next,

5 add 119 mg (0.63 mmol) (2-trifluoromethyl)phenylboronic acid and stir the mixture for 15 h under

reflux. Filter the reaction mixture and purify directly by preparative RP-HPLC (gradient:

water/acetonitrile). 118 mg (46% of theor.) of the desired product is obtained.
LC-MS (Method 2): R = 2.74 min; m/z = 514 (M+H)"

'H-NMR (400 MHz, DMSO-dy): 8 = 8.36 (s, 1H), 7.89 (dd, 1H), 7.69-7.63 (m, 2H), 7.44 (dd, 1H),
10 7.23 (d, 2H), 6.98 (d, 2H), 5.50 (t, NH), 3.76 (s, 3H), 3.57 (s, 3H), 3.41 (q, 2H), 2.29 (t, 2H), 1.55-
1.44 (m, 4H), 1.28-1.19 (m, 2H).

Example 108

6-{[6-(2-Chlorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid

methyl ester

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]pyrimidin-4-yl]lamino }hexanoic acid methyl ester and 17 mg
(0.03 mmol) bis(triphenylphosphine)palladium(Il) 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.



O CH3 TO-' -~CHS OCI-|33 NJ CH3 20 Add 0.5 m of 11.25 N sodium
hydr oxi de s} b 63-Horgigadlouptrieh of 265 ng (0.62 mmol) 2- ({[5 (4-
et hyl phenyl ) - 6- phenyl furo[ 2 3-d] pyri mdin-4-yl]oxy}nethyl)-3, 3-di met hyl but an
-l-ol in 10 M toluene. After addi ng 21 sp_(0.06 mmol )
t etra- n- butyl ammoni um hydr ogensul phate and 240 ng (1.23 mml) 2-bronpacetic
acid Cert. i W? f
cooling to ro}f%he %sdtcggrﬂam%wéé dl?geaﬁ F’aﬁr%édergpm %aglﬁ%% QTage rr@%etcz{%i% )Afr(])lijg{g
extract wi t(HZ%tOHﬂieoe)aéﬁlwtcbsuezlS)rc\Mshs obteinak gani ¢ phase with satd. aqueous
sodi um chl ori de solution, dry over sodi um sul phate, and filter. Concentrate
the filtrat por P resi due by preparative RP BHC
05 1 163- Folg%%sn un'zﬁ]ro?\e%t 93?6[{@18!‘.}1{'5 u4r8 ent: water/acetonitrile). 170
ng (51% of theor ) of the desired product (racemate) is obtained. LC M
(I\/Et hod 9) :'HRYMR B0B¥MHy, PMSO-d;):5 5856 (sViH), 7.58 KHA\VR), (7459)974&(11; 2B)BO6A6, 1HS =

8. 60 3- 3 2

450075 (it oD 8ok el S vd £87 (TR & ke Y47 20 B S
IH), 1.39 (845 @RHH), 1]3721419((tm 28h), 0.73 (s, 9H). _Exarrpl e 106 3-(2-{

[ 5- (4- Met hoxyphenyl ) - 6- phenyl fur o[ 2, 3-d] pyri m di n-4-yl ] oxy}-1-net hyl pr opoxy)
propionic acid tert.-butyl ester HHCOCH OO0-_ " /O<CH3 ' IY III( CH3
N CH3 0 CH3Example 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-
yllamino}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 (s, 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



10 Add 2.2 ml of 45% sodi um hydroxi de solution to a m xture of 900 ng (2.31

nmol ) 3-{[ 5:(4- . .
nethoxypheﬁ%ééﬁg;éﬁgﬁgﬁﬁﬁégF%gﬁéd]pyrinidin-4-y|]oxy}butan-2-o|, 1477 ny

(11.53 nmol ) tert.- butyl acrylate and 157 ng (0.46 mol)

t etra- n- but yl ammoni um hydr ogensul phate i-n720 m  di chl oronet hane at 0C, and
stir at this tenperature for one hour. After a further 16 hours at room 15
tenperature, filter theH?Baﬁ]ion m xture, and concentrate the filtrate by
vacuum evaporation. Purify t\Nie raw product by preparative RP-HPLC
(gradient: water/acetonitrileg 690 ng (57% of theor.) of the desired
product is obtained as (R 'S/'S acemate~_L \%?: 4.82 mn; mz
519 MH'H NWR (400 MHz, DvsOd&y': BNg 577(s, 1H), . 535150 (m 2H
7.42-7.36 (m 5H), 7.03-6.99 20\m , 5.43-5.37 1 H, 3.81 (s, 3H,
3.49-3.45 (m 1 H), 3.41 > 2H), 1.31 (s, 9H), 1.19 (d, 3H),

Z

6- ({5- (4- Met hoxyphenyl ) - & [3) ﬂéthyl)phenyl]furo[2,3-d]pyrinidin-4-
yl }am no) hexanoic acid net(gl ester BHC 05 1 163-Foreign Countries -170- H
COHNI O~ CH3 3NO O NYCF3 Add 0.5 nl of 2 Maqueous potassium
carbonate solution to a mtgoure of 224 ng (0.50 mmol) 6-

{[ 6- br ono- 5- (4- net hoxyphenyl ) faro[ 2, 3-d] pyri m di n-4-yl ] am no} hexanoi ¢ acid
met hyl ester and 29 ng (0.03 mmol) tetrakis(triphenyl phosphine) pal | adi un(0)
in 2.5 m 1A&Hd#mt bdx Y M hareus dNdium, catboagtd sdliGomty a(Bix68e of10)mg (0.45 mmol) 6-

2-trifl t hyl) ph | b i i,d d.stir th ] xtur.e f. h d
AT T T T R
RP- HPLC ( gr Bscthg 00.02 mwdt)ebib(@ambsmiHosphie)palldd@nmy oh#beie i 10 Mdadimpthoulblide.

desired product js_obtajned.
Sp Next, add 85 mg %0.5? mmol) (2-methoxyphenyl)boronic acid and stir the mixture for 15h at

80°C. Filter the reaction mixture and purify directly by preparative RP-HPLC (gradient:
water/acetonitrile). 63 mg (42% of theor.) of the desired product is obtained.

LC-MS (Method 10): R, = 2.72 min; m/z = 476 (M+H)"

'H-NMR (400 MHz, DMSO-de): & = 8.32 (s, 1 H), 7.42 (dd, 1H), 7.30 (dd, 1H), 7.23 (d, 2H), 7.05
10 (d, 1H), 7.00-6.94 (m, 3H), 5.37 (t, NH), 3.78 (s, 3H), 3.58 (s, 3H), 3.54 (s, 3H), 3.41 (g, 2H), 2.28
(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

15

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-yl]amino}hexanoic acid methyl ester and



LC-MS (Method 2): R = 2.74 nin; mz = 514 (MrH)' ' H NVR (400 MHz, DMBO- d6):
6 = 8.36 (sBH@@} 1 183-BorejmCounttiey , 7.69-7.63 (m 2H), 7.44 (dd, 1H), 10 7.23
(d, 2H), 6.98 (d, 2H), 5.50 (t, NH), 3.76 (s, 3H), 3.57 (s, 3H), 3.41 (q,
2H), 2.29 (t, 2H), 1.55- 1.44 (m 4H),1.2§81.19 (m 2H). Exanple 108
6-{[6-(2-Ch!orophenyl)-5-(4-nethoxypheny|)%uro[2,3-d]pyrinidin-4-y|]anino)
(1 08 ot 2ot E Mo Rl R a2 g 0 i N ™0
6- { [ 6- br onpadd®2(e ey} (2vidy )phenyd)b@roidic dif jdyanidrstiel ithe- dixplrd dori 15d} meben redliug.
acid nethyl_.ester and 17 ng._ (0.03 nmmm . . s

bi s(tri phen ﬁ%‘h oté?) hfeﬁ%tjoﬁaW‘éH‘#‘h ni“ﬁ%| )P“Bh% ofireqdy i By oPuspaftive RESHELC néSrpdientiy g
176 mg (0. wdteageronitr{ld: 8D (XM 6Ndiborhor mat&sirad prddit Babeline@st er and stir the
m xture for 15 h at 80C. BHC 05 1 163-Foreign Countries -171- Purify the
reaction mxture directly b reparative RP-HPLC (gradient:
mater/ad%toh'@45@%ﬁhmE%T%ﬁﬁXTf%E@@%ﬁzfﬁ%ﬁ@?? of the desired product is
obtained. LCGMs (Method 10): R, = 2.81 min; mz = 481 (MtH)~ ' H NVR (400
MHz, DMSO- dBiaMR §05 Mz, pMSA): 5 £ 5 {g,dfh), i (d,71-}§,07.26-4.42 @ 11 .30 gd, 36p,(dd,
1H), 5 7.24 (d, 2H), 6.98 (d, 2H), 5.54 gg,lﬂ?, .77 (s, SHQq 3.58 (s,
3H), 3.42 (423 @pH),20.9i0(d¢ 2H), 514l (dd, 8D, 5.72 45 1Hpy 5.484t, NI, 57L71(d] BHY, 76 243 H),

Exanpl e 109; 58 (s 31y, 3.42 2.29 (t, 2H), 1.55-1.46 (m, 4H), 1.27-1,22 (m, 2H
6- ([ 6- (2, 6- § PinPopna A& 44 2 f s ool A G201 24t i i mi di n-4-y1 ] ami n
0) hexanoic acid nethyl ester
Example 112
10 6-{[6-(2-Ethylphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino}hexanoic acid methyl

ester

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(II) 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-dy): 8 = 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 (q, 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).



H3C-O F HN CXC}B 0O \NOI 10 F Dissolve 150 ng (0.34 mmol)

6-{[6-bro 0X. n furo[2 3-d] pyrimdin-4- yl]am no}hexanoic
aci d nethy I ﬁb élngiﬁm. E%U% mmol ) (2, 6-di fl uorophenyl)boronic acid in

3.5 m toluene and 1.0 nm ethanol and add 0.34 m of 2 M aqueous sodi um
carbonate solution and 25 nyg (0.03 mok 174 -

1, 1' - bi s(di phenyl phosphano) ferrocene pal | adi un(11) chloride. Next, stir for
15 15 h at Fampldugi fy the reaction mxture directly by preparative RP-HPLC
(gradient: water/acetonitrile). 13 ng (8% of theor.) of the desired product

i s obtaine - th 0): R = /2. mMn: mz.= 482 " H-NVR (300
MHz, DMBO- S[%'%éyg"%ggefyggféf%%tﬁo"??"égﬁ)f?‘@{ii}ﬁlpyrﬂﬁ)d,‘“"'r?’ Q%@%’ﬁ@%{wc 4H) ac%‘ 98
(d, 2H), Smdfyledter 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). Exanple 110

6- {[ 6- (2- Met hoxyphenyl ) - %EL‘ met hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] am no)
hexanoi ¢ acid nethyl BHC 05 1 163-Foreign Countries -172- H3C O HN
Ol~CH3 NO N O H3C Add 5. m of a 2 M aqueous sodi um car bonat e
solution to a m xture of 20 ’0 45 mmyl ) 6-

{[ 6- br onp- 5- ( 4- met hoxyphenyl [2,aqNTfEN¢4ﬁ7mq¢f$>ﬂkf%hpr) hexanoi ¢ aci d

nmet hyl ester and 5

5 Add 0.22 ml of a 2 M aqueous sodium carbonate solution to a mixture of 100 mg (0.22 mmol) 6-
{[6-bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-ylJamino}hexanoic acid methyl ester and
8 mg (0.01 mmol) bis(triphenylphosphine)palladium(Il) chloride in 5.0 ml DMSO. Next, add
39 mg (0.28 mmol) (2-fluorophenyl)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

10 (29% of theor.) of the desired product is obtained.

LC-MS (Method 5): R, = 2.82 min; m/z = 464 (M+H)"

'H-NMR (400 MHz, DMSO-dy): 5 = 8.35 (s, 1H), 7.48-7.41 (m, 2H), 7.31 (d, 2H), 7.26-7.21 (m,
2H), 7.03 (d, 2H), 5.43 (t, NH), 3.80 (s, 3H), 3.58 (s, 3H), 3.41 (g, 2H), 2.29 (t, 2H), 1.54-1.42 (m,
4H), 1.22-1.18 (m, 2H).

15 Example 114

6-{[5-(4-Methoxyphenyl)-6-(2-methylphenyl)furo[2,3-d]pyrimidin-4-ylJamino } hexanoic acid

methyl ester



16 ng (0. 02 rrrml) bls(trlphenyl phosphi ne) pal | adi un{11) chloride in 10 m

(0Q5 dé 23 et 85 ng (0.56 mmol ) (2- net hoxyphenyl ) boronic
acid and stlr the mxture for 15 h at 80C. Filter the reaction m xture and
purify directly by preparative RP-HPLC (?5 d| ent: water/acetonitrile). 63
my (42% of theor.) of the desired product’'i's obtained. LCG-M (Method 10): R

742" (aa. " AE Esmugl { i Miehys poliso i chybossyg Tohsiogdd & ey of 224 Riedtsh sl
gH)ZB 3. ?7 ({16- bINh'D)rS @ rﬂ@h({x%pheﬁﬂ)ﬁurc@ 58 pé'ﬁmldﬂ'-i)lwyl &n&é}ﬁeﬁano&léc)ld n&th?ﬂ-es(tét,anaH)

6-{[5- (4 Nét%’&ﬁ(@?&%éﬁ‘wfl’ )tesalfl%trmhﬁqulﬁmhwe) uqd&p%%m&}ml %nda?eﬁhozfyiﬂlqnarﬁq*b)
hexanoi ¢ aciyd 88%ta\ol63 nﬁﬁélﬁ@ Ilﬁlg'tgylgléﬂwglg‘%am%&tlrQhMlxch@)rlﬁ HsideOreButt!  Of

2 M aqueous ﬁ)otasm um carbonate solution to a m xture of 224%(0 50 nmol )

6- {[6- Br orfblts- (the nsadtion y pHetwel )amiiu@[nzfys -direerlr i i dprepagatiyp | KRrEIAC hexaditat:c
d nethyl 29 0. 03 I
?g![ rarll?s( %/I’I pﬁéﬁgﬁrﬁﬁﬁ?%gépaﬂ g.eg&s%fﬂ‘)}&ﬂc?% ogégé?ret hoge'g hane. mol)
)

Next, add 92 ng (0.63 muol) (2- VI nyI phenyl)boronl c acid and stir the
m xture f orLGBISHMetiod8):rReF|2.A7. minfinfzt=et60(MeH)'eact i on mi xture and purify
directly by preparative RP-HPLC (gradient: water/acetonitrile). 82 ng (35%

o e Dt s i B

1H) 7 46 73»7172(5(311) 159 (s, 3H)3B.4¢ ¢y, 285, 2)29 (t, ZHR 2.10ds, 32H) 1.551.84 (v, dH) 2127 1. 195G 1
(dd, 1I—PO, 52.}3_2 (d, IH), 5.48 (t, NH), 5.17 (d, 1H), 3.76 (s, 3H),

Example 115

6-{[6-(2-Fluoro-6-methoxyphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-

yl]amino }hexanoic acid methyl ester

H,C—0

15 Dissolve 150mg  (0.34 mmol)  6-{[6-bromo-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yl]lamino}hexanoic acid methyl ester and 142 mg (0.84 mmol) (2-fluoro-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; m/z = 494 (M+H)"

'H-NMR (400 MHz, DMSO-dq): & = 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 (¢, 2H),
1.55-1.45 (m, 4H), 1.28-1.21 (m, 2H).



3.58 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 1.55-1.46 (m 4H), 1.27-1.22 (m
2H) . Exanpl . .

6-{[ 6- (2- Et%%igmgﬂ’—&%ﬂﬁ%xyphenyl Yfuro[ 2, 3-d] pyri midi n-4-yl ] am no
}hexanoic acid nethyl ester HBGCOHN 01 CH3 O N _f 0 9N H3C Add 0.50 mi
of 2 M aqueous sodi um carbonate solutioniy@-a m xture of 224 ng (0.50 mmol)
6-{[ 6- brono-5-(4-nmethoxyphenyl)furo[2, 3-d] pyri m di n-4-yl]am no}hexanoic
acid net hy|Eﬁ§{{£1ﬁnd 15 18 ng (0.03 mmol)

bi s(tri phenyl' phosphi ne)pal |l adiun(11) chloride in 11.2 m DVSO Next, add 187
nmg (1.25 mml) (2-ethyl phen I%bqronic acid and stir the mxture for 15 h at
80C. Filt ero-tlh® -Meél@éwh@ﬁylhg& -(trifuspraethylinheny firp RS- dlpysyid Br&pl arpinp Maexarpic HPL C
(gradient: japter/acetonitrile). 69 ng (29% of theor.) of the desired
product is obtained. LCM (Method 2): R =2.83 mn; mz = 474 (MtH)' 20
"H NVR (400 MHz, DMSO-d6): 6 = 8.33 (s, 111), 7.39-7.31 (m 2H), 7.26-7.17
(m 41), 6.98 (d, 2H), B9z Qt, NH), 3.76 (s, 3H), 3.58 (s, 3H), 3.41 (q,
2H), 2.49 (q, 2H), 2.29 (t, 2H) 55-1.44 (m 4H), 1.27-1.19 (m 2H), 1.00
(t, 3H). BHC 05 1 163-Foreign
6- {[ 6- (2- Fl uor ophenyl ) -5-(4-
xanoi ¢ acid nethyl ester H3C

5 Dissolve 85mg (0.17 mmol) 6-({5-(4-methoxyphenyl)-6-[2-(trifluoromethyl)phenyl]furo[2,3-
d]pyrimidin-4-yl}amino)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 0.5 ml 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 compound is obtained.
10  LC-MS (Method 2): R;=2.38 min; m/z = 514 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 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 (g, 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—Q

Cl

Dissolve 65 mg (0.14 mmol) 6-{[6~(2-chlorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-

ylJamino}hexanoic acid methyl ester in 2.5 ml dioxan and add 0.5ml | N sodium hydroxide



F 5 Add 0.22 ml of a 2 M aqueous sodium carbonate solution to a m xture of
100 ng (0. BHEHHI Y6BForeign Countries

{[ 6- br ono- 5- (4- net hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-y1] am no) hexanoic acid
met hyl ester and 8 ng (0.01 mmol) bis(t Hohenyl phosphi ne) pal | adi un{1I1)
chloride in 5.0 mM DWMSO. Next, add 39 n'é; (0 28 rrrml)

(1 o oP e BOEOE! SR TSy brbSalSe 48 bl STy e

wat er / acet aypdrhte kiR)orgd sel@rpvé &%@mmtsh@%e )ﬁn@f addh;@n&ﬂﬁaté spe@h&dmt 44 &
obtained. LG M5 (Metho : m n; 464 (M+H)+

Mz, DVBO d6§% Oétheora Oéﬁie(t@rgetfﬂppowdmbvﬂﬂm (m 2H) 7.31 (d, 2H), 7. 26 7.21
(m 2H), 7.03 (d, 2H), 5.43 (t, NH), 3.80 (s, 3H), 3.58 (s, 3H), 3.41 (q,
2H), 2.29 (tc- 1\/1%"&\/1et19ed§§1 =‘£%4(d?ih mA)467 bviden 1. 18 (m 2H). 15 Exanple 114

6- {[ 5- (4- Met hoxyphenyl é 2- met hyl phenyl )fur o[ 2, 3-d] pyri m di n-4-yl ] am no)
hexanoi ¢ aC| d nethyl ester H3C-O HN 011 CH3 N O N CH3 BHC 05 1

163- For &i gnHEDEiYIRt(f‘r‘i)(bMHZ;LDMSQé@t&t &0~ 52.89 (sot HR 86 dgyUELBS et Ak i7dihTedr(modl). e

solution t 4 )

(L6~ br omo- o< Pi T haRyeredi 7Pusof & Tk N W20 a6 222088 ke ¢
nmet hyl est dr53ain4b (n 9Hg . A70L. :EIB(anHb.) tetraki s(triphenyl phosphi ne) pal | adi un( 0)
in 2.5 nm 1, 2-dinet hoxyet hane. Next, add 85 ng (0.63 mmuol)

(2- et hyl pqgnﬁl ibﬁrﬁoni c acid and stir the mxture for 15 It under reflux. 5
Filter the m xture and purify directly by preparative RP-HPLC
(gradient: water/acetonitrile). 68 ng (30% of theor.) of the desired
product i s 6b-a2-MethoxiyheMD)-4-eihbhokyPhenyRurst2,3-dph rifiidin-401 aminod B afdidridid

"H- NWR (400 MHz, DMSO-d6): S = 8.32 (s, 1H), 7.34-7.14 (m 6H), 6.98 (d,
2H), 5.44 (t, NH),

10

Dissolve 55 mg (0.12 mmol) 6-{[6-(2-methoxyphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-
4-ylJlamino}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. 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-dg): & = 12.00 (s, 1H), 8.32 (s, 1 H), 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-Methoxyphenyl)-6-(2-vinylphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid



|

(s, 3H, 3.57 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 2.10 (s, 3H),

-1.44 27-1,19 (m 10 21i). Exanple 115

6-(2-F 1§3eho ) - 5- (4- met hoxyphenyl ) f ur o[ 2, 3-d] pyri m di n- 4-

m no} hexanoic acid nethyl ester HBGGCO F HNOCH3 N O N O H3C 15

ol ve 150 mg (0.34 mmol) -178 -

6- br ono- 5- (4- net hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4- yl] am no} hexanoic
id nethyl ester and 14;.’4 a5 0.84 nmol ) (2-fluoro-6-nmethoxyphenyl)boronic

aC| din 2.0 n 1,2-dinethoxye\hane and add 0.34 ni of 2 M aqueous sodi um

carbonate solution and 24 ny -3 mmol )

1, 1' - bi s(di phenyl phosphano) f e e pal Ladi u 1) | ggOde. Next, stir for

15 h at 80C. Purify the reacti\ i “ di réctly” by eparative RP-HPLC

(gradient: 20 water/acetonitrilel 56 \- (34% of thegy.) of the desired

product is obtained. LC NG (1 < RENF 2.57 min; Mz = 494 (MHH)'

"H- NVR (400 MHz, DMSO- d6X~ , 7.48 (dd 111), 7.20 (d, 2H),

6.98-6.94 (m 3H), 6.86 . , NH), 3.76 (s, 3H), 3.67 (s, 3H),

3.57 (s, 3H), 3.42 (q, 2H), , 2HN, 1.55-1.45 (m 4H), 1.28-1.21 (m

2H). BHC 05 1 163-Foreign Couygptries -176- Exanple 116

6- ({5- (4- Met hoxyphenyl) - 6- [[Rc(tri fl uoromet hyl) phenyl Jfaro[ 2, 3-d] pyri m di n-4-

yl } am no) hexanoic acid H3&OHN OH N O

The title compound is formed as a by-product in the synthesis of 6-{[5-(4-methoxyphenyl)-6-(2-
vinylphenyl)furo[2,3-d]pyrimidin-4-yl]Jamino}hexanoic acid methyl ester (Example 111) and is
isolated by preparative RP-HPLC (gradient: water/acetonitrile). 36 mg (16% of theor.) of the title

5  compound is obtained.
LC-MS (Method 10): R = 2.58 min; m/z = 458 (M+H)"

'H-NMR (400 MHz, DMSO-dy): 5 = 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-yl]Jamino } hexanoic acid

H,C—Q

Dissolve 45 mg (0.10 mmol) 6-{[6-(2-ethylphenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yl]amino }hexanoic acid methyl ester in 2.0 ml dioxan and add 0.5 ml 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.



N CF3 5 Dissolve 85 ng (0.17 mmol)
{ 5- (4- meBHiGRY hiA6hYbrpish Jopatfiy i f | uor onet hyl ) phenyl ] furof 2, 3-
yrim di n-4-yl }am no) hexanoic acid nethyl ester in 2.5 nl dioxan and add
.5 nm 1 N sodium hydroxide solution. Stl% _for 16 h at RT, then add 0.5 ni
N hydrochloric acid and 6 m et hyI acetate. Separate the organic phase,

0 )
6- (

dl p

0

1

of "theor ) or Y RAYBAGE R o ain e -SBRERREY" 1oV o 8 Thethod 2)0 R =
2.

8.

2

1

6-

]

y

38 mn; mz 514 (MrH)' ' H NWMR (400 MHz, DVMBO-d6): 5 = 11.98 (s, 1H),

35 (s, 1H§L—NMR8(QO(Q vz, DMSO 36)659=71263(l£rn3 121|)'J)8 33 @, A, (d9-7. 31}(90, 2H) 236(701,6

6. 98 2

H%Z 1. 24 E(ﬁ’i 4HI}:DD6 98_.(_d22-ﬁ),15 Bt {1‘@) égﬁ (s é;gg 1éq,12ﬁ7) zlgé(q, 2H)H)2 19t, 2H) ﬁ 52- 145

{[6-(2- Cfthpm&g%w 1)%51 bry, rr&)bfapm&henyl )Tur o[ 2, 3-d] pyri m di n-4-yl Jam no)
hexanoi ¢ aci d Di ssol ve 65 nmg (0.14 mol)
6-{[ 6-(2-chl orophenyl) 5- (4- met hoxyphenyl ) furo[ 2, 3-d] pyri m di n- 4-
yl ] am no} hefammilel2dci d nethyl ester in 2.5 ml dioxan and add 0.5 m 1 N
sodi um hydroxi de BHC 05 1 163-Foreign Countries - 177 solution. Stir for 16
It at RT, theg. f’-@ﬁm%pﬁerﬁ'fl) 51(4Nm¥ib{&5rﬁﬁé|ﬂlrl%}o?2 §Q]p?r1§1'i’tﬁn @-y[]‘am%hﬁékarﬁfc%ﬂlt e.
Separate the organi c phase, dry over sodium sul phate, "filter and concentrate
by evaporation. 44 mg (70% of theor. ) of the target conpound i s obt ai ned.
LC-M5 (Method 2): R = 2M%Tn; nmz = 467 (MrH)' 5 ' H NVR (400 Mz,
DMSO-d6): S = 12.00 (s, 1H), 8 7.56 (d, 1H), 749744(m 2H)

A s, 1 )
7.39-7.35 (m 111), 7.24 (d. .99 (F%’/W\(a)ow’ 3.77 (s, 3H),

3.42 (g, 2H), 2.20 (t, 2H),
o

Dissolve 25 mg (0.05 mmol) 6-{[6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-
yl]amino}hexanoic acid methyl 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 rﬂl 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): & = 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-ylJamino} hexanoic acid



1.53-1.45 (m 4H), 1.27-1.20 (m 2H). Exanple 118

6-{[ 6- (2- & | ).- 5-(4- et hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] am no}
hexanoi ¢ aw%m [ Y% ON) O 10 H3C Dissolve 55 ng (0.12 nml)
6- {[ 6- (2- net hoxyphenyl ) - 5- (4- net hoxyphenyl )furo[ 2, 3-d] pyri mdin- 4-yl]am no
}hexanoic acid nethyl ester in 2.5 m dimoan and add 0.5 m 1 N sodium
hydr oxi de solution. Stir for 16 h at RT, then add 0.5 m 1 N hydrochloric
acid and 6 m ethyl acet B{@—Q Separ at e t he organi ¢ phase, dry over sodium
sul phate, filter and concentra{e by evaporation. 42 ng 15 (77% of theor.)
of the target conmpound is obtgimed, LC-MS (Method 2): R =2.25 nmn; nlz =
462 (MtH)' " H NWVR (300 MHz, O;}): S = : S 14)0H8. 32 (s, 111),
7.42-7.37 (m 114), 7.29 (dd, \H 7.98° (d,~2H) 7. 08 (d, 11-1), 6.99 (d,
2H), 6.97-6.93 (m 1H), 5.37 (t, N, 3)77 (s, 3H), 3.41 (g, 2H, 2.20 (t,
2H), 1.53-1.43 (m 4H), . 20 HRN 20 Exanpl e 119

6-{[ 5- (4- Met hoxyphenyl ) - Hryd/phepyl ‘)‘//Uuro[ 2,3-d] pyri mdin-4-yl]am no
}hexanoi c acid BHC 05 1 183=R0r ei gp- 'du ies -178- HBGCOHN COH N O OD NJ
H2C CH,

Dissolve 65 mg (0.14 mmol) 6-{[5-(4-methoxyphenyl)-6-(2-methylphenyl)furo[2,3-d]pyrimidin-4-
ylJamino } hexanoic acid methyl ester in 2.5 ml dioxan and add 0.50 ml 1 N sodium hydroxide
solution. Stir for 16 h at RT, then add 0.50 m1 1 N hydrochloric acid and then 6 ml methyl acetate.
5  Separate the organic phase, dry over sodium sulphate, filter, and concentrate by evaporation.

53 mg (82% of theor.) of the target compound is obtained.
LC-MS (Method 2): R, = 2.35 min; m/z = 446 (M+H)"

'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-
d]pyrimidin-4-yl]Jamino }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 0.26 ml 1 N hydrochloric acid and then 2 ml



The title conmpound is formed as a by-product in the synthesis of

6- { [ 5- ( 4- MBHORY pHi6hForpics Qofatries

vi nyl phenyl ) faro[ 2, 3-d] pyri m di n-4-yl ] am no} hexanoi ¢ acid nmethyl ester
(Exanple 111) and is isolated by prepar ffl§f ve RP-HPLC (gradient:

wat er/ acetonitrile). 36 ng (16% of theor of the title 5 conpound is

Vi DO e ) Sty Spirg hprlipiqse el i sutial i, o

(m  2H), TZonénfrste b E)apor@ti@B 3¢ thg (4% of Bed ) of tﬁétarédﬁ):om;ixuﬁ@ls(cﬁtan&h‘i) 5.41 (t,

NH) i%g(d 1H), 3.76 (s, 3H)I 3142%(q, 2H), 1.90 (t, 2H), 1.48-1.36 (m
e

6 {[6 (2- Eﬁf‘é?”&f@fﬂ"f% %I%I}r{‘gx‘?ﬁheWI(WHPo[Z 3-d] pyri mdin-4-yl]am no)

hexanoic acid H3COHN OH NO o! N H3C Dissolve 45 ng (0.10 mmol)

6-{[6-(2- etlbmhmqwdm&bmaﬁb}wm@wlb o)us 9f %,, SH)ihmr(adnlptmz@(d 2H), 6.98-

yl ] am nw}yhexanm c acid net é%) ester in di oxan and N

sodi um Rydre¥ @ 318, &3t (dd &H). 555i ¢ N1dy 317.6 (fa 38D, 338 (s¢ Plh 3e(’r3dq02® %119 1t RED,

hydrochl oricssach (n?QﬂI)ﬁ{dl?f@ﬁ’ cetate. Separate the organic phase, dry
over sodi um’sul phat’e ter an oncentrate by evaporation. 38 ng (87% of
theor.) of the target conpound is obtained. BHC 05 1 163-Foreign Countries
-179- LG viExapmidBd4 10): R = 2.58 min; mz = 460 (MrH)' 'H-Nl\/R(400M—Iz
DVSO-d6): 8 = 12.00 (br. s, 114), 833(s 1H) 7.39-7.31 (m 2H), 7.26-7.16

G WL TR I e G

Exarrpl e 121Jfert.-butyl ester

6- {[ 6- (2- Fl uor ophenyl ) - 5- (4- met hoxyphenyl ) f ur o[ 2, 3-d] pyri m di n-4-yl ] am no} he

xanoic acid H3CO CH
/

0

O O._ _CH,
O/Y\O/\ﬂ/ \K
CH,
O ) Xy s O  CH,
0] N/)

Add 1.14 ml of 12.5 N sodium hydroxide solution to a solution of 500 mg (1.28 mmol) 3-{[5-(4-

3

10

methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-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-d¢): § = 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).



HNOH O NON F Dissolve 25 ng (0.05 nmol)

6-{[6-(2-f 2RNe |):5-(4- rrethoxyphenyl)furo[z 3-d] pyrimdin-4-
yI]amno}MﬁQ—% ¥ ster in 1.0 mM dioxan and add 0.16 m 1 N
sodi um hydroxi de 10 solution. Stir for 16 h at RT, then add 0.17 m | N
hydrochloric acid and then 2 ml water ang25 nml dichl oronmet hane. Separate the
organi ¢ phase, dry over sodium sul phate, filter, and concentrate by
evapor at i Opxa ems (92% of theor.) of the target conmpound i s obtained. LC M

(Met hod 8)° .52 min; rrlz 450(I\/HrH) 'H NMR (400 MHz, DMBO-d6): 8 =

12.01 (br. s 49-7.42 2H), 7.31 (d, 15 2H), .
7.26-7.21 @nﬁ[S-izt'jl;/feth?xmeI(YéP 6- E*mylflgoﬁf qIpyring :4-v§l.°aﬂt5}-8@1}“@%'91)0&&16%, acyy) |
2.29 (t, 2-oubyiSher Endichih 1AH), 1.27-1.18 (m 2H). Example 122

6-{[ 5- (4- Met hoxyphenyl ) - 6- (2-net hyl phenyl ) furo[ 2, 3-d] pyri m di n- 4-yl ] am no} he
xanoi ¢ acid BHC 05 1 163-Foreign Countries -180- HBGCOHN OH ON CH3

Di ssolve 65 ng (0.14 mw’ﬁici\o

6- {[ 5- (4- net hoxyphenyl ) - 6- (2\net hyl phenyl.) f ur o[ 2, 3-d] pyri m di n- 4-

yl ] am no} hexanoi c acid neth gster in 2.5 mM dioxan and add 0.50 m 1 N
sodi um hydroxi de sol ution. for 16 h at RT, then,add Q.50 m 1 N
hydrochl oric acid and then & met h@ a e organic
phase, dry over sodium sul phateq, filfer, nd concent r at evaporati on. 53
my (82% of theor.) of the coundClrl§ obt ai fed. CH,

5 Separate 298 mg (0.59 mmol) rac.-(3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-
ylJoxy}-2-methylpropoxy)acetic acid fert.-butyl ester by chiral-phase chromatography into the
enantiomers [column: Daicel Chiralpak TA, 250 mm x 20 mm; flow: 15 ml/min; detection: 220 nm;
temperature: 30°C; eluent: 50% iso-hexane/50% tert.-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-ds): § = 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-phenylfuro[2,3-d]pyrimidin-4-yl]oxy } -2-methylpropoxy)acetic  acid
tert.-butyl ester (Enantiomer 2)

H,C—~o

O _CH

/L\ CH o) j:<HCH3

O™
0N\



LC-MS (Method 2): R =2.35 mn; mz = 446 (MtH)' ' H NVR (400 MHz, DMSO d6):
S =12.00 (BHCO&1163 FprelgaCenntths 1 H, 7.34-7.16 (m 6H), 6.98 (d, 2H),
545(t NH), 3.77 (s, 3H), 3.42 (q, 2H), 2.29 (t, 2H), 2.10 (s, 3H),
1.50-1.45 (in, 4H) 1.28- 10 1.20 (m 2H)¢; Exanple 123

6-{[ 6- (2 FI uor o- 6- net hoxyphenyl ) - 5- (4 met %oxyphenyl)furo[Z 3-d] pyr| m di n-4-y

I d JQ T 42
(0700 mrol )R 6‘5?%%1% ool s A Rt LBy e T BB
d] pyri m di ngllexyl-2-arihyiprdpexpaciic aail drtrrmttjflyésteesliyecrhmahpﬁlas@ chiomdiogpaply auad thedd
0.2

.26 M 1 N sodium dr oxi.d olutiqn,_ Stir for h at . en add 0. 26
o) N nyarBRRica ey it CRgHP B 250m oo el S e Bincstirforf €0 g,
water and Setperstu@hB@CoEREN I, isSOPRREEE tdre-batythadihyd B SK, thisl Wy, Bé&ig (394 um
sul phate, filter, and concentrate by evaporation. 39 ng (96% of theor.) of
the tar gset A Shroplrfdrrrtionsy diveiieingdc M5 (Method 2): R = 2.22 min; mz = 480
(MtH) + " H-NVR (400 MHz, DVMsO-d6): S = 11.99 (s, 1H), 8.33 (s, 1H), 7.48 (dd,
1H), 7.20 (HPLC?"ﬁt,—@@ﬁm [501§m94na€emal %Hbovefiz&ﬁmﬁldmslﬂﬂ) Alow: Donlhntin; INdhs: 58276
(s, 3H), 3.68 (s, @ 9 (t, 2H), 53145(m 4H) ,
1.29-1.21 (lﬁ‘? hech.’}e/S gﬁ@pgyllrggnyl ether temperature 25°C]

(3-{[5-(4- Met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy} - 2- met hyl pr op
oxy) aceti c @eit (Metdd-sut 3 RSB m&HB3505Qvi+y*

'H-NMR (400 MHz, DMSO-d¢): & = 8.58 (s, 1H), 7.55-7.54 (m, 2H), 7.42-7.38 (m, SH), 7.04-7.03
10 (m, 2H), 4.35-4.27 (m, 2H), 3.83 (s, 3H), 1.39 (s, 9H), 0.77 (d, 3H).

Example 127

(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy }-2-methylpropoxy)acetic acid

,CH,
@)
L o
Y oY
CH O
AN 3
O~ L)
0 =

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-dg): & = 12.64 (br. s, 1H), 8.58 (s, 1H), 7.55 (d, 2H), 7.41-7.36 (m,
20 SH), 7.03 (d, 2H), 4.35-4.27 (m, 2H), 3.88 (s, 2H), 3.81 (s, 3H), 3.19 (d, 2H), 2.01-1.97 (m, 1H),
0.76 (d, 3H).



O“"O“/O\CHS Y TIHHII( 1Y~C CH3 0 CH3 3 oJ 10 Add 1.14 m of 12.5 N
sodi um hydroxi de solution_ to a solution of 500 ng (1.28 mml) 3-{[5-(4-
met hoxypheﬁﬁ)ﬁé—%g@ﬁ%%ﬂ#@ﬁ'—% d] pyri m di n-4-yl ] oxy}-2-met hyl propan-1-ol in
10 mM toluene at 70C. After adding 44 ng (0.13 nmol) tetra-n-butyl anmoni um
hydr ogensul phate and 500 ng (2.56 mmol)iguert.-butyl bronoacetate, stir the
reaction mxture for 20 It at 70C. After cooling to 15 room tenperature,
adj ust to pkhmpiditd$ concentrated hydrochloric acid and extract three tines
with 50 I chl or onet hane each tinme. Wash the corrbl ned organi c extracts
wi th satd. aqueous sodium chloride salution, ver. sodi um sul phat_e,
filter, an@® %rrﬁ@éﬁtM%tb@yavnvlaémbﬁwéﬂv%?élﬂyawdlwérﬂlpyy} %ﬁléthylawpaﬂaeﬁm by
preparatlvgmmnlalﬁtl,&,e(,g{adl ent: water/acetonitrile). 298 ng (46% of theor.)
of the desired product is obtained as racemate. 20 LC-MS (Method 8): R =
3.41 min; mz =505 (MtH)' 'H NWR (400 MHz, DMSO-d6): S = 8.58 (s, 111),
7.54 (dd., 2H), 7.51-7.37 (fCsp), 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). BHC 05 1 163-Forei gn Coun 8% - 182- Exanple 125
(3-{[5-(4- Mt hoxyphenyl ) - 6- phé o[ 2, 3-d] pyri m di n- 4- %—I] oxy}-2-met hyl prop
oxy)acetic acid tert.-butyl e§ (Ena@| OOCH3 CH3 N

CH3 OCH3 0 N
NN
P
N

5  Dissolve 41 mg (0.08 mmol) (3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-2-

CH

3

methylpropoxy)acetic acid fert.-butyl ester (Enantiomer 1) in 0.5 ml dioxan, add 0.2 ml 4N
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-dq): 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).

[a]p? = +21°, ¢ = 0.400, chloroform.

Example 129

()-(3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d] pyrimidin-4-yl]Joxy }-2-methylpropoxy)acetic

acid (Enantiomer 2)



5 Separate 298 ng g0.59. mol )
rac. - (3-{[ 0 iri®- phenyl f ur o[ 2, 3-d] pyri m di n- 4-

yl ] oxy}-2- net hyl propoxy)acetic acid tent.-butyl ester by chiral-phase
chromat ography into the enantioners [colggm: Daicel Chiralpak I'A 250 nmm x
20 mm flow. 15 ml/mn; detection: 220 nn tenperature: 30C;, eluent: 50%

I so- hexane/50% tert.-butyl geghyl ether]. In this way, 51 ng (17% of theor.)
of Enantioner 1 is obtained® IRHPLC Rt = 7.46 min [colum material as
above, 250 mMmmx 4.6 mm flow 1)Yd/mn; eluent: 50% i so-hexane/ 50%
tert.-butyl methyl ether; tenpe e: 25C] LC-Ms (Method 2): R = 3.14 mn;
mz = 505 (MtH)t ' H NVR (400 DMVBO- d6)ia S =8. 58 (s,.oiH), 7.55-7.54 (m
211), 7.42-7.38 (m 5H), 7.04- .(moz)ﬁ)',\@iabn/(m 2H), 3.83 (s,
3H), 1.39 (s, 9H), 0.77 (d, 311). {5 Exdnple 6

(3-{[5-(4- Mt hoxyphenyl) -6 g1 8y i mdi n-ql-yl ] oxy} - 2- met hyl prop
oxy)acetic acid tert.-but mer 2) H3C, 0 OO O CH3 |[ICH ~
CH3 ~NO ~.J NBHC 05 1 X y—SqQu ies -183- Separate 298 ng (0.59
mml ) rac. - (3-{[ 5- (4- met hoxyphenyl )- 6- plenyl f ur o[ 2, 3-d] pyri ni di n- 4-

yl ] oxy}-2- nmet hyl propoxy)acetic acid lerl.-butyl ester by chiral-phase

Coorat 1 it o I SRS b P Al g0 0

I s0- hexane/nxd¥dprepdxy yabaticydcire tdrybutgt beer] (Enhmtionter 2) vimy0.5 b divgar(, 1:8800.5mb# N

t heor.) of _Enanti .2 is obtained C. = 7.94 m o] u terial as
bbove. 220 HERRREns ST In et and i o (5 Pt diyLhes @08 o) Lheh ST S Bicioen
tmer t.- tg gté yl(cmt_iéw in @ibhartp theerpaioatmik®ic adGlir bgaidVior (Wt o @A, )fter BoncentdtigOthei n;

zZ = '

reaction solution by evaporation under vacuum, purify the residue by preparative RP-HPLC

(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, 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-
1.93 (m, 1H), 0.71 (d, 3H).

Example 130

3-{[(1R 2R)-2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-1-methylpropyl]-

15  oxy}propionic acid

CH,
0
CH,
O o““k/o\/\ﬂ/OH
CH 0
(O
o 2

Add 1.2ml 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-yl]oxy}-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,



"H- NVR (400 MHz, DMBO-d6): S =8.58 (s, | H), 7.55-7.54 (m 2H), 7.42-7.38
gg 5|6|),777. = Be3. oQi nboz s 4.35-4.27 (m 2H), 3.83 (s, 3H), 1.39 (s,
(3-{[5-(4- Met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-2-met hyl prop
oxy)acetic acid / CH3 0 O-O* /DH N CH31&%-) N D ssolve 70 ng (0. 14 mol)
rac: (3-{[ 5- (4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri mdin-4- 15

yl ] oxy} - 2- eRérdey Ity @@y phat i threaGinibst @it . 10t Fibhle®inethand) echOtifit, dnd\dfyy theogen
chloride in de),oﬁfn and stir for 16 h at RT. Pu r|J7y directly by preparative
RP- HPLC ( gra@biarfl oreit E¥7agtset/siadium gylphatey §ltgry ap Y URraeHiotacy e vaPRERtion.

desired pradufl(93% opiea i eheassifaprimaLiEs obebindd> (Method 7): R 3.86 mn;
rﬂz = 449 (MrH)' "H NVR (400 Mz, DMBO-d6): S = 12.64 (br. s, 1H) 8.58 (s,

7.55 36 (m 03 (d, 2H), 4.35-4.27 (m 2H),
3 88 (s, ¢M§(1g1)$the§7)w48§qg%/a 52%%“2) 01-1.97 (m IH), 0.76 (d, 3H).
BHC 05 1 163-Foreign Countries -184- Exanple 128

(+)-(3-§l 541(I4¢MRWMPIQQBMSIJ@) W@)S:Zéé”lﬁb 2, %‘@_‘@Bﬂ 7o, f‘)‘d‘}n >S‘HEO7<U & fRth |

propoxy)acetic acid (Enantioner ve’
mg (0.08 midsYdy BH) 3.81 (s, 3H), 352340(m 3H), 2.26 (t, 2H) 1.16 (d, 3H) 0.88 (d, 3H).
[ 5- (4- met hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-2-

met hyl prop hc acid tert.-butyl ester (Enantionmer 1) in 0.5 m dioxan,
add 0.2 ni 3

6-{[6-(3-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid

methyl ester

Add 3 mg (0.01 mmol) trans-bis(dicyclohexylamine)palladium(Il) 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-yl]Jamino}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

15 for 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(Il) 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 (t,
2H), 1.51-1.37 (m, 4H), 1.18-1.11 (m, 2H).



hydrogen chloride in dioxan and stir for 48 h at RT. Then add a further 0.4
m 4 N hydrigied | ¢63-Fereign Copntriésoxan 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:

wat er/ acetonitrile). 27 ng (74% of theor.?ﬁof the desired product is
obt ai ned a b fi,9- nmer 1. LCGMsS (Method 8): Rt = 2.67 mn; mz = 449
(MtH) © " H MHz, DMSO-d6): S = 8.57 (s, 1H), 7.56-7.53 (m 2H),
7.42-7.37 (m 514), 7.05-7.01 (m 2H), 4.41-4.37 (m 1H), 4.24-4.20 (m
1H), 3.82 (6s{[6-BHFluo®plchy])S-(4héthoxgptRiyFurbfR,I-dipydilidin-2yQ@nind HegandB afihy 11- 1),
0.71 (d, 3H. [a]D2o0 =+21, c¢ = 0.400, chloroform Exanple 129
(-)-(3-{[5-(4-thhoxyphepy#Lq§-phenylfaro[2,3-d]pyrinidin-4-y|]oxy}-2-nethy
propoxy)acetic acid (EnaAfiongr 2) BHC 05 1 163-Foreign Countries -185-

(3-{[ 5- (4- nmet hoxyphenyl ) - 6- phé
met hyl propoxy) acetic acid tert
add 0.2 mM 4 N hydrogen chloride
add a further 0.4 mM 4 N

2) in 0.5 m dioxan,
(n digxan and stir fior 48 h at RT. Then
3 o de in dioxanm’to the reaction
' After concentrating the reaction
~ putgfy the residue by preparative
RP-HPLC (gradient: water//acetonitrile)N21 ng (53% of theor.) of the
desired product is obtaifed as Enan- tiomer 2. LC-MS (Method 2): R = 2.45
mn, mz = 449 (MtH)' 10 'H- NWR (400 MHz, DMSO-d6): S = 8.57 (s, | H),
7.56-7.53 ( 2H), 7.42-7.37 (m 5H), 7.05-7.01 .
Add 0.5’ml 1 N sodium hydroxide ‘solution to a solution of 45 mg (0.01 mmol) 6-{[6-(3-
5  fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]amino } hexanoic acid methyl ester in
2.5 ml dioxan, and stir for 16 h at RT. After adding 0.75 ml 1 N hydrochloric acid, concentrate the
reaction solution by vacuum evaporation. Mix the 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-dq): & = 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-Ethylpheny])-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy} 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



\
(m 2H), 4.41-4.37 (m 1H), 424420 (m 1H), 3.82 (s, 3H), 3.42 (s, 2H),

3.21-3.14 oy - H, 0.71 (d, 3H). Exanple 130 3-{
[ (1R 2R) - Zg3 -H)1-6 %‘ernClu%?he) 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-1-nmne
t hyl propyl]- 15 oxy}propionic acid /CH3 O CH3 NCH3 0O ON Add 1.2 m 4 N
hydrogen chloride in dioxan to 60 ng (O0-1B8-mml) 3-{[ (1R 2R)-2-{[5-(4-
nmet hoxyphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}-1-net hyl propyl | oxy}pro

pi oni c aci acid efethyt eshmtiy 13 nelsdiexan aanal $it ifor Hf6dr atIR6T. A fxtr aBing Tlenl A lysitochloripH 7

vvltthsodumh sol 05 1 163: Foreign Countries, -186-
oxt ract  t POV 08! Bt T inE Rados PhatE CRIeG, OB Mt €T e,
and dry th@ombﬁmﬂhen&@alﬁé @ades; dex tob@Cdodiuay QilpHatliabdnfiste, [Woateratel thé eltrata byl
concentrate by vacuum eva oratlon SgueRn aéetS% f thear of the desjred

product i svBimiexRRgratipe. Ritterfily r it} ar?idrP““FW %y repgive NAFEHPLG

" H NWVR § 400t M@@camtrllé 57 rﬁ%@?f%(cﬁﬁthel)ﬁ) of tHo ®Biré ro@i@) is obtafed.7- 35 (m
5H) , 701d2H) 5. 35 dtl s,3H)32 40 (m. 3H), 2.26

(t, 2H), 1. é ;} é@e 131
6- {[ 6- ( 3- FLGdYI BYieh §>i§n7h-3 qé.asé%ﬁ%w h{)aro[z 3-d] pyri ni di n-4-yl ] ani no)
hexanoic acid nethyl ester HCCO HN O~-CH3 \ O 3~NN\N

'H-NMR (400 MHz, DMSO-dg): § = 12.17 (br. s, 1H), 8.57 (s, 1H), 7.55-7.53 (m, 2H), 7.42-7.37

(m, SH), 7.30-7.28 (m, 2H), 5.50-5.42 (m, 1H), 2.69 (q, 2H), 2.44-2.30 (m, 2H), 2.20 (t, 2H), 2.06
(t, 2H), 2.01 (s, 3H), 1.52-1.41 (m, 2H), 1.26-1.19 (m, 6H).

10 Example 134

6-{[6-(4-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]Jamino} hexanoic acid

methyl ester

H,C—Q

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]Jamino } 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-ds): & = 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).



S A 5

NN 10 F Add 3 ng (0.01 rrrml) trans- bi S(dl cycl ohexyl am ne) pal | adi un(11)
acetate [ T.BEECAS 1.163-OrgignCoentries 2004, 69, 4330-4335] to a mixture of 100 ny
(0.22 mmuol) 6-{[6-brono-5-(4-
met hoxyphenyl ) furo[ 2, 3-d] pyri m di n- 4- yI] géno} hexanoi ¢ acid nethyl ester, 47
ng (0.34 mol) 3-fluorophenyl boronic acid and 145 ng (0.45 mml ) caesium
car bonat e i]{j 5 oxan, and stir 15 for 16 h at 80C After adding 95 ng
(0.45 mol )—%&Mjm phosphate, a further 47 mg (0.34 nmol)
3-fl uorophenyl boronic acid and a spatula tip of trans-
bi s( di cycl ohgesyd-Erorophedyl)asdidumdtixypleay ifum]2,3d]pyrilnidin-n §Hehino fheRancicudcal &yl a
further 4 h at 80C. Then filter the reaction mxture and purify directly by
preparati veSRP- HPLC (gradient: water/acetonitrile). 57 ng (53% of theor.)
of the desired product is obtained. 20 LCGM5 (Method 2): R =2.81 mn;, mz
464 (MrH) "~ ' H NWR (400HME,oDMSO-d6): S = 8.34 (s, 1H), 7.47-7.45 (m 2H),
7 42-7.39 (m 1H), 7.28- 7226 (m IH, 7.19-7.15 (m 4H), 5.14 (t, NH), 3.86
(s, 3H), 3.58 (s, 3H), 3.38-3/3F(m 2H), 2.26 (t, 2H), 1.51-1.37 (m
411),1.18-1.11 (m 211). BHCKQ 163- For ei gn Countriesq- 187~ Exanpl e 132
6- {[ 6- ( 3- Fl uor ophenyl ) - 5- (4- mgt hgkyphgryT) riwdind 4-yl | ami no)
hexanoic acid H3CGO HN OH p-too .5 m 1 N sodl um hydr oxi de sol uti on
to a solution of 45 my (083 8 (3 5 O
fl uor ophenyl)-5-(4-nmeth , o d] pyri m di n-4-yl | am no} hexanoi c
acid nmethyl ester in : andJstir for 16 h at RT. After adding
0.75 m 1 N hydrochloric actd, coHcent'Nate the reaction sol ution by vacuum
evapor at i on. Mx the residue with diethyl ether, filter, and dry under

vacuum 42 rr(% 93% of theor.) of the desired roduct is obtained. LC M5
(Met hod 5) : AR 3 mgA0494 nymad) t’ﬁ’fszbl&(dﬂﬂéd‘@m?‘l}lm)@ adippEpRregtato OT VR, J ONBOCHE): 6

= 12.00 (br200§, 15_9,H) 433%—4%55(3'[0 1 aH) mixfuréd 7 -of - 415)0(n@ m.’l mZmﬁz g—{ﬁ%romo-S-@-

methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]Jamino} hexanoic acid methyl ester, 37 mg (0.27 mmol)

4-fluorophenylboronic acid and 95 mg (0.45 mmol) potassium phosphate in 5 ml ethanol, and stir,
firstly for 16 h at RT and then for 3 h at 80°C. After filtering off the solid, concentrate the filtrate

10 by vacuum evaporation. Purify the residue by preparative RP-HPLC (gradient: water/acetonitrile).
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]Jamino } hexanoic acid

H3C~o



|
(m 1H), 7.28-7.26 (m 1H), 7.19-7.15 (m 4H), 5.15 (t, NH), 3.86 (s, 3H),
?ngg.rgrpl e 13%ﬁC(?SI_PI632Fore12néodntrles 1.48-1.37 (m 4K, 1.19-1.11 (m 2H).

4-{[ (2R) - 2-{[ 5- (4- Et hyl phenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl | oxy} propyl |
(et hyl )am no}- 15 butyric acid H3C CH QdoO Ov v v -OH NN Add 0.6 m 1
N sodi um hydr oxi de solution to a solution of 100 ng (73% purity, 0.15 mmol)
4- Add 1ml 1 N sodium hydroxide solution to a solution of 169 mg (0.37 mmol) 6-{[6-(4-
{[(2R)-2-{[.5-(4- ethggﬂahen yl)-6-phenyl furo[ 2, 3- dl%grrlmdln 4-y| ] oxy propyl](m
et hyl ) ani n8yesaphery > geetigxypherydipaRe-¢Jayrenidiney mq}éaxana'e.aaldm Pt er
in 3 m di 9%3nio@Rdndir fok 96 h1 lﬂ" qf{ﬁﬂddlﬁ% 861 lagldlﬁﬂﬁ)cglozlc Bidlcdicentrate the
hydrochloric acid, extract with eth cefate. Re-extract the aqueous phase
twi ce nor ereagtion setunyrll biawnlam@vapownm Mix thyeesidngywith diepiyhetber, filleryanshdsy usdedi um
sul phat [ )a(;ﬁ]i acuum evapor ati on. Take
up the gl I g&ggéllcfg %@%@Z?{%ﬁ{m eza&giﬁef ﬂﬁéjdru?élgo Xm%&r/epar ative RP-HPLC 5
(gradient: water/acetonitrile). 57 ng (80% of theor.) of the desi red product
i s obt ai netdC-MENWBhédBY RoﬂZSQmHRm/t--ﬂS(BS/Pth mz 474 (M:H) ' H-NVR (400 MHz,
DVMSO-d6): S = 12.17 (br. s, 1H), 8.57 (s, 1H) 7.55-7.53 (m 2H), 7.42-7.37

7 5520 RSl 2,85 s A0 R s ot ™

1 26 1.19 (25-7@H)(m, 20), BXxERD1 R (m,2H), 5 13 (br. t, NH) 3.85 (s, 3H), 3.39-3.34 (m, 2H), 2.17 (4,
6- {[ 6- (4- FLuor ophe t hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] am no}
hexanoi ¢ a@HbMBrgt}:})fF‘) é']g} 3%9{:@6( O~1 CH3 O v

10  Example 137

(6R)-6-{[6-(2-Fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]oxy } heptanoic acid

H,.C—o

Dissolve 373 mg  (0.72 mmol)  (6R)-6-{[6-(2-fluorophenyl)-5-(4-methoxyphenyl)furo[2,3-
d]pyrimidin-4-yl]oxy } heptanoic acid fert.-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-dc): & = 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).



FNON) Add 3 ng (0.01 mml) trans-bis(dicycl ohexyl am ne)pal |l adi un(TIl)

acet at e [ TBHBI(3,1 [b3-Rorqign Chmtries 15 2004, 69, 4330-4335] to a mixture of 100
nmg (0.22 nmol) 6-{[6-brono-5-(4-

met hoxyphenyl ) furo[ 2, 3-d] pyri m di n- 4- yI] i no} hexanoi ¢ acid nethyl ester, 47
ng (0.34 mml) 4-f 1 uor ophenyl boronic amél and 95 nmg (0.45 mmol ) potassi um
phosphat e h 'Egl oxan, and stir for 21 It at 80C. After filtering off

t he solid, ate the filtrate by vacuum evaporation. Purify the

resi due by preparative RP-HPLC (gradient: water/acetonitrile). 59 ng (57% of
t heor.) of (+)20{] (215;;2{{Bﬁsdzlclaﬁbrppstmdyl):-s-(4-31ethb;t3@hﬂ3t)furd>{@,—3P@pXrthilneldle))(y}pRtpyl?— 3.06
mn; niz -r%gh (a IZ% l\g? (400 MHz, DVMBO-d6): 6 = 8.32 (s, 1H), 7.50-7.42
(m 4H), 7\Bgpas;m Pﬂftyrﬁc 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). BHC 05 1 163-Forkja3anCountries -189- Exanple 135

6-{[ 6- (4- Fl uor ophenyl) - 5- (4- me&{ hoxyphenyl ) furo[ 2, 3-d] pyri mi di n-4-yl ] am no
}hexanoic acid ethyl ester C=Q HN O GelB, @HfF O N 5cAdd 3 ng (0.01 mml)
t rans-bi s(di cycl ohexyl ami n) paf{ I adi\un( 11) | acet ht\g}'ﬁl’&h@ . Org. Chem

2004, 69, 4330-4335] to a m x{urgrof hd f-|[ 6- br ono- 5- (4-
nmet hoxyphenyl ) furo[ 2, 3-d] pyri mdin-4-yj]am no) hexanoic ag d nethyl ester,
37 ng (0.27 nmmol) 4-flug ochenylboro- c acid and 95 ng (0.45 nmol)

pot assi um phosphate in 3 andNstir, firstly for 16 h at RT and
then for 3 h at 80C. AfX [ op;%the solid, concentrate the filtrate
10 by vacuum evaporati on™=Pqrify Qhe I due by preparative RP- HPLC
(gradient: water/acetonitrilyg).

5 Dissolve 102mg  (93%  purity, 0.19 mmol)  4-{[(2S)-2-{[6-(2-fluorophenyl)-5-(4-
methoxyphenyl)furo[2,3-d]pyrimidin-4-yl]oxy} propyl](methyl)amino}butyric acid tert.-butyl ester
in 2 ml 4 N hydrogen 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). 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-[(25)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy} propyl]-N-

methyl-4-oxobutane-1-ammonium chloride




28 ng (26% of theor.) of the desired product is obtained. LCM (Method 5):
R, = 3.07 ﬁEO 17'63- 478 cMeHL . H NWR (400 MHz, DMSO-d6): S = 8.32 (s, 1H),
7.49-7.43 2H), 7.15-7.13 (m 2H), 5.09 (t, NH), 4.04
(g, 2H), 3.85 (s, 3H), 3 38- 3. 30 (m 2H), 2.24 (t, 2H), 1.51-1.37 (m 15
414), 1.18-1.11 (m 5H). Exanple 136 -192-

6-{[ 6- (4- Fl uor ophenyl) - 5- (4- met hoxyphenyl ) furo[ 2, 3-d] pyri m di n- 4-yl ] am no)
hexanoi ¢ aqidd 43 MG 108\mMdd) sddiinOhydside (E09NdBpELsi0H inlmiGad bidy @i JsvlvtioH R 20@ Mg

-n.}rao) éd?[ %0 g‘}4mmol) 4- ?[? I.S'l)J-FZnthrcci);}%)ﬁcl)pc}i/ﬁ(metll1ylf)alm(1)nrg) l?tyr?c gc?(li ltJetrtI %uty?!:stejfgl? 2rTq ’I( B 37

f 1 uor ophenyyith- fee (cBolimt Dméy@h@mglﬂﬁ %noﬁlﬁmuﬁasddlllﬂi/ﬁden&déhﬂg, Aadn! 4 b6y oh@mfﬁgl c
acid nethyl ester in di oxan and stir for 16 at RT. After adding 3 m

| N hydr ock?-3} mgobc4- elﬂor@ér@éfhwp&tﬂwlk %ehenylélae&%%ﬂp&ramdtnﬁdn byl TEEuand 16 mg
evapor atj' 0 OAMnﬁlog Q&rarrﬁﬁﬁtg'éﬁm%lha 1648 Ryt 1€k BEfion Iillxltl;l‘g for 1@r111dat ﬂF[‘yAﬂE‘lda%'a}vé

vacuum 165 ng (99% of theor.) of the desired product 1s obtailned
(Met hod 2) waRr and ZﬂB'EI) apdtefe, whsh the s¢pQatdvierganic' nhaNVRItl\MJO(N hydrochBivBCrailb ) and S

2t 706 TPy e ool oty e uls 17 fiysl G fufd sl

2 17 (t, }5fd))araﬂve418P HPBT (grayliedtt-vated/ack®nilrile)]l 9¢ mg (29.%]o)f thebf)) eiktherdesired Brbduct
(6R) - 6- {[6 (%D Lclorophenyl) 5- (4- met hoxyphenyl ) furo[ 2, 3-d] pyri m di n-4-yl ] oxy
} hept anoi ¢ SWEYBC 0 CH3

10 LC-MS (Method 8): R, = 2.06 min; m/z = 530 (M-HCI+H)"

'H-NMR (400 MHz, DMSO-dg): & = 9.77-9.55 (m, NH), 8.65 (s, 1H), 7.56-7.51 (m, 2H), 7.44-7.40
(m, 4H), 7.35-7.32 (m, 2H), 5.80-5.64 (m, 1H), 3.16-2.76 (m, 4H), 2.71 (q, 2H), 2.66-2.59 (m, 2H),
2.33-2.29 (m, 2H), 2.24-2.16 (m, 2H), 1.77-1.53 (m, 2H), 1.38-1.33 (m, 12H), 1.09 (t, 3H).

Example 140

15  (D)-4-{[(28)-2-{[ 5-(4-Ethylphenyl)-6-phenylfuro[2,3-d] pyrimidin-4-yl]oxy} propyl](methyl)-

amino }butyric acid

Dissolve 93 mg (0.16 mmol) 4-tert.-butoxy-N-[(25)-2-{[5-(4-ethylphenyl)-6-phenylfuro[2,3-
d]pyrimidin-4-yl}oxy } 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)"



0,... OH 0 N40-: J F Dissolve 373 ng (0.72 mmol)

(6R) 6- {[G-M&M&WM- met hoxyphenyl ) f ur o[ 2, 3-

d] pyrimdi n-4-yl]oxy}heptanoic acid tert.-butyl ester in 4 mM 4 N hydrogen
chloride in dioxan and 15 stir for 16 h;gf_ RT. After concentrating the
reaction solution by evaporation under vacuum purify the residue by

b The- aesl R PYER oo L BRATRRRT R Gy W TP st a2y

3625( Q/HEDO'*((mL'EHWRMm (M,"ZH) '31‘55(54153)1% 119), 2.681q, ?131()5(2;5‘10-2(& (HJZ’EDH) 2212%21(5(513:2%1311(:') ,
3.77 (22}0 %&%0’1 éHizﬂ {lflz‘%zﬁi\j gHgnPéé 1H215('3“ (’ﬁ? 1 48° 1 40 (m 2H), "

1 31 1.17 (m 3H), 1.28 (d, 3H. BHC 05 1 163- Forel gn Countries _191-

Exanmpl e 13§u],” =+171°, ¢ = 0.200, chloroform.

(+)-4-{[(29)-2- {[6 (2- Fl uor ophenyl ) - 5- (4- rrethoxyphenyl)furo[2,3-d] pyri m din-
4-yl ] oxy] propyl émethyl)am no}butyric acid HBCCOCH3 CH "3 QOO0 Nv OH N
N F5 (93% purity, 0.19 nmol) 4{[(28) 2-

{[6-(2- quorophenyI) 5 (4-

net hOXypheW{[)S-f(lflEQ:B/l?phghy@l@bQ[ﬂJHwﬂh@ny‘ff)'ﬁMbb@xﬂbﬁflﬂﬁﬁﬁ[éﬂ {ITBRY MehhAdTE AGd but yric
acid tert.-butyl eSter " in 2 m hydr ogen chloride in dioxan and stir for
16 h at RT. After concentrating the reactl on solution by evaporation under
vacuum purify the residuerh§—pieparative RP-HPLC (gradient:

Dissolve 80 mg (0.15 mmol) 6-{[5-(4-ethylphenyl)-6-(2-fluorophenyl)furof2,3-d]pyrimidin-4-
ylJoxy}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-dy): 5 = 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]Joxy} heptanoic acid



wat er/ acetonitrile). 48 ng (5296of theor.) of the desired product is

obt ai ned. (55 P? %2 =1.68 mn; mz = 494 (MH)' 'H NWR (400
MHz, DMVSO- 6 “n t“, 1H), 8.60 (s, 1H), 7.55-7.50 (m 2H),
7.33-7.28 (n1 413), 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 211), -P413-2.05 (m 5H), 1.54-1.46 (m 2M
1.28 (d, 314). [a] 020 = +123, ¢ = 0.260, chloroform 15 Exanple 139
4-tert.-Butoxy-N—[(ZS)-Z-{Pée 4- et hyl phenyl ) - 6- phenyl f ur o[ 2, 3-d] pyri m di n- 4-
yl Joxy} propyl ]-N net hyl - 4- 0xobyt ane- | - ammoni um chl oride H3C CH CH3 CH3 ~ ~O
CH3\ O Nv OCH3 CH3 N x HC 1 163-Forei n Countries -192-

i ispersion in mneral oil) to a
OH

t.-butyl ester in 2
es with ice cooling,

4-{[ (2S) - 2- hydr oxypropyl ] (met hyTy&m tyric acrd t
m THF, wth ice cooling. After stirri ' for ten mn
/ N

-d]pyrimdine in 3 Ml THE and 16
ng 5 (0. 04 nnDI) tetra-n- |de Stir the reaction m xture for
16 h at RT. After adding water and ethyl acetate, wash the separated
organi c phase with 1 N hydrochloric acid, and concentrate by vacuum
evaporation. Take up the residue in acetonitrile/DVSO and purify by

prepar at i vy, RenHRb 6 34 16814 @GHH 58 dé, HEHyl (b §’fd Afffin) of
the desire 1product %RS 0 taln%gﬁ QB €' ﬁ%ﬁ% %2 8) " Y #& n?
530 ( M HCI #H)lJoxy}heptanoic acid fert.-butyl ester in 5.3 ml 4 N hydrogen chlorlde in dloxan and st1r for
16 h at RT. After concentrating the reaction solution by evaporation under vacuum, purify the
5 residue by preparative RP-HPLC (gradient: water/acetonitrile). 200 mg (53% of theor.) of the

desired product is obtained.
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, 8H).

[a]p?® = -62°, ¢ = 0.390, chloroform.
Example 143
(+)-(6S)-6- {[5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-ylJoxy } heptanoic acid

H,C

15  Separate 50 mg (0.11 mmol) rac.-6-{{5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-
yljoxy }heptanoic acid chromatographically into the enantiomers [column: Daicel Chiralpak AD-H,
5 pm, 250 mm x 20 mm; flow: 20 ml/min; detection: 245 nm; temperature: 25°C; eluent: 93% iso-



"H- NWVR (400 MHz, DVMBO-d6): 6 = 9.77-9.55 (m NH), 8.65 (s, 1H), 7.56-7.51
(m 211), 7BHU40314063-Foreigndtduntries 35-7.32 (m 2H), 5.80-5.64 (m 1H),
3.16-2.76 (m 4H), 2.71 (g, 2H), 2.66-2.59 (m 2H), 2.33-2.29 (m 2H
2.24-2.16 (m 2H), 1.77-1.53 (m 2H), 1.38:1.33 (m 12H), 1.09 (t, 3H).
Exanpl e 140 15

+) - 4- 2 h | 2.3-d 4-

by1 1 (ot hy IR sty ¥ R CRte BB dhBrE S ok G b Pk o B Ve
93 ng (0. 16ot1atmdd)

4-tert.-butoxy-N-[(2S)-2-{[5-(4-ethyl phenyl)-6- phenylfuro[2 3-

m "4 Ny DU %20 SRR b, alegy GRS MET) v oG ool (min:

concentrat i digectibe mraﬁtteﬁh@er&@wtsmelbyntessa@@éa&xaamsm%anafcuum purify the
resi due by preparative RP-HPLC (gradient: water/acetonitri 50 ng (64%

of theor.) pf the desired product is obtained. LC M (Method :

nin, mz = HM(W MI%@M%O'}!GM%? IRS7 dbigh 1EBUh LT (SeSH) iééﬁﬂr(mvﬁkﬂl ﬂcﬁé mz
DVBO- d6) : 1 m 7 7 7 7.37
AN 75<31 B 72%“9'(2 %H)%ﬁééﬁ(ﬁ l}ﬁ%&ﬁ;‘_‘?m_’%‘géftq,zﬁ%%@lzﬁg%ﬁzzlﬁgazm
2H), 2.32-2L 29_L(ner21PI),21H;8 1. 1&(111(8}12 02 (m 5H), 1.51-1.42 (m 2H), 1.26-1.21 (m
6H). [a]D20 = +171 , ¢ = 0.200, chloroform 5 Exanple 141

6-{[5-(4-Et Iz%b_égég;e =862-hlLgrqphenyl ) furof 2, 3-d] pyri m di n-4-yl ] oxy} heptan

oic acid

Example 144

10 (3-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-1-methylbutoxy)acetic acid

H,C—o
O CH3
OH
O/\I(
O
~
(=<1
0N

Add 4.8 ml of 11.25 N sodium hydroxide solution to a solution of 2.19 g (5.41 mmol) 4-{[5-(4-
methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]Joxy}pentan-2-ol in 20 ml toluene. After
adding 184 mg (0.54 mmol) tetra-n-butylammonium hydrogensulphate 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)"



N F Dissolve 80 ng (0.15 mmol)

4-e I & )-6-(2-fl uorophenyl)furo[ 2, 3-d] pyri mdin-4-

' TS ester in 2 M 4 N hydrogen chloride in
dioxan and stir for 16 h at 10 RT. After concentrating the reaction solution
by evaporation under vacuum purify thepesidue by preparative RP-HPLC
(gradient: water/acetonitrile). 12 nmy (16% of theor.) of the desired product
i's obtai negy gRR @@@m%-DM%'@:gN%P%e&lém@in Squard Brabiels] s 4279 gﬁ.ss (MhH)
"H NVR (400 MHz, DMBO-d6): S = 1.982[_§hr. s, IH, 8.61 (5, 1H), 7.55-7.51
(m 2H), 78.3BG71H8[8.9% s(1H], 45§-7.57 (12H), 1.62-1A7 (R, 508698 (B2H)ers.5 356 (2. 63
ggﬁé ZEDxémZ)]I@’Z _[L%l’-s.ﬁ',')m, P73 38 (@2H8.82H) sH)t 343330 & 16) 1.880 82 tm2 1At 158- (M
(-) - (6R) - 61.4§ Ga,(18D,BIB(dpHBNY.DPY ¢dG3KIR- f | uor ophenyl )furo[ 2, 3-d] pyrim din-4-yl]o
xy}heptanoic acid BHC 05 1 163-Foreign Countries - 194 - H3C CH3 OH N O J

0: N F Diﬁsaol e 0 ng (0.81 mmol)
(6R)-6-5{[5-—’(-7§£%$-h£§‘- - phenyl ) -6-(2-fl uorophenyl)furo[ 2, 3-d] pyri m din-
4-yl ] oxy}heptanoic acid Cert.-butyl ester in 5.3 mM 4 N hydrogen chloride in

di oxan and(3sff$-(4-MethoxypBeryll)-@pheRylfur&R{3ed]pysomdiv Ayl foixy Jrd-nielthey lhubaxyjacgiv sodcid i on

by evapora&%ﬂgr}.und r vacuum purify the 5 residue by preparative RP-HPLC
(gr adi ent : “REEEFFatketonitrile). 200 ny (53% of theor.) of the

H,C—0

O CH, CH,
P
oY
0
~
(O~
o N

280 mg (0.61 mmol) (3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy}-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 ml/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-d): & = 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]Joxy }-1-methylbutoxy)acetic ~ acid

(Enantiomer 2)



desired product i s obtai ned LC—NB (Method 8): R, =3.03 mn; mz == 463
(MtH) ' BE ‘ s: S = 11.97 (br. s, 1H), 8.61 (s, 1H),
7.56-7.50 (m 2H), 733727 (m 4H, 7.21-7.19 (m 2H), 5.39-5.31 (m 1H),
2.63 (q, 2H), 2.12 (t, 2H), 158153(m9gH) 1.47- 10 1.38 (m 2H),
1.28-1.18 (m 8H. [aJo = -62, ¢ = 0. 390 chloroform Exanple 143
(+)-(6S)-6-{[5-(4-Ethyl phenmla" 6- (2-fl uorrophenyl)furo[ 2, 3-d] pyrimdin-4-yl]
oxy}heptanoic acid H3C CH3*?(@H N O O F 15 Separate 50 ng (0.11 mmol)
rac. - 6-{[ 5- (4- et hyl phenyl ) - 6-(2- %l _uor ophenyl furo[23d]pyr|md|n 4-

yl ] oxy} heptanoi ¢ acid chromat og cally i He enantiomers [ col umm:

Dai cel Chiral pak AD-H, 5 m 25Q 20 fI m /gyn; detection: 245
nm tenperature: 25C; el uent 93850 &6 BH®05 16 O:%r%'ﬂﬁn Countries -195-
hexane/ 7% et hanol]. 8 ny (16% of t eor ) |of the desired enantiomerically
pure product is obtained. n [ col umm© Dai cel Chiral pak
AD-H 5 m 250 nmx 4 mm 'n, detection: 245 nm tenperature:
25C; eluent: 85% i so-hexang \Fo18 2" H NWR (400 MHz, DMBO-d,): 6 =
11.97 (br. s, 1H), 8.61 (s, , 7.%6-7.80 (m 2H), 7.33-7.28 (m 4H),
7.21-7.19 (rn 2H), 5.39-5.31 (m 1H), 2.63 (q, 2H), 2.12 (t, 2H), 1. 58 1.53
(m 2H), %Z@éﬁ%g]egnm EZ(%d (E-methoxyphen)(/lsn6-p%enylfu 0?% ?%?pynmu? n- 4-yl]0xycg 1 methyl-

chl oroform

(3-{I 5t (4- I\/B&tg@wd@h@ B4 Js Rpoied Yhbraofdphicatll Pvb ity rboidmekd R¥Minnlchiret diydabut o
Xy)acetic aci
y) gel phase based on the selector poly(N-methacryloyl-L-leucine-dicyclopropylmethyl amide),

5 670mm x 40 mm; flow: 80 ml/min; detection: 260 nm; temperature: 24°C; eluent: 60% iso-
hexane/40% ethyl acetate]. 116 mg (41% of theor.) of the diastereomerically pure Enantiomer 2 is

obtained.

HPLC: R, = 3.80 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 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-yl]oxy} methyl)-3,3-dimethylbutoxy]-

acetic acid

CH



HBCIOCH3 CH3 x OH OO NO C 0 NAdd 4.8 m of 11.25 N sodi um hydroxi de
solution to a solution of 2.19 g (5.41 mmol) 4-{[5-(4-

net hoxyph&HE 93 Blenkascipn Geuntries3_ ] pyri mi di n- 4-yl ] oxy} pentan-2-ol in 20 n
toluene. After adding 184 ng (0.54 mmol) tetra-n-butyl amoni um

hydr ogensul phate and 2.11 g (10.83 mmmo]| jggl5 tert.-butyl bronpacetate, stir
the reaction mxture for 15 h at 70C. After cooling to room tenperature,
adjust to 7 t Xk i=aGt t4 mes
M th 50 nf g0 LI RORRER ALRE ARy, O fr IO R A s MR LTS

wi t h sat d phenyifen(?s3-djpgiimidin- 4:-[5!1]w}mahxwﬁtdlmﬁhyluumﬁmﬁc saditermbayll phatand and
{'n' temu Cotg‘rcfnhé 3 F%Jr B%frtr :cclo;[lc%n :%n e rEaeTIoN o gt‘{o%ag[]e"%%ﬁo%m ulnléee{ vagqutnge uif§S! due
(sol vent : tife xéﬁaueeliymtépaaamé RP&iPHm@md&tnhWatmattm«Md)mnamgatss% d)thedPyof fhg t he
product obtained o c(; q% repar ative RP-HPLC (gradient:

wat er / cefiﬁ?ﬁeiip’iofi%“)t ra@“?ée)é“( 49gdof theor.) of the desired product is
obtained as a racem c m xture of diastereonmers. LCMS (Method 8): R = 2.76
mn;, mz $£04a8 (iMhbl 9): RHE40Q3 niin; 163=He9 @rgn)'Countries - 196 ' H NVR (400 MHz,
DMSO-d6): [l esser stereoisonmer in square brackets] S =12.49 (br. s, 1H),
8.57 (s, Ilﬁ, [8.55, s, 11- 11 7.55-7. Sﬁ 7.42-7.37 (%511),

7.04- 6. 99 FMMB 400 MHz0MSPadey: = 1297gbr. s; 5y B. 5§ (MH)M 3Pl (3, HY, (49726 |

3 82 (S %H%SH)37%Y73293(% o, 41513‘)(dd11}§94 7 &R, (), 3389 (ud, B23.38348 (Mmyhles 1- 28

(3 {[5 (4(<M3thx§;4ph®}m )IHGL lpﬂe(h)ﬁﬁb W B[(2,98Dd] pyri mi di n-4-yl ] oxy}- 1- net hyl but o
xy)acetic acid (Enantionmer 1) H3C-0 CH3 CH3

10  Example 148

3-(2-{[5-(4-Methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljoxy}-1-methylpropoxy)propionic

acid

H,C—o
CH,
/\/0 OH
o \/\”/
CH 0]
A 3
o~ 2

N

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-ylJoxy }-1-methylpropoxy)propionic acid fert.-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, SH), 7.03-6.99 (m, 2H), 5.41-5.34 (m, 1H), 3.81 (s, 3H), 3.50-3.41 (m, 3H), 2.27 (t, 2H), 1.18
(d, 3H), 0.88 (d, 3H).




0O O(off Ol N®»280 ng (0.61 mmol)
(3-{[5-(4- BHGA ‘iW'VnuO'u-“=|furO[2 3-d] pyri mdin-4-yl]oxy}-1-nethyl- 10
but oxy) aceti c acid is separated chronmatographically into the stereoi sonmers
[colum: chiral silica- gel phase based t he sel ector
pon(N—nethacryIoyI-L-Ieucine-dicycloprége?hethyl amde), 670 mm x 40 mm
flow 80 m nini tection: 260 nm tenperature: 24C, eluent: 60% i so-
hexane/4096é§¥%ﬁ—i¥§etate]. 108 ng (39% of theor.) of the diastereonerically
pure Enantiomer 1 is obtained. 15 HPLC. R, = 3.40 min [colum material as
above, 250 33-§H{5-M-BlethokyphboMy-6-ghend furb[2;3-dpyrinitin-51%6xy } -$ aneliigX@opk PPLapniey |
acetate; tenperature: 25C] LCMS (Method 9): R =3.79 mn; mz = 463 (MH)
'H NMVR (400CMHE M0 d6): 8 = 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), 3.47-3.3)cluy 1H), 1.88- 20 1.81 (m 1H), 1.55-1.48 (m
1H), 1.28 (d, 3H), 1.00 (d 3H) Exanple 146

Eyrinidin-4-y|]oxy}-|-nethy|buto
oreign CbungL:es -197- H3C O
0

(3- ([ 5- (4-met hoxyphenyl ) - 6- pheny -d] pyri mdi n-i|#-yl ] oxy}-1- net hyl -
but oxy)acetic acid is separated ch onatoorap Fpally indo the stereoisoners
[colum: chiral silica- yased OPNt he ’sel ect or

pol y( N- net hacryl oyl - Ty hopy met hyl amde), 5 670 mMm x 40 mm

flow. 80 m/m n; detection 0 nmotemperature: 24C, eluent: 60% i so-

5 240mg (046 mmol)  3-(2-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-ylJoxy}-1-
methylpropoxy)propionic acid ((R,S/S,R)-Racemate) is separated into the enantiomers by chiral-
phase chromatography [column: chiral silica-gel phase based on the selector poly(N-methacryloyl-
L-leucine-dicyclopropylmethyl amide), 670 mm x 40 mm; flow: 80 ml/min; detection: 260 nm;
temperature: 24°C; eluent: 60% iso-hexane / 40% ethyl acetate]. 119 mg (50% of theor.) of

10  Enantiomer 1 is obtained.

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-dq): & = 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 (t, 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)



\
hexane/ 40% et hyl acetate]. 116 ng (41 % of theor.) of the diastereonerically

pure Enant}3 1216'% obtained. HPLC: R = 3.80 min [colum material as
above, 250—%@4.—%’—%@% m/mn; eluent: 50% iso-hexane/50% et hyl
acetate; tenperature: 25C] 10 LC-MS (Method 9): RC = 3.78 min; mz = 463
(MtH)' "H- NWR (400 MHz, DVO-d6): S = 12060 (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, 3HHGB-4/-3.39 (m 1H, 1.88- 1.81 (m 1H), 1.55-1.48
(m 1H), 1.28 (d, 3H), 1.00 (d,\3H). Exanple 147 15

[ 2-u[ 5- (4- Et hyl phenyl ) - 6- phenyl p40[ 2, 3- djgpyri mi di n-4-yl ] oxy}nethyl)-3,3-dim
et hyl but oxy] - acetic acid CH3 \ﬂz
0

CHO 741¢ ]j CH3 CH3 J ONBHC 05 1
163- Forei gn Countries -198- AdY m Yy

(3
© hL&tide in dioxan to
155 mg (0.29 mmol) [2-({[5-(4-ethyl phenyl)-6}
phenyl furof 2, 3-d] pyri m di n-4-yl ] oxy} net hyl ) -G, 3- di net pyyl but oxy] acetic acid
{ g ter concentrating the reaction
fy the residue by preparative
RP- HPLC (gradi ent: water/aeet/onit rote)s 2 mg (88% of theor.) of the 5
desired product (racemate) is obtained. 'LC-M5 (Method 9): R =4.47 min;, mz
489 (MtH)' 'H NWR (400 MHz, DVMSO-d6): 6 = 12.57 (br. s, 1H), 8.59 (s, 1H)
7.53-7.51 $409mgH) ¢0.46-13901Y - 38(2-([3Y(4-2thoxyphddyl6-gReny MuroRtY-d]pdriidlir-41g1 oxdi )1 -
4.47 (dd, 1|—?,g3.%8 (dd, 7_2H),( gm3583 29}7})(%_%H§, 3.68@ Iofr ) 9 X]yl}-b
methylpropoxy)propionic acid ((R,S/S,R) racematrgg is separated into the enantiomers by chiral-

tert.-butyl ester and st Af

sol ution by evaporation {

phase chromatography [column: chiral silica-gel phase based on the selector poly(N-methacryloyl-
5  L-leucine-dicyclopropylmethyl amide), 670 mm x 40 mm; flow: 80 ml/min; detection: 260 nm;
temperature: 24°C; eluent: 60% iso-hexane / 40% ethyl acetate]. 110 mg (46% of theor.) of

Enantiomer 2 is obtained.

HPLC: R, = 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-dg): § = 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 (t, 2H), 1.18
(d, 3H), 0.88 (d, 3H).

Example 151

15 (-)-{[(2R)-3-{[5-(4-Ethylphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-yl]oxy}-2-methyl-
propyl]oxy}ethyl acetate

H.C
0 CH
O O/\‘/\O/\n/ ~ s
J\ CH 0
AN 3
0N
F

Cool a solution of 397 mg (90% purity, 1.01 mmol) 4-chloro-5-(4-ethylphenyl)-6-(2-fluorophenyl)-
furo[2,3-d]pyrimidine and 250 mg (2.5 mmol) (-)-{[(25)-3-hydroxy-2-methylpropyl]oxy}ethyl



(g, 2H), 154149(m 1H) 1.24 (t, 3H), 0.71 (s, 9H. 10 Exanple 148

3-(2-{[ 5- (BHedhh £ nylfuro[2, d] pyri mdi n-4-yl]oxy}-1-nmethyl pr
opoxy)propl oni c aC|d HBC-OCHS O OOH N CHB O N Add 4.0 ml 4 N hydrogen
chloride in dioxan to 500 ng (0.96 mmol )_25)1-_ 2-{[5- (4- net hoxyphenyl )- 15

6- phenyl furof 2, 3- d] pyri m di n-4-yl]oxy}-1-net hyl propoxy) propionic acid
tert.-butyl ster ti 0 neentratin tion
sol ution byac§3t5 II(l)rat |dlo§1) utl e£ Q/gclz%] mdﬁg&%l;f?zmmo Eﬁ?azetl)lylbpsrgep%g%éltﬁ%

RP- HPLC ( grsatiitiemin henaterAtabetiniftadditiey, hed4d Rfgind Sﬁo/ﬁoﬂﬁ 5t ®T, jhep bdd Weter to

desired ro ct is abtained as S/ SR C - M5 (Met 8): R = 2.72
o o P et loR R g e R | LD OXoiaEs A e g gorgetde, drpy
8. 57 (5 1]tﬂé oranléﬂhaZe ovler (stHlmﬁ"l)lpha?e & cbn@traté Thded Mcuurh. @u?rrf@t}ﬁga\(/ Rrodddby
5.41-5.34 (m 1H), 81,€ﬁ(‘5 , 3.50-3.41 (m_3F1), 2.27 (t, 2H, 1.18 (d,
3H), 0.88 (Ricpamtiy¢ REHEP (graﬂ'ast Feiagsto tFP@Eme fb@pr@%atn{;ﬁféwmgbtamed
3- (2-{[5- (4ohhhaxyp b@dﬁl{ﬂn)evﬁpo%ﬁ;ﬂ%é Hﬁrﬁié%xe?teﬁidfé%ﬂtﬁpr dy pea%at&l llf?&&)f&t%glaﬂifi‘ifohw pr

opoxy) propionic acid (Enantioner
JO silica gel (gradient: cyclohexane/ethyl acetate 30:1 — 5:1). 121.1 mg (24.3% of theor.) of the

target product is obtained.
LC-MS (Method 8): R, = 3.32 min; m/z = 493 (M+H)"

10 '"H-NMR (400 MHz, DMSO-dg): & = 8.63 (s, 1H), 7.58-7.51 (m, 2H), 7.35-7.28 (m, 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, 2H), 2.08 (m,
1H), 1.20-1.14 (m, 6H), 0.71 (d, 3H).

[a]p?® =-9.1°, ¢ = 0.455, chloroform.

Example 152

15 (-)-{[(2R)-3-{[5-(4-Methoxyphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-ylJoxy}-2-methyl-
propyl]oxy}acetic acid ethyl ester

Cool a solution of 359.5mg (1.01 mmol)  4-chloro-5-(4-methoxyphenyl)-6-(2-

fluorophenyl)furo[2,3-d]pyrimidine and 250 mg (2.5 mmol) (-)-{[(25)-3-hydroxy-2-
20  methylpropyl]oxy}ethyl acetate in 2.8 ml abs. THF to 0°C and add 1.27ml (1.27 mmol)

phosphazene base P4-t-Bu (1 M solution in hexane). 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.



5 240 nmg (0.46 muol)

3-(2- {[5( hen henyl furo[ 2, 3-d] pyri m di n-4-yl Joxy}-1-

met hyl pro é}H Etf‘fé}’?orel Oun" YR SIS, R) - Racemate) is separated into the
enantiomers by chiral - phase chromatography [colum: chiral silica-gel phase
based on the sel ector poly(N nethacryl egb2- L-1 euci ne-di cycl opropyl net hyl
amde), 670 mnmmx 40 mm flow. 80 m/mn; detection: 260 nm tenperature:
24C; el uemc-detlﬁ)ﬂi)btex&mel1/mi491%z@t49§|(1\/[&¢—13*t ate]. 119 ng (50% of theor.) of
10 Enantiomer | is obtained. HPLC. Rf = 3.60 mn [colum nmaterial as above,

250 mm x ow. 2 m n;_ el u exan % et h acet at e;
t enper at uflg N%%ﬁOQM%DP’%'Fﬁg@ )863{}3 IH? 7/§5I17§$H“ %@2?341% T Hgl 6.94dnVR
(400 Mz, j@bﬂhﬂ 119, #3146 W06 2HH 1402 821573(7§ 3 273211?7251
2H) , 7.41-7.36 I@) 3;1)&1 Hi (g? $—6 ) (S HH)33 1 ;81(3
3H), 3.50-@®, Ii)(lr%ﬁ(taﬂ)l)o 5324’3&) .18 (d, 3H) o 88 (d, 3H). Exanple
150

3-(2-{[5-( 2t hoxy, I nyl furo[ 2, 3-d] pyrimi din-4-yl]oxy}-1-nethyl pr
OpoXYy) Sr OF}&J)I’II CQ%:C@G?EH%#??%r 2) BHC 05 1 163-Foreign Countries -200-
HBCOCH3 OO ~/OH i~r J NCH3 0 240 ng (0.46 mol)

3-(2-{[ 5- (ExamplhtB3yphenyl ) - 6- phenyl furo[ 2, 3-d] pyri m di n-4-yl ] oxy}- 1-

met hyl propoxy) propionic acid ((R SIS, R) racenate) is separated into the

enanti oners, Y r@al o o4 i phase
based on t(h)e?_!%ﬁ;ct{@r@po:@é %NEﬁ l’Sﬁﬁcf;}ry Py'l{f {fﬂ erm% g?’%r o%§‘P t hyl

am de), 6&horpipropi@icacid tbrtcwtyl 88emd / mi n, detection: 260 nm tenperature:
24C; eluent: 60% i so-hexane / 40% et hyI acetate]. 110 ng (46% of tbeor.) of

Enantioner 2 is obt all_rll%d. HPLC. Rr = 4.31 min [colum material as above, 250
mmx 4.6 mm flow 2 /mY; eluent: 50%

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 ester in 3.5 ml 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 1 N

15  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). 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-dg): & = 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 (t, 2H),
1.32 (s, 9H), 1.20 (t, 3H), 1.03 (d, 2H).

[o]p2 = +19.5°, ¢ = 0.47, chloroform.




i so- hexane / 50% et hyl acetate; tenperature: 25C] 10 LG-M5 (Method 8): R =
2.80 m n; nBHCH546183{Futelipn’ Cubkridd/R (400 MHz, DMSO-d6): S = 12.06 (br. s, 1H),
8.57 (s, IH), 7.54-7.51 (m 2H), 7.41-7.36 (m 5H), 7.03-6.99 (m 2H),
5.41-5.36 (m 1H), 3.81 (s, 3H), 3.50-3._%3@1 3H), 2.27 (t, 2H), 1.18 (d,
3H), 0.88 (d, 3H). Exanple 151 15
(-)-{[ (2R - 3- 5l - Et hyl phenyl ) - 6- (2-fl uorophenyl )furo[ 2, 3-d] pyri m di n-4-yl
] oxy} - 2- net%p—ﬁié’pyl]oxy}et hyl acetate H3C ~~O* /O~/CF13 NCH3 1O ON F
Cool a solution of 397 ng (90% purity, 1.01 nmol)
4-chl or o- 5- (ﬂ{[ezR)quh-ezt}E{h)/}pﬁer(yz -d-(2uiioedpheyyure[ 23] pyiridnidine}-yijoxy yy-ghethgl-and 250
nmy (2.5 mm“)é@ﬂh{x }{%ét 3 hydr oxy- 2- met hyl propyl ] oxy}ethyl BHC 05 1
163 For ei gnP ¥ ¥1- acetate in 2.8 nl abs. THE to OC and add 1.27 o
(1.27 mmol ) phosphazene base P4-t-Bu (1 M solution in hexane). At the end
of addition, heat to RT ir for 2.5 h at RT, then add water to the
reaction mxture and neutralize wth 1 N hydrochloric acid. Extract with
di chl oronet hane, dry the orgay Rhase over sodi um sul phate and concentrate
under vacuum Purify the raw o\ A by 5 ti R LC (gradient:
wat er/ acetonitrile). Conbine the 4f oduct? fra i on® obt H{i ned, concentrate by
vacuum evaporation and purif esi duk furdder by rgpeat ed chr omat ogr aphy
on silica gel (gradient: «t AYN acetate 30:1 -> 5:1). 121.1 ny
(24. 3% of theor ) of the ig obtained. LCG-M5 (Method 8): R =
3.32 mn; mz 493 (MHH) " \E£ , DMBO-d6): S = 8.63 (s, 1H),
7.58-7.51 (m 2H), 735728( 2H), 4.40 (dd, 1H), 4.35
(dd, 1H), 4.09 (q, 2H, 3.99 (s, 2H, 3.28 (d 2H), 2.63 (q, 2H), 2.08 (m

5 Dissolve 95.0mg (0.19 mmol) (-)-{[(2R)-3-{[5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-
d]pyrimidin-4-yl]oxy }-2-methylpropyljoxy }ethyl acetate in 1 ml THF and 0.3 ml methanol, and
add 0.96 ml 1 N sodium hydroxide solution. Stir the mixture for 30 min at RT, then neutralize with
1 N hydrochloric acid and extract with dichloromethane. Concentrate the organic phase by vacuum
evaporation. 57.1 mg of the target product (63.7 % of theor.) is isolated from the residue after

10 preparative RP-HPLC (gradient: acetonitrile/water).

LC-MS (Method 8): R, = 2.98 min; m/z = 465 (M+H)"

'H-NMR (400 MHz, DMSO-ds): & = 8.62 (s, 1H), 7.58-7.51 (m, 2H), 7.35-7.28 (m, 4H), 7.21 (d,
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 [a]p?=-32.5° ¢ =0.505, chloroform.

Example 155

(-)-{[(2R)-3-{[5-(4-Methoxyphenyl)-6-(2-fluorophenyl)furo[2,3-d]pyrimidin-4-ylJoxy } -2-methyl-
propyl]oxy }acetic acid



1H), 1. 20 1.14 (m 6H), 0.71 (d, 3H). [aJo = -9.1, ¢ = 0.455, chloroform
Exanple 1 . .

[ (2R) - 3- {MQ—&@%@%{@)@G-(Z-H uor ophenyl ) furo[ 2, 3-d] pyri mi di n- 4-yl ] ox
y}-2-nmethyl - propyl]oxy}acetic acid ethyl ester H3CO O-O(Q,,/CHs CH3 O N
F Cool a solution of 359.5 ng (1.01 mmob(4 4- chl or o- 5- (4- met hoxyphenyl ) - 6- ( 2-
fl uorophenyl)furo[ 2, 3-d] pyrimdine and 250 ng (2.5 mmol)
(-)-{[(2S)-3-hydroxy- 2- H0—®t hyl propyl ] oxy}ethyl acetate in 2.8 nl abs.
TI-1F to OC and add 1.27°m (
solution in hexane). At the
at RT, then add water to the
hydrochl oric acid. Extract
sodi um sul phate and concent rat e
preparative RP-HPLC (grag
theor.) of the target prg

.27 mmol ) phosphazene base P4-t-Bu (1 M
addition, heat to RT and stir for 2.5 h
i ' r d utr@H ze with 1 N
one{hané® dry{the organi c phase over
vacugm Purifyythe raw product by
cetppnitfile). 77.6 ng 25 (15.5% of
|<r:%y BHC 05 1 163-Foreign Countries

-202- LC-Ms (Method 9): R z = 495 (MrH)' ' H- NMR (400 Mz,
DVMSO-d6): S = 8.62 (s, 1H), 55750 oH), 7.34-7.28 (m 4H), 6.94 (d,
2H), 4.44 (dd, 1H), 4.37 (dd,F1H), 4.06 (g, 2H), 4.02 (s, 2H), 3.78 (s, 3H),
3.32-3.28 (m 2H), 2.09 (m 1H), 1.18 (t, 3H), 0.85 (d, 3H). 5 [a]n20 =

44 ¢ T ilgRe B0 Bl iy g§135§{4 ¢ 62 furo[2.3-
(+)-3- [ 1B 8% g el B s sty e G Do el - -y

| | oxy}- 1- mﬂxtymyhdmétyfh]oxyﬂ %}mmlylvmpsl]@zm}d:etleramd- dhytlydsteesih €0-9 HBAHF and 0.25 ml

methanol, and add 0.81 ml 1 N sodium hydroxide solution. Stir the mixture for 30 min at RT, then

5  neutralize with 1 N hydrochloric acid and extract with dichloromethane. Concentrate the organic

phase by vacuum evaporation. 17.2 mg of the target product (22.7 % of theor.) is isolated from the
residue after preparative RP-HPLC (gradient: acetonitrile/water).

LC-MS (Method 8): R, = 2.73 min; m/z = 467 (M+H)"

'"H-NMR (400 MHz, DMSO-dy): & = 8.62 (s, 1H), 7.57-7.50 (m, 2H), 7.35-7.28 (m, 4H), 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-y1]oxy } -1 -methylethoxy]-

1S  propionic acid

H.C

O/\‘/ \/\n/
Ny, CHs 0

Dissolve 78.5mg (0.151 mmol) (+)-3-[(15)-2-{[5-(4-ethylphenyl)-6-(2-fluorophenyl)furo[2,3-
d]pyrimidin-4-yl]oxy}-1-methylethoxy]propionic acid tert.-butyl ester in 0.5 ml dichloromethane
and, at RT, add 0.17 ml TFA. After 1.5 h at RT, add a further 0.17 ml TFA, and stir the reaction




pOO)<CH3 JI- CH3 CHOCHN33 oN F 10 Cool a solution of 487.1 ng (90%
purity, 1. Z2HCHARIY6%FermignCeusti¢s- et hyl phenyl ) - 6- ( 2-

f1 uorophenyl)furo[ 2, 3-d] pyri m dine and 300 ng (approx. 1.47 nmol)
(+)-3-[(15)-2-hydroxy-1- nethyl ethoxy] pregg onic acid tent.-butyl ester in
3.5 mM abs. THE to -20C and add 1.13 mi ?jl 13 mmol) phosphazene base

Pa-t-Bu (1 M@P%ﬁfég% %&ﬁ&%ﬂ%ﬁﬂaﬁig it c%Pct%nt?{%%bﬂac%Qd'e% oftion. T 19% ¥ da'é‘?é‘sm Lo RT

and stir for reac
neutral i ze i didhloloﬂxbtﬁ;ﬁmehyxdxlnwﬁthowatﬁ, doj dver Bxdinmc fulpliatehardi odnlcﬂnxtateetbmamumdr y
t he organic

the raw proa Ofa ]890% & ngliviy&é) lBm&%@&?%ﬁﬁgﬁfgp&?@fE/‘?’ag%rit%;%n[‘gr&&fp%rI Y

101.2 rrg (Jtlieo@%ﬂheta@opmaluoﬁ)fs dathaleti.arget product is obtained. LG M5 (Method
9) R = 4.67 mn; nz 521(M+H) ' H-NVR (400 MHz, DVBO-d6): 6 = 8.64 (s,

6-7 5- 20 (d, 20 2H), 4.43 (dd, 1H),
4 38 (dg f@ﬁss(mfglé%f‘t( 87 %G@égkffztég(m (2H) 2.62H%q, 2H),(2.29 (H%
2H), 1.32 (s, 9H), 1.20 (t, 3H) 1.03 (d, 2H). [a]020 =+19.5, ¢ = 0.47,
chl or of or mIHE}mRQEO()leBDw(ﬁer Capimp (Hrﬁ§ 1}1?”4Q;363 ExePY 87334 (f; 2HY 7.35-7.28
eny

2R) - 3-{[ 5- (4- Et hyl ph | 2-fl f di
2 vt L s Y T ADA N4 28t DS Caph (i), St om2ihy, 4 (q 211, 313 Y

(t,2H), 1.19 (t, 3H), 1.04 (d, 3H).
[a]p? = +30.5°, ¢ = 0.48, chloroform.

10 Example 157

(+/-)-2-Methoxy-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yl]oxy } propoxy)acetic
acid tert.-butyl ester

3

CH
/
0

O/\(\O/\”/ \'Z_CHs
(0] (0] CH
N ~ 3
O / | )N CH3
0] N/

Put 550 mg (1.35 mmol) (+/-)-2-methoxy-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-
15  4-ylJoxy}propan-1-ol with 1.0 ml (6.77 mmol) tert.-butyl bromoacetate and 92 mg (0.27 mmol)
tetrabutylammonium 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 dichloromethane.
20  Combine the dichloromethane 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 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)"



5 Dissolve 95.0 ng (0.19 nmol)
(-)- {[(2R)-B§q&j(;%£é gtrg&{@&mﬂés)-&(z-fluorophenyl)furo[2,3-

d] pyri m di ropyl ] oxy}ethyl acetate in 1 m THE and 0.3
m nmethanol, and add 0.96 mM 1 N sodium hydroxide solution. Stir the
m xture for 30 mn at RT, then neutraliz®6with | N hydrochloric acid and

extract with dichloronethane. Concentrate the organi c phase by vacuum
evapor at i oMftI-NMR 14000MHE, CHEL): ar-ge52 @r b G161 (B32H), %040f(d,t 11D07.3) (hS3IH)S 66L& d

reton tr1 PEhE e e RRERREE 17 B 6 0871 A0 @ 4y 3ps o

'HNNR(40QHsz31(DIyﬁ§}1dﬁ7)(Sﬁ1—862(s 1H), 7.58-7.51 (m 2H), 7.35-7.28

(m 4H, 7.21 (d, 2H), 4.45 (dd, 11-1), 4.28 (dd, 1H), 3.45 (s, 2H), 3.23
(d, 2H), 2.63 (q, 2H), 2.04 (m 1H), 1.20 (t, 3H), 0.78 (d, 3H). 15 [a] 020
= .32.5, cExampldB8 chjoroform Exanple 155

(-)-{[(2R)-3-{[5- (4- Met hoxyphenyl ) -6-(2-fl uorophenyl ) furo[ 2, 3-d] pyri m di n-4-
yl ] oxy}s2 YIMetixQBY{[3 fﬁm@ hényH0-gheBfthard]2,34 ?mlbﬁqm 1 h €%

- 204- I—lBCgE%13 9 f @K %Ip D|ssollglve 80.5 ﬁﬁ k. {ﬁﬁm&” ¢
(-)- {[(28)3‘3d{[5 (4- rret hoxyphenyl) 6- (2- quorophenyI)furo[Z 3-

d] pyri m di n-4-yl]oxy}-2-nethy[ propyl]oxy}acetic acid ethyl ester in 0.9 nl
THE and 0.25 m  nethanol, and ad;qi| 0.81 m | N sodi um hydroxi de sol ution.

Stir the mxture for 30 mn at ‘then 5 neutralize with 1 N hydrochloric
acid and extract with dichloro thane Concentrate the organic phase by

vacuum evaporation. 17.2 ng of !;target product (22.7 % of theor.) is

isolated fromthe residue aftg eparative RP-HPLC (gradl ent:

acetonitrile/water). LG M (M -467(I\/HrH)
75 (m 2H), 7.35-7.28
3

'"H NVR (400 MHz, DMBO-d6): S = 7 5
) ~CH

(m 4H), 6.95 (d,
Dissolve 500 mg (0.96 mmol) (+/-)-2-methoxy-3-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-
d]pyrimidin-4-yl]oxy}propoxy)acetic acid fert.-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-yl]amino} heptanoic acid methyl ester



10 2H), 4.47 (dd, 1H), 4.30 (dd, 1H), 3.79 (s, 3H),
2H), 2.05 (BHCOH) l6nrFqaigh@ountfed) . [a]D2' = -16.8, c
Exanpl e 156

3-[(1'S)-2-{[5-(4-Ethyl phenyl)-6-(2- quor%@Jcenyl)furo[Z, -d] pyri m di n-4-yl ] ox
y}-1- et hyl et hoxy] - 15 propionic acid H3 A /OHOQCH3 o F

Di ssolve 78.5 ng (0.151 nmol)

(+)-3-[(1S)-2-{[5-(4-ethyl phe?)\/f:)'-l% (2-fluorophenyl)furo[ 2, 3-
d] pyri m di n-4-yl]oxy}-1-nethylset hoxy] propionic acid tert: butyl ester in 0.5
m di chl oronet hane and, at RT d 0.17gd TFA After 1.5 hat RT, add a
further 0.17 m TFA, and stir ign°®BHC 05 1 163-Foreign Countries
-205- mxture for a further 3 cQ nt @I\e by vacuum
evaporation. Take up the residue? in dNchl of onethane]{ waskHai th water, dry
over sodi um sul phate and concentr vacuum evapeyation. Purify the raw
Ne/water). 61.8 ng (88.2% of
theor.) of the target p A . 5 LCGM (Method 8): Rt = 2.87
mn; mz = 465 (MtH) + | FAMNM oL O-d6): S = 12.12 (br. s, 114),
8.63 (s, IH), 7.57-7.50 (m 2H), 7.35-%.28 (in, 4H), 7.21 (d, 2H),
4.45-4.35 (in, 2H), 3.73-3.68 (m 1H), 3.60-3.47 (m 2H), 2.64 (q, 2H), 2.34
g_tO E>2(H) | 1. }%?;&g%mt@h‘!bo g b3 06 mafdi) @W]R)h%@%@et@T}%&i&}héﬁtmoiQ 26 meeYl G TiR N
anpl e
(+ -) - 2- Mettigsgieedf {1 9Gme palipdiurnen shaeagl| () 76 ip A e my fetheaql 2nd 1 @1l peatic asidipyrraight] | ox
Y} Propoxy) ag gbinfal pl%gs'ugz. &t firtd? Wh WlatdaifeShitd s@kﬁ’on, wash with methanol and concentrate by

5  evaporation. Because, according to HPLC, conversion is not yet complete, hydrogenate again in

3.47 (s, 2H), 3.28 (d,
= 0. 45, chloroform

10 ml methanol and 1 ml acetic acid in the presence of 100 mg palladium on charcoal (10%) at
4 bar for a period of 6 h. Once again filter on diatomite with suction, wash with methanol and
concentrate by evaporation (HPLC: educt no longer present). The 6-aminoheptanoic acid methyl

ester thus obtained is used directly as raw product in further reactions.

10  Add 260 mg (approx. 1.19 mmol) of the 6-aminoheptanoic acid methyl ester obtained above and
307mg (2.38 mmol) N,N-diisopropylamine to 200mg (0.59 mmol) of 4-chloro-5-(4-
methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidine in 1 ml DMSO and stir at 100°C overnight. Then
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): Ry = 4.32 min; m/z = 460 (M+H)"

'H-NMR (400 MHz, CDCL): & = 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 (t, 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%.



|

OCH OCH3 NO~CHOCH3 3 ON Put 550 ng (1.35 mmol)

(+/ 2-me [ 4- net hoxyphenyl ) - 6- phenylfuro[2 3-d] pyrimdin- 15

4- yI]oxy}pIB 1 16{3 1‘5°rél Elunies (6.77 mol ) tert.-butyl bronpacetate and 92
ng (0.27 mol ) tetrabutyl ammni um hydr ogensul phate in 15 m dichl or onet hane,
and cool to OC. Add 2.75 m of 50% sodi2d-hydroxi de solution and stir for a
few minutes at OC. Then leave to return to RT and stir overnight at RT.
Next, dil uEeampleheli chl or omet hane and water, acidify with 10%citric acid
solution and separate the phases. Re-extract the aqueous phase once with

di chl or onet .20 Copbi ne the di onet.hane phas h once with
satd. sodi ﬁgfsgﬁrlg?tgﬁ’@'pg%lyﬁtq Qhe‘nyl%'ngip \flxi‘?y“"’rlr‘aﬁ:%@gf gﬁﬂp 8’t°é‘°‘ concentrate by
evaporation and purify the residue by chromatography on silica gel

(solvent: cycl ohexane/ et hyl acete:r\—/hg 85:15). 550 ny (78.1%of theor.) of the
target conpound is obtained (Method 7): R, = 4.50 min; mz = 521
(MtH)+ BHC 05 1 163- Foreign Cou tries - 206 'H NWVR (400 MHz, CDC 3): 6 =
8.52 (s, IH), 7.61 (m 2H), 7.4 2H) CT-lSO(m 3H), 6.98 (d, 2H),
4.67-4.62 (m 1H), 4.50-4.44 ( (s 2H), 3.87.(,s, 3H), 3.60 (m
IH), 3.52-3.45 (m 2H), 3.31 HN le 158 5
(+/-)-(2-Methoxy-3-{[5-(4-nmet hoxyR -6 phenylfuro[ 3-d]pyrimdin-4-yl]o
Xy} propoxy)acetic acid /¢H

Q 0 | \ N
0 /J
Put 65mg (0.141 mmol) 6-{[5-(4-methoxyphenyl)-6-phenylfuro[2,3-d]pyrimidin-4-yljamino}-
5  heptanoic acid methyl ester in 2.5 ml THF. Add 1.42 ml (1.42 mmol) 1 N sodium hydroxide

solution and stir overnight at RT. Then dilute with fert.-butylmethyl ether and adjust to approx. pH
5-6 with 10% citric acid solution. Extract the aqueous phase once with tert.-butylmethyl ether, dry
the combined 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 (d, 1H), 4.26-4.17 (m, 1H), 3.91 (s, 3H), 2.30 (t, 2H), 1.64-1.54 (m, 2H), 1.40-1.15 (m,
4H), 1.06 (d, 3H).



OO NCH3 N Dissolve 500 (096rrrm|)

(+/-)-2-nmet RHKWS 3- 1{6B$0fe@1rm1uhmes/phenyl ) - 6- phenyl furof 2, 3-

d] pyri m di n-4-yl]oxy}propoxy)acetic acid tert.-butyl ester in 10 m

di chl oronet hane. Add 2.5 m 10 (32.4 mmlzé trifluoroacetic acid and stir for
a further 1 h at RT. Then concentrate by ?/éporati on and dry at high
vacuum 390 ng (87.4% of theor.) of the target conpound is obtained. LC M
(Method 9):BR -Assessment of pharmacologieal effigaqy: ~ i NMR (400 MHz, CDC13): 6 =
8.52 (s, 1H) 7.61(m 2H), 7.45 (d, 2H), 7.40 (m 3H), 697(d 2H) ,
4.70-4.65 (The pdhmacblodfRaldacien bMhe EbhhpouftdslfRcadd @B td € invéhdion Gin&8 déSons@likd in
3.64-3.53 (m 2H), 15 3.36 (s, 3H), 3.36-3.30 (m 1H). Exanple 159
6-{[5-(4- I\/Efthﬁ&&?i‘)’ﬁ@ﬁ?a)’ﬁz& phenyl furo[ 2, 3-d] pyri nmi di n- 4-yl ] am no} hept anoi ¢
acid nmethyl ester BHC 05 1 163-Foreign Countries -207- CH 3 OCH3 HN 011
CH3 O O Ng)1. Hyddiegepatifdide Q9 GodtRvEth M¥htdrs (IP receptors) of human thrombocyte
6-{[ (I R) - 1-phenyl et hyl]am noj}heptanoi ¢ acid methyl ester in the presence of
100 ny pal | adi urenbiasesr coal (10% in 10 ml methanol and 1 m acetic acid
overnight at normal pressure. Then filter on diatomte with suction, wash
wi th met hanghoABgty RORGROMALR J%yaléd%y%aﬁﬁ AkingRo nﬁ%agé@looﬁfsz@fy%ﬁgwm diLC,
conversion i s not yet conpl ete, hydrodgenate again in thanol and 1
m acetic aBtiebiliras, frem Mﬁce%m@, bangmcfon%f) pal 4tddl ura Bametrathe smernathaoiplagelet- 4

barforaplqﬂ Jﬁu{}@“ 98 ioh | dohiG" ) tD SHE LR sh

w th met hano gﬂd,g conceht rgltg% g lﬁl rlgtallt?r?l)o Iﬁ%&l e(gtﬁg({:yt1 s #ﬁtée&atm

present). TReufpeadrtirechéipieaniai >0 naiVIItds—(’@thkbyj/methyl)—aminomethane, whlch 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-Tloprost (592 GBg/mmol, from AmershamBioscience) for
60 min with 300-1000 pg/ml human thrombocyte membranes per charge (max. 0.2 ml) in the
presence 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 radioactii)ity 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 program GraphPad Prism Version 3.02.

25  Representative results for the compounds according to the invention are shown in Table 1:



ester thus obtained is used directly as raw product in further reactions. 10

Add 260 apg)rox 1.19 mmol) of the 6-am noheptanoic acid nmethyl ester

obt ai nedn%égé—éd”@z—r%ﬂ%—tﬂ% mmol ) N, N-dii sopropylanine to 200 ng (0.59
mrol ) of 4-chl oro-5-(4- methoxyphenyl)-6-phenylfuro[2,3-d]pyrimdine in 1 m
DMSO and stir at 100C overnight. Then _begave to cool, and concentrate by
evaporation. Purify the residue by preparative HPLC. 80 ng (29. 3% of
theor.) ofrhe target conpound is obtained. 15 LC-MS (Method 7): R = 4.32
mn;, mz =460 (MtH' 'H NWVR (400 MHz, CDC13): S =8.39 (s, IH, 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(%{ ’No? >5(I g27 (t, 2H, 1.62-1.52 (m 2H), 1.44-1.13
(m 4H), aﬁhg'ie %[?M%I umm: Dai cel Chiral pak AD 250 mm x 2 mm
el uent : 965% n- h@pt ane, 1% %ganol with 20 0.2%trifluoroacetic acid; flow
0.2 mM/m Hn; detectionij 322 nm terrperature 25C]: Enantiomer 1: Rt = 29.8
mn, 18. 630 Enanti onen 2: %4 /7 mn, 81.4% ee = 62.8% BHC 05 1
163- Forei gn Countries|-208- Exanpl e 160
6- {[ 5- (4- Met hoxyphenyl|) - 6- pﬂ)enyl furo[ 2, 3-d] pyri m di n-4-yl ] am no} hept anoi c
acid ~CHJ Cl-%1 HN O—l “IN O [O N Put 65 ng (0.141 mmol)
6-{[ 5- (4- et hoxyphenyl() 2?enyl fluro[ 2,3-d] pyrimdin-4-yl]amno}- 5
hept anoi c |aci d t hyl ester n2.%5mM THF. Add 1.42 m (1.42 mmol) | N
sodi um hydroxide solution and stiir overnight at RT. Then dilute with
tert.-butyl methdd ether and®adjusy to approx. pH 5-6 with 10%citric acid
sol ution. [EXT ra3c6t The aque%llj7s pnase once with tert.-butyl nethyl ether, dry
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92 219

95 10

113 51
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128 33

138 53

140 52

142 2.5

146 7

152 3.7




R

t he conbi ned organl c_phases over magnesi um sul phate and concentrate by
evaporatio For S t heor.) of the target conpound is obtained.
10 LG M5 (Method 8). R =2.75 mn; mz = 446 (MH—I) "H NVR (400 MHz, CDCl 3):
5 = 8.39 (s, 1H) 7.53 (m 2H), 739(d,2gf—0 7.26 (m 314), 7.05 (d, 2H),
4.51 (d, 1H), 26417(m 1H), 3.91 (s, 3H), 2.30 (t, 2H), 1.64-1.54 (m
2H), 1.40- 3 15—(m—4H,— 106 (d,—3H). BHC 05 1 163-Foreign Countries -209-
B. AssessnentExamplei¥r. macollCgi[eM] ef fi cacy The pharmacol ogi cal action of the
conpounds aecoerding—torthe—invent+on can be denonstrated in the follow ng
assays: B-1. Studdées off bindihg to|prostacyclin receptors UP receptors) of
human t hr orbeeyrte—5—nenrbranes—Fhronbocyt e nenbranes are obtai ned by
centrifuging 50186 human bl opd (Bufiffy coats with CDP Stabilizer, from Maco
Phar ma, Langen)—for20lmn at 160-x g. Renove the supernatant (platelet-
rich plasma, PRP) and then centrifuge again at 2000 x g for 10 mn at room
tenperature. Resuspend the sedinent in 50 mM

tri s- (hydr oxymetihyblpRitiiRicndn holdhbixh has been adjusted 10 to a pH of 7.4
with 1 N hydrochloric acid, and store at -20C overnight. On the next day,
centrifuge the suspensi on at 80000 x g and 4C for 30 min. Discard the
super nat antT eﬁ@@@%y&i@c@w tesh s bsiapges ilsrfieg,@mmmi by means of the human erythroleukaemia
tris-(hydr qmmhy'&mmm&eéshﬁw Mg{ft&%he?gehsusgﬁmmré} RO MsCLINY)CRo, 1:

di am ne tetraacetic acid (EDTA hen centrifuge once again at
80000 x 5y ald-144. for thlssdlemusnpenﬂiaﬂkeelljpﬂtmbo welisinhaee meehiatedrwith the pamidulargtest

buffer (50 riS+(hy I )05 h hl ofi 5, MM
magnesi um csﬁpgo%nlc%eﬂr If?‘%ﬁ%é ang'ys%ooée ug{q) ﬂ?eg‘ét[ﬂﬁlﬁ gﬁféﬁbkéﬁgihﬁgf’%& %egl y.l) or
t he bi ndi ngnpeaa;dneeﬁm@snﬂpﬁoaicBaa‘iM BHBBI @pospbite-pirB2edBdinamibm Or@dn UK)], 1 mM
Amer shanBi os Len 0O mn n thro
nmenbr anes pé1 %ﬁ%{é& mﬁgrfmmn)cthp’ﬁs? ﬁénlﬁgggggQéléObd‘%qu%eﬂ?yé’éaP%%é’%an% es
at room t ery&t,ahel &@cndhf ise;topp&copphdtgmonammdﬁi bihaehl Agd Eef dhefged aretsheed2fr a
menbranes and wash wt 1% bovi ne serum al bum n. After addi ng Ul t| ma CGol d
sThs

sci nti 110t oﬁ““herc?ﬂa{‘ﬁf"i“ﬁ/att“hg Fhedi theagamples ie gsatirieeed 3t { 490 reendnd ey ey
scintillat 's@f)erﬁﬁmtlseﬁlscamg aR@ PR REEMEMGs used for determination of the concentration of cychc

adenosine monophosphate (cAMP) 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 (ECsy 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 determined 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 centrifugation, 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 measurements of 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 turbidimetric method according to Born in the Aggregometer at 37°C [Born G.V.R,, J.
Physiol. (London) 168, 178-179 (1963)].



binding is defined as radioactivity in the presence of 1 MIloprost (from
Cayman Chem cal, Ann Arbor) and is as a rule < 25% of the bound total

radi oacti v : 3 u (1C50 values) are determ ned using the
program G aphPad Prism Version 3.02. 25 Representative results for the
conpounds according to the invention arejshown in Table 1: BHC 05 1
163-Foreign Countries -210- Table 1 Exanple No. 1Csc [nM 1 206 4 34 14

49 15 82 B33 Ogfcastfnlit/of bbd BRSsurd'ct adBthe®Rd Afs 69 9 80 22 83 20 85 470
92 219 95 10 38 53 140 52

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
the test substances as solution, orally by oesophageal tube or intravenously via the femoral vein in

5  asuitable vehicle.



142 2.5 146 7 152 3.7 n . s;r'.v....wu .."wav..v... '": mw

rt:ativm:' xBHAC OAY 163-Forgigl Comntrifsr wywua. ~. “#w i Fdc. ..:y' +. Ch. u..k.
BHC 05 1 163-Foreign Countries -211- Exanple No. 1C50 [nM 154 3.8 156 13
B-2. IP-receptor stinulation on whole celzlrl1 The | P-agonistic action of test
substances is deternined by means of the human erythrol eukaenmia |ine (HEL),

whi ch expre ses he | Porfgc Lar d(ﬂglgnrl]oclélslg [cMJrrag R, FEBS Letters 1989,
1. 5 172-174 WW@W? cells/m) are

i ncubat ed vvlth the particular test substance for 5 mnutes at 30C in buffer
[0 mV HEPEBe(ebmpRutily cicanyieg iy khe-idvenfiorpeanalzd enmetrivdnie phhmaonitical geépdjatidnsRBS
(phosphat e-% ffered saline, fromOxoid, U], 1 nM calciumchloride, 1 nM
magnesi um ¢ o de, 1 MM IBWX (3-isobutyl-1-nethylxanthine), pH 7.4. Next,
the reaction is stopped by addition of 4C cold ethanol and the charges are
stored for Baklé: further 30 mnutes at 4C. Then the sanples are centrifuged
at 10000 x g and 4C. The resultant supernatant is discarded and the

sedi ment_ i s_ used. for determ nation of the concentration of cyclic adenosine
monophosphat@2R08HRE) i n a commercial |y available cAVP-radi oi munoassay (from
| BL, Hanmburg). In this test, |IP agonists lead to an increase in CAWP
concentrat i 100, mgdbK the E’om@ﬁh&@éﬁ&i@ﬁg&ohﬁé&/ mvediodf foehg lac%b@(lﬁ(frfoﬁﬁiritw@ 50 mg maize
concentration ((ECSO val ue) is determ ned using the prog‘; m G aphPad

B am Ver | GHEIG00Re EOTE B DIOHIITE (PHF SabOei BA86 g Byeharm. Gy

I nhi bition ofe ;I%Flgygjggpsyga@at@ggr egation is determ ned using blood from heal thy
test subjects. parts blood with one part 3.8% sodiumcitrate solution
as coagulant. Centrifuge the blood at 900 rev/mn for 20 mn. Adjust the pH
val ue of th‘éabiﬂt&?@hfe?clmacPl%}%&&%ﬂ@%ﬂ%@%@xpﬂtlen$2Wimch ACD 20 sol ution
(sodiumcitrate/citric acid/glucose). Then renove the thronbocytes by

centri fypatpQfuctibake up in buffer and centrifuge again. Take up the

t hronbocyt e deposit in buffer and additionally

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.



resuspend with 2 mmol /1 cal cium chloride. For the nmeasurenents of
aggregation, incubate aliquots of the thronbocyte suspension with the test
subst ance 1G3-For reext , aggregation is i nduced by addi ng ADP and
is determned 25 by the turbidinetric nethod according to Born in the
Aggregoneter at 37C [Born GV.R, J. Physiol. (London) 168 178-179 (1963)].
BHC 05 1 163-Foreign Countries -212- B-4. Measurenent of blood pressure of
anaest het i . : .ze male Wstar rats with a body wei ght of

300- 350 gs%ﬁHOB £ i 00 ng/ kg i.p.). After tracheotony, catheterize
the arteria fenoralis for blood pressure neasurenent. Administer the test
subst ancefogwositdnit j on, oral ly by oesophageal tube or intravenously via the
fermoral vein in 5 a suitable vehicle. BHC 05 1 163-Foreign Countries -213
C. Exanpl f [ ' | c jeal A Te S
according%?%gﬁﬁgﬂ@%§gﬁphgﬁz%%%d%gqigﬁbgy%gﬁﬁt%§gﬁggﬁgﬁgﬁpﬁgépq%?gggggggons
as fol | owlycolT4l). eX0:g o oBbrplosent comespdde tomp sifigle Wlesec ofipbUmg efciborcdinpgurido t he
invention%mégﬁq?tkﬁg&os§ nonohydrate), 50 ng naize starch (native), 10 ny
ponvi%yIpyrro? one '25) (from BASF, Ludw gshafen, Germany) and 2 ngy
magnesi um st earate. Tablet weight 212 ng. D aneter 8 nm radius of convex
portion 12redwctioni0 Production: The m xture of conpound according to the
invention, lactose and starch is granulated with a 5% solution (ww of PVP

in water. .After drying,,.the granules.are m,xed with the i um st ear.at e
for o o ndfeeShaand st L BRENER sCb Sl i B BRI s
(tabl et f @olBdrbats @Gthadniawey) StirrdgFohiiltiey ahtilehd osmpdued pE@sdind e fherieenfiéd has

conpaction_ is 15 kN 15 Suspension for oral application:
dissolved completely.

10  iyv. 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.



Composition: 1000 ng of the conpound according to the invention, 1000 ng

et hanol (96BMC 0Ad06ddroRigndiquairies) (xant han gum from t he conpany FMC,

Pennsyl vania, USA) and 99 g water. 10 ml of oral suspension corresponds to a
singl e dose of 100 ng of the conpound accgeding to the 20 invention.
Production: The Rhodigel is suspended in ethanol, and the conpound

accordi ng tgaégplhggention is added to the suspension. The water is added
while stirr : s stirred for approx. 6 h until swelling of the

Rhodi gel ceases. BHC 05 1 163-Foreign Countries -214- Solution for oral
appl i cati onl. Confaspdundnf forbdi®(Iyg of t he conpound according to the
invention, 2.5 g polysorbate and 97 g pol yethylene glycol 400. 20 g of oral
sol ution corresponds to a single dose of 100 ng of the conpound 5 according
to the invention. Production: TR®,cospaund accoRding to the invention is
suspended in the m xture of polyeth __ngkysorbate W th
stirring. Stirring continues until Qﬁ/according to the invention
has dissolved conpletely. 10 i.v. sd@ e conmpound according to the

invention is dissolved in a physjelogi ca '.-ﬁtable solvent (e.qg.
i sotoni ¢ sodium chloride solutig \ : | ut’on 5% and/ or PEG 400
solution 30% at a concentrati o be

Q

Eagu ation solullity. The
solution is sterile-filteredRapd pack&d i "°"NSt &R'l e, pyrogen-free
injection containers. BHC 05 1 163-Foreign Countries -215- Patent clains 1.
Conpound of forrmula (1)

in which
5 A stands for O, S or N-R’, where

R’ denotes hydrogen, (Ci-C¢) alkyl, (C;-C;) cycloalkyl or (C4-Cy)
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
10 * denotes the point of linkage with the CHR® group,

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

L2 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, (C;-Cs) alkyl or (C5-C5) cycloalkyl,

Z stands for a group of formula



0

(R2)0O - RB ARCHL-Z N (n, (R)n - p NRa in which 5 A stands for 0, S or
N- R5, wher &Ej ﬁj‘f es. h dro en, (Cl1-C6) alkyl, (C3-C7) cycloal kyl or
(ca-c7)  BHREOHLLakEereisn 9““1 s for (Cl-C7) al kanediyl or (C2-C7)

al kenedi yl , Whl ch can be substitut ed singly or doubly with fluorine, or for
a group of forrmula *-L'-Q L2, where 10-%14lenotes the point of |inkage with
the CHR3 group, L' denotes (Cl-C5) al kanediyl, which can be substituted with
(C1-C4) alkyl or (Cl-CAp al koxy, L2 glenot es a bongyor (Cl-C3) al kanediyl,
whi ch can be substit singly or oubl v flﬁor ne; 15 and Q denotes O
or NNR6, where R6 re%%nts hyd ogeqn, ( C6) | k (C3-C7) cycloal kyl,

Z stands for a group of berRUl a BHC D 163-Forei dfi Countries - 21 6 - N,
. 4 or #</ O O where # denotes thespoint of linkage with group L and 5 R7
denotes hydrogen or (Cl-C4) alkyl, and R2, independently of one another,
stand for a substituent selected fromthe group

N—
G\
0™ o

2 (©)

where
# denotes the point of linkage with group L
and

5 R’ denotes hydrogen or (C;-C,) alkyl,

R' and R?, independently of one another, stand for a substituent selected from the group
comprising halogen, cyano, nitro, (C-C¢) alkyl, (C,-Cs) alkenyl, (C,-C,) alkinyl,
(Cs-C7) cycloalkyl, (Cs;-C;) cycloalkenyl, (C;-Cs) alkoxy, trifluoromethyl,
trifluoromethoxy, (C;-C¢) alkylthio, (C;-C¢) acyl, amino, mono-(C;-C¢)
10 alkylamino, di-(C;-Cs) alkylamino and (C;-Cs) acylamino,

in which (C;-Cq) alkyl and (C;-Cs) alkoxy can in their turn each be substituted with
cyano, hydroxy, (C,-Cy) alkoxy, (C,-C;) 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-CHz-CHz-O- or -O-CFz-CFz—O-,

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

1 2 . . .
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 (C;-C,) alkyl, which can be substituted with hydroxy or

amino,



conprising hal ogen, cyano, nitro, (Cl-C6) alkyl, (C2-C6) alkenyl, (C2-C4)

al kinyl, 1 r ntri¢sC4- C7) cycl oal kenyl, (Cl-C6) al koxy,
trifluoronmethyl, trifluoromnet hoxy, (C1-C6) al kylthio, (Ci1-C6) acyl, am no,
nono- (C1- C6) 10 al kyl ami no, - (C1-C6) _g{-kyl am no and (C1-C6) acylam no, in

whi ch (Cl-C6) aI kyI and (Cl- C6) al koxy can in their turn each be substituted
wi th cyano, F‘g)xy (C1-A4) al koxy, (Cl-c4) al kylthio, am no, nono- or
-(CL-&&4) aI kyl'am no, or 15 two residues RL and/or R2 bound to adjacent
carbon atons of the respective phenyl ring together forma group of formula
-0 CH2- O, -O CHE- O stand® fOFRd®gen, (CECHIaiky B2y Qopropyl- O- CF2- CF2-O-, n and o,
i ndependently of one another, stand for the nunber 0, 1, 2 or 3, and for the
case when Rl or occ e|r meani ngs can in each 20
case be identicdl" 0 thelr Sowa[e(gan@%a% OtheF hydrogen or (Cl-C4) alkyl,
whi ch can be substltut ed wi th hydroxy or amno, BHC 05 1 163-Foreign
Countries -2217- CGangoitdl tfamnmaidn (Daccdiyidg e@gdaim |, Glwhidh al kyl or cycl opropyl,
and their salts, solvates and solvates of the salts. 2. Conpound of fornula

(1) accqrding to d ai i ichs A stands for 0, S or NNR5, where R5
denot es%hydrogeré (Cfgéifoéﬁk%r,ﬁ%cﬁ% cycl oal kyl or (C4-C7)

cycl oal kenyl, L stands for (Cl-C7) al kanediyl or (C2-C7) al kenediyl, which
can be substi tuted siRigl ydemj’tesddlyhfdgerwi t(@;-€uatkyne,(CeC,)f afyclaalgylowp @€,-C,)
formula *-L'-Q L2, where 10 denotes the point of |inkage with the CHR3
group, L' denot es (Ci- CS)Cy%l?aryé‘?%]dl yl,

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
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,
and
15 Q denotes O or N-R®, where
R® represents hydrogen, (C;-Cs) alkyl or (C;5-C;) cycloalkyl,
Z stands for a group of formula
O O N—<
#-( #—g/; /R7 #—</ “
—R/ N~
O0—R , O , N
O
/' NH
or #—< /&
0" o
where

20 # denotes the point of linkage with group L



L2 denotes a bond or (C1-C3) al kanediyl, which can be substituted singly or
doubly wt |0 r1i6 & AN 15 Q denotes 0 or NNR6, where R6 represents

hydr ogen, = 2C,) cycloalkyl, Z stands for a group of
formila OONON #- # R#</ | NORZ ONO Fi ON- NH or 0 O where 20 4
denotes the point of |inkage with group2L8BHC 05 1 163-Foreign Countries
-218- and R7 denotes hydrogen or (Cl-C4) alkyl, R and R2, independently of
one another, stand fg@ a substituent selected fromthe group conprising
hal ogen, cyano, nitro, (Cl1-C6) alkyl, (cz C6) al kenyl, (C2-C4) alkinyl, 5

(C3-C7) cycloal kyl, 704 C ) cycl oal ke (él 1- C6) al koxy, trifluoronethyl,
trifluoronet hoxy, ( ) denptgs hydrgesn oy C@Gé kykcyl , ani no, nono- (G - CB)
al kyl am no, di-(d - CG) aI kyl am no and ( Cl-C6) acyl am no, and (Cl-C6) al kyl

and (Cl-Co6) al kiRX3hdi I, THaghdhddntll b1 SN @k smds&basgubwhaﬁ sm&tm fro ARO¥Yup
(C1-A4) al koxy, am no, npno- or di-(G-C4) alkyla
comprlslng halogen, cyano, nitro, (C;-Cs) alkyl (C2 C6) alkenyl (C,-Cy) alkinyl,

5 (Cs-C7) cycloalkyl, (C4-C;) cycloalkenyl, (C;-C¢) alkoxy, trifluoromethyl,
trifluoromethoxy, (C;-Ce) alkylthio, (C;-C¢) acyl, amino, mono-~(C;-Cs)
alkylamino, di-(C;-Cs) alkylamino and (C;-Cs) acylamino,

and (C;-Cs) alkyl and (C;-Cs) alkoxy in their turn can each be substituted with
hydroxy, (C;-C,) alkoxy, amino, mono- or di-(C;-C,) alkylamino,

10 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-, -O-CF,-O-,
-O-CHz-CHz-O- or -O-CFz-CFz-O",

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

1 . . .
15 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;-C4) alkyl, which can be substituted with hydroxy or

amino,
and
20 R’ stands for hydrogen, (C;-C,) alkyl or cyclopropyl,
and their salts, solvates and solvates of the salts.
3. Compound of formula (I) according to Claim 1 or 2, in which
A stands for O or N-R’, where
R’ denotes hydrogen, (C;-Cy) alkyl or (C5-Cs) cycloalkyl,

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

or doubly with fluorine, or for a group of formula *_1'-Q-L?, where



two residues RI and/or R2 bound to adjacent carbon atons of the respective
phenyl ri nBHCAdt 8t ofaigmbauntrieoup of fornmula - O CH2-O, - O CHF- O,
-OCFZ-O0, -O0CHR-CH2-0O or -OCFZ-CF2-0O, n and o, independently of one
another, stand for the nunber 0, 1, 2 or_34_15 and for the case when Rl or
R2 occurs nore than once, their neanings can in each case be identical or
different, R3 stands 1or h dr n | vvhl ch can be substituted
W th hydroxy or an no, %8%& omf&cf k tg%togeﬁrou}( ’C-C4) al kyl or
cyclopropyl, and their salts, sol vat es and soI vates of the salts. 3.
Conpound of formula (L) acdowts(Q-Cpalkireidiyl,1 or 2, in which A stands for 0
or N-R5, where R5 denotes hydrogen, (Cl- C4) al kyl or (C3-C6) cycloal kyl, 25

L stands for (C3-C7) al kanedi al kened

substituted singly of dou 7IS9%\§M(¢IHC’§C@ ?%%th ?%Fg&“bét\éw{igs%ﬁﬁfobg?%ﬁiyW“h
*-L'-Q L2, where BHC 05 1 fibainkor ei gn Countrl es -219- denotes the point of
| i nkage with the CHR3 group, L' denotes (Cl-C3) al kanediyl, L2 denotes
(C1-&) al kanedi yl , dch can be substituted singly or doubly with
fluorine; 5 and Q dendldes 0 or N-R6, where R6 represents hydrogen, (Cl-C3)
al kyl or cyclopropyl, Z stands for a group of formula ON, N #4 / N or #~~
NH O R7 HEN O-O 10 V\Qel’e denotes O or N-R®, where

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

Z stands for a group of formula
# W
7 -
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, (Ci-Cs) alkyl, (C,-Cs) alkenyl, (C;-Cs)
cycloalkyl, (C4~Cs) cycloalkenyl, (C;-C,) alkoxy, trifluoromethyl, trifluorometh-
oxy, (C-Cy) alkylthio, (C;-Cs) acyl, amino, mono-(C;-C,) alkylamino, di-(C,-C,)
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, 1, 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,



# denotes the point of linkage with group L and R7 denotes hydrogen, nethyl

or ethyl, and R2._ independently of one another, stand for a substituent
sel ected fm%rl sing fluorine, chl ori ne, cyano, (Cl-C5)
al kyl, (C2-C5) al kenyl, (C3-C6) cycloalkyl, (C4-C6) cycloal kenyl, (Cl-C4)
al koxy, trifluoronmethyl, trifluoronet h-_zg(xy, (C3-C4) al kylthio, (Cl-C5)
acyl, amno, nono-(C -C4) al kylamno, di-(CLl-C4) alkylamno and (Cl-4)

acylam no or 2@ twWatdn@$ kUsaroen &nct/&,fg) Biyboupd &P rrdhReandd ¢ J}og gms of
the respective phenyl ring together forma group of fornula -O ,

-O CHF-O or -0-CF2-amino,n and o, independently of one another, stand for the
nunber 0, 1, 2 or 3, and for the case when R or R2 occurs nore than once,
their nmeanings ggnh in each case be identical or different, BHC 05 1

163- Foreign Countries -220- R3 stands for hydrogen or (C C3) alkyl, which
can be substituted with hydroxy or amno, and R4 stands for hydrogen or
(C-C3) al kyl, R'and stands for Bydregen os@hnka) @lyland sol vates of the salts. 4.
Compound of formula (I) according to Claiml, 2 or 3, in which A stands for

0 or NB L stath{gt}{eg %-lggsa%g@%@éyo}f hes£1%3' C) al kenediyl or for a group
e

of formula *-L ere enotes t poi nt of linkage with the CHR3
group and L' and L2, |ndependently. of one another, denote (Cl-C3)
al kanedi yl4.  Z Gumpoedsd ¢fdprmalygdmgpording toElaim b 2 or 3, in which

A stands for O or NH,

L stands for (C;-C;) alkanediyl, (C;-C,;) alkenediyl or for a group of formula
*_11_0-17, where

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

Z stands for a group of formula

15 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

20 comprising fluorine, chlorine, cyano, (C;-Cs) alkyl, (C,-Cs) alkenyl, (C;-Cs)
cycloalkyl, (C4-Cs) cycloalkenyl, (C;-C4) alkoxy, trifluoromethyl, trifluorometh-

oxy, (C;-Cy) alkylthio, (C;-Cs) acyl, amino, mono-(C;-C,) alkylamino, di-(C;-C,)

alkylamino and (C;-C,) acylamino



O NON #-~or N ORH 15 where # denotes the point of |inkage with group L
and R denoBEE Whidkeddwreigmeeuntriesor ethyl, R and R2, independently of one
anot her, stand for a substituent selected fromthe group 20 conprising
fluorine, chlorine, cyano, (C3-C5) alkyl, (C2-C5) alkenyl, (C3-C6)

cycl oal kyl, (C4-C6) cycl oal kenyl, (CC4) al koxy, trifluoronethyl,
trifluoronmeth- oxy, (C3-C4) alkylthio, (Cl-C5) acyl, am no, nono-(C3-C4)

al kyl am no, di-(Cl-C4 al kylam no and (C-C4) acylam no BHC 05 1 163- Foreign
Countries -221 - or two residues R and/or R2 bound to adjacent carbon atons
of the respective phetwd residias®’ autjetRidouidoatiacayt cuponaforisrfihe raspe@veipeng) |

"0 CHE-O- or -0 CF2- O, g Oy | 1SDSASHN Yo Of BNEORARLBEL, o3kang for the

nunber 0, 1 or 2, 5 an he ca >Ugceurs twce, thei r
meani ngs can in each case be identical or different, R3 stands for

hydr ogen, net hyl nend etildebendenmtly dRénsirmatids stand fonyhdmogeer,0, 10r2nd their salts,
sol vates and sol vates of the salts. 5. Conpound of formula (1) according to
Caiml,.2 or 3, in whi ands.for a qgr

27 ﬁndC %\,1% éh% c%%eanfljesn [%10& E& ooct,uré\l Wi elj tl?setir meanings can aqﬁé)aseg)e
formula *-L'-N(CH3) - L, e % ge&hot e¥ Tt REPornt™ of " PHKEG “W PR hé | R3
group 15 and identical or different,
R’ stands for hydrogen, methyl 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 or NH,
L stands for a group of formula *~L'-N(CH;)-L?, where
* denotes the point of linkage with the CHR® group
15 and
L' and L%, independently of one another, denote (C,-C;) alkanediyl,
VA stands for a group of formula
N\N
__/< #—</ I
# or
7 N—N
O0—R H
where
20 # denotes the point of linkage with group L
and

R’ denotes hydrogen, methyl or ethyl,



L' and L2, independently of one another, denote (Cl-C3) al kanediyl, Z
stands for f for Ia 0N~ or #= N 11 N OR H where 20 # denotes
t he poi nt CP; jeth L and R7 denotes hydrogen, nethyl or ethyl,
BHC 05 1 163-Foreign Countries -222- Rl and R2, independently of one

anot her, stand for a substituent selectgﬂzfron1the group conprising
fluorine, chlorine, cyano, (Cl-C5) alkyl, (C2-C5) alkenyl, (C3-C6)

cycl oal kyl, (CR'Gaa Réyﬁhégh&ﬁwa or(e%o@éa s@h& Q¥ subgtiuielnﬂwl&matfmﬁk the gr
trlfluoroneth oxy, (Cl- al kyl t hi o, Cl CoH) acg IFamno

al kyl am no, di- (0 - eaylprlfsn@ﬂtlw%m%rlaﬁdcxae&» (91)0 yén{%oéféralkqnﬁé) (Fe%)élues
R and/or R2 bound tc?cl@éllkﬁcfmtcéy%&&@Jkeﬂﬁo'(@l-@ a‘iCﬂl@"‘gy,rct}%%B&%Heﬁﬁ&QHﬁWJ)metﬁ-' ng

toget her forma group of fornula - - or -O-CF2-O, n and o,
i ndependent |y of on@xan&hﬁb}ﬂkﬂﬂmndCfGﬂf@ﬁemnmﬁb@mﬁﬂﬁhihbﬂkﬂmnme,@ﬁ@k{bk t he

case en Rl or R2 anings can in each case be
|dentr§al or dlffergﬁﬁﬂ&ﬁ%}%?géﬁcﬂgg} ggrogen nmethyl or ethyl and R4

stands for hydrogen, 15 and their salts, solvates and sol vates of the salts.
6. Conpound of formera (1) according to one of the Clains | to 5, in which
A stands for O or NH,

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,

10 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,
15 and their salts, solvates and solvates of the salts.

6. Compound of formula (I) according to one of the Claims 1 to 5, in which |

A stands for O or NH,

L stands for (C;-C;) alkanediyl, (C;-C;) alkenediyl or for a group of formula
*—LI—Q—Lz, where

20 * denotes the point of linkage with the CHR® group,
L' and L?, independently of one another, denote (C;-C;) alkanediyl
and
Q denotes O or N(CH3),

Z stands for a group of formula



L stands for (C3-C7) al kanediyl, (C3-C7) al kenediyl or for a group of
formula *-BHO®S5U263viedigh Cintriedenot es the point of |inkage with the CHR3
group, L' and L2, independently of one another, denote (Cl-C3) al kanediyl
and Q denotes 0 or N(CH3), Z stands for 3,9r oup of forrmula BHC 05 1
163-Forei gn Countries - 223 0 NON #4 or*%7 Il N ORH where # denotes
the point of linkage with group L and 5 R? denotes hydrogen, nethyl or

ethyl, Rt stands for a sulBtituent sel ecteg'fgyom the group conprising
r@t%l

fluorine, chlorine, , et hylr, vi iy trilf l uor onet hyl and net hoxy, R2
stands for a substituent Selegt ed®fromthe agt-Bup comprising fluorine,
chlorine, cyano, nethyl, QzﬂR/I , h-propyl, Hinyl, trifluoronethyl, nethoxy,
et hoxy, 10 trifluoronethoxy, nmethylthio, ethylthio, am no, nethylam no and
et hylam no, n and o, independently of one another, stand for the nunber 0, 1
or 2, and for the cas¥hgihen Rt or R2 occurs twice, their meanings can in
each case be identical or different, R3 stands for hydrogen, nethyl or

ethyl 15 and R4 stangs fog. iidiRP6Mt oARHadeNBiN SR 1L S, sol vates and sol vates
of the salts.

and
5 R’ denotes hydrogen, methyl or ethyl,
R stands for a substituent selected from the group comprising fluorine, chlorine,

methyl, ethyl, vinyl, trifluoromethyl and methoxy,

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

10 trifluoromethoxy, methylithio, 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,
R’ stands for hydrogen, methyl or ethyl
15 and
R’ stands for hydrogen,
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

20 [A] Compounds of formula (II)



|

7. Method of production of conpounds of forrmula (1), as defined in Clains 1
to 6, characterized in that either 20 [A] Conpounds of fornula (Il1) BHC 05
1 163- For 8% 954.]83Fpigien Copnties (Rz)o X N (I11), (R)n O N-R4 in which R,
R2, R4, n and o have the respective neanings given in Clains 1 to 6 and X1
stands for a | eaving group such as hal agen, especially for chlorine, 5 in
the presence of a base if necessary in an inert solvent with a conpound of
formula (111) R3 HAin which A L d R have the respective neanings given
in Cains 1 to 6 and 10 Z stands(gﬁv ¢yano or a group of fornula
-[C(O]y-COOR A, where vy denotes the «@ 0 or .1 and R7A denotes (C -C4)
al kyl, are converted to conpounds of foRmula (IVX (R2)o. - R3 ARCH-Z' N

(IV), 15 (Rn 0 N-R4

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,

5 in the presence of a base if necessary in an inert solvent with a compound of

formula (IIT)

HA” o (I,

in which A, L and R? have the respective meanings given in Claims 1 to 6

and
10 7! 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 converted to compounds of formula (IV)

Iv),

15



BHC 05 1 163-Foreign Cbuntrles -225- in which A L, Z1, R, R2, R, R4, n
and o have Bi¥e0p £dpEF PBRAAPNgs gi ven above, or [B] Cbnpounds of
formula (V-1) X N 5 (R) p N\~Ra in which R1, R4, X1 and n have the
respective nmeanings given in Cainms 1 to, _are reacted in the presence of a
base if necessary in an inert solvent wt conpound of forrmula (I11) to
conpounds of formula 1L i A
L, z1, RI, R, R4 andg\&}haveRﬁh%QrRLes%écl}i?émnélg% RE%%F%SH&QQ’%\‘}{S%‘% V%‘“
brom nated in an ineradbogpl vent to conpounds of fornmula (VII-1) Rs NCH L-Z1
Br AN (R)" ON-R4 in which A L, Z1, Rl, and n have the respective

meani ngs gi ven qgove and these are then coupled in an inert solvent in the
presence of a base and a 15 suitablc palladiumcatalyst with a

phenyl boronic acid of fornmula (M 11-1) BHC 05 1 163-Foreign Countries -226
CH [B]  Compounds of formula (V-1)

74 | SN
V-1),
R) 0 N//kR“

n

in which Rl, 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 (IIT) to compounds of formula (VI-1)

R
A /(‘)H L—Z
/Y TN
(R"); 0 | N/)\R4 VL
10 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)

R3
| 1
_CH—L—Z
Br

74 | SN
®Y 5 N/)\R4 (VIL-1),

n

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

15 suitable palladium catalyst with a phenylboronic acid of formula (VIII-1)



Z)o \ B (VLL1-1), OHin which R2 and o have the nmeanings given in Cains |
to 6, to of, formula (IV) or 5 [C] Conpounds of formula (V-2)
(R2) X Nﬁl&f g qusF RN Shi ch R2, R4, X1 and o have the respective
meanings given in Cains | to 6, are reacted in the presence of a base if
necessary in an inert solvent with a coppound of formula (I11) to conpounds
of formula (M-2) (R2), R3 ACHL-Z N (VI-2), 10 R in wiich A L, Z,
R2, R3, R and o have the respecti\égz)maani ngs given above, then brom nated
1AS

in an inert solvent to conpounds \ (V}Q-Z) BHC 05 1 163- Foreign
Countries -227- (RZJ o R3 A CHL-Z N h-: O (MR,
OH

in which R? and o have the meanings given in Claims 1 to 6,
to compounds of formula (IV)

or

5 [C] Compounds of formula (V-2)
R,
X1
7 N
V-2)
/)\ V-2,
0™ ™N7 R

in which R%, R*, X' and o have the respective meanings given in Claims 1 to 6,
p gsg

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

0

7 SN
0 /)\ 4 (V1-2),

in which A, L, Z!, R%, R?, R* and o have the respective meanings given above,

10

then brominated in an inert solvent to compounds of formula (VII-2)



in which A L, Z1, R2, R3, R4 and o have the respective neani ngs given
above, and BHESY lare-Hokegn Caupieed in an inert solvent in the presence of a
base and a suitable palladiumcatalyst with a phenyl boronic acid of formula
(M11-2) /-\ HBOH (MI1I-2), 5 (R)n E& which R and n have the neanings
given in Clains 1 to 6, to conpounds of” dfmul a (I'V), and in each case the
resul tant conpounds of formula (1V) are then conyerted by hydrolysis of the
ester or cyano group Z' to the(Régbo ic acidsRof fornmula (1-A) (R2)o - Rs
RCH-L-[C(0)] YOOON N 1 10 (R )n OX n whiché@,__t,_ . R, R3, R4, n, o
and y have the respective nmeani ngs \y abowg{ nd-t hese are converted if
necessary with the corresponding (i)—sdlvents| and/or (ii) bases or acids to
their solvates, salts and/or sol vates of alts. 8. Compound of formula
(1), as defined in one of the C ai | 5, folN the treatment and/or 15
prophyl axi s of diseases. BHC 05 1 1%3- 'bn untries - 2@81-2)9. Use of a
compound of forrmula (1), as defined in &ie ofytThegl@lains 1 to 6, for the
production of a nedicinal product for the treatnent and/or prophylaxis of
cardi ovascul ar di seases. 10. Medicinal product containing a conmpound of
formula (1), as definpdyiith ANE 2fRY RE RCkAT (avd theFeshetRe meif@ERenatdven Wi th
an inert, nontoxic, pharmaceutically acceptable excipient. 11. Medicinal

product containing a conpound of fornula (1), as defined in one of the
Cains 1 to 6, in cofh &t R Wt RUBlFbihar ngetsolenisinghe arrsence P52 tapfand; hal

product according to Gi@b@pthdin dedalfsPlith BEndnly BBIARNLIIARHRANIRYVAREY | axi s of

OH
/
1 @'B\ (VII-2),
(R OH

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)

(RY R’

|
A _ CH—L—[C(0)];,—COOH

I-A),

in which A, L, R}, R%, R?, R?, n, 0 and y have the respective meanings given above,

10

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.



cardi ovascul ar di seases. 10 13. Method for the treatnent and/or prophylaxis

of cardiov, ar 'seas%§ I n humans and animals using an effective anount

of at Iea§ﬁig§£—ég§%%§ﬁﬁ—8ﬂﬁﬁgﬁnula (1), as defined in one of the Clains 1

to 6, or of a medicinal product, as defined in one of the Clains 10 to 12.
-228 -

9. Use of a compound of formula (I), as defined in one of the Claims 1 to 6, for the

production of a medicinal product for the treatment and/or prophylaxis of cardiovascular

diseases.
10. Medicinal product containing a compound of formula (I), as defined in one of the Claims 1
5 to 6, in combination with an inert, nontoxic, pharmaceutically acceptable excipient.
11. Medicinal product containing a compound of formula (I), as defined in one of the Claims 1

to 6, in combination with another active substance.

12. Medicinal product according to Claim 10 or 11 for the treatment and/or prophylaxis of

cardiovascular diseases.

10 13, Method for the treatment and/or prophylaxis of cardiovascular diseases in humans and
animals using an effective amount of at least one compound of formula (I), as defined in
one of the Claims 1 to 6, or of a medicinal product, as defined in one of the Claims 10 to

12.





