Prol31 Hydroxyl ase Inhibitors FIELD OF THE | NVENTTON Thi s
invention relates to certain heteroaromatic N-substituted glycine

deri vat i wee 200raso@n e 5i nhi bitors of H F prolyl hydroxyl aseais2ena7tshus have
use in treating diseases benefiting fromthe inhibition of this enzyne,
anem a bei ng one exanpl e. BACKGROUND OF THE | NVENTI ON Anem a occurs when
there is a decrease or abnor mRFely\Hyd oxydese bplbidersel | s, which | eads to
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20  with the von Hippel Lindau (VHL) protein, a component of an E3 ubiquitin ligase. This leads to
ubiquitination of HIF-alpha and subsequent degradation. Under hypoxic conditions, the inhibitory
activity of the prolyl hydroxylases is suppressed, HIF-alpha subunits are therefore stabilized, and
HIF-responsive genes, including Epo, are transcribed. Thus, inhibition of prolyl hydroxylases
results in increased levels of HIF-alpha and thus increased Epo production.

25 The compounds of this invention provide a means for inhibiting these hydroxylases,
increasing Epo production, and thereby treating anemia. Ischemia, myocardial infarction, stroke,

and cytoprotection may also benefit by administering these compounds.

SUMMARY OF THE INVENTION
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wher ei n: R1 and R4 are each independently selected fromthe group
consi sting of hydrogen, -NR5R6, C _C oal kyl, C2_d oal kenyl, Cn_d oal kynyl
C3- C8cyclwal2kyl150638- Cgcycl oal kyl - G _GCi oal kyl , C5- C8cycl| earkmsnago7/071854
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C3- Cghet er ocycl oal kyl - 5C1 _Cioalkyl, aryl, aryl-Cl_C alkyl, heteroaryl and
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25 where any carbon or heteroatom of RI, Rz, R3, R4, R’, R6, R, RS, R’ is unsubstituted or,
where possible, is substituted with one or more substituents, suitably from 1 to 6
substituents, suitably from 1 to 3 substituents, independently selected from C;-Csalkyl,
C,-Cghaloalkyl, halogen, -OR", -NR’RS, oxo, cyano, nitro, -C(O)R'’, -C(O)OR', -SR'*,
-S(O)R', -S(0),R'®, -NR’R®, -CONR’R, -N(R*)C(O)R"’, -N(R*)C(O)OR",

30 -OC(O)NRRS, -N(R*)C(O)NR’R®, -SO,NRR®, -N(R*)SO,R", C,-C;palkenyl,
C,-Cypalkynyl, Cs3-Ceeycloalkyl, C;-Cgheterocycloalkyl, aryl, C;-Cgalkyl-aryl, heteroaryl
and C;-Cgalkyl-heteroaryl, wherein R® and R® are the same as defined above and R" is
selected from hydrogen, C,.Cypalkyl, C,.Cipalkenyl, C, Cipalkynyl, -C(O)C;-C,alkyl,
-C(O)aryl, -C(O)heteroaryl, -C(O)Cs-Cseycloalkyl, -C(O)Cs-Cgheterocycloalkyl, -S(0),C;-

35 Caalkyl, Cs3-Cseycloalkyl, Cs-Cgheterocycloalkyl, Cs-Ciqaryl, aryl-C,.Cipalkyl, heteroaryl
and heteroaryl-C;_Cypalkyl;



and heteroaryl-C _G oal kyl; W) 2007/ 150011PCT/ US2007/ 071854 and/or a

phar maceutical ly acceptable salt or solvate thereof. In a second
aspect ofwOheoprsesent i nvention, there is provided a comrp®orsdoosinrfsss mul a
(I') and/or a phar maceut i caIIy accept able salt or solvate thereof for use in
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For the 4 06 P BBiGISE Ph aﬁ‘ﬁt"é‘é PROFRAF ST E1teat 204 FiPisBism
"substituted" BARSEWISH, tthHr@@L PviaBe iRl ustnfre Sshionsd 0B rQHRR- (1) Bnd/diea Case
where groups may be selected froma nunber of alternative grou ps the
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possi bl e substituents, those substituents may be the same or different.

An " ef f eceh hetretrd bridmhibigagtiForely! hydosHescdf a drug or phar meceutical agent

that will eliqghts fifteadpe@! 89HcCiRlpr@idelBAIERL of @S RMNTRPhe hd hrSHBy iS¥SEEM
animal or human that is bejing sought, for instance, by a researcher or

cl i ni ci arfompeidh el frmpuda (1} wigh P‘fﬁaCttVl"Téli‘%?%‘ﬁ‘tSi cally effective anmount" 30neans
any agount which, as conpared to a correspondi ng subject who has not
recei ved such anount, results in inproved treatnment, healing, prevention,

or anel i FPEEALRDRESSRIPEIOASQE THEJYVENTION; side effect, or a decrease in

the rate of adyaneaiBMncObf Rubti SRASEth&visd kRl the {EHE“stuﬁitﬁﬁté’d”S&ahﬁd udes
wthinits scope anounts effective to enhance normal physiol o |caI

f unct i on.sulxsituieddyy one prmere definct grogps: dn figicasedersrgsoupy may B¢ yelfctsh

br anched- b NiARBLAGR hadiceall sAARANNG hinsPeGintiond omber of car bor
atons, so for exanple, as used herein, the terns " g al kyl " and

"G _@oal kyl - ?héﬁems indgpegdendly kippang fratishsiappghagtong é%ttu%ﬂ rieleipd Foma or 10

carbon  pumber of possible substituents, those substituents may be the same or different.

An "effective amount” means that amount of a drug or pharmaceutical agent that will elicit
the biological or medical response of a tissue, system, animal or human that is being sought, for
instance, by a researcher or clinician. Furthermore, the term “therapeutically effective amount”

30  means any amount which, as compared to a corresponding subject who has not received such
amount, results in improved treatment, healing, prevention, or amelioration of a disease, disorder,
or side effect, or a decrease in the rate of advancement of a disease or disorder. The term also
includes within its scope amounts effective to enhance normal physiological function.

As used herein the term “alkyl” refers to a straight- or branched-chain hydrocarbon radical

35  having the specified number of carbon atoms, so for example, as used herein, the terms

“C1.Caalkyl” and “C;.Cp alkyl” refers to an alkyl group having at least 1 and up to 4 or 10 carbon
3



3 WD 2007/ 150011PCT/ US2007/ 071854 atons respectively. Exanples of such
branched or straight-chained al kyl groups useful in the present invention
i ncl ude, Wwotoemwsomot |imted to, nmethyl, ethyl, n-propyPCTiGsSo@opysE4

i sobutyl, n butyI t-butyl, n-pcntyl, isopcntyl, n-hexyl, n-hcptyl,
n-octyl, on n.decyl r al 0ogs.of the latter 5 nornal
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i ncl ude dtyul;onqrborﬁmalnmdm;mylhgmcypealﬁdd mnmpym@darb(ooatoms aqnya\ydaeria)ld up to 5
"Fbloalky refe Kk o]V t ute th one or
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atonms. Exe cyc s usefu n,th res i nvention
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net erSoyel o g SotPAdR SE T IES porkdio MR AT S P LA boop g
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nor phol i t h t o] t hi ophene, and
the 11 ke tasing B Sb R TRARIRG B b SR B I QAT LRAABINRR, T
poIycarbdﬁydbﬂbﬂuﬁﬁm$ﬂhsMMW&MﬁedMQM@u@Bmhamwhgmﬁyﬂdwiﬂwtarbon at ons and
having at |ea n i Rul e.

Exanpl es of a?&wé}@%ﬁé@&%& Cpqr%h( Bl hs%ﬁ 1 Iﬁ%@%égosn Wﬂ%ﬂlc h,e eh)% rcelil?:lényl ,

phcnant hreentginingtiet Slpheﬁddlriumbeliiﬁ'hheatemehﬂyg 'Satmaadsr lmvmgpm: omacbrl: Yegesbsof i t ut ed
AL Ok! © ORGSO RRLEAIROGHE! L6 REY il M SHA LA IRR S0 &t

| east one r1
and N Such a nng may be optionally fused to one or more other “heterocychc ring(s) or

cycloalkyl ring(s). Examples of “heterocyclic” moieties include, but are not limited to, aziridine,

thiirane, oxirane, azetidine, oxetane, thietane, tetrahydrofuran, pyran, 1,4-dioxane, 1,3-dioxane,

piperidine, piperazine, 2,4-piperazinedione, pyrrolidine, imidazolidine, pyrazolidine, morpholine,
30  thiomorpholine, tetrahydrothiopyran, tetrahydrothiophene, and the like.

“Aryl” refers to optionally substituted monocyclic and polycarbocyclic unfused or fused
groups having 6 to 14 carbon atoms and having at least one aromatic ring that complies with
Hiickel's Rule. Examples of aryl groups are phenyl, biphenyl, naphthyl, anthracenyl,
phenanthrenyl and the like.

35 “Heteroaryl” means an optionally substituted aromatic monocyclic ring or polycarbocyclic
fused ring system wherein at least one ring complies with Hiickel's Rule, has the specified number

4



WO 2007/ 150011PCT/ US2007/ 071854 offing atons, and that ring contains at
| east one heteratom i ndependently selected fromN, 0O and S. Exanpl es of
"het er oarwbD20¢vi5s$ i ncl ude furanyl, thiophenyl, pyrrol pCI/tusadodazssyl ,

pyrazolyl, triazolyl, tetrazolyl thiazolyl oxazol yl, isoxazolyl,
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conbi2fat isomultantdos @dnplmsﬂrqzion hydxyow}nha@é sdpataiclsequenip] edmpisuaicn oPx pbbt abl y, i f
t he adm ) istered in a
ol ose. 1 sk el iyl St b AR e R TR ARG BETEE, Por T the
conpound snacéemﬂ;l kmwrstb be egful m trdagngsdismesed o6thg berfiadrpuictie sygten3 fotielaynpound may
be adm ni n b i r rally.
'n cert ainomipon RBREE0 ¥ A0 A0ehaThy TR MR P BN VBB O
acidic f wﬂmadchnlain grlodgp, anp nenonderchensuidpeto khwmnosmﬂtasdenﬁapra&se_nt ative
sal t %5' ne Vql(ta E(r'u% p%gl%?st \kfﬁ;e?ilah%fn%?qud)t%%%L@ nmlal.tn%éd oﬁ%legtgwgt%lh dié%% e? 89&19 m
pot assi um 1t clum nagnesi um al umi num and zinc sarts:
car bonat ésmaimdmmccsafstbo,rmttieslaﬂf gy m&wumbm@ll Knywapdepsebl ehenetedlin cat i on
such as 3 u nesi and
2inc, - phar aatt vt 5FL Mot Bhin e oot (RGNS L (BTN 2T, oy
an nes i not sjmuh]eglems; mhmmproummawaﬁlmnaswmthmmc:lose time proximity to each other

Furthermore, it does not matter if the compounds are administered in the same dosage form, e.g.
30  one compound may be administered topically and another compound may be administered orally.
In certain embodiments, compounds according to Formula I may contain an acidic
functional group, one acidic enough to form salts. Representative salts include pharmaceutically-
acceptable metal salts such as sodium, potassium, lithium, calcium, magnesium, aluminum, and
zinc salts; carbonates and bicarbonates of a pharmaceutically-acceptable metal cation such as
35  sodium, potassium, lithium, calcium, magnesium, aluminum, and zinc; pharmaceutically-
acceptable organic primary, secondary, and tertiary amines including aliphatic amines, aromatic

5



am nes, aliphatic diam nes, and hydroxy al kyl am nes such as net hyl am ne,

et hyl am ne, 2- hydroxyet hyl am ne, diethylam ne, triethylam ne,

et hyl enedwearmerelso@tt hanol anmi ne, di et hanol am ne, and cycl eogska@rmionss4 | n
certain enbodi nents, corrpounds according to Fornmula (1) nay contain a basic

5f uncti onal. adaret for aabeof f
B L L A A L St R L R e

sui t abl e hydiogyetiSlhntiad) kiethatam iriethly lachéncpéibyleredieminc cabanylamoc afittbdyominvor gani ¢

aci ds and Qharqrﬁaxyefutl cally-acceptabl e organic acids. Representative

phar macedt' G4l %%lg%t able acid addition salts include hydrochl ori de,

hydr obr om de, In mrtaat @nbodmdngﬁj aointppartde accoudirfgatd Eornivilasll rhagtcentamial agieat e,
phOSp at eﬁ1 ng, 10na g‘}oﬁ% Iglré agg %Xl)é o(r:ee (%ag‘gb?%ofﬁh er}lY l Cet a(‘:glﬁicalglr %ﬁ(%ab"f‘et af%id a%%ﬂil I’ ate,

10i sobut yrate,
mal at e, tsalrtibyateet;mem Wwitlad sl,ltalsiahqld:ysmﬁf; a@dsamlur@suahmy@ﬂuealb acgp!psabbl I at e

lactate, gtnzia‘cnoas ht h%lcu%lc St é%:)écz‘?plta il or Sn'i'lcca%{drs]a pre er?t A2 %arinaceu 1ca11y—
0- acet oxy?)e z0a orobenzoat € eh Fhenzoat e arnitr SR oAt
hydr oxybexnzpable acm&mm«ydabmmdaded;ydmmmdleah;ai,roliramldatrmata‘ orxtimérates méﬁreat e,

ascor bat %1suﬂate suff a%é pRose ’ace@{er lljlv rox ac %? gna leaccré{atl %?(%)E(f}l’aSe bultlyrgtt ,e’

gl ut ar at €, ?u’ta ate esu
15et Hﬁnessdbﬁtyrm ealérwsyrhaeaee) hy(ﬁemcbﬂaabeyanhamdsmmtemﬂag themnzenesal| f onat e
(besyl at es)a f ona Cm%l ate) and

napt hal enel’lcé(pate famlnotsglcy%?eﬁﬁ o lflja ?‘afcgl Qe%alnoa}% ﬁt%ulﬁte oxafatee 5(1119 partl cul ar

I nt er est bemhtgdeadehvagiEnydacs mlmobe)(mtdgmethy]bsnzﬁate me@bezmdteRgrdmxgbeea@Im
independen el ect ed g5ou |st| of . hydrogen,

C2 Clml | Cen(éplg ?e ma. (L a?e ann (a%m{%a car ?{afCOI‘ Q%IIIXZ&I? Oaﬁtﬁé) Vate

C5- @cyclmmbmengdler@&: Em@al gdythl;ate(gl@gmeitmsmd:aya: h@&lhllxﬁylhlfonate (mesylate)

C3- et er,oc r oal.kyl,, heteroaryl and
het gﬁ g’ar yeltha J& e%?’ﬂe}%% ﬁhanesgﬂoﬁaﬁ&%glggﬁsmpnmﬁ(beg lﬁi) Caal kyl; where
R7 and R&namcxb@azcimsuhfrdmepdemmhésylf@ateémsﬂde)fand mnthvéengﬂesu]cfomamwm sting of

hydr ogen, CC" %Fp{gﬁl?ds off:znrxu ﬁ@ hﬁez%rgof a cFlglr %%lr éﬁé/lude t&gsec%@éd oal kyl,

CngheterocycI 0 & cati on, or & _C
wal kyl whi cthsOunsubstltut ed or substltut ed vvlth one or nore
305ubst|tuentYs wtably froml to 6 substituents, suitably froml to 3
substituents, | ndependent |y selected fromthe group consisting of

C3- C&fycl oal R&Iandﬂh@trecagbyrdbmﬂdnw selatodlfroanttic petecaastplg, of Whdrpgenany car bon or

poss bl o e LS Ll e B B G B b R G eVt Fom 1.t
6 substi tGenty]loaBbeui @&b);cldaﬂ@nyllclma&ys b €thictenmntlsglkyldepeetcencloglkskel ect ed
from Cl- %%wﬁ}ﬂyl, ar?l, -a%—@bggﬁ(%ﬂle’teroaryl and heteroaryl-C;_Cjalkyl;
R?is -NR'R® or -OR’;
25 R’*is H or C;Cjalkyl;
where R” and R®are each independently selected from the group consisting of hydrogen,
C1.Cyoalkyl, C, Cypalkenyl, C,.Cypalkynyl, Cs-Cscycloalkyl, C;-Cgheterocycloalkyl, aryl
and heteroaryl, and
R’ is H or a cation, or C,.C alkyl which is unsubstituted or substituted with one or more
30 substituents, suitably from 1 to 6 substituents, suitably from 1 to 3 substituents,
independently selected from the group consisting of C;-Cecycloalkyl, heterocycloalkyl,
aryl and heteroaryl;
where any carbon or heteroatom of R', R%, R?, R*, R7, R®, R’ is unsubstituted or, where
possible, is substituted with one or more substituents, suitably from 1 to 6 substituents,
35 suitably from 1 to 3 substituents, independently selected from C;-Cealkyl, C;-Cghaloalkyl,
halogen, -OR'®, -NR’R®, oxo, cyano, nitro, -C(O)R'’, -C(O)OR'’, -SR"’, -S(O)R",
6



hal ogen, -01240, NRDRo, oxo, cyano, nitro, -C(0)R10, -C(0)01210,-S(0)R10 ,
WD 2007/ 150011PCT/ US2007/ 071854 S(0) 2R90, -Nn6, - CONRG, -N(R)C(0)R16,

- N( R5) C( OyORM®/156@C( 0) NR5R6, N( R5) C(0) NR5R6, - SO2NR5R6 PCTN(SRE) 80354216,
C2-C oal kenyl, C2-Cl oal kynyl, C3- CchcI oal kyl, C3-C6heterocycl oal kyl,

aryl, G -Coal k wyl t 54 108y, ein R5, and
R6yare t he sarréé rﬁ{y %{2{56% ov% ‘an @]y CI@@L(%{ fr Q@H\Qgﬁgg;n,
g( O)Ohoal kyl , lGN(Kf;L@@)MRWJ ,somRMoan(HémRo QQQQIK‘éhymz-@hoklymyl C(0) aryl,
et er oar cl oal c :
-$(0) 20 C4 a?/kil(:ﬁ% @c LR Wit & @ s ‘?g P Y cvati
C6-d 4aryl , hetlereaarWlearmh lhseamﬂbaaqu/ﬂhe @me@sdaﬁlﬂe;ilabovalanﬁ Elro 1sasebhad fraceut i cal | y
acceptabl e sal sol f n I t hat f
e it or e Rl LEE L R0 e SRR 0 e S " 02c ™ © ©

further intere é each
i ndepe_ndent |y §éD)beitredryf F(E(m)@hégcgcrlmlﬂpllCGﬁE)CS—CEh@qr(m\SlclbqlkM,Gg@);Cl -C, alkyl,
ég?cggygﬂ):?/:(y(f %ey éaﬁ(gr ghe&oc%goﬁ%l % dr{ll arylcécé/loallky"lilhet%rloaryl and

Cs- Cscycl oal kémtetoail- OCC@allkklyI C3- Cghet erocycl oal kyl ,

G - Csheter cl.oal k oal G _a oal kyl, heteroaryl and
heteroaryalng/cely 0atky %Ceptalf)yeosﬂé %Jwate%% or G _Gial kyI 20R9 is or a

caiidn, or G Ooal kyI WhICh is unsubstltuted or is subsfituted with one or

more subst i tue@ 0ur§ S Xla@f)_j% rezt) er1 rEst%rlé%{]otseswhe elI tably from1l to 3
substi t uent S, | n pen enﬁﬂ I’ om group consi Sti ng of

C - Coeycl oal M,O heterocycl oal kyl , aryl and heteroaryl wher e any
carbon or hetercatomof Rl, R2, R, R, RO is unsubst i t ut ed or, where
possible, is 25stbstituted with one or nore substituents, sui t abl y fromlto
6 substituentd andslﬁﬁ drabicl ifdepmidntly scl@telfost the peng sqnsistideéndtesl v sel ect ed

fr Om1gl @%ma l Czo_ClogféenyL %%Uﬁ%]!kynyrﬂ%g—ct%cycloalk%,/\bg—cgcycloalkyl—cl_Cloalkyl,
Cs-Cgeycloalkenyl, Cs-Cgeycloalkenyl-Cy Cipalkyl, Cs-Cgheterocycloalkyl, Cs-Cgheterocycloalkyl-
C1.Cyoalkyl, aryl, aryl-C,.Cypalkyl, heteroaryl and heteroaryl-C;_Cjoalkyl;
R?is -OR’;
R*is H or C; Caalkyl;

20 R” is H or & cation, or C,.Cyoalkyl which is unsubstituted or is substituted with one or more
substituents, suitably from 1 to 6 substituents, suitably from 1 to 3 substituents,
independently selected from the group consisting of C;-Cg cycloalkyl, heterocycloalkyl,
aryl and heteroaryl;
where any carbon or heteroatom of R', R*, R?, R*, R is unsubstituted or, where possible, is

25 substituted with one or more substituents, suitably from 1 to 6 substituents, suitably from 1
to 3 substituents, independently selected from C;-Cgalkyl, C;-Cghaloalkyl, halogen, -OR',
-NR’R®, ox0, cyano, nitro, -C(O)R', -C(0)OR", -SR'’, -S(O)R'?, -S(0),R"’, -NR’R®,
-CONR’R®, -N(R*)C(O)R", -N(R*)C(O)OR'?, -OC(O)NR’R®, -N(R*)C(O)NR’R®,
-SO,NR’R®, -N(R*)SO,R'?, C,-C g alkenyl, C»-Cyo alkynyl, C;-Ceeycloalkyl,

30 C;-Csheterocycloalkyl, aryl, C,-Csalkyl-aryl, heteroaryl and C;-Cg alkyl-heteroaryl,
wherein R’, and R® are the same as defined above and R" is selected from hydrogen,
C1.Cyoalkyl, C,.Cypalkenyl, C,.Cypalkynyl, -C(O)C;-Cgalkyl, -C(O)aryl, -C(O)heteroaryl,
-C(0)Cs-Ceeycloalkyl, -C(O)Cs-Cgheterocycloalkyl, -S(0),C;-Caalkyl, C3-Cscycloalkyl,
Cs-Cgheterocycloalkyl, Cs-Caaryl, aryl-C,.Cjpalkyl, heteroaryl and heteroaryl-C,.Cjpalkyl;

35  and/or a pharmaceutically acceptable salt or solvate thereof.



NR5126, oxo, cyano, nitro, -C(0)1219, -C(0)ORl6, -SRI, -S(0)R10,
-S(0)21219, -NR5R6, CONRS5R6, -N(R5)C(0)1216, -N(R)C(0)0121, -0C(0)NR5RS6,
- N( R5) C( OWbiRBI7260011 SO2NWR6, - N( R) SO2R16, C2- C10 al kenyl pcTars@iog/oaiskynyl ,
C5- C6eycl oal kyl, 30 C3-Cohet erocycl oal kyl, aryl, G -C6al kyl -aryl,
het er oaryl an - Co. al kyl - het eroaryl . erein,Ry, and R6 arc the sane as
o { ned. above i gLl Hn o hORP S D e T oar k!

C2_Cloal kenylXis@_Ci oal kynyl, -C(0)C -C4al kyl, -C(0)aryl, -C(0)heteroaryl,
C(0) C3- CchcIXplgIOkyl , -C(0) C3-Cohet erocycl oal kyl, -S(0)2C1-C4alicyl,

Cr Cscycl oal kyl '} "C3- Cshet erocycl oal kyl, C6-Ci 4aryl, aryl-GC _C oal kyl,

het eroaryl amRdaieR eroech indGen@Gindpbdiscted BFathefonp eongivdargrdbpdrogenal | y

accept.abl al,t . or -solva her eof, . 0Q7{ 15001 1PCT/ Q7/Pp71854 O
forener IRy 59891%?%5;?2-§8%‘15.§6‘13f#f§§'é§8"f"83‘%1{:r%a'%e"f%l"%@@&ﬁ?g 0 Yis 0
114 and R4-Grelebchyl GdepphatebylyC,$ejakkgt, €dCilreanactélealiyl dlpCbamseystorligl- of

hydr ogen, .10 oal kyl | kenyl , 10al | 4, . C3- C8cycl oal kyl ,

- ey ol 88 G KR ARy R A oo

C5- C8cycl oal RéiyOREL Cl0al kyl, C3- C8hct crocycl oal kyl

C3-C8lictcr o%yclﬁ)_al kyl G _Ci oal kyl, aryl, aryl-C _Cl alkyl, heteroaryl and
heteroaryI-C_EI alkyl; R2is -OR9; R3is H 10RO is Hor a cation; where
any ddrbon or Ridt Booataimof 124, 122, R3, R4 is unsubstituted or, where

possible, is substituted w.th aone of,inpres subst i nt suitably froml to
B subst 1 1 uent SRR iny S S st S JELE R B R SRR e bt e
from Cl - Coal kyhbsti@itedGaGtHaline at kyte suttsatvoge syitab@Atqm 1 NRoRBstitgne, sudtytdn pmri t r o,

-C(0)R10, -C(0Q)QR10,.-S(0)1e, -S(0)4e, N125126 - CONRS -NéRS) 0) R10,
-N( R5) C( 0) ORl,% 96@65”&1&%@?““@"&%)5 %3%%%@3 e %@?{a@wﬂo e§o?§, ’
C2- O oal kenyl ,-NER‘Chraatieyayitro, COTECy-E(@ARKY ISR CH(QFHEt300Ryc NRIRMt yI |,
aryl ;-G - Coal Kyl=abyd ; I 3 N[ o Nok=T EI\H@Igerein R5, and
R6 ar1e5 t he sarﬁ&ebgz{ efﬁ@?&f‘gﬁgN@%@%ﬁa@@@&d’Pﬁg&m&h{) rogen,
C _doal kyl, C30MRALKSMR)SO.RS, G-Gadlkepply C;-Cro@kRIyGIG: Chacloylkyl, - C(0) ar yl ,
-C(0) heteroaryl, - C(0) C3- Cocyel oal kyl . .- C(0) C3- ¢t crocycl oal Kyl ,
-S(0) 2C1-C4 al y%leg%%yég%X%lg?’/%I%?anf%? %ﬁ%; %Ozdlgcanc d;(fﬂ?){/lﬁyﬁ{%%-gaalzl aryl,
aryl - G _Ci oal Iwhekein Retsl Raarg/the t a gl R Cisoaletted from apdtbgm, a
| -Ci '_Illyst'hsm the samet dy @defdred abopie 2@ R Cisoaletted from pdtd

phar maceut | Calélklo%ﬁ(g'lﬁ%tz_epolcllgensyﬁ‘l(,tz_C%I;llk}sfrglll,\{éE(ﬁd—E?aﬁl%ﬁ),f—C(O)aryl, -C(O)heteroaryl,

20 -C(0)Cs-Ceeycloalkyl, -C(0O)Cs-Cgheterocycloalkyl, -S(0),C;-C, alkyl, C3-Cy cycloalkyl,

Cs-Csheterocycloalkyl, Cs-C4 aryl, aryl-Cy_Cypalkyl, heteroaryl and heteroaryl-C,;.Cpalkyl;

and/or a pharmaceutically acceptable salt or solvate thereof.

Specific compounds that are exemplified herein and that are useful in the present invention
25 are
N-{[1-(4-chlorophenyl)-6-hydroxy-2.,4-dioxo-3-(phenylmethy)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[1-{[2,4-bis(methyloxy)phenyl|methyl}-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-
1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyl} glycine;
30 N- {[1-(4-chloropheny])-6-hydroxy-4-oxo-3-(phenylmethyl)-2-thioxo- 1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-({6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-[3-(trifluoromethyl)phenyl]-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
35  pyrimidinyl]carbonyl} glycine;



Specific conmpounds that are exenplified herein and that are useful in the
present invention 25are: N

([ 1- (4- chWonoptismoal) - 6- hydr oxy- 2, 4- dioxo 3- ( phcnyl mut hy lPYTAIS2003/04186€t r ahydr
0-5- pyrimdinyficarbonyl egC|ne ([1-

([ 2, 4-bi s(nct vl ncth hcnyl i nct hyl) -
1,2,3,4- tetraﬂgé@ﬁxég) ?ﬁﬁ%ﬁm ]T %f%@ Fn%%%) é3q§%K@W%O p-(4-ch| 0 rophe
nyl) 6- hydﬂmmymARmkomdﬁﬂ%mme nyI n1ethy| )-2-th iox o-1, 2, 3,4-tetrahydro-5-

pyrimdinylic n

(L6 hyar oxy ot GG ettty symy s e s P B P BB APAT - 1, 2, 3
, 4- tetrdhyﬁ#@mﬁhpywﬁmwdmnmbbcnambﬁgyMnglyC|ne N-
([6-h%droxy-2,4-dioxo-3-(phcny|nDthyI)-1,2,3,4-tctrahydro-5-

35pyrim di nyl]carbonyl | glycine; WO 2007/ 150011PCT/ US2007/ 071854 N {

[ 6- hydr oxy- 2, 4- di oxo- 1- phenyl- 3- (phenylnethyl) 1,2,3,4-tetrahydro-5- pyri m

i di I b | Y ;
o (] S oA o R g P Wtet?ahydm -
oxol, 2, 31ﬁmnmhmahyﬁomdﬁﬁmym;nldlnykarbonyl]glyelne

[ 6- Hydr OXy 2, ? 6 roxy p t¥op enylfby 4- 10§(0 3}8811"6}1}(1:1%1‘1@%%0) 1% 324 ?etrélhydetg ahydro- 5-
pyri mi nyl | |1
[6-FMOroxymﬂnﬁﬂAhmbmo@aemy@ 2 4 di oxo- 3- (phenyl net hy0-1, 2, 3, 4-tetrahydro- 5-

%?gyg;crghexy lh? LB’QXQ%%m¥ ggcgmfpﬁgmmymmﬂﬁyl&L’4£ﬁ@hﬁh?etrahydro 5-
pyrlnldlnyh@@mmﬂbmpﬁw@@%eung
[ 113 oyanonhenyl ) reL i w@%& 505 S RATATRH A 1. 2. 5. 4

t et r ahydr o- 5- py
I5N-T (6- Wthh@dw-529yﬂimﬁlmﬁbar391(@}fgmml€net hyI )-1-
g_[ 4-( %2' I le'l[J:’);.h g ox?// ?%41 n(lll(():f( ﬁ);hérgthget% 654 (glﬂuoromethyl)phenyl methyl}-

1,2,3,4- tetrahydro S-pyrimidinyl)carbonyl]glycine;
N-{[1-[(3,4-Dichlorophenyl)methyl]-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-
tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-1-{[3-(methyloxy)phenyl|methyl}-2.4-dioxo-3-(phenylmethyl)-1,2,3,4-
20  tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-{[1-[(2,6-Dichlorophenyl)methyl]-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-
tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-1-methyl-2,4-dioxo-3-(phenylmethyl)- 1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
25 N-{[1-Cyclohexyl-3-(2-cyclopropylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;

N-[(1,3-Dicyclohexyl-6-hydroxy-2.4-dioxo- 1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
30 N-{[1-Hexyl-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[1-Ethyl-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1-propyl-1,2,3,4-tetrahydro-5-
35  pyrimidinyl]carbonyl} glycine;



N { [1-[(3, 4-D ehl oropheny QOrethyl]-6-hydroxy- 2, 4-di oxo- 3- (phenyl net hy
0-1,2,3,4- tetrahydro-5-pyrimdinyfle arbonyO glycine; N [
[ 6-T- Tydrw&wdwm[)(ﬁ4 m et hyl oxy) phe nyl] methyll-2, 4-di 0«?@#{3—2({0@)0@1894
rre thyl)-1, 2,3, 4- 20tetrahydro 5- pyrim di nyI]carbonyO gl yci ne;

[ (

11—

2, 6- DI er}\é?{;y“ ))dr Qy4 %oxo ??’p%elily)f%etg%lgl 9 3Qt tetrg}n?\(élp)%enyl met hyO- 1 2,3,

tetrahydro ear ony
[ 6- WermM1Mkh‘ydny2}, lycdlle;oxo 3- (phenyl met hyO0- 1, 2, 3, 4-t et rahydr o- 5-

I[mllr g/nc?gﬂg;;ia}%?@gx )cl)zgélr %1853(/ e%}f@&ﬂghﬁ?fa ( henylﬁleﬂlyal IOZX%4 ietrﬁhyf? il 5t et rahydro
- 5( pyri rpydm:@rh;]l]earbmmgly}cmgj yci ne; )

N4(1, 3-Di cyc t haxao t

pyrim dI nyl ) Cg?g[éy@? ?l gréé?%@etéyd#){}e thyf}26 l:lgydroxyq (rl hyle(%hy?) 2,4-dioxo-

- T- Texy 1-162,hy-thtkydr@ 5$ydinaxgi] &}rléqmlyég}ybmet hyl)- 1 ,2,3,4-te ahydro-5-

i m dinyl t

B oxo. 5. ( ool ALt dé1%ﬂ%9§431%%h?%ﬂﬁ§MEmE¥yagmﬁﬁﬁﬁﬂvérmxéﬁrgg?b%%§ﬁlglye
ne; N {[tamlﬂydfod)gynﬁudin}tl}wbmﬂg(ypllnenyI met hy
0- 1- propyl- lc%},% 3@' glh%gi(q / %I%M)rimm L f'%‘{gg}ly}ﬁ QI yei ne; WO
2007/ 150011PCTI UEHH T pethyie 0x0 ¢
[ 1- BUDy 1-pgitmpctimydyrb@ydigtlicoxn- 3- (]E)henyl methyl)- 1,2, 3,4-tetrahydro-5- pyrim
i di I b ) )
116 ryar oy 5 S B Kb hmcimy L 1t a3 4-ipsoy1 234
Eﬁtlrahtytﬁhhfzx;lrﬁ-s mymndmﬂ]caﬂabﬂyé}@lybimyl} gl yei nm |5N- 1t[3- [4-( 1,1 -([j).

e 9 . - e - -di ox o-
2 - et ) anyor LD PO R e yer TN AS o2 £
1- ey sliofex3;34-Btrahjde-(-bydmdinybthlydngt]glydidgphenyl | et hyl }

(
- 6- hydr oxy- 2, rh | yei ne; N
TRy ar oy 18 B b G T S S AR G -
Opyri m idigkio-1rRs3,3-eanalnaing b -pglimehinybearbonyl]glycine;

N-[(1-(2-Bromophenyl)-3- {[4-(1,1-dimethylethyl)phenylmethyl} -6-hydroxy-2,4-dioxo-

~~ N

A-
i me
1,2
N- [

1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-[(1-(2-Biphenylyl)-3- {[4-(1,1-dimethylethyl)phenyl[methyl}-6-hydroxy-2,4-dioxo-
20  1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-{[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)- 1-(tetrahydro-2 H-pyran-4-yl)-1,2,3,4-
tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-{[3-Cyclohexyl-6-hydroxy-2,4-dioxo-1-(tetrahydro-2 H-pyran-4-yl)-1,2,3,4-tetrahydro-
S-pyrimidinyl]carbonyl} glycine;
25 N-{[3-{[4-(1,1-Dimethylethyl)phenylJmethyl} -6-hydroxy-2,4-dioxo-1-(2-thienyl)-1,2,3,4-
tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-({1-Cyclohexyl-6-hydroxy-3-[3-(4-morpholinyl)propyl]-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl} carbonyl)glycine;
N-{[3-{[4-(1,1-Dimethylethyl)phenylJmethyl} -6-hydroxy-2,4-dioxo-1-(3-pyridinyl)-
30  1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-({1-Cyclohexyl-3-[(2-fluorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
N-({3-[(2-Chlorophenyl)methyl]-1-cyclohexyl-6-hydroxy-2.4-dioxo- 1,2,3,4-tetrahydro-5-
pyrimidinyl} carbonyl)glycine;
35 N-({1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-[(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
naphthalenyl)methyl]-1,2,3,4-tetrahydro-5-pyrimidinyl} carbonyl)glycine;
10



N 1[ 3-[ (2-Bronophenyl )nethyl]- 1

-(1, 1-di net hyl et hyl ) - 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4- tetrahydro-5

- pyri m diwgl2p@/@oionyl } gl yci ne; N[( I -(2,6-D i ehirarso@iomsiy - 3-
[4-( 1,1 -di nethylethyl)phenyl] nethyl -6-hydroxy-2, 4-

di oxo-1, 2, 3, 4- rahydr - 5--pyr i.m di nyl) car bonyl.] gl yveine,.
15N-[ (1- (2, 4-di chi oropheny1)=3- J - t Ayl et hyl) phenyl’] met hyPc
[(1-( pigoile "X’%ﬁ"éﬂ?i? itk E’%ﬁigyﬁﬁle‘%?’ﬂé o Fridonddt et n
- 6- hydr oxgtraBydre-Seliyoxdadingl} catboyydytcaer ahydr o- 5- pyri m di nypear bonyl ] gl yei ne;
N-[(1-(2-Bronmophenyl)s3- L[4-(1, 1-dineth h henyl] net hyl.}, ,
- 6- hydr oxy- 2%?@50@ Sﬁo,hi",yé,%i‘?’ iy %fﬁydclzf’r"SE%-ip?i%3 it‘)r{rf]!“gﬁf"r?ﬁ‘f@@lélreﬁ‘ééﬂét?g‘l yeine: N-[(
| - (2- Bi ptteahydrg-b)pydmididyfcatbodyliethicinget hyl et hyl ) phenyl ] net hyl
- 6- hydroxy- 2, 4-di. ox0r 201,2. 3 4:tetrahvdro- 5-pyrim di nyl ) ear bonyl i gl yei ne;
& Doy 2, Sl QUi S0 R SR TR L P 3R
-l(tet r ahyel\tl_rahy@bi-SgyrimiﬂiWI)jcéI)aelﬂyJ]glmed;- tetrahydro-5-pyri midinyl]e arbonyll
glyc 1n, (f1- 2.[(0- -6- 22 4-dioxo- . _5-
11 3- Oycl ohexy Y BIRGEHBRY 3 I8 dhdptsnt ms by S kS o7 5
, 4- E ﬁt Ir ah?yﬁmldl;inﬁ}cpgbrhyﬁg@icmyi % car lrolo(r:iyl } glycine; 25N|— {€[3£ [4-( i) 1 -1D
I nmetnyl etny ner et P Iy OXV14s 2= Q1 OXPOr - 2-0N | en -
2ia e tetral ara e S MR R R R alora 2 s
- Cy cMOhexytimdidy dabxyyl ZljcBe( 4- mor phol i nyl ) propyl] -2, 4-di oxo- 1
, 2, 3, 4-tetrahydrg-5- rihmdinyll carban lycine., N - i
{[4-(1,1-D met We‘fsﬂoﬁ}/’%g %‘Wr]"%%%’ﬁy“?ﬂx"gg%%igf%?eﬁ-‘g?}fﬂ‘yla‘ug%lgéfg]- 1234
1- ( 3- pyr itctrahydrp-5-13€iinididy | Fabov@ighamgdr o- 5- pyri mi di nyl] carbonyl glyc
i ne; N- :
11- Oycl ohexy1- 3 [ (TSI SPREy T et LD P8 RYar 6029, 4 Y8123, 4- tetran
{dr o- 5|— Eyriinﬁldinﬁl]qgrbﬁafﬂ}lg@r;yﬂe;) gl yet hm L\I— g 1 ﬁ EL( 2- ghl or ophenyl ) net hy1] -
-C onexyl-,o=RY )XY 7 = Ql Q- e FLanyar Q- o- , , ;. ) )
pyr i ?ﬁn% di nyl 1c a{\? B(g AE{,%) g%/sgln&%‘tl?yel(,)xy ‘y(l]}rieghy?} flcyc?ohexylx y8roxy 2,4-dioxo-1,2,3,4
{1-Cycl (r)]hﬁxaj}lidr6—5krgydnmkm;lkarberdﬂ]gbyom%( 5,5,8,8-tetranmet hyl-5, 6|, 7,8-tetrahydro
- 2- napht ha ] Al 2.3, 4-1 et s 5-Pyr mdin "
ear bonyl ) gl yengI C%I%}oagxyl tl) hyﬁoi((y fi% &Pt(}:lﬁgﬁgﬂé%ﬁlgl_) §,4 Ao 1,£§,4Xetrahydro 5
[(2, 4-di wﬁmjdilph]emybl)yh}g_lmyl!e;] - 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4- tetrahydro-5-pyri
(1. Oyl onoxy 1- B BT B S sy Gbaty peps e ISRy RIS 1, 2, 5
, 4- 126t raiyyidlﬁcbn}&}cmbphyﬁg@icény;l lear bonyl )gi yE:i ne; o
N-{[3-(4-Biphenylylmethyl)- 1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]|carbonyl} glycine;
N-[(3-{[4-(1,3-Benzoxazol-2-yl)phenylJmethyl} - 1-cyclohexyl-6-hydroxy-2,4-dioxo-
1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
25 N-({3-[2-(4-Biphenylyl)-2-oxoethyl]-1-cyclohexyl-6-hydroxy-2.,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-[(1,3-Bis{[4-(1,1-dimethylethyl)phenyl|methyl} -6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-{[1-Cyclohexyl-6-hydroxy-3-(4-methylcyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
30  pyrimidinyl]carbonyl} glycine;
N-({1-Cyclohexyl-3-[4-(1, 1-dimethylethyl)cyclohexyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-[(1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
35 N-({1-Cyclohexyl-3-[4-(1,1-dimethylethyl)phenyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
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SN-[( 1 -Cycl ohexyl-6-hydroxy-3- 1[44 1 -nethyl ethyl)phenyl] nethyl3
2,4-di oxo-1, 2, 3,4- tetrahydro-5-pyrimdinyl)carbonyliglycinc; N- (
{ 1- Cycl ohweyete7Bs50414 2- et hyl phenyOnet hy1] - 6- hydr oxy- 2, 4- diPOXAFS2007/071854
1,2,3,4-tetrahydro-5- pyri m di nyll carbo nyl)glye I ne; N (

1 | oh 1- -2 4-di -
L O oheny L LS e s SN PRl T P
1- Cycl ohewylﬂaacﬁnyh}ydbmyy}-ggrcmedl 0Xx0- 3- [(2 4,6-trimethyl phenyl)nmethyl]- 1,2,3

- hyd b
a/cg_g}‘];iy)]/_ gq¥§3% ol eyl ny/ 1e€‘%y9§¥¥]c}r%(ryyfh H]QXO 18"3 4 tetrell%ydl[o 41

-1 2, 3, 4- tpgtimadigydicarb&nyl] gl}fcunm di nyl ] earbonyl } gl yci ne;
35 [ 63-1[3, 5- Algg B%xl %g!c}rg X eny !l a8t QMVﬁ éa?}’(r‘i g&%@%x,l 1%3,@’9%8%025 4-di ox
[

2,3,4- tetr Aypear bon
1- Q/CI ohsrmyﬂdu@d)qgmorgfkgl-y&néz napht hal enyl nmet hyI) 2, 4-di oxo-1, 2,3
, 4-tetrahydro I
- Cyclohexyl- GIﬁ%% %%Cy]cﬁgﬁggpﬁéﬁ'y]yf% )ﬁl 6élyﬂméﬁ’(2)4 dloxf 12,34
[:2))42 é tﬁetraalh@rd{sqyy;mfiﬁ;mfarbnmdjlgngimnilr boRyI tlyci ge(fl q
| pheny yNgﬁt )y exyL6 155 23( thy eyt e 0X0 %Qtetra -3
1,2,3,4-tetrahy 5- )7 e ?4']65% f‘yélzyelne lﬁ’ﬁdﬁ%
([ 4- (10, 3-p3emitigdiz@berd elykipheny!| | met hyl } -1
- cycl ohexy1- 6- hydr rim di nypearbonyl]gly
i et Dent (1 TG CARRRA LT TS du b K 2 LRS-
| ohexyl- @yhymmyarﬁorz}d diyoixe;0- 1, 2, 3, 4- tet r ahy dro 5 pyrim di nyl}
car bom ) 91501 g kb 2ot S Ry dpbery 1 et
fl earbo nyﬁyﬁgxii@i@il)qaborbﬂ Jglycine;
1- %%l ohexyl- 6- hydr oxy- 3- (4- net hyl eycl ohexyl) -2, 4-di oxo-1, 2, 3, 4-tetrahydro
pyri mi di nyl]earbonyl glyeine; N (
[ 1 Cycl ohexy 1-1\8£(E4ly¢1bhélxydi «ptldpghtet-brty drewed dexyll P;36Htatyaydoys-2, 4- di oxo-1, 2, 3

,4- tetra | 1ear bonyl ) gl yci ne; N[( 1
Cycl ohex: ﬁ%éﬂolmr%g% ng'ﬁmél oxo- 3-phe nyl- 1, 2, 3, 4- tetrahydro 5-

pyri m di nyl ) cay-biomydradyylcl-bie3 Iﬁﬁmﬂdl(uty{l)kz EypixoH éxy&teaahy[dm
- di net hyl %nﬁl(glg)yhﬁar orlyl}%lyc%%” oxy-2, 4-di oxo- 1, 2, 3, 4-
20 N-[(6-Hydroxy-1,3-bis {[2-(methyloxy)phenylJmethyl}-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
N-({1,3-Bis[(2-chlorophenyl)methyl]-6-hydroxy-2.,4-dioxo- 1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
N-[(1,3-Dihexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
25 N-{[1-Cyclohexyl-6-hydroxy-3-(2-methylcyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[1-Cyclohexyl-6-hydroxy-3-(2-naphthalenyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-[(1-Cyclohexyl-3-hexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
30  pyrimidinyl)carbonyl]glycine;
N-[(1,3-Dicycloheptyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
N-[(1,3-Dicyclopentyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
35 N-{[1-Cyclohexyl-3-(2,3-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
12



tetrahydro-5-pyri midinyl earbonyl)glyc ine; WO

2007/ 150011PCT/ US2007/ 071854

N-{[ 1- CycWwotreoxyise@41 ( cycl ohexyl met hyl ) - 6- hydr oxy- 2, 4- di o@0TA|S2003/024186€t r ahydr
0-5- pyrimdinyl]carbonyl glycine;

N-[ (3- Cycl ohept 31~ 4-cycl o 1- 6- hydr -2,4-di -1.2, -t et rahlydr o- 5-
oyt 1 m it 1) cor Bl Ty BRI b N ded PR Ry ool A G GRINAR®,

-tri cycl d(}3-Brinidinglivgldchexdncearboxylic &id, 4- t et r ahydr o- 5- _

Y hept - 2-y1] - 3BT Pt e i T SO 2 R S 5 i
i di nyl  canboniyighyeivielychi: | o

{[1- Cgcl ohexyl - 6; hydr oxy- 3(:3~Et vl cycl ohex ha)mZ 4-di oxor 1, 2. 3.4 t.et r ahydro
5. 1°0pyri - %ryn (‘1(1 o] go(ﬁ(;:s(tetg?l}(l)@neqxoe l]lamind } carbony1)-4-hydroxy22,6-dioxo

N[ (3- Q/cﬂ,@thibxqrb—lGz%bwgﬁmiﬁ_tiruﬂyﬁclﬁlemdwad)oﬁlﬂ:,adidt hoxo- 1, 2, 3, 4-t et rahydr o- 5-

P el obut y1. 36y oA IR gy el it oo 24 dpng 12 s &

pyri m di nytipedmtonyoyleheinee; 15 N[ (3- Cycl ohexyl - 1

b;%llc |mO 8? 2;?’3‘;: g’;;- ﬂggﬁgﬁ%ﬁéﬁ%&%ﬁja@f&]cﬁboh}%} 3 lcgllél%ﬁetxgd@ﬂ){}gd’r(?iy%,6—di0x0—3 ,6-dihydro-

N-{ GOHyd(ﬁi)ypyﬁnﬁdibjrl}wc’ﬂehmarh’ydrmnyydaoi(ﬁ, 4-di oxo-1, 2, 3, 4-t et rahydr o- 5-

pyrim dinyl]c r—glﬁwlc lre%ér?—i !%]?r.rogo—y- [dg @(_()Hy(gr QRN; :1‘1 r?’_letﬁi% %)— 2.3 4-tetpahydro-5-

{ 2- (et hyl oxy erYy}ﬂ?1 Ay §roxs 2.4 dx8 30 L3 gDk gt detehy

pyrim dt hytinodhmblonyedyleycinae; 1 ,3-8 is

E: <(’;1I? bg EL F; 8 |p3 g :}VHL(X -@El@ﬂ% 1-—g—h}héé(q{y(—)g(—){f—F&—éﬁe%y?o&yﬁfheﬂyﬁ ’—2’§OXA(')-etth§lt} IZ%Xig{OQL%B A4-

N[(1, 3- Dbtthqrﬂz—Sé}yhyﬁtﬁmﬁ)jcarﬁoléd]glyoimex- 1,2, 3,4-tetrahydro-5-pyri mdinyl)carbon
yl ] gligci ne; 2 1 OV C exyl- 6- roxVe-2-(R-nmet hyl ohexyl) - 2, 4- di oxo-
/213 W et ranyir - S B SRS R gy G Ra Y SRR

- Cycl ohexgytieh@drhypelryorydi®H {c2boayplalkak; enyl) - 2, 4-di ox o- 1, 2, 3, 4-tetrahydro- 5-

Y Gyl ahexy - 3y FeOY B g o gony ditiap s oS-
pyrimidinyl]carbonyl} glycine;
N-({1-Cyclohexyl-3-[2-(4-fluorophenyl)-2-oxoethyl]-6-hydroxy-2.,4-dioxo-1,2,3,4-
20  tetrahydro-5-pyrimidinyl}carbonyl)glycine;
N-({3-[2-(4-Cyanophenyl)-2-oxoethyl]- 1 -cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-({3-[2-(1-Benzofuran-2-yl)-2-oxoethyl]-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
25 N-{[3-Cyclohexyl-6-hydroxy- 1-(1-naphthalenyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[3-Cyclohexyl-1-(4,4-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-({1-Cyclohexyl-3-[(2,3-difluorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
30  tetrahydro-5-pyrimidinyl}carbonyl)glycine;
Ethyl N-[(1,3-dicyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonothioyl]glycinate;
N-[(1,3-Dicyclohexyl-6-hydroxy-2.4-dioxo- 1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonothioyl]glycine;
35 6-[5- {[(Carboxymethyl)amino]carbonyl}-3-cyclohexyl-6-hydroxy-2.,4-dioxo-3,4-dihydro-
1(2H)-pyrimidinyl]hexanoic acid;
13



30pyri mi di nyl)carbonyl]glyc ne;
N-[ (1, 3-Di cycl ohept y1-6- hydr oxy- 2, 4-di oxo- 1, 2, 3, 4-t et rahydr o- 5-
pyri m dt wb)eewtsonyl ] gl yci ne; N[( 1,3-D PCT/US2007/071854
i cycl opentyl-6-hydroxy-2, 4-di oxo- , 2,3, 4-tetrahydro-5-
pyri m di nyl)carho | ycine: 35 N " A e A
T Gyol ohexy it 3 (8 PR bmin i anhioyt Ry B UoR 5541934, a-tetra
hydr o- 5- ddlydrond @Hpyyringdinpigieydnogl agck ne; WO 2007/ 150011PCT/ US2007/ 071854
4-15- { e TR A " A g, )
[ ( Car boxymet hy Eai GS1eEr b sy s v L By iy 498 di%so- 3, 6- di hydr o
%[i (2|VI+ p%r%y?rdismm?lmémm%@am:apx%lBig o 4: di N_l 2,3,4-tetrahyd

- Cycl ohexyl ¢ 3+ (4- eycl ohexyl,) - 6- oxVyi- 2. 4- di oxo-1, 2, 3, 4-tetrahydro
“5. %ri mi di nyl f}é? 68@"?(" gé’(‘%}%’.‘yn%)f( xS l’r?ézl{l%éiy]’()f/hé’ls()hexyl- 5.( [2-(
et hyl oxy)pyEmidinyloabimglklyeine;i nol car bonyl) - 4- hydr oxy- 2, 6- di oxo- 3, 6-d

hydr o- 1( 21- p- 1, di nyl l, oh i i.d; .
T yei onexy 1 Bl Rt b bR P EE A AR BT  B2 4509 129 et ranyaro
-5- pyri terahydib-Srprimedimbasponglgheinae; 3-[ 5- 1[ ( Car boxynet hypani no] car bonyl |

- 3-cycl ohexyl ']éF {lg@ : Dé%c_ %IOEéng%)égIE g’—F}qu(gje%%élgﬁro%yQ%—di%O— ]{,2,3 ,4-tetrahydro-5-

(1 F)-pyrimdiny Lrohayeng

[ 1- OOl ohpgxiynddiGA heydbompd)ghyZind:- di oxo- 3- ( 2- oxo- 2- phenyl ethyl )- 1,2, 3

, 4-t et r ahydr o-,5- rim dj nyl ] earbonyl | i ne; V-1( 1
Gycohexy1- 6 P E T ou b 2% st byl -2, 4- di oxo- 1
, 2, 3, 4-  tpatimahnyyljdarberfyd jiscingl di ny Ecar bonyl i gl yci ne; 15N ({ .

32 0/c] ohiexy L & e X4l AR BLPIPTNR S QNRER s deo- 1. 2.3, 4
[ 1- Cycl oherahdr3-5(Frigvdnytatvphyl 2hokebut y1) - 61 hydr oxy- 2, 4-di oxo- 1,2,3

' Sycnghoxy 1 5120 PR AR PR b P R Bl et
, 2, 3, 4- Atiwidighlpabanybghygmem di nyl } car bonyEgl yci ne;
N-({1-Cyclohexyl-3-[(3,4-difluorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-({3-(2-Cyclopropylethyl)-6-hydroxy-1-[4-(methyloxy)phenyl]-2,4-dioxo-1,2,3,4-
20  tetrahydro-5-pyrimidinyl}carbonyl)glycine;
N-{[3-(2-Cyclopropylethyl)-6-hydroxy- 1-(3-nitrophenyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-({3-(2-Cyclopropylethyl)-6-hydroxy-2,4-dioxo-1-[4-(2-thieny])phenyl]-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
25 N-{[1,3-Bis(1-ethylpropyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-[(6-Hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-[(1-Cyclohexyl-6-hydroxy-2,4-dioxo-3- {[4-(trifluoromethyl)phenyl jmethyl}-1,2,3,4-
tetrahydro-5-pyrimidinyl)carbonyl]glycine;
30 N-[(1,3-Dibutyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-{[1,3-Bis(2-cyclopropylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-1,3-bis(2-methylpropyl)-2,4-dioxo-1,2,3 ,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
35 N-({3-(2-Cyclopropylethyl)-6-hydroxy-1-[3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2,4-
dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl } carbonyl)glycine;
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N- ({342- (4- Cyanophenyl) - 2- oxoet hyl] -1

-cycl ohexyl- 6- hydroxy- 2, 4-di oxo-1, 2, 3, 4- tetrahydro-5-pyri midinyl
car bony EQW9Q0d Mis)o11 N( { PCT/US2007/071854
342- (1-Benzof uran-2-y1l)-2-oxoet hyll-1-cycl ohexyl 6- hydr oxy- 2, 4- di oxo-

EL 32Q?Cﬁ0hte§;£a]g¥ﬁ Jg (,5 lpg Topy etﬁylgglhﬁdr((:)%% Eg{' éZE Ig t}{}glzlrgath Gazgl 4- yl)p:i’lenyl -2,4-dioxo-
[132 (5/3 I4 Llewiﬁwldhxdris pplgmldmyt}ﬁm?bﬂy@é?ybmnyl} gl yci ne; 7V— 1
cl ohex - o e
1,2,3,4- tet)r/ar{%éﬁ'%c-yﬁpﬁ%ylrl'lﬁhrﬁ?ﬁé‘f%&?f}{cdéor on@ypfgengmgly i%%xAKﬁ E?hyj‘. cI ohexyl 3-
[(2 3- di fytimidipheay&ytighyhl- 6- hydr oxy- 2, 4- di oxo- 1, 2, 3, 4-
30 et Eanyclr o S ULl Mo SRRl Ml g BN A 1
pyrim di nytta)lytaobmyumlﬂlmy}c]arbghﬂ)glwaﬁeg ;
N[(1,3-Di I hyd 5-
pyE |( m di ny(l?ég ]ﬁgﬁbt% @ylcrlme §/1§foﬁg§6g]§gmf%2%ffo(xéf‘%di%tﬁ% ypg(r)n no] car bonyl |
- 3- cycl ohgxiynidiA hytorgykyeh2ind:- di oxo- 3, 4-di hydro- 1 (2M pyrl m di nylMexanoi c
id; b b
agl cycl ohexyl- {L%SCder{OhL)gygngy :(o&ngay%oma@ﬁ}‘%%m% 3‘%‘)@ Lg%lfr? %dﬁ)l nyl ] hexanoi c

aci d;10  pyrimidiay(] carbonyl}glycme

Eét %ﬁlyglhgx)éld\ir{[l[ (C’}’y&ﬁ)h ?%l 0f OrK/?dell(}xmalt(gy{H)henyMe% %ny ca’rlé"onyl}%xo 1,2,3,4-

57V- [ ( 1- Qymridingbyt D;34- twahydxys -Byrdmidinga@stibn?l} Gydnad; et r ahydr o- 5-

pyrimdinyl)c I _— )
P8 oyet ohexy 1 5 Hyar SSy T PPEidma 3 v dlehycaks) (B2 1. 20,4
- tetr ahmnmnﬁnyp}ycmbmydi}lgnyininar bonyl ) gl yci ne;

%;3?‘0‘}% Bh(()gg?}l&tpgﬁlﬁlyfxexg %E;l t;?uolrg by :(tcrlltitilel(%%}gmetgyls‘I eny R]%/ethyi} 6. Flly(Poxy 214 %03 4-totra

{ [ 6- Hydr ox3s3.2, tedrabljmoeé}-pim&d@ygcalquﬁgiymmgt yl)-1, 2, 3, 4-t et rahydr o- 5-
A e SEE T
3,4- tet mhynﬂlmd‘&al;bynjl)gi}dinnyl } ear bonyl ) gl yci ne;
ﬁ 50'\"; g [ g QF’); 'r 0 Wﬁ%ﬂ 1cyyc i 9@2 1?h19ro ?&1}&&1‘1‘3;1%‘-%9 LEYELAREX sl 2, 3. 4-tetra
20  tetrahydro-5- pyrlmldlnyl} carbonyl) glycme
N-[(3-{[2-Bromo-5-(methyloxy)phenyllmethyl} - 1-cyclohexyl-6-hydroxy-2,4-dioxo-
1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-[(3-{[2,4-Bis(trifluoromethyl)phenyl|methyl} - 1-cyclohexyl-6-hydroxy-2,4-dioxo-
1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
25 N-({3-[(2-Bromo-5-fluorophenyl)methyl]-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-[(3-{[2-Bromo-4-(1,1-dimethylethyl)phenyl|methyl} - 1-cyclohexyl-6-hydroxy-2,4-
dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-({1-Cyclohexyl-6-hydroxy-3-[(2-methylphenyl)methyl]-2,4-dioxo-1,2,3,4-tetrahydro-5-
30  pyrimidinyl}carbonyl)glycine;
N-{[1-Cyclohexyl-3-(1,1-dimethylpropyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine; and
N-{[1,3-Bis(2,6-dichlorophenyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine.
35

15



N- (

{1- Cycl ohexyl-3-[ (3, 4-di fl uorophenyl) net hyl] - 6- hydr oxy- 2, 4- di oxo-1, 2, 3, 4-

t et r ahydrwo2e@yrsoetiidi ny0 car bonyl ) gl ycine; N-( { 3-(2- CpClras2000/0y1854

et hyl') - 6- hydr oxy- 1- [ 4- (m et hyl oxy) pheny1] - 2, 4- di oxo- 1, 2, 3, 4-

20t et r ahydr o- din ar bon (o] e : :

(3 (2. Oy opr eyl yreéafﬁﬁ RIS KOS Y b il e sl oF 55 4o

hydr o- 5- ipyentionnTo 1l]mstraty pra_nrels)so{hyﬂ)ri]galnyg a n@npound of fornlhlﬂz( @

{3-(2-Cycl opropyl et hyl ) - 6-hydr oxy- 2 dIOXO 144- (2-thi enyl)phenyl] -1, 2, 3, 4-

t et rahydro-5-pyri m di ny0O carbonyl) 7V- { [1,3-Bis(1- ethylp

ropyl) - 6- hydroxy-2,4- diox o-g42,3)\4- tletra drqu pyrim dinyl ] earbonyl }

gl yci ne; N—[(6-Fydroxy-2,4-dio;dﬂ , ro-5-pyrim

i di nyl ) carbonyl ] gl ycine; [ (1- Cycflohexy1- 6- hydr oxy- 2, 4- di oxo- 3-

([4-(trifluoromethyl)phenyl ] megfy 0

t et rahydr o-5- pyri m di nyl ) carbonyl ] ¢} yci ne;

30N-[ (1, 3-Di butyl-6- hydroxy 2, 4-di Bxoqd, 2, 3, 4-tetrahydro-5-pyrimdinyl)carb

onyl] glyci ne;

E))[/ I:’LI % g: rslvgl}ze]‘ g% %Lg ﬂ{/l? y |Rle!a‘inl‘}lyly)areﬁthp ¥a%e%§ ?ﬁn’e? above %2 forh1ula‘?(l)4thté Srtoléeaéhydr 0-5-

[ 6-T- Tydnmxynﬁmﬁmbnsgaannmhmi@Hﬁmmk&AZ 4-di oxo-1, 2, 3, 4-tetrahydro- 5-

pyrim dinyl]earbonyl} glycine; 35N-( 4

{3-(2-Cycl opropyl et hyl ) - 6- hydrox 143 5 hy1-1,2,4-oxadiazol-3-y0pheny|]

-2,4- dioxo-1, 2, 3,4-tetrahydro- 5 11carbony1)glycine; WO

2007/ 150011PCT/ US2007/ 071854

N—({3 (2- Cycl opropyl et hyl ) - 6- hydré&y §4 £X2 met hyl- 1, 3-t hi azol - 4- yl)phenyl]
4- di oxol, 2, 3, 4-tetrahydro- 5- pyri mgi nyl grbonyl)gly0|ne

[[3 Cyclohexyl 6- hydr oxy- 2, 4- di oxo- 1- (4-pi peridinyl)-1, 2, 3, 4- tetrahydro 5-

pyri m di nytlchetaR baudR* hregheygame @3 fob Mofd Beup iAparh P IPPHA eliybiyd Ind an appropriate

E Eat4r aﬁy]:jr %S%Xuﬁé B?h ﬁgﬁ?’%@h@éy@égég®ﬁ%y 3163%?%%1 Zil_pR'EOp{Iélte solvent, such as ethanol, under

[ 1, 3-1Bi s (clthdrconwertidiyl theroplyddnitibisdi OX yric2owave ireaxiatidn, 20 Brd atcempainy df o- 5- pyri

F%iCyLIoH%&Vq @yﬁ%ﬁﬁg%%gigjééﬁ%f%j% 8L b peri diny1)-1, 2, 3, 4-tetrahydro-5-

or a process for preparing a compound of formula (I) wherein X, Y, R', R?, R? and R* are

the same as defined above for formula (I), the process comprising treating a compound of formula

B:

15 R B
wherein X, Y, R', R*, R* and R* are the same as for those groups in formula (I) with an alkali such
as sodium hydroxide, in an appropriate solvent, such as aqueous ethanol, at a suitable temperature
such as room temperature, to form a compound of formula (I) where R” is -OH;
or a process for preparing a compound of formula (I) wherein X, Y, R', R%, R? are the same
20  as defined above for formula () and R* is piperidinyl, the process comprising treating a compound

of formula C:
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10pyri m di nyl ] carbonyl gl yci ne; N-

[[ 3- Cycl ohexyl- 6- hydr oxy- 2, 4-di oxo-1-(1- [ [(phenyl net hyOoxy] carbonyl} -
pi peri di ny@Redr/2p@14-t et rahydro-5-pyri m di nyl ] car bonyl } pgitguseeve/o7i8ss [ [ - (
-Acetyl-3-pipe ri di nyl)-3-cycl ohexyl-6-hydroxy-2,4-di oxo-1,2,3,4-te
ahydro-5- pyrimdinyl]carbonyl} egC|ne 15hb[(1 Cyclohexyl 3-

[[4-fluoro-2-(trifluoronethyl) enyI t hydroxy 2, 4- di oxo-

1, 2, 3, 4-t et rahydro- 5- pyri m diiy N—(

[ 3- [(2 Br onophenyl) net hy1] - 1- ohexyll - dro%y 2, 4-di oxo-1, 2, 3, 4-tetrahy
N - c

dro-5- pyrimdinyflcarbonyOgl yci ng; Iohexyl 3- [(2,6- dICh|O rophe
nyOnet hyl ] - 6- hydr oxy- 2, 4-di oxo-1, 2, 3 - 20tetrahydro 5-pyri mdinyl}

car bonyl ) gl yci ne; N[(3- []2- BronD 5- (met hylCo xy) phenyl ] met hyl }
- 1- cycl ohgneyeln R- ‘hy@lr M%reﬂméiga%q;foz thosarb&ls n@mﬁﬁ@(@wﬁu b zli@ygihgé'zl@eﬁtar bonyl ]
gl yci ne; flu orometh

- 1- cycl otesdyas aeetwal?yé;a%@ m wapm@afe solvpny sych s @ﬂﬁ%%d st wrt?hﬁ @mAseEEr bonyl ] g

lycine; guchas 130 °C, to form a compound of formula (I) where R” is -OH, and R” is acylplperldln I

25N ([3-[(2-Bromp-5-fluoro Ren 1) et hyl ] - 1- cycl ohexyl - 6 1‘3&;drox 2 4- di oxo- 1

,2,3,8- tetr aHW}“dle@PWW?t o thwe}sklél%% Eé‘lmﬂ)tbwléﬁ Cﬁ@POLN-df P

romet hyl e&Ryin)oRHEMM Sk tdﬁ%&&ﬁk forths Gi¢gh@hexyl- 6- hydr oxy- 2, 4-

di oxo-1, 2, 3, 4-tetrahydro-5 pyr|nldlnyI)carbonyI]egC|ne; N (

{1- Cyclohexyl 6- hydr oxy- 3- [ ( 2- net hyl phenyemet hyl ] - 2, 4- di oxo-1, 2, 3, 4-tetrahy

dro-5- 30pyri yl garbo nyl)glyc I ne; N [ 0

[ 1- Cycl ohexyl- t hyl propyl) - 6- hydroxy 2,4
Y i

may

R3
i oxQ-1, 2¢3, 4-tetrahydro

-5- pyrinR n ine; and N R R?
[,3is(2,6-dibh hydr oxy- 2, 4-di oxo-1,H, 3, tet¢?hyd 0- 5-
pyri m di nyligarbg l ycighe. 35 0
X l}l O X l}l OH
1 1
R4 R ()
O YH R’
4 2
R R
~ N = N %}/ )fL %(
H
A o
X w @)
1
R™ (0) (ID)
10 All tautomeric forms of the compounds described herein, including mixtures thereof, are

intended to be encompassed within the scope of the invention. Generally, the compounds

exemplified herein have been assigned names based on the structure of the tautomer of formaula

(IA). It should be understood that any reference to named compounds of this invention is intended

to encompass all tautomers of the named compounds and any mixtures of tautomers of the named
15  compounds.

The compounds of formula (I) may be prepared in crystalline or non-crystalline form, and,
if crystalline, may optionally be solvated, e.g. as the hydrate. This invention includes within its
scope stoichiometric solvates (e.g. hydrates) as well as compounds containing variable amounts of
solvent (e.g. water).

20 Certain of the compounds described herein may contain one or more chiral atoms, or may

otherwise be capable of existing as two enantiomers. The compounds claimed below include
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WO 2007/ 150011PCT/ US2007/ 071854 Processes for preparing the conpound
of fornmula (1) are also within the anbit of this invention. To illustrate,
a processwbapoprsepari ng a conpound of fornmula (1) OH YRBCT/US2&\Moersei n X, Y,
121, R2, R3 and R4 are the sane as defined above for forrmula (T), the

process Co gels% % nttlorlr(lae?'st | Q}% 1a Slfortﬁje(al’elrrllzgltlgmerfs 8rr gl‘élnfltlomenf:zﬁ:ﬁ (e.]iLSI(?fl%d {nl’%xturf\;/wgsagl gn d

121 and RI*areé &'8ame as hos& groups

an appr oposlsaamelu&lmls@thirsuhektoacsoﬂth@mchnamadue dyealhdn‘{ﬁlaﬂwﬁh}wmdéthe Jdongroendsi N an
appropriate.s al er vent.i.on t her nmal
condi ti on% rese“‘ﬁggﬁﬁf‘%m‘g‘mme"?ﬁ?lr‘“ae v Weﬂ 5 ?%‘(r eh"t”-"co a‘%gamﬁc?qm}l ! @gmﬂ a (1)
where Y |131xmreslﬂibrao£ Thelates@nizhvmion slscH;ovens tlge ipdiodes someans optheplameadg a conpound

19]:)I‘ ]ICTS [52“2 ?3‘ ﬂ;' Linﬁs as mlx{ures S\Vlth 1somers tﬁeo%tlrll, \éIEAh g‘r{ecor tmo?e (ﬁlarrﬁecgr?tel%s fefl}l\pe?tdaa?gve 1f50r

OHY R3 R4 K) th‘xle\lth@@;}a&t dlfferent isomeric forms they may be separated or resolved one from the
other by conventional methods, or any given isomer may be obtained by conventional synthetic
methods or by stereospecific or asymmetric syntheses.

While it is possible that, for use in therapy, a compound of formula (1), as well as salts,

10  solvates and the like, may be administered as a neat preparation, i.e. no additional carrier, the more
usual practice is to present the active ingredient confected with a carrier or diluent. Accordingly,
the invention further provides pharmaceutical compositions, which includes a compound of
formula (I) and salts, solvates and the like, and one or more pharmaceutically acceptable carriers,
diluents, or excipients. The compounds of formula (I) and salts, solvates, etc, are as described

15  above. The carrier(s), diluent(s) or excipient(s) must be acceptable in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the recipient
thereof. In accordance with another aspect of the invention there is also provided a process for the
preparation of a pharmaceutical formulation including admixing a compound of the formula (I), or
salts, solvates etc, with one or more pharmaceutically acceptable carriers, diluents or excipients.

20 It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of formula (I), which may be made prior to a final deprotection stage, may not possess
pharmacological activity as such, but may, in certain instances, be administered orally or parenterally
and thereafter metabolised in the body to form compounds of the invention which are
pharmacologically active. Such derivatives may therefore be described as “prodrugs”. Further, certain

25  compounds of the invention may act as prodrugs of other compounds of the invention. All protected
derivatives and prodrugs of compounds of the invention are included within the scope of the invention.
It will further be appreciated by those skilled in the art, that certain moieties, known to those skilled in
the art as “pro-moieties” may be placed on appropriate functionalities when such functionalities are
present within compounds of the invention. Preferred prodrugs for compounds of the invention

30  include: esters, carbonate esters, hemi-esters, phosphate esters, nitro esters, sulfate esters, sulfoxides,
amides, carbamates, azo-compounds, phosphamides, glycosides, ethers, acetals and ketals.

Pharmaceutical compositions may be presented in unit dose forms containing a
predetermined amount of active ingredient per unit dose. Such a unit may contain, for example,
0.5 mg to 1 g, preferably 1 mg to 700 mg, more preferably 5 mg to 100 mg of a compound of the

35  formula (I), depending on the condition being treated, the route of administration and the age,

weight and condition of the patient, or pharmaceutical compositions may be presented in unit dose
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Xi"N0O R wherein X, Y, 121, R2, R3 and R4 are the same as for those groups
in formula (1) with an al kali such as sodi um hydroxi de, in an appropriate
sol vent, wWocho7aso|aqueous et hanol, at a suitabl e tenperafarassacio7ess r oom
tenperature, to forma conpound of formula (1) where R2 is -OH,

or a process for. repar; 1N d_of .formm e 121, R2,
R T i i R R L o

t he pr ocesspedips kisithnge tqneaatlmgrgdalydosmwbddoeé af hnrﬂuhmvé:recnmt)m an

2007/ 150011PCT/U Q7 185 NO,.H | wherein X
v, Ve, angrprns PERREEarafuGtink i utinlie i) | RS

acyl at I ngoagesifions umhbalsrem@tby@nanh&dmwheds wall lalnwapnhopiianaaoe agol vent, such
as acetic aci at .a.s i tabl JLemper ature orrpound
of fopmila (1) ufee @Rl b AR R PHREE S o B GRS R o Bplo BT PufS

appr eci atfeckxbyple ﬂmﬁe oedl(lhctlectlng buctzﬂer mbhngulala,trecttzhenaeabrtmmwhdsclmhng‘ loceall a (1)

may exi Sts ?lhnguaﬁ%r Qs gl%t al‘ﬁl maf) IrC tgra r{lnclugucg'u utaneous n:l'ramusc LaUt omer i ¢
forms of the compounds crbed’her i 'nck {urésthereof are

i nt ended itteevheue nciotrpiessdcovkt &mqh cbinposgoop@apbe prb[mrddrbvenjz method Gemarial | y,

t he conpaqund e I|f ed h |n have been . SSI ned n t he
structur o v REEPRGY Srrerai P Mimdiear e FRp AR RB e HORE AR S8 [ ha
any H@feroemeds)tcmexmﬁd(s):onpounds of this invention is intended to encorrpass

all tautoners f _the naned c ou m Xxtures f t au t he
naned 15COWpOUP?ll rrnaceuucaa comlﬁqsqrrgs a(ﬂ%ted ?‘r ora}'jl %nlnlstrﬁtlon (nﬁ/ %{gesebl 68 5615%63% din
cryst al | iungs oxch mpmﬂqwt ablletsnmwfdelrsm gramdgs; sdlutony sitsadplensiens mmuaecmpbr mnal ly be

sol vat ed, eogs liquids IQYO Irng‘%rew 1Tsh|0rs B ertrllon demuiswns 3r \\{l\ﬂtérhn il tS 4Scope
st oi chi om(el%1 S (h/ (a }F@dra esf') el onpounds coﬂ'tlal ni ng

vari abl e camiswm‘s.s of sol vent ( e.g. water). 200er t a| n of t he conpounds
desc 1 iSbed her eéarﬁsurfa%reclgg y pre%gr?ngoarpo gremiggllrer g‘sl desc e above afE }{lhng formed
gelatin sheaths. Glidants and lubricants such as colloidal silica, talc, magnesium stearate, calcium
stearate or solid polyethylene glycol can be added to the powder mixture before the filling
operation. A disintegrating or solubilizing agent such as agar-agar, calcium carbonate or sodium
carbonate can also be added to improve the availability of the medicament when the capsule is
20  ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders include starch,
gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic gums
such as acacia, tragacanth or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes

25  and the like. Lubricants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like.
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum
and the like. Tablets are formulated, for example, by preparing a powder mixture, granulating or
slugging, adding a lubricant and disintegrant and pressing into tablets. A powder mixture is

30  prepared by mixing the compound, suitably comminuted, with a diluent or base as described above,
and optionally, with a binder such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl
pyrrolidone, a solution retardant such as paraffin, a resorption accelerator such as a quaternary salt
and/or an absorption agent such as bentonite, kaolin or dicalcium phosphate. The powder mixture
can be granulated by tablet forming dies by means of the addition of stearic acid, a stearate salt,

35  talc or mineral oil. The lubricated mixture is then compressed into tablets. The compounds of the

present invention can also be combined with a free flowing inert carrier and compressed into
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the type of formulation in question, for example those suitable for oral administration may include
flavouring agents.
A therapeutically effective amount of a compound of the present invention will depend
upon a number of factors including, for example, the age and weight of the intended recipient, the
35  precise condition requiring treatment and its severity, the nature of the formulation, and the route

of administration, and will ultimately be at the discretion of the attendant prescribing the
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WO 2007/ 150011PCT/ US2007/ 071854 fornms contai ning a predeterm ned anount of
active ingredient per unit dose. Preferred unit dosage conpositions are

t hose corweiznimigomidai | y dose or sub-dose, as herein abece/use@i7iogmds4 or an
appropriate fraction thereof, of an active ingredient. Furthernore, such
phar mace yt L gal;o e qRROSLL L o MRY RS, RF £RAL &G, Y BRYLH PG TELAGHS, ve! |
known in the pharnmacy AP B AT TRESUE e corrp05|ut| ns nay be agapt ed for
adm ni st raatmowilhgerarly &p prtbpranget of 0100 Uteel 00 gy kgdwdyrpriehtnf rdcipéenopalday,i ncl udi ng
buccal or | i ngual ), rect asal , tapical (iLnclyding buccal, . sublingual
or tr anedt iR % it oni T84 Fne REBRb SRR ROL Rk AutiEER

i nt r anmus catualramount peadayrvawsl soitabilnba ache 7 a0 mgantlehis Soant meyipogvdniions may be
prepared by a thod .kno in the art, of macy... f.or, exanple b

br i g TS E BT TRl Ml (PP, AR RS ¥ il B Bt () or
exci pi entths yhe total daily dd8h &rthawewt Aoaffecmaposunt bOnsitadayptagdett. omapbal adm

ni straf i on, e B &SRNLE ALl SELELE: Wh St ASuGRARIH! 8. 0n i abl et s;
powder s or granu? e ISol°0t ons or Suspensi ons 1'n aqueous or ‘non- aqueous

| i qui ds; cadisdgeé thhodmdardipsagés vosild lerappiopridtafonatasment iofihe dthemohditigngefored

wat er - i n-t(c))iall)o IGi qui d emul sions. 15Capsul es are nmade by preparing a powder

m xture, ‘a8 déscribed above, and filli ng forned gelatin sheaths. didants
and Mdbricants such as colloidal silica, talc, nagnesium stearate, calcium
stearate (pr. lstq)l isd pol yet hyl ene gl ycol can be added to the powder m xture
before the filti ng operation. A disintegrating or solubilizing agent such
as agar - dgar cadehylidinmidamolonat e or sodi um carbonate can al so be added to

i nprove t avaiJl abi | it the,nedi canent when the capsul e is 20i ngested.
Mor eover , élnggilgéﬁ%}cg%lo%'r“(')dﬁlénéiggg'g?ey, sui tabl e binders, |ubricants,

di si nt egriANDngdisgempyd aanliabokydate ng agents can al so be incorporated into the
m Xt yge. [%iét—%p*/—%in?itﬁ]qz%gt%m%déd ude starch, gelatin, natural sugars such as
gl ucose or beta-| dct 0s€, “Corn sweet eners, natural and synt heti c guns such
as acaci HMF ragacandtiylformaod um al gi nat e, car boxynet hyl cel | ul ose,

pol yet hyl Sogld;{rgah 1s) O;‘(ﬁ% 25and the like. Lubricants used in these dosage
forms include soO ||ﬂn ol'eat e, sodium stearate, nagnesium stearate, sodium
benzoat e, HEdd+ high acsuetlguidsboimamgaiphor i de and the |like. Disintegrators

i nclude, without limtation reh hyl cellul ose, agar, bentonite,
xant han gL\t,J&rﬁMagn gqcuhdecmOlﬂ%téo.g%?g)gﬁtg%ssg%ﬁrgggt rmul ated, for exanple, by preparing
a powder MMRt-uwelcarguagneticatsomgpcor sl uggi ng, addi ng a | ubricant and

di si nt egrrgp}oogngmﬁer&%%i ng into tablets. A powder m xture is 30prepared by
m xi ng the comnmpou d, Suitably conm nuted, with a diluent or base as

descri bed'fabeVefluaedetgptidonal | y, with a binder such as

car boxyneltkﬂy_ltgtgghl ?UO%?&E an aliginate, gelatin, or polyvinyl pyrrolidone, a
sol ution Tretardant such as paraffin, a resorption accelerator such as a
guaternary salt and/or an absorption agent such as bentonite, kaolin or

di calzgi ur@&r&lqgaq g%e.ml;ll'l g powder mixture can be granulated by tablet form ng
di es by neans o e addition of stearic acid, a stearate salt, 35talc or
m neral oil. The chmprindadfelds mvxition evay §e mhdrbyconrpete 9§mcthodst oclvdibg stglardThe

conmpounds,of. t he, present . i ti canp also be c i ne it fr fl ow ng

nert - cartPaphiaRlERANy SHSDELOICEM 50 25T TRepRE R b0 el ot <

di rect|y uwssharwgoindgatedr blughtivhgngrbryuthetic mghais asisergyt refpvetrelpben A cl ear

coat i ng. oPPuf bR SPAL LIGERENEMUEL & EREAIMEET O o "ax " Can be

provid@ed. Dyedtarposndsafigdverabfddeda tiomehbswemoattymgshadpkativatin dguitsh di f f er ent

gple';)a?ggq?%%g 0558.9%55 ljl];s] :S?H! If(g’(ﬁ)lriﬁggljg by[a%g fo?lloxliqnlg(ggf]nthe%}é HR e nlgx aff loi' e Sche &N be
described below, it is well understood that protecting groups for sensitive or reactive groups are

employed where necessary in accordance with general principles of chemistry. Protecting groups
are manipulated according to standard methods of organic synthesis (T. W. Green and P. G. M.

35  Wauts (1991) Protecting Groups in Organic Synthesis, John Wiley & Sons). These groups are

removed at a convenient stage of the compound synthesis using methods that are readily apparent
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a given quantity contains a predeterm ned anount of a conpound of fornula
(I'). Syrups can be prepared by dissolving the conpound in a suitably

fl avor ed woQueousomal uti on, while elixirs are prepared tRrcoaghooreissse of a
non-toxi c al coholic vehicle. Suspensions can be fornul ated by di spersing
terﬁoi;)lngﬁg oiebsklslges etge ar? Xf ese]ﬁalo?llo }r)]rgcse%l lélgé \lvle ﬁ eaécglé)r? g(:)';n:,d {ofé%{d o eggs as
pr eser vatthaiesxgcuftiomviwmil badazhststevevﬂuthhpraparp@ppécmmhncblolf foomula &) uTkdse skikkelt ener s
g_:j dSSCChaI‘ ki aﬁ{xﬁ Ee@gé{nzaerl} a gtérg({cgnter%%?stlr? coemrpsohn(?sr?glfo%lélg 'Sf[) kgc%rar&%g@e‘i ?leons
for oral mﬂnﬁtrﬁrﬁx@hﬂtcmtmc(huﬂeshmh p@subiecstemmoapts ah@melddesﬁhe)nbamMHacqmumhn al so
g? gn§ g)egthe 1néipvt1(ﬁ1af)n tlomerssua%twaeiln“; he E(fen’)lfpe()%g(? 1s%esneg as alstsnﬁ% fiq}%)l{% Irpe¥ 1 Ig%;“ ng
Phar mace thelobained: bymasospcanﬁmsyaﬁieqm cedbyfrﬂolunemfalhe ﬂadhprndlst oraatny oamvmaynt be

D B R SR 57 o S e, oPLLRPBHEAG Bl BOTPOST L1 on
creans, géfested pasiyesifabfeorattpddmospmehe a‘rOrSmI falt dxample, RORhemuace of Orgalic

fornmul arions. ad d f a er al ) ncl ud ueous and
non- aqueo%’smp%%‘?%?g | njﬁe%% %Iﬁwélo i qg‘rﬁnw h( 1%%6“ 1%{1'c%61§§]‘ i -oxi dants,
buf f d0s, bacteriostats and soI utes which render t he conposition isotonic
W th the Iﬁl QPaQePI(/[eEh% 0 gporem pi ent; and aqueous and non-agueous
steril e suspensi ons I"ncl ude suspendlng agents and t hi ckening
agents. The phar rraceutl cal corrpomh&jmy be presented in unit-dose or
mul ti-dose containers, 25for exanple sealed anmpoules gnd vials, and nay be
stored in a freeze- drled(lyophlll ) C tion 4equ ri nIythe
addition of the sterile liquid carEﬁ(lg% ?(gzgle arrp ;&F%r i nj ections,

i medi ately prior FQuseCOBtt emper anealls i nj ec’c*ron ol utj ons and

suspensi ons nmay be prepared from st éi| eOpowder s, Xgradul €5 and tablets. It
shoul d be understood that in additior'to the ingredieRts particularly

menti oned above, 30 the pharmacewti gal conpositions may include other
agents conventional in the g att avi g regarg] to the type of forrmulation in
guestion, for exanple those SLNt e foryoral adm nistration may include
fl avouring agents. T At utﬁ'cald y effective amount of a conpound
of the present invention wlX déﬁoen@ upon a nunber of factors including,
for exanple, the age and wei ght ROf the intended recipient, the 35precise
condi tion requi a s [ e nat e

for mul ati on, %angll\{]%elrﬁﬁﬁi ge %?chg%on{js P(gh IH%F (ﬂoxalnf rﬂ? ngegf/at’bcé at the
di scriétion of tHQJ(H{ZC@BIGIHDEU,@@BICréomngllamVe.V\D

2007/ 150011PCT/ US2007/ 071854 nedi cati on. However, an effective anount of a
conpound of forrmula (1) for the treatnment of anemia will generally be in
the range of 0.001 to 100 ng/ kg bodySotermt® of recipient per day, suitably
in the range of .01 to 10 ng/kg body wei ght per day, For a 70kg adult
manmmal , the actual anmount per day leﬁul d suitably bgjfrom7 to 700 ng and
this amount may be gi veR: | hi a 5gi ngl eNtdose per o in a nunber (such as
two, three, four, five Ornsbx)y—of~s Qses per ch that the total
daily dose is the sane. An effective anmount of @ saNt &r solvate, etc., may
be determ ned as a proportion of the ef Rective anmpbwit of the compound of
formula (1) per se. It is envisaged tboat ysinm | ar dosages woul d be

appropriate for treatnment of the FqiLhe\c ditionsyreferred to above. 10
c N N
H

o

a) R'NH,, CH,Cl, or R'NH,.HC], base, CH,Cl,; ) CH,(C(O)Cl),, CH,Cl,, reflux or
20 CH,(CO,Et),, NaOEt, MeO(CH,),0H, reflux or 1. EtO,CCH,COCI, CHCl;, 70 °C 2.
DBU, CHCl;, 70 °C; ¢) 1. YCNCH,CO,Et,, EtPr',N, CHCl; or CH,Cl, 2. aq NaOH, EtOH,
1t.
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Definitions CD1- carbonyl di-im dazole DBU

-1, 8-di azabi cycl o[ 5. 4. 0J undec-7-ene DI AD - dii sopropyl azodi carboxylate 15
DVA - N, NWwoizoetisgdiacet am de DIVIT - Al, Ar-di net hyl f or maRrCaa SBMS@7 1854

di et hyl sul f oxi de HPLC - high pressure liquid chromatography LG M5 - |iquid
chr omat ogr aphy/ mass spectronmetry 20 NVR - nucl ear magnetic resonance rt -
roomtenperature TFA - Trifluoroacetic acid THF - tetrahydrofuran 25

Chem cal Background: The Schepedrtts R3f= RYi s i nvention nay be nade by
a variety of nethods, including standard chem stry; #&ny previously defined
variable will continue to hav&<he previousl ¥l4defi nefl nmeani n% unl ess
otherwise indicated. Illugtrati genaescadmesy Nt ) O8rc set out

bel ow and t hen speEiNHLc—t:owpou N the—Tmwentd on ias Wrepgared are given in
t he exanpl es. 30Conpounds of generlal fornula Q1) fl\mayobe prepared by nethods
known in the art of organic synthesis as set fort®l in part by the foll ow ng
synthesis schenes. In all of the schenes described below, it is well
understood that protecting gr ?;&ofor sensitive or reactive groups are

enpl oyed wh ¥ LN ATTOr da ikt h general principles of

chem stry. gg%ﬁgtﬁﬁ/%;a%r%%s are néﬁlﬁ%ﬁ’,\%t ed according to standard net hods
of organic synthesis (T. W Geen and P. G M 35Wits (1991) Protecting

G oups in Oganic Synthesis John W IS3hefeSpns). These groups are renoved at
a conveni ent stage of the conpoynd synthesis using net pﬁdsothat are readily
apparent WO 20@j7/ 150011PCT/,US2 I67/ 71854 to those_ski

edijin the art. The

sel ection of protessesaas ViEMN feas i onbcondiny eF of
their executi%rl shal | “be consjstept Wth the prepara}lj\on of Konmpounds of
formula (T).0 h%seekilledo N~ o 07 "N 70

R1

a) OCNCH,CO,Et, EtPr';,N, CHCl; or CH,Cly; b) 1. R"Hal, Na/K,COs, DMF or DMA, 100
°C or R'Hal, pol-BEMP, DMF, 120 °C, microwave 2. aq NaOH, MeOH or EtOH, rt.

10

Scheme 5

0 OH O
R* R* R*
\N\\ a \N _b . \N AN N/\H/OH
o A A g
R’ 07 "N" o 07 N" o
R R
a) 1. CHy(CO,H),, THF, 0 °C — rt 2. EtOH, reflux; 4) 1. OCNCH,CO,Et, EtPr,N, CH,Cl, 2.
aq NaOH, EtOH, rt.

15

Scheme 6

HN OH O
Q Q OH
N
Ph/\O)J\I\O\ a Ph/\O)]\N as scheme 2 j\ N/\ﬂ/
I —_— o}
07 N7 o
OH NH, R
a) 1. Phthalimide, DIAD, PPh;, THF 2. (NH,),, EtOH, reflux.

20 Scheme 7
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in the art wll

(I'). Accordingly, the present invention includes both possible
st er eoi sowenrgo7arsdolincl udes not only racem ¢ conpounds 5ipatr/ush@zionssyi dual

recogni ze if a stereoeenter exists in conpounds of fornula

enantiomers as well. Wen a conmpound is desired as a single enantioner, it
may be obtai ned by stereospecifie synthesisgor by resolution of the final
product or any convenient internediate. Res@lution of the final product, an
i nt ermedi at e, ofNa “$t aroHi mat eri al may efte te HbyDany suitable met hod
known in the art! , L opie op, Stereoche HConpounds by
rsﬁlenEe 1994) . 10

E L Eliel, S. H WYen] atd U N _Minder (Wley
[I'lustrated Met hodsqyety aral?on Schene 1 EthGEQ
b XN, ...-<
RINCO 60C, b) 1. NaH, THE or dioxane, rt 2. RTNCX,

-, 0 HNOM 11 1 RR a) J;,}.;NaH THE, rt 2.

DBU, EtOH, a6, AQH.ddave. Schene 2

5

10

15

20

25

Experimentals
Example 1
Q\[::l\ OH O
OH
NI N
YN
(e} N O

N-{[1-(4-Chlorophenyl)-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

la).  Diethyl {[(phenylmethyl)amino]carbonyl}propanedioate. A solution of diethyl malonate

(1.52 mL, 10.0 mmoles) in dry tetrahydrofuran (20 mL) was added to a suspension of sodium
hydride (60% suspension in mineral oil, 500 mg, 12.5 mmoles) under argon atmosphere at room
temperature. After stirring for 15 minutes, a solution of benzyl isocyanate (1.33 mL, 10.0 mmoles)
was added and the mixture was heated at 60°C for 3 hours. The mixture was cooled, carefully
acidified with 1 molar hydrochloric acid and the tetrahydrofuran evaporated. The mixture was
diluted with water and extracted twice with chloroform. The combined extracts were washed twice
with brine, dried and evaporated. Crystallization from ether-hexane afforded the title compound as
a white solid, 1.2 g, 40%. 1H NMR (400 MHz, DMSO-d;) 6 ppm 1.20 (t, /<7.20 Hz, 6 H) 4.11 -
4.20 (m, 4 H) 4.33 (d, J=6.06 Hz, 2 H) 4.56 (s, 1 H) 7.24 (s, 1 H) 7.25 - 7.36 (m, 5 H) 8.74 (4,
J=5.68 Hz, 1 H).

1b) Ethyl 1-(4-chlorophenyl)-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-1.2.3.4-tetrahydro-5-

pyrimidinecarboxylate. Diethyl {[(phenylmethyl)amino]carbonyl}propanedioate (293 mg, 1.0

mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 100 mg, 2.5
mmoles) in dry tetrahydrofuran (50 mL) and stirred for 10 minutes under argon. 4-Chlorophenyl
isocyanate was added and the mixture was heated under reflux for 2 hours, cooled, acidified with 1

molar hydrochloric acid and extracted with ethyl acetate. Flash chromatography (hexane-ethyl

24

00 Et®, CCO, Et kOO, Et

eat; c) 15H2NCH2COZH,



a) R NH2, CH2Cl12 or RINF12.FICl, base, CH2Cl2; h a-140a, CH2Cl2, reflux or
20CH2( CO2EO2, NaOEt, MeQ(CH2)20H, reflux or 1. EtQ2CCH2COCl1l, CHC13, 70 C 2.
DBU, CHCIMO 20@/%3po1e, ) 1. YCNCH2COREt" EtPrl 2N, CHCL3 or PCHASI®2/078§4 NaOH,
EtOH, rt. WD 2007/150011PCT/US2007/071854 Schenme 3 (for R = R4) a)

ORNCHD OO R fed e o T RS By S0 T R Qo iz oy S St b B 00

100 C or (RUHab7 HpclH)BEMRY, BVIB7 HE2DHES.0M{sCT BWVAZE- 228 ath,-11HNarCOH, - 7M7th 6H) EtOH
rt. Scher;es35(dg;|8(%9%tz.2ﬁ5\r'. Cca- N RONO ONOO

5 I¢) N-{[1-(4-Chlorophenyl)-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3.4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine. A mixture of ethyl 1-(4-chlorophenyl)-6-hydroxy-2,4-dioxo-3-
(phenylmethyl)- 1,2,3 4-tetrahydro-5-pyrimidinecarboxylate (225 mg, 0.56 mmoles), DBU (200

mg, 1.31 mmoles) and glycine (100 mg, 1.33 mmoles) in ethanol (10 mL) was sealed in a flask and
heated in a microwave reactor at 160°C for 1 hour. The reaction mixture was evaporated, dissolved
10  in chloroform and washed with 1 molar hydrochloric acid. Evaporation of the residue and
separation by preparative HPLC (10-80% acetonitrile-water-0.1%TFA) afforded the title
compound (25 mg, 10%) 1H NMR (400 MHz, DMSO-ds) ¢ ppm 4.13 (d, J/=5.81 Hz, 2 H) 5.03 (s,
2H)7.24-7.29 (m, 1 H) 7.31 - 7.38 (m, 4 H) 7.42 (d, /=8.34 Hz, 2 H) 7.52 - 7.58 (m, 2 H) 10.07
(s, | H) 13.11 (s, 1 H)
15
Example 2

0O OH O

N-{[1-{[2.4-Bis(methyloxy)phenyl]methyl}-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-1.2.3.4-

tetrahydro-5-pyrimidinyl]carbonyl} glycine
20 2a) Ethyl 1-{[2.4-bis(methyloxy)phenvl]methy]}-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-

1,2,3 4-tetrahydro-5-pyrimidinecarboxylate. Diethyl

{[(phenylmethyl)amino]carbonyl}propanedioate (820 mg, 2.8 mmoles) was added to a suspension
of sodium hydride (60% suspension in mineral oil, 280 mg, 7.0 mmoles) in dry tetrahydrofuran (50
mL) and stirred for 10 minutes under argon. 2,4-dimethoxybenzyl isocyanate (1.0 mL, 6.0

25  mmoles) was added and the mixture heated under reflux for 3 hours, cooled, acidified with 1 molar
hydrochloric acid and extracted with ethyl acetate. Flash chromatography (30% methanol in
dichloromethane) afforded the title compound (480 mg, 39%) 1H NMR (400 MHz, DMSO-d) &
ppm 1.15 (t,J=6.69 Hz, 3 H) 3.71 (s, 3 H) 3.78 (s, 3 H) 4.09 (q, /=5.05 Hz, 1 H) 4.81 (s, 2 H) 4.92
(s,2 H) 6.40 - 6.59 (m, 3 H) 6.62 - 7.26 (m, 5 H).

30
2b) N-{[1-{[2.4-bis(methyloxy)phenyl|methyl}-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-
1,2.3 4-tetrahydro-5-pyrimidinyl]carbonyl} glycine. A mixture of ethyl 1-{[2,4-

25




111 a) 1. CH(C2H)2, THF, 0 C - rt 2. EtOH, reflux; N . OCNCH2CQO2Et,
EtPri12N, CH2Cl12 2. ag NaOH, EtOH, P. Schene 6 a) 1. Phthalimdc,
DI AD, PPMSO 2004A52011( NH2) 2, Et OH, reflux. 20Schenme 7 WOPCT/US2007/071854
2007/ 150011PCT/ US2007/ 071854 O \I-r.""OH OOH 0 OHaCH O N 000 N 00 I a)

Ac20, Ac a 0]
1-1-(4-Ch R gﬂ% heém )Ill}er% t}cliyrlgl%nhyér E%?gg) o Oég(f’heﬁlél?nemt hyT’) ei?%%“%‘?‘i‘- t et rahydr
0-5- pvi |pynd1ndn}dcdirba¢yﬂwm@ﬂ(l) mg QIZﬁ mmole§)ODBU£(76 DRt Suprinoles) and glycine (38 mg, 0.5

lrré_lpgﬁn%/l A &gs) )m gﬁlangi (% ti sealeerir(l) P ﬁglsﬁ he I?‘ea?ed 1r'1A‘ a %%&yéavgpeagt]:)r 29 i1 g&"E%(Lr 1

hour. The reaction mixture was diluted with 1 molar hydrochloric acid and extracted with ethyl

5 acetate. Purification by preparative HPLC (10-80% acetonitrile-water-0.1%TFA) afforded the title
compound (50 mg, 42%) 1H NMR (400 MHz, DMSO-ds) 6 ppm 3.71 - 3.81 (m, 6 H) 4.13 (d,
J=5.31Hz,2 H)4.92 (s,2 H) 5.03 (5, 2 H) 6.39 - 6.49 (m, 1 H) 6.56 (s, 1 H) 6.81 (d, /=8.08 Hz, 1
H) 7.24 - 7.36 (m, 5 H) 10.10 (s, 1 H) 13.10 (s, 1 H)

10 Example 3

C'\©\ OH O
OH
X
N*ﬁu“rr
o)
0

S)\N

o

N-{[1-(4-Chlorophenyl)-6-hydroxy-4-oxo0-3-(phenylmethyl)-2-thioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine
3a) Ethyl 1-(4-chlorophenyl)-6-hydroxy-4-oxo-3-(phenylmethyl)-2-thioxo-1,2,3.4-tetrahydro-

15  S-pyrimidinecarboxylate. Diethyl {[(phenylmethyl)amino]carbonyl}propanedioate (400 mg, 1.36

mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 200 mg, 5.0
mmoles) in dry dioxan (15 mL) and stirred for 10 minutes under argon. 4-Chlorophenyl
isothiocyanate (340 mg, 2.0 mmoles) was added and the mixture sealed in a pressure flask heated
in a microwave reactor at 100°C for 1 hour. The mixture was taken up in dichloromethane, washed

20  with 1 molar hydrochloric acid and dried. Flash chromatography (hexane-ethyl acetate) afforded
the title compound (85 mg, 20%) 1H NMR (400 MHz, DMSO-ds) & ppm 1.18 (t, J/=7.20 Hz, 3 H)
4.01-4.06 (q,/=7.20 Hz, 2 H) 4.89 (s, 2 H) 7.10 (d, /=8.59 Hz, 2 H) 7.26 - 7.31 (m, 5H) 7.39 (d,
J=8.59 Hz, 2 H).

25  3b) N-{[1-(4-Chlorophenyl)-6-hydroxy-4-oxo-3-(phenylmethyl)-2-thioxo-1,2,3.4-tetrahydro-5-

pyrimidinyljcarbonyl}glycine. A mixture of ethyl 1-(4-chlorophenyl)-6-hydroxy-4-oxo-3-

(phenylmethyl)-2-thioxo-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (85 mg, 0.21 mmoles), DBU
(90 mg, 0.6 mmoles) and glycine (60 mg, 0.8 mmoles) in ethanol (5 mL) was sealed in a flask and
heated in a microwave reactor at 160°C for 1 hour. The reaction mixture was diluted with 1 molar
30  hydrochloric acid and extracted twice with ethyl acetate. The combined extracts were washed with
1 molar hydrochloric acid, dried and evaporated. Purification by preparative HPLC (10-80%
acetonitrile-water-0.1%TFA) afforded the title compound (23 mg, 24%) 1H NMR (400 MHz,
26



(1.52 nL, 100 nmmoles) in dry tetrahydrofuran (20 nL) was added to a

suspensi on of sodi um hydride (60% suspension in mneral oil, 500 ng, 12.5
mrol es) uwoepo7arsgom at nosphere at room tenperature. Aft @cTAaSzeariongss or 15
m nutes, a solution of benzyl isocyanate (1.33 niL, 100 nmol es) 15was added

and the m r S e 0 r tur

careful | ?%gﬁc@f%ﬂ@’&l%ﬁ?ﬁ%ﬁ@% gﬁ{}gr%zsh? 7?459 ?06 %er%Z ﬁﬁﬁgt Faﬁgﬂ’r of ur an
evapor at ad.7.58h@, 80 Bze2 Was). o sut iedi 3wtk M@t er and extracted twice with

chl oroform The conbi ned extracts were washed twice with brine, dried and
evaporated. Crystallization from ether-hexane afforded the title conpound
as a white solid, 1.2 g, 40% ITT NI\E&a(n@QOl MHz, DMSO-d6) 8 ppm 1.20 (t,
J=7.20 Hz, 6 H) 4.11 - 204.20 (m A4 H 4.33 (d, J=6.06 Hz, 2 H) 4.56 (s, 1
H 7.24 (s, 1 H 7.25 - 7.36 (m FH) 8.74 (t, J-5.68 Hz, 1 H). |Db)Ethyl

1- (4-chl or ophenyl) - 6- hydr oxy- 2 ox&;?&l phenyl

nmet hyl)-1, 2, 3, 4-tetrahydr o- 5- oxyl ate. Di et hyl

{[ (phenyl et hyl ) ani no] car bonyI/prodgpe |0H§r\ﬂ/(293 ng, 1.0 25mol es) was
added to a suspension of sodi um hy « 60% suspension in mneral oil, 100
ng, 2.5 mmoles) in dry tetrahydrofu (50 m.) and stirred for 10 m nutes
under argon. 4-Chl orophenyl isoc te was added and the m xture was heated
under 5reflux for 2 hours, cooled, Ecidified with 1 m)l ar hydrochloric acid
and extra et hyl . age s Q. ONE 8 thyls_ V\D
5007/ 1500% - 1‘0 0, e éhlx ‘n mtﬁ 3! .o-. 9{ ; 1(@%‘@{;& 355 .
5699 11-1 NMR (400 VHz, %Odmtmﬁ_pﬂhugnﬁbiL_' idi afh lycine 1 7.07 Hz, 3 H) 3.45

(7q5% (7d074jl 5%}1\%:1'2)6:5@89\] é%ﬁh(&ow—(pzen%ﬁneth\z) g%—(ﬁﬂ‘ﬁuo%n@th\'ﬁbfﬁe@vﬂz 23374 (m 6 H

c) N-111- (tetrafy ) lihora ‘én..r dxigthgl Yphiéraeectisephnetvpthaet! yepanddigted 200 t et r a
hydr 5 m ! 1 f)o 1 n1nm1n Tal 01
hyar gﬁl - m %F}S e6'r§§/ﬂl Y dafc{gi%{amgépéﬁéld%eoféﬁdﬁﬂlﬁ%}fd@ (@0, &k ki eral oil,

( phlenyhneltoﬂydg) 2.3 mmcgesptintday digkapd fomb) fwlrStlm@ﬁOh Hrainbox yidat #2¢235 ng, O. 56
mol es) ?li:-gi n%%ge\?l\é g;rla%gglm ?%)% ghXi A& %gi% Iﬂigturé sealgﬁlnmésﬁﬁé

et hanol In af eated in a mcrowave reactor at
160C f or flashinared iMhaicreeset re@ﬁomti@mﬂéow@snlem@pﬁhame@re disteksinwedn 10i n

chl or of Ordﬁé@d?%é’{ﬁﬁlg%s et 0L ALy abEH 8@{9&@%&1{1 gl Fhe UAROLAL %Vgﬂorﬂgd t hg

residue and separation Dy preparative LI ‘ % acetonitrile-water- I
YT FA)15af fapd é@dmmé Wtﬂlhﬂhen@oﬁlpﬁmmlle(\% shiyied 110dgpthyliathivR g veole tildcompBO- d6) 6

T by (R 35045 g Ryn b g SvsS s Bl LaG R 10D 3. § B ad0 | e, - 1558,
(s, 11 | YH713 H) B8anploé (8, 0H) DIN D2NnQQ H) 7.24 - 7.31 (m, 3 H) 7.44 - 7.55 (m, 2 H) 759 -
7.69 (m, 2 H).

20 4b) N-({6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-[3-(trifluoromethyl)phenyl]-1,2,3,4-
tetrahydro-5-pyrimidinyl}carbonyl)glycine. A mixture of ethyl 6-hydroxy-2,4-dioxo-3-
(phenylmethyl)-1-[3-(trifluoromethyl)phenyl]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (110
mg, 0.25 mmoles), DBU (100 mg, 0.6 mmoles) and glycine (40 mg, 0.5 mmoles) in ethanol (5 mL)
was sealed in a flask and heated in a microwave reactor at 160°C for 1 hour. The reaction mixture

25  was diluted with 1 molar hydrochloric acid and extracted twice with dichloromethane. Purification
by preparative HPLC (10-80% acetonitrile-water-0.1%TFA) afforded the title compound (15 mg,
13%) 1H NMR (400 MHz, DMSO-dg) & ppm 3.79 (d, J=5.05 Hz, 2 H) 4.97 (s, 2 H) 7.19 - 7.30
(m, 5H) 7.46 - 7.57 (m, 2 H) 7.60 - 7.71 (m, 2 H) 8.27 (s, 1 H) 9.60 (s, 1 H)
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7T.2 11

"12, 4- Bi s(net hyl oxy) phenyl | met hy11- 6- hydr oxy- 2, 4- di oxo- 3- (phenyl nethyl)-1, 2
, 3, 4-  t ewoahyidises1s- Pyri m di nyl | car bonyl } gl yei ne 202a) BCliS2007/071854

1-112, 4- bi s(net hyl oxy) phenyl | met hyl | -6-hydr oxy- 2, 4-di oxo- 3- (phenyl net hyl ) -
1 2 3 4-tetrahydro-5-pyrimdi necarboj%()y YRS Dlethyl

1[ (phenylnet hyl) am no] car bonyll propaneglipoate (820 ng, 2.8 mmol cs) was added
to a suspension of sodium hydride (69%Quspension in mneral oil, 280 ny,
7.0 mmol es) in dry tetrahydrof uranf stirred for 10 m nutes under
argon. 2, 4-di met hoxybenzyl isocyangte i(1H0 6.0 25mol es) was added and
t he m'xture heat ed under reflux f8r hdurs, cooled, acidified with 1 nolar
hydrochl ori ¢ acid and extracted et hyl acetate. Flash chronat ography
(30% net hanol in dichl oronet han fforded the title conmpound (480 ng, 39%
1HNNR(4OOM—|z DMSO-d6) 6 ppm 1.15 (t, J=6.69 Hz, 3 H 3.71 (s, 3 H 3.78
(s, 3 INQB-Kigiroxd=5H4-0bxd42~(phibniincthy 81 .2(354- teﬁaﬂ's})iro45 Ssa*mﬁlﬂmvwonﬁ} AQeind. 59

(m 3 H);G) 62

-6- hydro
4-tet ﬁah;ﬂihﬂ-l5{{mb1smedhyr1xydy)paarryﬂ>mwyl} @hyieixy e, 4-Aoxd- 3 phicay lmbthel)-hy13 41 - 1[ 2, 4-
25 WO 2007/1 11PCTJ. USZ 07/ Q7

bi s et hy P 6Ly ORI RYTY & RO PE) 5 B2 BNy PORYLrE 5% 4
t rahydro- (50 nﬁyranatnvaitmr(e@anlb)cfxgﬂ adves. (Ih&&lmyrp wis ﬁ@rmmﬂtcelsa andl}limo(ﬂeolhegtpdo 5

I d
2ok and ettt TR 40t (Pitdale FURET riindt OBR Rl 2oL OSSR,  on”
m xt ure whaisd dlvdtmms{dl mtm&nmlﬂfthhg(ﬂlﬁﬂed"dohdl Eurﬁ‘matmbnajy@r@mtaﬁ@dﬁlﬁd: with ethyl
gggte B Ee el "rn%f élé@r S ?@?é@%&lﬁéﬁ#@é o%%) HENVER M 209 1H NWR
(400 MHz C}DD@Q)EKGI)M @@mna RA(t,/=B0BHz, ) ©14Hy, A718 Hze2 HL559 311 P%S 12(sH) 4.92

2 0 9 56 6. 81 1=8. 08 Hz,
(15H) 7H)2 )7?2%67 %%nQHHéF% 4?07?648 sé ﬁ}i“il:%%kpallsﬂ)ﬂé 5}35(5 lle):_DT) 10EX<(31rrpI e 3 OHO

OHNNSNOO N

gLidEg Ct15Iboro 3%vi1trgg§hhrlo) 2-thioxo-1,2,3,4-tetr

15 pvrlmldlnvl]carbonvl}glvcme A mixture of ethyl 6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-

1

tetrahydro-5-pyrimidinecarboxylate (100 mg, 0.34 mmoles), DBU (106 mg, 0.7 mmoles) and
glycine (52 mg, 0.7 mmoles) in ethanol (5 mL) was sealed in a flask and heated in a microwave
reactor at 160°C for 1 hour. The reaction mixture was taken up in ethyl acetate and washed with 1
molar hydrochloric acid. Purification by preparative HPLC (10-80% acetonitrile-water-0.1%TFA)

20  afforded the title compound (15 mg, 14%) 1HNMR (400 MHz, DMSO-ds) & ppm 4.11 (s, 2 H)
495(s,2H)7.23-7.35(m, 5SH)9.84 (s, 1 H) 12.09 (s, 1 H)

Example 6

A

0" 'N° "0

of

25 N-{[6-Hydroxy-2.4-dioxo-1-phenyl-3-(phenylmethyl)-1.2.3.4-tetrahydro-5-

pyrimidinyl]jcarbonyl} glycine
6a) Ethyl 6-hydroxy-2.4-dioxo- 1-phenyl-3-(phenylmethyl)-1.2.3 4-tetrahydro-5-

pyrimidinecarboxylate. Diethyl {[(phenylmethyl)amino]carbonyl}propanedioate (420 mg, 1.43
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3a) Et hyl 1-(4-chl orophenyl)-6-hydroxy- 4-oxo- 3-

Thenyl nmet hyl ) - 2-t hi oxo-1, 2, 3, 4-tetrahydro- 155-Dvri m di necar boxyl ate.

Di et hyl fwo20ptisooi met hyBani no] car bonyl } pr opanedi oat e (200/Usggo7071364 nmol es)
was added to a suspensi on of sodi um hydride (60% suspension in mneral oil,
200 ng, 5.0 |.cs di.ox stifled.for 1 nder’
ar gon. 4-ChP mljD ﬁe(}ndef1 p°| SOt 6y %na(glum(h g%%f] 2%6% VA 1111 1] S erapodnz%ﬁ’ SSaﬁd t he
m Xt ure seabled in drydlopare(slsmle) ahd asled Iﬁeat)ednutem uadarlargommﬁlmylnemzarme (0 100" C

for | hour ur e wmashed 20 with 1
ol ar hy dlr chrlgﬁn‘:l:es)ta\g?s dgvad??ngr%}e én xtu lsgzg?]cp 1na ressutre sp% 56(1(1 g )I(mcroxyaévtehyl

acet at e) redcfopnddd°@ foe 1 hour| Bheowirpauved t:(ksﬁuprgl dlcmﬁ%mdthinbjmsneﬁ%tﬂw-inplaﬂvso do)

> D8 Men Wl uckPaiEyanirallh oo Wiga fo*Pralifloncbrspfo bt Fonfalflac] o8 - 2 1
2535) - {114 @b 0pENT)) BHIYAR 09 MHOIMSD g I () 02k iloxo0- 1 2 3
4. et ranydio- g, pyr b gLl ear Ponyl gl el nes Ay HAE L oS4 do

( phenyhnetthyt.)6 273300 X 65 1,32 (8414584 ahbydr o- 5- pyri m di necar boxyl ate (85 ng,
021 mmol es), DBU (90 ng, 0.6 mmol es) and glycine (60 ng, 0.8 mmles) in
ethanol (5 nL) was sealed in a flask and heated in a m crowave reactor at
160C10or 6b) houy-{[6THneirdxgae4-ilioxo- Iipkdn -8 (phasy lelbthyty-ed, 3wi- ﬁehah&dmﬂ ar

30hydr ochl ar | Ci d extracted t et ac The conbi ned
extract s R¥EFE" ‘iﬂg@?f ﬁly%glﬁ‘imf %[ﬁ“ Hr {’mﬁﬁ?ﬂcﬁ“ﬁ?"g %%Fla’“’ Eﬁp eé’éfl 3nd evapor at ed.
Puri fi cat(plosnyimethyt)epad, &tdtrdiey d{PE-By (i dm808b e Rtc@Bi i g, |02 warh @ és) DHITAIBA)
afforded the title coppound 3 ng, 24 1H NVR
2007/ 150013 BErPURSYGH BrHEA B B oo B4 S ) st g g W 56
(s, 2 El )hedte®@# a(rhicrobate ©&ctdiat 16D°Eor 7.ha®- TRe AAct{on MyixtdreM)as Filtbrdd il thd =8. 59 Hz,
2 H ,10. S,,. ,13..11 (s, 1 1-1 a e 4 F 0O N 0 S
N- ( 1@-% 1- Jfﬁ‘a%‘%Q@%@ﬁﬁ%‘%@%%ﬁéﬂ%ﬁﬁ%ﬂ?5 s P’EQF?%_{‘% FS%%EW“%W& nyll-1 2
3 4-t et r alugdkttackd with dichloromethane and the combined extracts dried and evaporated to give the

title compound (50 mg, 15%) 1H NMR (400 MHz, DMSO-ds) & ppm 3.81 (s, 2 H) 4.99 (s, 2 H)

7.14 (d, /=7.33 Hz, 2 H) 7.19 - 7.23 (m, 1 H) 7.25 - 7.34 (m, 5 H) 7.39 (t, J=7.45 Hz, 2 H) 9.84 (s,

1 H)
20
Example 7
/k OH O
Ly
O
o}

N-[(1-(1.1-Dimethylethy])-3- {[4-(1.1-dimethylethy)phenyl]methyl} -6-hydroxy-2.4-dioxo-1.2.3.4-

tetrahydro-5-pyrimidinyl)carbonyl]glycine
25 T7a) 1-(1,1-Dimethylethyl)-3- {[4-(1.1-dimethylethyl)phenyllmethyl}-2.4.6(1H.3H.5H)-

pyrimidinetrione. A mixture of t-butyl isocyanate (571 uL, 5.0 mmoles) and 4-t-butylbenzylamine

(880 uL, 5.0 mmoles) in dry dichloromethane was stirred for 1 hour. Dichloromalonate (486 uL,

5.0 mmoles) was added and the mixture was heated under reflux for 1 hour. The mixture was

washed with 1N hydrochloric acid and evaporated onto silica gel. Flash chromatography (10-35%
30  ecthyl acetate-hexane) gave the title compound (1.3 g, 79%) 1H NMR (400 MHz,
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pyri m di nyl | car bonyfiglycine 4a)Ethyl

6- hydr oxy- 2, 4- di oxo- 34Dhenvl net hyl )-1-13-(tri fl uoronet hyfi nhenyll-12,3 A-
t et r ahydrwo2e@yrsooriidi necar boxyl at e. Di et hyl PCT/US2007/071854
([(phenylnethyfianino]carbonyltpropanedicate (200 10ngy, O.68 nnDIes) was

o, 2.5t ST ORVERy Tamok s s s o el ST ol R Ger T

argon. 3-Hz[niH)) uor ophenyl isocyanate ( 140 ulL, 1.02 mml es) was added and
the m xture sealed in a pressure flask heated in a mcrowave reactor at
100C for 40 m nutes. The m xture was taken up in dichl oronethane, washed

w th 1 nolbar (el osiol ol i-dinetiy@tahd- g4 B odindits ldtiyphkne ! [warhy (@ atgdroat-ed- 15 and

azeot%opqg mnt :_Theﬂggs di ~~F%*§LP£ML§q'%WE%H%@?%G3§%R$r 58 ?;ve

the titl e &om P
J=6. 95 HZdlmahﬁbth)a)pﬁgny(l]qleth}F}GZ 06(1HBH,21)Hyrithi@Retriond ( 0% ¢ (3193 @Bmblks)4nd 8 - 7. 23

50ub) Na{ 6B RI BN e la P amfisRRe oty bt P bl i bheny1 1 -1

, 2, 3, 4-  taal radiyatwich 5h3pysrotyﬂlaiba¢yﬂaieea?5bmnyf)s Enimolais 1 EThe AniRfudetvitk etirgdd feit hy |

6- hydroxy 2,4-djo . .
T bor Sy ehetiis 2t S e dbdi i 156 ang prevmraicdio Wi e oyl ate (1 1
0 mlg 10;) %mﬁnaﬁidc(si); g, daBkd.)( ﬂf@ﬁMIg(40@M§{szUHLQRDF@RM -d mepnm; 3:( é01=mg07 19z,5

mmol es) in ethanaol (5 was seal ed in eated in a_m crowave
reactor dt) 16d& 9f%)r1 B %GZH) 4 3t e £ R Ui x i - 22%%%1%3 di-PUeed M08! 1 nol ar
hydr ochl omnizo (aci #).and extracted twice with dichloronethane. Purification by
preparative HPLC (10-80% acetonitrile-water-0.1%FA) afforded the title
conmpound (15 ng, 13% IH NWMR (400 MHz, DVSO- d6) 6 ppm 3.79 (d, J=5.05 Hz, 2

H) 4.97 (7%) izﬁg( 141, %?Ztha@thﬂ)w {\?\40 hl)z 10%1711/4%}831%1{%&?1@%%61# ggdr&@v 2, 4?1101&' (rn5 2
S npl e
oH O%H he-Ariqabyiro-)pyrimidgnviicarbony Helycine. 43 Fxgyg 0 eﬂeﬁﬁ\’eﬁﬁy lr’r]e 1‘;/%-‘/9 3

4-tetr ahyad{[mfbinyﬁdtmam)yml@aﬁabmwlmg/hyﬁwa dl&a))l y=3 hyétrahydro 5-
henyl met tra m di necar boxy

6- hydr oxy- 2, 4-di o hy

| at e. 5Etmr§1}m(&nyl)Far§%1’y}]]g§p§?t%]t 2}1% téﬁnﬁlﬁéﬁyﬂ} ¥ ium Lydroxl(?e solutlon (6.0
- 6- hYﬁr SKML)gn ét‘hﬁjdo(l)égc}} AL @ﬁk&ﬂﬁbﬁ@&ehﬂ@rzt é’lo“l?e, r3acﬁ8n \g%s 1nc0|mplete therefore 6 molacrj

t etrahydro- rimdinec o] . 59mmol es tlrre a
mi xt ur & OPISRIMPRES 4 4 %‘E @%@}Oggrdh%v °VE, r@rtmedf%weﬁn A zﬂragetatﬁrﬁ@q

m xt @oe waﬁolmﬁﬁ)dhlem Rid, @R oafdictshietiGokdsBedcoit] EebREAhydTJRBloAMED WS cINaS

adj usted to pH3 and gxtracted t hree tlnestm%th et hyl @petatgﬂmThe extracts

were dri eeaaPOé%}%fipJ#lafl HComURbLIsi AR ECPY ATy BtHEZatign ifr@etC@ hexne §00mg #HPkat i on
by prepargf WvR - GEHZ, DMSO-ds) § ppm 1.25 (s, 9 H) 1.65 (s, 9 H) 4.11 (d, J=5.81 Hz, 2 H) 4.93 (s,

2 H) 7.20 (d, J=8.59 Hz, 2 H) 7.34 (d, J=8.34 Hz, 2 H) 10.06 (t, J=5.56 Hz, 1 H) 13.06 (s, 1 H).

25 Example 8
= | OH O
X O OH
LY

N-{[6-Hydroxy-2.4-dioxo-3-(phenylmethyl)-1-(2-pyridinyl)-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

8a) 2-Isocyanatopyridine. 2-Picolinic acid (1.0 g, 8.0 mmoles) was stirred in toluene (25mL)

30  and treated with diphenylphosphoryl azide (2.0 mL, 9.3 mmoles) at room temperature under argon.

Triethylamine (1.34 mL, 9.6 mmoles) was added dropwise, stirred for 30 minutes then heated to

30



10(acetonitrile-water-0.10/) TEA) gave the title conpound (106 ng, 62% 1H
NVR (400 MHz, CHLOROFORMd) ppm 1.28 (t, J=7.07 Hz, 3 H) 4.14 (q, J=7.16
Hz, 2 H wWoQ@8¢sisodiiH) 5.14 (s, 1 H 7.25 - 7.37 (m 3 HPCT/U$2007/071852 (m 2
H) 10.22 (s, |H)1553(s | H. 5b) N

5: 16- Hy dgﬁ%nyf : C%P%Ony}rel m1|x re wé’s cnat c? ¥he)solld cdll}@éte(% { Etheg Wth %tt?e_ethyl acetate,

15pyrim a Ci ne. m xture
6- hydr oxyhe24nd-anld wm&m}dl(lqmihe givk mniﬂy b()mﬂouﬁd F54mg, 78%) 1H NMR (400 MHz,

tetrahydro-5- m di (106 0.7
mol es) &2%@81 cél IFPén %&ﬂgpqé\g’? égﬁ ?%4(&”?1%#'3{}?0%@8}0 @gjs%gll’ | n a
fl ask andiheal)etol [ddd /a8.84, 6\Wayiesaieactryr 7.64 (s 16RAY, C5fl or.55 (MouK), 7.ihed,r eact i on
m xt ure e and washed with | nolar hydrochloric
aci d. Pu\yig@%g]? f;ﬁ) @&bgﬁde} E&Qt f%ﬁe'&ﬁé’ (10-80% acetonitril e-water-0.1%FA)
20afforded the title corrpound (15 ng, 14% 1H NMR (400 MHz, DWVSO-do) 5 ppm

411 (s 81 498 (90 2Dl Bl B m . B Wil A L0k d? 09 (512

[ 6- Hydr oxyrizhidincdirbdGAate. Q]ﬁEWhna&p@ﬁﬁlﬁ@&hﬂﬁigwi)mﬁ)leg) Wasddtielto akbysgemiohof
pyri m di nXI lc

ne a .hyl ) )
B hydr oxy” SR b Sols AT oy metiDamingleprbppdpyepppcdisate
E)yr2 IO riodi qi;@%)mov%yclzﬂtc)rsg/, IDS a{nli%és) jh[ljaélsg;hewmnﬁaﬂz(ﬁammoi}(eaﬁlbmfmgdsmmmﬁadi oate
4 , 4 r
onens: gRetr R s BE T Faoc0 fa e ain S e SrRicdg ey 1yl
mr"]ml eIS) i iy d@eork @Xﬁ}g@ﬂaﬁl_)ﬁm;)y f‘aﬂdchsfrnawgeaj)hi oathylacemtmut(fanﬁmdl&ig inBdtigon. e
Phen | SOC nat u nmo S e n ur e |
o s ure PR e e g oA e) 1 LB MAR S BG D e S0P G
m xt ure was.2bak®HAp H)re. di chiain met) harne, 7. 45ash e dnw. 181 s101mal, aH), 4.15 (g,

15 J=7.24 Hz, 2 H), 1.24 (1, /=7.07 Hz, 3 H).

=]

8¢) N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-(2-pyridinyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]jcarbonyl} glycine. A mixture of N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-(2-

pyridinyl)-1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyl} glycine (90 mg, 0.24 mmoles), glycine (90
20 mg, 1.2 mg)and DBU (150 mg, 1.0 mmoles) in ethanol (5 mL) was heated at 170°C for 1 hour in a
microwave reactor. Purification by preparative HPLC (acetonitrile — 0.1% TFA in water, 20-
100%) gave the title compound (17 mg, 18%). 1H NMR (400 MHz, DMSO-d) & ppm 13.13 (s, 1
H), 10.07 (s, 1 H), 8.58 (dd, /=4.93, 1.14 Hz, 1 H), 8.01 (td, J/=7.71, 1.77 Hz, 1 H), 7.49 - 7.58 (m,
2 H),7.26 -7.36 (m, 6 H), 5.02 (s, 2 H), 4.15 (d, /=5.81 Hz, 2 H).
25
Example 9

OH O
OH
N)\/\fku/ﬁ“/
O,N (0]
N AN,

N-{[6-Hydroxvy-1-(2-nitrophenyl)-2.4-dioxo-3-(phenylmethyl)-1,2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine
30 9a) Ethyl 6-hydroxy-1-(2-nitrophenyl)-2.4-dioxo-3-(phenylmethyl)-1,2,3.4-tetrahydro-5-

pyrimidinecarboxylate. Diethyl {[(phenylmethyl)amino]carbonyl}propanedioate (420 mg, 1.43

31



S5hydrochl oric acid and evaporated onto silica gel. Flash chromatography
(ethyl acetate) gave the title conmpound (300 ng, 579 1E1 NMR (400 WMHz,
DVSO- d6) woppewiso@® (t, .1=7.07 Hz, 3 H) 3.99 -4.07 (q, PCTAR2@7/0HB54 2 H)
4.94 (s, 1 H 7.08 - 7.13 (m 2 H 7.21 (ddd, .1=8.46, 4.42, 4.29 Hz, 1 H)

7.26 - 7.33 5 .37 (t.,. J=7.45 Hz, . 106b) N: ) )
(6 Ry ar ot aPada fo Xhathsionl ot éar (bibs st BERUNp mineraloil 220 mg 55
pyri m di nyhjleaitbdmyiokad §16inie andstimiest fanrl @ modutestulnydr argon. 2-Nitrophenyl isocyanate

6- hydr oxyx 2, 4- di£px0-|.- phenyl- 3- . . . .

(phany! mie Ry 22 B TV e sl inearmsus Pk eS8 %2

nmol es), rBBYr a1B0°Griyr 1 ho@. Theohigwje vandakgh yeinnich{ct@Oetiaye, waskedrmdl lesdlai n

et hangl (1 .was, sealed in a flask a heated in.,a mcr eact or at
160¢ For Porbr BRAAELERRI] o B R PAR SRkl Mk WY DA

di | ut ed wcidhn ethglht@stonmyhan d@tlananpsash@Ee mal 1%) LHARNR (400N ENS0d dgpid. The

aqueous extra i i chl ar h d_t C i ned tr dried
and evaper Bred o7 a1 el tha 1 C11d P opBunt (2D g (RS F1] IR 400 M
DVBO- d6) 4612 (pprs318k, 1 H), 0d7H)N.34.@B Ay, 2 H) 7.14 (d, J=7.33 Hz, 2 H) 7.19
-7.23 (m | 11) 7.25 - 7.34(m 5 1T) 7.39 (t, J=7.45 Hz, 2 H 9.84 (s, 1 H)
20 Exanple 7 OH 0 O NNH ONO

N- 1110( 1,90 Di metfeviinelrdxy D 4-diokd #phchy L3 -(ihamtiyth @lt-me 3l ke tidoret hyl |

-6- hydroxv-.2,4-dj oxo-1,2,3,4- tetra ro-5-pyrim.di.nyl)car vl | vci ne

2570y 1 ( evaidnddhidibuite o wiS b BB By RhE A e

-2,4,6( 1F(lpl&:dyﬁfdﬂhyl)alm{},?—mt‘;ldh}mlﬁtB-IpSDﬂ‘it?idin.écdi’fbdkglgfeE{S%ﬁlg,tSO: Iguhmblles)sloByaMg (571
L, 5.0 es n amnm ne ) | e in . dr

U eht o onEeERbef AR Gy fine Hh Reol S5 Ml 1S R 61 Bl riatey i dakst fhd Mg

mol cs) vias nadoed casudtot e 70ACdbuTr BounaShdreatietimikade vag gfukadXntb drmdlarhour . The

el By an ot G B ny 5 aaa sty by PR uSHARAND SOaB ReBon T

conpound a¢ill. ThgitlZQ@WpolitMVRL GO bMiific BN 39 Proh LR HIRCT(1 USRRNIE O A BS 4

GLETON, S a6 & RS b e 2

g. 14- (1, ;(blgk.,rrBHbm.zlSEamdyLQ.pbeny Iliznléﬁbmlgh@%mwlrl?xy? Bz,4-H),7.71 - 7.81 (m, 2 H),

i oxo- 1, ,4-tetra ro-5-pyrim di nvEcar bony gl yei nat e.

1- (1, 1- DT PryA Wb try# §4: 455-3042% 24 i net hyl et hyl ) phenyl | net hyl j

-2,4206(1H, 3H, 51fl -pyrim dinetrione (1.3 g, 3.93 mmles) and

di i sopropyl ethylamne (1.36 nm., 7.86 mmules) were stirred together in dry
chloroform (25 nL) and treated withES#HYF ¥ socyanat oacetate (335 uL, 3.93

mol es). The m xture was stirrr on hpurs, washed twice with 1 nolar
Qr
| ORCH
)

hydrochloric acid, dried and e atled fo giveg the title 10conpound (1.8
g, quant) 11-1NWR (400 MHz, CH d)™N m21.32 (t, I=7.07 Hz, 3
(0]

N o}

o

N-{[1-Cyclohexvyl-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

25 A microwave tube containing sodium hydride (60% suspension in oil, 46 mg, 1.15
mmoles) in dioxan (3 mL) was treated with diethyl {[(phenylmethyl)amino]carbonyl}-
propanedioate (example 1a, 100 mg, 0.34 mmoles) and stirred under argon until evolution ceased.
Cyclohexyl isocyanate (90 uL, 0.7 mmoles) was added and the mixture was heated at 100°C for 30
minutes in a microwave reactor. Glycine (48 mg, 0.65 mmoles) and DBU (4 drops) was added,

30  the flask re-sealed and heated at 160°C for 1 hour in a microwave reactor. The mixture was

poured into 1 molar hydrochloric acid and extracted with dichloromethane (x3). The combined
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H 1.71 (s, 9 H 1.73 (s, 9 1-1) 4.28 - 4.34 (m 2 1-1) 5.03 -5.07 (m 2
1-1) 7.33 -7.39 (m 4 1-1) 10.21 - 10.30 (m | H. 7c)
N-1(1-(1,weDneretshoaet hyl ) - 3- {14- (1, 1- di met hyl et hyl ) phemgriusetoipriss4

- 6- hydr oxy- 2, 4 di 0XO- 151 23 -tetrahydro-5-pyrimdi nyl)carbonyliglycine. A
[ 4XE liri ?gxtréa e@ S Rgl ollarh rocrﬂ?otnr(%cﬁ ny ll)lln_e, Fiedahd evaporated to give the

- 6- hydr oxyad2 pszddctoEmﬂgaﬁorﬂ;y@remtamehHHLG{@etopiyrﬂé Avdicnyl.) B aiFBoRY §0gb)eevnat e

Chong de el Rirbitngt0Emne, 20 30N D AN A R0 R CR s

t her ef or eH)67 ool a4 emcﬂm)ml by dr DK, des5wes=addat, 1Hf)t4er0 (@, BFosn $1z, 1 Hg 2Bl Xt ur e

was parti one t | ar rochlaric id, the
orgam%c ZJﬂ gﬁB Zﬁgdﬂ\i}%him EPSF@S?%ZI t%or @c?gl?;’dla‘%'gdﬁa{ﬂldlﬁg
evapor at ed The title conmpound was obt a| ned by crystallization fromcold
hexane (700 ng, 41% 1H NWVR (400 d6) 6 ppm1.25 (s, 9 H 1.65 (s,
9 H4.11 (d, 1=5.81 Hz, 2H)493(s"%mlie 7.20 (d,../=8.59 Hz, 2 1-1)
7.34 (d,1=8.34 Hz, 2 H) 1006(t 1=5. 56PHzQ 1H) 1306(s 1 H. 25Exanple

8nO4000N N
{16-Hydroxv-2, 4-di oxo- 3- (uhen 1 2-Hrwr d| nvl)-1,2, 3, 4-tetrahydro-5

- pyrimdi nyI i carbonyl i the | ne @cyanat opyridine. 2-Picolinic

acid (1.0 g, 8.0 mml es) was stlrre toI uene (25nL) 30and treated with
di phenyl phosphoryl azide (2.0 mL 9 | es) at room tenperature under

argon. Triethylamne (1.34 nL, 9.6 | es) was added dropw se, stirred for
30 m nut esA; Vel —QBQIY 24 -3¢ 2 Q3&thrg Hro—%—hours'
The m xturée was c C e et hyl

acet d0e, hexane and vacuum drllédmtm#ﬂ%@_mﬂéhgm e corrpound (750 nmy, 78%
%HGNQ/ZR (4199) Mﬁhﬂ%@h@'@)x@z E'amx§36(6he§19ﬁheth¢n41 29§4 telmﬂvﬁar&%dd W 34446(85

1 64 Hz, wnmld1nvﬂca§rl§0rtv<l:} glvmng@ Emyaioc_yamtcggetz(tmz 2]4 qq) 20 mnloﬁesq pj'as ®ldgdg. 84 Hz, 1

, 1. 00 (frézo%lge'tg g(ﬁutm]‘l 0% :13 e(ﬁ?eﬁylilne!ﬂg/}l 214%}_?) H*S)i}) g?rnmldlnetnone (4.4 % 20 mmoleér o- 5-

6 hydr oxv- 2, 4- di oxo- 3- net hv (2-mti etrah
pyri m di r?eéafﬁlblokWIEileaHQneT(é@G@laﬁéﬁ@W?SDdllddiéﬂo(r%@hwg(lm n@)m@)ﬁé@ﬂ was added

to a4 3uspRBg| punqgr a?Qﬁil' ufﬂe%%{ed\%s %9%3% 19 dS! g%éhlﬁrﬂ:dacgl' @Bt@lydnd bring

{[ (phenyl net hyf i am nol ear bonyl | propancdi oatc 10 nP 1 45
mol es) |Weémwﬁm§ecb| Bheamabd Wzmshm;lyd ln‘rilt?él}’ﬂﬁtmrmoéle whghgd éfﬁh Fiwthé{ ¢thatr onave
react or f , \4 €

W eh o R b S P b 0
acetate -IZﬂG%milhIéhémi(br etihy), 7z ef.48 6}, &), 409 6. 2 He, 4 17t(1.e BoApd(tmad H)90 ny,
1299 1TI O-d6) 6 ppm 8.93 (dd, 1=7.20, 1.39 Hz, 1 H), 8.11
- 8. 26( Nl\ﬁ(f—é@zid\% PIBI\/545 (m 7 H, 478 - 5.01 (in, 2 H, 4.15 (q,
15J=2024 Hz, 2 H), 1.24 (t, J=7.07 Hz, 3 H).

11b)  Ethyl N-{[1-[(3-cvanophenyl)methyl]-6-hydroxy-2.4-dioxo-3-(phenylmethyl)-1,2,3.4-

tetrahydro-5-pyrimidinyljcarbonyl} glycinate. A mixture of ethyl N-{[6-hydroxy-2,4-dioxo-3-

(phenylmethyl)-1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyl} glycinate (350 mg, 1.0 mmoles), 3-
cyanobenzyl bromide (250 mg, 1.22 mmoles) and sodium carbonate (300 mg, 2.9 mmoles) in

25  dimethylformamide (5.0 mL) was stirred under argon at 100°C for 2 hours. The mixture was
cooled, poured into 1 molar hydrochloric acid and extracted with ethyl acetate (x2). The combined
extracts were washed with water and brine. Purification by preparative HPLC (acetonitrile — water
- 0.1% TFA, 20-100%) gave the title compound (300 mg, 65%). 1H NMR (400 MHz, DMSO-ds) &
ppm 10.12 (t,/=5.81 Hz, 1 H), 7.79 (s, 1 H), 7.71 - 7.76 (m, 1 H), 7.66 (d, J/=8.34 Hz, 1 H), 7.54 (4,

30 J=7.83Hz, 1 H),7.32 (d, J~4.29 Hz, 4 H), 7.23 - 7.29 (m, 1 H), 5.07 (s, 2 H), 5.03 (s, 2 H), 4.22
(d, J=6.06 Hz, 2 H), 4.15 (q, J=7.07 Hz, 2 H), 1.21 (t,J=7.20 Hz, 3 H)

33



8c) N

f 16- hydr oxy- 2, 4- di oxo- 3- (phenyhnet hyO- 1- (2- pvridinvl)-1, 2, 3, 4-tetrahvdr o- 5-
pyri m di rwblmm?vlbmnyl | gl ycine. A mxture of AT- PCT/US2007/071854

[ 6- hydr oxy- 2, 4-di oxo 3- (phenyl methyl)- | -(2-

pyr|d|ny11) 1%!/ CcLI 2 s onvl | gl v |1n«=1=2(399 my, 0 24
nmol cs), gF Ci 50 ] ) in ethanol
(5 inL) mhﬁ@aﬁgﬁgaﬂdﬂﬂ@ﬁbé@}gkchxeuEthlyl Na[lnﬂ(tcmmewl)amhyd)ré hyuexiyf2,&at i on

by preparativ. C ANANN 1% TE 100%, gave the
1P Corbamae ey B RE Gl tas BBy g 6, 3°< '
H), 10. O7nifsles) Ztvab—l)h,sso&eﬁ& I(ldtianol QSZ:EﬂL)%d trdatdMwitiz] mfhlai—@o,dluﬁl lﬁlﬂro@tdﬁl solution. (F 1

2’1 ]7_; ?é Iﬁli)g)ng itlr'r_eéi%orf l-'l%urs eIJ__J}(lxtu@\Vas 6(:1%-]66 rﬁs eég%edG ¢ hl'\\/ll_acetage( s, 2 H,

f 16- Hydr diuylﬁd_atl(oﬁ byptepophe miPLp—(ZCmndnbxowﬁer( phéntinaedivd%) dnd2rBtallization
4-tetrahy,

6- hydr ow On( 6?I‘?ar‘?io p%’%‘l‘h@%ﬂg% &%Elﬁggqrng’)%gx%&g H’gﬁ%% &ﬁ@%‘@@l\lﬁ% DMBQidshvdr o- 5-

pyri m di npeaardbiaxyliat)el10.Di @i, 7.7p (sp hemyd. et h samznodly ardb o y=3.p4 Hpanedi oat e

Suspensi A 575 Lol iy by e Bo% e Herision oAt Herdy (B¢ 286 g s 5

mol e9) id4ddy/~disoxamn @10 nl) and stirred for 10 m nutes under argon.

2- Ni trophenyl isocyanate (360 ng, 2.20 mmol es) was added and the m xture
sealed in a pressure flask heated in a mcrowave reactor at 110C for 1
hour. The m xture was taken up in dieshhgeoet hane, washed with 1 nol ar
Shydrochloric acid and evaporated onto §jl4ca gel. Flash chromatography
(hexane to 0.5%formic acid in ethyl acktate) gaye the title conpound (59
ng, 7% 1H NVR (400 MHz, DWMSO-d ppm .1/(\31,/1H) 7.81 (s, 1 H, 7.68
(s, 1 H, 7.47 (s, 1 H, 7.08, 8 %.77 - 5.16 (m 2 H, 4.12
(g, J=5.31 Hz, 2 H, 0.97- 1. 31 (m 3M]J 10 b)N—

; 16- Hydr oxy- 2, 4- di oxo- 1- nhenv1- 3-( hnet hyl )-1, 2, 3, 4-t et rahydr o- 5-
pyri mdinyl | carbonylialwne. A mx of et hyl

6- hydr oxy- 1- ( 2- nltrophenyl) 2, 4- di oxo- 3- '
(phenyl not hildo= DOXY -/ 2R R MSLNANA § 3 2 evdmetholt e 3.8 14

mol gg), DALT (80 mg, O. 52tegygg,ld§,s§ Dmdﬂby&;%gvl(gmlﬂgg 0 53 mml es) in
et hanol (3 nm) was sealed Tn a flrask and heated 1n m crowave reactor at

170C for 1 houk mixpive of elad ¥ G hyidirersu?.&-digers- 3p{9hpméleilerhyt)d 23, frfltrahy d1655-
hydr ochl 3{ Och idaBO 1 %ﬁk{n%t(s&m elifla %B@H%OI Mh‘&%@% (a&ié)om%{éﬁl waghed with 1

nmol ar oric aci The 'title conpound was obtain by purlflcatlon by
pr epar at M@mﬁPﬂ@ ChoL Boomaleetand badiun eapkonate (3301040 ﬁA)nQI!quea)@}l 2899 | TT NWR

54302 ?_/HZ 1 lj%\%ogrﬁamlﬁe %ﬂgw;sﬁu(*rg& under arg(;ln JT_DI @O é%r% I%ﬁfs The mﬂctjﬂ)el wa? m252( (:l;j:

5. 06 2@5 cpolep, powre@mtq Umolg&lydg@h]q@c acgd ﬂ)d eg@acted w1th ethyl acetate (x2) The ester was

hydrolysed by stirring in a mixture of ethanol (3 mL) and 1 molar sodium hydroxide solution (3

mL) for 3 hours. The mixture was acidified and extracted with ethyl acetate. Purification by
preparative HPLC (acetonitrile — water - 0.1% TFA, 20-100%) and crystallization from ethanol —
water gave the title compound (150 mg, 30%). 1H NMR (400 MHz, DMSO-d) 6 ppm 13.12 (s, 1

25 H), 10.12 (t,J=5.56 Hz, 1 H), 7.69 (d, /=8.08 Hz, 2 H), 7.53 (d, /=8.08 Hz, 2 H), 7.24 - 7.35 (m, 5
H), 5.11 (s, 2 H), 5.03 (s, 2 H), 4.14 (d, J/=5.81 Hz, 2 H).
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Exanple 10 OH 0 0 0 N O {11-Cycl ohexyl-6-hydroxy-2, 4-di oxo- 3-
Thenyl met hvB- 1, 2, 3, 4-tetrahvdro-5- pyrimdinylicarbonyll glycine 25A
m cr owavewoube/isentai ni ng sodi um hydri de (60% suspensi oRCITUSEI07/07484 Ny,
1.15 mmlcs) in dioxan (3 nL) was treated with diethyl
{[ (phenyl nmet hyl ) am no] car bonyl | pr op%{)}edl 9gte (exanple la, 100 ng, 0.34
nmol es) and stirred under argon unti NGl uti on ceased. Cycl ohexyl
i socyanate (90 uL, 0.7 mml es) was add d the m xture was heated at 100C
for 30 minutes in a mcrowavereasiory ¢ 48 ng, 0.65 mmol es) and
DB1J (4 drops) was added, SOtB/J\re sell ed and heated at 160C for 1
hour in a mcrowave reactor. “The™m ¥fuMe Was poured into 1 nol ar
hydrochl oric acid and extracted w f'chl or onet hane (x3). The conbi ned WO
2007/ 150011PCT/ US2007/ 071854 extra were washed with 1 nolar hydrochloric
acid and brine, dried and evaporate to give the crude product.

ch j dr28- 100%

Purificati -1@-3]&%{';
ppm 10. 12

gave t he t|t ng, 7Y Y, )
7.@@@@1&%&%—( s, 4.65 (t, J-11.62

(t, J=5.18 Hz, 1 H), 7.23 -

Hz, 1 4.10 ohy-2.2- n ra d,

s ggi) > Amﬁlgamlévﬁeti;h\l'g6h dbﬁyziid?olkos (Elg; ?1%16(% 1223 JrJ}et ﬂyd¥§s( L H
Exanpl e pyrimidinglcarborglig smﬁﬁrﬁe&%@ph lia 367 migg! mm21€a) é}f‘@%@losobﬁwl brﬁ@tdﬁl 2 3
4-tetrah @opm21. légrﬁﬂ?dlé’b‘b gadolib@nenyd ﬁ3g(i) Mg'ﬁpmm%i]es)aﬁl@nm{ﬁyl%namlde (6.0

5: 16- hydroxv-é - di 0x0- 3- (nhenyhnet hyl )- 1,2, 3, 4-t et r ahydr o- 5-

pyrim di ﬁ%)%a&ﬁ%mnd?rﬁrgf&ahhﬁo& fOEI?ﬁ)}‘IouﬁSs J Brvee aeeteicd. popreplntyl mojgy

ol es) Vl@ﬁro@lqgl%jacdféﬁﬁ‘é&t%teﬁ%nﬁ eﬁ191 é&Eﬂafé@xZ)f The és&b%yﬁmmh by @irflndit a
H, 3H, 5H) - pyri mi di netri one (4 | es) and %fdllsopropy am ne

(6.9 18L, Ialeturﬁﬁﬂe&@l}olﬁma? G ldnﬁwﬁawéywmde Pﬁ.‘}“oﬁrﬁ%l of B dgurs. The mixture

was acidified and extracted with ethyl acetate. Purification by preparative HPLC (acetonitrile —

water - 0.1% TFA, 20-100%) and crystallization from ethanol — water gave the title compound (50

mg, 10%). 1H NMR (400 MHz, DMSO-dg) & ppm 13.13 (s, 1 H), 10.11 (t, J/=5.68 Hz, 1 H), 7.59

(dd, J=5.18, 3.16 Hz, 2 H), 7.24 - 7.34 (m, 6 H), 5.01 (s, 2 H), 5.02 (s, 2 H), 4.14 (d, J/=5.81 Hz, 2
15  H).

Example 14
| OH O

N-{[6-Hydroxy-1-{[3-(methyloxy)phenyl]methyl}-2.4-dioxo-3-(phenylmethyl)-1.2.3.4-tetrahydro-

20 5-pyrimidinyl]carbonyl} glycine

A mixture of ethyl N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycinate (example 11a, 369 mg, 1.06 mmoles), 3-methoxybenzyl bromide
(163 ul, 1.17 mmoles) and sodium carbonate (330 mg, 3.1 mmoles) in dimethylformamide (6.0
mL) was stirred under argon at 100°C for 2.5 hours. The mixture was cooled, poured into 1 molar
25  hydrochloric acid and extracted with ethyl acetate (x2). The ester was hydrolysed by stirring in a
mixture of ethanol (3 mL) and 1 molar sodium hydroxide solution (3 mL) for 3 hours. The mixture
was acidified and extracted with ethyl acetate. Purification by preparative HPLC (acetonitrile —

water - 0.1% TFA, 20-100%) and crystallization from ethanol — water gave the title compound (50
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15 overni ght under argon. The m xture was washed with 1 nolar hydrochloric
acid, water and brine, dried and evaporated. The solid was slurried in

di et hyl ewben)7/saiiect ed, vvashed wi th diethyl ether andPhefasee;/odrssed to
give the title conpound (5 19, 73 9%9. 1H NWR (400 MHz, DMSO-d6) S ppm

L2113 (g L 0 o i e L, 0 S 33805, 2,

111-113- qmaelprﬁefiwesrmt(hlym&)&dwdmx)w 23 &; dHeX033d,(Jpheayihetifgl7) {slsm)s 4-
tetrahydro-5-nyrim di nyl |l carbonyl glyeinate. A m xture of ethyl
ti-|[6-hydroxy-2, 4-di oxo- 3-

(phenyhnet hyl ) -1, 2, 3, 4-t et r ahydr o- SHaymplailsli nyl ] car bonyl | gl yci nate (350 ng,
1 0 mmoles), 3- cyanobenzyl bromide (250 ng, 1.22 nmoles) and sodium

carbonate (300 ng, 2.9 nmol es) 25d|asFetd51yIfor mam de (5.0 nmL) was stifled
under argon at 100C for 2 hour sHcool ed, poured into 1
cte

nmol ar hydrochloric acid and ex vmthHe | acetate (x2). The conbi ned
extracts were washed with water a@lcb f| cation by preparative HPLC
(acetonitrile - water - 0.1% TFA, 0% gave the title conmpound (300 ny,
65% . 1H NWVR (400 MHz, DMSO- d6) 6 10.12 (t, J-5.81 Hz, 1 H), 7.79 (s, 1
H),7571 776(m1|—|) 766(d 8.34 Hz, 1 H), 754(t 301=7.83 Hz, 1

H) , Hz, 4 : 1 .0

H,

H) WO 2007/ 150011PCT / USZ007115@17rﬂ18i5¢11031fb0ﬁ\ﬂprglvc1ne

3
i L R ﬂgfemnemwww%aﬂﬂr«?sl 5

[ ( 3- Cmﬂmmmyarbﬁtyh})gl}]cmﬁteMmebe)MaZ 348 mg, 1.12 mmoles) 2 6- d1ch10r0benzy1 bromide

di 0Xxq 3-( yl 1.2 ci nate
(280 g, (CEITF alodi b Godudi bR RS Pirar DB P R PR o
ol ar soan)rwdwdnmbunde aggit 100°C (of 2 5rho)rs afthe sﬁxtune&ds t@ited3pdueudristo 1 Tiugar

or epar at | appre wiEn SRR et THE RS Sh oty i R Y
cryst al | inziatureost efhiaadi( 2inbhaaal 1 molwvasb dnmdgaexidé soldtioh (2 mE.p fop 6 tiots. ( Bk migtur20%) .
1H NWVR (400 79 (s, |

, O d 6 1 1
e R4 A0 alle BMRRG SR PP dvete; Aifimglinh by prtfipaiye by aldapids 3 03+
1 H) 157. 2fater 7 03% THA, 20-10)%) #nd23ystalliza@th f(dm cthanbl)  whteOgav§ ghe tile EmpobndB0(s, 2

H, 104. 14 (9% ﬁ{‘?\fﬁ&(ﬁ%w{ﬁ @MSO 'E?S%fE% 3]1% (br. s%) 180&\'& s., 1 H), 7.42 (d,

2 H),7.22 - 7.35 (m, 6 H), 5.30 (s, 2 H), 5.01 (s, 2 H), 4.12 (d, J=5.81 Hz, 2 H).

Example 16
OH O

\)N\)f‘\u/\ﬂ/(}l
0 N 0]
, o

N-{[6-Hydroxy-1-methyl-2.4-dioxo-3-(phenylmethyl)-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine
A mixture of ethyl N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl} glycinate (295 mg, 0.85 mmoles), methyl iodide (62 uL, 1.0 mmoles) and
25  sodium carbonate (320 mg, 3.0 mmoles) in dimethylformamide (5.0 mL) was stirred under argon at
100°C for 2.5 hours. The mixture was cooled, poured into 1 molar hydrochloric acid and extracted

with ethyl acetate (x2). The ester was hydrolysed by stirring in a mixture of ethanol (5 mL) and 1
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N- 1( 6- Hydr oxy- 24- di oxo- 3- (ohenyl net hyl ) - 1- 114-(tri fl uor onet hyl ) ohenyl | net hy
Il -1,2,3,4- 15tetrahydro-5-ovrimdinylicarbonyll glycine A m xture
of et hyl Wg-20975oadr oxy- 2, 4- di oxo- 3- (phenyl net hyl ) - | |, PC3/usd@toatspdr o- 5-
pyri m di nyl ] carbonyl } gl yci nate (exanple 1la, 356 ng, 1.03 nmoles),
4-trifluorgmethyl benzyl, braom L 13 .0nm] es) sodi um.car honat e
(330 g, WS 2ETEY e AIARPRTPHSPT thure T oNR ks AR PR LGRS Gon
at 100C fedryl Zetateh Quriicatidinky preparative HRES (20®ondiled wapouf.éth THAt, 30-10090) and

hydrochl orj c.acid and extracted w th, et hyl at 2) t was
ydr ol yso By Pt MRS B Mst ma 14 24t AR hfheoa um
hydr oxi deDMBOuk) Soppn{ B. nil(pr. §0t HY 10@arls. s.,Tihig), M2t aBe (maisHacilgi 7.2e dn and),
extracte it t hyl etate. Purjfi ion by preparative HPLC

(acet %ni trq/ﬂ(%r}%z{ﬂfs_%ﬁﬁ%%éﬁé%@%% and crystallization from

et hanol -water gave the title conmpound (150 ng, 30% . 114 NWVR (400 MHz,
DVBO d6) 5 fiPm 13.12 (s, 1 25H), 1% 12?_\%57 J=5.56 Hz, | IT), 7.69 (d,
J=8.08 Hz, 2 H), 7.53 (d, J=8.08 Hz,” ™y, '7.24- 7.35 (m 5 H), 5.11 (s, 2

H, 5.03 (s, 2 H, 4.14 (d, J=5-81 Hzp, 2, H. WO
2007/ 150011PCT/ US2007/ 071854 e 13 CION, N 11-1(3,4-Dichloro
phenyl ) net hyll-6-hydroxy- 2, 4-diox -3 gﬁ(ﬁqﬁl met hyl ) -
1,2, 3,4-tetrahydro-5- pvrimdinyl vl P glycinc 5A m xture of ethyl
N 1[ 6- hydr oxy- 2, 4- di oxo- 3- (phenyl net hiy0-1, 2, 3, 4-t et rahydr o- 5-
pyri m di nyl | ear bonyl glycinate (exarple 1 1 a, 357 ng, 1.03 nmol es),
3, 4-di chl or obenzyl brom de (193 ulL, Al.13 mmol cs) and sodi um carbonate (330
ng, 3.1 mmol cs) in dinethyl fonnam (6.0 nL) was stirred under argon at
100C for 2.5 Royr-eycldieyIms-potdytieprdBdetBAPb BddroRoR s @tbxb N1 AL tcfBtyaro-5-
hydrOﬁhI oric acid and extracted w.th tt?)yl acetate (x2). The ester was
hydr dPysed by stirring in a 1(%%—@#&6#@(—% cgbopyl € (3 nm) and 1 nolar sodium
hydr oxi dej7spl W-Co&oKedyIz)2-Lilopopy @y ured N€ydldhek W icyanate (564 ul, 4.7 mmoles)

was added to a solution of cyclopropylethylamine hydrochloride (537 mg, 4.4 mmoles) and

triethylamine (615 uL, 4.4 mmoles) in chloroform (10 mL) under argon at room temperature. The
mixture was stirred for 1 hour, washed with 1 molar hydrochloric acid, dried and evaporated.

15 Trituration with hexane gave a solid (550 mg, 59%). 1H NMR (400 MHz, CHLOROFORM-d) 6
ppm 4.55 (br. s., 1 H), 3.47 - 3.59 (m, 1 H), 3.27 (t, J=6.95 Hz, 2 H), 1.95 (dd, /=12.63, 3.54 Hz, 2
H), 1.67 - 1.79 (m, 2 H), 1.58 - 1.67 (m, 1 H), 1.43 (q, J/=6.99 Hz, 2 H), 1.30 - 1.40 (m, 2 H), 1.07 -
1.24 (m, 3 H), 0.63 - 0.77 (m, 1 H), 0.44 - 0.51 (m, 2 H), 0.05 - 0.12 (m, 2 H)

20 17b) 1-Cyclohexyl-3-(2-cyclopropylethyl)-2.4.6(1H,3H.5H)-pyrimidinetrione. Malonyl
dichloride (250 uL, 2.57 mmoles) was added dropwise to a solution of N-cyclohexyl-N'-(2-

cyclopropylethylurea (500 mg, 2.38 mmoles) in dichloromethane under argon. The mixture was
stirred overnight then heated under reflux for 2 hours. Flash chromatography (hexane to 20% ethyl
acetate — hexane) gave the title compound (230 mg, 35%). 1H NMR (400 MHz, CHLOROFORM-

25 d)dppm4.57-4.71 (m, 1 H), 3.94 - 4.04 (m, 2 H), 3.60 - 3.68 (m, 2 H), 2.20 - 2.36 (m, 2 H), 1.86
(d,/=13.39 Hz, 2 H), 1.60 - 1.73 (m, 3 H), 1.45 - 1.60 (m, 2 H), 1.29 - 1.44 (m, 2 H), 1.15 - 1.29
(m, 1 H), 0.62 - 0.77 (m, 1 H), 0.40 - 0.51 (m, 2 H), -0.00 - 0.12 (m, 2 H).

17¢)  N-{[1-cyclohexyl-3-(2-cyclopropylethyl)-6-hydroxy-2.4-dioxo-1,2.3 4-tetrahydro-5-

30  pyrimidinyl]carbonyl} glycine. A solution of 1-cyclohexyl-3-(2-cyclopropylethyl)-
2,4,6(1H,3H,5H)-pyrimidinetrione (225 mg, 0.8 mmoles) and diisopropylethylamine (280 uL, 1.6
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was acidified and extracted with ethyl acetate. Purification by preparative
| FTPLC (acetonitrile - water - 0.1% TFA, 20-100% and crystallization from
et hanol -woabevisgave the title compound (50 ng, 10% . 1PFCHRNVR2¢010018MHz,
DI\/SOdG)SppmlBlB(s 1 H, 10.11 (t, .1=5.68 Hz, 1 H), 759(dd15.18,
3.16 Hz

(d, 1=5. anrpé_ﬂ:g) (mrﬂ‘) Wafljf')eat%(? \?(th.e @’2 1socl?7gﬂftoace9a%e( (91 uLl_a 31 mm l%s)

- (met hyl @mgt}qurfdrfw l]lmat HS/HeImlktqul veis y@slgd Wh@rhyMOMIOr]’lc aeitl (22)31ndle\taebmaﬂl Tigr 0-

ﬁl—oi[ EVII:]I g:@sgx > ﬁlss l?vem{ %%ﬁ(é m%r) (%Heaéed w1§1n]‘;3n)§t urrs%{h%}c%hygr 1dg solution and

pyrim d| rsyifr]:dem bbmysl; I @he/mlxna@ Was([&lxt&wpé(ﬁ)eﬂwden athy36&atagnd 1 mokr hyﬁncbcbb)ic

g gef’n}%‘gf(zagbedn Zeﬁar ttejé 2 ? ?r%%nﬁ% soﬁjuén’on (vg ]h(rjd m‘?'brme) i Ql:jalpg gdl e g?lchgrsgla c} reméligeig OYCT:Q,
for 2.5 hmrr@recﬂmtetedrfmmwﬂer -texenecto give dhe tjple wpm@pound { G0 1ngrﬁ3%?1)r H5NMR @onl ori c

St e ng MR-t elilingii 05 714 Caha st Mool B S I TaI PG

sol ufion }{332@1;,)3 §7013.® (RO, 2.20he 3 (d, o, MBS(dacilslild Hed mnd.ocext s-aetiedizw t h

ethyl acef ur i [ p rativ P acetonitrile - ter -
1% TFA%@)@?% JL@& Pj@tg%iLgf&bgﬂ)rﬁpg_{é{i&a(%bﬁﬁ)’\?\%'e(wog%é he title

condend B0 0.401'()112@@17/ 0.5000.06@T/2U82007/ 071854 ng, 11% . 1H NWVR (400 MHz,

DVSO-d6) S ppm 13.10 (br. s., 1 H), 10.12 (t, 1 H), 7.14 - 7.47 (m 6 H),

6.69- 6.97 (m 3 H, 500 (s, 2 H, 503 (s, 2 H, 4.13 (d,1=5.56 Hz, 2 H),

3.71 (s, 3 H. Exanple 15 CI S N Example 18

{11-1(2, 6-Di chl or oohenyl ) met hyl11- 6- hydr oxy- 2, 4- di oxo- 3- (phem fi nethyl)-1, 2,

3,4-tetrahydro-5- pyrimdinyll borfl Iyl veine A mixture of ethyl Al

{[ 6- hydroxy-2, 4- di oxo- 3- (phenylxe MV% Tt r ahydr o- 5-

pyri m di nyl ] carbonyl} glycinate (e&rrpl e ¥l 388 ng, 1.12 mmol es),

2, 6-di chl orobenzyl brom de 10(295 UL,N'1°23 ol es) and sodi um carbonate

(330 ng, 3.1 mmol es) in dinethylfor de (6.0 nL) was stifled under argon

at 100C for 2.5 hours. The m xture cool ed, poured into 1 nolar

hydrochl oric acid and extracted wth™>thyl acetate (12). The ester was

hydr ol ysed gy $bidyElbRGy 16 hitrSiyXt M8 x @1 28UDRRMY 4o -Flrimi@R) kbR IRIy AR UM

hydroxi de solufron (3 NL) for 3 hours. The mxture was acidified and

ext r dét edghhethlet hyl acetate. Purification by preparative HPLC

(acetoni tigihe 13-Dicyclohexyl-2.4.6(1H.3H,5H)-pyrimidinetrione. Dicyclohexylurea (3.0 g, 13.39

mmoles) was stirred in chloroform (80 mL) and treated with a solution of malonyl dichloride (1.3
mL, 13.39 mmoles) in chloroform (20 mL), added dropwise under argon. The mixture was heated
at 50°C for 4 hours, wasahed with 1 molar hydrochloric acid and evaporated onto silica gel. Flash

20  chromatography (10-30% ethyl acetate in hexane) to give the title compound (2.13 g, 55%). 1H
NMR (400 MHz, DMSO-de) & ppm 4.46 (tt, /=12.13,3.54 Hz, 2 H), 3.69 (s, 2 H), 2.15 (qd,
J=12.46,3.28 Hz, 4 H), 1.77 (d, J/=13.14 Hz, 4 H), 1.59 (t, J=12.76 Hz, 6 H), 1.26 (q, J=12.97 Hz,
4 H), 1.04-1.16 (m, 2 H)

25  18.1b) N-[(1,3-Dicyclohexyl-6-hydroxy-2.4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine. Ethyl isocyanatoacetate (802 uL, 7.15 mmoles) was added to a

mixture of 1,3-dicyclohexyl-2,4,6(1H,3H,5H)-pyrimidinetrione (2.1 g, 7.15 mmoles) and

diisopropylethylamine (2.47 mL, 14.3 mmoles) in dichloromethane (100 mL) and stirred overnight.

The reaction mixture was washed with 1 molar hydrochloric acid (x2) and evaporated. The residue
30  was dissolved in ethanol (10 mL) and treated with 1.0 molar sodium hydroxide (5 mL). The

mixture was stirred for 72 hours, acidified and extracted into ethyl acetate. Some ester remained,
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15 water - 0.1% TFA, 20-100% and crystallization fromethanol - water gave
the title conmpound (60 ng, 11%. 1H NMR (400 MHz, DVBSO-d6) 6 ppm 13.12 (br.
s., 1 H) WOQ0@21500n. s., 1 H), 7.42 (d, 2 H), 7.22 - 7. 36T(USR00G/0H)854 5. 30
(s, 2 H, 501 (s, 2 H, 412(d J581Hz,2H).ExarrpIe160—IOO—IOO
'II\'IﬁeﬁSI met er?%)re?he;%ﬂlﬁf X; se ﬁgp&aﬁ&l @%’tﬁler res%ﬁe was ‘PTS(%I;XF in IPolar soldlum hydr0x1de
m xture csblueblhyith AdEming e[nﬁ-stm;ed ﬁ‘@)@y}oﬁgsﬂf;rhh mm@new@mm@ddmﬂﬂw ){Cl and

234tet | | gl yci nate mol es) ,
ot iyl § GOV BRSSOV R T o s L

nmol es) ian1dd|drrﬁt dnyllef/moramd\tojesc(lﬁ vﬂllquasmthlmam@uhrunﬁhcthﬁregmnamlthemac for

2.5 h%ur Co lec sﬁt 8 Ranfe SO[VGI(Ijtml %Pere drle 1ver‘;|lp dro l ¢ acid

and extrac acetate (X PRE"ast &M e dé)({)%/ stirring

inam xtdm%s d)B‘{Wlh&tﬂ)OIMI(IﬁDMS)O a@dpﬂam 1\3\@721@0§/ﬂ15p®&1¢’@'ﬂ£@82®ﬁ71 Oy, 1884 nol ar

and oxtr devel Gin el P Bepat o ddae- Tl atun kSt d8 ikt |

(acet oni tH)l 1.60 - 1.8t 16 H), 024.&) /012 PFAIZ, 205,100%, Jam@ln:Hy,szt}a)l i zation from
et her - hexane gave the title conmpound (80 ng, 28% . 1H NVR (400 MHz,

DVSO d6) 6 ppm 13.11 (br. s., 1 TT), 10.09 (br. s., | H, 7.28- 7.36(m
411) 107. Methégd 29(m 1 H), 55.01 (s, 2 H), 4.14 (d / =5.81 Hz, 2 H), 3.21

(s, 3 1. bxr _
Q/C| ohex]3§ C vjsimese Simy sime 2 ﬁsa uBS)(IbOf:E\Iy 3
4-tetr ah)dﬂd’ye}oﬁexylcﬁ.ﬁp&/ﬂ’mm% asmg Jji. B&ﬁdﬂg my:hﬂhygbtvscr H¥E(700 mL) was added dropwise to a
cold (0 °C) solution of malonic acid (64.1 g; 0.616 mol.) in anhydrous THF (300 mL) over a period

A

of ~ 30 minutes. The mixture was stirred and allowed to warm to room temperature over 2 h.

15 (After 1 h, the mixture became very thick with precipitate so further anhydrous THF (500 mL) was
added to facilitate agitation.). The mixture was filtered and the filtrate evaporated to afford a
yellow solid which was immediately slurried in ethanol (1 L) and heated to reflux temperature. The
mixture was then allowed to cool to room temperature then filtered and the solid washed with cold
ethanol (250 mL) to afford the title compound (129.4 g; 72%) as a colorless solid. 1H NMR (400

20 MHz, DMSO-ds) 6 ppm 1.03 - 1.18 (m, 2 H) 1.18 - 1.34 (m, 4 H) 1.59 (t,J=13.14 Hz, 6 H) 1.76
(d,/=12.88 Hz,4 H) 2.04 - 2.24 (m, 4 H) 3.69 (s, 2 H) 4.35 - 4.54 (m, 2 H).

18.2b) Ethyl N-[(1.3-dicyclohexyl-6-hydroxy-2.4-dioxo-1.2,3.4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate. A solution of 1,3-dicyclohexyl-2,4,6(1H,3H,5H)-pyrimidinetrione
25  (120.0 g; 0.41 mol.) and diisopropylethylamine (105.8 g; 0.82 mol.) in dichloromethane (1 L) was

stirred and treated dropwise with a solution of ethyl isocyanatoacetate (53.0 g; 0.41 mol.) in
dichloromethane (500 mL) and the mixture was then stirred at room temperature overnight. The
mixture was then treated dropwise with 6M aq. hydrochloric acid (500 mL) and the separated
organic layer was dried and evaporated. The resulting solid was slurried in hexanes (500 mL) and

30  heated to reflux temperature. The mixture was then allowed to cool and filtered to afford ethyl N-
[(1,3-dicyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycinate
(159.1 g; 92%) as a cream powder. 1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 1.24 (s, 2 H)
1.37 (s, 7H) 1.52 - 1.76 (m, 6 H) 1.78 - 1.94 (m, 4 H) 2.25 - 2.48 (m, 4 H) 4.17 (d, J=5.81 Hz, 2 H)
4.28 (q,/=7.24 Hz,2 H) 4.74 (s, 2 H) 10.37 (t, J=4.67 Hz, 1 H).
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17a) N-Cycl ohexyl -N-(2-cycl opropyl et hyl )urea. Cycl ohexyl isocyanate (564
uL, 4.7 mmoles) was added to a solution of cycl opropyl et hyl am ne

hydr ochl owpdeo7(B8A1ng, 4.4 mmol es) and triethyl am ne (6PETIS2004/0218590| es)
in chloroform (10 m.) under argon at roomtenperature. The m xture was

stirredf r th 1 l.ar r Iorlc acid, dried and
evapor at eg )} i ARRIE lgv!h loxy-2R afko. l}é% Apteg 550 Mg, 59%. 1H NVR

(400 MHz M@pﬁsm&ﬁu@bmomf cthy1 W) (1,33didyelohe:3 -6y fmoxy-2,4H) ,
2
3 , 7 1( t5 8- d] 10x0 6‘3(7IS k‘%e’faéjd'_g i p}ilém%mgrﬂ dr%onéég ﬁ;zlndtaaﬁi? 6 gkgﬁgzmqﬂH))Hb]thanolz(l JS L,§9 1 07

- 1 24 ( rwas 3redtdq Jropwi6@with OV Aq. Sodjunilhyidjoxido (24 mL )G dtirfadhat ﬂ)ﬂzm)tcpm;&r@&e f@. 12(m
2H) L

2017b)1- Gyt 1 BREXVI AR e iHise Shi SFRyTSS 290itonsyf P P ubgelionis PR 6 %et r i one.
Mal onyl dnh)hﬂlbnaddetl(\%ﬁ (UL),an? thed ﬁtmadl €Bie cnals sadided shirmgdvn watet (@ Latls:ol ution

of Wcycl yI

di chl or onsg ﬁ&(éqgorousﬁjyeand%gge(f)g%#pé/k ana H{t?/\r/gdsgns%%n F (?g[’ © (S)(i}f;drmaterﬁlgtsl )ﬁgﬁpheat ed
under r efWaaxhehcorysalhlleﬁr@n g]ﬁtla]ahetwhmdrtb.ﬁ b9 tvaghhot {ileia@arnte rénpov2 @%nelﬂ mydunacet at e

_CHE(aanGEe avelc)jl% g}%tetnlalﬁr] 'ﬁh CIf O}ncg?f(yzélﬁlzggﬁog @llélﬁ was ﬁ'\%eﬁ ?a{l(f' Q s'bﬁlv(i_'\%gh 60 -

3. 68 1()m czldl-@la,maZaCZﬁc a01(2(33<610()nnL)20 dfqrd N- [863 (dycldweid- Q9 dHxy-22-#Hpxo-12.68- 1. 73

0 62" 0 7T Sy PRy by P bt G g cRad it gl ylly | T

[ 1-cycl ohﬂHy,]DMS((){b’g)c&mhomD(rdy]%izlﬁeél-zﬁz H)/dEDQq\/J—Z,ZZBOd-Isz( B 1L62(s36 8y 1 80 F ahydr o-

eyl obd s {2 G SR g by DB WA g0 495 ABIMGAI B¢ (225

ng, 0.8 r(me:Sl)Harld{)dumosqmmpyl ethylam ne (280 uL, 1.6 WO

2007/ %50011PCT/ US2007/ 071854 mmol es) in chloroform (10 nm.) was treated with
et hyI 2-i socyanatoacetate (91 uL, 0.81 mmoles) and stirred for | hour. The
m xture was washed w th hydrochl ori Exagpld 1§ x2) and evaporated. The residue
was di ssolved in ethanol (3 nL) and tregted with 1 nolar sodi um hydroxi de
solution and stirred for 3 hours. The xt lire vva partitioned bet ween et hyl
acetate and 1 nol ar hydrochl MN(?% d and t he organi ¢ sol ution
washed with brine, dried and evapor |d resi due was
reprecipitated fromether-hexane to giv e t|tIe compound (190 ng, 63%.
1H NWVR (400 MHz, DMSO- d6) 5ppni 13. 0@2 | H), 10.14 (t, J=5.81 Hz, 1
H, 4.64 (s, | H,4.12 (d, J=5.81 2 H), 3.87- 3.92(m 2 H), 2.22 -2.34
(m 2 H, 1.79 (d, J=13 . 14 Hz, 2 H, 1.61 (t, J=12.13 Hz, 3 H,
1.45 (q, J=7.16 Wflﬂenﬁ)mmdmw@gw(:ni@mkg;emag;ﬂm@@mil H, 0.62 -
070(m1H) 100.35 -0.40 ( (m 2 H Exanple 18
avot,N. Thr" OH 0 0 3-Di cycI ohgﬁlg}%@c&&g%fgv%%dl oxo-1 2 3

4- t ePahvidrlo- BY-BigxslAy-4 pethypries fitHoxel iseeyanp® (Rt Hod-24 mpgplesyyvas added to

;— 31D' cycl Qhasydr b%nz%nla@lﬁﬁé( ﬁy’d?bl:ljﬂogi&é( 10% 'mﬂhﬁgﬁe{)'aﬁ@ﬁhsoﬁoﬁﬂ&hﬁﬁﬁﬂk 'Sea (3.0

9 mmolcs) was stif i n chloroform ( and treated

sol uti on uwf 4 Aamerwds) lmcblmqﬂrrmdéo {d)-3Thp mixtpge ‘8@ stires) fos ) hous, Wh@r‘@ﬂblr Iifﬁ)lelZO
m), addedQenpy e (ufud@ﬁed%@ porkfe w&ga&t € Bl @%np la@lﬁi d(%% Ak R9§ flﬁrNﬁRhour s,

wasahcd wth 1 nolar hydrochl or| c acid and evap orate onto si I i ca gel
Fl ash 20dH¢bWEzSgllPhQFORY-B%pet hif - ateiad él)JWHeﬂaﬁﬁ)eﬁ 1f ¢, Ginee HzheH)i t| e

comoynd 1(422 130, (msgg%l SL- lggw%ggg%(@o Mg, %)Mgo d6) 6 ppm 4.46 (tt,

19b)  1-Hexyl-3-(phenylmethyl)-2,4,6(1H,3H,5H)-pyrimidinetrione. Malonyl dichloride (411

ul, 4.2 mmoles) was added to a solution of N-hexyl-N-(phenylmethyl)urea (900 mg, 3.8 mmoles)
in dichloromethane (25 mL) and the mixture was heated under reflux for 3 hours. The mixture

30  was washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (10-15% ethyl
acetate in hexane) gave the title compound (480 mg, 42%). 1H NMR (400 MHz,
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J=12 .46 , 3.28 Hz, 4 H), 1.77 (d, J=13.14 Hz, 4 H), 1.59 (t, J=12.76 Hz,
6 H, 1.26 (g, J=12.97 Hz, 4 H), 1.04- 1.16 (m 2 H) 2518. 1b)

N-11(1, 3-WoeyershExy 1- 6- hydr oxv- 2, 4- di oxo- 1, 2, 3, 4-t et r alrgarus2&)7/071854

pvti m di nyl | carbonyl | gl yci ne. Ethyl isocyanatoacetate (802 uL, 7.15 nmol es)

was adde 1 xtu of -di c 15 ( H, -pyrimdi netrione
ORI L T e R D R R et SR N

di chl or orgeg2hama (1001180 (ardi)s1.62 ¥ £d6 ai,erim), ghe - 1.3hen,r6aac0.79n0.07 b, Brie). was
washed with 1 nolar hydrochloric acid (x2) and evaporated. The residue
30was dissolved in ethanol (10 nmL.) and treated with 1.0 nolar sodium

hydr oxi deto¢p mE)[1-Hdxel-6rhxdronye?, %ﬁ)x&Bi(lblfeﬁdmfethﬁll)ZZ howashydacs-di fi ed and
extragted i.ntp hI tate., Sone gﬁter

| n d,
2007/ T50HH 184 AHEET ehefﬂé gﬁ%@@@é&@t ed and ther
resi due \q@zﬁn@hlmﬁﬂnvecmlnﬁg 155Binajles§@ilﬂjpw@fyllamglramiﬁecdaoam1 UbinanbloM) brddl aig A NQ

and strred for 2 e mx e was extracted
meh ot hyrocuRBtReBR 3 s T et R st Gy Holllols Tofn S ol ar
hydr ochl atiikfureeasdyasietidiveith }@zﬂﬂclﬁmﬁdmﬁ(ﬂkk)(ﬁnﬂ eva@oﬁﬁﬂ.l Ohavaside waa glissdlvgdrihed in a

ol vent HIEPURE Rt T LU b SN E TGN, Boh 65y - 11- INVR
El 4gg 1?![42 |T—}?§B£9}91ﬂ®as &MﬁmeaBet@ZeI(dﬂiyl aé‘eta,te ahdHl)moléIr@;,yd:@cl(lcbrlcl aehl. The hdzhj,e-(ilib7H) T
H, 1.79 V(aa eftraftzﬁ*dg%thﬁglyi %feﬁgﬁe an% }éﬁbmém%bex?mts %asﬁﬁ(l_gvﬁh glokaafl}gfjwi}?ng?m&‘z

H), 1.12 apdbridssdi2edmdd HZa,poerd)i A&o%ﬁvﬁ‘s&ﬁ)taﬁleﬂl&oﬂﬁhethyl ether — hexane and

1, 3-Di cycl oh 1-2,4,6(1/ ri di netr . sol uti of
N N oy Lo FELFtr e b i e RS d R el 8o L SR o0
was added\mﬁm@el6)t8cppa1 paolllcts (1Q{)C)o HD(lsulthm 2@t 7r3:mhﬁrﬂ H) a«:)uds Q@Ic} 41394, 0. 616
in anhidrous THE g %ﬂ n’? he m xture
vvas 311.5| " o Shhg BH) 6idaSE6 et T £ o0 b ?%ﬁﬁ@r@t b?@%@‘é‘? 0281 08%’(%% ter 1 h,
the m xture became very thick with precipitate so further anhydrous THF
(500 nL) was added to facilitate agltatlon ). The mxture was filtered and
the filtrate evaporated to afford aky %‘PPB%Psolld whi ch was i nmedi ately
slurried in ethanol (1 L) and heat edot oorefl ux tenperature. The m xture was

then allowed to cool to roomter;pef ofiiltered and the solid washed
with cold ethanol (250 inL) to af rd t hei t| | e conmpound (129.4 g.; 72% as
a colorless solid. 1H NI\/R(4002 O 6) 6 ppm1.03 - 1.18 (m 2 H)

1.18 - 1.34 (m 4 H 1.59 (t, J= Hz, 6 H 1.76 (d, J=12.88 Hz, 4 H)
2.04 - 2.24 (m 4 H 3.69 (s, 2 4.35 - 4.54 (m 2 H). 18.2b) Ethyl N 1(
1, 3-di eyel ohexy1- 6- hydr oxy- 2, 4- X 0-1,2,3,4-tetrahydro-5-

mtlmdlnyl)carb |

1, 3-di cycl ohexy1-2 - : i =~ 0.41 nol .)
and &0i sopr opyl et hyI am ne’ (105m8mgd_l,ry_1®1®24diﬁllc)m n di chl or onet hane (1L)

t h t t t
‘("’gg 3 |gr rzgg) a”l%#&ﬁf‘@ﬁ&ﬁﬁﬁ% 2;%94 ilpg@}g %1#1}9&1‘1(91% %}al%k’} Jh?h‘?&}’a%&gi Oace ate

stirred at,#3omdenpey aitdcdrve apvletier ghit-ethiheé-(rhiexylmedywasa (ohemgt . &datldeGS)
d ; i
ropw se 1W81tcﬁ01g)|}4aeﬁlgnee@gp an egé }n%]@rg kv(ais %9 l}]l Soﬁ%g f(;rrﬁloﬁ pﬁ{e%g \KI ani c

| ayer was drie resul ti was s urrie exanes
(500 mnl) veasbkd3@ithelameldr tydrackibtivscid @memtatﬂde Flamehrmnmgmélym%t“/hethylal | owed

to cogl r 0

[ (1, %?’di 233%?% %Ae%%n%ggﬁgc}% 3&@ gmﬁ‘&lgé{t) /§) JI{tI\éIE/[P a(400dM ro-5-pyrimdinyfl ear

bonyl ] gl y&IHAR@FQRYA) D pgm A%A7. @s(mazme?am FYOMC{EJIQ 3 HLH. (N\Nﬁ R {4802 (i57.07

CHLOROF D (s, 7H 1.52- 1.76 (m 6 H) 1.78-

1.94 ( O%g%”)’% ‘845(m2%[{)§é2§§1 iqﬁ'&” % (d. J=5.81 Hz, 2 H 4.28 (q, J=7.24

Hz, 2 H) 2by4 N-3[1-E2hyo-likdro3y- 2(4td10xb—34(tﬂi€nvﬂ'ﬂﬂethxﬂl)-Hl3,4—tetrahvdr0—5—
pyrimidinyljcarbonyl}glycine. A solution of 1-ethyl-3-(phenylmethyl)-2,4,6(1H,3H,5H)-

30  pyrimidinetrione (390 mg, 1.58 mmoles) and diisopropylethylamine (546 uL, 3.16 mmoles) in
chloroform (10 mL) was treated with ethyl isocyanatoacetate (135 uL, 1.58 mmoles) and stirred for
2 hours under argon. The mixture was washed with 1 molar hydrochloric acid (x2), dried and
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N- 111, 3- Di cyclohexyl- 6- hxrdr oxy- 2, 4- di oxo- 1, 2, 3, 4-t et rahydr o- 5-

pyri m di ryDReewtsootyl | gl ycine. A stirred suspensi on of ePlylUS2007/071854
N-[ (1, 3-di cycl ohexyl- 6- hydroxy- 2, 4-

tW%?%%WW%%W@%%%WWWWM&
(250 mL) salwdos¢Siml)edd stirrad@eemigbire atlxtme wfas acitﬂiﬂed‘and'Eht&csad qut) etchyll anetste t hen
TR L R gt e B Ry T L
wat er (2 conpbndn3 Birg, 6%). vﬂQ(NMRlsétQ@ %113 V2| DM&D@’Q SqtpnBB.lZ(anf er Hl), 0. BN, 1

filtered an ri T i d terial (.- 1 s t cryst j.zed
nm@mﬁﬁéﬁﬁwﬁ%ﬁﬁgﬁﬁw%ﬁﬁwﬁﬁ%ﬁw&%ﬁg,@i||
amount of/~=vbpsoizubHg material). The solid, which crystallized upon cooling,
was col | ected and washed with 10cold glacial acetic acid (3 x 100 nL) to
afford N-[ (1, 3-di cycl ohexyl-6-hydroxy- 2, 4-di oxo-1, 2, 3, 4-
t et rahydro-5- pyri m di nyl ) car bonyl ] glexehple2(116.2 g; 78% as a col orl ess
solid. 1H NWR (400 MHz, DVBO-d6)5 ppmg,l.41 (d,1=12.88 Hz, 2 H) 1.27 (q,
J=12.80 Hz, 4 H 1.62 (s, 6 H 1.70 -] 1.p0 (m J=12.88 Hz, 4 H) 2.11 -
2.44(m 4 H 4.11 (d, 1=5.81 Hz, T45N- 47 /7(m 2 1-1) 10.19 (t, J=5.8l
Hz, 1 H 13.08 (s, 1 H). 15 Exanpl O NThrOHONOO NI Hex 1 6 hd
ox 2 4-dioxo-3 hen Imethl 2 3 4 te ahj dro-5- Thirimdinyllearbonyll glvcine
2019a) N- bl exyl - N- (phenyl net hyl i n-fiexyl isocyanate (620 uL, 4.24
nmol es) was added to a sol ution ef_benzyl am ne hydrochl oride (610 ngy, 4.24
mol es) and dii sopr opyI eth Iam ne (735 uL, 4. 24 mml es) | n chloroform (10
m.). Whe ni xt ur eNuidfsHydroxy-ad-dfazp-33phgnimethy il rehvdro-frydr ochl ori ¢
acid (x2), dried and evaporat elgln,gjﬁ corrpound (993 ng, 91%.
11-1 NVR (400 M D, CHCROFCRM dl%ycgrb%m}g&&ﬂ Am s H, 437 (s 2 H.
3.15 (t, Y7, 2ol 3-p 2 3Mah>n$16h<(hqlﬂrld6 4y, 0.84
- 0.94 (L §4lfﬁmoles) was added to a solution ofN—hphenylmethyl)N'propylurea 778 mg, 4.0
19Db) 1- Fbxyi - (phenyli nethyl ) -2, di netri one. Nhlonyl
di chl ori demglgs)in dichiorgmothprerP Be).) MSIh%Géme ve hgatgdimgter huwpfor 1 hour. The
W he)ﬁ%' %m&%ﬁ@%a@d%ﬁﬁquﬁ@ial(@%cﬂgmc élﬁanmpgﬁked' R1aGH %&ﬂt@ﬁ}hp%ﬁ (25

mL) and the m xture was heated under refl ux hour s he 'm xture 30was
washed wiZ0pe cthyrra¢esate inydrapeldans the tidegomnpanel (é%@éﬂ&f/(éd JHAVMBH4NYIBAat ogr aphy

(0 199 otibybrAFSkALH o nEXATE-BY 26, bbb 2200 RIS AH (B 2% - 1H

3.79 - 3.87 (m, 2 H), 3.69 (s, 2 H), 1.57 - 1.69 (m, 2 H), 0.94 (t, /=7.45 Hz, 3 H)

20 21b)  N-{[6-Hydroxy-2.4-dioxo-3-(phenylmethyl)-1-propyl-1.2.3.4-tetrahydro-5-

pyrimidinyljcarbonyl} glycine. A solution of 1-(phenylmethyl)-3-propyl-2,4,6(1H,3H,5H)-

pyrimidinetrione (730 mg, 2.8 mmoles) and diisopropylethylamine (970 uL, 5.6 mmoles) in
chloroform (12 mL) was treated with ethyl isocyanatoacetate (239 uL, 2.8 mmoles) and stirred for
2 hours under argon. The mixture was washed with 1 molar hydrochloric acid (x2), dried and

25  evaporated. The residue was dissolved in ethanol (10 mL), treated with 1 molar sodium hydroxide
solution (5 mL) and stirred overnight. The mixture was acidified and extracted into ethyl acetate
and the organic solution dried and evaporated. Crystallization from ethanol — water gave the title
compound (800 mg, 71%). 1H NMR (400 MHz, DMSO-dg) é ppm 13.11 (s, 1 H), 10.11 (s, 1 H),
7.24 -7.34 (m, 5 H), 5.01 (s, 2 H), 4.13 (d, /=5.81 Hz, 2 H), 3.75 - 3.84 (m, 2 H), 1.52 - 1.63 (m, 2

30 H), 0.86 (t,J=7.45 Hz, 3 H)
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WD 2007/ 150011PCT/ US2007/ 071854 CHLOROFORMd) 6 ppm 7.46 (dd, 1=7.83, 1.52
Hz, 2 H, 7.28 -7.41 (in, 3 H, 507 (s, 2 1-1), 3.82 - 3.91 (m 2 H,
3.70(s, 2wHppoTsBA4 1.66(m 2 H ), 1.19- 1.38(m 6 H), @CTAS2@7871864m 3 H).
19¢) N- {11- Hexv1-6- hydr oxy- 2, 4- di oxo- 3 (ohenyl net hyl)-1, 2, 3, 4-tetrahydr o- 5-
pyri m dinyl | earbonyll glycine. A m L e%

1- hexyl- 3- (phenylnethyl)-2,4,6(1H 3 %IPB pyrimdinetrione (470 ng, 1.55
nmol c¢s), thisopropyl ethyl am ne (280 uOH .6 Mol es) and et hyl 2-

i socyanat oacetate (132 uL, 1.55~rwoh S ¥ ed in chloroform (10 ni)
for 3 hours. The m xture was washed i th hydrgchloric acid (x2) and
evapor at ed. The resi due was dissol $édNi nGt hanol (15 nL), treated with 1
nol ar sodi um hydroxi de sol uti on apc irred for 4 hours. 10The m xture was
partitioned between ethyl acet ate 1 nolar hydrochloric acid. The
aqueous was extracted wth ethyl ateétate and the conbi ned extracts washed
with 1 nolar hydnoghlgi @ Reidy-2ndidiol Neheih&el 1 2No s avapayabed. A solid was
obtai ned from di ethyl ether - hexane and recrystalfized from t ol uene- hexane
to give the title conpound (28@urigdinyigasbonyiielygie (400 MHz, DMBO d6) 6 ppm
(1g 1% 255522 8)1H)1, A héSimhim)-2.4.6 121431:15 -Bin{ifhetRodd) ,Ma'im@ﬂdlélﬁ@nd% (Jr@% 4.13
1.26(s, 611H§1ngnq§q_s) w@s zgige(ttma sglu‘p.Bn Of@(@%ﬂﬁlf (mn[}p}e yf)urea (959 mg,465 mmo 3)
fil-Ethylin @rchibfbnRiMn 2§n{i|)91>fdﬂ=le AR R adNda B Shiy bl £ 130l Tl RRNE RasO-
20pvi i m di nglil | ear bony gl vcine

1- Et hy1- 3¥% i ln@9lhwwr02hlaﬂe=(cm@ﬂv>ﬁma}¢dnﬂaﬁbﬁlawwé?%rmﬁéo IVt |

di chl ori da‘é‘etété‘%ﬂhe%le) fav@ ORI €Shp RS (@@@%dsi% alf?ﬁh\/ﬂi 1498 \a1z, DMSO- d62
W et hyl - A/ 1- (phenyl neét hypurea ( % mol es) i n di chl oronethane (25

m.) dRAd trire matmﬁmﬁ)h@mw&mw 692 (82 H)oB-82 (hd H-. 3. THE 2x L4 €. as
washed wi i i porated. Flash chronmat ography
(10-30% eﬂ[i)hi/%8 g@éﬁi#a@ﬁ?%@aﬁeﬂ?gﬁz/gﬁgﬁeﬁltle conmpound (390 ny, 429%.
IHNI\/R(400M—IZ CHLOROFORMd) 6 ppm 7.41 - 7.49 (m 2 H), 7.25 - 7.34 (m 3
HZ, S. 03 2(2§) %V'?%LH\%T(%% 2(4:1d10}go g(tg%n\h%ethgl) H)DTQD%I §§3(45tetra%wlﬁl)) .5.1.20 (t, J=7.07

-EThyl-6- d OX -2 4-droxo-3- hen neth 1 -1 2 3

4-t et rah mmav_mmmum| éar)bbm@ﬂ Ighugsdi3rghenplmediylit 3. 66( 1858 H,5H)-
1-et h%l'gb dHltflﬁIwﬁJldE@ é%'n) ?m@l(o:lf!_') gﬂd (ﬁwprop§gﬁ%r[ahﬂquf@§ﬂ '4@@?nn(0?!&91nrrg1 158

mol es di i soprop am ne 2546 uL, "3 in chloroform (10
m.) was tohagfeen WmL) e}tahwateids’a&m tsoaeetterceat (38 ull 244 megleprad edryeddpd

stirred fyy, n [ olsl ar
hydr ochl or c%é"lg.&éé (x2 OH) @ﬁe{jl??ed a?lsd‘;l—d\?\%d%glt?%gla PCT ? %2%0 07/ gg%%%gj}

evapor at egapordied. (ldg residae wesdighkysbineduneln] mhh redted igh hinplar sodimy ydrogiden 1
mol ar SO%?MHB@M%}S%M Stirnl oYEh 2. (e Hln)tuf’é%s §&&1ﬁ£@&d%¥t‘?§c%%& eth;[lhi%TtE@: xture

was acidified and ‘extracted into eth acetate and the organi c” sol ution
dr i e@0andnéthepegaaicsalutiqrdrisd and ¢vaparit Cﬂrseﬂizmnrfmmthambvawetﬁr graythetiHe ti t | e

Co,rrpignilog’%gg‘mwg qng/%?%" I%E. 3l§g{ éﬁq&@% ,I'E%ﬂ.'ggig? I,nqiﬁ l@ %%I.)’lli'l(l?i%’ .1/@5. 56
He, 2 H),7.2. G750y 156,50 (2, 24 b (d, 51817, 2.H.l),=£79953.$-’!z(;m,3 FR) 1.54 (dq, J=7.58,
7.41 Hz, 2 H), 1.29 (dq, J=14.97, 7.39 Hz, 2 H), 0.89 (t, J=7.45 Hz, 3 H).

25 Example 23
OH
X
LY
o} N e}

o

N-{[6-Hydroxy-2.4-dioxo-1-(2-phenvlethy])-3-(phenylmethyl)-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine
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Example 21 OH 0 OH 0 QANO
10N-116- Hydr oxy- 2, 4- di oxo- 3- ( Thenyl net hyl ) - 1- propyl -1, 2, 3, 4-t et r ahydr o- 5-

pvri m di nybl2eewtsootyl | gl vci ne PCT/US2007/071854

21a) 1- ( Phenyl net hyI )-3-propyl-2, 4, 6(1H, 3H, 5H) pyri m di netri one. Ml onyl

di chl ori (4 S dde a .sol ut |

W(phenyICE%rre)t e TRL RS i lu,reaZl'gB o llf°C¥ e egg%fclhlé‘g%f)nrlrne%lﬁéne (25

m.) and twems addexdttm airwdsolhm:tcéhemkdmﬁnemgﬂlbdﬁoﬁd@r(ﬁﬁ nhg)l4r42 mides] &d Xt ure was
washed wi orated. Fl r ongt ogr aphy
(o 2one v edlesd ¥ 0 SR inds Bl Ry R LB sl 0 S g e .

I I I N| \ Rll@tﬁwmﬁhe@lﬂhmmgoclﬂomdﬂxmﬁdl@ﬂdpd /ev:ﬁm@&d to:lg15e2thb-lm;le |—|) ,

729 57 bl 5% sk Suandig i S oROBSRM. it 13 S94 o 3o 17

2021b) N- {716-(Hy.eo 8% W22 B, dizaxQ4 3)( 1. demyi-amt Fy > iy, pRopy)=6195H32#4pt et r ahydr o- 5
- pyrimdinyllearbonvll2lvei ne. A solution of

1- (phenyl net hyl ) - 3-propyl-2,4,6(1H, 3H,5H) - pyrimdinetrione (730 ng, 2.8
mol es) and) dili-eapeopsthel-byjhanilneh(197Q 6ulH.3/8.56)-pyrdhidmptrione. (dlonyof or m (12

) rrod st ptlbt Shio SR I R e DA M T 1 vt ar

hydr déhl apheylaeig!)ipe2)1.0 ngl%dmﬁtﬂﬁk) ahdieN@pastaine @25 ﬁIh)&nﬁel&i lis@raves hditsd ol ved

i n et hanol reated with 1 |de ol ution
AR R e ik I Bt G R R B RS e St R Rt
acet at e anghtchematogaphyq 16-05%tethg Nacdtaicat haamk) gmphh’tale&dmp@’nylﬁmlﬂlg, Za%h.on from

onBo de) 6t SR 18T bRy B Mprc A P oo MR GGG o
(s, 2 H) H)45@@(s(®lH)Jﬁ)@ ahﬂdzl,zﬂ)lﬂ)m (321D,2.8B8- B4 (e ® H), 1.52- 1.63 (m 2

30H), 0.86 (t,../=7.45 Hz, 3 H WD 2007/ 150011PCT/ US2007/ 071854 Exanpl e 22
OH 0 éH 0 0 NO

23¢)  N-{[6-Hydroxy-2.4-dioxo-1-(2-phenylethyl)-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyljcarbonyl} glycine. A solution of 1-(2-phenylethyl)-3-(phenylmethyl)-

2,4,6(1H,3H,5H)-pyrimidinetrione (930 mg, 2.89 mmoles) and diisopropylethylamine (1.0 mL,
5.78 mmoles) in chloroform (15 mL) was treated with ethyl isocyanatoacetate (250 uL, 2.89

20  mmoles) and stirred for 3 hours under argon. The mixture was washed with 1 molar hydrochloric
acid (x2), dried and evaporated. The residue was dissolved in ethanol (10 mL), treated with 1
molar sodium hydroxide solution (10 mL) and stirred overnight. The mixture was acidified and
extracted into ethyl acetate and the organic solution dried and evaporated to a solid. The solid was
slurried in diethyl ether, collected, washed with diethyl ether and hexane and dried to afford the

25  title compound (580 mg, 47%). 1H NMR (400 MHz, DMSO-d) 6 ppm 13.11 (br. s., 1 H),
10.10 (br. s., 1 H), 7.08 - 7.44 (m, 10 H), 5.00 (s, 2 H), 4.14 (d, J=5.81 Hz, 2 H), 3.98 - 4.10 (m, 2
H), 2.87 (t,2 H)

Example 24
/L OH O
OH
A
LY
o} N e}

30
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Al 1- '111-Butyl-6-hydroxy-2, 4-di oxo- 3- (phenyl met hyl )-1, 2, 3, 4-t et rahydr o- 5-
pw m di nyl | ear bonyfi gl ycine 522a)1-Butyl-3-(phenylnethyl)-2 4 6(111

3H, 51/) - pyoizne7dismatir i one. Ml onyl dichloride (497 ulL, 5PCTruseée®Y1886s added
to a solution of Whbutyl-NL-(phenyl methypurea (959 ng, 4.65 nmoles) in

di chl or onef/| h A 1 hour.
The m xtur Fl ash
chr omat ogr aphy (0 15% et hyﬂetr@é]toaft—mnndmﬂm M@umet he title conpound (676
g, 53% .,,1H NWR _DVBO : A H, 7.20 -
7.28 (m 1 : 3 ) .48(tt 2 H,

1. 28 (tq, Dvrlmxﬁne&ﬁme 7A313xﬂulm of Z tHﬁWIHanB/&n(me; (704]17L 33 Ihhlpleé3 akdl )sopropyl

r2)\2llt‘)l) x éllﬁvq aengre %;9%\2/ 44g|mm0 esngsPsQ%@ 1ntm:r*‘1 orofl %n &O%L%Fyrll h:l(')’ur2 l\%alonyl ?hcflla X dro-5-

1-butyl- 33$&Jﬂeﬂ;®hmedzlbs)lw)as Qd,ddd &(dltht; BHnb¢vas Hebtpy ni 457 Cfon é thouro lbe hGTGe mgs 2. 46
nmol es) a i am n 826 9 for m (12
1) ves craaRORE AR AT SulipaRa oy e Gy TR Sy, IS0 BEE LT,
stifled faoetatd— rhcmns) tol gdetheamlgompoﬁh@GM xigu3Bowald1 WaBh@do Mitzh 1 nol ar

hydr ochl g dr t s ved in
ot hanol (GO RS Orbegbang i AP e APPSR gl ofkas e M T b 3 and
stirried owv4srdj s HEheHmigeys,e ivas aci di fi ed and extracted into et hyl
acetate 20and the organic solution dried and evaporated. Crystallization
from et hanol - water gave the title conmpound (580 ng, 63% . 1H NWVR (400
MHz, DMSQ4d6) /6 {BPMm-131-dithe(hslethlphenyllBetAyll} 6 shydibxyHl (1 Zmeﬂr‘}lethvm 23B6dibx- 5 H),

5.01 1.54 (dq,
J=7. Sgs ,§§01%0,w31 {E“ ﬂ)m 0. 89 (t, 1(7q45

Hz, 3 H) dlﬂ&]i)dah]db[ﬂhe%nﬂﬂy!} Nl&nNhﬁlethM 24,’5@.]]553%9[2’5 pyntmalnetrlone (3 85mg, 1.21
4- d 142- ph | th t
pyr : %& ﬁW?l s&en ?ﬂe?f)li)%@{ V@){ %{gl PM% nE {' Xg 121mg)'les% n c}ﬂoro Wmﬂ) was treated

with ethyl isocyanatoacetate (103 uL, 1.21 mmoles) and stirred for 3 hours under argon. The

mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was
dissolved in ethanol (5 mL), treated with 1 molar sodium hydroxide solution (8 mL) and stirred for
3 hours. The mixture was acidified and extracted into ethyl acetate and the organic solution dried

20  and evaporated. A solid was obtained by trituration in hexane plus a little diethyl ether, collected,
washed with hexane to give the title compound (338 mg, 67%). 1H NMR (400 MHz, DMSO-ds) 6
ppm 13.09 (br.s, 1 H), 10.12 (br.s, 1 H), 7.34 (d, J/=8.34 Hz, 2 H), 7.22 (d, J=8.59 Hz, 2 H), 5.06
(ddd, J=13.52, 6.69, 6.57 Hz, 1 H), 4.96 (s, 2 H), 4.13 (d, J/=5.81 Hz, 2 H), 1.41 (d, /=7.07 Hz, 6
H), 1.25 (s, 9 H)

25
Example 25
LIS
OH
A
TLY
o} N o}

N-[(1-cyclohexyl-3-{[4-(1.1-dimethylethyDphenyl]methyl}-6-hydroxy-2.4-dioxo-1.2.3.4-

tetrahydro-5-pyrimidinyl)carbonyl]glycine
30 25a) 1-Cyclohexyl-3-{[4-(1.1-dimethylethyl)phenyl]methyl}-2.4.6(1H,3H.5H)-

pyrimidinetrione. A mixture of 4-r-butylbenzylamine (880 uL, 5.0 mmoles) and cyclohexyl
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43 23a) N-(2-Phenyl et hyl)-M (phenyl net hyl )tuea. Phenethyl isocyanate (612
uL, 4.42 mmol es) was added to a stirred solution of benzyl am ne

hydr ochl owO2e0(B8H1nYy, 4.42 mmol es) and dii sopropyl am n@CTABB0II071884 42

mmol es) in chloroformunder argon and stirred for 1 hour. The m xture was

washed wi.th 1 r rochloric aci : i e nd, evapor a 0 give
the 111 -0 bas St mambTheby e b gl tbigia Mo BRRRERERY S Dom
7.20 -7. 4fich{amide 88BuL, 40 dhofed) wab=ddBi2antHhe nPixtie, waﬁhaﬁec(mderjgeh{)e refBuxdfér (t,
J=6.82 t ) Phen LLeth 1 -3- hen
ot 1160/ P A e el bR faf G periion 3 bl Mot ot cs) s
added to mrmtqgtapby](lﬁf%%c(tlzdpctmtmmxh@l) )og&wth&@ﬂqﬁmmpyhtde{ﬂ Byglavea 1HL. 0 g,

certug 1 onk B AP P nined T S SR athT o o

and evapafjas.esl(s, FHatR0c Rr3cmmt DYy, apsyd,E03. Xble, atiy | .caget=a6.62 Hp, exane) gave
t he t|tIe nggﬁﬂﬂz(%o nmg, 73% . 1H NMR (400 MHz, CHLORCFORM d) 6 ppm 7.43
(dd, 1=7. 7.14- 7.40 (m 8 H, 5.06(s, 2 H, 4.08 - 4.17
(m 2 H, 364(s 2 H, 287-297(m2H)15 23c)

N- ( 16- Hydzﬁ f -2.4 ( : 3

Thenyl met § ) -5z S -2.4-dig

sH Oéﬂmgﬂ? terfahidrh3- mhtel:_‘q%xﬁtcmgﬁw@b&@hemyblnﬁdmlywc}oh&ym6(4 -(1,1- |
| 11.S ro am ne

(00 o) BN E e P P ER sl Br e R o Ead b SRy R

i socyan _?._L(ﬁh@@:ﬁ(ﬁ[?ﬂeﬁly(a%& k,mi2. (?S)an.’l@]m)mh &ﬂdroﬁﬂd (ZI)tmlt)lrm.tﬂemted \33]1] @thyzls u gdgr |

ar gon. e m Xxtur W /Al OC oric Cl X rne

o oy aparstunoties PELE SaS Tttty st adov R et o sihis, 6wt

1 nol ar s@adhaalrmhyldrh@lgﬂ lq,arcﬁmbﬂct a@n(xg)lenma)ndamO&tehr rrB@Irea\h&{jmsglﬁstsolve'ﬂhﬁ

m xt yr.e S |1 e act acetate . an t he, organi c

Cot utPon Tprags M Eondain f e oG b led Rh e SR LB ot et ny

et her, CO]THe&ﬁit&ﬂ,waWﬁﬂﬂﬁ&ﬂwiﬂl éthyldte&ztthﬁasl&tihﬁﬂl landartgr@oldordnadiddk 2 e driddanaf f or d

the 25tit] 7 (490 DVBO- d6 13. 11

(b(l’a. S ! eigqq}:ae 8us§€d§v tagl'%d mlgthan d@ter 07g1\£/1e4l;\/|_‘ﬁj]1 (‘f&lppbm @3(?0&)2?/[’()1

A&—I 13 g d0 1}1:151\4&1(40&\/\%%01857/[;80&%8%? Cﬁ M)(b( Bm?/l 217){%)%1421)183 (H), 17%211(3 V= EXzaleze 24

1D ot nyDet 2910 BHEHGE Ry T C R h & G176 TombPhyilatbyt s SoHa bxo- 1 2 3

4- 20 2.14-2.37(m, 2 H), 1.79 (d, J=12.63 Hz, 2 H), 1.62 (d, J=11.62 Hz, 3 H), 1.19 - 1.37 (m, 11 H),
1.04 - 1.19 (m, 1 H)

-1.2.3.4-

Example 26

)\ OH O
OH
H

25 N-{[6-Hydroxy-1,3-bis(1-methylethyl)-2.4-dioxo-1,2,3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

26a)  1,3-Bis(1-methylethyl)-2.4.6(1H,3H,5H)-pyrimidinetrione. A solution of isopropylamine

(520 uL, 6.11 mmoles) was stirred in dichloromethane (25 mL) under nitrogen, treated with

isopropyl isocyanate (600 uL, 6.11 mmoles) in dichloromethane (25 mL) and stirred for 1 hour.
30  Malonyl dichloride (593 uL, 6.11 mmoles) was added and the mixture was heated under gentle

reflux for 1 hour. The mixture was washed with 1 molar hydrochloric acid and purified by flash

chromatography (10-30% ethyl acetate — hexane) to give the title compound (900 mg, 69%). 1H
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t et rahydro-5-pyri m di nylicarbonyl glycine 24a)

1-11441, 1- D net hylet hyl | ohenyll net hyl -341-nethylethyl)-2,4, 6(1H, 3145H) -
pyri m di n€orzoevs001A m xture of 44-butyl benzyl am ne (704 Pair/us4o00/omssd es) and
i sopr opyl 5i socyanate (392 uL, 4.0 nmol es) was sti rred in chloroform (10

it ur e AR SRR b R 1Rt ) CRBE NRBLE B Pl ar

hydr ochl qdje7acidd, end). purified by flash chromat ography (10-25% et hyl
acetate - hexane) to give the title conmpound (385 ng, 30% . 1H N1VIR (400
MHz, CHLOROFORMd) S ppm 7.34- 7.43 (m 4 H), 5.03 - 5.09 (m 1 H, 5.03
(s, 2 H. )26bB. 66 {[6sHydZoxv)1,3-Bi0A -rddbhyidhy])-1.4diRd-183,4-Gtridydrols-32 (s, 9 HT 24b)

AR T e MR ST I RS B R e R e S AR SR S

1- 1[ 4- ( 1,pdrimidinetrione (900 mg, 4.24 mmoles) and dusopropylethylamme (1.47 mL, 8.48 mmoles) in

PR T T e R T e

mol es) idhoaklvadaharoged lﬂlemfh)tuma@as gt eﬁihwm&nare@dwéhmmmqmt (ﬁaﬁaﬁ@t e (103

B N e R L U T DA R A R
resi doe wakitich @30l \ad stirredet braigpd. Thd nﬁSLtDlr,e vxtaE giditeOwiti dthyl dcotad, ansieo it m

adiai 11 eqaitdd Bladssl o ouhy Bt dlos sl oo SRl EN bl R a1 1 co

20 and emm&&i €0k th&ti8©¢dnthowaBODDIng] ewg h}q NMRt(mmH@mMsoh@wm pj auss a
little dleth ether col l ected, was xane to |veth((=

corpound 1338 Hoi4 677 SF ki Nrw*@aoéo Wi, 802 i Topi B2 J8 LB ey

10.12 (brusi2@yH), 7.34 (d,../=8.34 Hz, 2 H), 722(d,1859Hz 2 H, 5.06
(ddd J 13.52, 6.69, 6.57 Hz I H) , 4.96 (s, 2 H, 4.13 (d, J=5.81 Hz, 2
H),141(d J=7.07 Hz, 6 H, 1.25 (s, 9 H 25 Exanmple 25 Ca OHO0O OGHN O O
NO N 1-c clohex 1-3-1 4- 1 1-di meslghpled7meth | i-6-h drox -2 4-dioxo-1 2
3 4- tetrahydro-5-pyrimdinvflearbonyll glyeine 3025a)1-Cyclohexyl-3- [441
1-di net hyl et hyl ) phenvfl nethylt -2 F}l 13H, SK)- pyrimdinetrione. A

m xture of 4-t-butyl benzyl am ne , pp/\q]/mml es) and cycl ohexyl WO

2007/ 150011PCT/ US2007/ 071854 N0 o)

CL

N-{[3-[(2-Bromophenyl)methyl]-1-(1.1-dimethylethy])-6-hydroxvy-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine
20 27a) 1-[(2-Bromophenymethyl]-3-(1,1-dimethylethy])-2.4.6(1H.3H.5H)-pyrimidinetrione. ¢-

Butyl isocyanate (571 uL, 5.0 mmoles) was added to a solution of 2-bromobenzylamine
hydrochloride (1.112 g, 5.0 mmoles) and diisopropylethylamine (864 uL, 5.0 mmoles) in
chloroform (50 mL) and the mixture stirred for 1 hour. Malonyl dichloride (486 uL, 5.0 mmoles)
was added and the mixture was stirred at 50°C for 1 hour. The mixture was washed with 1 molar

25  hydrochloric acid and evaporated. Flash chromatography (10-35% ethyl acetate — hexane)
afforded the title compound (500 mg, 28%). 1H NMR (400 MHz, CHLOROFORM-d) & ppm
7.59 (dd, J/=8.08, 1.26 Hz, 1 H), 7.26 - 7.32 (m, 1 H), 7.12 - 7.19 (m, 1 H), 6.99 (dd, J=7.58, 1.52
Hz, 1 H), 5.12 (s, 2 H), 3.72 (s, 2 H), 1.63 (s, 9 H)

30 27b)  N-{[3-[(2-Bromophenyl)methyl]-1-(1.1-dimethylethyl)-6-hydroxy-2.4-diox0-1.2.3.4-

tetrahydro-5-pyrimidinyljcarbonyl} glycine. 1-[(2-Bromophenyl)methyl]-3-(1,1-dimethylethyl)-

2,4,6(1H,3H,5H)-pyrimidinetrione (500 mg, 1.41 mmoles) and diisopropylethylamine (490 uL,
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i socyanate (638 uL, 5.0 mol es) was stirred in dichloromethane (40 inL) for
1 hour. Malonyl dichloride (388 uL, 4.0 mmol es) was added and the m xture
was heat edound@rsogent | e refl ux for 1 hour. The m xture Ra$/Usa@owhsdisth 1
mol ar hydrochl oric acid and purified by flash chromat ography (10-25% et hyl

acetate -, hexane) to g n H 5 NWVR (400

MHz, CHL&\%fEﬂi%f%i)weéﬁ duoferih by G iy iqﬁ“i}%“dgi"gf(ed ?ﬁ)‘ﬂl 4.56 -4.70

( m 1 H iso’.eyzﬁiléto(l@;ateZ( lﬂ-p yL,a. 42 Onmold,). 31Bhe(1mxtu26 Whs, stitre@®r § Hourg whshe8 dwikkz witR H) |
.65 (t, Jd= ) xy1-3-

“iva- (1) B bR Beror b nad P ket T wlio s dn et §EF

10tetr ahyadd ﬂeﬁed’ wmth hmd]angpldk]ar pdroxide S&mlmﬂﬁ OAnIQD)iIIlintSterﬂ overnight. The mixture

1- cycl.ohe

di et I;?yl e\}/% y?l?l I{eﬁ bf(n]w’ Iﬁj['h lrlceéate anél( ﬂl?l'gﬂdgg%lonc acid thalo%{nc solut1o viasléeél g,

3. 45 mmolvag)1 lanldr h}idrcsblpn@pyd dtiti/dndrvaporafell. Zheritle c@n@ommvaw))tamnd lz;hl orof orm

Stirrot drrilgRr TnbebaF bk CEEEE0L BT AR Gubil s Raras B8

hydr ochl as,ilchac.ebs (x2i), 7846 I((Ri}iJ%’tHdS eoaaarlaiﬂ)edsmh%r%sizduel)\m (eti, ssmilyed in

st 11ed 1o % el LB A B e B R i 7 ikt Thlacnen ™

wi th10 nol ar hydrochloric acid (x2), dried and evaporated. A solid was
obt ai ned from ethanol - water to gi e gitle conmpound (1.3 g, 82% . 1H
NVR (400 MHz, DMBO-4) 6 FIm 13.10 ?mp , 10.14 (hr. s., 1 H), 7.34
(d, J=8.34 FE 2 H, 7.22 (d, Js Cldg, (; : 4 95 (s, 2 H), 4.65 (t,
J-11.75 Hz, 1 H), 4.13 (d, J5.8 202 4- 2.37(m 2 H), 1.79

(d, 1=12. 63 Hz, 211)162(d|-1£§?£%\ , 1.19- 1.37 (m 11 H),
1.04- 1.19 (m 1 H) Exanple 26 O# %%3 ANThi -CM NO 25;

16- Hydroxy-1,3-b is( 1- niethylethyl -3, 4- dioxo 1, 2,3, 4-tetrahydro-5-

pvi i m di nyl | earbonyl } gl vcine ¢ ,3-Bis(

-nmet hyl et hyl ) -2, 4, 6(1H, 311, 5H) A di netrione. A solution of

i sopropyl am ne (520 uL, 6.11 nl cs) was stiffed in dichloronethane (25 i)

under nitrogen, treated with |sooropyl i socyanat e (60 uL, 6. 11 mol es) in
d| Chl or On"et uwile 2 .l" HPIYPRPH Y -. 1mg ".', iﬂl n 1 TN AR dr ) G OX P (593
uL, 6.11 nnDIes) was addpg3@@QEHQQ}§%§ﬁﬂmﬁwwg§mggﬁ%ggnynder gentle reflux
for 1 hour. Thc nixture was washed wih 1 rochloric acid and

puri fibed 289 f | a@ib-Rishlorophony Ipid 3 pthyle %3085t 0 gi ve
the titl AR DR (R%Xm on%%lchicirbi)heiﬁQo%Q%é é%%i@?yniéﬁ%&)&ﬁ/ 4911854 NWR

(400 MHz, E | =13. 89 3.61 (s, 2
FIT 1.45 b(uallbengy_-];a;mge]( 1 8 ]_Q ]q}noles) n d1ch10r0methane (100 mL) was stirred under argon for

1 hour. Malonyl dichloride (760 uL, 7.82 mmoles) was added and the mixture was heated at 40°C
for 1 hour. The mixture was washed with 1 molar hydrochloric acid and evaporated. Flash

20  chromatography (10-25% ethyl acetate — hexane) afforded the title compound (2.2 g, 67%). 1H
NMR (400 MHz, CHLOROFORM-d) § ppm 7.50 (d, J/=1.26 Hz, 1 H), 7.48 (d, /=0.51 Hz, 2 H),
7.35-7.41 (m, S H), 5.11 (5,2 H), 3.92 (s, 2 H), 1.33 (5, 9 H).

28b) N-[(1-(2,6-Dichlorophenyl)-3-{[4-(1,1-dimethylethyl)phenyl]methyl}-6-hydroxy-2,4-dioxo-
25 1,2,3.4-tetrahydro-5-pyrimidinyl)carbonyl|glycine. 1-(2,6-Dichlorophenyl)-3-{[4-(1,1-
dimethylethyl)phenylmethyl}-2,4,6(1 H,3H,5 H)-pyrimidinetrione (2.3 g, 5.48 mmoles) and

diisopropylethylamine (1.9 mL, 10.97 mmoles) were stirred together in dry chloroform (50 mL)
and treated with ethyl isocyanatoacetate (469 uL, 5.48 mmoles). The mixture was stirred
overnight, washed twice with 1 molar hydrochloric acid, dried and evaporated. Flash

30  chromatography (dichloromethane) gave pure ester which was dissolved in ethanol (10 mL) and

treated with 6 molar sodium hydroxide solution (5.0 mL)) and stirred overnight. The mixture was
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26b) N- {16- Hydroxv-1, 3-bis(1 -nethylethy 1)-2, 4-di oxo-1, 23 , 4-tetrahydro-5-
pyri m di nyl kar bonyl | gl yeine. A sol ution

1, 3- bi s( woentwisedinyl ) - 2, 4, 6( 1H, 3H, 5H) - pyri m di net ri on@CTABRo0TH71844 24

nmol cs) and di i sopropyl et hyI am ne (1 47 mL, 8.48 mmol es) in chloroform (15
IS'?H’ r\évg‘s fpta %gﬁ%’%seerﬁ ﬁt \él Xetat? %r?f lymo 1:|.lﬁ/ ICO%B %‘t (S ?cé(ig %Solfl anic sol(%]mon \Ev?_lsh?f \)llt}rand
hydr ochl drmclaralgfdwcmxﬁo acut;ldnﬁthndmhpemwpoffhet md:b.coiﬁlpeurrd@% dbtemwhlw di ssolved in
et hanol

ano st r o gyaion G S i Sl ot MR SHESp AP R bR S 2o

with 1 nolay, 10gsisoch),ars7e 7aeiod, I ML) ,54dricedmand), e\dapaas.edHt.e @), 30t (@ t hat

SR e B A S
Hz, H), 4.98 - 5.09 (m 2 H, 412(d J581Hz H), 1.39 (d, J-6.82

Hz, 12 H) 15 Exanple 27 z GH0 0 O 5@
N-{13-112- Brononhenyl ) net hy11- 1- (1, TZ%" tz%yl et hyl ) - 6- hydr oxy- 2, 4-di oxo- 1, 2

, 3, 4-tetrahydro-5- pyrimdinyld onycM gl yei ne

2027a) 1- 1( 2- Bronophenyl ) net hylf@\ - | rret hgl ethyl)-2,4,6(1H, 3H, 5M
pyri mi di netri o ne. t- Butyl Tso 1 uL, 5.0 mml es) was added
to a solution of 2-bronobenzyl am & jy hI or0| de (1.112 g, 5.0 mml es) and
di i sopropyl et hyl am ne (864 uL, 5. 0 mmof es) hi chloroform (50 nL) and the

m xture stirred for 1 hour. I’ T dichloride (486 uL, 5.0 nmol es) was
added and the m xture was stirrad~at50C for 1 hour. The m xture was washed
with 1 nolar 25hydrochloric acid and evaporated. Flash chronmatography (
10-35% et h I acet ate - hexane) afforded the title corrpound (500 rrg, 289%) .

1|—| NVR ( 460142 qrapiresbRN[4:(). 1 digthwlrhvipheng Hmethylg-6dg/droxy 2@h-dipxo-B2.3t- 7. 26
- 7.33 (m 1H, 7.12 - 7 9aif Mo Lo Bmia By 99 tofltheld k- 58, 1.52 Hz, 1 H),
5.12 (s, 211)372(3'30'["llvr .

027b)|\|—{21?3)- 1Llﬂax;laﬁblmwhgnmﬁeﬂ4r(fl1h-dlmethvleh bxv- 2, 4-di o

X0-1, 23, 45 mﬁ(ﬁﬁeﬁ@dﬁ¥dl&%l§fu{%yd’f'2m (Héwbﬂlﬁﬁlﬁsgw}{ge Ql %? '?%mnjroles) and 4 t-
(2- Brom)pnenyl di met hyl et hyl) -

[
H, 3H, 5H) bmb’rﬂ?eﬁ%’}d?ilﬁéft Xh%n@l Sg@w@) lnﬂlc@@rqmqﬁhaégﬂoaﬁ&)maﬁ sasd opdar erhy foani ne

(490 uL, Afur. %ﬂ@l@nﬂm}hﬁﬁbe W8 &1 Sitd &&Qgs)tx&g%&%%nd e Hﬁ;bfure Wa@ﬁé%ie‘afamd &5 inL)
and treated with ethyl isocyanatoacetate (121 1. 41 mol es?F The m xture

was d6i r rferd! hayr. Bherpintuee wagerehlead veithi lcmolpy ftYHTOSEhlﬁlm arid angdgrapertedr Floslaci d, dri ed
and evanahfbunbie o8k cs Nl ASOkY Sl & iR hgbi Q2 g 800 fy eat ed

with 1 nolar sodium hydroxi'de sol ution’ (6. stirred overnight.
The ni xt m*MRSWHa@HRQWM@DMGW 7ei8H94J ééétHat ]eH)aﬁ<$5l Té8l(ar 5 Hydr2dehl ori ¢

aci d, o] t1i,0 h h I C 22 @dryed and

evaporat :(8 f%ﬁgh& lsﬁéljcl'gngolm Fﬁ)éwé)ttljt éfﬁﬁgﬁ ﬁ{/l)?:?gggéﬁ ?fzg'%l or?I ?33 %19

et hanol - vidt er (390 rrg, 61% . 111 NWR (400 MHz, DVSO-4) 5 ppm 13.08 (s, |

H) %g 05 (s, | H, 7.65 (dd, J=8.08, 1.01 Hz, 1 H), 7.34 (t, J=6.95 Hz, 1
22 (td, J771 1.52 Hz, 1 H), 7.03 (d, J=6.57 Hz, 1 H), 4.96 (s, 2

H), 4. 12 2(91;]), Ne=H182.4 ﬁchl@opﬂ;nylﬂﬁ—ﬁﬁ—((!s]—dilgetbﬂlethvl)phenvl]methvl}—6—hvdr0xv—2,4—

dioxo-1,2.3 4-tetrahydro-5-pyrimidinyl)carbonyl]glycine. 1-(2,4-Dichlorophenyl)-3-{[4-(1,1-
dimethylethyl)phenylmethyl}-2,4,6(1 H,3H,5H)-pyrimidinetrione (2.57 g, 6.13 mmoles) and

diisopropylethylamine (2.12 mL, 12.26 mmoles) were stirred together in dry chloroform (50 mL)

25  and treated with ethyl isocyanatoacetate (524 uL, 6.13 mmoles). The mixture was stirred
overnight, washed twice with 1 molar hydrochloric acid, dried and evaporated. Flash
chromatography (dichloromethane) gave pure ester which was dissolved in ethanol (10 mL) and
treated with 6 molar sodium hydroxide solution (5.0 mL)) and stirred overnight. The mixture was
partitioned between ethyl acetate and 1 molar hydrochloric acid, the organic solution washed with

30 1 molar hydrochloric acid, dried and evaporated. The title compound was obtained as a solid by
trituration with hexane (680 mg, 51%). 1H NMR (400 MHz, DMSO-d;) ¢ ppm 7.87 (d, J=2.27
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10 Exanple 28 C OH 0 O N O N-R142, 6-Di chl oropheny11-3- [14

(1, 1-di net hyl et hyl ) phenyl | met hy11- 6- hydr oxy- 2, 4- di oxo-

1, 2, 3, 4- twonradwyidn@15- nyri m di nyl | carbonyl | gl yci ne 1528&{TAIS2006/40i8sh| or o
hen 1 3 4- 1 I-dinmeth | ethhen meth2 4 6 Iff3/15 pwi mdinetrione. A mxture

of 2, 6-di,¢h c 1.4 A

4-j but yl b%h;y)gﬁ‘l%ﬁery ‘thi@ég%‘ga}@ (%%nemzm ’e7'53)6 (Ig’ % %6% Zm% FPZL%Q)Z @L) was
stirred whaévEhﬂQHh4ﬂ6(¢I=ﬁ®UHL2M®Loa@ﬁ,ﬁﬂahlorlde (760 uL, 7.82 nmol es)
was added and the m xture was heated at 40C for 1 hour. The m xture was
washed with 1 nolar hydrochloric acid and evaporated. Flash 20

chr omat ogr aphy (10-25% et hyl acet at &xamplef@ne) afforded the title conpound
(2.2 g, 67%. 1H NAVIR (400 NPE LCRCFCRN1d) 6 ppm 7.50 (d, J=1.26 Hz, 1

Hy, 7.48 (d, JO.5! Hz, . . 5.11 (s, 2 H, 3.92 (s, 2
H, 1.33 (s, 9 H. 28b) N~\
N R1- (2, 6-Di chlorophenyl) 3-114- (4, H thyl)phenyllnethyll

- 6- hydr oxy- 2, 4- di oxo- 251, 2, 3, 4- tePra d -5 pyri m di nyl) carbonyl | nl yci ne.
1- (2, 6-D chlorophenyl) 3- [4 (1,1 t hyl et hyl ) phenyl ] net hyl |

-2,4,6(1H, 3H, 51f | - pyri m di netr{ pn .3 9, 5.48 mmol es) and di
|sopropylethylan1ne (1.9 nm., 10797 vl es) were stirred together in dry
chlor&f orm (50 nL) and treated wWith ethyl isocyanatoacetate (469 ulL, 5.48

mol es) . THE1MR-BidGhWES-3S {11 edinddeNdhydphenyWasthed- o Midegywid dioxb- Db ar
hydrochl oric acid, dried and evaporatec glish ggchronatography

(di chl or onet hane) gave pur@E@§@%¥—%H¥%¥m’ L in ethanol (10 ni)
and treatmd) Witdh- Eﬁoiﬁ@b@ﬁvl$9d[4u(m 1%&51@%1%@@1)@@@111&&&1}( 5480M3n5And stirred
overnight.-TQF nixture nas 361 /150011P /U82007g071§54 partitioned
bet ween 1 & Tyyrerot qrogpo ?ﬂ’%&ﬁ@@?l h&ixP i c sol ution

washed w Hutyuﬂenfmﬂrﬂﬁe [alYoetii ol |nﬁﬁd1€s) apdlanorslrheteﬁle D 1BV)a4Re kb @idinddk taagoh ifdrl2e
conmpound was ob ai 63@6

1H NWVR ( MBTSNW on; lgﬁeg{éﬁﬁ% §_§1 Is?gzasfarilgqr}%and 1t r}%lgtu\(/%vga%feq_tﬁd atjlg"él7 -
(m 2 H) ,for/3 Bshr. Thedix{ufd wak Wlkhed &vith/l hlar ha@cBériditid @hdkyaporated? Flagh
chromatography (10-35% ethyl acetate — hexane) afforded the title compound (1.75 g, 72%). 1H
NMR (400 MHz, CHLOROFORM-d) & ppm 7.74 (dd, /=7.96, 1.39 Hz, 1 H), 7.47 (td, J=7.71,
15  1.52Hz, 1H),7.41-7.44 (m, 2 H), 7.35 - 7.40 (m, 3 H), 7.28 (dd, J=7.83, 1.77 Hz, 1 H), 5.11 -

5.18 (m, 1 H), 5.02 - 5.09 (m, 1 H), 3.90 (d, J=6.57 Hz, 2 H), 1.33 (s, 9 H)

30b)  N-[(1-(2-Bromophenyl)-3-{[4-(1.1-dimethylethyl)phenylJmethyl}-6-hydroxy-2.4-dioxo-

1,2.3 4-tetrahydro-S-pyrimidinyl)carbonyl]glycine. 1-(2-Bromophenyl)-3-{[4-(1,1-
20  dimethylethyl)phenyl|methyl}-2,4,6(1H,3H,5H)-pyrimidinetrione (1.7 g, 3.96 mmoles) and

diisopropylethylamine (1.37 mL, 7.92 mmoles) were stirred together in dry dichloromethane (20
mL) and treated with ethyl isocyanatoacetate (338 uL, 3.96 mmoles). The mixture was stirred for 4
hours, washed twice with 1 molar hydrochloric acid, dried and evaporated. The residue was
dissolved in ethanol (10 mL) and treated with 1 molar sodium hydroxide solution (6.0 mL) and
25  stirred overnight. The mixture was partitioned between ethyl acetate and 1 molar hydrochloric
acid, the organic solution washed with 1 molar hydrochloric acid, dried and evaporated to a foam.
The title compound was obtained as a solid by trituration with hexane and standing overnight (1.3
mg, 62%). 1H NMR (400 MHz, DMSO-dy) 6 ppm 13.14 (s, 1 H), 10.09 (s, 1 H), 7.80 (dd,
J=8.08, 1.26 Hz, 1 H), 7.55 - 7.61 (m, 1 H), 7.53 (td, J=7.58, 1.26 Hz, 1 H), 7.43 (td, J=7.58, 1.77
30 Hz, 1H),7.33-7.40 (m, 2 H), 7.24 - 7.31 (m, 2 H), 4.98 - 5.08 (m, 2 H), 4.15 (d, /=5.81 Hz, 2 H),
1.26 (s, 9 H).
50



5.1=8.59 Hz, 2 H), 5.06 (s, 2 H, 4.15 (d,1=5.56 Hz, 2 H), 1.26 (s, 9 H.
Exanple 29 OH O NNThi3OH O O N O N-[(1(2, 4-di chl oronhenyl1l- 3-

. 1[ 441, 1 worreemmgban hyl Mhenvf |l met hyl | - 6- hydr oxv- 2, 4- di oP0TAIS2003/0241854
Otetrah dro-5-1 enboli 1 1 eine 29a)

142, 4- Di chl or ophenvl)-3--114- (1, 1-di et hyl et hyl ) phenvl | nret hyl | - 2, 4, 6( 1H, 3H,
5H)- pyrimdinetrione. A mxture of 2,4-dichlorophenlisocyanate (1.43 g,
7.6 mmol es) and 4-tbutyl benzyl am ne Ekdm@43i, 7.6 mmoles) in

di chl oronet hane (100 mL) was stirred under argon for 1 hour. Mal onyl
dichloride (739 uL, 7.6 mol es) was ed and the m xture was heated at 40C
15for 1 hour. The m xture was washeg=with 1 nolar hydrochloric acid and
evapor at ed. Fl ash chromat ogr aph 0- #8%fet hyl acetate - hexane) afforded
the title conmpound (2.6 g, 82%. i & , CHLOROFORMtd) 6 ppm 7.58
(d, J=2.27 Hz, 1 H, 7.35 - 7.43 (m)\s ,17.21 (d, J=8.59 Hz, 1 H), 5.10-
5.17 (m 1 H), 5.01 - 5.07 (m 1 HP, 2°8% (d, J=5.81 Hz, 2 H), 1.33 (s, 9
H 20 29b) N-[(1-(2,4-Dichloronh
[ 4- (1, 1- di et hyl et hyfi nhenyf | 6- hydroxv-2,4- dioxo-1 2 3 4-tetrah 1
enboli 1 1 eine. 1-(2,4-D ichlorfophenyl)-3- ; [441, 1-

di net hyl et hyl ) phenyl ] nethyl | -2,4,6(1H, 3H, 5H) - pyri m di netrione (2.57 g,

6. 13 ol c9)[(aHBBhEP- PP @l hithand eyl (e nEthyl} 12h2BoxyTI-gisYo-WeRe- st i r r ed

| Socydnat oacet ate (824 ul. chindtictataadn it os "Vt i red over ni gh
washed twilee W-OHBighdiplyBr- fy4r Daiiatienaphahydehed 2andi eyapanat ed. Flash
Cimanol BB USRS B TS B S5 b B SR HBT 461 oo (. 6
nm)) and tyischgdativesi ghts.o hivelcsiix tidhieronRehafkaist nill) easdirke ii@e Brget hy |

ooy abgaihboy dond OGB4 G b SRS B SRR e " "
obt aitped 488 srS@birsl Die rhiktukdatvaiedwrithl exEydarocBi8A: 468 and:%9poratdd. MM R (400
7. 56 Chromgmph 5o A1 asigiciancyafyrded gl gimmgond 3y 2 e9mdb¥g. 116! 5
Hz, 2 H),87%)02H MR 568 Nz, BMS @ abib.pph. 71 -(767 =D 18 Yy Hadd, 2=17, 21236, (s, 9

H). ExanI—Ti))l, 7e.369’ 0 7.41 (m, 4 H), 7.26 (d, J=8.34 Hz, 2 H), 7.13 (d, J=6.82 Hz, 2 H), 6.89 (d, J/=8.08 Hz, 2

H), 4.74 - 4.85 (m, 2 H), 3.92 (s, 2 H), 1.28 (s, 9 H).

15
31b)  N-[(1-(2-Biphenylyl)-3- {[4-(1,1-dimethylethyl)phenyl|methyl} -6-hydroxy-2.,4-dioxo-
1,2.3 4-tetrahydro-5-pyrimidinyl)carbonyl]glycine. 1-(2-Biphenylyl)-3-{[4-(1,1-
dimethylethyl)phenyl|methyl}-2,4,6(1 H,3H,5 H)-pyrimidinetrione (1.8 g, 4.22 mmoles) and

diisopropylethylamine (730 uL, 4.22 mmoles) were stirred together in dry dichloromethane (50

20  mL) and treated with ethyl isocyanatoacetate (474 uL, 4.22 mmoles). The mixture was stirred for
under argon overnight, washed twice with 1 molar hydrochloric acid, dried and evaporated. The
residue was dissolved in ethanol (10 mL) and treated with 1 molar sodium hydroxide solution (1.0
mL) and 6 molar sodium hydroxide solution (2.0 mL) and stirred for 24 hours. The mixture was
partitioned between ethyl acetate and 1 molar hydrochloric acid, the organic solution washed with

25 1 molar hydrochloric acid, dried and evaporated. The title compound was obtained as a solid by
trituration with a small amount of dichloromethane in hexane (1.3 mg, 58%). 1H NMR (400
MHz, DMSO-dg) 6 ppm 13.09 (br. s, 1 H), 10.01 (t, J/=5.68 Hz, 1 H), 7.49 - 7.58 (m, 2 H), 7.41 -
7.47 (m, 1 H), 7.26 - 7.37 (m, 5 H), 7.15 (d, J=6.57 Hz, 2 H), 6.89 (d, J/=8.08 Hz, 2 H), 4.89 (s, 2
H), 4.11 (d, J/=5.81 Hz, 2 H), 1.28 (s, 9 H).

30
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NLNOH OOH O NO N -1(1-(2-Bronophenyl)-3- ;144

1, 1-di net hyl et hvfi nhenyl | net hyl | -6-hvdroxv- 2, 4-di oxo-1, 2, 3, 4-

t et r ahydrwo2e@yrsoeriidi nyl ) ear bonyl | gl yei ne 30a) PCT/US2007/071854

1- (2- Bronmophenvl) - 3-{14- (1, 1- di met hylet hyl ) phenyll met hy1}- 2, 4, 6( 1H, 3H, 5Thpy

rimdinetrione. A mxture of 2- bron%t})(he@ggbsocyanate (1.11 g, 5.6 mol es)

and 4-t- 10butyl benzylam ne (1.0 mnl nmol es) i n diehl oronet hane (100

m.) was stirred under argon foro howsis. ol\/al onyl dichloride (739 uL, 7.6

mol es) was added and the m xt wasl_helat agH 40C for 3 hour. The m xture

was washed with 1 nol ar hydr och a I dNa evapor ated. Fl ash

chromat ography (10-3511/0 et hyl a he>@ane) afforded the title

conmpound (1.75 g, 729 . | H NWR (400 M—Iz CHLOROFORM d) 6 ppm 7. 74 (dd,
=7.96, 1.39 Hz, 1 H), 7.47 (t 1=7.71, 151.52 Hz, 1 H), 7.41 - 7.44(m

2 H), 7.35- 740(m3H) 7.28 +1=7.83, 1.77 Hz, 1 H), 511-518(m
1H, 502-5.0( H)390(d J657Hz 2H),133& H) 30b) N
_1( 1- (2 e d { i V1=l idrod H-pyrapegs 1.2 3 -|tatrahvdr0 5-

- 6- hvdr oxv- 2, 4-di oxol 2, 3 4- teﬁ\ﬁﬁh&iﬂﬂ%@oﬂﬁygw&ﬂy nvQcar bonvl | gl yci ne.

1-(2- Brormphenyl - 3- [4-( I 1 .
20di met hyl2ek hyi-tPaenviath P 7 g,

3.96 mlﬁ&ﬁu@&%tﬁhy@mw&eﬂﬁﬁhﬁmm n(gls Bémmelesyana%e &}%)ma‘&qﬂﬁ) §tirred

together in dry dichl ororret hane (20 nlL) and treated wt

i soeyanatioRcBNYEY it gagofprm (44 relg) Wﬁ%ﬁiﬂé underifgeriatpesphee (¢ hgw T Mélﬂ’n?r’lor 4
hours, wagdhegide visg@rw.o Hmibldg})\lv@sradﬂﬁﬂdﬁl@ﬁﬁhﬂithfe vaf ihehtedtt 5€d NTh@yapoeat ed.

The residue was dissolved in ethanol (10 nmL) and treated with 1 no| ar

sodi um hy BB W veshsdeyitn peadyiophlgicecsbadicysparptedy s gremategidbi( M ur e was

par ti1pi ongd, gl Weeh ehdidhe) @ﬁ‘@fhé’étﬁe 9%0 HQ' @%)hYﬁWﬂﬂmﬂ’oll\@Hﬁ@hﬂso he
organi ¢ solution washed w nol ar %%roc oric acid, dried

evapor at 6@t 023 P 5'Hde4 ?ll @IQeHbé‘)ﬁﬁo(’a (als 18- AP Aed-Hs3.29 Hel 1|Iéi) Byl
triturat '(S?@J‘Mlt b H%@Hez ﬁﬁ@ 8§k@@@1)“93§(¥@7ém Qiﬂﬁz (21H)32 nry%dfiﬁ% 38,14 sV, (400
VHz, DV 30" (dd. J=8. 08, 1.26
Hz, 1 H) H)715%(ddﬁ=1é@0(2rﬂ5 zﬁ)H) 7 53 (td J 7 58 1.26 Hz, 1 H), 7.43 (td,
J=7.58, 17730Hz 1 H), 7.33- 740(m2H) 7.24 - 7.31 (m 2 H), 4.98 -

5,08 (m 2 H), 415(d J=5.81 Hz, 2 H) 1.26 (s, 9 H). VO
2007 /1 50@@@)3C-ﬁ_@2mmgm 0-3- (Dhenvlmethvlﬁ 1- (tetrahvdro 2H-pyran-4-y1)-1.2.3 4-

tetrahydro-5-pyrimidinyl]carbonyl} glycine. 1-(Phenylmethyl)-3-(tetrahydro-2H-pyran-4-yl)-

2,4,6(1H,3H,5H) pyrimidinetrione (970 mg, 3.21 mmoles) and diisopropylethylamine (1.11 mL,
6.42 mmoles) were stirred together in dry dichloromethane (50 mL) and treated with ethyl
isocyanatoacetate (360 uL, 3.21 mmoles). The mixture was stirred for under argon overnight,

20  washed twice with 1 molar hydrochloric acid, dried and evaporated. The residue was dissolved in
ethanol (15 mL) and treated with 1 molar sodium hydroxide solution (2.0 mL) and 6 molar sodium
hydroxide solution (2.0 mL) and stirred for 4 hours. The mixture was partitioned between ethyl
acetate and 1 molar hydrochloric acid, the organic solution washed with 1 molar hydrochloric acid,
dried and evaporated to a solid. The solid was triturated with diethyl ether, collected, washed with

25  asmall amount of diethyl ether and hexane to afford the title compound (1.05 g, 81 %). 1HNMR
(400 MHz, DMSO-dg) 6 ppm 13.11 (br. s, 1 H), 10.15 (t, /=4.93 Hz, 1 H), 7.24 - 7.35 (m, 5 H),
5.00 (s,2 H), 4.86 - 4.96 (m, /=11.91, 11.91, 3.85, 3.66 Hz, 1 H), 4.14 (d, J=5.81 Hz, 2 H), 3.93
(dd, J=11.12,4.04 Hz, 2 H), 3.37 (d, J/=11.37 Hz, 2 H), 3.32 (s, 1 H), 2.53 -2.59 (m, 1 H), 1.55 (d,
J=10.36 Hz, 2 H).

30
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Exanpl e 31 OH 0 NNOH ONOO

N-[ (142- Bi phenvlyl)-3-1[4-(1, 1-di net hyl et hyl ) phenyf | nmet hyl |

- 6- hydr oxwo20erdbaxo- 1, 2, 3, 4- 5Stetrah dro-5- ritrn(g_yPCrasesn’®s4d cine
3la) 1-(2-Biphenylvl)-3-114-(1, 1-di met hylet hyl ) phenvll met hvl

-2,4,6(1H 3H 5111- pyrimdinetrione. A mxture of 2-biphenylisocyanate
(858 uL, 5.0 mmol es) and 4-tbutyl benzyIP%m he (881 uL, 5.0 mmles) in

di chl oronet hane (50 nL) was stlor wides argon overni ght. WMl onyl

di chloride (486 uL, 5.0 mol es) de d she m xture was heated at
1040C for 3 hours. The m xture S stiedfwi fjh 1 nol ar hydrochloric acid
and evaporated. Flash chronmatogra N§ 35' Y/ 0 ethyl acetate - hexane)
afforded the title conpound as a gum/)(1.86 g, 87%. 1H NWVR (400 MHz,
DMSO-d6) 6 ppm 7.48 - 7.57 (m 2 H)| 44 (dd, J=7.07, 2.02 Hz, 1 H), 7.30-
7.41 (m 4 H), 7.26 (d, J=8.34 Hz, , 7.13 (d, J=6.82 Hz, 2 H), 6.89 (d,
J=8.08 Hz, 2 : 128(s 9 H. 15
31b) N- 1( 142-B-shdeharylbchygiroy | -Helral i pA12ad-lotralvdro-5-

- 6- hydr oxy- 2, 4- d| oxol 2 3 4- teﬁ\ﬁﬁhaﬁd{}lmﬁowyglmw nyI )car bonyl i gl yci ne.
1-(2- Blphenly1-3 11

di met Ryl eBRY1 )ik S (MMIGEE 4. 22

nmol es) aﬂr%udhyds@@mpéhatﬁafham4oe rr%7f8@6 ﬁﬁm,oleQ) a%a cme@ﬁlsw@h@te §$0|5 =ulls
together in dry dich|oronethane (50 20 niL) and treated with ethyl
i socyanat'BEeley é}t@qra?zn&@mwvezSmeéﬁrlneﬁwen%pwa% \Ra%szMalroméld for under

ar gon ov efidhi@Hat (388@a5.Ne0 miniics Pw i auhbdlanﬂmeaﬁlxthw@%wt&rdt @o‘@%ﬂs hdlkd. the and
evaporated. The resjdue was dissolved in ethanol (10 and treated with 1

mol ar  sodPisihyRtrERIdevit) melpdh dpoghleriged @H&V@OWfﬂd F laélbmrﬂmtw%ﬂhesﬂod
sol utfipon 352, QuyThdetANIh&hid) bSO Bde OOMRS, 7774)€ 1 TINMIR (SoWaS,, PRS- 1i)gned

bet ween ethyl acetate and 1 nolar hydrochloric acid, the organic sol ution

washed wiltPR 2BA(ttnd5i13:09 Ry e hitbr4-42 ch?lc(m driZel®. Enth: é@ﬁ&o‘?leﬁ@é H)mky Qdii:t | e

conpound ugs|0RLIIHES HRS B (§Q|H)d3 ?y%tJ’:'l@ b Al 1o, viah %ﬁ@%bu AUt of
di chl or omet hane i n_hexane d6) 6 PPm
13. 09 (hr215dad.¥=1-31, iéléiz,%ﬁ) ljngd g8l HZ_JEZ#I;) 1 41365 (maééi)(hﬁt?% @dH) 7.41 -
7.47 (m JJ=1H%7 2673@ ZHZ 1323 (1 (151 i"h) 17123<§ J(=‘i|2 85]3@)65172 Mgy, 2 H), 6.89 (d,
J=8.08 Hz, 2 H), 2 0, 2'H, 1.28 (s, 9 1-1).
30 Wb 2007/ 150011PCT/ USZOO?/ 071854 Exarrpl e 32 .--"?, , OOHO CHH

33b)  N-{[3-Cyclohexyl-6-hydroxy-2,4-dioxo-1-(tetrahydro-2H-pyran-4-y1)-1,2,3.4-tetrahydro-
S-pyrimidinyl]carbonyl} glycine. 1-Cyclohexyl-3-(tetrahydro-2 H-pyran-4-y1)-2.,4,6(1H,3H,5H)-

pyrimidinetrione (900 mg, 3.06 mmoles) and diisopropylethylamine (1.06 mL, 6.12 mmoles) were
stirred together in dry dichloromethane (50 mL) and treated with ethyl isocyanatoacetate (360 uL,

20  3.21 mmoles). The mixture was stirred for under argon overnight, washed twice with 1 molar
hydrochloric acid, dried and evaporated. The residue was dissolved in ethanol (15 mL) and treated
with 1 molar sodium hydroxide solution (2.0 mL) and 6 molar sodium hydroxide solution (2.0 mL)
and stirred for 4 hours. The mixture was partitioned between ethyl acetate and 1 molar
hydrochloric acid, the organic solution washed with 1 molar hydrochloric acid, dried and

25  evaporated to a solid. The solid was triturated with diethyl ether, collected, washed with a small
amount of diethyl ether and hexane to afford the title compound (570 mg, 47%). 1H NMR (400
MHz, DMSO-ds) 6 ppm 13.10 (br. s, 1 H), 10.19 (t, J=5.56 Hz, 1 H), 4.83 - 4.94 (m, 1 H), 4.63 (4,
J=11.49 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 3.93 (dd, /=11.12, 4.04 Hz, 2 H), 3.30 - 3.37 (m, 2 H),
2.56 (m,2 H),2.21-2.33 (m, 2 H), 1.79 (d, J/=12.88 Hz, 2 H), 1.61 (s, 3 H), 1.52 (d, /=10.61 Hz, 2

30 H), 1.28(q,J=12.97 Hz,2 H), 1.11 - 1.18 (m, 1 H).
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ey, ONOO N

(16 Hydr oxv- 2, 4- di oxo- 3- (ohenyl met hyl ) - 1- (t et r ahydr o- 2H ovran-4-v1)-1, 2,3, 4

-tet rahydwo-zﬁemsmzlnl m di nyl | car bonvl | al vci ne PCT/US2007/071854

532a) 1- (Phenyl net hyl ) - 3- (t et rahydr o- 2H ovran-4-v1) -2, 4, 6( 1H, 3H, 5H)

pyrimdinetrione. A m xture of tetr%gxlglrg- H pyran-4-yl am ne (400 ng, 3.96

nmol es) and benzyl isocyanate (490 u nmol es) in chloroform (40 nlL)

was stirred under inert atnosphe forOH4 chours. Mal onyl dichloride (388 uL,

4.0 mmol es) was added and the m W at 50C for 3 hours. The

m xture was washed with 1 nolar hydrpchlorbic dcid and evaporated. Flash

chromat ography (10- 10 40% et hyl at o hexane) afforded the title (980

ng, 82% . 1H NWR (400 MHz, DWMSO-d ppm 7.23 -7.35 (m S H), 4.91 (s, 2

H, 4.69 - 4.79 (m J-12.06, 12,0 3.92, 3.79 Hz, 1 H), 3.91 (dd,I=11.12,

4.29 Hz, 2 H, 3.82 (s, 2 H, & t, J=11.12 Hz, 2 H), 2.41

(qd ./=12.38, 4.55 Hz, 2 H), 1.49 (dd, J-12.00, 2.15 H, 2H) 1532b) N
Hydroxv g\,

tetrahydro -

1- (Phenyl met hyl ) - 3- (t et r ahtptiahyd@Hs-pyymsidinyliog g 1H, 3H, 5H)

pyri mgdi i gn r amne (1.11 nm,

2 42m5 rk%)g NG44 P 1 DidlBhyidn I Y R A (50 n1) and

treated vivtimidmdydne, éomy@rﬁatf@ahleméusecxa%@(%ﬂmgm qumWB)e%l)M tThe m xture was

stirred fb%é’lﬁ'élﬂ dmifit %3 n%/%r@'nggéle%ﬁlﬁu@ﬁe &&Qet XMG? hva%s dac{nd ¥ OChl OI‘I c

acid, drie evapor at ed he re |ss In et ano
and t r eatagdospharhfor 2 frodrar Mglody ldinhlvyide 6# dl. 752ﬁ Iultnpleﬁ V(aE adediBecamppidagk <m)l ar

sodi um hyaqgl(aﬁlig%?d #a IIlH;thl%QVag ﬁea(t)edrﬂn)ierq%q:xsf&l rs f? %HFQIH fWRs wﬂhﬁd Mtﬁtl ure was

partitione tween ethyl acetate an ric aci
or gari0c sudlathydmcheritrsdl anid eveperared| a}aswmnmmr@m élOaBéf’/dethxdlaceéaie ahekane)

te I The.s0l.i t
cvaRor at ey et DS08RS AT SIS b 0 BT
afford tHé. il 7e27co7rﬁ:6c(unel H).17. @45(ng 813,3)660Yz, 1 H), m\%\(uaye&.e@ 1N9iAz, DMBO- d6) 6

Equolg"sljz‘z%&f 2@ %é“ )b 22531 (9@11%1931?2911 ;?é&?' ?667@,5 (1mH),5 Z? 14

(d, 1=5.81 Hz, 393(dd J-11.12, 4.04 Hz, 2 H), 3.37 (d, J-11 .37 Hz,
. D3, - 2. 5 i ). T 36, 30 V\D
2007/@5085%&% hLL EDimethyTeth y-2 1500 B8 iyt 15034
(13 lﬂ-‘ tyyichidy gy i €
ahydr o- 5-4 o
ienyl)-2,4,6(1H,3H,5H)-pyrimidinetrione (270 mg, 0.66 mmoles) and dusopropylethylamme

(228 uL, 1.32 mmoles) were stirred together in dry chloroform (5 mL) and treated with ethyl
isocyanatoacetate (56.4 uL, 0.66 mmoles). The mixture was stirred under argon overnight, washed

20  twice with 1 molar hydrochloric acid, dried and evaporated. The residue was dissolved in ethanol
(5 mL) and treated with 6 molar sodium hydroxide solution (1.5 mL) and stirred overnight. The
mixture was partitioned between ethyl acetate and 1 molar hydrochloric acid, the organic solution
washed with 1 molar hydrochloric acid and evaporated, taken up in diethyl ether and warmed with
decolorizing charcoal. The mixture was filtered and evaporated to a foam. The solid was triturated

25  with hexane and collected. Preparative HPLC (10-100% acetonitrile — water -0.1% TFA) gave the
title compound (120 mg, 40%). 1H NMR (400 MHz, DMSO-dg) & ppm 13.15 (br. s, 1 H), 10.09
(br.s, 1 H), 7.60 (dd, J=5.05, 1.77 Hz, 1 H), 7.32 - 7.38 (m, 2 H), 7.26 - 7.31 (m, 2 H), 7.04 - 7.10
(m, 2 H),4.98 (5,2 H), 4.12 - 4.19 (m, 2 H), 1.26 (s, 9 H).
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pYrim di nyl | carbonvl I glycine

533a) 1- Cycl ohexyl-3-(tetrahydro-2Hftyran-4-0)-2,4,6(1H 3H 5H) -ftyri m di net
ri one. A woOxpewesoafl tetrahydro-2H pyran-4-ylam ne (400 mgT/UB2@6/0mssd es) and
cycl ohexyl isocyanate (505 uL, 3.96 nnDIes) in chloroform (40 nL) was
stirred under inert atnosphere for % aur s« Mal onyl dichloride (388 uL, 4.0
nmol es) was added and the m xture wad*fitacted at 50C for 3 hours. The

m xture was washed with 1 nol ar drqghl@rlc acid and evaporated. Flash
chromat ography (10- 1 035%eth cet tel - hexgpe) afforded the title (900
ny, 779@ 1H NWVR (400 MHz, DMSO- pnﬂ4 2 (ft, J-12.09, 3.95 Hz, 1 H,
4.42 - 4.51 (m J-12.16, 12. 16, 35&(!% 41 HP, 1 H), 3.91 (dd, 1=11.12,
4.29 Hz, 2 H, 3.70 (s, 2 1-1), 3.33 (t 1 10.99 Hz, 3 H), 2.42
(qd,l=12.38, 4.80 Hz, 2 ki), 2.15 (¢d, J=12.51, 3.41 Hz, 2 H), 1.77 (d,
J=13.14 Hz, 2 H), 1.55- 1.65 (TVN% , 1.48 (dd, J-11.87, 2.27 Hz, 2 H),
1.21 - 1.32 (m 2 H, 1.12 (Itﬂgéjlz.SS, 3.06 Hz, 1 H). 15 33b) N\

; 13- Cycl ohexvl- 6- hydr oxv- 2, 4- di oXo- 1- (tetrahydro-211-Dyran-4-y1)-1,2,3,4-te
trahydro- S5atiyidyBloRtixRié-heas0onml - Ig(lrbﬂﬁjliﬂﬂ)propvl]—2,4—di0x0—1,2,3,4—tetrahvdro—5—

1- Cycl ohexyl- 3- (tetrahydro-2H pyran-4-y1)-2 4,6( 1H, 3H, SH) -
pyrimdinetrione (900 ny, 3 06@ﬁﬁ§@é§¥3§ﬁ§ﬂaﬂﬂ%ﬁbropylethylanine (1.06 nm,

6.12 BnolBs) weca:kﬁiemrserd (1-2@eHaBy ipfopdn ¥, 4ds(pfhbgr5@mmaiaﬁle&59e M i@
treated with ethyl 1socyanatoacetate 8360 uL,  203. mpl es) The m xture
?S

was stifl1Egyel %wxxlh%réxan%ffs §oR Mgy & mees) aRdelsmethe WOBTQPWHPW i73PrétrIaé

hydr ochl Qﬁm&emﬂ @iehls%mema@r(slo ﬁmw@g Aitr8@undbh@ert Soshherewas3 Kbufs GAI@F1 i N
et hanol (15 nlL) and t 1 nol ar sodi um hydroxi de solution (2.0 nL)

and 6 rm|dé<ih1°§@aﬂ§ﬁ1uﬁy%9 51%}0&@) ‘§%§I a&fiqd&ﬁd ths nexme)waaﬁaat%%nrﬂfréaﬂqxépr% Weurs. The

M Xt ure wWag nRRbiel v %ﬁféd b@th\omn s&h{aﬂi Iblcal%eﬁaaé @1@@3 aﬂd oaite&yfdzrsﬁc hloric
acid, the organic solution washed oric acid, dried and

25evdfor ahexnafagraghy 3% meﬂ*ﬁwlseacblar%@am) affeﬁd%& @atlw @7ﬁ5 #eet iy et her,

coll ected, washed with a small anount of diethyl ether and hexane to afford

the title conpound (570 , 479@. 1H NIle (400 NPE DNBC>dQ25 Ppn113 10

(br. s, |35pb pLlgyctohexylrbd 3-[3-64-10y 1 py1 b2 4-dio trahydrq

i{) 113@()%@#&%&@&(@& f@y&@haym 3B @mo@h@ﬁymdpylpﬂa(mzﬂ 54H)04 SZ 2
) - m )

J-12.88 Hﬁfnmz(hlp_q}rloni (76%35_ s 2.33 n}q)oqe%a@?neqyropyle%la@inq_@& ul, é@ﬁ)mmoies?gere

(d, 1382, Qfircb&iogedhdtiin dry HichbromedhadS(50 ML) 1\n<H)feated\OQh cthyl 1socyanat0acetate (260 uL,

2007/150011PCT§U82007/071854 Exanple 34 AT- ;13- ' -D1i nmeth

ethyl ) phefyPpleth dbqppxiure WaWIHF%R%ﬂe?aTﬂOIb‘?VGB&%“ “fashe(izvﬂtlwaﬂeé apgbryne, qreg” 3 4-

t et r ahydra@d Svapyatel Bhdidili@arlArydiyeddh ytﬁaﬂae(1o§{i4ah&neated w1th 1 molar sodium

(14-(1,1-Di nethylethyléphenyllneth yll -3-(2- thlenyl) aﬁélH 3H,511) -

pyri m di fgfioridaecluteni?-Q by angg molap jpdup hy diaxsteypolqignel (09% stirtedfef 2| es)

and 4- tbuiogﬂsb¢gezﬁﬁixamwt@s ({1134t638v1ir11i1-1,m(ﬂ?r71@d1'681ﬂ2 hbﬁzﬁacld dﬂdlék%{leadrv@tﬁ%hfhb%gta(e(lggllmi
re er .1 ner at nbspnere 1o0r ours ny 1 G Qri de u

7 76 hm)l (&8 tlﬂa,agalaaa%ﬁweb*@w ﬁépﬂewﬁmmt?doﬁ&e EHErH RS PHSY Y e was heat ed

under r efgrdpirafios HALO (0P SaceibR@ilBL ¥aktk € OWTFAG SN a ¢ tm tith dompOurb@g,
hydrochlorlc acid and evaporated. Flash chromatograp (10- 35@6ethy|

acetate -9"MexAhEVRAIQMERIDMEO -4 § pran | 27 birg liﬁQ&VwiafNNhH 4686 WHz

DVBO- d6 7, " 7. 04
o 5 %ﬁlpmz 15?&7@51((1'_57-‘_5285@ 2%1352821‘{4Jé41r|h 67H)Zz86 333@0 (1m614) b')ls iy

3.94 (s, -239m. 1Hyg. %052@(%2H19§%b)2}‘@5 (m32 H), 1149 (4 JleE:SHétW)Llémy }
phenyis] netihyl 33 02 Ry dr@xvi-2d, ¢y, iy ox o-1- (2-thienvl)-1, 2, 3, 4-
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tetrahv dro-5-nyrimdinvfic arbonyl glycine. 1- [4-(1,1-Dinmethy |ethy

1) phenyl]nethy 1 } -3-(2- thienyl)-2,4,60H 3H 5H)-pyrimdinetrione (270 ny,
066 nmol esP 200mdiscitisopr opyl et hyl ami ne (228 ulL, 1.32 mMmvlPES)USATOTESE4 r 1 ed
together in dry chloroform (5 nL) and treated with ethyl isocyanatoacetate
(56.4 uL, 0.66 mmol es). The m xture was sgérred under argon over ni ght,
washed 20 twice with 1 nolar hydrocﬁ?or?c acid, dried and evaporated. The
resi due was di ssolved in ethanol nkm Qﬁd treated with 6 nolar sodi um
hydr oxi de solution (1.5 nL) andNQt [r . The m xture was
partitioned between ethyl acetate” an ‘T nDNar hydrochl oric acid, the
organi ¢ solution washed with 1 nnl@ $chl 8ric acid and evaporated
taken up in diethyl ether and war th decol ori zi ng charcoal. The

m xture was filtered and evapor atg o a foam The solid was triturated 25

wi th hexane and col |l ected. Prepara e HPLC (10-100% acetonitrile - water
-0.1% TFA) gave the title conpound (120 ng, 40%. | H NMR (400 MHz,

DVBO-d6) 6 ppm 13. 15 (hr. LH, 1000 (hr s 1H, 7.60 (dd 35 05,
1. 77 Hz, 1 Mgi[3-44-ghl-Dymdhyiethyliph & - -HG-pyridipy- 12340 (m 2
H, 4.98 (s, 2 H, 4.12 - (étrélh%dl(ofﬁ p@ml‘@lmvﬁea%@mﬁ 1c9neH) WO

2007/ 150011PCT/ US2007/ 071854 Example 35 as, Thi, OH 0 0 (DI Alr-(
| - CycPohe¥) - el-Hd hylethy Uphespy ety d .

o-1,2,3, Agvhatdaattydte OA%lxtuQVdfbwuﬁh@y A@yaﬁd@@mi gl yod Iﬂf%oles) and4t
535a)1 Cycl ohexy1- 3- (4-morriholinyl)riro 6(1H, 3H, 5H) - pyrlntdlnet

rione. A Bwienspeangne @%Pbﬁesmm?léﬁey%tﬁla?r@me@% ﬁ%mLtweS Sfrse @@}“m%m
3- nor pho'dr&qms@%ﬁ@my%sﬂmm‘grapiygetm&e@a‘&)) thﬁn@b%htnaﬁawe ,m) was

stirred under inert at hour s | onyl dichloride ﬂ uL 5.0

mmol es) \/tagteawééleﬁwbmﬁlﬁet%%%éiﬁa%mwésa@e(hwdwawh%qw Uit a3 mlars.  The
M xt ype RRi¥RSRAENIM 4 NAAEEIndeSOMIUGT B IGAFDR Bt 8@okHeRN and evapor at ed.
Fl ash 100hronatograph (0 5% net hanol - dichl oromet hane) afforded the title
(785 ny, Yreogixturgsrs Keqledy dityied withesti! aeptat and gayhed Wit dainaroliisarsanis syBHehv 11- 2
4- di oxo- lva%%vagmta%raa@mmdﬁ ﬂ@éﬁrchﬂ%ﬂto@i«é ﬁ>a<r1bqnw%legl y&:leﬂae in hexanc) to give

1- Cycl ohexy1- 3-[ 3- (4- nor phol i ny 6 rimdinetrione

I pro
(785 ng, the @ comppwens) 34 dP%éoﬂ)il é‘t Wlé’m Q@@@m@@ééhﬁﬁ@éﬁ wer e
15stirredyt Q@aIey( d'ﬂz‘i’)mﬁzdl ﬁg'ﬁs%@tﬁ'@é‘ﬁz(ﬁﬁ) sy (@No-drieabed, W d79b hyl
i socyanat oacet at e (2 s) The m'xture was Stirred under argon
over dPght-, 7%%@&)\&&5H5M)6}2@ﬁd95h ne, dried and evaporated. The residue
was di ssojlaf)ed Ao nanebikd i A0 AR, D 2t BRI (asaﬁltdtfm)hydr oxi de

sol ution . lTDl ar SOdI um hydr oxi de sol utton S

stirred fl@%3 4‘4 dffO '1" A ik glveing. ut-eld- (Wltﬂtmithﬁbthalrph?wd}néﬁ’éwl}o% c acid
and ext rg%?ﬁ'dﬂt\g:l}@4%&1*%}1§ﬁ%ﬁﬁﬁdlﬁ%2ﬁ§)@4drﬁg o%%ﬁblfés)%?d ution washed with

brine and evapora he resi due was purif by preéparative HPLC (10- 7096
acet oni t rdiibepropyigdiyéamine @34 9F R AP mreoles) \Wéretswée(t fpgqﬂe:r évifbeltlﬁr@foe*lg@S wif,) a0dg .

(NL\/R 0800 M wwg%ﬂ@cyﬁlaﬁ%gtale?( lééﬁsulg,w% n%n@leé). e mikQrd waddBifred Snder a]rg(!?D 4 64

overnight, washed with 1 molar hydrochloric acid and brine, dried and evaporated. The residue
was dissolved in ethanol (5 mL) and treated with 1 molar sodium hydroxide solution (2.0 mL) and
6 molar sodium hydroxide solution (2.0 mL) and stirred overnight. The mixture was diluted with 1
molar hydrochloric acid and extracted with ethyl acetate (x2), the organic solution washed with

25  brine and evaporated. The solid residue was slurried in hot ethanol, collected and recrystallized
from ethanol — water to give the title compound (100 mg, 23%). 1H NMR (400 MHz, DMSO-dg)
dppm 13.11 (s, 1 H), 10.09 (s, 1 H), 8.62 (dd, /=4.67, 1.39 Hz, 1 H), 8.58 (s, 1 H), 7.86 (d, /=7.83
Hz, 1 H), 7.55 (dd, J=8.08, 4.80 Hz, 1 H), 7.28 - 7.37 (m, 4 H), 5.00 (s, 2 H), 4.11 - 4.19 (m, 2 H),
1.26 (s, 9 H).
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J=11 .62 H, 1 H), 4.15 (d, J=3.28 Hz, 2 H), 3.88 (t, J=6.44 Hz, 6 H),
2.86 -3.3! (hr. m 6 H, 2.18 -2.39 (m 2 H), 1.90 - 2.05 (m 2 H, 1.88
-2.05 (mw®a 2b)7/1500180 (d, J=12.88 Hz, 2 H), 1.63 (s, 3 HpCTAB2002071854. 38 (m
2 1-1), 1.03- 1.20 (m 1 1-1) WD 2007/150011PCT/ US2007/ 071854 Exanpl e 36
OHONOONO T. ;13 ,14-(1,1-D hyl e yI)ohenyII met hyl t

- 6- hydroxy-2, 4-dioxo- | -(3-rwidi E%TIXI%TGE?

t et rahydro-5-ovrim di nyll carbo g|d(.ﬁld5]C 536a) 1-

{14- (1, 1- Di net hvl et hA) nhenvl I -3 vrydi nvl) -2, 4, 6( 1H, 3H, 5H) -
pyrimdinetrione. A mxture of pyri 3 sgcyanate (622 ng, 5.18 mml es)
and 4-tbutyl benzyl am nc (912 uL, 5) Ics)O i n di ehl or onet hane (50 m.)
was stirred overnight. The urea urified by flash chromatography (ethyl
acetate), taken up in methoxyeth (10 mL), treated with diethyl malonate
(1.0 nL, 6.58 mml es) and sodi um ide (1.0 nL of a 21 nolar 10sol ution
in et hanol) and heat ed under refl ux for 24 hours in an |nert at nosphere.
The mi xt ure M pephogyimet droe pocl . hAadttetrahydro-B- bri ne.
The organic sol ut| on was evapo GnandeRuih il &gl by flash chr orrat ogr aphy
(10-100% et hyl acetate in hexaé‘rgﬁﬁﬁag—@giﬁe rve | e conpound (340 ng, 199%.
11-1 RVR Y7400 Bikyd N-[Ovsolahedyl-S-hyd g B 1 H, 8.48
(d,1=2.0 , =8.21, 4.93 Hz,
(22,03 Lo AP dublyo e SEobhaad g0, 21, 8,

t 14- (1, 1-ddibtaserhsthane kA loheanatidadelrdpplitctGa s_tmﬂ@wvﬁ@(ﬁldl oxo0- 143- pyri di nv1) -

12, 3, 4-t
([4-(1, 1%%5 gﬁ)?n ﬁﬂ%gﬂoﬁéeﬂ% {éﬁgfﬁﬁfpftgmééa}nd% 1¥Hpﬂ$ylea’1ylamme (27.2 mL, 157
b S d'm“‘qus)znd“"‘m‘“emeﬂ‘m‘?‘f* (1 divtere viso AEroU a0 Imgrs. Dmobr hdblcbisyic and

thi SQpropy Q%a@ﬁ{ij&@ (% i t1tllje!'co 0% tgf’g}[%higﬁgte V\ﬁ{e%oﬁ& éiv;s c%ﬁec%e%%ﬁ? Qf%hefi n dr y

chl orof or treated with | I'socyanatoacetate (108 uL, 0.96
mol es) . Wikel mplut hndeochlage atid. r Teasolifdey sharigbin dovier ntihghtollevm meashedivtith 1 nol ar

hydr ochl qfd a I
di ssol vegﬂit%yl anopgx B! {hgfd &6 ??eegl?gc]gmﬂﬁ){lﬁ&%olg’ 8, é?@%H
sol uti on PMSO- aia)l_?)pmndl ® (hobat H3od 1ubn. hyUHQJ)érlSGéS dahut. 15)601 (4&5 SG Hznﬁﬁ),aZn%

and extr Abved - s 2eny Bhd BT o TG Wt P e AR ot ©

15 J 1305Hz 1 H)

37b) N-({1-Cyclohexyl-3-[(2-fluorophenyl)methyl]-6-hydroxy-2.4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine. A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pu/v. Potassium carbonate

20 (740 mg, 5.35 mmoles) and 2-fluorobenzyl bromide (380 mg, 2.0 mmoles) in dimethylformamide
(5 mL) was vigorously stirred at 1000C for 3 hours. The mixture was poured into 1 molar
hydrochloric acid and extracted with ethyl acetate. The organic solution was washed with 1 molar
hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-50%
ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar

25  sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The
mixture was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined
extracts washed with 1 molar hydrochloric acid, dried and evaporated to give the title compound
(163 mg, 39 %). 1H NMR (400 MHz, DMSO-d) 6 ppm 13.09 (br. s, 1 H), 10.13 (br. s, 1 H), 7.28
-7.34 (m, 1 H), 7.12 - 7.22 (m, 3 H), 5.05 (s, 2 H), 4.64 (t,J/~=12.13 Hz, 1 H), 4.10 - 4.16 (m, 2 H),

30  2.26 (qd, J=12.38, 2.78 Hz, 2 H), 1.78 (d, J=12.88 Hz, 2 H), 1.63 (s, 3 H), 1.28 (q, /=12.88 Hz, 2
H), 1.06 - 1.17 (m, 1 H).
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25brine and evaporated. Thc solid residue was slurried in hot ethanol,
collected and recrystallized fromethanol - water to give the title
conmpound W0OQ007300123%9 . 1H NVR (400 MHz, DMSO d6) 6 ppmPL3/UB2007971834 H) ,
10.09 (s, 1 H), 8.62 (dd, J=4.67, 1.39 Hz, 1 H), 8.58 (s, 1 H, 7.86 (d,
J=7.83 Hz, 1 H, 7.55 (dd, J=8.08, 4.80 Hz, 1 H), 7.28 - 7.37 (m 4 H),
5,00 (s, 2 H, 411 - 4.19 (m 2 H, 1.26 (s, 9 H. 30 W

2007/ 150011PCT/ US2007/ 071854 Exanpl &x@wpla3©H O NNThr, OH 0 0 N-(

{1- Cycl ohexyl - 3-1(2- f1 uor ophenyf thg/l | - 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-tetrah
ydro-5- pyrinidinylicarbonylt I.X H537a) Et hyl

N-[ (1-cycl ohexyl-6-hydroxy-2, 4 ey &t r ahydr o- 5-

pyrim dinyl)carbonyliglycinate. Et @1/\ sodf'y toacetate (9.7 nlL, 86.32

nmmol es) in dichloronethane (80 mL)° dtded dropwise to a stirred solution
of 1- cycl ohexyl pyrim dinetrione <5 g, 78.5 mmol es) and

di i sopropyl ethylam ne (27.2 nL, mml es) in dichloronethane (120 niL).

The mixture was stirred for 3 hours, 4 nolar hydrochloric 10acid was added,

causi ng the yj&l and
ki %ethyl

washed with
inchexane then dried to give

y
et her  col | ect ed, vvashed Wi t h phires ey gly
Lhe tlstle ComeyAd (3 etgylﬁ@f@yckﬁn&;l 6% mq%% DB Rpsppm 1192
2.26 (d, RYﬂmldH@Q)CHbonyﬂg inatg (3@ nfeql OMQGSGWHZPO@SIH}I ca@ome (74088, {3 3 H),

N 11- Gyl o 2o f%b%ﬁ%l&)?%%l%%ﬁ“ﬁ%&g?a%’%) aidRitogmapie Smbivss 5 4 ¢ oy
F ahydr o) Sigorghistitrel] enyp@ € dvsoiwpaul ThsimieturcavariRerad wicof melmwdrochlonc acid

N-T ( 11'0Cyca|119 gﬁ&%d @atg gﬁ&(tat% 4'59 % Q% sjolu%o§ wés \g thed with 1 m8lar qrochgorlc aTld

tetrahydro-5-pyrim carbonyl Tgl yel nat e
Pot assi urand ardpomntetle TRO (cpuoc wep, pubifigbbyniiash elyf))matngramyf(llQ:é@%bélnlz@@btatbrlmm de (380

ng, 2.0 An@)?_}he r%uﬂ%&@&cmﬁlls eggm)%dj gl.s;o%vemn) et §1 (‘ﬁ 'ngt raQ&’ﬂ-%@la? Eddﬁlfn?d at 1000C

for 3 hours xture was red into roc ric acid and
ext r act edioxidc salitydn (58 etlared 6 mhir mdglanh}@rmelﬂvlpw Wgnlneadirsd The mbtute nol ar

hydr ochl qgj %H%d &Sﬁ%gt 9&4@1}@9{ A traclddByilrei 'z&%ta‘f@@Z)D{ﬁre kzﬁlﬁge&%n%ét@@&hed

chr omat ogr ap % et acetate 1 n hexane he require ractions
evapdpat ewith ldmglgwxdwhlpﬂc @tl(h drigrl andBvapoyatedrielgive theltidle ccmsmﬁ U3 g ct4dwi de

| ut t d. Th
fnox'ltjulrgnvva(% &Tﬁ%e@ﬁﬂi/ermg 31%2:1 ﬁ&ygrgﬁdqgi?@aéﬁe va(%shqet h)fl’ glg:t ate ©
(x2), the 20Mi2red?2 él))(t7r(tﬁct7509\/(lalshé1d, SA5t(k 2IHrbbatt, Sy 8o el Ioil), d.136d. d5 5ﬁﬁl ed
g0 doy ¢ b1, G it 2% 1 @) PRI P i ey S MIREAT M
7.12 - 7.222H31.® |—])1,6(51®51)(s 2 H, 4.64 (t, J=12.13 Hz, 1 H), 4.10 - 4.16
%OH)’ 302.26 (qd,1=12.38, 2.78 Hz, 2 H, 1.78 (d,1=12.88 Hz, 2 H, 1.63

1.28 (g, J12.88 Hz, 2
Example 39

O\ OH O
)fLN/\WOH
H
0
o

N
P

N-({1-Cyclohexvyl-6-hydroxy-2.4-dioxo-3-[(5.5.8.8-tetramethyl-5.6.7.8-tetrahydro-2-

naphthalenyl)methvyl]-1.2.3.4-tetrahydro-5-pyrimidinyl}carbonyl)glycine
25 A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. Potassium carbonate (740 mg, 5.35

mmoles) and 6-(bromomethyl)-1,1,4,4-tetramethyl-1,2,3,4-tetrahydronaphthalene (250 mg, 0.89
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H, 1.06- 1.17 (m | 11). WD 2007/ 150011PCT/ US2007/ 071854 Exanpl e 38

CI NA\"ANThr" CH 0 0 0 NO C

N- (- 13- 1(woChéarsephenyl ) net hyl | - 1- evel ohexyl - 6- 4dr oxy- 2 PETAIS2007/071854

oxo-1, 2,3,4-tetrahvdro-5- pyrimdinyll.carbonyllglycine A m xture of

et hyl AT ¢ e 2..4- di , trah

byt i i UPy et RSP e E AN a i S R i d By © ) 0 YRR

car bonat ew(s Pd@redripto BmBlar hpmltﬁcblsjic amﬂjariZl eshldtctmdohélrt‘zlwﬂ adatamanhe o(gBﬁiO sofgtjonl. 5
mol es) in _di h f.0 S r,ousl t rred for 3
hours. The m xt: ur“étlhml/a‘%" ] 9”8‘41. n o 4N Byabp ﬁeddﬁ?}c lcs‘}P? CHHL dl%‘/ fi
extract ecl:hmmtatvgmphyy(mé@mfam;é acerﬂielndlBngam)L the serqhmd:d fmatlms:vmsalttdddmotvhdm nol ar

hydr o hIorlc evaparat g resi S
chr orrg)t ogrhap?%f}}g(r% %‘glo)n e](tal % lum drOtx eels%lu e éI}VB a{l(ﬁ mo ar fjol %ued %drr()é(é({jl ons
evapor at edlutich dloheddéd Tbet mnm wé@tm‘c() owa:ndght avolifaed as@dqtnamedhydh otkylde

sol ution rglj) and.6 Iar de Iutl n d The
i xtur o Vg TG e By R SO M S PR B iR Pl AR o

(x2), t hglmlﬁ)ﬁtmmxﬁﬂdaﬁﬁng}BS%EdIHEMH (hO(lMHzI, BMSoyd dpprh 80T (tacd.,d, dri ed

DNBO do) 16 ban s FE0Chet g2 1) Ep€RlPT, £ Ty, 441702 bbb sfidg T
7.26107. 32, (M), R13H), J_B .50%17; 2 #),299(-m36ImH) H),5. 7(95d(J512Q3Hﬂ,,2 H), 662 (st 7HJ=11. 87
x, 1 H)110_|_A1-'é337((d1ééﬁ .mSesSHzHj 21H)2£3 (2.2(1)1-2 3.73&(m2 2 H, 1._79 (d, 113. 14

, q , H, 1.06- 1.16 (m 1
H) . 20 Exarrple 39 a OH O NL'"NOH O N 00 7V-
1- Cycl ohexyl- 6- hydr oxy- 2, 4- di oxo- 3- %% : 4§ tetramethyl-5,6,7,8-tetrahydro-
2- napht hal cnyOnet hyl I -1, 2, 3A-tetr ?/‘BI? pyrimdim | lcarbonyOgl yci nc

Peany
X

15 N-({1-Cyclohexvyl-3-[(2.4-dimethylpheny)methyl]-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. Potassium carbonate (740 mg, 5.35
mmoles) and 2,4-dimethylbenzyl bromide (400 mg, 2.0 mmoles) in dimethylformamide (5 mL)

20  was vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric
acid and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric
acid and evaporated. The residue was purified by flash chromatography (10-50% ethyl acetate in
hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium
hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture

25  was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed
with 1 molar hydrochloric acid, dried and evaporated to give the title compound (173 mg, 40%).
1H NMR (400 MHz, DMSO-dg) 6 ppm 13.10 (br. s., 1 H), 10.15 (br. s., 1 H), 2.31 (s, 3 H), 2.18 -
2.29 (m, 5 H), 1.78 (d, J/=13.14 Hz, 2 H), 1.62 (d, J=10.36 Hz, 3 H), 1.28 (q, /=12.72 Hz, 2 H),
1.12 (t,J=12.88 Hz, 1 H).
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25A m xture of ethyl AT- R 1 -cyc |ohexyl-6-hydroxy-2,4-diox o- 1
,2,3,4-tetrahydro-5- pyrimdinyl)carbonyllglycinate (340 ng, 1.0 mmol es),
pu/v . Povassiumsv@ar bonate (740 ng, 5.35 mmol es) and PCT/US2007/071854
6-(bronnnethy|)-1,1,4,4-tetranethy1-1 2 3, 4-tetrahydronapht hal ene (250 ng,
0 89 58 WD 2007/ 150011PCT/ US2007/ 07 ngﬁles) i n di net hyl fonnam de (5
inL) was vigorously stirred at 100C 7P 3 hours. The mi xture was pour ed
into I nolar hydrochloric acid e&ﬁ{agted with ethyl acetate. The
organi ¢ sol ution was washed mntfzj\ ar roghl ori c acid and evapor at ed.
The residue was purified by fl rdphy (10-50% ethyl acetate in
hexane), the required fractions e d @ ssol ved in 5ethanol (5 nl)

and | nol ar sodi um hydroxi de sol ufii on (1 0 nmL) and 6 nol ar sodi um hydroxi de
solution (1.0 nL) added. The m xt was stirred overnight, acidified and
extracted with ethyl acetate (x2) conbi ned extracts washed with 1

nol ar hydrochloric acid, dried d evaporated to give the title conpound

(156 ng, 1H NI\/R (400 M—IZ DVBO- d6) 6 ppm 13. 07 (hr 7.24
(dd1 J=4 /(¥ ”2. OX 7 i(l 0.!. i " O e 30 '. 1 g o 2 H) ,
4.66 (t, J=11.87 10Hz 1 H) %%lﬁlqylica@oa@m%mez M, 2.19 - 2.36 (m 2 H).
1.79 (d,1=12.63 Hz, I-Ql 62(s, 7 H, 37 (m 15 IT). Exanple 40 a
OH 0 00 N@mlyglm_e p.|f gt le [(1-cyclohexyl-6- hydroxy 2 4 leXO 1,2,3,4-tetrahydro-5-

- Cycl ohewm&n%ﬁ)emﬂor@n pELiAxk plae W@Eﬁ]ﬁ{dlésj @uﬂyph’t@%(l‘ém%a$bﬁ’dt@(>7@0 the?s % 4-tetra

hydr o- 5- yrim diny Ilcarbon ltly ture of
N[ (1- cycﬂnawgsz yid B4, ﬁ;}ﬂ%&@bewhbremeﬁ@d%ﬂ Iané 54111@@1@% awla%w@ommlde (5 mL)

pyrim di st)v%@fdﬂ%’)ﬂn}&ﬂa&’%(ﬁ@ff& 3(134Q. Mo nﬁxt@remr&ﬁéd infoUl MolarPQHASHbEIM
car bonat e (7 35 mmpl cs) and 2, 4-di net hy benvy lttbromde (400 ngy, 2.0
h:

mmol es) it d‘P%’EWW‘F@ Withahy eetpts. g orgamigrolutipyapovieshsd witly | melar bydroeplydic f or 3

hour g9 Th@mmhékﬁbéawﬁsTB@H%&EEkéﬂﬁﬁnﬁaﬁgﬁmﬁhHM&&QQQJ&&KQ)@@%Qmﬁﬂ@m&%%{aCted
with ethyl acetate he organi ¢ sol uti on was washe

hydr ochl dirachgicdemifed %%Fé}ﬁ%%edﬁ@aatedrﬁléw#‘@é iieengks Huerd | Bglepsediumysh
chr omat ogfyaRRk¥ie ti@iaQ Yo alrh ¥hd &8l RivnDhydroxide solution (1.0 mL) added. The mixture

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed
with 1 molar hydrochloric acid, dried and evaporated to give the title compound (240 mg, 53%).

15  1H NMR (400 MHz, DMSO-dg) 6 ppm 13.06 (br. s, 1 H), 10.08 (br. s, 1 H), 7.11 - 7.19 (m, 2 H),
5.06 (s, 2 H), 4.61 (t,/~12.00 Hz, 1 H), 4.12 (d, J=5.81 Hz, 2 H), 2.19 - 2.30 (m, J=12.25, 12.25,
12.13,2.53 Hz, 2 H), 1.78 (d, /=12.88 Hz, 2 H), 1.59 (t, /=13.01 Hz, 3 H), 1.28 (q, J/=12.88 Hz, 2
H), 1.06 - 1.17 (m, 1 H).

20 Example 42
LI
OH
A
L0
o} N e}

N-[(1-Cyclohexyl-6-hydroxy-3- {[4-(1-methylethyl)phenyl|methyl} -2,4-dioxo-1,2,3,4-tetrahydro-
S-pyrimidinyl)carbonyl]glycine
25 A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. Potassium carbonate (1.0 g, 7.24
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hexane), the required fractions evaporated, dissolved in ethanol (5 nL) and
1 nol ar sodi um hydroxi de solution (1.0 nL) and 6 nol ar sodi um hydr oxi de

sol uti on W0.200misho1dadded. The m xture 25was stirred over mCghiS200a07s54 i ed and
extracted with et hyI acetate (x2) t he conbi ned extracts washed with |

mol ar hydrochlori¢.acid,. dri and rated to he titl ound
(173 ny, g9 s)a mo %lbeél lon%@gg) % moles)11 ?kttlacetamlde (? mﬁéjn’glo 15

( hr. s., ngolﬁ)qslyztlﬁdd 2(t300°€ fbd)3 hoRrs1 8The ndix B v(ampoﬁed-hnro I:I.malar ydyocBlefi@acldt Hz, 2
, 1 62

1y S5 UEtaya8 s ast Pk Latbviet e hhGrkiendT TS A
f | - Q/clhom&yy’iapﬁrath ﬁmxyesmufl]vgha?lglﬁﬁfsbylﬂ@h4hr6mauogrhﬂ>hydﬂ@}§®%ra§hbfb a@ﬁhml 1,2,3,4
t ;[ _eE E % CyC 6]ﬁ)é the %urna %ZIIC% ns eé/a%ra dg)d(%%i% 1113e Efm{)ﬁ’tSr aLé gmg ar sodan
pyr 13 gnn g |t gypgoilgbscﬂwo]ngj l Yailn ancé6 (8K Osadipm Hydﬁ)x:nmblas()n (1 ;guhhb .adfRolt Blsshiire
(1:a[_) nmol esgﬁ(S Smed %%llly F?I%‘rﬁon%md) Xg?%dﬁjf_ A A aéet){n? %?ﬂ&f lfm?(#ex{nacqst W%g f or
3 hours. viﬁthel 1m>1x1t hydepchlagc pnirludegrﬂhaenldte@apb;altﬂdlt@glvhyld rtldcmrmouud @déi dlgg3trﬁd/ )I lar
ryar oot ol SMR RS0 Gy A Re! Audfals RBL SR RGP
chr ortat ogriaphy4 (tj.{z’aslt"og?/(lﬂex hi), 4?}16@(11 ?zt:gsas Hz e aned ; 2. 9(?1611 (r)J%iqlﬁ 688, 6. g@@t%pns
cvapor at ik SRRR! VR0, SOl SR P I B D YOS L

m Xt ure weX -sit34r(meel Hovieroni ighot(m, ael)di fi ed and extracted wth ethyl acetate
(x2), the conbined extracts washed with 1 nolar hydrochloric acid, dried
and evaporated to give the title conmpound (240 ny, 53% . 15 1H NWMR (400
MHz, DMSO-d6)5 ppm 13.06 (br. s, 1 Hxamdle4®8 (br. s, I H, 7.11 - 7.19 (m

2 H, 5.06 (s, 2 H, 4.61 (t, J=12.00 Hz, 1 H), 4.12 (d, J=5.81 Hz, 2 H),
2.19 - 2.30 (m J=12.25, 12.25, 194 253 Hz, 2 H), 1.78 (d, J=12.88 Hz,
2 H), 1.59 (t, J=13.01 Hz, 3 H)

, 1. , J=13. : N~ANREN A~ o88 Hz, 2 H), 1.06- 1.17 (m
1 H. 20Exanple 42 a OHOOH 0 O N O ( - Cycl ohexyl- 6- hydr oxy- 3-
[4-(1- et hyl et hyl ) phenyl ] net hyl | -&Z, &A'dioxo-1, 2, 3, 4-t et rahydr o-

15

N-({1-Cyclohexyl-3-[(2-ethylphenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine
A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

20  pyrimidinyl)carbonyl]glycinate (680 mg, 2.0 mmoles), pulv. potassium carbonate (2.0 g, 14.46
mmoles) and a mixture of both 2- and 4-ethylbenzyl chloride (464 mg, 3.0 mmoles) in
dimethylacetamide (8.0 mL) was vigorously stirred at 100°C for 3 hours. The mixture was poured
into 1 molar hydrochloric acid and extracted with ethyl acetate. The organic solution was washed
with 1 molar hydrochloric acid and evaporated. The residue was separated by preparative HPLC

25  (80% acetonitrile-water-0.1%TFA), to give a) ethyl N-({1-cyclohexyl-3-[(2-ethylphenyl)methyl]-
6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl } carbonyl)glycinate (100 mg, 11%) and b)
ethyl N-({1-cyclohexyl-3-[(4-ethylphenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycinate (300 mg, 33%). Product a) was dissolved in ethanol (5 mL) and 1
molar sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added.

30  The mixture was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined

extracts washed with 1 molar hydrochloric acid, dried and evaporated to give the title compound
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5-pyri mdinyl)carbonyl]glycine 25A m xture of ethyl

ti-[(1l-cycl ohexyl-6-hydroxy-2, 4-di oxo-1, 2, 3, 4-tetrahydro-5-

pyri m di nypcariisooli] gl yci nate (340 ng, 1.0 mmol es), pul PCTRSL@SHTISHY
car bonat e (1 0 g, 7.24 WO 2007/ 150011PCT/ US2007/071854 mmol es) and

"L “tas o Berver SRR RS iR Figd B TE RN 1R a6t ca
into | rml7a33 (hlyﬂﬂwlmomlcs (mcIH)M(exx:nasmme{ms@? by), éaﬁﬁe(iti ,ﬁr&emsTﬂagrlat od.
The resi dble g burTriod By’ 1 Bk e ibnbtbar dny > (To? Kbds DRy | S6hare i n
S5hexane) ,H)t hes ¥ equini,sdi)f .28t i.856n,edaporatiesy sdibesdHy ad4i-n.1etdhanga). (5 nl)
and | _nol ar sodi um hydroxide solution (1.0 nlL) and 6 nol ar sodi um hydr oxi de

sol ut Pon (1.0 nL) added. The m xture was stirred overnight, acidified and

extracted with ethyl acetate (x2), tHemgloadbi ned extracts washed with 1
nol ar hydrochloric acid, dried and evaporated to give the title conpound

(161 ng, 36% . 1H NMVR (400 MHz, O @) S ppm 13.10(s, 1 H), 10.14 (s, 1
H, 7.16- 7.24(m 4 H), 4.95 (s, B4 QM 1=11.37 Hz, 1 H), 4.13
(d,.15.56 Hz, 2 H), 2.79 - 2.90 (in,|.Jb. 88, §.86, 6.86, 6.86, 6.86, 6.86
Hz, | H), 2.20 - 2.32 (m 211), 1.78 0d,°9=12.88 Hz, 2 H), 1.62 (d, J=11.12

Ft: 3 H, 1.22- 1.34 (m 2 H, 1. .20 (m 7 H. Exanple 43 a OH0 CH N
00 NO 15 N-(f
1- Cycl ohexyl- 3-[ (2- et hyl phenyl )Tet iy1] - 6- hydr oxy- 2, 4- di oxo- 1, 2, 3, 4-tetrahyd

ro-5- pyrimdinyllcarbonyl)glycine A mxture of ethyl
N-[ (1-cycl ohexyl- 6- hydr o 4- di oxo-1, 2, 3, 4-tetrahydro- 5-
20pyri mi di nyN)(éla%@ﬁwagﬁ g%ﬁthélp@nwaerhﬁw hzdrexm%1de0§y L2giA-etralydtoassi um

carbagpate (2.0 g, 14.46 pyrimidinyl}carbonyl)glycine
Ethyl N-({1-cyclohexyl-3-[(4-ethylphenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyl} carbonyl)glycinate (product b from example 43) was dissolved in ethanol
(5 mL) and 1 molar sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution
(1.0 mL) added. The mixture was stirred overnight, acidified and extracted with ethyl acetate (x2),

15  the combined extracts washed with 1 molar hydrochloric acid, dried and evaporated to give the title
compound (195 mg, 69%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.13 (br. s., 1 H), 10.15 (s, 1
H), 7.18 - 7.24 (m, 2 H), 7.13 - 7.18 (m, 2 H), 4.95 (s, 2 H), 4.64 (t, J=11.62 Hz, 1 H), 4.13 (d,
J=5.81 Hz, 2 H), 2.56 (q, /=7.58 Hz, 2 H), 2.20 - 2.31 (m, 2 H), 1.78 (d, /=12.13 Hz, 2 H), 1.61 (d,
J=10.36 Hz, 3 H), 1.28 (q, /=12.72 Hz, 2 H), 1.06 - 1.17 (m, 4 H).

20

Example 45

N-({1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-[(2,4,6-trimethylphenyl)methyl]- 1,2,3,4-tetrahydro-5-
25 pyrimidinyl}carbonyl)glycine
A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (1.0 g, 7.24
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mol es) and a m xture of both 2- and 4-ethyl benzyl chloride (464 ng, 3.0
nmol es) in dinmethylacetamde (8.0 nm.) was vigorously stifled at 100C for 3
hours. Thwormotsr@Eiwas poured into 1 nolar hydrochl ori cPatius2en@d7e8%4 r act ed
with ethyl acetate. The organic solution was washed vvith 1 nol ar

hydr ochl ar i ey, rat e esif ated by rative
pLC 25 duabisahEr TP RRRRL throrde ol B2 BYGrfRS 5 ARG RapRS R

Il -cycl ohmsy/ﬂgoﬁ)uﬁlyﬁmmdhyllmﬁ@rﬁyédﬁhﬂsyl”l]he mixture was poured 1nt0 1 molar hydrochloric

6- hydr oxy 4-di.0x0+1 tetr dr 0- 5- rlmdln r bonyl nat e
(100 ny, af%o%ld eXtrc?CtB wit% ﬁt%?/lﬂ'acetate ?Qy otganic SoRibh Whydl ed W Pm Mt 1)1)%1‘%?110

N-(11- cy@k:nihacky@p&a{e(m Tbt twyﬂdpmeasyﬁuﬁﬁmwwﬂﬂm &rhmdpmmw21M§mem@L@¢t2tea;4 tetr

ahydr r d| n ar.hon 9 t a) was

di sso vec]l el égﬂﬁ ?/re% ﬁacumﬁs)éca‘)og’atél/& s OaVredgo |aﬁlm mﬁ“ﬁo/%(cii dgosa(r) tion (1.0 ni)
and 6 rmlhazdrosmld BQ]mdn)(ﬂﬁ oodi) ded Gmblat $odivm( Hydﬁ)xm@ﬁola‘d(dddl 0 Iﬂ@'ﬁﬁ@dﬂ hdt oixerana s
(S:E)Irr{): ﬁg doga)e%[srré ovbrvr\nécsfl g('(:}!h'ﬁe(? %n%neg(trg Xé[dr\x?‘l ! Sh | a efate (Ise%)h%f‘lgic Cbel%ieadt exggc)&zvl/ashe(p e
evapor at edtht lomglanvteydtdekloti¢ adid domﬂun@omdzmaw 5 604 dR@hiER0 g, 03854 ( 58

(D: 2% kool SO R B D gy PO Bl R A 2 e e A B 5 g

Hz HOH) |, (t, 5=0300(137, 1 21)H).08 44. BEn(,  HY=AAL 7529w, 8 H)H).14 2. AQn( d H) JEB. @6 H7, 2

0 T go Pttty - Pelly Sl sl Bt b 850 %5 1 2

104-117(m1|—|) 5 Exanple 44 OHa OH 0 N "N, OONO N (
{1- Cycl ohexyl- 3-[ (4-et hyl phenyEnet h L 6l Q%/droxy- 2, 4-di oxo-1, 2, 3, 4-tetrahyd
ro-5- 10pyri midinylicarbonyl)gl yci ne”® © Et hyl

N ({1-cycl ohexyl-3-[(4-ethylph metdyyld - 6- hydr oxy- 2, 4- di oxo-1, 2, 3, 4-

t et rahydr o-5-pyri m di nyl }carbo | ycli ndf e (prg¢guct b from exanple 43) was
di ssolved in ethanol (5 nmL) and s¢di ym hydr oxi de solution (1.0 i)
and 6 nol ar sodi um hydr oxi de sol utd'rﬁm 0 mM® added. The m xture was
stirred overnight, acidified and extrjJacted with ethyl acetate (x2), 15the
conbi ned extracts washed with 1 nol & hydrochloric acid, dried and
evaporated to give the title conpo (195 ng, 69% . Il NWR (400 MHz,
DMSO-do) 5 ppm 13.13 (hr. s., 1 H 0.15 (s, 1 H), 7.18- 7.24(m 2 H),
7.13-7.18(m2H),495(s 2 H,>.64 (t, J=11.62 Hz, | H),4.13 (d,
J=5. §§ Hz, b&hm%vél@he(xq} 3-@;3Vcﬁ>§e>!:l¥eth#)-<t%vdr&v2ﬁ4 dioLo- 3%3(4%tra%yhall> 5-1.78 (d,
J=12.13 Hz, 2°H), 1.61 (d, I=10.36 Hz, H, 1.28 (q, I=12. /2 Hz, 2 H),
1.06- 1.17 (in, 4 H). 20 Exarrpwmmﬁnvﬂcarbmﬂ‘rﬁlvcme

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (1.0 g, 7.24
mmoles) and 2-cyclohexylethyl bromide (287 mg, 1.5 mmoles) in dimethylacetamide (8 mL) was

20  vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric acid
and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric acid
and evaporated. The residue was purified by flash chromatography (10-50% ethyl acetate in
hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium
hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture

25  was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed
with 1 molar hydrochloric acid, dried and evaporated. Recrystallization from toluene gave the title
compound (180 mg, 42%). 1H NMR (400 MHz, DMSO-dg) 6 ppm 10.15 (br. s., J/=5.43, 5.43 Hz,
1 H),4.63 (t,J=11.62 Hz, 1 H), 4.07 - 4.19 (m, 2 H), 3.72 - 3.88 (m, 2 H), 2.18 - 2.36 (m, 2 H),
1.50 - 1.87 (m, 10 H), 1.35- 1.47 (m, 2 H), 1.04 - 1.35 (m, 7 H), 0.91 (q, /=11.62 Hz, 2 H).

30
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NOH 0 ONO Nr-( 1-Cycl ohexyl-6-hydroxy-2, 4-dioxo-3-[(2,4,6- tr

i met hyl phenyl )nmethyl]- 1,2, 3,4-tetrahydro-5- 25pyrim di nylicarbonyl)glycine
A m xt ur ewof20er 159011 PCT/US2007/071854

N-[ (1-cycl ohexyl- 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-t et rahydr o- 5-

pyri m di nyl)carbonyl]glycinate (34OEF%E$142 mol es), pulv. potassium
carbonate (1.0 g, 7.24 WO 2007/1500 7 US2007/ 071854 nmol es) and
2,4,6-trinethyl benzyl chloride 9 130 & 5 nnDIes) i n di nethylacetam de (5
m.) was vigorously stirred at I I sey The m xture was poured into
1 nolar hydrochloric acid and ex hygFe mm et hyl acetate. The organic

sol ution was washed with 1 nol ori ® acid and evaporated. The
residue was purified by flash gh ography (10-50% ethyl acetate in
5hexane), the required fractions Apor at ed, dissolved in ethanol (5 ni)
and 1 nol ar sodi um hydr oxi de sol on (1.0 nmL) and 6 nolar sodi um hydroxi de
solution (1.0 nL) added. The m xtyye was stirred overnight, acidified and
extracted with ethyl acetate (x2), the conbined extracts washed with 1

ol ar hydN%h{l[3)5%(ﬁ&h&ioxmﬂeﬂﬂhﬁdﬁﬂzlﬁvéﬂ%}ékﬁft hyardty ver-dibe-1.2 8 hecteapmeund
(61 ng, 13% . ITT NVR (400 MHz, DVSQ- d6) ppn113 07 (s, 1 H, 10.07 (s, 1

H, 6.77 (s, 2 H), 4.99 (s, 2%&%@@@@&&%00%& 1 H), 4.08-
4.14(m 2 |'|) PZmZ;deu Lot 1-8yddhexyd-6 2y-2Q(dRxod 1D 4-tckrallyie6ls- J=1 2. 63 Hz,
2 H), 1.52- metﬁw 8y (aﬁjh{}gmg% M, 2 B, {357 1.17 (m | H.

Exanpl e mﬂg_ﬂ@qlbm@@yﬂgl eln@e &’]‘60 mg, 1.0 mmoles), pulv. potassium carbonate (1.5'g, 11
15N-1ri - Gygbied) aﬂdlisanﬁezh&ylsén%h%yﬂl@é BY0 Jg Sr. hineoRXYin alrﬁetm@&@midz (Sm#ty t et rahv

dr o- 5- pvrlnldlnyllearbongl % ycine A . mxture of ethy
N-[ (1- cy CTONERIPEsB sPRRHARP- G fof SdioBRo-The migurg waa peuarel giod- Igolar hydrochloric
pyrim di %id)aﬁ@éyhﬁﬂﬁéh lvith mym&t@te( 314@0@@1(; shiuBo R \e@hed mﬂ l/molar w@mwm

car bonat e 24 mmol e cycl ohexyl et hyl 1.5

mol €8) |aﬁ1dd’fl?r%‘faH9‘Ia’§€etT§Frfealéu‘( gamu?ﬁeva%v %bplgﬂwa%rmhym ?%ath&lt%%fe@ for 3
hours. Thﬂxﬁ%ytﬂérr&lu%@frmuﬁmapdﬁt&i disd@lealin ANG6 fﬁllgrah&lﬁﬁlaﬂscﬂﬂﬁl extracted

with ethyl acetate., The organic solution was washed with 1 nol a

hydr ochl dviexide pQ:]utlon (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added The mixture
was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed
with 1 molar hydrochloric acid, dried and evaporated. Recrystallization from toluene gave the title

15 compound (190 mg, 41%). 1H NMR (400 MHz, DMSO-ds) & ppm 13.11 (s, 1 H), 10.15 (s, 1 H),

6.40 (s, 3 H), 4.92 (s, 2 H), 4.64 (t, J/=11.87 Hz, 1 H), 4.09 - 4.17 (m, 2 H), 3.70 (s, 6 H), 2.26 (s, 2
H), 1.78 (d, J/=12.63 Hz, 2 H), 1.62 (d, /=11.62 Hz, 3 H), 1.28 (q, J=13.05 Hz, 2 H), 1.06 - 1.17
(m, 1 H).

20 Example 48

N-{[1-Cyclohexyl-6-hydroxvy-3-(2-naphthalenylmethyl)-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl]jcarbonyl} glycine
A mixture of ethyl N-[(3-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

25  pyrimidinyl)carbonyl]glycinate (100 mg, 0.29 mmoles), 2-bromomethylnaphthalene (195 mg, 0.88
mmoles) and polymer-bound 2-tert-butylimino-2-diethylamine-1,3-dimethyl-perhydro-1,3,2-
diazaphosphorine(pol-BEMP, 0.88 mmoles) in DMF (3 mL) was heated in a microwave
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and evaporated. The residue was purified by flash chromat ography (10-50%
ethyl acetate in hexane), the required fractions evaporated, dissolved in
et hanol (WOoreh)7/@md11 nol ar sodi um hydr oxi de sol uti on (1POTSpooandi864 ol ar
sodi um hydroxi de solution (1.0 nl) added. The m xture 25was stirred
overni ghts tﬁlcsllsdl Jtllg(ﬁc Qr%oqn)(l%&tas(:t %‘ger qol 19 teh Xt ?‘ecxgztlsaillt re(i ) h’the sofeds nlilj jned
extracts WAShed ol ar roc C aci ed and evapor a

Recr yst alWitlzdi¢hl@pméthom(? Bl3uehe Tgavcanttlhfel filirdté wasceylammmar(dbaﬂﬁmy ﬂhﬂ% . 1H

9%, (400 SR (50 OO APl s oo 3,

H, 1. 50-wa$ d&?ol(cml]in tBanid) (4 IﬂL)%d 1. adjiecurNaQHK) mL] ai@¥the olBbn @ninmd?foﬂ—]@ 0.91

(a, Ig . 7/ 150011RCT/ US2007/ 071854 e 47 a OH
Eno R et Bl B R R e SR ORI B oy -

4 di 0x0- IwdRer33 K—#I&L)aalhyddcduﬁrdmacumdowmlgm a)rgm:rtyé titgel opmpnlmd (5’ng; 20ta)r éHof

oyt m i VREARSRGS okl £ 30 L Tt | LAY Pbomedhum

car bonat @ 26-146(ng 2 H)I4 zmmd as;z 268’1’dH8, 25H)cH. thwbemwlzmr om)det0( 360 (mpg, 1.3

nmol es) hyI ( tirred at 100C for 3
hour s. Tﬁg{ﬂg %ﬂ]ﬁﬂgﬂj’%ﬁ%%%ﬂﬁﬂ%ﬁ ﬁ%"l@hl Jaci d and extract ed
wi t h1et hyl acet ate The organi ¢ solution was washed with 1 nol ar

hydrochl ori c 10acid and evaporated. The residue was purified by flash

chr omat ogr aphy (10-50% et hyl acet at@ ne), the required fractions
evapor at ed, dissolved in ethanol (5 N 4t sodi um hydroxi de

sol ution (1 0 nmL) and 6 nol ar sodi umhé{ i dé sol ution (1.0 nL) added. The
m xture was stirred overnight, aci d|f|ed nd_extracted with ethyl acetate
(x2), the conbined extracts washed with laﬁg\r hydrochl oric acid, dried
and evaporated. RecrystallizghmpB4Hrom tol gave the title 15conpound
(190 nmg, 41(}/\9. 1H NWVR 400 Mz DI\/ISOd6) 6 pm 13, 11 (s 1 H, 10.15 (s, 1
H)1 6. 40 (51'1 CIOC 6-hy ) ‘ her |- 2Q S 1 t1tr_—5—4_ 17 (m
2 H, 3.70 (s, 6 H, 2.26 (s Igvrﬁ)ld1n‘;|l}<7aaooﬁ¢l)ﬁlwll% 63 Hz, 2 H) 162
(d, 1=11. 62 Hz, /=13. 05 2 H, 1.06- 1. n‘i H) .
Exanpl e 48 a d[qlr@l_% Ij}ethleFth]ﬂ)gmde m place of 2 bromomethylnaphthylene the title compound

15 was prepared in 27% yield (67 mg) following the procedures described in example 48. 1TH NMR
(400 MHz, CDCl3) 6 ppm 1.10 - 1.43 (m, 4 H) 1.52 - 1.72 (m, 3 H) 1.76 - 1.93 (m, 2 H) 2.20 - 2.43
(m, 5H)4.22 (dd, J/=3.4,5.7Hz,2 H) 4.64 - 4.82 (m, 1 H) 5.04 (5,2 H) 7.06 - 7.16 (m, 2 H) 7.29 -
7.36 (m, 2 H) 10.15 - 10.36 (m, 1 H)

20

20 Example 50

N-{[3-(4-Biphenylylmethy])-1-cyclohexyl-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

Using 4-bromomethylbiphenyl in place of 2-bromomethylnaphthylene, the title compound
25  was prepared in 17% yield (48 mg) following the procedures described in example 48. THNMR
(400 MHz, CDCl3) d ppm 1.13 - 1.45 (m, 3 H) 1.55 -1.75 (m, 3 H) 1.76 - 1.91 (m, 2 H) 2.24 - 2.46
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0 ONO |

- CNcl ohexyl- 6- hydr oxv- 3- ( 2- naoht hal enyl net hyl ) - 2, 4-di oxo-1, 2, 3, 4-tetrahydro
-5-  pw iwDaoewisb@aar bonyl | glycinc A mxture of ethyl PCT/US2007/071854

N[ (3- cyclohexyl 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-t et rahydr o- 5-

25pyri m 1] gl 1

2- brom)rre :Hb] %lt&ﬁ ealnzgs%ﬁ%%i‘?é&a ggz H%§?2Whg$)‘2 T bEyAdh 720

2-tert- bLVt@BI(nnil mi)728di766hy 2l hés 17.6- @h, |6§i)h9114pé®h3/dmdﬂ) 3 2-

di azaphosphori ne(pol -BEMP, 0.88 nmoles) in DV (3 nL) was heated in a

m crowave WO 2007/ 150011PCT/ US2007/ 071854 synt hesi ser at 120C for 20

m nutes. After cooling, the m xtureBsaspltSltered, and the solids washed

wi t h di chl oronethane (3 X 3 nL). The corrbl ned filtrate was evaporated and

purified by flash chromatogr aph et iyl ] acet af e- hexane) to obtain the

desired internediate ester. The %jféw s di ssolved in ethanol (4 niL)

and 1M aqueous NaCH (1 nL) and th% tionostirred for 2 Shours, then

neutralized by addition of 1M aqueous The solid was coll ect ed washed

with water (3 X 4 nL) and dried under uum overnight to give the title

compound (77 ng, 29% . 1H N1VIR (400 , eH 13) ppm 1.13- 1.42 (m 4 H)

1.56- 1.72 (m 3 H 1.77- 1.90 (m 2H) 2.2 34 (m 2 H) 4.24 (dd J=2. 2,

5.7 Hb, 2 H 4.64 - 4.84 (m 1 H 5.24 (s, 2 7.40- 7.50 (m 2 H 7.55

(dt, J=2.1, v83314a. 3. ﬂ!erli'))xa%oﬁlﬁvl“)pth%e(Hﬁ} fodlohd Qi1 2 hydrokPo 34tk 1.3 ) 10 OH

0 NS'OH 0 Exanple 49 ]

fl-Cycl ohexyl-6- hydroxy 3- By [CIZ 4- di oxo- |

, 2, 3, 4-t et r ahyel,Q-Bp. (b%\&fo&ﬂ%lh?l)‘ﬂ-)éh}lﬁl@Bb)@ﬁ%&'ﬂz'o)éqhRﬁce 4sing 4-nethyl benzyl

brom de in place of 2-brononethyl napht hyl ene e title conpound 15was

pr epar ed remarshyinaghtyylewy thedle f(&lpnoam Ve Hr%reﬂﬂlbb%@w@sﬁ%@ég&l%‘é‘dg th exanpl e
101 M rb ARG ) 46 PRV 4o gt ookl - B2 (3B (m 3 1)

1 76- 1. 4. 64

- 4.82 (m172(m)3ﬁ)®14(é91QnF3)H)721)76 2.43 (16 2 Hn- 12(114}J73Q§7-H"423©4(6tﬁ4% H)

10. 15-  1Q,38 1 Bl9s Km, 2 H) 7.32-7.42 (m, 3 H) 7.53-7.62 (m, 3 H) 7.74-7.79 (m, 1 H) 8.18-8.27
(m, 1 H) 10.22-10.42 (m, 1 H)

15 Example 52

N-({3-[2-(4-Biphenyly])-2-oxoethyl]-1-cyclohexyl-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine

Using 2-bromo-4’-phenylacetophenone in place of 2-bromomethylnaphthylene, the title
20  compound was prepared in 8% yield (24 mg) following the procedures described in example 48.
1H NMR (400 MHz, CDCl;) d ppm 1.11 - 1.27 (m, 1 H) 1.27 - 1.43 (m, 2 H) 1.59 - 1.78 (m, 3 H)
1.78 - 1.20 (m, 2 H) 2.25 - 2.43 (m, 2 H) 4.15 - 4.31 (m, 2 H) 4.62 - 4.87 (m, 1 H) 5.36 - 5.42 (m, 2
H) 7.39-7.45(m, 1 H) 7.45 - 7.53 (m, 2 H) 7.61 - 7.67 (m, 2 H) 7.69 -7.76 (m, 2 H) 8.08 (d, /=8.3
Hz, 2 H) 10.07 - 10.42(m, 1 H)
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20Exanpl e 50

N- - 11344- Bi phenvl yl net hyl ) - 1- cycl ohexyl- 6- hydr oxy- 2, 4- di oxo-1, 2, 3, 4-tetr ahy
dro-5- pyoi0e7disomoafil ear bonyl | gl vci ne Usi ng PCT/US2007/071854

4- br ononret hyl bi phenyl in place of 2-brononethyl napht hyl ene, the title
conpound 25was prepared in 17%yield (48 ng) follow ng the procedures
described in exanple 48. 1H NVR (400 MHz, COOL) Sppm 1.13 - 1.45 (m 3 H)
1.55 -1.75 (m 3 H 1.76- 1.91 (m Zxkppl2524 -2.46 WO

2007/ 150011PCT/ US2007/ 071854 (m 2 H) 40230(dd, 1=3.4, 5.7 Hz, 2 H 4.62

-4.92 (in, 1 H 5.12(s, 2 H) 5.42- 5.9 47.29 - 7.38 (m 1 H 7.38

- 7.46 (m 2 TT) 7.46 - 7.61 (m )"‘E(}M"‘l 42 (m | H Exanple 51 a OH
(0]

(0]

0 NLICH O
N 1(3-5, 1441, 3- Benzoxazol - 2-vOrt heny/ |
0x0-1,2,3 A- tetrah dro-5- ritnicar 1 1 cine Using

2[ 4- (br onmonet hyl ) phenyl] -1, 3- bengpxazol e i n pl ace of 2-
brononet hyl napht hyl ene, the titlel conpound was prepared hi 10%yield (30

ng) follow ng the 10procedures described in exanple 48. 114 NVR (400 MHz,
000 5 ppm[&_@-m{@ ﬁg-g@ﬁ@ thelethylphenyfimethylizphydsoxva Arghoxor 1 3 4. 4-tetpahydrogyyy 2 TT)

2.27 5 2.43 (m 2|T)416(dd dmdindhcarbodylfdyci® H) 4.67-4.95 (m 3 H)
509523(m2 'D‘H@—V‘!#ym 7 62.(m 3 W) 7,747, 79 (m 1 H
8. 18- 8. 273t pis fig ctiylighenyl methylgeres, fYipROsgC GG NG mrgples

was added to a solutlon of 4-+- butylbenzylamme (880 uL, 5.0mmoles) in ethyl acetate (20 mL)

(0]
pt hyl t - 1- cycl ohexyl - 6- hydr oxy- 2, 4- di

under nitrogen atmosphere at room temperature. A solid precipitated and the mixture was then
heated to 70°C until the solid dissolved. After stirring for 1 hour, 4-z-butylbenzylamine (880 uL,
10  5.0mmoles) was added and the mixture was stirred for 2 hours. Diisopropylethylamine (1.0 mL,
5.75 uL) was added and the mixture was stirred for 1 hour, washed with 1 molar hydrochloric acid,
dried and evaporated to an oil which solidified on standing overnight to give the title compound
(710 mg, 40%). 1H NMR (400 MHz, DMSO-ds) & ppm 7.30 - 7.38 (m, 4 H), 7.17 (d, /=8.34 Hz,
4 H), 6.34 (t,J=5.94 Hz, 2 H), 4.18 (d, J=5.81 Hz, 4 H), 1.27 (s, 18 H).
15
53b)  1.3-Bis{[4-(1.1-dimethylethyl)phenyl]methyl}-2.4.6(1H.3H.5H)-pyrimidinetrione.
Malonyl dichloride (195 uL, 2.0 mmoles) was added to a stirred solution of N, NV'-bis {[4-(1,1-

dimethylethyl)phenyl|methyl}urea in dichloromethane (80 mL) and the mixture was heated under
reflux for 2 hours. The mixture was washed with 1 molar hydrochloric acid, and purified by flash

20  chromatography (0-30% ethyl acetate in hexane) to give the title compound (700 mg, 84%). 1H
NMR (400 MHz, DMSO-ds) 6 ppm 7.29 - 7.35 (m, 4 H), 7.21 - 7.29 (m, 4 H), 4.87 (s, 4 H), 3.86 -
3.93 (s,2 H), 1.25 (s, 18 H).

53¢)  N-[(1,3-Bis{[4-(1,1-dimethylethyl)phenyl|methyl}-6-hydroxy-2,4-dioxo-1,2,3.4-

25  tetrahydro-S-pyrimidinyl)carbonyl]glycine. A mixture of 1,3-bis{[4-(1,1-
dimethylethyl)phenylmethyl}-2,4,6(1 H,3H,5H)-pyrimidinetrione (700 mg, 1.66 mmoles) and

diisopropylethylamine (574 uL, 3.32 mmoles) was stirred in dichloromethane (50 mL) and treated
with ethyl isocyanatoacetate (202 uL, 1.8 mmoles). The mixture was stirred for 5 hours, then
warmed to complete reaction. The mixture was washed with 1 molar hydrochloric acid,

30  evaporated, taken up in ethanol — 6 molar sodium hydroxide solution, stirred and gently warmed to

complete hydrolysis. The mixture was acidified and extracted into ethyl acetate. The extracts were
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0 N N

t 3-12- (4- Bi phenyl y1) - 2- oxoet hy11- 1- cycl ohexyl- 6- hydroxy- 2, 4-di oxo-1, 2, 3, 4-t
et r ahydr owb-2007p001mi di nyl | car bonyl )glycine Using PCT/US2007/071854

2- brono-4' - phenylacetophenone in place of 2- brononet hyl napht hyl ene, the

L, 2050 S B SRR b AT T LSRR, B2 s

14) 1.27 1Hmm3(4ommﬂz DMB0Ld59ppm 21678, (m) 732414)301m7$H)17 BQd,( k.52 HA) 4 2. 25

-243(m 7 (m I H 536 - 542(m 2 H)
7.39 - F‘?ﬂ ‘iﬁg{f (ES’QH}?H%QI(%]%%W?M 7.67 (m 2 H 7.69 -7.76
(m 2 H 808(d J=8.3 Hz, 2 H) 10.07- 10.42(m 1 H WO

2007/ 150011PCT/ US2007/ 071854 Exanpl e 53 O, 0

N-1(1°3-Bi s114- (1, 1- di net hyl et hyBth:‘ﬁﬁl/tfl]i’ fat hyl

- 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4- te‘xycho &- pyrimdinyficarbonyll glycine

53a) 7V, WBis ;14-(1, 1-di nmet hyl yl | meghyl; urea. Di phosgene (725
uL, 6.0 mmol es) was added to a sol udi O\N%ﬂi- butyI benzyl am ne (880 uL,
5.0nmmol es) in ethyl acetate (20 ni ©r ogen at nosphere at room
tenperature. A solid precipitated and the m xture was then heated to 70C.
until the solid dissolved. After stitring for | hour, 4-t-butyl benzylam ne
(880 uL, 105.0nmmol es) was added and m xture was stirred for 2 hours.
Dii sopropylethylamne (1 0 nL, 5.75 uL) was added and the m xture was
stirred for 1 hour, washed with 1 rml ar hydrochl oric aC|d drled and

evapor at ed t o¥an-c KlOMYaKY-di(4-SHY (g i , ).t 2

title conpound (710 ng, 40% . JJﬂnW%lﬁcﬂ%@nm CHQNSO d6) S ppm 7.30- 7.38
(m 4H, 7.17 (d,1=8.34 Hz, 4 H), 6.34 (1,1=5.94 Hz, 2 H, 4.18 (d, J=5.81
Hz, 4 H, 1. zﬁg(guno]}@f H)clohg_;ghs@g@)ate (1252 mg, 10 mmoles) in dichloromethanc (20mL)

1, 3 B'OS[ ]vé‘as(a&degi d%pWeW%L ﬁﬂlﬁﬁ()ﬁ%h@méhlly[g%lg%;%la@lmé(ﬁ@é l’d)lﬁll’lfoies)QM iimdinetrio
ne. Mal on dichloride (19 was ad to a stirred solution
of N N bufgqhﬂml(lqt_hape (Hlom)hgfh@mhwoym@ﬁmemﬂﬁhymtre@réé?mmrawr@fw%hmtﬂw&ne (80
m.) and ttﬂ@someﬁtte"\'fﬁﬁaor%@ﬁanh%tr&%& ARISERATH hl@?floiogfethgnmgﬁﬁ? aﬂ}){wﬁh Hhidhf was
washed wit nmol ar hydrochloric acid, and purif

20chr o nat@b)rlébw el B (ke @tirfyre Vs deagddn p mlﬁewwréyntb%lsg & EWanin). lle conpound
(;Oggrr?m\)%ﬁa?iﬁes witd ew%)\ﬁa%d(aﬂggle%u 'EM%%%) f(Q:hPPJfbr?n T(;i@m'L) 41oR w(tm:thglll) 7.21

15 1socyanat0acetate (1 mmol) then the mlxture was stlrred at room temperature for hours. Solvent

was evaporated and the residue was purified by flash chromatography (ethyl acetate-hexane) to
obtain the intermediate ester. The ester was dissolved in a mixture of of ethanol (4 mL) and 1M
aqueous NaOH (1 mL). The solution was stirred for 2 hours and neutralized by addition of 1M
aqueous HCL. The solid was collected, washed with water (3 X 4 mL) and dried under vacuum

20  overnight to give the title compound (443 mg, 11%). 1THNMR (400 MHz, CDCl;) & ppm 0.85 -
0.96 (m,2 H) 1.10- 1.13 (m, 3 H) 1.16 - 1.50 (m, 6 H), 1.53 - 1.72 (m, 6 H) 1.73 - 1.89 (m, 3 H)
2.25-2.47 (m,3 H)2.50-2.66 (m, 1 H) 4.01 -4.08 (m, 1 H) 4.23 (d, /=5.8 Hz, 1 H) 4.60 - 4.82
(m, 2 H) 10.25 - 10.36 (m, 1 H)

25 Example 55
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530N-r( 1,3-Bis 11441, 1- di nethyl et hyl ) phenyl | net hyl |

- 6- hydr oxy- 2, 4- di oxo- 1, 2,3,4- 25tetrahydro-5-pyrimdinyl karbonyl | al vei ne.
A m xt ur ewof2o/Bedans ;[ 4-(1, 1- PCT/US2007/071854

di met hyl et hyl ) phenyl ] rret hy11l-2, 4, 6(1H, 3H, 5H) - pyri m dinetrione (700 ng, 1.66
nmol es) af | a 7 a3 d

di chloro uL,
1.8 mmol es). The m xture was smsirﬁﬂididvlﬂ@rboﬁvlhgim then warned to conpl ete
reaction. The Xt wi t.h & ri.c aci

30evapor at ed, Lgna e‘ynlreﬁt b""??\c ﬁexﬁgfmneén Pm?eg? 4so ﬁ)ﬁed( %)Iantlfé etl ?Jtl on,

stirred anohpgedtway pwasrrndani 2% yeddrpl3e ) ﬁyldwoigylm p;oceEﬁItres desoctbad @ ewatsplad4 dified

2007/ T500 1ot BRSYS SASBER R B3 IRARRLRAT AT & GhPM bt HDM ddlleous

et hanol t1077g| v (tnhe HY lanezagmpcwmm Qi700107@n, 180%24 (4, T=T.6 NYRI 4068 MHzg2
DMSO- d6) 7 7.24 -7.30 (m 4 H, 7.16 (d, J=8.59 Hz, 4
H, 4.94 (% E%Tﬁ;? 50(3?1“2(“’(&3\] =4.04 Hz, 2 H), 1.25 (s, 18 H). Exanple 54 a
OHO N 1v-;
Tl - Cycl ohexyl- 6- hydr oxy- 3- (4- met hyI %\ gl (é\%gyl )-2,4-di oxo-1, 2,3,4-tetrahydro
-5-  pvrimdinyllearbonyll glycine BHFd?i on of cycl ohexyli socyanate
(1252 ng, 10 mmol es) in dichlor ha(Bch(ZOrTL) 10was added dropwi se to a
sol ution of 4-nethylcycl ohexyl a pag](og,o mmol es) i n diehl oronet hane
(100 m.). The sol ution was aIIowedto HH room tenperature for 2 hours,
then the sol vent evaporated and the STadue di ssol ved in di chl or onet hane
(10 m) along with malonyl chloride mol ). The m xture was heated in a
m crowave synt hesi ser (80C/ 20 mn). vol atil es were evaporated and the
resi dde dissolved in of chloroform (10 nL) along with ethyl
15i socyanat oacet at\e[({-COclohmi }o-htdnexdy-2 Srdioxd-*phunel- WS 4gttrahydrd-5Sat r oom
tenperature for 2 hours. Sol vent as evapor tlecgn and the residue was
purified by flash chromatogr apPH—e!fl?‘r%wc‘éfga’f—efhexane) to obtain the
i nt ermedi at e di;sn@ramlﬂihm pémecef 4mﬁlyhtwelshdxyleniinenhatmm ootnppendofas pfepatdhanol (4
and ti.on was, Sstir ours and
neut rali zedy]% | on olfg t%})mceduresg ed']'rl‘*lexamBFSSé \}\gg\%é%l?{ogﬁ\{ﬂgd washed
wi t h 16at e@D(C@ &@pﬂlnmz) Bdng5id. 54nde7|8 (MATHYNTS - 1.98 (m, 2 H) 2.26 - 2.47 (m, 2 H)

421 (dd, J=5.8, 19 Hz, 2 H) 4.69 - 4.87 (m, 1 H) 7.16 - 7.31 (m, 2 H) 7.40 - 7.46 (m, 3 H) 10.06 -
10.42 (m, 1 H)

Example 57

20
N-({1-Cyclohexvyl-3-[4-(1.1-dimethylethy])phenyl]-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine

Using 4-fert-butylaniline in place of 4-methylcyclohexylamine, the title compound was
prepared in 7% yield (321 mg) following the procedures described in example 54. 1H NMR (400
25 MHz, CDCl;) 6 ppm 1.09 - 1.24 (m, 1 H) 1.26 - 1.43 (m, 13 H) 1.58 - 1.77 (m, 3 H) 1.78 - 1.91 (m,
2H)2.27-2.49 (m, 2 H) 4.22 (dd, J=14.7,20.2 Hz, 2 H) 4.68 - 4.88 (m, 1 H) 7.16 (dd, J=8.6, 14.4
Hz,2 H) 7.51 (dd, J/=14.4 Hz, 2 H) 10.10 - 10.42(m, 1 H)
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20 overnight to give the title conmpound (443 ng, 11%. 1H NWR (400 MHz,
CDC13) S ppm0.85 - 0.96 (m 2 H 1.10- 1.13 (m 3 H 1.16- 1.50 (m 6 H),
1.53- 1. AROo(2my7/650Hy 1.73- 1.89 (m 3 H 2.25 -2.47 (m BCHUS200307185£. 66 (m
| H 4.01 -4.08 (m | H 4.23 (d, J=5.8 Hz, | H 4.60 - 4.82 (m 2 H)
10.25- 10.36 (m 1 H WD 2007/ 150011PCT/ US2007/ 071854 N-(

11- Cycl ohexyl1l-3-14-( 1,1

- di et hyl et hA) cycl oher, / 11- 6- hydr ox\Ex@pgle d8 oxo- 1, 2, 3, 4-t et rahydro-5- pyri
m di nyl carbo nyl )eI yc Inc ng 4- tert but yl cycl ohexyl amine in place
of 4-nmethyl cycl ohexyl am ne, the "t df pound was prepared in 21%yield
(931 ng) follow ng the procedure & " exanpl e 54. 51H NWVR (400
MHz, CDCl13) 6 ppm0.77 -0.94 (m 137K)~,03-01.45 (m 6 H1.45 - 1.77(m S
H 1.77- 1.97 (m 3 H 2.18 -2.48 ém 3 H 4.01-4.10(m 1 H 4.24 (d,

J=5.6 Hz, 1 H 4.58 - 4.82 (m 2 10.26 - 10.36 (m 1 H Exanple 56 10
OH N-RI1-Cycl ohexyl-6-hydroxy-2 4-efoxo-3-phenyl-1 2 3 4-tetrahydro-5-

pyri m di nyl) car hot .1 VRAL ! 0. )
2- et hyl CyCIO 10x ?c cllojﬁé Hne 'eo 2p41 @18)?0 r005 eld (198

my) f&llowi ng the pr ocedur es mn&m&mmme 54 1H NVR (400 MHz, 15
ngé) ) GZDE? g—n%@grﬁj%clﬁﬁeé(gfﬂet 31%1 gl__e)lg})la GQOFI-A[ZJIet ﬂ%@fgﬁle éd;gmel 't}gg 616 %ﬁlgﬁug@n 16 -
7.31 (m ‘asigyepFred 0227, Vi€l (443 nid) fADWOE the droced@reg dascribefjn Ewapipl5é BT NEIR OH 0
N L Do ESNTS 8% 0.85 - 1,11 (m, 2 H) 1.11 - 1.28 (m, 5 H) 1.28 - 1.48 (m, 2 H) 1.55 - 1.79

(m, 10 H) 1.79 - 1.91 (m, 2 H) 2.35 (dq, /=3.0, 12.4 Hz, 2 H) 3.76 (d, J=1.4, 7.2 Hz, 2 H) 4.24 (dd,
10 J=3.0,7.2 Hz, 2 H) 4.65 - 4.83 (m, 1 H) 10.17 - 10.33(m, 1 H)

Example 59

N-[(3-Cycloheptyl-1-cyclohexvyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-

15 pyrimidinyl)carbonyl]glycine

Using cycloheptylamine in place of 4-methylcyclohexylamine, the title compound was
prepared in 29% yield (583 mg) following the procedures described in example 54. 1H NMR (400
MHz, DMSO-dg) 6 ppm 1.03 - 1.19 (m, 2 H) 1.19 - 1.34 (m, 3 H) 1.34 - 1.84 (m, 14 H) 2.14 - 2.36
(m,4 H)3.17 (s, 1 H) 4.06 (d, J/=5.6 Hz, 2 H) 4.56 - 4.71(m, 1 H) 4.73 - 4.89 (m, 1 H) 10.11 -
20  10.23 (m, 1 H)

Example 60
OH



Nl ( f I -Cyclohexyl-3-14-(1 | -dinethylethyl)phenyll-6-hydroxy-2 4-di oxo- |
2 3 4-tetrahydro-5- pviimdinyl;carbonvQglycinc Usi ng
4-tert-buwgleewishcie in place of 4-nethyl cycl ohexyl am nepCrhms2eurorss¢onpound
was prepared in 7%yield (321 ng) follow ng the procedures described in
exanpl e 54 40 13)s8 : 1 1.26- 1.43
(m 13 H §\' E ] -5 ?‘4etahd Se 4 9o
(dd, .1= 14 7, 20. 2 Hz, 2 H 4. 1m14in ne7. 16 (dd .1=8.6, 14.4 Hz,

2 H 7.51 (dd,;;J 0
2007/ 150011PCT/ %ﬁﬁ%%%?éﬁﬂ%mhﬁ%nd%@ p?a" il"%p(l)?he’g,‘/laﬁ“nﬁ the fitle
et hyl ) - Golmyaimdxyes Bredared w306 digld (@5 Idg)tfelth’vahg/tlie pPOBedures described in example 54.

pyri m_di g Y | ace
oF s ter ) SO QALY L S 02 ¢ 14 B e e SRR S Per g
(442 ng) X213l 12008 (g2 Hh e 4pr 0GR iy e13) ABSEr J-3esdH, 1 FXDIP 4705, 1 HiHINMR (0400 MHz,
CDC13) 6 E@%.SS - 1.11 (in, 2 H 1.11 - 1.28 (m 5 H 1.28- 1.48 (in, 2
H 1.55 (ny | (m 10 H 1.79- 1.91 (m 2 H 2.35 (do, ./=3.0, 12.4 Hz, 2
H 3.76 (d, 1=1.4, 7.2 Hz, 2 H 4.24 (dd, 10J=3.0, 7.2 Hz, 2 H 4.65 - 4.83
(m I H 10.17- 10.33(m 1 H Exarrple 591 92 0 NLkO-l 0

N- R3- Cycl oheot y1- 1- cycl ohexyl - 6- hyd 25 di oxo- 2 3 4-tetrahydro-5-
15pyrim di nyl | carbom I | aNci ne ing cycl oheptyl am ne in place of

4- met hyl cycl ohexyl am ne, the title c’?ﬁ%q\l‘hd was prepared in 29%yvyield (583
ng) follow ng the procedures descri bed+oi9:§5arrpl e 54. 1H N1IVIR (400 MHz,

f

DVBO-d6) 6 PPm 1.03 - 1.19 (m 2 Hy 1.1 34 (m 3 H 1.34- 1.84 (m 14
H 2.14 - 2.36 (m 4 H 3.17 (s, 13 ed, J=5.6 Hz, 2 H) 4.56- 4.71(m
1H 4.73 - 4.89 (m 1 H 10.11 - 1Uo%§zfm 1 H Exanple 60 OH

10
N-({1-[(1R.2R.45)-Bicyclo[2.2.1Thept-2-v1]-3-cyclohexyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-

S5-pyrimidiny1} carbonyl)elycine

Using exo-2-aminonorbornane in place of 4-methylcyclohexylamine, the title compound
was prepared in 30% yield (604 mg) following the procedures described in example 54. 1H NMR
15 (400 MHz, DMSO-ds) & ppm 0.96 - 1.34 (m, 9 H) 1.35- 1.67 (m, 6 H) 1.67 - 1.84 (m, 3 H) 2.20 -
2.36 (m,4 H) 4.01 (d, /=5.6 Hz, 2 H) 4.55 - 4.72 (m, 2 H) 10.11 - 10.20 (m, 1 H)

Example 62
O

HOJ\/H
HO.
O/N\g/N\O/

20 N-{[1-Cyclohexyl-6-hvdroxy-3-(3-methylcyclohexyl)-2.4-dioxo-1,2,3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

Using 3-methylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound
was prepared in 41% yield (836 mg) following the procedures described in example 54. 1H NMR
(400 MHz, DMSO-ds) & ppm 0.89 (d, J=6.6 Hz, 3 H) 0.97 - 1.48 (m, 8 H) 1.49 - 1.67 (m, 6 H) 1.69
25 -1.86(m,3 H)2.08-2.37(m, 4 H)4.06 (d, J=5.6 Hz, 2 H) 4.55 - 4.76 (m, 2 H) 10.12 - 10.26 (m,
1 H)
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HN O 70 WD 2007/ 150011PCT/ US2007/ 071854 N-1(3-Cycl ohexyl-6-hydroxy-2

4-di oxo-1-tricycloi 3.3.1. 131dec-1-y1-1 2 3 4-tetrahydro-5-

pyri m di rybeevtsootyl | gl yci ne Usi ng 1- admant ananiPo@/Usge7octssori de in
pl ace of 4-nmethyl cycl ohexylam ne, the title conmpound was prepared in 3%
yield (66 ng) follow ng the procedurE:)a(g dle gri bed in exanple 54. 5 1H NWR
(400 MHz, CDC13) 6 ppm 1.12- 1.43 (m Iﬂpﬁé 1.54- 1.88 (m 12 H 2.03 - 2.20
(m 3H 2.23-2.28(m 2 H 2.45 -2. 57 (m 6 H 4.21 (d, .,/=5.8 Hz, 2 H)
4.50 - 4.70 (m 1 H) 10.16- 10.31po Exanmple 61 0 V 10 41-1(1 R 2R
4 Bic loox 2 4-dioxo-1 2 3 4-tet athrg pyri m dinyl fcarbonylliiflyeine
Usi ng exo-2-am nonor bomane i n place ofl"4-Inmet hyl cycl ohexyl am ne, the title
conmpound was prepared in 30%yield | | owi ng the procedures
described in exanple 54. 114 NWR 15(4000 DMSO-d6) 6 ppm 0.96- 1.34 (m
9H 1.35- 1.67 (m 6 H 1.67- 1.84 (m 3 H 2.20 - 2.36 (m 4 H 4.01 (d,
J=5.6 Hz, 2 H 4AN&HS-CrlohxylihcydofgdypylB-hldroxy-2@-@éxof{li.3.4-tdfphkx@bpl e 62 9 H
HCO HO

pyrimidinyl)carbonyl]glycine

5 Using cyclopropylamine in place of 4-methylcyclohexylamine, the title compound was
prepared in 20% yield (351 mg) following the procedures described in example 54. 1H NMR (400
MHz, CDCls) & ppm 0.95 - 1.08 (m, 1 H), 1.12 — 1.28 (m, 4H), 1.29 — 1.42 (m, 1 H), 1.57 - 1.80
(m, 6 H), 1.80 — 1.89(m, 1 H), 2.28 — 2.42 (m, 2 H), 3.76 (d, J=7.1 Hz, 2 H), 4.24 (dd, J=5.6, 3.5
Hz, 2 H), 4.66 —4.82 (m, 1 H), 10.21 - 10.31 (m, 1 H).

10
Example 64
TR o
HO
HO._A_.0
N N
Ty
O
N-[(1-Cyclobutyl-3-cyclohexyl-6-hydroxy-2.4-dioxo-1.2,3.4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine
15 Using cyclobutylamine in place of 4-methylcyclohexylamine, the title compound was
prepared in 23% yield (424 mg) following the procedures described in example 54. 1H NMR (400
MHz, CDCl;) d ppm 1.14-1.46 (m, 4 H) 1.56 - 1.98 (m, 7 H) 2.14 - 2.46 (m, 4 H) 2.80 - 3.00 (m, 2
H)4.24 (d, /=5.6 Hz, 2 H) 4.58 - 4.83 (m, 1 H) 5.08 - 5.33 (m, 2 H) 10.22 - 10.32 (m, 1 H)
20 Example 65
TR o
HO

N-[(3-Cyclohexvl-1-cyclopentyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine
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or NyNcrO 20AL

f11- Cycl ohexyl- 6- hydr oxy- 3- ( 3- net hyl cycl ohexyl) -2, 4-di oxo-1, 2, 3, 4-t et rahydr
0-5- pyrwaoi2démgbiiear bonyl gl yci ne Usi ng 3- met hpCeyusk@exiyssam ne in
pl ace of 4-nethylcycl ohexylamne, the title conpound was prepared in 41%
yield (B%Eﬂ%fol | owi ng the procedures described in exanple 54. 1H NWR
(400 MHz, dé) 6 Pim0.89 (d, J=6.6 Hz, 3 H 0.97- 1.48 (m 8 H) 1.49 -
1.67 (m 6.1H) U[SJr@Q:leEpenﬂylﬁlﬁne( implage bf)4- ﬁeﬂhﬁlcycl(ﬂleﬁylar(lm, tlk thlle cdmpP@m( ohas J=5. 6
Hz, 4.55 -4 19..26 1H WO . ..

007/ 1600 TR U0 Ptk SR ety Pocdthes oped g pgmpte s4. 11

N- 1( 3- Oy iRV 7 G/ IO pavIL HB- hysdiOX ¥ 2,54~ di76X10; THRB73H- 2.0 (nd Y005 -

rim.di nyecarb I a f
2 et Byl Cyaaeait 2t fne i PR e b S A odokly ey (a5
ng) fol | qw, ng)thes proxe@yney described in exanple 54. 1H N V1R (400
IVIT-Tz, CDClt) ppm0.95- 1.08 (m IT-1), 1.12- 1.28 (m 4H), 1.29- 1.42(m
| T-1), 1.57- 1.80 (m 6H), 1.80- 1.89(m 1 IT), 2.28- 2.42(m 2 H),
376(d Meéthdd iz, 2 H), 24(dd J=5.6, 3.5 Hz, 2 H), 466-482(m 1
10 :

, 10.2 0. 1 (m O L Nl
N- 1(1- q/]ﬁ%ﬁﬁ oy J3 : ; 38%@8%-‘4 éfﬂ%?%e 5-
pyr i rrodi HYEGQIIHOBMﬂngJIM imehchldwsetli@e cfy)olnﬁb umaer afgbﬁlezas ticapldad aGblution of

-met hyl Cc\{rcll()[())er;ltey)l%lnmenh T % 8 thh ?1 7t §4t1l11%01%8 rﬂPglglﬂoromet?lane (300 mL) and stirred overnight

to leave a thick suspension of the urea. Malonyl dichloride (12.55 mL, 129 mmoles) in

dichloromethane (200 mL) was added and the mixture was heated under gentle reflux for 3.5
hours. The mixture was washed with 1 molar hydrochloric acid (x2) dried and evaporated.

15  Crystallization from ethanol and flash chromatography of the liquors (hexane to ethyl acetate) gave
the title compound (18.9 g, 58%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 4.96 - 5.12 (m, 1 H),
4.46 (tt, J/=12.13, 3.54 Hz, 1 H), 3.69 (s, 2 H), 2.15 (ddd, 2 H), 1.67 - 2.00 (m, 8 H), 1.41 - 1.66 (m,
5H), 1.27 (m, 2 H), 1.11 (m, 1 H).

20  65.2b) N-[(1-Cyclohexyl-3-cvclopentyl-6-hydroxy-2.4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine. Ethyl isocyanatoacetate (8.33 mL,74.3 mmoles) was added to a

mixture of 1-cyclohexyl-3-cyclopentyl-2,4,6(1H,3H,5H)-pyrimidinetrione (18.8 g, 67.54 mmoles)
and diisopropylethylamine (23.53 mL, 135.08 mmoles) in dichloromethane (800 mL) and stirred
for 2 hours. Reaction mixture from a prior run (approx 25% scale) was added. The combined

25  reaction mixture was washed with 2 molar hydrochloric acid (2 x 1.0 L) and evaporated. The
residue was dissolved in ethanol (200 mL) and treated with 3.0 molar sodium hydroxide (100 mL).
The mixture was stirred for 2 hours. Ethyl acetate (500 mL) was added and the mixture acidified
with 6 molar hydrochloric acid (200 mL), water (500 mL) was added and the layers separated. The
aqueous layer was extracted with ethyl acetate (500 mL) and the organic solution was washed with

30 1 molar hydrochloric acid. The organic solution was dried and evaporated to a solid residue which
recrystallized from acetic acid (300 mL) to afford the title compound (15.5 g, 49%). Mp 222-
224°C. 1H NMR (400 MHz, DMSO-de) 6 ppm 13.08 (s, 1 H), 10.17 (t, J=5.43 Hz, 1 H), 5.08 -
5.33 (m, 1 H), 4.63 (t,/=12.25 Hz, 1 H), 4.12 (d, J=5.81 Hz, 2 H), 2.18 - 2.36 (m, 2 H), 1.93 - 2.06
(m, 2 H), 1.69- 191 (m, 6 H), 1.46 - 1.68 (m, 5 H), 1.28 (q, /=12.88 Hz, 2 H), 1.12 (q, /=13.05

35 Hz 1H).
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prepared in 23%yield (424 ng) follow ng the procedures described in
exanple 54. 1H NI VIR (400 MTz,CDO )5ppm 1.14-1.46 (m 4 H 1.56- 1.98 (m
7 H 2. 1awvo2m0M60(im 4 H) 2.80 - 3.00(m 2 H 4.24 (d, PEDUS2047/07385H) 4.58
- 483 (m 1 H 508-533(m 2H 10.22- 10.32 (m 1 H Exanple 65 (:)
HeL"---11 HONct O ci NyNo O <ample 66
N-113-CyclohexyI-I-cyclopentyl-6-hy5%ox -5,4-dioxo-l,2,3A—tetrahydro-5-
twimdimficarborw | glw ne 2007PT5 11PCT/ US2007/ 071854 Met hod 1

65. 1Usi ng cycl opentyl amine in ®ycl ohexyl amine, the title
conpound was prepared in 19%yield 5 ggnerally follow ng the
procedures described in exanple 54?/2% IR (400 MHz, CDC13) 6 ppm 1. 14-

1.45 (m 4 H 1.52- 1.73 (m 5 H 1. 2.00 (m 7 H 2.00 5-2.16 (in, 2
H2.24 -2.43 (m 2 H) 4.24 (dd,1=1.8, 5.8 Hz, 2 H) 4.64 - 4.82(m 1 H
5.11 -5.38 (m 1 H) 10.23 - 10.35 (M >1 H Method 2 65.2a)

1- Cycl ohexy1- 3- cy gl gReRkidky4.3%iGE M3 duR )z AMibkan disnet#dnome.-5- Cycl ohexyl
i socyanate 10(14.7g, 117.34 muoles) hi dichloronethane (500 ni) under argon

was treated with a sol ution of lygdne 11,58 ml, 117.34 mol es)
in dighl cg69ﬁetz¢ﬂﬁznﬁls(@319&hm&mm %h@@lqmeym Hﬂgt‘imhﬁleb)aﬁdé%d@edtt@h §d1uuon
suspensi on of the urea, onyl dichloride (12.55 , 129 mol es)

di chl or orfé{ hilpeatiiolod %{pyrmnﬂ 86?1@65 B¢ HEno S}eflmhél Hatenbamby Uﬁd‘é?‘tutj’e ntle

reflux fafas3eided M Bours] IR sO dXdoHESe VR Ssh¥@® IR cthy¥abdatd adrRE thYiek @ hiori ¢ acid
(x2) dried and evaporat ed. 15C1%@talllzat|on from et hanol and fl ash

chronatogPaﬁﬁVmé¥1$ﬁ€%PléH@P@R( Wade GHE-QRORARM e b apeY-8gdbies 2H8: 324 | e

conpound ((d1§~7933?5 85%2/94 H)1H6NNB7§&90J %’@9 6%&@k9%®%& Orad: L& @ 1
H, 4.46 2.15°(ddd, 2 H), '1.67 -
2. 00 10m 48H)HO}93 (diJﬂ6i57HZJz l%l()m 55) 1. 27 (rn 2 H) 1.11 (m | H). 2065 26)
N-111- Cycl ohexyl- 3-cycl opentyl - 6- hydr oxy- 2, 4- di oxo- 1, 2, 3, 4-t et rahydr o- 5-

66b) ,3-Bis(3-methylbutyl)-2,4,6(1H,3H,5H)-pyrimidinetrione. Ethyl malonyl chloride (768

ul, 6.0 mmoles) was added to a solution of N,N'-bis(3-methylbutyl)urea (1.1 g, 5.5 mmoles) in
chloroform (70 mL) and the mixture was stirred at 70°C for 2 hours. The mixture was washed with

15 1 molar hydrochloric acid, dried and evaporated to give ethyl 3-((3-methylbutyl){[(3-
methylbutyl)amino Jcarbonyl} amino)-3-oxopropanoate. The intermediate was dissolved in ethanol
(30 mL), DBU (900 uL, 6 mmoles) and heated to 70°C for 5 minutes. The mixture was cooled,
diluted with ethyl acetate and washed with 1 molar hydrochloric acid, dried and evaporated to give
the title compound (1.2 g, 81%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 3.65 - 3.78 (m, 3 H),

20  1.56 (dt,J=20.02, 13.33, 6.57 Hz, 1 H), 1.32 - 1.44 (m, 2 H), 0.90 (d, J=6.57 Hz, 6 H).

66¢)  -{[6-Hydroxy-1.3-bis(3-methylbutyl)-2.4-diox0-1.2.3 4-tetrahydro-5-
pyrimidinyljcarbonyl} glycine. A mixture of 1,3-bis(3-methylbutyl)-2,4,6(1H,3H,5H)-

pyrimidinetrione (1.2 g, 4.47 mmoles) and diisopropylethylamine (1.56 mL, 8.94 mmoles) was
25  stirred in dichloromethane (30 mL) and treated with ethyl isocyanatoacetate (501 ul., 4.47
mmoles). The mixture was stirred for 5 hours, washed with 1 molar hydrochloric acid (x2),
evaporated, taken up in ethanol — 6 molar sodium hydroxide and stirred overnight. The mixture
was acidified and extracted into ethyl acetate (x2). The extracts were washed with 1 molar
hydrochloric acid evaporated, dried and evaporated. The title compound was recrystallized from
30 acetic acid (430 mg, 26%). 1H NMR (400 MHz, DMSO-ds) & ppm 13.09 (br. s, 1 H), 10.11 (s, 1
H),4.09 - 4.16 (m, 2 H), 3.77 - 3.86 (m, 4 H), 1.51 - 1.62 (dt, /=13.29, 6.59, 6.59, 6.59, 6.59 Hz, 2
H), 1.42 (q,J=7.07 Hz, 4 H), 0.91 (d, J/=6.57 Hz, 12 H).
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pyri m di nyl | carbonyfiglycine. Ethyl isocyanatoacetate (8.33 ni, 74.3 mmol es)
was added to a m xture of 1-cyclohexyl-3-cyclopentyl-2, 4, 6(

la, 3H, SHywWpywnémisdimet ri one (18.8 g, 67.54 nmol es) and diPCTapseapprsshyl am ne
(23.53 nm, 135.08 nmoles) in dichloromethane (800 nL) and stirred for 2
hours. Reaction mxture froma prior run (approx 25% scal e) was added. The
conbi ned 25reaction m xture was washed with 2 nolar hydrochloric acid (2 x
1.0 L) and evaporated. The residue Wasmge$%ol ved in et hanol (200 nL) and
treated with 3.0 nolar sodi um hydroxide (100 nL). The m xture was stirred

for 2 hours. Ethyl acetate (5000m_) ded and the m xture acidified
with 6 nolar hydrochloric acid 500 nL) was added and the
| ayers separated. The aqueous r)&as extiragted with ethyl acetate (500

m.) and the organic solution was w&hd&d Wi th 301 nol ar hydrochl oric acid.
The organic solution was dried ang~evaporated to a solid residue which
recrystallized fromacetic acid (08 m) to afford the title conpound (15.5
g, 49%. M) 222- 224C. 1H N1VIR (Z00°%Hz, DMBO-d6) 6 ppm 13.08 (s, 1 H),
10.17 (t, J=%:. ﬁ@H‘V‘éPOX\llbDbls{@ (Q&thvlolzi\y)%ﬁen(vmneﬁwa f‘dl@}?’o (EB 4‘]t‘tila%vgr§ sHz, 1 H),
4.12 (d, J=5.8T Hz, Z H), 1.69-
1.91 ®m 6 H), 1.46- 168(m w;@_nﬂlczsﬁeﬁgmezssm 2H) 1.12 (q,
J-13.05 3ak, i b0 MOn2O0THABOORIRGT 5001/, Q71 854 Bisgimghe 56 OH O~ O N
00 N T[6-Hydroxv-1,3-bi 5(3-methyl butyI) - -di oxo-1, Z, 3, 4-tetrahydro-5-
pyrim i dlethgpybengyliensyanatedPazauli, ﬁ@ m@é@é)ﬁ’awﬂﬁoﬂs@lﬁﬁt iy but yBur ea.

| soanyl am,f xg/l;en lﬁjm’ne @%S@DA @ﬁl}noY@)sm%glgﬁ)%rﬁgl@O Iﬁﬁ éi'lfd't}%r}nﬁfure stirred for 1

[ 1, 3] oxat hi ol 0] 4,5- b] pyr one ny, l'es) in ethyl acetate
(15 ). hphe wkrogrlen orgku(?@e@ 68ﬁnrlz>l¢$bwa%addf4@d§bﬂ nigtugoyesdicttedito washed
‘(""4t h 1@t hydge @R)‘?E AbGs. aﬁﬁ%ﬂ[ bg%) bQs Qdd\é(‘(?aﬁdhﬁe ﬁlixttdr%wgﬂ@@@ﬁ? a(f&rt}fl:{:h? ho%%%%le éT IIE:ZNR
4 H, 1 6111erelwa?520@ﬁ*i anjma:ahe:dgwthal gojar lydgohloge ®ul (x@), daedrnd ’e@pprr)ated 1Tho- 1. 48
(m 104 Hye CQm%;ﬁnél Qs ob]talﬁedaz |§ghd b]y%rlid)aﬂon ﬁl@?&thyl ether (1.65 g, 75 1H NMR (400

3-Bi s(3-net hyl butyl) - 2, 5H) -ovrim di nétri one. % mal onyl

chl ori de N8P NEO-d6). S(Ppmrﬁi?e@)Z Ié)ﬁééi&b(fﬁﬁ Rz, 2dDut- Y%, &17. 58 HZ 2H),6.86(t,2
N, N- bi S(\"E\HB)WE%@VS by >§ r(ggg)l?)%ga ?‘léil I es) in chloroform (70 nmL.) and the
f

m xt ure stifre or The m xture was washed with 151
mol arlShydr ochl ori c aC|d drled and evaporated to give ethyl
( G gpanoate

3-43- net t
The i er%)gu']y bl _ls pl es)

and heat ing uzt\efsxturﬂ@élmbx&{m*(elevba@mmbﬁwﬂme‘dwlﬂut ed with et hyl

Give the Tril ?%%SW%@H@‘“ D15 SRS TR PR TP Som 5. 65

-3.78 (m3.%8 1H)101€s) was stirred in d1ch10r0methane (30 mL) and treated with ethyl 1socyanat0acetate

20 (500 uL, 4.45 mmoles). The mixture was stirred for 5 hours, washed with 1 molar hydrochloric
acid (x2), evaporated, taken up in ethanol — 6 molar sodium hydroxide and stirred overnight. The
mixture was acidified and extracted into ethyl acetate (x2). The extracts were washed with 1 molar
hydrochloric acid evaporated, dried and evaporated. The title compound was recrystallized from
acetic acid (1.0 g, 48%). 1H NMR (400 MHz, DMSO-dq) 6 ppm 12.51 (br. s., 1 H), 10.11 (4,

25 J=493 Hz,1H),7.20-7.28 (m, 2 H), 7.00 (d, J/=7.83 Hz, 2 H), 6.86 - 6.96 (m, 4 H), 5.00 (s, 4 H),
4.10 - 4.18 (m, 2 H), 3.82 (s, 6 H).
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201.56 (dt, J=20.02, 13.33, 6.57 Hz, 1 H, 1.32- 1.44 (m 2 H), 0.90 (d,
J=6.57 Hz, 6 IT). 66C) -

f 116- Hydrw®wedr/Bedits( 3- met hyl but ve- 2, 4- di oxo- 1, 2, 3, 4- t ePPCAIUSA00GH051854
pyrimdinyl|carbonyllalveine. A mxture of 1,3-bis(3-nethylbutyl)-2,4,6(1
H 3 H 5H- pyrimdinctrione (1.2 g, 4,47 gfgml cs) and diisopropyl et hyI am ne
(1.56 nL, 8.94 mmol es) was 25sti rreg I nP8. chl oronet hane (30 niL) and treated
with ethyl isocyanatoacetate (501 uL, §4. nmol es). The m xture was stirred
for 5 hours, washed with 1 nol It i d (x2), evaporated, taken
up in ethanol - 6 nolar sodiu roki de_ahd §tifled overnight. The m xture
was acidified and extracted into ethylN acetate (x2). The extracts were
washed with 1 nolar hydrochl oric acig-evaporated, dried and evaporated. The
title conpound was recrystalli zedm 30acetic acid (430 ng, 26% . 1H NWR
(400 MHz, DMSO-d6) 6 ppm 13.09 (br™s®1 H), 10.11 (s, 1 H), 4.09- 4.16(m
2, 50771 3, 30T g oy R o d 208001 939 fiudls. O 59, 6. 59
2007/ 150011PCT/ USZOO?/ 071854 Hszsﬂimndmvlmrbonvl)ﬁlvcme AI I (6 T Tydr oxy | ,3-b

i's 1% ( RL ylloj(ﬁ)s B—%H&S}O h HﬂXth l’—2'4% fk[ﬁjHS Porichi mgmgne Zt@llil{)l%géﬁ 10- 5'
5pYr|md|n 1) ) phenyli net hyl i

-2, 4, 6( 1I-1I503HH151@|)(876WLI ﬁﬂmm}@sﬁ Wéﬁ@dedx,@tahebwwmfzzthlqr@@wéﬂ@ﬂ%(w@1213 6L, 6.0
ol es) %ﬁolgﬁq%&l&ﬁoﬁn _?11% W) QRd B nfsru B AW PLRZY] ﬁgﬂg[‘ﬁaﬂﬁﬁh&}me (5630 yl

mol es) hi oroform and the mxture stirr hour
mal onyl cthl 60 ineol¢sygas aﬂﬂed fﬁld qm@tt%‘yasvbagte@t@c?@& tond hovre PBYHLP @I\m@s heat ed

to 1070C afdQJd od lﬂf%lfﬁ&mre%lsj héa"te(pfop}}urtﬂﬁ'slel‘gqp e@h@rﬁ&tu%‘@as@oﬁl%&'ﬁrﬁi Mﬁedhﬁﬁf‘ £d for

a further hour. The m xture was cool

hydr dénl dml@,r lwélioelhlw@a)md @i dirdand cwperpied tnadil (FHE. §8%) elH:HM?OG&%IMI@s

obt ai ned tho g T NWVR
(400 N, CERES Qs o 2 53 P40 17 8 Gh 2D BEOSEA SR R 87
J-7.58 HA.022s,)H).6.86 (t, 2 H), 4.88 (s, 4 H, 3.81 (s, 6 H, 3.79 -3.80
(s, 2 H. 15 67b) N 1(6-hydroxy- | ,3-b is ;12-(nmethyl oxy)phenyll nethyl ;
-2,4-di oxo- | ,2,3,4-tetrahydro-5- pYrimdinyl)carbonyfiglycine. A

m xture dfb) N-({1,3-Bis[(2-chlorophenyl)methyl]-6-hydroxy-2.4-dioxo-1,2,3.4-tetrahydro-5-

(i 645, £RENDGANIRIER: MRSk SR IP ) o

stirred ipyrigiditetrome rf@Olzahd Ir(nii@eswmd (hilﬁrd)rqnyé&b’@dnw ({185 etlhy0.6 nsruxb%hwa oacet ate
20(500 th 1
(500, AR P 84165005 HECSELOL B P, g

nmol ar
sodi um hykhemiktde vaandtirmdifmr%ld)uwwashs@mth 1 Tobir hydwqhioelcwaé (80,i edfarforasa, athch

extract eq, |, il R, &f hX'moi’a??&@J h)((%“ do d%?&to%t% iy, M W%%?@%&Qd gngTo! ar

hydr ochl oric acid evapora evapo e compound was
r ecr Y6t alexirauea ifito @ﬁwb@etaiecﬁx?éc Thie f(xlra@s gere mslaed withH nilafIhRdripdid@ricMelz, DMVSO- d6)

6 ppm 12
211) gg‘p(o ngd d@stagh \Lj)pOrélfleED Tlllé tit ébmg(gﬂnggv ??eck%t‘a”% J_%OI%%C%Q ?CIJ (_leﬁ g( 4 10 -
4.18 ( m %) , 18.N82R (40 MH)DMSO- d6) S ppm 13.06 (br. s., 1 H), 10.13 (s, 1 H), 7.41 - 7.60 (m,

2 H), 7.30 (dd, J=5.81, 3.28 Hz, 4 H), 7.21 (dd, J=5.31, 3.79 Hz, 2 H), 5.09 (s, 4 H), 4.15 (s, 2 H).
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WO 2007/ 150011PCT/ US2007/ 071854 Exanple 68 OH O O N O C N-(

1, 3-Bi s112-chl ororthenvfinet hyl| - 6- hydroxv- 2, 4-di oxo-1, 2, 3, 4-tetrahydr o- 5-
pyri m di nybl2eevtsootyl ) gl yci ne 568a) 1 3- Bi s1(2-chl or ophemrgbraseéoyn1s24 4
6(1H3H, 5H) -ovri m di netrione. 2-Chlorobenzyl isocyanate (875 uL, 6.0 nmol es)
was added to a solution of 2- chloroggnzg L am ne (725 uL, 6.0 mMmol es) in
chloroform (100 nL) and the m xture Sti reéd for hour. Ethyl nal onyl
chloride (768 uL, 6.0 muol es) s added and the nlxture was heated to 70C
for 2 hours. DBLI (1.0 nL) was ded and the m xture was heated for a
further 1 hour. The m xture was ¢ool ed and washed with 1 10 nol ar
hydrochloric acid (x2), dried andlev rated to an oil (2.0 g, 88%. 111
NVR (400 MHz, DMSO-d6) S ppm 7.45 >« ™, 7.40- 7.45 (m 2 H), 7.28
-7.32 (m 4 H, 4.98 (s, 4 H, 4.02J(sL 2"H §
68b) N- (11, 3- Bi s02- chl or ophenvOnet W 11¥ 6-%ydr oxy- 2, 4- di oxo- 1, 2, 3, 4-t et rahvdr
0-5- 1 5pyrimdinve carbonyl glyeine. A mxture of

1, 3-bi s[ (2-chl orophenylinethyl]-2,4)6(1H, 3H, 510- pyrim dinetrione (2.0 g,
5.3 mmol es) and diisopropylethylanine (1.85 nL, 10.6 mmoles) was stifled in
di chl oronet hane (35 nL) and treated with ethyl isocyanatoacetate (594 uL
5.3 mol es). The nlxture was stirred for 5 hours mashed mnth 1 nol ar

hydr ochl or i cNHdi3dDi 6-hyds ixo-1g23 hrietraby drqyS-g apllgdycingodi um

hydr oxi de a”dI%&?fﬁ&gmgﬁﬁﬁﬂhﬁhkorﬁh@aﬂhéﬁMﬁ@d%@%o%ﬁmﬂmﬁiﬁﬂyﬁﬁﬁm%&ﬁ%ﬁIaCted
into ethyl aceta The éxtracts were washed with 1 nblar hydrochloric

aci d evaput @mels) iy fiicbl@roawala%%m&a tyl thermisture gtiresd EQsrdonia Mery! dichloride

recrystalhszgd 5%&%@1&@%@ Edd@@hldi tﬁelmﬁage wﬁsal&tem M APt oMEour DVRO- d6) 5
ppm 13.06 (br. s., 1 H), 60 (m 211), 730(dd

10.
J=5.81, 3nipwreyyas weshgy with, lzaolerdadroshlsmsafld @2>79nqqzand owepyrated. (hyaesidug wey |~ 4. 15
(s, 211) .1edidOvePR HichRIPMMRE (399R0QA4 QilsbBRAy IBX ARl (£93 & B mmoles) and the

mixture was treated with ethyl isocyanatoacetate (561 uL, 5.0 mmoles). After stirring overnight the

10  mixture was washed with 1 molar hydrochloric acid, dried and evaporated. The residue was
dissolved in ethanol (5 mL) and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was
stirred for 1 hour, acidified and extracted into ethyl acetate. The organic solution was washed with
1 molar hydrochloric acid, dried and evaporated. The crude product was slurried in hexane to
afford the title compound (890 mg, 45%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.10 (br. s, 1

15  H), 10.10 (t, /~4.80 Hz, 1 H), 4.13 (d, /=5.81 Hz, 2 H), 3.75 - 3.84 (m, 4 H), 1.53 (s, 4 H), 1.26 (s,
12 H), 0.82 - 0.90 (m, 6 H).

Example 70
O

HOJ\/\HI(;

HO_ 0

O/N\H/N\é
0

20 N-{[1-Cyclohexyl-6-hvdroxy-3-(2-methylcyclohexy])-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

Using 2-methylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound
was prepared in 19% yield (390 mg) following the procedures described in example 54. 1H NMR
(400 MHz, CDCl3) & ppm 0.68 - 0.84 (m, 3 H) 1.14 - 1.43 (m, 8 H) 1.53 - 1.76 (m, 5 H) 1.76 - 1.90
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N-Ii 1 3-Dihexdrox -2 4-diww1,2,3,4.11 dro-5- rimalin 1 carbon | | eine
Hexyl isocyanate (728 uL, 5.0 nmoles) was added to a sol ution of

n- hexyl arnwoeoq7B001ul, 55.0 mmol es) in di chl oronmet hane ( POO/UsR)07aNB54 he

m xture stirred for 1 hour. Nhlonyl di chl ori de (486 uL 5.0 mmol es) was

added an tyr t qux xture
was washea1 EQE]§ E4$gmainrocﬁF 93@4 %f drl %ngggéﬁﬁgggpg% The
resi due wWa&st3redl Bsol ved in dlchloronethane (50 ni) and

di i sopropyl ethylamhe (1.73 nmL, 10 mmoles) and the m xture was treated with
et hyl isocyanatoacetate (561 uL, 5.0 mvles). After stirring overnight the
10m xture was washed with 1 nol ar hydaoglhl’bri ¢ acid, dried and evapor at ed.
The residue was dissolved in ethapol (5 inL) and treated with 6 nol ar

sodi um hydroxide (2.0 nL). The s stirred for | hour, acidified
and extracted into ethyl acetate 5} ©8ol uti on was washed with 1
nol ar hydrochloric acid, dried andoéy rﬁted The crude product was
slurried in hexane to afford the tPtl conpound (890 ny, 45% . 1H NMR (400

MHz, DVBO-d6) 6 ppm 13.10 (br. s, 1 , 10.10 (t,1=4.80 Hz, 1 H), 4.13
(d,1=5.81 Hz, 2 H), 3.75 -3.84 (m 1.53 (s, 4 H, 1.26 (s, 12 H),
0.82 - 0.90 (m 6 H. Exanple 70 0 iilNJo HoO Q NyN 0 20N

[ 1- Cy&l ohexy1l- 6- hydr oxy- 3- ( 2- net hyl eycl'ohexyl )-2 4-di oxo-1 2 3
4-t et r ahvdr 0- SN- {[pYytI0hdxyHé-hidtbdycR2D@plthalbnyd) 3/ dioxé-il €.3.4-tetrahydroldsi ng

2-met hyl cycl ohexyl am ne in place, Qf 4- nq;hy!géclohexylanlne the title
conpound was prepared in 19%y W ng the procedures

descri bed hl -ﬁmﬁélnapﬁthhlé\ﬂvlﬁl ﬁlé&%f%ﬁeth@&ghex@laﬁme fhe B8 conthoBdd i 3 LT)
1.14 - 1.76

2007/ 150@1 il %Wf@%@%z? Owangﬁ# 310 &ure%de&%ﬂbfﬁf nogample g4 BHNMR 57 (2

H) 4.188 -(4db ¥t aDAL ) pph B84 - 1.40 &7 (M) 127H)1.450m24 1) 1.39- 433 (6 th) 36 Bx@ml e

71 COH O
(m, 2 H) 4.06 - 4.21 (m, 1 H) 4.23 (d, J=5.6 Hz, 1 H) 4.72 - 4.91(m, 1 H) 7.39 (dd, J=1.0, 7.3 Hz, 1

H) 7.47 - 7.65 (m, 4 H) 7.84 - 8.03 (m, 2 H) 10.21 (t, J=5.6 Hz, 1 H)

15 Example 72

N-[(1-Cyclohexvyl-3-hexyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-pyrimidinyl)carbonvl]glycine

Cyclohexyl isocyanate (635 uL,, 5.0 mmoles) was added to a solution of n-hexylamine (660

ul, 5.0 mmoles) in dichloromethane (100 mL) and the mixture stirred for 1 hour. Malonyl

20  dichloride (486 uL, 5.0 mmoles) was added and the mixture was heated to gentle reflux for 1 hour.
The mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue
was redissolved in dichloromethane (50 mL) and diisopropylethylamine (1.73 mL, 10 mmoles) and
the mixture was treated with ethyl isocyanatoacetate (561 uL, 5.0 mmoles). After stirring overnight
the mixture was washed with 1 molar hydrochloric acid, dried and evaporated. The residue was

25  dissolved in ethanol (5 mL) and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was

stirred for 1 hour, acidified and extracted into ethyl acetate. The organic solution was washed with
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N--LJLN O N 00

N-111- Cycl ohcxyl - 6- hydr oxy- 342- napht hal cnyl ) - 2A- di oxo- 1, 2, 3, 4-t et rahydr o- 5-
pyri m dt wbkeetisooall gl yet he Usi ng 2- am i nonaph®halusa@7iomsps ace of
4- et hyl cycl ohexyl amine, the title conpound was prepared in 0.6%yield
(12.9 o), fol l.om ng the.procedyres riped i anple 54, 1H NVR.10 (400
e, - oo 1 o g RGERH eFhe RAG0 L 5SS N, AR Syt 4L M 61 100
LT) 2. 26-fr@zef 8vdrmight2n kxark t0Gfferd s@fie {atid. Thdiquérs2@rd ebncehtrbtedardpurifiedltly) 4. 72 -

SRR N MR Y AT

N 1( 1- Cy otidhbxpreviBushcobydined-sbilydkmd xger@Adldedfrom tthand4-atee tor aveytble dcscopypumti di nyl

ideat o GALEEGITn AR R RES P REE YR T8 6 i 06 ) 218 G ot hane

(100 mL) mness he7dmnktiui)e4.85 i 4.18a0n,2a1), 3.7Hhaur H), Mabonyb (R OdHY; hl70(d, de12(336 uL,

5.0 mmol s, adde n e m xtur at g e reflux for 1
hour . Thg[f%?gﬁulr%\cfj\}ag (ﬁ}agﬁégl%/é?fﬁ%%ﬁ?@&&r@%ﬂbg?lg%hé x2), dried and
evaporated. The residue was redissolved in dichloronmethane (50 nL) and

di i sopropyl ethylamne (1 73 nm, 10 %sé and the m xture was treated with
ethyl isocyanatoacetate (561 uL, 5.0% F %). After stirring overnight the
m xture was washed with 1 nolar hydr@chloric acid, dried and evapor at ed.
The resi due was 25di ssolved in et hﬁ@r% (5 n.) and treated with 6 nol ar

sodi um hydroxide (2.0 nmL). The m xturg was stirred for 1 hour, acidified
and extracted into ethyl acetate. Tng o) g%ni c solution was washed with WO

2007/ 150011PCT/ US2007/ 071854 =
N N
OO0
(@]

N-[(1,3-Dicycloheptyl-6-hydroxy-2.,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl|glycine

10

Using cycloheptylamine in place of 4-methylcyclohexylamine and cycloheptylisocyanate
in place of cyclohexylisocyanate, the title compound was prepared in 7% yield (142.6 mg)
15 following the procedures described in example 54. 1THNMR (400 MHz, CDCl;) 8 ppm 1.19 - 1.36
(m,2H) 1.37-1.92 (m, 17 H) 2.20 - 2.42 (m, 6 H) 4.15 (d, J=5.8 Hz, 2 H) 4.69 - 5.03 (m, 3 H)
10.20 - 10.46 (m, 1 H)

Example 74
O

HO)H
HN._0O
HO\LO
NN
IO
20 ©
N-[(1,3-Dicyclopentyl-6-hydroxy-2.,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl|glycine
Method 1
Using cyclopentylamine in place of 4-methylcyclohexylamine and cyclopentylisocyanate

25  inplace of cyclohexylisocyanate, the title compound was prepared in 14% yield (263 mg)
following the procedures described in example 54. 1H NMR (400 MHz, CDCl;) & ppm 1.50 - 1.66
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1 nol ar hydrochloric acid, dried and evaporated to a brown oil. The crude
material was stood in a freezer overnight in hexane to afford sone solid.
The |i quowe 2zeevisomeoncent rated and purified by preparati PeTHIBR@7/071854
(acetonitrile-water-0.1% TFA) to give additional material which was

conbi ned w § RE |o |, d r allLize r

et hanol - v%]te?l)tlggg?v The iy%oe co¢rp upﬁcgfdé(23§gmh€ﬁ5%§%/()£lﬂlﬁﬂ"\%%3?%oo MHz,
DVSO- d6) 3&27gpml H3 409 (d,br5.6 8z,2 H) H)2 - .60 (bb 2(H),102851661 +iz,1 ) H), 4.53 -4.73
(m 1 H, 4.05-4.18(m 2 H, 3.78 (t, 2 H, 2.16 - 2.36 (m 2 H, 1.79

(d, J=12.38 Hz, 2 H), 1.42- 1.71 (m 5 H), 1.26 (s, 81-1), 1.03 - 1.19 (m
1 H, 0.79 - 0.92 (in, 3 H. 10 Exarmshepldg35HO)) HN O N-5- HO rro 0, NyNo O
| ,3-Dicycl oheptyl-6-hydroxy-2,4-dipx o-1,2,3,4-tetrahydro-5-pyri mi di

nyI ) car bonyl ] gl yc ne Usi ng c heptyl am ne in place of

4- et hyl cycl ohexyl ami ne and cycl ohé | socyanat e in place of

cycl ohexylisocyanate, the title corrp Nas prepared in 7%yield (142.6
ng) 15foll ow ng the procedures descri nHexaan e 54. 1H NWR (400 MHz,
CDCL) 6 ppm | 19-136(m2H)17 ml?LT)220-242(m6
LT) 4.15 (d, J=5.8 Hz, 2H) 4.69- ) 10.20- 10.46 (m 1 H)

Exanplse 74 HO HN O HOciNyNO |

N-[ (1, 3-Di cycl opentyl-6- hydroxy- 2, 4-di oxo-1, 2, 3, 4-tetrahydro-5-pyri m di nyl)
car bonyl ] gl yci ne Method 1 Usi ng cycl opentyl am ne in place of

4- met hyl cyclphexgylcrRite 3 ane-daydhydgenhklyl) HAsMaRaLer-&&ionl, pB.ac@radfdro-5-

cycl ohexyl i socyanate, the title co repared in 14%yield (263 ng)
fol l owi ng the procedures descrfBEyd Hﬁj"é&a‘l\{gfﬁ D¥ 111 NVR (400 MHz, CDC13)

6 ppm 1.50 - Uy 2 3-dimethylcyclohexylamine in place of 4-methylcyclohexylamine, the title
10  compound was prepared in 5% yield (85 mg) following the procedures described in example 54.

LC/MS m/z 422 (M+H).

Example 76

15
4-[5-{[(Carboxymethyl)amino]carbonyl}-3-cyclohexyl-4-hydroxy-2,6-dioxo-3,6-dihydro-1(2H)-
pyrimidinyl]cyclohexanecarboxylic acid
Using 4-aminocyclohexanecarboxylic acid in place of 4-methylcyclohexylamine, the title
compound was prepared in 16% yield (151 mg) following the procedures described in example 54.

20 LC/MSm/z438 (M+H").

Example 77

80



WD 2007/ 150011PCT/ US2007/ 071854 (m 4 H) 1.75 - 1.88(m 4 H) 1.88 - 2.00
(m 4 H 2.01 - 2.16(m 4 H 2.56 -2.71 (m 1 H 3.06 - 3.27(m 1114) 4.14
(d, J=5.6wbi2p07215b§115. 12- 5.40(m 2 H) 10.28 - 10.41 (m PCTRS2ERAMsse 75 (:)
HO- 1) HN O OH 5tN N N

[ 1- Cycl ohexyl- 3- (2, 3-di net hyl cycl ohexyl ) - 6- hydr oxy- 2, 4-di oxo- 1, 2, 3, 4-tetrah
ydro-5- pyrimdinyl]carbonyllglycingl Using 2, 3-di net hyl eycl ohexyl am ne in
pl ace of 4-nethyl cycl ohexyl am ne, "Pheltitl e 10conpound was prepared in 5%
yield (85 ng) follow ng the procedur@&$gefescribed in exanple 54. LC/ MBS ni z
422 (MrH*). Exanple 76 0 HO N1CH O é-[ 5-

{[ (Car boxynet hyl ) am no] car bonyl } No N

- 3-cycl ohexyl- 4- hydr oxy- 2, 6- di ox 6- i 0-1(211) -

pyri nmi di nyl ] cycl ohexanecar boxyl i c™aci d° Usi ng

4- am nocycl ohexanecar boxylic acid in place ofl 4-nethyl cycl ohexyl am ne, the
title conpound was prepared in 16%yield (151 ng) foll ow ng the procedures
described in exanple 54. 20LC/Ms rialz 438 (M+1-17). Exanple 77 WO

2007/ 150011PCN- ww&zﬁ&;ﬂ-ﬁ@ﬂethﬂcyclohexyl)—6—hydr0xy—2,4—di0x0— 1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine
5 Using 4-ethylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound
was prepared in 20% yield (185 mg) following the procedures described in example 54. 1H NMR
(400 MHz, CDCl;) 6 ppm 0.85 - 0.96 (m, 3 H) 1.10 - 1.40 (m, 8 H) 1.53 - 1.72 (m, 6 H) 1.73 - 1.89
(m,3H)2.19-2.61 (m, 3 H) 3.85-4.04 (m, 1 H) 4.09 - 4.34 (m, 2 H) 4.59 - 4.85 (m, 2 H) 5.07 -
5.32 (m, 2 H) 10.30 - 10.426 (m, 1 H).

10
Example 78
HOQN\(O
/0 0 O 5
cis-4-[3-Cyclohexyl-5-({[2-(ethyloxy)-2-oxoethyl]Jamino } carbonyl)-4-hydroxy-2,6-dioxo-3,6-
15 dihydro-1(2 H)-pyrimidinyl|cyclohexanecarboxylic acid
Using cis-4-aminocyclohexanecarboxylic acidl in place of 4-methylcyclohexylamine, the
title compound was prepared in 9% yield (114 mg) following the procedures described in example
54. LC/MS m/z 466 (M+H").
20 Example 79
O
HO)H

HN.__0O

SRES



0 HQJ1) HN O HONo NNC-t ciNyN, 01 0O N

[ 1- Cycl ohexyl- 3-(4-et hyl cycl ohexyl) - 6- hydroxy- 2, 4-di oxo-1, 2, 3, 4-t et rahydr o-
5- pyri mwapregéiseribonyl | gl yci ne 5Usi ng 4- et hyl cycl ohexylpariuseoo7n7ssece of
4- et hyl cycl ohexyl ami ne, the title conpound was prepared in 20%yvyield (185
mg) follow ng,the cedures described in ex _I§.54:‘ﬁl N 00 Mz,
CDC13) 6 ppmg%.{QSC}?:li .e’é‘/g%(h%ﬁ“’éy FES oGP oG, S gz( m 6
T-T) 1.73 - 1.89 (m 3 H) 2. 19%win6dinflivarb8nHhelRi®5 - 4.04 (m | H 4.09 -
11" ?|:|)4 ( lm() éx-al;l% siﬁg?l%arﬁiné'l%etﬂy%ycl%?%?alzﬁéa?)&:/% ?%ﬁ%?%&’gf%}f%e’w'a‘%gé’ %1Oe_titl]e'0' 426 (m
| [ 2- ( et hydoopy)ndRvae peedrhd/in] 189 dd A6 b follpwihghlyedrooeyurdy @saibek m-e3abple 54.

oi 5. 45 D FE AR R COR LA L AT AR DI H 5 T4 A6 oy T BRG ami ne,
the titl a. onpoung4 was.2pr-egare® H3. 906 33 eing 2(H) 4d7rg)371(al 2 ByW.0Q- 4.h€m, 1

pr ocedur crj in exanple 54. L MS mz 466 (WVEN I). Exanple 79 0
PO 11) Hﬁ—?}fﬁ%ﬁéé 1h R,y

Example 80

HO N\(O (0]
Qv N N OH
Ho/“\/N\[O;Vg \O)L

3-[5-{[(Carboxymethyl)amino]carbonyl}-3-cyclohexyl-4-hydroxy-2.6-dioxo-3,6-dihydro-1(2H)-

10

pyrimidinyl]cyclohexanecarboxvlic acid

Using 3-aminocyclohexanecarboxylic acid in place of 4-methylcyclohexylamine, the title
compound was prepared in 18% yield (184 mg) following the procedures described in example 54.

15 LC/MS m/z 438 (M+H").

Example 81
O

HO)H
HN_ _O
HO\/I"&O

C/N N

O ;\@
o)

20 N-{[1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-(2-0x0-2-phenylethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine
A mixture of ethyl N-[(3-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (300 mg, 0.88 mmoles), 2-bromoacetophenone (350 mg, 1.76
mmoles) and potassium carbonate (243 mg, 1.76 mmoles) in DMF (4 mL) was heated in a
25  microwave synthesiser at 100°C for 15 minutes, then cooled and filtered. The residue was washed
with dichloromethane (3 X 3 mL) and the combined filtrate was evaporated and purified by flash

chromatography (ethyl acetate-hexane) to obtain the desired crude ester. The ester was dissolved
82



HO'ryo CGNit 0O WD 2007/ 150011PCT/ US2007/071854 N- 1] 1-

Cycl ohexyl- 6- hydr oxy- 3- ( 1- et hyl cycl ohexyl) -2, 4-di oxo- 1, 2, 3, 4-t et rahydr o- 5-
pyri m di nwbD2eewtsootyl | gl yci ne Using 1-am no-I|-nethyl cycl ehgfsa@7ionsps ace of

4-met hyl eycl ohexyl anmine, the title corrpound was prepared in 18%vyield (595

foll 400 M-lz
o) 6 ppiebbnl GG TPHES ERAGH SRR, AR st GRS TReb 0
1. 77- 1. 9RutfatizedbyH)ddiRioR 2f I-M aaﬂ@o@srﬁlClZ Thb S(BLd_Was colBct8Q (washed wHbh whtdd 73 X 44 37( m
2 4. 50 78 8
1050 3-15- I{) aﬂ&gn%d&ldﬁrer% ove r%]lt 0£,1Y)e he( rqe comH?)unlf?f?PBgeZO/g HQI\N-R(A(OO
- 3-cycl ohﬂHermm&jjpm(N}(Q 1627ct’troxm})3 276-1(46 lyicr By 1.3 2HJ7 (m, 3 H) 1.77 - 1.91 (m,

pyri m_di e i C i i

B Bocyal B aar B e LB Arbte 496 O WETHOT 481 Bt S ne, the
title compuqm;lz\has 4prepaned HN7.48% .54 @, d H)T784 -5y (o2 Howe.o- tohie (pr; ockedur es
described in exanple 54. 15LC/MS mlz 438 (M+l-11). Exanple 81 0 HO ) QNf
HO O O 20Nr- ; [1 -Cycl ohexyl-6-hydroxy-2, 4-di oxo- 3- (2- oxo- 2- phenyl et hyp- |
, 2,3, 4-tetrahydro- 5- Example 82

10 N-[(1-Cyclohexyl-6-hydroxy-3- {2-[4-(methyloxy)phenyl]-2-oxoethyl} -2.4-dioxo-1.2.3.4-

tetrahydro-5-pyrimidinyl)carbonyl]glycine

Using 2-bromo-4'-methoxyacetophenone in place of 2-bromoacetophenone, the title
compound was prepared in 48% yield (196 mg) following the procedures described in example 81.
LC/MS m/z 460 (M+H").
15

Example 83
O

oy

HN__0O

= (0]
N N
(0]

(0]

N-({1-Cyclohexyl-6-hydroxy-3-[2-(4-methylphenyl)-2-oxoethyl]-2,4-dioxo-1,2,3,4-tetrahydro-5-
20 pyrimidinyl}carbonyl)glycine
Using 2-bromo-4’-methylacetophenone in place of 2-bromoacetophenone, the title
compound was prepared in 61% yield (241 mg) following the procedures described in example 81.
1H NMR (400 MHz, CDCl;) 6 ppm 1.10 - 1.43 (m, 4 H) 1.57 - 1.75 (m, 4 H) 1.77 - 1.90 (m, 2 H)

2.21-2.52 (m, 5 H) 4.11 - 4.29 (m, 2 H) 4.64 - 4.85 (m, 1 H) 5.26 - 5.39 (m, 2 H) 7.20 - 7.35 (m, 2
25  H)7.89 (d,J=8.3 Hz, 2 H) 10.02 - 10.41 (m, 1 H)

83



pyri m di nyl ] earbonyl| glycine A m xture of ethyl

N-[ (3-cycl ohexyl- 6- hydroxy- 2, 4-di oxo-1, 2, 3, 4-t etrahydr o- 5-

pyri m di ryDeewtsootyl ] gl yci nate (300 ng, 0.88 mmol es), 2Pbrarse@carmsphenone
(350 ng, 1.76 mmol cs) and potassium carbonate (243 ng, 1.76 nmoles) in DW
(4 nL) was heated in a 25m crowave ixg%qeghser at 100C for 15 mnutes, then
cooled and filtered. The residue was washed with dichl or omet hane (3 X3 n)
and the conbined filtrate was evapor§ted and purified by flash
chromat ogr aphy (ethyl acetate-hexan to obtain the desired crude ester.
The ester was dissolved 82 WD 2007/ B1PCT/ US2007/ 071854 in ethanol (3
m.) and 1M aqueous NaOH (1 nl) and tge fol ution stirred for 2 hours, then
neutralized by addition of IM aqueousizé;ﬁ: The solid was coll ected, washed
with water (3 X 4 nL) and dried u Nﬁ?& um overnight to give the title
compound (51 ng, 20% . 1H NWR (40 ,0 1,) ppm1.10- 1.27 (m |

1.27- 1.45 (m 2H) 1.58- 1.77 (m 3 H 197 1.91 (m 52 H2.24 -2.43 (m 2
H) 3.56 - 5.09 (br s, 2 1-1), 4.19- 4.26 (m 2 1-1) 4.62 -4.85 (m 1
11)5.31 - 541 (m 2 H 7.45 - 7.55 (m 2 H 7.58 - 7.66 (m 1 H 7.97 -

8.03 2 04- 1 J 1 2 .
107V4E 7 oyc F\%Hig{)’ il-"%e-xPie%f%%él%lhy}'g%ﬁ%ﬁ%ﬁ@@g%ﬁ%8183%01 Y23 455y drgrs-
-2, 4-8i ox o- tetrahydro-5-pyri prchidivflicatobanydinegl yci ne Usi ng

2- brono-4' - nret hoxyacet ophenpne. i n pl of 2-bronobacet gophenone, the title

oot e G mORE RS i p S BroRlgs B h N 16 R S B REL AT os

descri be(i).réparee)hﬁ}m% eielBX114L68)NB1oWidg 46 ProtddbteEtescilied in exaprgdie 1BNNAI(400 HN O
-to c 1

Al
Y oo o e aped s on SEDAZE6hER) 15572 desei b1 170 hokie2dDr. 2, 3, 4-
t et r ahydroopo5-2 ZQRyp Hyudi DY kb eardeywé) 9 weinde H) 4.82 - 4.97 (m, 2 H) 9.97 - 10.39 (m,

10 1H)

Example 85
O

o

HN.__O

HO = 0
LA
© o}
F
15 N-({1-Cyclohexyl-3-[2-(4-fluorophenyl)-2-oxoethyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine
Using 2-bromo-4’-fluoroacetophenone in place of 2-bromoacetophenone, the title
compound was prepared in 69% yield (275 mg) following the procedures described in example 81.
1H NMR (400 MHz, CDCl;) 8 ppm 1.06 - 1.43 (m, 5 H) 1.55 - 1.76 (m, 3 H) 1.76 - 1.93 (m, 2 H)

20 2.23-2.43 (m,2 H)4.09 - 4.33 (m, 2 H) 4.65 - 4.84 (m, 1 H) 5.28 - 5.38 (m, 2 H) 7.13 - 7.23 (m, 2
H) 7.99 - 8.08 (m, 2 H) 10.01 - 10.52 (m, 1 H)

Example 86

84



Usi ng 2-brono-4'-nmet hyl aect ophenone in place of 2-bronoacetophenone, the
title conpound was prepared in 61%yield (241 ng) foll ow ng the procedures
descri bedwDrroexanpiie 81. 1H NVR (400 MHz, CDC13) ppm 1. POT/UB26¢b3/0(1854 4 H)
1.57- 1.75 (m 4 H 1.77- 1.90 (m 2H 2.21 -2.52 (m S H 4.11 -4.29 (m 2
H 4.64 - 48 (m | H 526 - 5.3 (m 2 H 7.20 - 7.35 (m 2 25H) 7.89
(d, J=8.3 Hz, 2 H) 10.02- 10.41 (mj 1 H WD 2007/ 150011PCT/ US2007/ 071854

Exanple 84 HO) HN O HOO Ci Nt N. " HOQ N-

[ 1- Cycl ohexy1-3- (3, 3-di net hyl- 2- oxo ) - 6- hydr oxy- 2, 4-di oxo0-12, 3, 4-tetrah
ydro-5- 5pyrimdinyl]carbonyll gl ysiogel o Usi ng 1-bronopi nacol one in

pl ace of 2-bronopacet ophenone, the tiNI conpound was prepared in 31%yvyield
(114 ng) follow ng the procedur e Noed in exanple 81. 1H NWR (400 MHz,
CDC13) 6 ppm1.01 - 1.45 (m 5 . 28 9 H 1.57- 1.76 (m 3 H) 1.76-

1.9 (m 2 H 2.22 -2.43 (m 2 H) 4.15-4 (m 2H 4.62 -4.79 (m 1 H
4.82 - 4.97 (m 2 H 9.97- 10.39 (m 101H) anple 85 HO) HN O NI - HONcy,,
0O CiNyNO
N-({3-[2-(4-Cyanophenyl)-2-oxoethyl]- 1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine
5 Using 2-bromo-4’-cyanoacetophenone in place of 2-bromoacetophenone, the title

compound was prepared in 65% yield (259 mg) following the procedures described in example 81.

1H NMR (400 MHz, CDCl;) 8 ppm 1.05 - 1.45 (m, 5 H) 1.59 - 1.77 (m, 3 H) 1.77 - 1.91 (m, 2 H)

2.21-2.40 (m,2 H) 4.18 - 4.29 (m, 2 H) 4.64 - 4.83 (m, 1 H) 5.29 - 5.41 (m, 2 H) 7.79 - 7.85 (m, 2

H) 8.09 (d, /=8.6 Hz, 2 H) 9.99 - 10.45 (m, 1 H)

10
Example 87
O
O
N \y—OH
N
o/ 5 ;/7/ O
N-({3-[2-(1-Benzofuran-2-yl)-2-oxoethyl]-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3 4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine
15 Using 1-(1-benzofuran-2-yl)-2-bromoethan-1-one in place of 2-bromoacetophenone, the
title compound was prepared in 44% yield (183 mg) following the procedures described in
example 81. 1H NMR (400 MHz, CDCl;) 6 ppm 1.04 - 1.44 (m, 5 H) 1.59 - 1.77 (m, 3 H) 1.77 -
1.91 (m,2 H)2.25-2.43 (m,2 H) 4.16 - 4.28 (m, 2 H) 4.65 - 4.84 (m, 1 H) 5.30 - 5.40 (m, 2 H)
7.30-7.38 (m, 1 H) 7.46 - 7.56 (m, 1 H) 7.56 - 7.67 (m, 2 H) 7.69 - 7.78 (m, 1 H) 10.02 - 10.45
20 (m,1H)

Example 88

85



15N- ([ 1- Cycl ohexyl-342- (4-fl uorophenyl) - 2- oxoet hyl ] - 6- hydr oxy- 2, 4- di oxo-1, 2

, 3, 4-tetrahydro-5- pyrimdinyllcarbonyl)glycine Using

2- br ono- awof2bwarso@Ee et ophenone i n pl ace of 2-bronpacet opiremarseqo7ohsstitl e

conmpound was prepared in 69%yield (275 ng) follow ng the procedures

described in exanple 81. 111 NWR (400 1VIT-Jz, CDCl) 6 ppm 1.06- 1.43 (m 5

IT) 1.55 - 1.76 (m 3 1T) 1.76 - 1.93 (n1r2QIT) 202.23 - 2.43 (m 2H) 4.09

-4.33(m 2 H 4.65- 4.84 (m | H 528 4,588 (m 2 H 7.13 - 7.23(m 2
7.99 - 8.08 (m 2 H 10.01 - 10.53 ( 1 H Exanple 86 WO

2007/ 150011PCT/ US2007/ 071854 CN ?I(

{342- (4- Cyanophenyl) - 2- oxoet hy1l] -
etrahydro-5- pyrinidinyllcarbpnyl

described in exa 8& 400 _8 . 1.45 (m 5 H)
1.59- 1.77(, 30H ' ciyahyd

50846%7 428%(31 9% H)105 29 %%lﬂlMﬂCZrle\?&le'7 85 (m 2 H) 8.09 (d,
$3-12-(1- Benzc}fﬁ}}galﬁa@n?/n_ﬁ)’ht?alﬁ%@l% ]f4rmeé§;/ggf§awa§e‘ylanﬁmn9ﬂa fidsgemponndiidxo- 1, 2,
3, 4-tet I giaapaFe@ 1D20%p Yicidr s Iﬂgﬁlfolwlbg)ﬂhybl)ogéd)d&e ﬂ@scnﬂe'alyﬁmglple 54. 1H NMR (400
1-(1- benzofuran 2-y br onoet han- 1- br onoacet ophenone,

of
t he MH DClg)Spp2n107 143(m 18071362150 i, §3H)227 248(m 2 H)4.05-4.19 (m,
2H)4.23 (d,J=5.8 Hz, 1 H) 4.71 - 4.92 (m, 1 H) 7.37 - 7.46 (m, 1 H) 7.48 - 7.61 (m, 4H) 7.87 -

8.00 (m, 2 H) 9.99 - 10.46 (m, 1 H)

10 Example 89

N-{[3-Cyclohexyl-1-(4.4-dimethylcyclohexyD)-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine

Using 4,4-dimethylcyclohexylamine in place of 4-methylcyclohexylamine, the title
15 compound was prepared in 3% yield (45 mg) following the procedures described in example 54.
1H NMR (400 MHz, CDCl;) 8 ppm 0.93 (s, 3 H) 1.02 (s, 3 H) 1.14 - 1.53 (m, 11 H) 1.56 - 1.72
(m,3H) 1.77 - 1.89 (m, 2 H) 2.26 - 2.43 (m, 2 H) 2.45 - 2.65 (m, 2 H) 4.15 - 4.32 (m, 2 H) 4.57 -
4.84 (m, 2 H) 10.20 - 10.40 (m, 1 H)

20 Example 90
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title conpound was prepared in 44%yield (183 ng) follow ng the procedures
described in exanple 81. 1H NWVR (400 MHz, CDC13) S ppm1.04 - 1.44 (m 5 H)
1.59- 1. wo(m7/3oHy 1.77 - 1.91 (m 2 H) 2.25 -2.43 (m PQTH)S20¢)7/D618544 28 (m
2 H 4.65 -4.84 (m 1 H) 5.30- 5.40(m H)730 738(m H)746-
7.56(m 1 H) 7.56 . 7,6 7 9 ,

H) Exanpl e
4-te ah d glvcine Using 1 ammmmmngb_@l ace of

4- et hyl cycl ohexyl ani und 5 red, i 0% vyield (257
ng) follow ng ’ﬁ% |orre((:)){£(}7@:,E t}r e@ é:téoélre}fy 38'8 OX%%gads?xoplS%)’i %alﬂi{r}fé (400 MHz,
CDC13) 6 gyrinmdn}@)iarbdnylﬂglyémte 434H)ng115&i%moles§1@m(vrmotﬁslhi)1 c2rb@ate (720 48, f(3ﬁl 2 H)

?mOS 1 IA-fl) 1ngm§[|§3) l}d %% d 0r02§_§zy]7b‘1r%n}1de (%% 616]'2( Shnntht {61 in éhnéeghyl;gcn%m}figkg mi) Yaﬁ-ii
10Exanpl eig@®owlly stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochlorlc acid

N--113- Q/%!i(e)qramed }tﬁ etih a%%tnt% )&él ?becc!o%%len)égllar%c s% r(r)l%(s\){lerze as deld%ﬁ?l 1 n’l%a 3, 4-tet
r ahvdr o- 5- pwW m Year bo veine o Ui ylcyc ohexyl am ne
i n pl ace hyfirodhlpmit zh:yi @yl@-i/@heﬁeyll a‘lﬁliem@idue ves murtﬁledabﬂﬂash@}mpmamgramlwe%ar ed in

3%vyield (4 foll ow t h d H NIVR
(400 vz ERTR i s s B O Bl Gy S FSRA Sty
1. 56-101. A_difmmhydoidye dolution (L0 8Q.) hdred. 2ThelmiRduR6vas RAirdd Oéfemlgﬁt kfidiBedidnd- 2 65 (m

2 H 4.15 xgﬁ;dt'e I?’v%lth(arj}yé 2@ @O% coml 4b1ned e(xmicts washérc? w1%1101 olar hyd0 ocﬁporlg; Qld 14)

20Exanpl e

dried and evaporated. Recrystallization from ethanol-water gave the title compound (140 mg,
32%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.10 (br. s., 1 H), 10.11 (br. s., 1 H), 7.25 - 7.43
(m, 1 H), 7.08 - 7.23 (m, 1 H), 7.03 (t, /=7.07 Hz, 1 H), 5.08 (s, 2 H), 4.55 - 4.73 (m, 1 H), 4.13 (d,

15  J=5.81Hz 2 H),2.12 - 2.35 (m, 2 H), 1.78 (d, J=12.63 Hz, 2 H), 1.63 (s, 3 H), 1.20 - 1.38 (m, 2
H), 1.02 - 1.18 (m, 1 H)

Example 91

-

0~ N 70

20 Ethyl N-[(1.3-dicyclohexyl-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl)carbonothioyl]glycinate
A mixture of 1,3-dicyclohexyl-2,4,6(1H,3H,5H)-pyrimidinetrione (660 mg, 2.25 mmoles),

diisopropylethylamine (780 uL., 4.5 mmoles) and ethyl isocyanatoacetate (340 ul, 2.75 mmoles) in
chloroform (20 mL) was stirred for 6 hours. The mixture was washed with 1 molar hydrochloric
25  acid (x2), dried and evaporated. The solid residue was purified by flash chromatography (0-20%
ethyl acetate in hexane) and crystallization from ethanol to give the title compound (250 mg, 25%).
1H NMR (400 MHz, DMSO-dg) & ppm 12.57 (t, J=5.18 Hz, 1 H), 4.69 (t, 2 H), 4.44 (d, J=5.31 Hz,
2 H),4.17 (q, /=724 Hz, 2 H), 2.25 (q, 4 H), 1.79 (d, /~12.88 Hz, 4 H), 1.55 - 1.72 (m, 6 H), 1.24
-1.38 (m, 4 H), 1.22 (t,J=7.07 Hz, 3 H), 1.12 (q, J=12.88 Hz, 2 H).
30
Example 92

87



WD 2007/ 150011PCT/ US2007/ 071854 N-({1-Cycl ohexyl-3-1(2

3-di fl uorophenyenet hyl11l- 6- hydroxy-2 4-di oxo-1 2 3 4-tetrahydro-5-

pyri m di nybi2eevtsootyl i nl ycine A m xture of ethyl PCT/US2007/071854

N-[ (1-cycl ohexyl- 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-t et rahydr o- 5-

pyri m di nyl)carbonyl]glycinate (340 ng, 1.0 nmmol es), pulv. potassium
carbonate (750 mg, 5.35 5 nmol e@ndo*z -di fl uor obenzyl brom de (255 ulL,
2.0 mmol es) in dinmethyl acetam de Pdorously stirred at 100C for
3 hours. The m xture was poured |n3j O'I*aro hydrochl oric acid and
extracted with ethyl acetate (x2). conbi ned organi c sol utions were
washed with 1 nolar hydrochloric acnd evaporated. The resi due was
purified by flash chromat ography (10~50% et hyl acetate in hexane), the
required fractions evaporat ed, dj ssol ved in ethanol (5 rrL) and 1 nol ar
10sodi um hydr oxi de Sot gpyclobexyl-oehydropyapadrdiorerd 2 dstetiohydigsls st rred
overnight, acidified and ext rpaﬁﬁlgﬂlv\rvcgrbo@mm{mgﬁ@ﬁ@ ate (x2), the conbi ned
extracts washed with 1 nolar hydrochloric acid, .dried and evaporat ed,

Recryst al | i zat? ¥ Gl -&dlisslehtex et £9(1 e Hrmyripidinegrions A9 ured 2 21 aondly): 329 .
| TT NeVI auéé'&&iwmlalrm@%@L G, 59&%1@@ aﬂ@etflﬁrisotlﬁocyaﬂlato'ﬁl)e:taté—@@-&L (2h7'5 s., 1 H),
7.25 - 7.43 H) (m I—Q 03 (t, J=7 H . 5.08
(s, 2 I T)mma!eﬂé,@chl%of?gn (%mlﬁwf Smaedl%vew 1@3-“?3"*8@"??2‘”3@6[11)‘”“}‘2 nioiar 2.35
(m 2 H) hy&roZlﬁmﬁ(ﬂamd](— i—)2d16631 akld cvagoraled. 1h669311ﬁ 5&51d3€ Wﬂ&puﬂaﬁ&pby fasB8 (m 2 H),
1.02- ﬁ i’;\ 91 OCH S ONO
N-i (1, 3- W@FO@W@M@N@ %@;mﬂ@}a@ azld&lecﬁas%ls ivayorgteﬂ 4%9?%%@6@15 mL, some
py rimdi ﬂl}éflthfgﬁﬁrlmf&@ttehlwml ¢ Gbdidh Bydroxide (3 mIA). mmhuitarewas stlrred for 30

i.cycl ohexyl-2 g% 1H, 3/ 115,H)1 pyrim ﬂl ne&rl one (660 . 25 mol es),
d| . s Br opyruehpd ariditied orgirr 4 olid whish greprsialiediiiom g -wat§bt?>gé‘ﬁébeot&£6et ate (340
uL, 2.75 c@’fﬁ@blﬁﬁ)(wsr}ng?hb%; OfHJNMR(%@o M}iz% DY&®-3) Bbﬁrﬁdsfl@(s 5H§101l2|'53§t g0

rocC

m Xture was washed wi nmol ar loric 25 aci drie

evapor at €& 1 Thet- &t |Jal3r Uxlily Gé{)mfa% Pl YDA RR. ACI%} éﬁﬁ(%drb?p?%ﬁ?{ 8- 20%

ethyl acefai g3 (@JQQ@@@ZM@@Q LISt Illlg@(} fromethanol to give the title
compound (250 ng, 25%. 1H NWR ?400 MHz, Od6) 6 ppm 12.57 (t, J=5.18

Hz, 1 H), 4.69(t, 2H) 4.44 (d, J=5.31 Hz, 2 H), 4.17 (q, J=7.24 Hz, 2 H),
2.25 (q, 4 H), 1.79 (d,1=12.88 Hz, 4 H), 1.56H- ol.72(m 6 H, 1.24 - 1.38

(m 4 H, 1.22 (t, J=7.07 Hz, mw/(\ N}BT(HE, 2 H). 30 Exanple
92 WO 2007/ 150011PCT/ US2007/ 0718 Hol

15 Example 93 f

6-[5-{[(Carboxymethyl)amino]carbonyl}-3-cyclohexyl-6-hydroxy-2.4-dioxo-3.,4-dihydro-1(2 H)-

pyrimidinylJhexanoic acid

93a)  Ethyl 6-(3-cyclohexyl-2.4.6-trioxotetrahydro-1(2H)-pyrimidinyl)hexanoate. Ethyl

isocyanatohexanoate (790 mg, 4.26 mmoles) and cyclohexylamine (490 uL, 4.26 mmoles) were

20  stirred together in dichloromethane (100 mL) for 2 hours. Malonyl dichloride (414 uL, 4.26
mmoles) was added and the mixture was heated under gentle reflux for 2 hours. The mixture was
purified by flash chromatography (dichloromethane to 5% methanol in dichloromethane) to give
the title compound (1.07 g, 71%). 1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 4.56 - 4.67
(m, 1 H), 4.62 (tt, J/=12.25, 3.79 Hz, 1 H), 4.13 (q, /=7.24 Hz, 2 H), 3.85 (1, 2 H), 2.31 (t, 2 H),

25 2.26(dq,2H), 1.85(d, /~13.39 Hz, 2 H), 1.57 - 1.73 (m, 7 H), 1.29 - 1.43 (m, 4 H), 1.26 (t, /=7.07
Hz, 3 H), 1.06 - 1.24 (m, 2 H).
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OHS OHO NO NR1L 3-Di cycl ohexvl-6-hydroxv-2 4-dioxo-1 2 3 4detrahydro-5-
ovri m di nvficarbonot hioyllglyeine A mxture of | ,3-dicyclohexyl-2,4,6( |
H, 3/ 1, SHywpywnémmisdiimet ri one (660 ng, 2.25 mmol es), 5dii seprasgéogomssan ne
(780 uL, 4.5 nmmol es) and ethyl isothiocyanatoacetate (340 uL, 2.75 mmol es)
in chl org)f méﬁoagga)bowas gtda{nrl ¢

nmol ar ochl &
purifi ed xeabio grid p Aymik ahi-codflethy bivest ctyalmh@xyab,d 6tthexofte|t1ah:>tdr®r(§l-l)
evapor at e d ved i a

nol ar sod) r 8)§<a|n° 1 {53‘»8 )a(p%hném%e tard(?éelusv\%r()pﬁ?thﬁg)nde ggﬁé mm\rll\fﬁ Ves and
acidifi ecbhtooofgmv(éOmL};whs tcbateth with emgblsqpsaratolacezaed(lm’sGMIeEthndbs)\aad girrelo gi ve

the tiztl 99 H NVR 6) .6 Nu 16
1 ﬁl) I 1 26 gor&p UIS!1 E‘(l%tare%ng Wf%ltﬂjf la(r hy(grqu(ﬂjc&ﬁidlgéq\fs(% ED )1d evag(ggtf(gj'sl‘ _5( 8 5
Hz, 2 H) res’Zdu@Svaé qlkenflu[j—i)l ethino'[ and trhated =it 1380z pdidm My drodid6@ 1fld), ahat §Rr@dFotz, 6
, 1. 29 6-
]Ijl) i Car boxyme t yﬁlfl‘gxg‘u&]e \ﬁ% ca ed anjll_?ixtracte 1n£tionm1ﬁ ace%ate "the organic solution was washed
- 3-cycl ohfeﬁyllm&ahlgbdrcmklynéadd dndka)ﬂ@y@odltddy@nyexalllezziel)l frompgeticricidiaffoidedheik anoi ¢
acid 93a)Et hyl 0
o (5- cyc URERYINES 5198 L B VRAIOVE RYSOH ok KA fead st 8"y

i socyl@natsQhaxanoest e JE7.90HAY, H¥4 .86 (trovol22 $)z, aHgl 4cpqli,ohesyHad HE 3(64906.80 tm

ol onyl o GhPF Tk U4 ar P08 Sttt S5 g AGba a0 Tt Hi e e

heat ed urtger.4gens? @n,ual)l uxi f 085 @n,Aalr 504 Theo @ Xt e was purified by flash
chr omat ogr aphy (di chl oronmet hane to 5% net hanol in dichl oronethane) to give
the title conmpound (1.07 g, 71% . 1H NWR (400 MHz, CHLOROFORM-d) 6 ppm 4.56
-4.67 (m 1 H), 4.62 (It, J=12.25, Zxd@plkie4 1 H), 4.13 (q, J=7.24 Hz, 2 H),
3.85 (t, 2 H, 2.31 (t, 2 H, 252.26 (dq 2 H) 1 85 (d,1=13.39 Hz, 2 H),
1.57- 1.73 (m 7 H), 1.29- 1,43 4 =7.07 Hz, 3 H, 1.06-
1.24 (m 211). WD 2007/150011 U 0% ﬁgY93b)6 15-

| i (Car boxymnet hyI ) ami nol car bonyPI

- 3-cycl ohexyl- 6- hydr oxy- 2, 4- di oxo- 3, 4- d@dro-

15

1(2H)-pyrimidinyl]hexanoic acid

A mixture of ethyl 6-(3-cyclohexyl-2,4,6-trioxotetrahydro-1(2 H)-pyrimidinyl)hexanoate

(330 mg, 0.94 mmoles), diisopropylethylamine (324 ul, 1.87 mmoles) and ethyl

20  isothiocyanatoacetate (139 uL, 1.12 mmoles) in chloroform (20 mL) was stirred for 7 days. The
mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was
purified by flash chromatography (hexane — 20% ethyl acetate in hexane) to give the title
compound as a clear oil (250 mg, 60%). The diester was dissolved in ethanol (3 mL) and treated
with 1 molar sodium hydroxide (2 mL). The mixture was stirred overnight, taken up in ethyl

25  acetate and washed with 1 molar hydrochloric acid (x2), dried and evaporated. Crystallization
from acetic acid afforded the title compound (160 mg, 40%). 1H NMR (400 MHz, DMSO-ds) &
ppm 13.13 (brs, 1 H), 12.50 (s, 1 H), 12.03 (brs, 1 H), 4.71 (m, 1 H), 4.35 (d, J/=5.05 Hz, 2 H),
3.84 (t,J=7.20 Hz, 2 H), 2.10 — 2.38 (m, 4 H), 1.80 (d, /=12.63 Hz, 2 H), 1.42 - 1.71 (m, 7 H),
1.21-1.42 (m, 4 H), 1.01 — 1.22 (m, 1 H).

30
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1(2H) - pyri m di nyl | hexanoic acid. A m xture of ethyl

6- (3-cycl ohexyl-2, 4, 6-tri oxotetrahydro-1(2H)- pyrimdinyl)hexanoate (330
ng, 0. 936wonndrsholand di i sopropyl et hyl am ne (324 ulL, 1. 8CTraseéed®y185h

chl oroform (30nL) was treated with ethyl isocyanatoacetate (126 ulL, 1.12
mol es) and stirred 5 overni ght he m xture was washed with 1 nol ar
hydrochloric acid (x2), dried ari\ila br@ated. The residue was taken up in
et hanol and treated with 1 nol ar -n de (2 nm) and stifled for 1
hour. The m xture was acidified an%)e ted into ethyl acetate. The
organi ¢ solution was washed with 1 rmT'ar hydrochloric acid, dried and
evaporated. Crystallization from ic acid afforded the t|t| e conpound
(160 mg, 40% . 1H NWR (400 MHz, ¢ dé) S ppm 13.06 (br. s., 1 H), 12.08
(br. 10 s., 1 H, 10.15 (t,./=5.81¢cHz, 1 H), 4.63 (t,1=9.22 Hz, 1 H, 4.12

(d,1=5.81 Hz 3 2. 26 (d J= 11 37 HZ , 2.20
(t, J=7.330] , 4¢dichlore dnathy 1]-Ghydyoxy.45dioxor 1.2.8.4¢tgirahgdrppS- 1. 46-
1.57 (m 4 H), 1.21 - Lo (mpﬁlnmmyﬂca%mﬁgla&ne(m 1 H). Examol e 94 OH S

HO Trw. N LN OH 00 N 00 15 6- I(Car boxynet hyfl am nol car bonot hi oyl |
-3-cycl ohexv1 %mwwewhwwbp ?svl 611(ys21?f<y2ﬁ 19397 Ieff-hiterabydasdi ¢ aci d

A m Xtsur i T i $h.1 s§i a m
(2H) - tSyr I%)r}Tllﬁgll (ﬁg:ill g%yﬁgfgggwgmyﬂg 204“%1& ; pQZ%O[SoZat g %P?églgg? (t)ép(glsoet ySI 3:315m ne

(324 ulL, mmgys) ?bééi)chbzm?ewhvpmggu%&%% 0 yurpleso mepethaqetpguyde (p MLy we

mol es) J%o@&ﬂs@rsﬁifréﬁ aN10@0 I noiRS Bleinhik @ \Izéé”i)o&e@ﬁ‘ﬁ'osl mailalehy?i}déhl'dﬁ@adi\@s
washed wit | ar drochloric acid (x2), dried and evaporated. The

resi due ¢ cpteie il cthy! acptas 2 h Teskerbeicd pregnie PriERE Were 209Bed tit | %@t ate in

hexane) tRq@LM6Erid J&ﬁi dnll &l o QAP oA Gk sRRe FaChRiBicd By hasﬁ 2RBmID ra@lgy/@l() sdhe
di ester was dissolved in ethanol (3 nL) and treated wth .gL mol ar  sodi um

hydr dRi dethybagetage inreney the rrapirsgfacdqns eyaparatsgd tivsplypd in ctharad 05 wh) prdl lepolgn 25
acetate ase&tumm%féldmmloa (O 2 4E 1€ MiQhicGva8 Gtk d(o¥ chighd hdi@fle £

evaporated. Crystallization fromacetic acid afforded the title conpound
(160 ng, <atygied vith qlvRaqeey xfHhe copBmdriagpishal with | pelaghydiocpjoric 3gd50 (s, 1

, 12.0 ndovapor e io € ateP gavee c u 84 (t,
|J‘|)7 20 Hgdri(egﬁ o ﬂozh&d R r?slalﬁiﬁl rLfrbth thﬂnéﬁz {eid%\/ﬁ@t% Hﬁ?_'z%dgl)ﬂn?g 4(2 '

T2 U ipoy LN (06 Bl oISy ot 11 (P 523 o012 (b 3. 50). B & 05 v
2007/1550011 BCH 149209 1) 073334, L84 G N 180N & (5,2 ), 4.62 (1, /~12.00 Hz, 1 H),

4.13 (d, /=5.81 Hz, 2 H), 2.24 (q, 2 H), 1.78 (d, /=12.63 Hz, 2 H), 1.63 (s, 3 H), 1.27 (q, J=12.88
Hz, 2 H), 1.11 (g, 1 H)

Example 96
o

HO
HN.__O
HO\;[fO
N.__NH
JT
20

N-[(1-Cyclohexyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-pyrimidinyl)carbonyl]glycine
Ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (270 mg, 0.80 mmol)) was dissolved in ethanol (2 mL) and 1M
aqueous NaOH solution was added. The solution was stirred one hour at room temperature, then

25  neutralized by addition of 1M aqueous HCL The resulting solid was collected, washed with water,
and dried under vacuum overnight to give the title compound (208 mg, 84%). LC/MS m/z 312
(M+H".
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c

N- (11- Cycl ohexvl-3-113, 4-di chl orophenyl ) net hyl1l1l- 6- hydr oxv- 2, 4- di oxo-1, 2, 3A-
t et r ahydrwo2e07/13901iim di nyl i carbonyfi gl ycine A m xture eCTatShg7/0A8E |

-cycl ohexyl- 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-tetrahydro-5- 5

pyrim di nyl)carbonyliglycinate (340 ng, 1.0 mmol es), pith,. potassium
carbonate (750 ng, 5.35 moles) and 3, 4-di chl or obenzyl brom de (480 uL, 2.0
mmol es) in dinethylacetam de (5 nlL) BrsasplePgorously stirred at 100C for 3
hours. The m xture was poured into } nolar hydrochloric acid and extracted
with ethyl acetate (x2). The conbi n#d organic solutions were washed with 1
mol ar hydrochl oric acid and evapoi@tdd. The residue was purified by flash
chr omat ogr aphy (10-50% 10et hyl acet dttertn hexane), the required fractions
evapor at ed, dissolved in ethanol (50gkx @t 1 nolar sodi um hydroxi de
solution (3.0 nL) added. The m xture ywag_stirred overnight, acidified and
extracted with ethyl acetate (x2) hellco ned extracts washed with 1

nmol ar hydrochloric acid, dried and-evaporatedo Recrystallization from

et hanol -wat er gave the t|tIe conmpound (154 ng! 33% 1H NMR (400 MHz,

DMSO- d6) %,? . | o ) )

15. 1=5. 05 “ : SIBvigs -'v‘ S, :
4.62 6t, J=12.00 Hz, . H, 224(q, 2 H, 1.78

i hylbdyci
I(-|)d1 Zgzé?(a?rgl szlé%ng'_@&i 4&!@%&35)&%%/%118111% h§(9(’)ch‘l]0r1%ie n p§ace of 4- 2H, 1.11 (q, 1

N-El - q/clmmgymmﬁemwnmme Zifld caoxnd Washrakdtiet akigtir(64 156 pyr folowing the

di nvE b i
N1 - oyarantiesn Skl e 3t dFLTHR 90 Mz CRELLAGRR §13: 150 (m 61 156
pyri m di nyl 7)7c(an; beny 7} gl yematie) L ®&7-Q.2oym, 0 18Q.29mals) YmyweE) dli $sob Ve 1im

StiTrBd o FoUD S Hobi s Urad Arer o Phe)Z8naat V4l ("kdd by addi tion of 1M
aqueous HCL. The resulting solid was collected, washed with water, and

dried under vacuum overnight to gi ve the1 tgétle conmpound (208 ng, 84%.
LG MS milz 312 (MLE).
O
HO)H

HN

U%

N-({1-[1.1'-Bi(cyclohexyl)-4-yl]-3-cyclohexyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-

15 pyrimidinyl}carbonyl)glycine

Using 1,1'-bi(cyclohexyl)-4-amine hydrochloride in place of 4-methylcyclohexylamine, the
title compound was prepared in 19% yield (84 mg) following the procedures described in example
54. TH NMR (400 MHz, CDCls) & ppm 0.88 - 1.43 (m, 13 H) 1.56 - 1.76 (m, 11 H) 1.76 - 1.91 (m,
4 H)2.26-2.43 (m,4 H)4.24 (d, /=5.8 Hz, 2 H) 4.59 - 4.82 (m, 2 H) 10.24 - 10.38 (m, 1 H)
20
Example 99
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WO 2007/ 150011PCT/ US2007/ 071854 Exanple 97 HO O HN O

N- (13- Cycl ohexyl- 6- hydroxy- 1-[trans-4-(net hyl oxy)cycl oher, 71] -2 4-di oxo-1 2
3 4-tetraNparer1500115pyri m di nyl | car bonyl | gl yci ne PCOAISR@)7/071854
trans- 4- (et hyl oxy) cycl ohexanam ne hydrochl oride in place of 4-

net hyl cycl ohexyl amne, the title conpound was prepared in 110/, yield
(541.6 ng) follow ng the procedurles descrl bed in exarrpl e 54. 114 NVR (400
MHz, Mai) 5 ppm1.12 - 1.50 (m 6 . - 177 (m 6 H 1.78- 1.90 (m 2
H 2.09 - 2.22 (m 2 H 2.25 - 2. Nﬂ)\[r§H18-331(mlH)10337
(s, 3H 4.22 (d, ,J=5.3 Hz, 2 4"89%0(m 2 H) 10.22- 10.41 (m 1 H

Exanple 98 HO)1') HN O , OH 0"Nyo 7V-( 1-11,1'-B

i (cycl ohexy0-4-y11-3-cycl ohexyl- 6- my- 2,4-di ox o-

1,2,3,4-tet rahydro 5- 15pvi imdin bonvi tivci nc Usi ng
1, 17-bi (cycl ohexyl h orochlorlde in plac- of

4- et hyl cycl ohexyla dionoal.d-BisprpRylonnd)- he.dg-ptralvdrg-51 94 yi el d (84

Akl QX }
ng) foll OWI ng the procedures d@&ﬁ{lﬂlhﬂ%afwnﬁ@m{& 54 1H NVR (400 MHz,
CDC113) Sppm O, 88-. 1.43 (in, 1 1.56- 1,76 1. 76- 191)?63 H)
24-

2 26 -2. )( m NY- m?( Arejy q;ggl)urg é ngtp.:ﬁe ofgarpﬁny 1@9dazale 50 gllﬁ 5 Igmﬂj:s |
>1<0 d?:IS 5( M4-Heptflandhle @E6aA1]46 n88olesYR BROHK)1TRHMUHPON hiS200Q heAddlB 56 dfor OH 0 ONO

hours. The mixture was cooled and partitioned between ethyl acetate and 1 molar hydrochloric

acid. The aqueous was extracted with ethyl acetate and the combined extracts washed with 1 molar
hydrochloric acid, dried and evaporated to a solid (4.18 g, 88%). 1H NMR (400 MHz, DMSO-d)
& ppm 5.34 (d, /=8.59 Hz, 2 H), 1.12 - 1.38 (m, 16 H), 0.85 (t, /=6.19 Hz, 12 H).

10
99b)  1,3-Bis(1-propylbutyl)-2.4,6(1H,3H,5H)-pyrimidinetrione. N,N'-bis(1-propylbutyl)urca
(1.87 g, 7.29 mmoles) in chloroform (70 mL) was treated with malonyl dichloride (851 uL, 8.75

mmoles) and heated at 70°C for 3 hours. The mixture was washed with 1 molar hydrochloric acid

(x2), dried and evaporated. Flash chromatography (hexane — 50% ethyl acetate in hexane) gave the
15 title compound (660 mg, 28%). 1H NMR (400 MHz, CHLOROFORM-d) & ppm 4.78 (s, 2 H), 3.61

(s,2H), 1.94-2.04 (m,4 H), 1.58 - 1.67 (m, 4 H), 1.17 - 1.28 (m, 8 H), 0.90 (t, /=7.33 Hz, 12 H)

99¢)  N-{[1,3-Bis(1-ethylpropyl)-6-hydroxy-2.4-dioxo-1,2,3.4-tetrahydro-5-
pyrimidinyljcarbonyl} glycine. A mixture of 1,3-bis(1-ethylpropyl)-2,4,6(1H,3H,5H)-

20  pyrimidinetrione (660 mg, 2.0 mmoles) and and diisopropylethylamine (690 uL, 4.0 mmoles) in
dichloromethane (50 mL) was treated with ethyl isocyanatoacetate (270 uL, 2.4 mmoles) and
stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and
evaporated. The residue was dissolved in ethanol (6 mL) and treated with 6 molar sodium
hydroxide (4.0 mL). The mixture was stirred for 72 hour, acidified and extracted with ethyl acetate

25  (x2), dried and evaporated. The residue was stored at -10°C overnight to crystallize. The solid
produced was slurried in hexane, collected and washed with hexane to give the title compound
(310, 36%). 1H NMR (400 MHz, DMSO-dy) 6 ppm 13.09 (s, 1 H), 10.19 (d, J=21.47 Hz, 1 H),
4.82(s,2H),4.12(d, J=3.54 Hz, 2 H), 2.02 (s, 4 H), 1.58 (s, 4 H), 1.16 (s, 8 H), 0.84 (t, J=7.33
Hz, 12 H)

30

Example 100
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N- {16- Hydr oxy- 2, 4- di oxo- 1, 3- bi s(1- propyl butyl)-12, 3, 4-tetral wdr o- 5-

m rimdinylicarbonvi iglvcine 99a) NN-Bi s(1-propvl butyl)urea. A m xture
of carbornwbabémisdazol e (3.0 g, 18.5 mmol es) and 54- hept pCaniso@7(061884 mL, 40
mol es) in dinethylformam de (25 nL) was heated at 70C for 3 hours. The

m xture was cool ed and partitioned _between ethyl acetate and | nol ar

hydrochl oric acid. The aqueous tPéc ed with ethyl acetate and the
conbi ned extracts washed w t h~} Hc acid, dried and
evaporated to a solid (4.18 g, 88%. H MR (490 MHz, DI\/SOdG) 6 ppm 5. 34

(d, J=8.59 Hz, 211), 1.12- 1.38 (m016N O 0 85 (t, J=6.19 Hz, 1211). 10
99b) 1 3-Bis(1l-propylbutvl)-2 4 6(1H3H; 5H) pyrim di netrione.

N, N- bi s( 1- propyl butyQurea (1.87g, 7.29 moles) in chloroform (70 nL) was
treated vvith nal onyI dichl oride (85144L, 8.75 nmol es) and heated at 70C for

3 hours. )ét as, washeg WI p, | ol ar Eé/d QC) Ior| Cld xl) 55 dried
and evaporated: " R ot o R Py (e Rt g0 e LY Aexane)
gave the 15title corrpound (66093mud12&%arbohvlhilt>&iél R (400 M—Iz CHLCRCFCRM d)
6 ppm 4 3 6 4
H)

3-Bis (51 qg@mL) Cﬁeldstyﬁtrywﬂmﬁmﬂe loitdmcmoﬂldeZ(a 04g tess mhlyms)on Btchloﬂmfethaﬂa i di

" O PSR I %‘Bétttp%@gwmneﬁgfttottttmtﬂ@w gl

di | sopr Opi;(étlﬁixblpfﬂeﬁjﬂﬂﬂb@ydnﬁtg@z wlmLAldu4mmadles) Tha ndhitada wak ﬁtﬁﬁﬁh‘aﬂﬂloﬁﬁ@taldﬂﬂ) was

over nt ghidienige b4 uf ST S tited il i R (OGRS e e )

dried andloemapmer atxade wI&t@ashﬁB\bﬁuEmmEshm@smhv edd bl petifiadipl flfsb m.) and

treat d a s.stirred for
e hdle el SR TR it e e SRS Sl MER 3 g
ev?pgr at Qigtaln-Eg@s 1 ﬁﬁlﬂldlldﬁl hbﬁﬁ]d esdlidﬁ’ayﬂ?éthat@ 11@C4|2%)er1m1 MRR (B0 Mﬂysmﬁlsﬁtcﬁ)ea The
SOl | roaucead was urrile I N e t exane to
oovet Pe T T G L HE 650 o BT TRk CAbEIRalD. BRRA b e aa. 00
(S 1 H (m1®H;t% 1eds, 3/H)21431(7,17427071Hi-|)z,H),40&2(d(3,H)20w 0.47 &2 2@, -0/093054 Hz, 2
, 2.02 & , 1.58 (s, 4 H, 1.16 (s, 8 H, 0.84 (t,1=7.33 Hz, 12 IT)
30 Exarrpl ?Lé]é V\D 2007/ 150011PCT/ US2007/ 071854 0 HO NNHO O NO '3- 2-C
cloasle h6 h d ox 1 3 neth loxhen 1 2 4-dioxo- 1 2 3 4-tetrah d o-5-

100b) N-({3-(2-Cyclopropylethyl)-6-hydroxy-1-[3-(methyloxy)phenyl]-2.4-dioxo-1,2.3.4-

tetrahydro-5-pyrimidinyl}carbonyl)glycine. A mixture 1-(2-cyclopropylethyl)-3-{[3-
(methyloxy)phenylmethyl}-2,4,6(1H,3H,5H)-pyrimidinetrione (2.12 g, 7.0 mmole) and and

diisopropylethylamine (2.42 mL, 14.0 mmoles) in dichloromethane (80 mL) was treated with ethyl

20  isocyanatoacetate (942 uL, 8.4 mmoles) and stirred for 72 hours. The mixture was washed with 1
molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (10 mL)
and treated with 6 molar sodium hydroxide (6.0 mL). The mixture was stirred for 2 hours,
acidified and extracted with ethyl acetate (x2), dried and evaporated. The residue was purified by
flash chromatography (1.0% methanol-0.1% acetic acid in dichloromethane to 3.0% methanol-

25  0.1% acetic acid in dichloromethane) to give the title compound (1.4 g, 50%). 1H NMR (400
MHz, DMSO-dg) 6 ppm 13.12 (br. s, 1 H), 10.04 (s, 1 H), 8.35 (s, 1 H), 8.32 (d, /=8.08 Hz, 1 H),
7.76 - 7.87 (m, 2 H), 4.14 (d, J=5.56 Hz, 2 H), 3.87 - 3.97 (m, 2 H), 2.50 (s, 3 H), 1.50 (q, J/=7.16
Hz, 2 H), 0.66 - 0.76 (m, 1 H), 0.37 - 0.46 (m, 2 H), 0.05 (q, /=4.80 Hz, 2 H)
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Thadm di nyl 1car bonvQgl yci ne 100a)

1- (2- Cycl opropvl et hve- 3- 1] 3- (et hvl oxy) phenvnnet hy11- 2, 4, 6( 1H, 31- L511) -
5pyri m diwet2né7orsee11Cycl opr opyl et hyl ami ne hydrochl ori de @2TAISEY07061844}

mmol es) in dichl oronethane (60 nL) was treated with diisopropylethyl am ne
(2.84 nL, 16.44 mmol cs) followed by 3- nethoxyphenyl isocyanate (2.12 ni,
16. 44 mmol es). The m xture was stirred for{ 1 hour, nalonyl dichloride (1.92
m., 19.73 mmol es) was added and t he nmbxtlr €theat ed under gentle reflux for
4 hours. The m xture was washed with_1/nolar hydrochloric acid and purified
by flash 10chromat ography (hexane.to/30%%t hyl acetate in hexane) to give
the title conmpound whi ch was obt edh-a8
(2.12 g, 42% . ILT NWR (400 MHz, )
6.94- 7.12 (m 1 H), 6.69 -6.88 (m 2 H),
H, 3.76 (s, 3 H, 1.43 (q, J=7.07 Hz, 2 H
(m 2 H, -0.09-0.12 (m 2 H 151006)
N (13- ( 2 el enroryd il By O Qo I A3 IRI B BN eI Iy g 6 X0~ 1, 2,3
,4- tetralt dro-5-1 I cine. Anxture (z cycropropylethyl)-3-"1[ 3-

(rret hyl oxy) phenyl ] met hy11- 2, 4, i 1y inetrione (2.12 g, 7.0

mol ¢) and anq; %@‘féﬁ)?p% O%EMAII%H% 3%121&@ Rﬁ?m@?h?/lc%& hgxmlnce e i3 com]éou81842 uL

di chl or onet hane ( treate Oi socyanat oacet at
8.4 miol el peanercs in Z‘)fVexjelﬂémm) hellomang tWOmemd@cwbaé nygxgineld Sti 1 NMo| ar

hydr ochl d at ( i ed in
et hanol . (MBS e e L P e S e ) B o ) e

m xture V(/a1$2§t)215ﬂea 68 6m, PHhoU @, S Idi, Ritbd.tand. %erth édiSVVVtZﬁ(IeBHﬂ')W%Ycet ate
(x2), dri a Thenresidue was purified by flash

chr omat og?%’p %%‘f%@?f {ﬁ}& tl]%1)1% acetic acid in dichloronethane to 3. 0%
nmet hanol - 250 1% acetic acid in dichl ororret hane) to give the title conpound
(1.4,9, 509%. 1H NWR (400 Mz, DNBC}E-[Q%Q 1 pm13 12(br s, | 1T), 10.04
(s. 19T), 835 (s, 1 H), 8.32 (d, g B T 7.76- 7.87(m 2 H),
4.14(d, J=5.56 Hz, 211), 3. 87- (na)H?oH) 2. 50(s, 3 H, 1.50 (q, J=7.16

Hz, 2 H), 0.66- 076(m 1 02 Hy, 0.05 (g, J=4.80 Hz, 2
H) 30Exanmple 101 WO 2007/ 150011PCT/912 07N 854 0
N-113- Cycl ohexv1- 6- hydr oxy- 2A- di oxo -dDhenyI cycl ohexvl)-1, 23, 4-tetrahydro

-5-  pyrimdinyllearbonyll glyci E@JJSI ng 4-phenyl cycl ohexyl am ne in place

a solid from hexane-di ethyl ether
pm7.37 (t, J=8.21 Hz, 1 H),
386 (s, 2 H, 3.78 - 3.85 (m 2
)69 (dt, 1 H), 0.29 - 0.47

of 4-nethyl cycl ohexylam ne, the t e conpound 5 was prepared in 29%yvyield
(173 nmg) follow ng the procedurés tlescribed in exanple 54. 1H NVR (400 MHz,
CDCL) 6 ppm1.16- 1.44 (m 4 H 1.56- 1.91 (m 8 H 1.95 -2.07 (m 3 H)
2.27 -2. 43 N-Grcldhexdl- 3334 cﬁﬂt@ﬁotﬁl@ﬁvlﬂneﬁ)ﬂ]% %r(fxdajféoﬁ) Hz 3 43etthydto 85 -
4.96(m 2 H 7.15 -7.25 (m 3 H) -7.35 2H)1027-1038(m|
11) 10Exarrp| e 102 OCH O pvrlmldlnvl}carbonvl)g Vc1ne

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

15  pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35
mmoles) and 3,4-difluorobenzyl bromide (256 ul, 2.0 mmoles) in dimethylacetamide (5 mL) was
vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric acid
and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar
hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-50%

20  ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar
sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and
extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid,
dried and evaporated. Recrystallization from ethanol-water gave the title compound (138 mg,
32%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.11 (br. s., 1 H), 10.12 (br. s., 1 H), 7.28 - 7.52

25 (m,2H),7.05-7.23 (m,J=5.43,3.16 Hz, 1 H), 4.96 (s, 2 H), 4.63 (t,J=12.00 Hz, 1 H), 4.13 (d,
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NNOONO N

1- Cycl ohexv1-3-1(3,4-difluororthenvenet hyl | - 6- hvdroxv- 2, 4-di oxo-1, 2, 3, 4-tet
r ahydr o- 5O 2pywisedaidi nyl f car bonvfi gl ycine A m xture of PeThigR007/071854

N-[ (1-cycl ohexyl-6- hydroxy 2, 4- dioxo 1, 2,3, 4- tetrahydro-5- 15

pyrimdin ] | e - SSium

car bonat eﬁé%g%" b?ﬁ}’é 2&@'%{@[ es 32%9£12é2% uor é)nHz)y{)%n%O{nlgjg‘?%S%th 2.0
mrol es) ilnlldgnetlhyl acet am de (5 m_) was vigorously stirred at 100C for 3
hours. The m xture was poured into 1 nolar hydrochloric acid and extracted
with ethyl acetate (x2). The conbi ned organic solutions were washed with 1
nol ar hydrochloric acid and evapor aBeahplcTHE resi due was purified by flash
chr omat ogr aphy (10-50% 20et hy acetate in hexane), the required fractions
evapor at ed, dissolved in etha nm) and 1 molar sodi um hydroxi de

sol ution (3 0 nL) added. The mﬁ s stirred overnight, acidified and
extracted with ethyl acetate (x fextracts washed with 1

nmol ar hydrochloric acid, dried and ap ratledy Recrystallization from

et hanol -wat er gave the t|tIe conmpo®@nd (1 ng, 329 . I TT NMR (400 MHz,
DMSO-d6) 6 ppm 13.11 (br. s., 1 H), .12 (hr. s., 1 H, 7.28 - 7.52 25(m
2 H, 7.05 - 7.23 (m J=5.43, 3.16 , 1 H, 4.96 (s, 2 H, 4.63 (t,

J=12.60 Hz, | H),4.13 (d, WD 2007/1 11PCT/ US2007/ 071854 . 1=5.81 Hz, 2 H),
a2252(|c_]6 3 v lgXy | ig 3% etga%Vdr/o 5!'2 97
f3-(2-Cycl ooroovl et hyI) 6 hydrgx_hmdms}liﬂeaﬁfmtzlhm{z@nev) obenvll 2 4-di oxo-1, 2, 3,4

-tet rabydl ga) 1- (Zpélvclopropvle‘xl h%?ﬁi)_gg il sll&lv}{p%envq]methvl}—2,4,6( 1H,3H,5H)-
pyrimidinetrione. Cyclopropylethylamine hydrochloride (1.62 g, 13.32 mmoles) in chloroform (80

10  mL) was treated with diisopropylethylamine (2.3 mL, 13.32 mmoles) followed by 4-
methoxyphenyl isocyanate (1.73 mL, 13.32 mmoles). The mixture was stirred for 2 hours,
malonyl dichloride (1.55 mL, 16.0 mmoles) was added and the mixture heated at 43°C for 4 hours.
The mixture was washed with 1 molar hydrochloric acid and purified by flash chromatography
(hexane to 35% cthyl acetate in hexane) to give the title compound which was obtained as a solid

15 from hexane-diethyl ether (2.2 g, 54%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 7.13 (d, 2 H),
7.00 (d, /=9.09 Hz, 2 H), 3.85 (s, 2 H), 3.80 - 3.84 (m, 2 H), 3.79 (s, 3 H), 1.42 (q, /=7.07 Hz, 2
H), 0.62 - 0.77 (m, 1 H), 0.36 - 0.44 (m, 2 H), -0.00 - 0.06 (m, 2 H)

103b) N-({3-(2-Cyclopropylethyl)-6-hydroxy-1-[4-(methyloxy)phenyl]-2.4-dioxo-1,2.3.4-

20  tetrahydro-S-pyrimidinyl}carbonyl)glycine. A mixture 1-(2-cyclopropylethyl)-3-{[4-
(methyloxy)phenyljmethyl}-2,4,6(1H,3H,5H)-pyrimidinetrione (2.2 g, 7.27 mmole) and and

diisopropylethylamine (2.50 mL, 14.5 mmoles) in dichloromethane (80 mL) was treated with ethyl
isocyanatoacetate (979 uL, 8.7 mmoles) and stirred overnight. The mixture was washed with 1
molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (6 mL)
25  and treated with 6 molar sodium hydroxide (5.0 mL). The mixture was stirred for 2 hours,
acidified and extracted with ethyl acetate (x2), dried and evaporated. The residue was purified by
flash chromatography (1.0% methanol-0.1% acetic acid in dichloromethane to 3.0% methanol-
0.1% acetic acid in dichloromethane) to give the title compound (1.3 g, 44%). 1H NMR (400
MHz, DMSO-dg) 6 ppm 13.10 (s, 1 H), 10.08 (s, 1 H), 7.21 (d, J=5.31 Hz, 2 H), 6.97 - 7.04 (m, 2
30 H),4.13(d, J=5.81 Hz, 2 H), 3.89 - 3.97 (m, 2 H), 3.80 (s, 3 H), 1.48 (q, J/=6.91 Hz, 2 H), 0.64 -
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103a) 1-(2-Cycl ooroovlethyl)-3-{14-(mahvl oxy)ohcnyl | mahyl1l-2, 4, 6(1H, 3H, 5H) -
pyrim di netrione. Cyclopropyl ethyl am ne hydrochloride (1.62g, 13.32 mol es)
i n chl or ovorzno7(B0110M.) was treated with diisopropyl et hpCanisa@7(021834 i,
13.32 mmol es) followed by 4- nethoxyphcnyl isocyanatc (1 73 nm, 13.32

mol cs) . - c nlx ir . Y, r 1.55 nL
16 0 mol e'/ts]‘) Was a&dez\é\?sané’tshd(’aﬁ% E(?lr 0241% § 7%?%86’9 gpﬁb(?ﬁz: é’The

m xt ur e was.18vaisivddlz, dikhh | nol ar hydrochlorlc acid and purlfled by flash
chromat ography (hexane to 35% ethyl acetate in hexane) to give the title
conmpound whi ch was obtained as a solid 15 from hexane-di ethyl ether (2.2 g,
54% . 1H NVR (400 MHz, DMBO d6) 5 ppranpldl®4(d, 2 H), 7.00 (d, J=9.09 Hz, 2
H, 3.85 (s, 2 H, 3.80 - 3.84 ( 2 H, 3.79 (s, 3 H, 1.42 (q, J=7.07 Hz,
2 H, 0.62- 0.77 (m 1 H), 0.364‘”( 2 H, -0.00-0.06 (m 2 H 103b)
N-( ; 342- Cycl oor oovl et hyl ) - 6- Bydrs N/“TVOH

met hyl oxv) ohenv11- 2, 4-di oxo-1, 2, 3, 4- Ho 8

20t ct r ahydr o- 5-ovri m di nvl i car bonvngl y&i n€. A mi xture

1- (2-cycl opropyl ot hyl ) - 3-5([ 4-

(et hyl oxy) phenyl ] net hy1} -2, 4, 6(1H, 3H, 5H) - pyri m di netrione (2.2 g, 7.27
mol e and and dllsopropylethylanlne £2.50 m, 14.5 nnnles) in

di chl or onet 30,

8.7 mmuol cs) ~and i C : S 7

hydrochl ori c acid (x2) dried @@ﬂg@!ﬂﬂﬂﬁﬁﬂﬂdﬂwﬁhﬁ re5|due was di ssolved in
et hanol &g th 5 2 | .oxi.de. (5.0 nL). The

M xture wasdstirr e ° Z S er. Fi ethyl acetate
(x2), dl‘ IC%dlo@fb@yl@bh@]pm[rﬁth@diochﬂs‘r&ieI(ESZ glLlG 3Waﬁnqlmb lnfclhRMEbfb!yn @D agh was treated

h h d d h
ot ol e B G A AR R S P AR R 2 smonna
(1.3 g, A8%p mrholéd) MIR: fdbB@e MelzstirBVBEO2d6)irs Sngdgiyl Aidh1a6de(($.55 kil §.0 mh@IRB (s, 1
h 7 d 04 2 .30 4.1 1=5.81 Hz, 2
o R L A e
y(la 0 a‘-p ane £ ate a 0 '
0.41 (ddd, 7,96, 5. 0] 2
et o £ B s PR 6 ket Ak et s 4 il 47 1 4o
ge?zﬂgj zlm)r 81[2@&;))‘-2?% ;If m; gtgro_qm széf ﬁ%u)om mzdg(\llh tr%;:)%@wb (s, 9 mﬁ.m@ 2 104a)
-(2-Cycl ou t -3-(3-ni trouhen - - OVr.i i ri one.
|  LERH o e db okt oHRHE § ah8 - @ 2 He G i o B or m ( 80
gﬁf aggotreategilomjth %iigoprgpyletﬁylanﬁze (2.3 ni, 1§ﬂ32 nnnlgs) orm (
fol | oved I%Xb)S_Z\I?—I{ IIl (8 81 lngrop 1§tﬁy1¥2 hy roxxg—g—(}mtrgphenvl) 2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyljcarbonyl} glycine. A mixture 1-(2-cyclopropylethyl)-3-(3-nitrophenyl)-
20  2,4,6(1H,3H,5H)-pyrimidinetrione (1.66 g, 5.23 mmole) and and diisopropylethylamine (1.80 mL,

10.5 mmoles) in dichloromethane (80 mL) was treated with ethyl isocyanatoacetate (704 uL, 6.27
mmoles) and stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2),
dried and evaporated. The residue was dissolved in ethanol (6 mL) and treated with 6 molar
sodium hydroxide (5.0 mL). The mixture was stirred for 1 hour, acidified and extracted with ethyl
25  acetate (x2), dried and evaporated. A solid was obtained from acetic acid-water, which was
purified by trituration in boiling chloroform to give the title compound (800 mg, 37%). 1H NMR
(400 MHz, DMSO-ds) & ppm 13.12 (br. s, 1 H), 10.03 (s, 1 H), 8.35 (s, 1 H), 8.32 (ddd, J=8.40,
1.64, 1.33 Hz, 1 H), 7.82 - 7.88 (m, 1 H), 7.79 (1, J/=8.08 Hz, 1 H), 4.14 (d, /=5.81 Hz, 2 H), 3.88 -
3.97 (m, 2 H), 1.50 (q, J/=7.16 Hz, 2 H), 0.66 - 0.76 (m, 1 H), 0.42 (ddd, J=7.96, 5.68, 4.04 Hz, 2
30  H),0.05 (td, J=5.18, 4.29 Hz, 2 H).
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13.32 mmol es). The m xture was stirred for 2 hours, malonyl dichloride
(1.55 nm., 16.0 mmol es) was added and the m xture heated at 43C for 4 hours.
The m xt uwe 20ers15mashed with | nolar hydrochloric acid amdTseéoioessby fl ash
chr omat ogr aphy (hexane to 50% et hyl acet ate in hexane) to give the title
conpound (1.66 g, 40% . 1H NIVR (400 1 Bg50d6) S ppm8 27 - 8.36 (in, 1
15H), 8.22 (t, J=2.02 Hz, s Cws , , 7.71 -7.77 (in, 1
H, 3.90 (s, 2 H, 3.84(t 2 144(q,J7 16Hz 2 H, 0.62 - 0.80
(m 1 H, 0.31-0.47 (m 211), o d, o 2 80 Hz H) 104b) N

f11- (2- Cycl opr ooyl et hyl ) - 6- hydr ox n| hg@yl -2,4-dioxo-1,2,3,4-tetr
ahydro-5- pyrimdinyllcarbonyl gl yc;é‘-’ MnRQ[fure

- (2-cycl opropyl et hyl') - 3-(3-ni trophen 2, £ 6(1H, 3H, 5H) - pyri ni di netri one
(1.66g, 5.23 mmol e) and and dii sopropylethylam ne (1.80 inL, 10.5 nmol es)
in dichloronmethane (80 nm.) was treateq with ethyl isocyanat oacet ate (704
uL, 6.27 nmoles) and sti rred over ni ghfa The m xture was washed with 1 nolar
hydr ochl or | e S ved in
et hanol (67Tr aeE treated v ry'd Poet 1159 amn
m xture was sti rred for 1 hOUrDVl”ﬂﬁdldVIf((laﬂd) @Q@ tract ed with et hyl

25acet.at 2),. ] d. , |ned from acetic
aci d- tglrog)3 R Rl e rm t o gi ve

the titl &ﬁﬁ)lpﬁlpyﬂlaﬁlyl@ﬁiﬁﬁ hmpclﬂ(Yr%: (6(Ithg\|N/R6 @rﬂﬂﬂesMﬂZchloWﬁ@ @6 L5 wpptiealdd. 12

o, 1"y s i i et g gilalos - pinagiytotits g

HZ, 211) (1 B g8896 maoR¥). (The Rixtdye wdk.sbBed fyr 2 Bouds, ilﬁldrizl, diéhldrl)de (B3@6;6.0. 76 (m 1

) Vo 20097 T 1Ry e s e s APy Rea PP T 2

N- (139( 2- Iﬁb}ﬂrlhymroolﬂmmm,dn)ipﬁﬂﬂmﬁdblydbam&minathgmphy 0-4. 8% (nzbthiaholemvr nt her wll- 1, 2,

3,4-tet 5- di nvl | bonyl | al ygi

L e Py T oL BTN L 8151 AR v s
SR S 61@“@“99%%:*;:'“@"”5"%%Qﬁmiogﬂzdﬁm e
(2.1 mi 55 ¢ -FasP el HErTbah ey % 5 0a e bR Ahatpiomy (o bk e V0
4.96 mmolcass)-.0.76NE, MEYtE7e MBS mSL H,roeed (ho~420eLr By nal onyl di chloride (583

0 mmol es) was added and the m xture heated at 63C for 2 hours. The
m'xtt]pe was washed with 1

105b) N-({3-(2-Cyclopropylethyl)-1-[4-(2-thienyl)phenyl]-6-hydroxy-2.4-dioxo-1,2,3.4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine. A mixture of 1-(2-cyclopropylethyl)-3-[4-(2-
thienyl)phenyl]-2,4,6(1H,3H,5H)-pyrimidinetrione (630 mg, 1.78 mmoles) and and

diisopropylethylamine (616 uL, 2.13 mmoles) in dichloromethane (50 mL) was treated with ethyl

20  isocyanatoacetate (239 uL, 2.13 mmoles) and stirred overnight. The mixture was washed with 1
molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (5 mL)
and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was stirred for 2 hour, acidified
and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography
(dichloromethane to 3.5% methanol-0.1% acetic acid) gave the title compound which was

25  recrystallized from dichloromethane (300 mg, 37%). 1H NMR (400 MHz, DMSO-dg) 6 ppm
13.11 (s, 1 H), 10.07 (s, 1 H), 7.75 (ddd, J=8.72, 2.53, 2.15 Hz, 2 H), 7.60 (ddd, J=9.79, 4.36, 1.01
Hz, 2 H), 7.36 (d, J=6.82 Hz, 2 H), 7.18 (dd, J=5.05, 3.54 Hz, 1 H), 4.14 (d, J=5.81 Hz, 2 H), 3.90
-3.99 (m, 2 H), 1.50 (q, /=7.07 Hz, 2 H), 0.65 - 0.75 (m, 1 H), 0.42 (ddd, J=7.96, 5.68, 4.04 Hz, 2
H), 0.03 (td, J=5.18,4.29 Hz, 2 H)
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10nol ar hydrochloric acid and purified by flash chromatography (0-4.0%
nmet hanol in dichloronmethane) to give the title conmpound (630 ngy, 36% 11-1
NVR (400‘wwx2mnmwmﬁnd6) ppm 7.75 (d, 1= 8 59 Hz, 2 H), 7.6PCtas2dzh7354 1.26

Hz, 1 H), 7.57 (dd, 1=3 54 1.01 Hz, , 7.27 (d, J=8.59 Hz, 2 H), 7.18
(dd, J=5.18, 3.66 Hz, I , 3.89 (s 211) 3.84(t, 2 H, 1.44 (q, 211),
0.63 -0.76 (m 1 H), O. 37 0.46 ( 0.05 (g, J=4.80 Hz, 2 H) 15 105b)
N '"3- 2-Ccloroleth 1 -1- 4-- Q& di oxo-1 2 3 4-
tetrahydro-5-rnrimditw | earborn ngh Aonlxture of

1- (2-cycl opropyl et hyl) - 344-( 2-

t hi enyl ) pherw ]-2, 4, 6( 1H, 3H, SH)-pyrE#ﬁdlnetrione (630 ng, 1.78 mmoles) and
and diisopropylethylanine (616 ulL, 13 mmol es) in dichloronethane (50 m)

was treated wth efhyl BAQiSALYRARHAAGAIALS AESQ-1b 3 43 dBydBBL CS) and
stirred overnight. The mXxture was washed wth 1 nolar hydrochloric acid

(x2), dried and evaporated. Therimdingiarbaadidydno| ved in ethanol (5 ni) and

treated wokd) Gy ROB&MN- eﬁ&wdrwméﬁlrmmséﬁre(gc&}bmy)dumm%olggm Hre. 5\4@@015;) hhg ed for
2 hour, acidified and extracted with eth% acet ate dried and

evapoPat edemippRsa RN 06wt 48 Pashsy) ndimEogRERiARRS ntld w3 h%t%i@ﬁ AaRdPD. 1%

acetic agjoghk. Qﬁ%ﬁm&ﬁ@w&d&k%dﬁ&ﬁﬁ@ﬂ&gmﬂ&h%ﬁnW%Z;%ém%%&IYﬁ%ﬁ&hﬁﬂ&ﬂmﬁ&om

di chl oronet hane (300 ngy, 37% . 1H NNLR (400 Epn113 11 (s, 1

H, 10. 0-,a01(13 Th q aqypousvay Sxt(aa‘@él with g‘@}yl?agetatg ag(gthe Qoqlgnqqzextrg:twas Jaa]ar

J=9. 79, Zhyél@chlgrmc,oarkz1&’@171edzanh'%vapZl'a‘%g td 93011{123 @é d’?'%) aHI'Il)IMR7(4(908Mfrng3PJ{Sé 3.54

Hz, 1 4.14(d , 1.50 (q, J=7.07 Hz, 2

H, O. 65 ) 57$7 (én?nH)ll l5|§ (q,cﬂﬁé I(ladd{) hEY (sl HBOGQ(t 11=7(M Haz6 Hz H, 0.03 (t d,

J=5.y§, 4.29 Hz, 2 H 30 Exanple 106 WD 2007/ 150011PCT/ US2007/ 071854 N-
; 11, 3-13i s(1- ethyluronvl) 6- hydroxv 2, 4- di oxo-1, 2, 3, 4-t et r ahydr o- 5-

pvr i mi di nPPb)calebk {Rrepyik O M- Birisydingtgionsy Wib}sﬁk@éﬂpmpﬂiwqaur e of

car bonyl an g}grret X ﬁ?lgﬁ 1IQc}goroﬂo‘?’t§ A”U‘EHL)%QS n%ﬁ'tgd Rh Moﬂ@%ﬂi&'&@ %406 uﬁ66 g, 40

nol es) nam de é@p s heated at 70C for hours. The
m xture wagoleoehdkrateddt Pa¢ fardi WédT iseenwes aphedagidh bmelaghydrachles¢ agd
hydrochl qt4)Cqagldd evgpﬁraégugﬁﬁ?c}%ﬁatggﬁﬂh§greggn M b, &Bﬁ%eteﬂ&ﬁthéia%e)agwe the

conbi ned exf racts was nol ar loric acid dri ed
evapdﬁat 6tk it campoIrIdS403n6 3670).STVNMRLHOIVRA AUDOREEORDVE pi) 4. &@mt 8637 (s,

e L LI

Ar-bis(1- ethylpropyl)urea (1 03 g, 5.15 mmol es) in chl orof orm (60 nL) was
. 0 :

treated heated at 70C for
3 hours. S 803 acid (x2), dried
and evapQuam 5 2 ‘s.AogkaphﬁIQHaxaﬁéybﬂﬁﬁgﬁeMﬁVV3E§é©ate i n hexane)
gave o pyrimidinetrione (540 mg, 2.0 mmoles) and and diisopropylethylamine (690 uL, 4.0 mmoles) in

dichloromethane (50 mL) was treated with ethyl isocyanatoacetate (270 uL, 2.4 mmoles) and
stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and
evaporated. The residue was dissolved in ethanol (6 mL) and treated with 6 molar sodium
hydroxide (4.0 mL). The mixture was stirred for 72 hour, acidified and extracted with ethyl acetate

25  (x2), dried and evaporated. The residue was stored at -10°C overnight, crystallized. The solid was
slurried in hexane, collected, washed with hexane to give the title compound (300 mg, 40%). 1H
NMR (400 MHz, DMSO-dg) & ppm 13.10 (br. s, 1 H), 10.20 (brs, 1 H), 4.65 (br. s, 2 H), 4.13 (d,
J=5.81 Hz, 2 H), 2.02 (br. s, 4 H), 1.69 (br. s, 4 H), 0.77 (1, J/=7.33 Hz, 12 H)

30 Example 107

98



15the title conmpound (540 ng, 39% . 1H NWVR (400 WMHz, CHLOROCFORMd) 6 ppm
4.45 -4.76 (m 2 H, 3.66 (s, 2 H, 1.91 - 2.14 (m 4 H, 1.55- 1.87 (m 4
H), 0.85 wWo,200r48001% Hz, 12H) 106c) N PCT/US2007/071854
[1-1,3-Bis(1-ethyl prom|)-6-hydroxy-2, 4-di oxo-1, 2, 3,4-tetrahydro-5- pyri m
i di nyllcarbonyll glyc ne. A mxturg of 1 ,3-b is(l-ethylp ropyl)-2,4,6(1

ff,37- ,SH - 20pyrimdinetrione (540 , 2. 0 nmol es) and and

dii sopropyl ethyl amine (690 uL, 4.0"Rmples) in dichl oromethane (50 nL) was
treated with ethyl isocyanatoacetate (' uL, 2.4 mmoles) and stirred
overnight. The m xture was washed w t har hydrochloric acid (x2),

dried and evaporated. The residue was,gi sgpl ved in ethanol (6 nlL) and
treated with 6 nolar sodium hydroxide (%.0 nL). The nixture was stirred for
72 hour, acidified and extracted with efhyl acetate 25 (x2), dried and
evapor ated. The N RSiHIMRYBS BLOK £813 etk Qo QSHM @ cassNBERLAL zed. The
solid was slurried 1n hexane, collected, washed wth hexané to give the

tit | e conpoundaBoEc agd (4P me. 4 mmoNas Rissdl oo 11VP-I211X"‘E§R/B@16169’T°61€%H}?1@31L10 (br.
S, H)1 a%@D%@E th’iL)S N - dﬂlopr&py@ﬁly(alﬂfme (§1ng W’?ﬂ addéd dodlobed byJe‘t%dBl Hz, 2 H),

2.02 (hr. I-% , J=7.33 Hz 30Exarrp| e
107 2@@?@2@@@131@11@ mszi}@mpbm% asq}utm “dememlght Affer evaporatlon of
N-1(6- Hydm%mﬁ?es 45&%&&9 wias?e é?iss%rv%@waarhmﬁ@oéﬂﬁm(%% ﬁﬁ@%wfemglmﬁygl ne

Barbituric acid (5 ng, 4 mmol) was dissolved in a mxture

di chl or orfélphaviisr ftgrlli*ﬂ})t TeittempsyptiE fopngihpur, thip/splngiq W@@sw@bwdétwmam ole (2

) was al‘iﬂﬁ‘ﬁe&ﬂ'ﬂ@“@ﬂe Q)(ul@ﬁg"h\ﬁhd @aé &Qg&&ﬂ%ﬁé@%tﬁ%eﬁ, @fﬂ@dﬁ&m@er MRl and
the solution was stirred overni After M%oratlono all volatiles, the

resi due wasmieat igigssdhatily cpmpwnﬁ?%&ngeZM) GNPz 280 MYH and 1M aqueous NaCH
(5 m4p. After stirring at roomtenperature for one hour, this solution was
neutralized by addition of 1M aqueous HO The resulting solid was

col l ected, washed with water, and dEx@®lulder vacuum overnight to give the
title corrpound (202 ny, 22%. LCMS m z 230 (MFH). 10 Exanple 108 OH FaC
N-1(1- Cycl ohexyl- 6- hydroxy-2 4- d 14- (td” f1 uoronet hyfi phenyl | met hyl 1
-1 2 3 4-tetrahydro- 5-pyrimdinyt)c n;ﬂIAgTym ne 15A m xture of ethyl
ti-[(1-cycl ohexyl-6-hydroxy-2, 4-di Qyﬁw ~g, 3, #-t et rahydro- 5-

F,C

N-[(1-Cyclohexvyl-6-hydroxy-2.4-dioxo-3- {[4-(trifluoromethy])phenyl]methyl}-1,2.3.4-tetrahydro-

S-pyrimidinyl)carbonvl]glycine

15 A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35
mmoles) and 4-trifluoromethylbenzyl bromide (478 uL, 2.0 mmoles) in dimethylacetamide (5 mL)
was vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric
acid and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1

20  molar hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-
50% ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1
molar sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and
extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid,
dried and evaporated. Recrystallization from ethanol-water gave the title compound (176 mg,

25  37.5%). IHNMR (400 MHz, DMSO-dy) 6 ppm 13.10 (br. s., 1 H), 10.13 (br. s., 1 H), 7.69 (d,
J=8.08 Hz, 2 H), 7.51 (d, /=8.08 Hz, 2 H), 5.07 (s, 2 H), 4.64 (t, J/=12.13 Hz, 1 H), 4.13 (d, J=5.81
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pyri m di nyl)carbonyfl glycinate (340 ng, 1.0 nmoles), pulv. potassium
carbonate (750 ng, 5.35 mol es) and 4-trifluoronethyl benzyl brom de (478
uL, 2.0 mwol2es)15ba11di met hyl acetam de (5 nlL) was vi gor ousCy/ustéornessat 100C
for 3 hours. The m xture was poured into 1 nolar hydrochl oric acid and

extracte h ) n I re
washed with %BQ%#D)I%% %i%%e‘hfg(éﬂ:lg?:?gcoi@ e\ggpg?g ﬁng?%sﬁﬁufé%was
purified (Qy=is. %szﬁéﬁ)omat ography (10- 50% et hyl acet ate in hexane), the
required fractions evaporated, dissolved in ethanol (5 nL) and 1 nol ar
sodi um hydroxi de solution (3.0 nL) added. The m xture was stirred
overnight, acidified and extract ed Bkanplett@yl acetate (x2), the conbi ned
extracts washed with 1 nol ar hydrochl Q,pi & aci d, dried and evapor at ed.

Recrystal lization from et hanol tagt | e conpound (176 ng,
2537.5% . 1H NVR (400 MHz, Dlvsgges ‘ mm o (br. s., 1 H), 10.13 (br.
s., | H, 7.69 (d, J808Hz d, 3=8.08 Hz, 2 H), 5.07 (s, 2

2007/ 150011PCT/ US2007/ 071854 Hz, 2 2.13 - 2.32 (m 2 H, 1.78

H, 4.64 (t, J=12.13 Hz, |H)413§EJ581 VO
(d1352 63 Hz, 2 H), 1.50- 1.72 (m_3 H), 1.28 (q, 2 H, 1.11 (q, J=13.22

Hz, | "H). Exa Ie 109C]—|OO—|KY N0Q 5- - - - .
N- [ ( 1 3- Di budy gDIDULY - I‘X A2 i .\’4 - A- tr .l‘ 1' ylca FRY 118 5- | )ear bon
yl]glyci nl@9a)1019ﬁblbluvii2m6bm 3&521) 6vr§mhiﬂe§121>ae‘5l mgymwaha}@@ 25|m1 20 mmoles)

-Butylisocyanate (2 20 mol es) and butyl am nc 20 mmol cs)

were stifap autw@@éterﬁb% mﬁ H) BRPlHoTRst Wéfﬁéto(gi‘b@ lﬁﬂl)chlpwrne@a%ﬂp%m%@r%ny|
di chl ori dﬁul(szl\/ﬂafon?l-dlalzorfm EFhLVESnA6Ids Gvag Adlicl BRt tm fﬁwﬁ@wmaﬁ@aﬁ&d under

10 gentle reflux for hours. The m xture was washe

hydr d€hl diente raflpgfoy % burs. o Fheumixarwes ashadarithdl mﬁ?fa@ﬁroewlp%%&l%@?hﬂﬂiﬂ Hexane

24(233%'\/'9_;[2 heyh &i @?@h Blﬁ?ﬁlﬁﬁ"t@éra \(ﬁexwfhe— %5% l:tgylﬁ)@ém%%né)]ga;)hzthéltltle?cz)r@pouﬂhg- 1 NWR
1=7. 49, 7(1§%g4-y%)41H-N RGO@MP{ZE DMS@W@@PW“@ PL7Y (@551695)48&11 1), 1.28 (tq, e
3-Di bUtylf64bWﬂ§3%z>’4 40@(8@7%3 A3, 6 H) _

4-t etrahydr0-5-byrim | nyl Kar bonyl1 G ye| ne. A m xture of

1, 3-di butyl1-2,4,6(1H, 3H, 510-pyri m dinetrione (1.3 g ng, 5.5 nmol es) and
di i sqgr Opll()bﬁt Wh@@rﬂ@m@% By iy - 2]41d19xm'3@§t):trdh0d1‘él'%‘&1&8@%@1@9&1&%@%) was

treated with ethyl 1socyanatoacetate (6/3 uL, S) and stirred for
24 hour s.A Migurgo i@nd@u 2 4RAFH T SHR-pyrimidinetrigne Gﬁ@(ﬂr%m%ﬁm@eﬁ@@ (x2), dried

and ev ap%l@é;ﬁﬂyleﬁ{}%ﬂlﬁéﬂl @l’h@L VY(I’-% Iﬁrﬁl(kl@s@ 1&&90111&01%&95‘}@ QiOn( Wik e AQARNEh étﬁﬁ at ed

with 6 nolar sodi um hydroxid m.) "and stirred g hours. The m xture
was aci diifdcahatpiqettel(6ppla o Oﬂyléjialéﬁﬁrl@)?tlf@dé@ﬂd heyel Ehel ik Varvasiedyidut es to

give a sqgjdigp Wo@lﬁoﬁ@a%dr(ﬁ@/)g Xr%etdaa!nii Ex%ﬁ&’ratfeﬁ O’ﬁﬂe%ﬁ(tlde%va%dk@n éél@ﬁl%{haﬁcﬁ i@'lfntgr d the

title corrpoun g
s., 20H) andgeatad yith 6 melr s:pglup&hydaoxmﬁ (3 mL)_@ld(sﬁrredJEsZ Squrﬁi he pixpurg yas 3 81 (t 4

H . 1. 43-5. ki3 Wi molﬁ)hydl%c}illéhc atidbhd 6RedFo DormiflatBSo %EV’G ad5ild Wik %as 6 H . 25
recrystallized from acetic acid-water to afford the title compound (1.2 g, 64%). 1H NMR (400
MHz, DMSO-dg) 6 ppm 13.10 (br. s., 1 H), 10.11 (t, J/=6.19 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H),
3.81(t,4H), 1.43-1.63 (m,4 H), 1.14 - 1.41 (m, 4 H), 0.89 (t, /=7.33 Hz, 6 H).

25
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Exanmple 110 OH 0 OH HI'1 0 ON. 10 WO 2007/150011PCT/ US2007/071854 N fit
3-Bi s(2-cycl oprornrlethyl)-6-hydroxy-2 4-dioxo-1 2 3 4-tetral wdro-5-

pyri m di nybieevtsootyl | gl yci ne 110a) NY-Bi s(2-cycl opr oppCetusgédrorsas A

m xture of cycl opropyl et hyl am ne hydrochl ori de (5 15 g, 42.35 mol es),

sodi um car bonate . 4 qlémgei%lZﬁﬂdr gz 999, 518.4
nol es) in di rret | ask and

heated at 100C for 2 hour s. Th@mmmm fied with 1 nol ar
hydr ochl Xt ract int tate ned
ext r act SOIWEI‘ e% gl 0 Cietﬁq urea, % H‘f\{l Plglo% C}i)yée(tl)l(yigmme ﬁ'ydr {eggl(ai_?) or at ed

to give thésgi4d3a momipx),wndh@&a@Bnag: (439% 43 mHoNB)Rn(i m&mmlmw)g, 6 PlIm
5.77 br 3

0. 50- (5 7168 % Ihmolﬁsl_%_B dlmﬁ% ]één%ma@?i@(lnrz% s&sl'e_g 1’r16 piefsuré gasf émc{ heateﬂ |_$6006]C‘1 1 Ob)

1, 3-Bi s( Zelc%/lmhmPl‘leP;dvetnhyv:b) a@dlﬂ;‘(ﬁ'&]ﬂ-ﬂ ﬁxbuaﬁhi)drthrorlaadd mmierxtr@cnai infVizthghy |
dichloride (2 a to,a |on

NN b s( 2ESER ST O r G TR N et SRR o B RS Mok B st it nane
(200 nl) eamobrdtdiero mvxtthstrtelemaﬁpdmea(m gingbey. gleNMR (409an; D[Mﬂo 4s) Bppms.7715The

m xt ure was 1 th I ochl aric [ por n urified
by flashvz@ﬁﬁf'mgépgbﬁf'%él%’ P%(g@%;_gtog{ﬁz é?@toa Og .g ZW&&% Cbt‘ﬁe title
conpdond (14 05, -0.17 2d.9% (m,W1HINI VI R (400 MHz, CHLOROFORMtd) 6 ppm 3.94 (t,
411), 3.61 (s, 2 H), 1.46 (g, 411), 0.55 -0.75 (m 2 H), 0.33 - 0.49 (m 4
H, -0.04- 0.08 (m 4 H) 20110c) N

f11, 3- Bi si(12)0/1c3- Bgrmmloeltohw&rhvlﬁzhwmlﬂm 5 B)-Byitthidietridne? , Maldnyll eichlahiyed 02 5-

di nyfi b || t
Dt s ey ey e Ky o o S S agpperctpyomiitindise 30 164 05 g,
3.97 mlrﬁﬁble@mddldllblsmﬁtﬂlm)&(ﬁhhw ﬁlmtlfb&nlécﬂnﬁiasmhate@unﬂeﬂ’g%ﬁﬂl@ﬁﬂux for 2 hours.
di chl th 50nL d h. et t t 980 ulL,
6. 7" ifol el PHGeSY PAs ST ARGV HI A rab GRS RREHEREETNSY ol ar
hydr ochl ahioenagu@taphy &h2jane d RbBatignstcawapein] goe t}%&ﬂlheomlﬁmndua)mm%)akleh up in

et hanol ( t e d i 4 n tirred
for 2 hod\ﬁg&@g\qﬂ?’é@@&%@&gd)glpppé?4ﬁ g:% ?ﬁﬁ%aiﬁﬁy}ggééﬁlpg}‘%ég a@? and
stirred f@r 280 0M3nue8m 9 HYj-v.64 20.89h,d rvhi ch was recrystallized fromacetic
acid-water to afford the title compound (1.1 g, 76%. | B NVR (400 MHz,
DMSO-d6) S ppm 13.09 (br. s, 1 H), 10.10 (t, 1=5.81 Hz, 1 H), 4.13

(d, 126. 8Li1biy, M2 ()3 Bid288cloprdpH&h{I6-hddrblv-2.4-d#bRo-( @, 3l ibtrdidzs- 4 H), 0.62 -

pyrimidinyljcarbonyl} glycine. A mixture of 1,3-bis(2-cyclopropylethyl)-2,4,6(1H,3H,5H)-

pyrimidinetrione (1.05 g, 3.97 mmoles) and diisopropylethylamine (1.51 mL, 8.7 mmoles) in
dichloromethane (50mL) was treated with ethyl isocyanatoacetate (980 uL, 8.7 mmoles) and stirred
overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated.

25  The residue was taken up in ethanol (6 mL) and treated with 6 molar sodium hydroxide (4 mL) and
stirred for 2 hours. The mixture was acidified with 1 molar hydrochloric acid and stirred for 30
minutes to give a solid which was recrystallized from acetic acid-water to afford the title
compound (1.1 g, 76%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.09 (br. s, 1 H), 10.10 (4,
J=5.81 Hz, 1 H), 4.13 (d, /=5.81 Hz, 2 H), 3.86 - 3.95 (m, 4 H), 1.45 (q, J/=7.07 Hz, 4 H), 0.62 -

30  0.72 (m, J=15.13,12.28, 7.33, 4.93 Hz, 2 H), 0.38 (ddd, J=7.96, 5.68, 4.04 Hz, 4 H), -0.00 (q,
J=4.80 Hz, 4 H)
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300.72 (m J=15.13, 12.28, 7.33, 4.93 Hz, 2 H), 0.38 (ddd, J=7.96, 5.68,
4.04 Hz, 4 H, -0.00 (g, J=4.80 Hz, 4 H) Exanple 11 | WD

2007/ 15000 0R@Y/ 1382007/ 071854 OH 0 OH 0 NO N PCT/US2007/071854

(16- Hydr oxy-1, 3- bi s(2- et hyl propyl) - 2, 4-di oxo-1, 2, 3, 4-t et r ahydr o- 5-

pyri m dinyl | carbonyllglveine 111a) AR-ELS(Z met hyl nropQurea. A m xture of

i sobutylam nc (3.98 nlL, 40 mmlgs onyl di i m dazole (3.0 g, 18.5
nmol es) i n di net hyl f ormam de (';F%Y d in a pressure flask and
heated at 75C for 2 hours. The s aéﬁdlfled with I nolar

hydrochl oric acid and extracted into Jethyl acetate (x2). The conbi ned
extracts were washed with 1 nDIar'ﬁggrochloric acid, dried and evaporated
to give the title conmpound (3.2 g, 39@ 1H NWR (400 VHz, DMSO-d6) 6 ppm
5.79 (br. s., 2 HnqH8&kof DrO-B&hd - 9 ‘,;3539, 6.69 Hz, 2
10H), 0.82 (d, J=6. H) TT | ' 7 onyl
dichloride (2.2 nmL, 22. 3 nmol e Al PEEY LY

N, Ar - bi s(1211Jyetzhwtmé@nﬂétamr@@ylﬁ&aZAgmx%&‘f m&bﬁﬂnel(mﬂm@hmmmma@e (175
m.) and the m xture was heated under gentle reflux fo hours. The

15ni xOur e2hary!digaidugledd 18 18- %ﬁma}es)ﬁpdmt?éfwﬂfema@ll%ﬁdﬁ@L)Waﬁ@}eét%praﬁare
pur'f'edfBMg&M@éﬁa?hﬁ@ﬁﬁ%@@B&EQYHEQﬁ%ﬁﬁQmma&ﬁﬁ&@%ﬂﬂhn%&@hgh&mmﬁ%%&ﬁ) gave
the title conpound (3 9 1H NMR (400 MHz, CHL d) S ppm 3.75
(d, 1=7. 33nflxtragtegynto @hﬁ@cgﬁe (Xé) Hf he congyned a&racts yeerezvagbed witlglmplar * 5 ) 0. 92
(d, 1=6. 8211 lﬂ%chlg& dd)d a@éd]a%gkvaporated to give the title comp ound (3 2 2,93%). 1H NMR (400

N-{ 16- Fwdroxv 3-bis(2-nethyloro v % 2A—d|oxo E tetrah dr o- 5-
pyr|nldlﬂﬁﬂkéﬁﬂﬁéﬁﬂapwﬂ®€?@és A 1dﬂe”éﬂ2HZ4P0159ﬁhp113 9, 6.69 Hz, 2

1, 3-Bips( FyyBhyd propvl) 1244, 6(1H, 3H 5H) - pyrim dinetrione (3.3 g, 13.73
nmol es) and di 1 Sopropyl'et hyl ami ne (5.2 nL, 30 mmol es) in dichl or onet hane
(100nL) was treated with ethyl |socyanatoacetate (3.36 nL, 30 nmol es) and
stirred OM%)“' 19;91315(519&}1%9&% 8 4RSS AR Ay hibifle ol N oY BEAGRIQE hdraci d

(x2), dried’a
22.3 mmoles) was added to a solution of N,N'-bis(2-methylpropyl)urea (3.2 g, 18.6 mmoles) in

dichloromethane (175 mL) and the mixture was heated under gentle reflux for 2 hours. The

15 mixture was washed with 1 molar hydrochloric acid, evaporated and purified by flash
chromatography (hexane — 25% cthyl acetate-hexane) gave the title compound (3.38 g, 76%). 1H
NMR (400 MHz, CHLOROFORM-d) & ppm 3.75 (d, J/=7.33 Hz, 4 H), 3.70 (s, 2 H), 2.07 (dq,
J=13.89, 7.07 Hz, 2 H), 0.92 (d, J/=6.82 Hz, 12 H)

20 111c) N-{[6-Hydroxy-1.3-bis(2-methylpropyl)-2.4-dioxo-1.2.3.4-tetrahydro-5-
pyrimidinyl]carbonyl}glycine. A mixture of 1,3-bis(2-methylpropyl)-2,4,6(1H,3H,5H)-

pyrimidinetrione (3.3 g, 13.73 mmoles) and diisopropylethylamine (5.2 mL, 30 mmoles) in
dichloromethane (100mL) was treated with ethyl isocyanatoacetate (3.36 mL, 30 mmoles) and
stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and

25  evaporated to a solid which was slurried in hexane and collected. The solid was taken up in
ethanol (10 mL) and treated with 6 molar sodium hydroxide (6 mL) and stirred for 2 hours. The
mixture was acidified with 6 molar hydrochloric acid and diluted with 6 molar hydrochloric acid
stirred for 30 minutes to give a solid which was recrystallized from acetic acid-water to afford the
title compound (3.15 g, 67%). 1H NMR (400 MHz, DMSO-ds) & ppm 13.11 (br. s, 1 H), 10.13 (t,

30 J=5.81Hz, 1 H),4.13 (d, J=5.81 Hz, 2 H), 3.67 (d, /=7.33 Hz, 4 H), 2.02 (dq, /=13.80, 6.92 Hz, 2
H), 0.85 (d, J=6.82 Hz, 12 H)
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25evaporated to a solid which was slurried in hexane and col |l ected. The
solid was taken up in ethanol (10 nL) and treated with 6 nolar sodi um
hydr oxi dewQe@oorkisoamd stirred for 2 hours. The m xture waeTAS2@i7HOrSd4 Wi th 6
nol ar hydrochloric acid and diluted with 6 nolar hydrochloric acid stirred
for 30 mnutes to give a solid which wa %Qc?zcrystal i zed fromacetic
acid-water to afford the t|tIe corrpound’ 15 g, 679 . 1H NWR (400 WHz,

DVSO- d6) S ppm 13.11 (br. s, ﬁ@(d 301=5.81 Hz, 1 H), 4.13
2

(d,1=5.81 Hz, 2 H), 3.67 (d,. 2002 (dq,./=13.80, 6.92 Hz, 2
H, 0.85 (d, J=6.82 Hz, 12 LT)D 0Q7/150 E\IISCT/ US2007/ 071854 Exanple 112
Al- '3- 2-Cdoro leth 1 -6- 11>’d\'r0|(e Stch 1-1 2 4-oxadiazol-3- 1 hen 1 -2
4-di oxo- L2, 3,4-tctrahydro-5-ovrim di }carbonyl I gl ycinc 5112a)

1- (2- Cycl oorouvl et hyl ) - 3-[ 3- (5- net hyl -\12, 4- oxadi azol - 3-yert henyl1J- 2, 4, 6( 1H,
3H,51-h- pyrimdinetrione. Q/cl opr opy4et hyl am ne hydrochl ori de (588 ny,

?2811 m_ml i clopropyle dox Wass | I’t%alt F£I4V(§Axacpazol— - rer? ﬁg—tdpoﬂ)—am nc

i socyanat opheny1) - 5- met 1
m Xt une sti
was agde\émr? -
washed wipyhimidimandicae. ﬁydmmqiyﬂaﬂtyﬂalnla@hydrc&hldn@a{ﬁ BE meh. 831ym1rnbla®hn chiorofvart 6¥r aphy
(0-4. 0% han or o ane i the tidle nd (425 ng,
5505 11 R o6 e ™ e RRTEIIRRT € D bR g st Gug BT 36528 28

I H), 7.985(yanatdphenylj-5Hagthyll-1)4- oxﬁdﬁZblc( (t973 st &Bmhiples)l Hie,mixtuB6yasdtiagd f0=7. 96,

LI N T S YO Y e
15(tdQ . Jﬁuﬂzljfheflmﬂ(ﬂlré-lwas \iashbd Wil Bnolk Kydrochloric acid and purified by flash

; 342- Cycl oro hyl h dr 9% h oxadl l.g,oheny1]
!2 4 dlcog(o(rjn gy@ 4{ o pcthapp] a1¥ %chlgrfm% I”E% g¥ve tI1ie tltélle compound, Z(QiS mg,)Q %o 5)

- (2-cycl optr SR (GO(hlyﬂH)z GHLOROFORM-d) 3 ppm 8.19 (ddd,J 7.96, 1.39, 1.26 Hz, 1 H), 7.95 (t,

A b r e AN R TR T o R b
| n d| chI CGH)OBRY (3ahH), 258 (sri3)H)was4 t r.ﬁ:'a@ed Hpy 0.67 ed. 7y (m, i1 SOcy &nal. staee at)e0. (L60

| £s) rred overnight. The m xture was washed with 1 nol ar
hydr oéhl ém Se%’ éj?g'fszth r| ed and evaporated. Thc residue was dissolved in

ethanol (5 nL) and treated with 6 nolar sodium hydroxide (2.0 nL). The

m xture stir
(x2), Y\@Zb) H-evapor-aReseE gt e Grimeimeite): o 3.5%
nct hanol (ﬂoxb%me-&dn@h\&lﬁ(b d—bV@Iﬁ_ﬁlVl}hﬁbﬁﬂVﬂ)bECIﬁﬂ nipﬁﬁitdre\Mﬂllthmropylethyl) 3-

[3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2,4,6(1H,3H,5 H)-pyrimidinetrione (418 mg, 1.18

20  mmoles) and and diisopropylethylamine (408 uL, 2.36 mmoles) in dichloromethane (50 mL) was
treated with ethyl isocyanatoacetate (160 uL, 1.41 mmoles) and stirred overnight. The mixture was
washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in
ethanol (5 mL) and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was stirred for 2
hour, acidified and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography

25  (dichloromethane to 3.5% methanol-0.1% acetic acid) gave the title compound which was
recrystallized from acetic acid - water (290 mg, 54%). 1H NMR (400 MHz, DMSO-d;) & ppm
13.10 (br. s, 1 H), 10.06 (br. s, 1 H), 8.05 (d, /=7.83 Hz, 1 H), 7.98 (s, 1 H), 7.67 (t,J=7.83 Hz, 1 H),
7.55(d, /=733 Hz, 1 H), 4.14 (d, /=5.81 Hz, 2 H), 3.88 - 3.98 (m, 2 H), 2.68 (s, 3 H), 1.50 (q,
J=7.16 Hz, 2 H), 0.66 - 0.76 (m, 1 H), 0.42 (ddd, J=7.83, 5.68, 4.17 Hz, 2 H), -0.01 - 0.08 (m, 2 H).
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recrystallized fromacetic acid - water (290 ng, 54% . 1H NWVR (400 MHz,
DMSO-d6) S ppm 13.10 (br. s, 1 H), 10.06 (br. s, 1 H, 8.05 (d, .1=7.83 Hz,
1 H, 7.98002807/1504y, 7.67 (t,../=7.83 Hz, 1 H), 7.55 (dPCIABR2B3/0HB54 |
H,4.14 (d, J=5.81 Hz, 2 H), 3.88- 3. 98(n1 2 H, 2.68 (s, 3 H, 1.50 (q,
J=7.16 Hz, 2 H, 0.66 -0.76 (m 1 F% %»(ddd, J=7.83, 5.68, 4.17 Hz, 2
H, -0.01 - 008 (m 2 H. 30 W2 ﬁ??f% 811PCT/U82007/071854 Exanpl e 113
N- (13- (2-Cycl opropyl ethyl )-6-h 10Xy~ 1-14- (2 met hyl-1

3-thiazol -4-yerthenyll-2 4-df6§g 3 4, Jtetrahydro-5- pyri midi nyll
carbonyl)glycine 5113a)
1- (2-Cycl opropvl et hyl ) -3-1442- ntt hy N3- hlﬁAaﬂ 4-vfl phenyl1-2, 4, 6(1H, 3H, 5
11)- pyrimdinetrione. Cyclopropylet&%T ione Iydrochl ori de (620 ng, 51
mmol es) in chloroform (50 nL) was trez%fd wi th diisopropylethylamne (2.1

IS

m., 12.0 mmol es) followed by 4-(4- isog¢yanatophcnyl)-2-ntthyl-1, 3-thiazole
(1.1 g, 5.1 molcs). Thc m xture was irred for 2 hours, nalonyl
di chl ori de -Ies) was .dde and the m xture heated at 630 for
2 hours. X srclopropxlethy D-6.hydboxas 1[4 ks | dothigzoled-xDphepyl]-2. 4= 1,

purified by flash chronatqgﬁﬁghu)iﬁ»nnﬁmﬁeﬁéaﬂdmm%9¢mﬁd1 dlchloronethane) to

glve he t|tIe onp?und (%2 339 NVR (400 NHz LOROFORMd) 5 ppm
.03 0d, M@Mﬁ ety g, 3-thia E—#BMEMM 4.01

- 4 1|0 ( mpvamlﬁ;&lllnetra)élgggfg(ﬂopr@[il}lle)thylﬁmﬁelh)(d&)chﬁmﬂ@ 620mdS. (ﬂmo%@-}lﬁl chlOrofofm~(5®. 78

ﬁp (13- ( 2 It1y>cvraééfe?t &4 Vi é]fSHR}rPPWetBYIPf%F &?x&/m& %40(4@0%@[ ﬂ&lﬁwef bgf‘t@-)

i azol - W%&hﬁﬂﬁﬂeﬁy%%et@lﬂ@ -thiazole (1.1 g, 5.1 mmoles) The mixture was stirred for 2 hours,
21( g 2y§| tag gi\f{lgf)rp&ﬂ (? EP%JLI[ 2. O(nlznrll(\)/lless (\:V?lg 2113(812(\{ dg[Lé/ I(l-’:llxn ee heateglat é3 C ?or% hours.

met hylb- 1, Bretrhk @zl as %Mie)lmﬁﬂyﬂldlar%ydm@ﬂ&ld aaid,aédrli)urmealbmﬂdshrwtdiﬂawg&pﬁﬁ@ mg, 1
67 nnolez% and and leﬁopro et

h
di chl or onEUh A i dHehlorgmet %%%zt%@%a% titfe %@?Lw?'(é%o%céﬁa@m {55 54@8 (224 uL,
2.0 mol eshzat GroFoRd-9B8@pRIgdntd, /RS9 M X1 H}’@3W§I\Bﬁsﬁﬁﬁ(dm=t8r84l{z@ﬁ§”

hydrochlorlc aci d éxZ) dri ed and evaporated. The residue was dissol ved in
et hanol (10 (End B rietted i LA 6 %Hﬁ)dr%éa»dﬁ B RY df-6% (e {2084 nfp0 (nphe

m xture wag) gkt 088 horug hour, acidified and extracted with ethyl acetate

(x2), drled)and evapor at ed. Flash chr omat ogr aphy (di chl oronet hane to 3.5%

nethéﬁol-o. 1% acetic acid) gave the title conpound which was obtai ned 25as

a solid f1r1®151)1 dveﬁshylc&%&%ﬁvletﬁai@ hWoxeY% (2-rhEhNMR.- {h{’aQ& szheﬂm dBko 6

.....

flflm 13. 7. 37

(d, J=6. h 5 ' 1 f - ,a 'e er_rl)p.btureg)f ggZ cjgzl(g)gopel}ﬁhyg 3 (22 74

I(—l;S’ g 0311r(163th)5-q 3(tﬂlazoll4—ﬂ)pggni/h|22; 4 @( 1)7')31—1 Qf)%?nml(ﬁ)ne?rﬁ)né 818 IngHl .67 B les) 291'(146 (m 2
, q

and Husopropylethylamlne (578 uL 3 34 mmoles) in dichloromethane (50 mL) was treated with

20  ethyl isocyanatoacetate (224 ul, 2.0 mmoles) and stirred overnight. The mixture was washed with
1 molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (5 mL)
and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was stirred for 2 hour, acidified
and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography
(dichloromethane to 3.5% methanol-0.1% acetic acid) gave the title compound which was obtained

25  asasolid from diethyl ether. (210 mg, 27%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.11 (br. s,
1 H), 10.08 (br. s, 1 H), 7.97 - 8.05 (m, 3 H), 7.37 (d, J/=6.82 Hz, 2 H), 4.14 (d, /=5.56 Hz, 2 H),
3.88 -3.98 (m, 2 H), 2.74 (s, 3 H), 1.50 (q, /=7.07 Hz, 2 H), 0.65 - 0.75 (m, 1 H), 0.37 - 0.46 (m, 2
H), 0.03 (q,/=4.72 Hz, 2 H).
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WO 2007/ 150011PCT/ US2007/ 071854 OH 0 0 N

(13- Cycl ohexyl- 6- hydroxy- 2, 4-di oxo-1- (4-pi peridinvl)-1, 2,3, 4-tetrahydro-5-
pyri m di nybl2eewtsootyl | gl yci ne 114a) Phenyl net hvl 441, 3- #COAIS2007/071854

L3-di hydr o- 2Hi soi ndol- 2-v11-1- Pi peri di necar boxyl ate. A 5m xture of benzyl
4- hydr oxy- 1- pi peri di ne carboxylate (2.0 g, 8.5 mmoles), phthalimde (2.5 g,
17 mol es), triphenyl phosphi ne™ 4. 4699”17 mmol es) and dii sopropyl
azodi car boxyl ate (3.345 L, 17 i°%f'l ed together in
tctrahydrofuran (60 nL) for 5 hourgQ\T M xt&ire was evaporated onto silica

gel and chromat ographed (hexane toOGOi)ePhyl acetate - hexane). The

fractions afforded crystalline produet~on standing (1.5 g, 48%. 1H NWR
(400 MHz, DWVMSO-d6) 6 PPm 107.76 - 7. (m 5 FD, 7.37 - 7.41 (m 3 H, 7.30
- 7.3T (m 1 H, 471 -4.83 (m 1H,74.18 - 429 (m 1 H), 4.14 (d,1=13.64

Hz, 2 H), 2.16 fdg cveldibxylb-1§drokgn .4 FdQ- Ba- Iﬂgerldgwhbl 2,34 18rakydiro-5=6. 32 Hz, 2
T- T) 1146) Phenyl nethyl 4-am no-1- 6|ner|d|necarboxylate A m xture of

phenyl met hyI 4- (1 3-di oxo- pyrimidinyl]carbonyl} glycine

151, 3- di hyidk)0-phddyim&Bi1de 5-Eo 1) 3- aﬂlpdrmyh@hlﬁ@@@rvmxmb@Idaleéaifbo‘ivgte 4 11
nnDIes) and 25% hydr azi ne hydrate I n _ethano was heat ed
under °r efMigtrs S Pemy! drhvlipes! plwre-dﬂrﬁ%bawéatevé?so %@aﬁﬁama@ophﬂra@ °|(&p &dl Wi t h

et hanol andoles; tﬁm@ea%mssﬁné @ 4 oS0} indlolel)hﬁd aﬁéobﬂ)py\raéocﬁ&awo&y@g (3. pushetihyl

ether, collected, washed with dieth ether and the filtrate evaporated to

gi ve t he ®PelFY W@W&Hﬁ%@g%ﬂé}ht%ﬁyd@ %&60 )nliif?rﬂmurezx@be R g SRRtV d) 6

ppm 7. 25 O'nt07sf11fl:5 ¢INnd alrbﬁlatogiaﬁlféd gﬁ%xan% té‘%O% 3@91 a%&at‘e 56;@1?16)( Mhe fHactibns 3. 18 -

342m @E 76 - 2.95 H? 4 (m 2 H, 1.51 - 1.68 (m 2
. 1.28 a(@ d-erygslhp&}:’)ro@cf_gn sta_pllg)g)( ﬁ’ﬁe‘l'M)rrelﬁNMR (400 MHz, DMSO-ds) & ppm

4 (3-19y cl-OReXyok- (@, §H? 47 @X@t(ﬁlt ﬁ@l‘j‘Yﬂa'oov%?dﬁ) 1 Eignm dt'g?sY(In) 110, 4.18- 429

pi rieridinecarboxyl A m xture of pheny
i no- I - pi d@rﬂ@rﬂekf‘e(ﬁbb*%‘hﬂé AH08 1orgld, EHQS 7§5dn/nﬂ>@ é@ﬁz aiirﬁlj) &Y (o fedda Hz,

i socyanaty( 457 uL, 3.6 mmolcs) was stirred in chloroform (60 nL) for 2
hours. Ml onyl dichloride (350 uL, 3.6 mol es) was added and the m xture
was stirred at 50C for 2 hours. The m xture was washed with 1 nol ar

hydrochl onigg) aghkl 1hXR) 4aRdn &Y ARRF A& L8R NAe SA l[ﬂl)@t@‘reg)? bhenﬁhﬁaﬁl £ 93@;@9 raphy
(di chl oronethane to 30% net hanol 1 n di chl or onet hanc) gave the title

conmpdénd Y33dibydrer2Hgeugdol- %HI)NWM@@CWyIaDWBé)gd‘B}I@H@ mapd 28% hydrazpe (in, 5

H, 5.10 h(yﬁpate%lés@m) nf]eﬂ@%ol (ﬁﬂ IZﬂoi) (VQQ he%teh'l)mdeflreﬁéx fof 30 firduls. Fndthixnde Q% (d,
J=10. 86 Hz, 0 (s, 2 H, 5 (d, WD 2007/150011PCT/ US2007/ 071854

1=26. 02 |.q;_vap02at re (Qlugg mthz:tlggol(am rez:vgpol;)ted tp agaliq de salidgwag plurried pgdiethyl 2

1-1), 1. %@he( Q:ollecged ]-\J'asﬁgl Wih dléhdl}h ether ékld% ﬁlﬁ-atg’évagnmateé td'%lve thd A6h cohlfpound as
113- Cycl ohexy1l- 6- hydr oxy- 2, 4- di oxo- 1- (4- oi oeri di nyl) 2,3, 4-tetrahydro- 5-

an oil (quant.) 1H NMR (400 MHz, CHLOROFORM-d) & ppm 7.25 - 7. 45 (m 5 H), 5.14 (s, 2 H),
20  4.89-5.07(m,1H),3.18-3.42 (m, 2 H),2.76 - 2.95 (m, 2 H), 1.74 - 1.94 (m, 2 H), 1.51 - 1.68
(m, 2 H), 1.28 (d, /=6.06 Hz, 2 H).

114¢) Phenylmethyl 4-(3-cyclohexyl-2.4,6-trioxotetrahydro-1(2H)-pyrimidinyl)-1-

piperidinecarboxylate. A mixture of phenylmethyl 4-amino-1-piperidinecarboxylate (700 mg, 2.98

25  mmoles) and cyclohexyl isocyanate (457 ul., 3.6 mmoles) was stirred in chloroform (60 mL) for 2
hours. Malonyl dichloride (350 uL, 3.6 mmoles) was added and the mixture was stirred at 50°C for
2 hours. The mixture was washed with 1 molar hydrochloric acid (x2) and evaporated onto silica
gel. Flash chromatography (dichloromethane to 30% methanol in dichloromethane) gave the title
compound (350 mg, 80%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 7.24 - 7.47 (m, 5 H), 5.10 (s, 2
30 H),4.61-4.78 (m, 1 H), 4.35 - 4.52 (m, 1 H), 4.09 (d, J/=10.86 Hz, 2 H), 3.70 (s, 2 H), 2.85 (d,
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Spyrimdinylicarbonyllglyeine. A mxture of phenyl nethyl

4- (3-cycl ohexyl-2,4,6-trioxotetrahydro-

1(21/) - pywormaimmydi) - 1- pi peri di necar boxyl ate (530 ng, 1. 2dTrasedcsyisand

di i sopropyl ethyl am ne (536 uL, 3.1 mmoles) in chloroform (SO ni) was
treated A 2 : t

overni gh}t,y %Ilﬂfh 2 Iil)ﬂgg(f\);\%g?vﬁ%}q@d%f (ﬁ fﬁ?%hgr(&hzc%)r oc%]?dzgl lgqgcﬁ?dh ’2)

dried and.@dpdr(at edl). The resi due was di ssol ved in i sopropanol (30 niL), the
solution flushed with 10argon and 10% pal | adi um on charcoal catalyst (100
ng) added. The m xture was shaken ina hydrogen at rmsphere at SO psi for 2
hours. Thid4di X¥-iBeC ywid apofla 2atedtrgbiviiiv-St nol ar sodi um

hydr oxi de_sol orniaht , Aci difi e nd ’ eth t at

TN TR T T AT D

(]:- gmj)-guzlg 1((2]1-2(1)ym1g1,1d1ﬁ34% plpilhﬂlhdkﬁb()tb@ﬂe NIJB:QS :nr%?mldgks)&gpggsogﬁpﬁlethg]gmmi H)
74,95 (ﬁ% LEREHCE, hi‘”%ﬁ}’ o) CES g o ¥ e'ﬂ%lls"iyaﬁ?t Byl EQ(Sd& A

Hz, 2 1- mmolas) 36d {tolredl U\leanglﬁ Mg mixtuy wa@w&ﬁe(( gith 1 mdRr bsirddh] OHQ addfl (x22. 61 -2. 73

2 Ki J=12. 38 3.H,
g..m22- 1|' )i (peza}f%ralte(ﬁ nﬂﬂej re(sgglé Yaa%ss&&e in 150£r(1351n01 %é&én{;{% Sol %ﬁjs_Peg i hJ 20 0
N O NO(; &rgoﬁ-aﬁhyd:(b%patllapyahemhgnhr):ealea]talys(t QLODum@lafyde)i pﬂim;aixtureﬁwhsystﬂalanyn %

4-d etrah - B¢ |t ]
1. (2 Oy rtadrlsy ThPR IS Bpe2 R Bl PRI w328 i et
rione Zaeydhrapdmpwyémohiylb srtutive Ohgtdl’gb‘chbﬂrﬁeden(( eﬁ@ﬁctagmto&ﬂfyliamm es) i n

chl or of or 5 te i . m ne ,
oror o) CrhGhbLesR b SERLE MO LLE PR ODNLE I BN Aol O B, 00
m xture vﬂat%)sﬂHNl\eRi(éfOOMHz DS G-ds) Babmriyl17ds, ¢ i) or0. idess, (1&6)58 d(d, =1842mm| es)

i 010 o B o a4l i £ A8 PEn s el 28 f TALE P AR B dng T 073, s

met hanol (d=dist hizor ByBBEaNC) 11 13 BOGIMe3.0he, I512/56 Hephppand - 0330mmyH),17% 1H

). 7,55 20625 o 3 R0 0P I 2 4 é@%%’%@%@ﬁ fo4ds 5, " vo
2007/ 1500}%1@@}1&)32{%7/ 071854 3.54 Hz, 3.88 (s, 2 H), 3.84 (t, 2 H),

1.44 (q,../=7.33 Hz, 2 H), 0.63 - 076(|n 1H, 0.36 - 0.44 (m 2 H,
0.01 -0.07 (m 2 H)

20 Example 115
/]
o OH O
NTX H/\n/OH
O)\N o} ©

N-({3-(2-Cyclopropylethyl)-1-[4-(2-furany)phenyl]-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine
115a) 1-(2-Cyclopropylethyl)-3-[4-(2-furanyl)phenyl]-2.4,6(1H,3H,5 H)-pyrimidinetrione.

25  Cyclopropylethylamine hydrochloride (693 mg, 5.67 mmoles) in chloroform (50 mL) was treated
with diisopropylethylamine (1.04 mL, 6.0 mmoles) followed by 2-(4-isocyanatophenyl) furan (1.05
g, 5.67 mmoles). The mixture was stirred for 2 hours, malonyl dichloride (665 uL, 6.84 mmoles)
was added and the mixture heated at 63°C for 2 hours. The mixture was washed with 1 molar
hydrochloric acid and purified by flash chromatography (0-3.5% methanol in dichloromethane) to

30  give the title compound (330 mg, 17%) 1H NMR (400 MHz, DMSO-d¢) & ppm 7.75 (d, J=8.59
Hz, 2 H), 7.59 - 7.63 (m, 1 H), 7.55 - 7.59 (m, 1 H), 7.27 (d, /=8.59 Hz, 2 H), 7.18 (dd, J=5.05,
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1156) N-03-(2-Cycl opropyl et hyl)-1-14-(2-furanyl)phenyll-6-hydroxy-2
4-dioxo-1 2 3 4- 5tetrahydro-5-pyrimdinyllcarbonyfiglycine. A mxture

1- ( 2- cyclwpnrogpyisedinyl ) - 3-[ 4- ( 2- PCT/US2007/071854
furanyl)phenyl ]-2, 4, 6(1H, 3H, 5H) - pyri m di netrione (330 rrg, 0.976 mmol cs) and

and diis | &1 (80 m.)
was trea%g%ﬁ\?\%’tlh gﬁﬁlm éégi ?h?alcl(]az‘té‘z%lé E%%s’lﬁ_ﬁpg%ﬁ WE‘%’J] ‘stirred
over ni ght().44‘|(hezmi),>a(urf§) (Ws(m déghed with | nolar hydrochl or| c acid (x2),
dried and evaporated. The residue was dissolved in ethanol (5 nlL) 10and

treated with 6 nol ar SOdI um hydrOX| de (2 0 m_) The mxture was stirred for
2 hour, adbih fy- detheldl 1\t hfues

: q eb-h
cyapoget sy fhas °M o “%B%Pfogﬂg’taﬁ(%if%ingl i

acet ate) fglamd)rﬁlhre'l]tZA,B(eHc%mf@tmdnlécB&tmrgl,e (%B@mg, !lll9|7NVRo(eémd%& D\VBO- d6) 6
ppm 13.10,.(s. 1 1 7.36
PR 32 3t Bgorbigigents (57 s Spnoady B igplorfReidie () v el Rpdnf? - 7 5
1 H), 4. ligbcgahatodeebute813 Hal,, 1217hﬁm01&)914ds(t1trpd QveH)lghtlTEeOm(qu,re widss@ash&l Hh 1 2 H. ),
(])_123 B dﬂglar(hnhrocj:'hlonc) dCldO(X56dI’1€% ang e\(an})ratzed |:Ph’e res%ug \]ilas dlg)s'oglzd Sl@hagollfg inLEXarrpl e
{11, 30Bi sa@d. triatel] wigt d’nynbpr o) hy@rdridd (DR 12, Thathiakpe waszs;iﬁcmfot 2 howhagdlifeds-
pyrimi IIc 4 n'eth ropyfiurea. A
Y ture dpd BERLARIN ac QBN el ARG BIEL Sk drShIBERYLDT 0PV Ur B3

m., 40 mfdllcblsl)omeﬂlanh métsmmémmamlmcetwcm)mamm sidlatmpgre at-chOBatogiapl@dhour s.

hydr ochl dPreSadar e GG A kacrha b LR CORYAERERR ) Bnat ne

conbi ned ppxt 3aAOL(S lvw)sh)a@is (bf. 501 H),mdoas, zhy)dv o&m DHi),7.3a¢d,d= 7dB He @ d.o4

(o 95y Ty 8% it Wt 0 40 L v L AVAS (g g B ORLLUPIRL,

H). 1166)(q,11 36BH§(2LH)LOGBBn19t7hy1innDH)41))36204661(1,]2-H§3I=6) &H) 6. 0Ty, mHjl netrione. N
N-bis(1,1- 30di net hyl propyl)urea (1.6 g, 8.0 moles) in chloroform (60 mi)
was treated with mal onyl dichloride (935 uL, 9.6 mmlcs) and heated at 70C
for 3 hours. The m xture was washedEwiniphe li6nol ar hydrochl oric acid (x2),
dried and evaporated. Flash chronpat ography (hexane - 50% et hyl WO

2007/ 150011PCT/ US2007/ 071854 acet at e n? hexane) gave the title conpound
(960 mg, 44% . 1f1 NWR (400 MHz, 6 ppm3.49 (s, 2 H, 2.04
(q, J=7.41 Hz, 4 H), 1.55 (s, 12 HJ 8% (b, J=7.45 Hz, 6 H). 5116¢)
N-111, 3-Bi s(1, 1- di met hyl propy1) - GOhF/?QLo%y-zA-di oxo- 1, 2, 3, 4- t et r ahydr o- 5-

pvii m dinyl | earbonyllglycine. A m xture of
1, 3-bis(1,1-dinmethylpropyl)-2,4,6(1H 3H 511)- pyrimdinetrione (960 ng, 3 5

mol eg) and and glijSORLAPYhRkMYILAIF B Hydrod-2 AdidhQ. BTRh @S hhidro-5-

pyrimidinyl]carbonyl} glycine

116a) N,N'-Bis(1,1-dimethylpropylurea. A mixture of carbonyldiimidazole (3.0 g, 18.5 mmoles)

and z-amylamine (4.7 mL, 40 mmoles) in dimethylformamide (25 mL) was heated at 70°C for 3
hours. The mixture was cooled and partitioned between ethyl acetate and 1 molar hydrochloric

25  acid. The aqueous was extracted with ethyl acetate and the combined extracts washed with 1 molar
hydrochloric acid, dried and evaporated to a solid (2.9 g, 78%). 1H NMR (400 MHz, DMSO-dj) &
ppm 5.37 (s, 2 H), 1.55 (q,J=7.33 Hz, 4 H), 1.13 (s, 12 H), 0.76 (t, J=7.45 Hz, 6 H).

116b) 1.3-Bis(1.1-dimethylpropyl)-2.4,6(1H,3H,5H)-pyrimidinetrione. N,N'-bis(1,1-

30  dimethylpropylurea (1.6 g, 8.0 mmoles) in chloroform (60 mL) was treated with malonyl
dichloride (935 uL, 9.6 mmoles) and heated at 70°C for 3 hours. The mixture was washed with 1

molar hydrochloric acid (x2), dried and evaporated. Flash chromatography (hexane — 50% ethyl

107



di chl oronet hane (50 nL) was treated with ethyl isocyanatoacetate (482 uL,
4.3 mmol es) and stirred overnight. The m xture was washed with 1 nol ar
hydr ochl owocoerise1ix2), dried and 10evaporated. The resipdiaSams/odisssol ved
in ethanol (10 nmL) and treated vvith 6 nol ar sodi um hydroxide (5.0 nmL). The
m xture was_stirred, for hour fied.an Wt h ethyl acetate
(x2), dr i ‘g &Nt eé%/nzg arvgttheeﬁlﬂe‘f’%m Orutrals (%bm Qé‘sﬁ)sﬂgﬁgjgkg%w (3 over ni ght,
crystall |QRHCDRGF(QRM&Y)|8¢pnm49s(k Wri), 204 (qpJHeKane 4 ol fe6t 2d)), 0as hed7wst h
hexane tOHi% the t|tIe conpound (600 ngy, 46% . 1H MR (400 MHz, DMSO- d6)
6ppm12 X‘S H)y, 10.12 (t, J=6.06 Hz, 1 H), 4.08 (d, J=5.81 15Hz,
2. 00- 10(m 4H) 1.54 (s, 12 H), 079(m 6 H). Exarrplell?O—|0

1113 gyclldﬁgx t et r ahydr o- 5-

20pvi i m djvﬂmhduﬁa]bhﬁdﬁwwglﬁin‘e‘CAI’iﬁlxtuﬂe]oTaB H?ne m§d|11ﬁah§h]yfbpyl) 2 4 6(1H 3H,5H)-

3-(3-cycl ohexyl-2, 4, tri otetr )
MRS At I LG R S eﬁﬁyéﬂp%ﬂaﬁvhwe@%héﬁ) mmelgshBey | at e
hydlr oc;ﬂ Qﬁ(:j}ﬂiﬁorﬁfthﬁl&. (2, mI). vbed tiemed eﬁ% ggﬂiiioeyugmgw{aet(hm @n4nanta 8169 ahde 5.57
Mol es an cloO i socyanat e . stirre

toget her TR AT s R T B el g Bip TR P SigtnE  Sashed
Wi t h 10 nmadvagordiadd Thetasidud veas @ik dveddX pthatod( 10 me.) 26d ti¢atdivithd @clar dVauony |

gentl & r aviis b ol e S o fuTa’ G Thauhi BEH ST R uees or! o

aci d (x2)xandtiddhed sapothic®NTig redhcarad steteapon a‘tcecdzemirghe ctykstallieedc omip evlitidvasas

obtained as.a .solid fr iethyl ether (1.. 29 400

ooy 6B 5 hotgfe RIS SR it iEing 2o s el chipohd BTl R0 oy

3 98 (d, WH)(40103\/[§8 rﬁMs@-dgl) QHm30t, (b2 s H H), 3035@-{4;;)6@1;(2151) éhoBi)(% J|2_|')5 8121(\9),é 1
.53- 1. m , 1.36-

1. 50%(5m Hz, iii)H% 2160262 (Vg m. ﬁﬂ%sl ij‘s(SHZH)zérii;(m f%s 1.15 (m | H WO

2007/ 150011PCT/ US2007/ 071854 117b) Phenyl net hyl 3- 13- cycl ohexy1-5- (

; 12- (et hyl oxy) - 2- oxoet hyl | am not

car bony1) - 6- hydr oxy2, 4- di oxo- 3, 4- di ﬁw}pg,e Y72 - pyri mi di nv11- 1- pi neri di necar

boxyl ate. A m xture of phenyl ne
(3-cycl ohexyl-2,4,6-trioxotetr yd ?2 - yr| oyi di nyl) - 1-pi peri di necar boxy

late (1.0 g, 355mm|e) and an ylamne(12n1_ 7.0 mol es)
i n dichloronethane (60 nL) was tre e® hyl isocyanatoacetate (450
uL, 4.0 mmol es) and stifled overni gh T e m xture was washed with 1 nol ar
hydrochloric acid (x2), dried and eva rated to a glassy solid (1.3 g,
67% . 1H NVR (400 MHz, DMSO d6) 6 ppw 0 17 (hr. s., 1 H, 7.15 - 7.51 (m
5H, 4.93 -5.26 (m 2H), 4.50 - 4.79 (m 2 H), 4.17 - 4.27 (m 2 H), 4.08
- 4.17 (m 2 HAV-{B-GRlehtxyiP-Hydioxg-2i4ydioR- KB-pipet @Ry 3 . 2.3 srietrahydyo-52, 58 - 2. 85
(m 3pH), 2.33 -2.48 (m 1H)%‘€ﬁ%ﬂé@@(gﬁémﬂ?%§lm’ 1.68- 1.86 (m 4 H),
1.62 (d, J=11.62 Hz, 3 LT), 1. 1.24- 1.34 (m 2 H), 1.16-
1.26 (m 14749|) Pheny(ipethylB- (3’v¢lphexgl-24).6-triokFigiralydro-1(2H)-pyrimidinyl)-1-

, 13- Cycl ghex X iNn r dr o- 5-
15pyri i LI)’IC I}iﬁig%;d%ﬂét% néxtﬁlre d(iqf%érngﬁS glﬁmgpl%d'hg | éﬁ@oxyl&te%y@roéﬂ(grﬁlte (I’“g]ly
Phenyl nethy. §34®1O¢f§$b IdDmWile@yl(afﬁEr@(?@tdiy B.6% yimokes) and cyclohexylisocyanate (708 uL,

5.57 mmoles) were stirred together in dichloromethane (60 mL) overnight. The mixture was

25  washed with 1 molar hydrochloric acid (x2) and the solution dried. Malonyl dichloride (650 uL,

-

6.68 mmoles) was added and the mixture was heated under gentle reflux for 4 hours. The mixture
was washed with 1 molar hydrochloric acid (x2) and the solution dried and evaporated. The title
compound was obtained as a solid from diethyl ether (1.0 g, 42%). 1H NMR (400 MHz, DMSO-
ds) O ppm 7.24 - 7.47 (m, 5 H), 5.09 (s, 2 H), 4.35 - 4.58 (m, 2 H), 3.98 (d, 2 H), 3.68 (d, /=4.29

30 Hz,2H),3.35-3.60 (m, 1 H), 2.32 (q, 1 H), 2.07 - 2.21 (m, 2 H), 1.66 - 1.87 (m, 5 H), 1.53 - 1.65
(m, 3 H), 1.36 - 1.50 (m, 1 H), 1.26 (q, /=13.05 Hz, 2 H), 1.03 - 1.15 (m, 1 H)
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oxoet hyl ] am no} car bonyl) - 6- hydr oxy- 2, 4- di oxo- 3, 4-di hydro- 1( 2/ 0- pyri m di nyl ]
-1- piperidinecarboxylate (1.2 g, 2.15 mmvles) was stiired in a m xture of
acetic acw0 20@015nd1) and 48% hydrobromic acid (5.0 L) f@CTAG200007854
reaction inconplete. The m xture was then heated at 60C for 2 hours,
diluted with water and extracted with ethyl acetate (x5). The conbi ned
extracts 20were dried and evapor at ed, and recrystallized fromdiethyl ether

- hexane ltlﬁb)giRhen llnah li3t e d - )-2-309hy 1] drkin DIV bO e B6-Mitoxy-
DVBSO- d6) 6, | S 10. 11 ), . 8..86 12 (s,
1 H, 4. 63 ; 1(0 k A ate 6A 1xtur/e(()ighe§;?llr_x?§"czhy?3_l_

3.28 (d, @3 :;iﬂolﬁriyle‘l; 6 molxa’c)et;rahzdr'zﬁ?l(:(lti) py.ﬂlnﬂdmﬂﬂl-blﬁ)prldmdd)irboﬁll?ﬁﬁ(l(ﬂgj,3 5)=12. 38
3.54 Kz, d, J 1 1.69- 1.81
(m 4 H) mTHéxsan% i dflsg%op}ietﬁ%mlge @72 1(1%31';3 mmgole, n%]o.cl}g) H‘ﬁﬁj\e (6% (aq 1=12. 97
Hz, 1 H) tiexmdpite cthiiBsdOrhmtohketadcd (456nReAN IﬁmNeQ(}nd stlrred overhi-ght TBe mixture was
- Cycl ohexvl h oOxX\V -2, 4-d] 1- TOnhen | 0X bo
-3-ni neri di Snvl\)fl}11 ]glailalihygroﬁhlf) et ?"éﬁ@%%“? af)lgre Yall?lo%l ny % Ssﬁo%ilfﬁggél %"ne WO
ggg?/ 15|0GIHWRI(@$2M®E/DWI$®5&)8pmeOlﬂbemyhlmﬁl'hyﬂ 751(mb5 H), 4.93 - 5h26 (m, 2 2 ad
-cyc X oxy i
oxo- 3, 4- %‘} ‘?ﬁ%%% Hﬂiﬁ%@ %ﬁ%e%/ d&%@g&r%% ?Q{é‘z (z%doé/% 0.18
ngl €g) dvmoss (d15$$1)lzchL 2.8% (et hanal.33(- &@t(_ﬁd,) Ha,rod 1t- rmﬁﬁi;IZW)tlfB@dl_rﬂﬁ!(&I; 4$1(),g|h um
ydr oxi de .5 | u s Lre r s i difi an
extract edl‘Q(r%i](fjh] —Z}h%,ﬁzggfg}ngé é E%?g 11@6'1'% n'g?%g’& 2<29[SJ<)1’ ?iét %'z‘gg%r“eé\fvg‘g%éd with
| nol ar hydr@chimric acid, dried and evaporated to a foam (80 ng, 84%. 1H
NVR (400 MHz, DMSO-d6) 8 ppm 13.11 (s, 1 H), 10.17 (s, 1 H, 7.30 - 7.40
(in, SH, 510 (s, 2 H, 4.57 - 4.69 (m 2 H, 4.13 (d,1=5.81 Hz, 2 H),
3. 95 - 4. 0897§mN-2[3H)vcloBexb4-6(hsdrody-B}-dicko A A3 {peridinid)-1.23. #Btrftsydrol 5-H) , 2. 36 -

2.48 | T-1 5 J=11
J-11. 1§7 s méé Q%I car%o%yg}é lyc e éé SQ{;om?eHﬁhel;%lnf%yY? £3 gygﬁ)?\ﬁ)éy é (W@t&yl@)@l?%i 18
(m 1 H &Getﬁﬂﬁﬁﬁioecaiﬁxﬁlyl) 6-hydroxy-2,4-dioxo-3,4- d1hydr0 1(21-1) pyrimidinyl]-1
W111-(1- Acet r cl ohex dro o
WL (L et RLRR | S ) el ot O i o Vi bR
N- 1[ 3- cy diyahbiynic zﬁnd‘(;ﬁd)hﬁ})()ﬁer2404hodfs(}>¢eacﬂ1er( Begnpac.i Thowmixiurd was Bedthdart hahydr 0-
5-pyrim rbon aceti.c ac
RO it T AT A A T R G S S SR e
m Xt @0e wease dixdlaed cvagdohiet,@dd véctybtaBizdiyrona diethal eehed A dexaas toagilhewhd itlel m)l ar
hydrochlort ¢ adl thotXShoo S AL oS ¥ARChRIE s SHaS 0 84 (br. 5., 1 1), 10,11 5. 1

H), 8.86 (s, 1 H), 5.12 (s, 1 H), 4.63 (t, /=12.00 Hz, 1 H), 4.09 (s, 2 H), 3.66 (t, /=11.37 Hz, 1 H),

3.28 (d, J=10.61 Hz, 2 H), 2.77 (t, J=11.12 Hz, 1 H), 2.36 (dd, J=12.38, 3.54 Hz, 1 H), 2.22 - 2.32

(m, 2 H), 1.89 (d, J/=12.63 Hz, 1 H), 1.69 - 1.81 (m, 4 H), 1.55 - 1.67 (m, 4 H), 1.27 (q, J=12.88

25  Hz, 2 H), 1.11(q,J/=12.97 Hz, 1 H)

Example 118

Doy O Lo

)\ H

N e}

e

N-{[3-Cyclohexyl-6-hydroxy-2.4-dioxo-1-(1-{[(phenvlmethyl)oxy]carbonvyl}-3-piperidinyl)-

o)

30 1.2.3 4-tetrahydro-5-pyrimidinyl]carbonyl} glycine
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chr omat ogr aphy (di chl oronet hane to 4% net hanol -0. 1% acefic acid in

di chl oronet hane) and 20recrystallization fromethanol - water gave the
titl e compoune /150010 ny, 31% 1H NWVR (400 MHz, DMSO d6) PETmsmojzmmm(br
s., 1 H, 10.17 (s, 1 H), 4.46 - 4.73 (m 211) 4.25 - 4.46 (m | H, 4 13

(2d19 4‘] (:,[5, 555 T;’Péagny::%léth)i 33%—@(‘21%%3211 5(@[24% %lo?é)—f—%ﬁoe hi%mt)}mar%ﬁn)‘_ﬁ 6 ﬁ}idr - 2 0 2’

(2 x 5, 3 X-diodo-BI-dihlyd®71 (LM pyﬂnrl-rﬂmyl]]:l6ﬁ)eﬁdlnqcaﬂbokﬁlate U.04 ing; 0.18 mwholes) wds H) ,

1.19- 137 2 (=1 e.120 a 0O0ONDO
WD 2007/ 1%@%%&%%0@?&)71@f at%ﬁnkltl]i&/ acr)rs]%)%u Hg(lrox&e 8'5 mlgﬂ ﬂle fure
f14-fl UOI’WBSB‘eiI(rd:drfmfl hmllrsamidliﬁyd arﬂhemamtddmﬁlhwyl aoeﬁtel‘(yl’)r Cﬂnye(ﬁnbdnedie&wmtsl 2,3, 4-
tet dro { o

Ni ( ;_atég;clr Oeh Qs%r%wﬁl(ljll m%ia} ﬁ)gfr%% d)¥ C agdy(f:nlﬁ(ril gnd eV{lpeorzﬁ cﬁ foang&b n¥g, 84%). 1H

pyr i mi di nyMIRqaNbaryIabyChrthiper (AT, 10.07 mDIRS A0 - P em, PEL, As8Kum

b o do. (455 g P17 MG ol 2r i bty et G oo W0 WL Gof Blst y

stirred a73100CH)K 286 32.howi,s.H)IReS (4, ¥t U Hvas Hpadutoed 8204 H),nod2a,

o gani ¢ bt [T Bs 'er-3° ushih Wit k|- ot o 296 BRn YL alG Gna

evapdpat ed. The residue was purified by flash chr omat ogr aphy (10-50% et hyl
acetate in hexane), the required fracti evaporat ed, 10dissolved in
ethanol (5 nL) and | nolar sodiumh € sol ution (3.0 m.) added. The
m xture was stirred overnight, aci flgq %nd extracted wth ethyl acetate
(x2), the conbined extracts shg\gj:@y 1]lnmolar Jaydrochloric acid, dried
and evaporated. Recrystallizatnon X 'ﬁ/e\gave the title conmpound (184
ng, 38% . 1LT NWR (400 MHz, DIVBOd6)))5 13.20 (hr. s., | H), 10.11 (hr.
s., 1 H, 7.67 (dd, J=9.09, 2.78 Hz H)y, 7.45 (ddd, J=8.40, 2.65 Hz, 1
H, 7.29 (dd, J=8.59, 5.31 15Hz, 1 H)@.ls (s, 2 H, 4.64 (t, J=12.00 Hz,
1 H, 4.13 (d, J=5.81 Hz, 2 H), 2.24 2 H, 1.78 (d,

N-{[1-(1-Acetyl-3-piperidiny])-3-cyclohexyl-6-hydroxy-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine
15 A solution of N-{[3-cyclohexyl-6-hydroxy-2,4-dioxo-1-(3-piperidinyl)-1,2,3,4-tetrahydro-

S-pyrimidinyl]carbonyl} glycine (500 mg, 1.26 mmoles) in acetic acid (5.0 mL) and acetic
anhydride (5.0 mL) was heated at 130°C for 2 hours. The mixture was cooled, diluted with ethyl
acctate and washed with 1 molar hydrochloric acid (x3), dried and evaporated. Flash
chromatography (dichloromethane to 4% methanol-0.1% acetic acid in dichloromethane) and

20  recrystallization from ethanol — water gave the title compound (170 mg, 31%). 1H NMR (400
MHz, DMSO-dg) 6 ppm 13.10 (br. s., 1 H), 10.17 (s, 1 H), 4.46 - 4.73 (m, 2 H), 4.25 - 4.46 (m, 1
H), 4.13 (d, J/=5.56 Hz, 2 H), 3.67 - 3.92 (m, J=4.55 Hz, 1 H), 3.24 - 3.43 (m, 1 H), 2.94 (4,
J=12.63 Hz, 1 H), 2.34 - 2.48 (m, 1 H), 2.25 (m, 2 H), 1.97,2.02 (2 x s, 3 H), 1.69 - 1.87 (m, 4 H),
1.62 (m, 3 H), 1.41 - 1.57 (m, 1 H), 1.19 - 1.37 (m, 2 H), 0.97 - 1.18 (m, 1 H)

25

Example 120



1=12.63 Hz, 2 H), 1.53 - 1.73 (m 3 H), 1.28 (q,1=12.72 Hz, 2 H), 1.10 (q,
J=12.63 Hz, 1 H OH 0 Br 20N-(

3- [ ( 2- Br oworzh@mmsbiimet hyl | - 1- cycl ohexyl - 6- hydr oxy- 2, 4- di ®X0AB2®;787¥854 et r ahyd
ro-5- pyrimdinylf carbonvQglycine A m xture of ethyl

N4( 1-cycl - '

pyrimdin P X X
carbonate (750 ng, 5 35 muhrds)rcafhpyrEnibinghmibengidlydoreoni de (480 ng, 1.92
mmol es) in dimethyl acetan 6 S 25vi,goy. ousl iL.rred at 100C for 3
hours. The mi 2? Iﬁlﬁ%ur\?\/ggetﬁ?&?[gﬁé¥cﬁ%@g}zyi% ra(t)?(y'%8&%%X8?11I’%%’?%etr§c¥dgo'g'nd extracted
W t h et hylyriegdtydicerbényilycinite (30 miy, hedmarigamul. pathistumorasbonge &50aghedSw th 1
mol ar hydrochlori ¢ caci d _and ev ated. The residye was purified by flash
chr ot Sgr SRy 24 ARG P SR I RS BB P T acti one
evapor at elimetblylsstmided 6 inl.) sthaigalouylbstimedl agld°CLion® haurs. s Gk mixhy easopouche
solution .(3..0 dded. The m xtur S .Stirre vernight . cacidified and
S0ext r accidd et LG TR IR SR b S S bl Bl 7T
nol ar hydobobdsorarewabedyitldt mekir Bynltocbloaip acidbelkvaiReged) sTlad redichgtwas purfifitedm

2007/ 15001 1 BCORTHHTEY 06T SRR e R TB bR LR R 13, 1
(br. 19., dssélyed ih@thddl (Joml) mnd,1 rloléd)spdidmGFdroxgide solution 960 mL) ddHedZThe nikpe 7. 32
3575, Bt okt gl prlr Su iy g ety oot Esppiheddyds 4667,
J=5. 81 Hawith2l hlar dRGhIpgc ac2d, Hyicd dhd 2Oapprhted JRAPysBBizktiqn fRnHycxark, e thd fi7@ (m 3
). 128 (a0 Jattd, e 2 HordcadOuh DRSO 38kt ol BRI 422 O

s., 1 H), 7.67 (dd, J=9.09, 2.78 Hz, 1 H), 7.45 (ddd, J=8.40, 2.65 Hz, 1 H), 7.29 (dd, J=8.59, 5.31

15 Hz, 1 H),5.13 (s, 2 H), 4.64 (t, /=12.00 Hz, 1 H), 4.13 (d, /=5.81 Hz, 2 H), 2.24 (q, 2 H), 1.78 (d,
J=12.63 Hz, 2 H), 1.53 - 1.73 (m, 3 H), 1.28 (q, J=12.72 Hz, 2 H), 1.10 (q, J=12.63 Hz, 1 H)

Example 121
O
OH
X
LY
o} N e}
L

20 N-({3-[(2-Bromophenyl)methyl]-1-cyclohexyl-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35
mmoles) and 2-bromobenzyl bromide (480 mg, 1.92 mmoles) in dimethylacetamide (6 mL) was

25  vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric acid
and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar
hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-50%
ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar
sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and

30  extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid,

dried and evaporated. Recrystallization from ethanol-water gave the title compound (150 mg,
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Cl ONO

N- (11- Cycl ohexyl-3-112, 6-di chl orophenyenet hyl | - 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-
t et r ahydrwo2e007/1500yr i m di nyl | car bonyl i gl yci ne APGITAISa00g/00f85€t hy|

N-[ (1-cycl ohexyl- 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-t et rahydr o- 5-

Pyt 9 oD SRR AN S (TG0 il TRUE T Y LS U

nmol es) iJr7dbnetdyd, achl ase ded, (/67.50,)1. Mas, VHYI2ausddystd4 t.edHatl HQ0G3for 3

hours. r.ochl 1 d
extract eggﬁlmg‘t ﬁggtl%% %Eﬁ&to@q )?%) 4%?@0} g%ﬁ?ﬁé’dl 6351@? ﬂlfl? 2?@ et e
vvashed Wi (g 1), mob ad, JhMGMIZ(H)J Ic54aci. @ (and mByiagsagat-es. 4 The nesildag was
urifi.ed Jb?{ %ﬁ hr omat ogr aphy (10-50% et hyl acetate in hexane), the
qU| Ped 1 &ct I'G evaporat ed, dissolved in ethanol (5 nmL) and 1 nol ar
SOdI um hydr oxi de solution (3.0 nlL) added. The m xture was stirred
overnight, acidified and extracted ]\r%n lefzg acetate (x2), the conbined
extracts washed with 1 nolar hydrochf®M ¢ “4cid, 20dried and evapor at ed.
Recrystal li zati on from et hanol - gave the title conpound (150 ng, 32%.
|H NMR (400 MHz, DMSO d6) 6 PP@EW (bt. s..od H, 9.98 (hr. s., I TT),
7.43 (dd, 2 H), 7.30 (dd, I H), , /Pl)n,/4.60(t, J=12.00 Hz, 1 H),
2.14 - 2231 (m 2 H, 1.77 (d, J=I , 20H), 1.47- 1.66 (m 3 H, 1.27
(g, 2 H, 1.10 (q, 1 H 25 ple 123 a OHO NO O N O N 1(3-
112- Br ono- 5- (et hyl oxy) phenyl i net hydi - 1-cycl ohexyl-6- hvdroxy-2 4-di oxo-1 2
3 4- tetrahydro-5-pyrimdinyl)caybgaylinlycine A mxture of ethyl
N-[ (1-cycl ohexyl- 6- hydroxy- 2, 4-di oXo- 1, 2, 3, 4-t etrahydr o- 5-
pyri m di nyln gardyeridxl0b yQionadiorbdiil 1 Hbthyll-Ohyidky &4 diof V.3 4ROtk ME &b M
carbgnate (750 ng, 5 35 5mmol es). and 2- br onp- 5- net hoxybenzyl brom de (560
mg, 290 nmoles) in dinet hyl aceRdisidiavliearbonylighine i gorously stifled at 100C

for 3 hours. T,bﬁumrzsbﬂét@ylwam Qﬁﬂﬂh@ﬂrl%f}{yﬁrol ol @sxohyds eedapydresaci d and
extracted with eth acetate (x2) he copbi ned organi ¢ sol utions were

washed wiRYA™dinbica Owgﬂa%eﬁr: Wpélgaépan%ﬂ%%w é%fpa?ta%sw catpraty &5 MgeSvas
purified dmoitd) asdn 6licarBdLeRHy RGN de LRI Striybled GLdiRk By bhittHEIABRIL) whe

required fractjons eva grated, dissolved in
vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric acid

15  and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar
hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-50%
ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar
sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and
extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid,

20  dried and evaporated. Recrystallization from ethanol-water gave the title compound (150 mg,
32%). 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.07 (br. s., 1 H), 9.98 (br. s., 1 H), 7.43 (dd, 2 H),
7.30 (dd, 1 H), 5.26 (s, 2 H), 4.60 (t, /=12.00 Hz, 1 H), 2.14 - 2.31 (m, 2 H), 1.77 (d, J=12.88 Hz, 2
H), 1.47-1.66 (m, 3 H), 1.27 (q, 2 H), 1.10 (g, 1 H)

25 Example 123
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10et hanol (5 nL) and | nol ar sodi um hydroxi de solution (3.0 nlL) added. The
m xture was stirred overnight, acidified and extracted with ethyl acetate
(x2), thewoantvmsediextracts washed with 1 nol ar hydrochlporius2@aciodssdri ed
and evaporated. Recrystallization fromacetic acid-water gave the title
conpound (1Z§_ " . S.,
H, 10.12 (- — 1 HJ, 0, J-=o. 684 Hz, 1 Hj, 0©.64 — J=8.984, 3.03
Hz, 1 H), 6.50 (d, J=2.78 fdaahyliro-f-pyribbdin@UcafteonylRiydine 4. 65 (t, J=11.75 Hz, 1

H, 4.13 (d, JZ5.81 H) . 3. 9#_,_ 4225 (Sl 4 1.79

(d ./=13. 14 H" 5 &éf}."éﬁ(ﬁ%}f%fx By O,Q %142‘%‘”‘("q1,’%3fi%e.t‘%”dﬁ%? 2 H, 1.10
(q, 1=12.188m&dﬁny1);:arbi)ny!ﬂgbmipilte (382 4ngOHO M@l@ﬂ@ulv. p8i3Gium carbonate (750 mg, 5.35
_Zgl\kcgl'%)fz)%%r)%gl%s:) égc!]\?/—ééoénl)?;{ —%fe)tﬁ(%gfi%%rg CB%(?I%?&% t(%_%tnli}g\, I@mmoles) in dimethylacetamide (6

t et r ahy drmk)5vgs yigormuely mtrrgdea it @@ dri3rhoyisi ridhe mixture was poureddinterlendér et hyl
N-[(1-cycl ghexyl- 6- roxy-2, 4-dj,oxo-1 , 4t et rnahydr g-5- . .

by o iy R eSS e bl S G G Somtiop pes;

car bonat evgsi&i0vithgl, mblady dmoeblbesjcidand ePaphraids (Theirésidue mospirifiDbe Azshl  br om de
&t 2000 BT BERZY ool TR ARRL AL e Bk o RS M B e
and dxt r adtaed (v h aiet hpblaameivat ey dox Rip solitive (8.0midi) nddbdoTlgamkwresedsutiirahs wer e
washed with 1 l.ar rochl ori. cid _an vapaor at.ed. The residu S

a1 11 eq ByERar e Bl S GG P BB laPh I CLBLR R AR 1 he

r equi r ed rheladtyihoridordvaplodaddedd cdipsisl \Redrystalliedtivatiom dc&ticdcld-end ghvatbt ar

S0over i e contra F1-dasa ey Sk AR RSO ERMS 0By TS0 ned

extract s (washed),widshd, V=84 8e, hyde e hddoy+sc’4ag. 03 Hz,dr i e d.5and Jexzoar, atred.

ZRSS;%%ggg&%@%@&g%&%ﬁgggﬁ 25 91400 SLs 9AME Jties (M0 3 1y 295 (. 2 1), 179

(d, J=13.14 Hz, 2 H), 1.54 - 1.74 (m, 3 H), 1.28 (q, J=12.72 Hz, 2 H), 1.10 (q, J/=12.88 Hz, 1 H)

Example 124
QLI
OH
X
L0
o} N e}

F,C

20 N-[(3-{[2.4-Bis(trifluoromethyl)phenyl]methyl} -1-cyclohexyl-6-hydroxvy-2.4-dioxo-1.2.3.4-

tetrahydro-5-pyrimidinyl)carbonyl]glycine

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35
mmoles) and 2,4-bis(trifluoromethyl)benzyl bromide (375 uL, 2.0 mmoles) in dimethylacetamide

25 (6 mL) was vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar
hydrochloric acid and extracted with ethyl acetate (x2). The combined organic solutions were
washed with 1 molar hydrochloric acid and evaporated. The residue was purified by flash
chromatography (10-50% ethyl acetate in hexane), the required fractions evaporated, dissolved in
ethanol (5 mL) and 1 molar sodium hydroxide solution (3.0 mL) added. The mixture was stirred

30  overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed with 1

molar hydrochloric acid, dried and evaporated. Recrystallization from acetic acid-water gave the
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title conpound (180 ng, 34% . 1H NWVWR (400 MHz, DVBO-d6) S ppm 13.11 (br.

s., 1 H, 806 (s, 1 H, 7.98 (d, J=8.59 Hz, 1 H), 7.53 (d, .J8.34 Hz, 1
H), 5 23 WO,200/1H0114. 64 (t, J=12.00 Hz 1 H), 4.13 (d, PESABB00FD71884 H) ,

2.24 (q, 2 H, 178(d J=12.63 H7, 2 H), 1.52- 1.73 (m 311), 1.28 (q,
J=13. 05

N (252 It e ppdund freh gﬁ@wmwmﬁgm ot B b G- 2 Fk-Ro- 1. 2.

3,4-tetr alny)dn@s B, 859 Wi, diH)yT. b @l ompafHgh yio) 308 (5,204, mﬁxnuﬁezof) Hef hy},

N-[(1-cyc y . ra-5-
vt m di b ar Bor S elded 0she i ar e i LA HdRIm. 3 Mg 28det um
car bonate}Q?BQHfrngﬁl?o@(qmrM)es) and 2-brono-5-fl uorobenzyl brom de (375 uL,
rrgol es) in dinmethylacetam de (6 nmL.) was vigorously stifled at 100C for
3 ho The m xture was poured into 1 nolar hydrochloric acid and
extracted with ethyl acetate (x2). Ehasptordsi ned organi c sol utions were
washed with 1 15nol ar hydrochlorjc acid and evaporated. The residue was
purified by flash chromat ograp@io -0H50% et hyl acetate in hexane), the
required fractions evaporated QJJTLN franol (5 nmb) and 1 nol ar
sodi um hydroxi de solution (3.0 ni) }\dd d. HThe, m xture was stirred
overnight, acidified and extracted®wh ®thyl acetate (x2), the conbined
extracts washed with 1 nolar hydraoch)oric acid, dried and evapor at ed.
Recrystal lization fromacetic dci \at er gave the title conpound (160 ny,
2031% . 1H N1VIR (400 MHz, DVSO- d8)768® | ftin 13.10 (br. s., | H), 10.10
(hr. s., ddd J8533 16 Hz,
1H), 7. 0% A , ‘ ophel ) ) 4- ..!a:. Hz,
1 H, 4.13 (d, '3 5 81 Hz 2 I—l)pvrgrl@ﬁyléarboaylwlycnﬂe 79 (d J 13. 14 Hz, 2 H),

152 174(m =27.54 6 1=12, 110

(q, 1992, 97 A qiyyre Oﬁ%&éﬁv ibF@iOPE’S”IQ }Ef;lf"éy igrog- 'te“\?@d%"'s'

2007/ 150%&8@5‘}@5&9&@4 Qi§di8&4 (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35
mmoles) and 2-bromo-5-fluorobenzyl bromide (375 uL, 2.0 mmoles) in dimethylacetamide (6 mL)

was vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric
acid and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1

15 molar hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-
50% ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1
molar sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and
extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid,
dried and evaporated. Recrystallization from acetic acid-water gave the title compound (160 mg,

20  31%). ITHNMR (400 MHz, DMSO-ds) 6 ppm 13.10 (br. s., 1 H), 10.10 (br. s., 1 H), 7.69 (dd,
J=8.59, 5.31 Hz, 1 H), 7.11 (ddd, J=8.53, 3.16 Hz, 1 H), 7.05 (dd, /=9.60, 2.78 Hz, 1 H), 4.95 (s, 2
H), 4.63 (t, /=12.38 Hz, 1 H), 4.13 (d, /=5.81 Hz, 2 H), 2.24 (q, 2 H), 1.79 (d, /=13.14 Hz, 2 H),
1.52 - 1.74 (m, J=27.54, 11.62 Hz, 3 H), 1.28 (q, /=12.88 Hz, 2 H), 1.10 (q, J=12.97 Hz, 1 H).

25 Example 126
OB §
OH
X
LY
o} N e}

Br
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N-1(3- {12-13ronp-4(1, 1-di net hyl et hyl ) phenyl | net hyl |

- 1-cycl ohexyl- 6- hydr oxy- 2, 4- di oxo-

1, 2, 3, 4- twOonradwidn@15- pyri m di nybcar bonyI | gl yci ne A m xPaTaSedo7orsys
ti-[(1-cycl ohexyl-6-hydroxy-2, 4-di oxo-1, 2, 3, 4- tetrahydro-5-

pyrim dinyl Z/?&r H? W&&M El I311r.1e Vﬁe%%n%’yl]metﬁvl - —cvc Pléxvpél—hs\l/dm)g%,?—a%ix(l){m

carbonat e (7401, 35 oM
2- br ono- 1- (brormrret hyI) éLteit:Fa dmeﬁ cip612 ny, 2.0 nmol es)

in di methyl foram qgoféhywn%@cl%' r031¥?|°¥ §t|({1 dl%41‘e(’gr %Jr )t 3 hours. The

m xture was pouré & acid and extracted with et hyl
acetate (pyﬂ)mdlﬂSh)earbmyﬂglyeldato (ﬁamg; 1.6 einutlésp psvwepotessivasdadohngtke t7r40 jngm'»Bar

hydr o hIorl o orat e _les fled

chr orrg’t ogr a(glﬁs%a (g%) 3}?0 Q dl ehl% gwenﬁ?g ((}?lez U éﬂ o8 if I ons
evapor at e;hlmethﬂfodmsrardb (/SerdL) \masengmacnmly sﬁﬁedﬂl)loeiﬁdorB hmtsarTIsmdxu;Ime gowxd de

sol ution 1(1 1 morfa11‘r)lL lgl(%ﬂ()GrlcrEtDc%laa%ld eX galctlégI exgt;hgcatce &/l]zt) th'gL%] Iq%lne The m xture

was stirred overnr t acetat e (x2), the
conbi ned sebutlolao’tese mmlm mhlaihyﬁmcakonhydd @t@iﬁvapqraiechc'fhi: reiddueewhs aurdfied

1 The. conpun oty i Ry 36 b e bl Bty 9277 11
s., 10H) ,disklyddinthanol 65 mLland)l, mcﬂar&@dl(ud hydredid6@iton (1L0 &5, kd 6 MolBSofliich
J=8. 08, He 1 H), 496 (S 2 K. 4,65 (t,
J=11.75 ﬁ?ﬁmiﬁzﬁp Olﬁ‘t%‘jdfd%% &““%%re ﬁzas O,Verﬁlfggpsacf‘gl?ed?ajlgf’?ﬁagtzfd th eﬁ‘-"ﬁ) , 1.79
( d, 112. 13cétate (2),khg coinbbidd exdtraé V&(ashed&it]l)l mdlar2@drodhl@® acith driell ahf) gvapordted.(q, 1
Exanp 0 0
11 oy et o re Mo DGy Debrgpys s e sipgind 96 7560t - anya
ro- 5- pyIIHNMmeﬂ Mehrlbmsgb&g} Eyppnme3 1A(brisx tl Wi el 004 (&t byl H), 7.59 (d, J/=1.52 Hz, 1
AT- [ ( y 4- ro-5-
oy | B o e Yo ddu T 6 o EReF A YL RO o a8 L
car bonat ) 749 (d1g:5.% 1352 H), 2.25 (q, J=11.54 Hz, 2 H), 1.79 (d, J=12.13 Hz, 2 H), 1.53 - 1.73 (m,
3 H), 1.20- 1.38 (m, 11 H), 1.1 (g, 1 H)

Example 127

O\ OH O
OH
N/%\EN\N/\H/
H
o
07 >IN o

: -

N-({1-Cyclohexyl-6-hydroxv-3-[(2-methylpheny]l)methyl]-2.4-dioxo-1.2.3.4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (740 mg, 5.35
25 mmoles) and 2-methylbenzene (268 uL, 2.0 mmoles) in dimethylformamide (5 mL) was

vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric acid

and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar

hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-50%

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar
30  sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid,
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25mmol es) and 2- net hyl benzene (268 uL, 2.0 mol es) in dinethyl formam de (5
m.) was vigorously stirred at 100C for 3 hours. The m xture was poured into
1 nol ar hyoreehisertic acid and extracted with ethyl acet Ce/Uusz@y/o7iBhe

conbi ned organi c solutions were washed with 1 nolar hydrochloric acid and
evapor at e resid fl.ash.chro h 0% et hyl
acetate |d?1 ?11exane§()rat?¢:gr gatﬁ‘{%ﬁ{e dfégg %3%%0%{;1}16 Ot edpgfgggé%vle\(}e ﬂ:%n et hanol
(5 nmL) andmpoundl( & m3BSB6)N umNMHr(m(] MstmMSOmQ)rSI(p&l (8. nil(pr. addelol. 10T gbrnd. Xt ur e

was stirr rpi,ght, acidjfjed r d, wt t hyl t (x2), the
o ned ot Pt 22 Guidd e KT8] B THOLPEL R o a0 £ogBiE T 41
2007/ 150Qa,1PET6 H220AY, 233183 4)(x. 2, 2aHY 1e8anoEat. etz Rrepas at 1. v2nhHBLEG, ( 20- 90%
acetonitrjle- er-0.1% TEA) gave the title conmpound (12 ng, 3.0%. ITT NWR
(400 %m,l'%&)e)l-lg(%érﬁgm. 11 (hr. s., 1 H), 10.15 (hr. s., 1 LT), 7.00 -
7.29 (m 311), 6.89 (d, J=6. 82 Hz 1 H, 4.96 (s 211), 4.65 (t, J=12.25
Hz, | H, 4.13 (d, J=5.56 Hz, 2.26 (q, 2 H, 1.78 (d,
J=12.13 Hz, 2 H), 1.51 - 1.72 (m 3E’F1)‘“P?65‘(12§28 (q, 2 H, 1.10 (q, 1 H).
Exarrple128aO—IOO\IO >L? on N5 ri-C
ycl ohcxyl- 3- (1, 1-di net hyl pr opyl@\hy drjoxy- 2, 4;di oxo- 1,2 , 3, 4-tctrahy
dro-5 10pyri m dinylicarbonyl|l et/ eNneYy I28a
1- Cycl ohexyl- 341, 1-di et hyl propleo-é}N ~8( 1H3K, 5HFf | yri mi di nctrione. A
m xture of 1- anmylamne (1.18 nL, 10_Jmvl es) and cycl ohexyl isocyanate
(1.28 nL, 10 mmles) in chloroform m.) was stirred overnight. Ml onyl
dichloride (1.16 nL, 12 mvles) was added and the m xture was heated at 50C
for 3 hours. ¥he oldiLA NS -EYERAPALAL ADEofy- @am&bncm& pabRRRed 15(et hyl
acet ate 10-50% 1 n hexane) to give the title corrpound (1.9 g, 68%. 1H NM\R
(400 'z, CHLOROFORM d) 5 ppm idinyljcarbgnvibelgnne 3. 66 Hz, 1 H), 3.56 (s,
211), 2. 23gfdddeydaedB quamaﬁll% 2 WEc123 ) rgﬁdlgarlonk-aé&wofzz H
1.77- 1.91 (m q&3 8, 3.16 Hz,
2 H, 1.2myjagine (28migH0 mmlee)sandmﬁlewl isogyaupte (H2%RmL( 0 m@lel?s)aascfﬂﬁrof B0 H)
20128b) | l50 &%9%)&1 ov’%ﬁnéht MaToqylrﬁlﬁltld?ﬁﬂE (1 16 mL, 12 mmoles) was added and the
propyl) - 6 hydr oxy- 2, 4- di oxo- 12, 3; 4-tetrahydro-5- pw i m di nyl | earbonyl |
gI yC| nc. Imxm%wrhéat@ﬁ at FOCYfer dhess 1Tl pixture WasrfpIejatgshang flagh chromatographe

4, G61H, (ah%@k&tatpyas 569G ﬁ@ﬁﬁe‘t) @m%%ve(tille RiidoonBothd T lzE8R0, g)lgﬁﬁlqRF(W)YMﬁE hyl am ne

(2 35 mL mol es) and i socyanat oacet ate uL, 16 mmol es) in
di chl or OF@IIWQW 4'}1§)Ppmef‘s54s(ttl vf—rlé@5af3cﬁ6f?221ﬁﬁ¢ﬁrfs6(s‘ﬂﬁ) A x tddde/~4488.washed

with 1 I f ( T

di ssol ve 2:%rll %tﬂgggm) 8%%?17(15'[8%%% T Wt haﬁw?@fj 18%2;187% yd'ngm3 (5 inL)
and stirrEd3.0%828i JHi L HZ PHD, Xk tati/e12aés 18P, 3128 dan Hh 0Bry V=4ateattd]) washed
with 1 nolar hydrochloric acid (x2), dried and evaporated. The residue was

crystallized froma snmal | am)unt of acetlc aC|d to g| ve the title conpound
(960 2Ry, 13%0p - Rhex4 ) d -By a5y go- 10. 09

g g IZI i 11)1:)_]@111}311’%1 %arﬁ(l)lh% {tgi;[cllle 121; n:l'l;tu%f ljcimhexz 3}91 { ﬁiimetllgé l_(@}l) K 216-2 22

69( m < 4-9( ngﬁflzgi)(pqummﬂW(mg (H g, rpgnoleg) ifsopropylethylamine (2 35 mL 13.6

mmoles) and ethyl isocyanatoacetate (915 uL, 8.16 mmoles) in dichloromethane (60 mL) was

stirred for 72 hours. The mixture was washed with 1 molar hydrochloric acid (x2) and evaporated.

25  The residue was dissolved in ethanol (10 mL), treated with 6 molar sodium hydroxide (5 mL) and
stirred overnight. The mixture was diluted with ethyl acetate, washed with 1 molar hydrochloric
acid (x2), dried and evaporated. The residue was crystallized from a small amount of acetic acid to
give the title compound (960 mg, 37%). 1H NMR (400 MHz, DMSO-d) & ppm 13.06 (br. s., 1
H), 10.09 (br. s., 1 H), 4.54 (t,J=11.12 Hz, 1 H), 4.10 (d, J=5.81 Hz, 2 H), 2.22 (qd, 1 H), 2.06 (q,

30 J=7.33Hz 2H),1.78 (d, /~12.38 Hz, 2 H), 1.46 - 1.69 (m, 9 H), 1.28 (q, J=13.05 Hz, 2 H), 1.11
(q,J/=12.88 Hz, 1 H), 0.77 (t, /=7.45 Hz, 3 H)
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(g, J=12.88 Hz, 1 H, 0.77 (t, .1=7.45 Hz, 3 H WO

2007/ 150011PCT/ US2007/ 071854 Exanple 129 CI OHO NN CI ONOO CCd N

f 11, 3- Bi sW0,2607dised1hor ophenyl) - 6- hydr oxy- 2, 4- di oxo- 1, 2, 3 PETIUSRe0aI0yB50- 5-
pyri m di nyl | carbonyl | gl yeine 5129a) N, M Bi s(16-di chl orophernburea. 2,6
dichloroaniline (3.47 g, 21 4 nnnleg;na@dugarbonyldllnldazole (3.24 g, 20
nmol es) were heated together in dlnet%91?onnan1de (75 nmL) for 4 hours. The
m xture was cool ed and part|t|o=ﬂ- Bbﬁmeen et hyl acetate and 1 nol ar
hydrochl oric acid, which pr odu slol i Theogﬁol id was col |l ected washed
with ethyl acetate, hexane and dfie Nve he title conpound (940 ng,
27% . IH NIVIR (400 MHz, DMSO- d6Y @ 44‘%3 2 H, 107.52 (d, J=8.08

Hz, 4 H, 7.28 - 7.35 (n1 2 FD 1286)
13- Bi s(2, 6-di chl oronhenvl)-2,4,6(1 SFD nyrimdinetrione. A mxture of
N, Nbi s( 2, 6- dlchlorophenyCurea (850 2. 43 mmol es) and nal onyl dichloride

(240 uL, 2.47 mol 500 nL was he reflux for 3
hours. Anot her } Dl es) was

added and heating contlnued fq&mﬁn&uﬂmﬂﬁbm@MhQM&s The M xture was
filtered, evaporated and purified b%& | ash chronmat ography (dichl oronet hane

to 29PmetRaHolN diihlasoqnime {37 & 2L dmpeisid 2200 ny,
8%8 0 éH I_%%}(lé‘lﬁﬁ)ida\ﬂd?e (3. @@Qﬂdﬁhol&;) RRFY h%at@@togdher il Fghed§Iibimamttick s mi) 3 (t,
, r.
N-, 3- Bi s(@OBTSdFD@ﬁFW‘HBWéﬁW}edGH%WW betyecdictibacgtats agd j mokyr hydioddiaics.
pyr i m di rh)ﬁfd' Qﬁlﬁlbﬁxﬂbhhded ghotwl r'Iﬁe so‘ﬁdma?a(ﬁéll'e@te&)fvashed with ethyl acetate, hexane and dried
1, 3-bi s(2,6-dichl oroplien 4, 6(1H, 3H, 5113N@Pyr|nld|netr|one (200 ny,

0. 478 m*rdPé‘é’)f thediﬂfssmoap@ééz) g %17n‘fo)nelft?iw @00 MiZ9BMpofeb 8 prafd4 &% RV
|socmgnabp@ﬁﬁpa%@8¢g2§H?b2807§§4mnyﬁ9es) in thehl oronmet hane (50 nL) was
stirred overni ght. Reaction was very slow, therefore additional

di i sopropylethylamne (1.0 nL, 3.4 muol es) and 25et hyl isocyanatoacetate
(500 uL, 396 nRbes)s-URsoRad) and | MeyRkxbwikidRSichRea stkdrabehw.se (3 x 20

m.) in a mcrowave reactor at 1Z0C Tor 20 m nutes. The conbi ned reaction

m xt ur es BisO-visSlerheuybared (520 mer 2.ty amoten) el imaloax| dchiorply (ddled-dpomaled. The
resi due W@%hl%ﬁﬁ»ﬁ'(y@qni)ﬂva%%aﬁlndééeﬂﬂﬁ)for§ﬁ&@st eflnhdr lah&omhﬁ’dlon%i)dl um

ed under
tr

hydroxide (5 nL) and stirred for hour. The m xture was dilutéd with ethyl
acet dfe, (%Wﬂ%f%4%@m@k®HVdﬁ%&$%#h%ma%ﬁdﬂW%Qﬁ“adwﬂedzhﬁﬂséUaporated
The mixture was filtered, evaporated and purified by flash chromatography (dichloromethane to 2%

methanol in dichloromethane) to give the title compound (200 mg, 20%). 1H NMR (400 MHz,
DMSO-ds) & ppm 7.66 (d, /=8.08 Hz, 4 H), 7.53 (t, /=8.08 Hz, 2 H), 4.93 (br. s, 2 H)

20  129¢) N-{[1,3-Bis(2,6-dichlorophenyl)-6-hydroxy-2.4-dioxo-1,2,3.4-tetrahydro-5-
pyrimidinyljcarbonyl} glycine. A mixture of 1,3-bis(2,6-dichlorophenyl)-2,4,6(1H,3H,5H)-

pyrimidinetrione (200 mg, 0.478 mmoles), diisopropylethylamine (210 uL, 0.96 mmoles) and ethyl
isocyanatoacetate (126 uL, 0.574 mmoles) in dichloromethane (50 mL) was stirred overnight.
Reaction was very slow, therefore additional diisopropylethylamine (1.0 mL, 3.4 mmoles) and

25  ethyl isocyanatoacetate (500 uL, 2.6 mmoles) was added and the mixture was heated batchwise (3
x 20 mL) in a microwave reactor at 120°C for 20 minutes. The combined reaction mixtures was
washed with 1 molar hydrochloric acid (x2) and evaporated. The residue was dissolved in ethanol
(5 mL), treated with 6 molar sodium hydroxide (5 mL) and stirred for 1 hour. The mixture was
diluted with ethyl acetate, washed with 1 molar hydrochloric acid (x2), dried and evaporated. The

30  residue was crystallized from a small amount of acetic acid to give the title compound (138 mg,
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30residue was crystallized froma small anobunt of acetic acid to give the
title conpound (138 ng, WD 2007/150011PCT/ US2007/071854 55% . 1H NMR (400
MHz, DvVBGWO@po7asppm 13.25 (br. s., 1 H), 10 11 (t, .1=5P68/ud2007071dp4 7.67 -
776(|n 4 H, 7.59 (dd, 1=8.84, 7.58 Hz, 418(d1556Hz 2 H.

Bi ol ogi cal_, Ba en about
the t ar oot Enayruat ERERgyPORGH: B f%se@ Ch S A4 b £ 2P0
measur i ng. 7o, biH)j 7059 (@d, /sas® 7Hg EARH), 48l (@cES 86 Hz, 2 H). M Hirsila, P.

Koi vunen, V. Ginzler, K 1. Kiviriklco, and J. Ml lyharju
"Characterization of the Human Prolyl 4-T-Tydroxyl ases That Mdify the

T- ;I’ypoxi aalbllguslimklagrﬁimi or- J. Biol. Chem, 2003, 278, 30772- 30780 1gC.
Wlia "The
proly ydrox
N R riteni aft Supoan g e e b EPIONT

dest r uct ilgaroRyladey, paX nathb dhcuid iatctialb &6 h@asuding Atlibaion oEREETES sell tolecul2004, 44

A A I T A ot e e
Pugh, P. of theRain@hiPkdlg,4- 15 drBathesema; MBdifyHhe Apiaiaviedidciblafudtok £ Biol Eokar, dt

"W despr a-] cible expression of HF-2ix in distinct cell

popul atigzﬂgi%%ﬁﬁﬁzéirogg@ organs” FASEB J., 2003, 17, 271-273. S J.
Klaugp C. J. Mblwlﬂlaa,ux G TllchBlls Ref. Rathfe,GJE\nZ’hgf PHHNahiwelll“Thé_ﬂﬂsleti no

Par obok, St ephenson " poxj.a-induci b ctor a
(Fi oy SUBHIONPREAES HB iSRG OR Y oR BT B b o] RpoRRiab S8
200410812t Adhvard BlazymbiReneIG BO04, 44, 7Z@lgorowska J. Kurreck, V. A Erdrrann U.
Frei, M Wesener, and K -U. Eckar dt leferentlaé the functional role
of hypOXI a- i nddct BYiesepserct §rJ“(3°“i“‘?eF)C Rosepberger. ¢ g S350 E?ﬁ’ﬁ% HorstrugsCot he use of

e e e ren ot ol £ va
e y_Cce S- or the expression o
see: 15 Maxwgll, gad K[, Eglar néyliesprﬁad Ve R Clgﬁ\e’t%?fél@? 9%%“2%%@9% cell

Prol y1- 4-ﬂdyﬁiﬁtﬂ9ﬁybﬂﬁﬂ§reﬂﬂw§anmm JHR603, $¢ NeNews. 2001 294, 1337-1340. WD
2007/ 150011PCT/ | 1@2007/ 071854 For t hef expr egzil Qn 1E2 a- C(I)@ iee: a) P.
Jaakkol a, D. R:'Nof; Oy Motineppgr, Byetf. V. (e, PU%ﬁa Iévss@mliar 0%l Yaaskel |,
A. vON  geeley, R. C. Stephenson “Use of hypoxia-inducible factor o (HIFa) stabilizers for enhancing

erythropoiesis” PCT Int. Appl. (2004), WO 2004108121 Al

20 C. Warnecke, Z. Zaborowska, J. Kurreck, V. A. Erdmann, U. Frei, M. Wiesener, and K.-U.
Eckardt “Differentiating the functional role of hypoxia-inducible factor (HIF)-1a and HIF-2a
(EPAS-1) by the use of RNA interference: erythropoietin is a HIF-2q. target gene in Hep3B and

Kelly cells” FASEB J., 2004, /8, 1462-1464.
25  For the expression of EGLN3 see:

R. K. Bruick and S. L. McKnight “A Conserved Family of Prolyl-4-Hydroxylases That
Modify HIF” Science, 2001, 294, 1337-1340.
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Kri egsheim H F. Hebestreit, M Mikherji, C J. Schofield, P. H Maxwell,
C. W Pugh, P, J. Ratcliffe "Targeting of HlLF-a to the von Hi ppel -Li ndau
Ubi qui t ylwi2o0er/Go0rpl ex by 02- Regul at ed 5Prol yl Hydr oxyl &Cirams2003orssce,
2001, 292, 468 472 1?) M Ivan, K Kondo, H Yang, W Kim J.

Val i ando, M Asara, W S. Lane, W G Kaelin Jr. "H Fa
Tar get ed f6|zhe\7|’fﬁfe%%)3| E??f%ﬁé?Pdﬁﬁ| on by Proline Hydroxyl ation:
| mpli cations fomr. szlﬁelnsl ]ng\}Iol&CY eVICHEan, 2001Wil202]. Giderd §8. GAMREQIA. vhe

R A vorritent g i i Ry Sl ot Jenyslonal, PRCEY. ki ausner

"The von Itﬂtmiel“mgm@umm&o GE PR BHEALLiGRNVRfuadGIn CMipiE B GLRdguReaonpl ex
W th hurran CU-2, a er of the CchSfame of proteins"” Proc. Natl.
Acad. SC|Pr°1U§75Yd“33‘Qi§‘?‘°n 99A‘El€”?€1%‘§’12i%?14681457 Bi ol ogi cal Assay(s) EGLN3 Assay

Material s: Hi s;)MBI?vaﬁchSm{de% AV IBEEE NS AG02 80 Dhh e SaBX Pressash, wEs. Cal i
and purified 20from an “Pré%ﬁxase affi nity columm. Biotin-VBC

[ 6Hi sSumd@peWHLY- Kaghmir. Jagpistfo Néﬂnlﬁmhatﬂwstmaw b Hirel g FyErosHati e |

-112)] angpk l‘tﬁo@orofﬂé’ﬁﬁgg{%@%é odd1s 5B fevddsF2A(467-572)) were expressed
fromE Cali. Method Cy5-l abel I ed H F2a CODD, and a biotin-1abel ed VBC

conpl ex were used to determ ne 25EG.N3 i nhi bition. EGN3 hydroxyl ati on of

the %5C@t@@é§ﬁe§sﬁﬁn%ff/§§bgl&?m'H‘aridteﬁm £cQgni tion by the biotin-VBC
Addition of a ropi unmi streptavid \é u/SA chel ate results in grommty of
f

Eu to Oy5 in th&proddes R & Nowiehdforl- Qb@e&f HoRumsgsseWeMglinchaanBfldr . A

rati o of I@l@nér@‘TE@V(ﬁJﬂ@ﬁél D hdbdk-DMGES Feks‘%} gdrd ptdABetWbrids ABLBle EApIOUith @s this
normal i zed paraneter has significant | eSs variance than the 5 em ssion

al one. 30THER Cﬁénlaafemb?nﬂfmetféﬂcéf*i faﬁlﬂmfw‘(ew” ﬁvs@f%ﬁmdoﬁ@)lf% Ts¥4nped

into a 384syehf; | ow volume Corning NBS plate, followed by addition of 2.5

pi _ of enzyme [50 niL buffer (50 mM HEPES/50 nmM KO + | nL of a 10 ng/nL BSA
in bdPfer + 6.25 pi _ of a 10ngy/nL FeCl2 solution in water -1 100 !AL of a
200 M scg,gtdlgq)&mfss@@?r bic acid in water + 15.63 pL EGN3] or control [50
mL buffer O mg/mL BSA in buffer + 6.25 pi- of a 10ng/nL FeCl2
35sol ut i FCHNS A§6B + 100 uL of a 200 mM sol ution of ascorbic acid in

water]. FahleBWsNg a 3 mnutes
His-MBP-EGLN3 (6HisMBPAttBIEGLN3(1-239)) was expressed in £. Coli and purified

20  from an amylase affinity column. Biotin-VBC [6HisSumoCysVHL(2-213),
6HisSumoElonginB(1-118), and 6HisSumoElonginC(1-112)] and His-GB1-HIF2a-CODD
(6HisGB1tevHIF2A(467-572)) were expressed from £. Coli.

Method:
Cy5-labelled HIF2a. CODD, and a biotin-labeled VBC complex were used to determine

25  EGLN3 inhibition. EGLN3 hydroxylation of the CySCODD substrate results in its recognition by
the biotin-VBC. Addition of a Europium/streptavidin (Eu/SA) chelate results in proximity of Eu to
CyS5 in the product, allowing for detection by energy transfer. A ratio of Cy5 to Eu emission
(LANCE Ratio) is the ultimate readout, as this normalized parameter has significantly less variance
than the Cy5 emission alone.

30 Then 50nL of inhibitors in DMSO (or DMSO controls) were stamped into a 384-well low
volume Corning NBS plate, followed by addition of 2.5 uL. of enzyme [50 mL buffer (50 mM
HEPES/50 mM KCI) + 1 mL of a 10 mg/mL BSA in buffer + 6.25 puL of a 10mg/mL FeCl,
solution in water + 100 uL. of a 200 mM solution of ascorbic acid in water + 15.63 uL. EGLN3] or
control [50 mL buffer + 1 mL of a 10 mg/mL BSA in buffer + 6.25 uL. of a 10mg/mL FeCl,

35  solution in water + 100 uL of a 200 mM solution of ascorbic acid in water]. Following a 3 minutes
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WO 2007/ 150011PCT/ US2007/ 071854 i ncubation, 2.5 fiL of substrate [50nL
Buffer + 68.6 pi biotin-VBC + 70.4 !'IL Eu (at 710 figlnL stock) + 91.6 filL
Cy5C0ODD wbQodiisoamfi a 20 nmM sol uti on of 2-oxogl utaric aeca/tseoomarsss + 0. 3niv
CHAPS] was added and incubated for 30 m nutes. The plate was | oaded into a

Per ki nEl mer Vic x for. i d 0 e nornmal i zed
dat a ver drebpieg s KignaBentRelstin o B BE0ut PERRYRE £HRFLL RN S0 9HE™
(b-2)/ ( 1+Rk1x$ 14 0 CgsddDDWHERN 8. 6 ai29 IﬁM@Olﬁhdﬂ draroxBplaetié Mid w,waker +9). 3nhe

maxi mum ' A activit c is the pTC50, and is the H Il slope, Al
exenpl i f .%A%%Nﬁ&a%a% agldpeubpfed é%‘ll%%eSlT’P‘bF’lT?@f‘s fadrd “H%ﬁBFf%’canH”t‘eéd invitro
EGLN3 i nhyibi kot 1ﬁ@gmgnfto)/d¢se ré:si%nse @@sﬁﬁie@moﬁ}@mdld%%& fitby tA¥A gEARgsy of 0. 8
nanonpl ar to 20 m crono ge represents the data accunul ated as

of the tiYBSHr Avationy —tah @ %lpﬂq%é&lﬂf%@ TorcE A the SURIMNE RaGIAK RS Sy i ati ons

i n | Csodahaifue 74 RV, b althOPIE | shdrdEageMisslogondi tions and variations in the
nmet hod(s) used fromthose given herein above. Thus, these values are to be

viewed as i || S} pempliicdeqmpands hetrin §eaplse & o MR e IHFOYETH pr oduced

by Hep3B m®iN3 ihibRoryi sty BLthSAssap biatve LBHERIR wlelos 0 Shbainned «f 200m t he
American Type Culture Co Iectlon (ATCID re seg%ed at 2x10/ "4 ceIIs/meII in
Dul becco' "Byl Eys 1ag TEPTRSAT t@ﬂ@% gtimg obBlingdhis applisatod. el | s

ar e i10cubake ebsadg ﬁ%@a%é&%@@ﬁﬁ@@a@tbmt@lvméuélﬁt@fedgern@ ERttioRtntiur e

i ncubati on condjtjons After overni ght adherence diumis renoved and
repl aced XA#PDIVERT W%%ﬂfwf?&%m ew‘aep TR PR @Wmﬁ‘@%?n@luﬁ? aBIERS negat i ve

control . Jraldd@QWMiIRGrAiSc Af Gan i@t i on, cell 20culture mediumis collected
and assayed by ELISA to quantitate Epo protein. O the exenplified

conpounds tested to date all, except Exanples 8, 9, 31, 35, 39, 88, 91, 93,

and 94, h\ﬁv&uﬁkﬂmﬂlﬁbfeﬂiﬂildﬁ@ﬁ@)yﬁdeBkahﬂdﬁﬁﬁﬁ@IS&%@E{&]&Y in the range of

0.4 m_cronolar _to 10% ggplar using the r agents ang under g

condi1Bi ons outHsPABaethaPEinsd Jpeee A%%F&e%lm@ CoflgetiogsATQg) ar%ﬁe et 93,

222084, _ fmv@mlc&elme?thlhaiuﬂﬁc&@‘i&io&ﬁématglw\t/[&mﬁt@ﬁngA mﬁsm/s 12106 Gl Pl th?n
m cronol ar e maxi num concentration e iS range represents

the data Eﬁﬁﬁm’?%ﬁhﬁénﬁggE%€8$W§¥/%WnpﬁéGﬁpﬁ?ﬂﬁgh¥”FWﬂ§m§%%PlcaP|on

Lat er tesdohdiGorIRYA fEdd 0Vériightiaahdrads nddivkGs @aiatvad sHdecplac¥ dith BIMEM Svithbut

reagents, conditjons and varjafions in the me sed from those given

herei n abGWE: COMANNE tgsheupoy ﬂéwaﬁgéle%aavwnwlem@w&gg hlﬁf hoyey ipcpbpting. ¢l her

t han 2abs Qultlire medAS S c A RBOIHAGsAY & TSN @gdastithe EYs plotéin. i N therapy as
defined above and to ngot have 3Qunaccep table or untoward effects when used

in compliance t{‘ﬁhexﬁmﬁ iPRECYHREHpERIRE el egrib Exeptpdes ol ed ot n g’ &atipl es
and assay3have4been d&einstAd BT Oin thé Mei3BAIAS A AQay MMBNah@bf 0AGKiclon@lak tol t -
What is reserved to the inventors is to be determ ned by reference to t he

clains. NRaticrpmolay usingihe eagent andumder e epmditgrsctiehbereia a‘rqyf: mhFaRRtepys; %5
31, 35, 39, 88, 91, 93, and 94, have demonstrated ECs,‘s in the Hep3B ELISA assay of greater than

25 100 micromolar, the maximum concentration tested. This range represents the data accumulated as
of the time of the filing of this application. Later testing may show variations in ECs, data due to
variations in reagents, conditions and variations in the method(s) used from those given herein
above. Thus, these values are to be viewed as illustrative rather than absolute.

These compound are believed to be useful in therapy as defined above and to not have
30  unacceptable or untoward effects when used in compliance with a permited therapeutic regime.
The foregoing examples and assay have been set forth to illustrate the invention, not limit

it. What is reserved to the inventors is to be determined by reference to the claims.
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wher ei n: Rl and R4 are each independently selected fromthe group
consi sting of hydrogen, -NR512.6, Cl_d oal kyl, C2_Ci oal kenyl,

C2_Gi oal kwoybg716881Cscycl oal | cyl, C3-Cscycl oal kyl - G _Ci o&CIragko7/071854

10C3- Cscycloalkenyl, C3-Cscycloalkenyl-C _Cioalkyl, Cl-08heterocycloalkyl,
C3- Cshet er ocycl oal kyl - G _Coal kyl, aryl, aryl-C _G oal kyl, heteroaryl and
het er oar yWhats dgiged Ry| ; 122 is -NR71128 or -OR9; R3 is Hor G _Cal kyl ;
where R5 and R6 areeach i ndependently selected fromthe group consisting of
hydr ogen, 1. 35ChpEidabdoedihg to@3@ka¥)cl oal kyl , Cl- Cscycl oal kyl - C1_Cl10al kyl ,

C3- Cshet erocycl oal I cyl, C3-C8het erocycl oaI kyl -C1_C toal kyl, aryl,

aryl -G _Ci oal kyl, heteroaryl, heteroaryl -

G _Ci oal kyl , - C(0) C3- C6cycl oal | cyl , oHC( B) C3- @8het er ocycl oal kyl , -C(0)aryl,

-C(0) heteroaryl and -S(0)2Cl - CAal kyl en R5 and R6 are attached to
i b-®he nitrogen to which they
ed turated ring optionally

the same nitrogen, R5 and R6 R
are attached form 20a 5- or 6-

cont ai ni ng one ot her heteroataq I d fromGxygen, nitrogen and sul phur,
122 and R8 areeach |ndependent>fy sHl ect®d fromthe group consi sting of
hydr ogen, ClI_Cioal kyl, C2_d oal keng!, ,C2 Ci Oal kynyl, C3-Cscycl oal kyl,

C3- Cshet er ocycl oal kyI, aryl and heteré%ryl and 25R9 is 1-1. or a cation,
or Ct_Gioal kyl which is unsubstituted or substituted with one or more
substi t ugiegeii: Ndependent |y sel ected fromthe group consisting of

C3- CchcI oal lRyhnd ﬂﬂ%@éa@ﬁﬁﬂk&ﬂhéﬁ‘ﬂ& selédiodl froale 'gl%h E&ﬁq"st‘jﬂfofﬁ\ﬁ?ge@l (NR5}53’ and Y

is 0 or 30where an het er oat om of Ro,

2 R
R5, RS, F@ Galkyh§ubot! %‘UI @@‘C@PRWI Sutfseycloatkal CnlCeprclosbyldn Grahel subst i t uent s

ndependent a I I - a
Tecaonmep AshenEcmly et gl g, O goabual

20071 150 ey aboRAGT syl ilarbary snd heteroary -C1C il
R*is -NR'R® or -OR’; ;

R’ is H or C; Caalkyl;

where R® and R®are each independently selected from the group consisting of hydrogen,
15 C;-Cypalkyl, Cs-Cgeycloalkyl, Cs-Ceeycloalkyl-Ci_Cypalkyl, Cs-Csheterocycloalkyl,
C;-Cgheterocycloalkyl-Cy_Cipalkyl, aryl, aryl-C,.Cjpalkyl, heteroaryl, heteroaryl-
C1.Cypalkyl, -C(O)C-Caalkyl, -C(O)Cs-Cseycloalkyl, -C(O)Cs-Cgheterocycloalkyl,
-C(O)aryl, -C(O)heteroaryl and -S(0),C;-C.alkyl, or, when R® and R® are attached to the
same nitrogen, R’ and R® taken together with the nitrogen to which they are attached form
20 a 5- or 6- or 7-membered saturated ring optionally containing one other heteroatom
selected from oxygen, nitrogen and sulphur,
R’ and R® are each independently selected from the group consisting of hydrogen,
C1.Cypalkyl, C,.Cypalkenyl, C, Cypalkynyl, Cs-Cgeycloalkyl, C5-Csheterocycloalkyl, aryl
and heteroaryl, and
25 R’ is H or a cation, or C,.Calkyl which is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of Cs-Cgeycloalkyl,
heterocycloalkyl, aryl and heteroaryl;
Xis O or S; and
YisOorS;
30 where any carbon or heteroatom of R', R*, R’ R*, R’, R®, R7, R®, R’ is unsubstituted or is
substituted with one or more substituents independently selected from C;-Cgalkyl,
C,-Cghaloalkyl, halogen, -OR", -NR’RS, oxo, cyano, nitro, -C(O)R'’, -C(O)OR', -SR"®,
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S(0) R16, -S(0)2R1, -NRLR6, -CONWRG, -N(R)C(0)R16, -N(R5)(1(0)O0R1s6,

0C(0) Nn6, -N(Te)C. (0)NR5R6, -SO2NR5R6, - N(R5) SO2R16, C2-Ci oal kenyl

C2- G oal kwoybg7/1381C6cycl oal kyl , C3- C6het crocycl oal kyl , ®C¥IUS2007/071854

C - Coal kyl -aryl, hetcroaryl and Cl -C6al kyl -heteroaryl, wherein Wand R6 are

Lhe Same, 20 degRd, R R o iR 20 0al kot
Og( (C)I)s g 1§| gglclycoa@m R, tiz(Ré))c«;cg>mhét &@@ﬁsﬁg dﬁéﬂRk)jBD;sz stzei)laatme@m kyl
y %&a%gyn 8 &?%(i Oérﬁgyl é‘ Xetér F {? all% 1 hetefota

het er oar yl - &r MECE
sol vate t her ecihd Cl@saZkyl Aetemanpbmzrhekemdlfcandeﬁge thte smhaatsrﬂeﬁnfmhbm@l and R}&ls 0 Yis

0; Rl.and R4 ar n en I ed f g |st| ng of
hydr ogsen 15G° Cfie (?ﬁ?(m;hy r&é} (§ lé’ri%lece“&%e%l %?k%lyl Eg&)%é%oﬂ?oal kyl ,

C3- Cscycl oal kyC(Q)aryO 6@)@“%@3-@0@36&0&1%@@&4 1C(0)C3 -Cgheterocycloalkyl, -S(0),C:-

C3- Cscycloalk hac 0 i

C3-Cgl i cteroc;e/é(: l(tyeﬁygﬁﬁ%al%qﬁhggrvﬁyd élt’:bbel_“gﬁjgﬁyhcll',cw?"}létl’ehre(t)eg)ra ' and
het er oaryl - O aﬁlhabﬂoydyl; CRdllgyl;- NTeR8 or -0OR9; R is Hor G Calkyl; 20where

R7 and R8 ch in ndent glec t he group consisting of
hydr ogen, anpF ahanﬁgel(lljﬂc %@acff ab?/ek Oli 50 VC‘% %r%og} kynyl, C3-Cscycl oal kyl,

C3- Cslpet er ocycl oal kyI aryl and hacroaryl and RO is Hor a cation, or

G _d oal kyla v hnda%ca,{aﬁ?h)sctmlﬁlutmr&ﬁ substi tuted with one or nore
substituents |ndependent y selected fromthe group consisting of

C3- Coeycl oal IZ‘?/IIS »25hacrocycl oal kyl, aryl and hacroaryl, where any carbon or
heteroatorn ofisBl, R2, Rl, R4, R7, Rs, R9 is unsubstituted or is
substituted w,th one or nore substltuents i ndependently sel ected from

Cl- cgal kyl, & at%%aﬁr%?ﬂctl aepengently selgpted fromy the stonpeonsighing of fydiagen. nj tr o,

- C(0yB10, CtC&a%QE;@walk {,.C, CReR)RLE:- cgé(c%ﬁ(%%@c NE’&JE@CM%G

-N(RX(0) 1216, %&( 25) )OR16, 30-0C(0)NR51 -N R%é 0) NR5R6, - SO2NR5R6,
- N( R5) S02E248ycleekeny o%ér%é)‘ﬁ]ﬂ alkepyl-GriCoralkih Y1t dheierocydoasdsfot (hsiki ey cloalkyl-

C3- C6het ar,@CudyRalyk Yikyi-CRM alk@FLhdBadriihd Bédtbarybet@faary! and
Cl- Coal kyI1 hetg(lgrogg fy gorelgn R, z?rﬂtld R6 areryas deatn?ﬂrlted inclaiml and R1

is selected ffr &N r%g%]ﬁ C _Cioal kyl, C2_Ci oal kenyl, C2_Ci oal kynyl,
-C(0) C1- A alRkWH or GOdiRyly!

20 where R” and R*are each independently selected from the group consisting of hydrogen,
C1.Cypalkyl, C,.Cypalkenyl, C,.Cypalkynyl, Cs-Cscycloalkyl, C;-Cgheterocycloalkyl, aryl
and heteroaryl, and
R’ is H or a cation, or C;.Cjpalkyl which is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of C;-Cgeycloalkyl,

25 heterocycloalkyl, aryl and heteroaryl,
where any carbon or heteroatom of R', R*, R?, R*, R”, R¥, R is unsubstituted or is
substituted with one or more substituents independently selected from C;-Cgalkyl,
C;-Cghaloalkyl, halogen, -OR", -NR’RS, oxo, cyano, nitro, -C(O)R'’, -C(O)OR', -SR ',
-S(O)R", -S(0),R", -NR'R®, -CONRR®, -N(R*)C(O)R'’, -N(R*)C(O)OR'"’,

30 -OC(O)NR’R®, -N(R*)C(O)NR’R®, -SO,NR’R®, -N(R*)SO,R", C,-Cypalkenyl,
C,-Cpalkynyl, Cs-Ceeycloalkyl, C3-Cgheterocycloalkyl, aryl, C;-Csalkyl-aryl, heteroaryl
and C,-Cealkyl-heteroaryl, wherein R°, and R® are as defined in claim 1 and R" is selected
from hydrogen, C,.Cpalkyl, C,.Cipalkenyl, C,.Cjpalkynyl, -C(O)C;-Cy alkyl, -C(O)aryl,
-C(O)heteroaryl, -C(O)Cs-Cocycloalkyl, -C(O)Cs-Cgheterocycloalkyl, -S(0),C-C4 alkyl,

35 C;-Cseycloalkyl, Cs-Csheterocycloalkyl, Ce-Craaryl, aryl-C;_Cjpalkyl, heteroaryl and
heteroaryl-C,.Cjpalkyl;

122



C(0) heteroaryl, -C(0)C3-Co6cycloal kyl, -C(0)C3-C6heterocycl oal kyl,
-5(0)2C1-A4 al kyl, 35C3-Cscycl oal kyl, C3-Csheterocycl oal kyl ,

C6- Cl4ar wohetrarsoanyl and hacroaryl -G _C oal kyl; WO  PCT/US2007/071854
2007/ 150011PCT/ US2007/ 071854 and/ or a pharmaceutically acceptable salt or
sol vate th eapf aceutlcal?n%igé'“:[]a 18 orrso(l);lva% A2 O(%I aim1l wherein: Xis 0; 5Yis
0; dp}ﬁ are eac B ependent 'y sel‘ected from the group consi sting

of hydrogen C G oal kyl, C2_ Cloal kenyl, C2_Gi oal kynyl, C3-Cscycl oalkyl,
C3- C8cycl.pa| cycl oal kenyl ,
30% (anPO}m(ﬁcc gm%l(kdl?ncn:slég%s

Cs-Cscyclo et er ocycl oal kyl ,

C3- C8heteroc9€:ﬂs@al kyl G Ctoal kyl, aryl, aryl-G _GC oaI kyl, heteroaryl and
het er aryI qooalkyl 10-122is-0R9; R3is Hor CG.C4alkyl; RO is Hor a
catlon or O oa al kyl which is unsubstituted or is substituted with one or

nor e subst it IREandsR‘i aﬂd@pbnnimﬂqntlsedlemdéwnftthognotlﬂneongmmwp)fdmhsgwi ing of C3-Co

cycl oal kyl , I r car bon or
het er oat oé Cdﬁ‘aﬁ(?éfrco%cﬂ( “&F—’{?Oa i scal:tdcu Oaﬁ?'ﬁe g Clogme%%bosp%% uted with
one or nofseCssyehmtkictyl et Geyahahdpeylda bt dalky s €b-Ceteetbcf cloatky@i C:Eahdtyrbgycloalkyl-

C1- Cehal hal o 0 C(0) 124, -C(0)O01e,
“SRI, QS)CQQKY LB RgT e Cmﬂggeﬁ%ﬂ?aﬁﬁ%ﬁﬁé{mﬁﬁég)@%%4 “N(R) C( 0) OR10.
-0C( O)JNRSRG R’ N( RR)QC(O) Nn6, SO2NR R6, -N(R )S02e, C2-C10 al kenyl, C2-C10
al kynyl , - Id(%(‘k 1 20C3- Cohet er ocycl oal kyl, aryl, G -Col kyl -aryl,
het eroaryl and glr-het eroaryl, wherein R5, and R6 are the sane as
defined in cla&’ mHIoamdanléth ar€. §®h1k3dtvéulchr1s mmullwldmdgnen sulisitifu@idoattkopk or @ore

0(0) Co- Caeycroming £ Wippsppo Ryl Rl s S o5 IR T

Cs- Cscycl oal kyieterdcsel@kﬁta@rlen@/lndt@myl C8-Cldaryl, aryl-Cl _d oal kyl,

et AT o D L RS e R R S R S R

wher ei n: Xi s Qne ¥r mgre@ubstituents 1ndependently selected from C;- C6a1ky1 C1 C6ha10alky1, halogen,
-OR", -NR’RS, oxo, cyano, nitro, -C(O)R', -C(O)OR', -SR", -S(O)R", -S(0),R",
-NR’R®, -CONR'R®, -N(R*)C(O)R"’, -N(R*)C(0)OR"’, -OC(O)NR'R®, -N(R*)C(O)NR’R®,
-SO,NR’R®, -N(R*)SO,R", C,-C1 alkenyl, Co-Cio alkynyl, Cs-Cseycloalkyl,

20 C;-Cgheterocycloalkyl, aryl, C;-Csalkyl-aryl, heteroaryl and C;-Cs alkyl-heteroaryl,

wherein R’, and R® are the same as defined in claim 1 and R' is selected from hydrogen,
C1.Cypalkyl, C, Cypalkenyl, C,.Cypalkynyl, -C(O)C;-Cyalkyl, -C(O)aryl, -C(O)heteroaryl,
-C(0O)Cs3-Ceeycloalkyl, -C(O)Cs-Ceheterocycloalkyl, -S(0),C;-Cjalkyl, C5-Cscycloalkyl,
C;-Cgheterocycloalkyl, C4-Cyiaryl, aryl-C,.Cypalkyl, heteroaryl and heteroaryl-C,.Cypalkyl;

25  and/or a pharmaceutically acceptable salt or solvate thereof.

4. A compound according to claim 1 wherein:
Xis O;
Y is O;

30 R' and R” are cach independently selected from the group consisting of hydrogen,
C1.Cyoalkyl, C,.Cypalkenyl, C,.Cypalkynyl, Cs-Cscycloalkyl, C3-Cgeycloalkyl-C;_Cipalkyl,
Cs-Cgeycloalkenyl, Cs-Cgeycloalkenyl-Cy Cipalkyl, Cs-Cgheterocycloalkyl, Cs-Cgheterocycloalkyl-
C1.Cyoalkyl, aryl, aryl-C,.Cypalkyl, heteroaryl and heteroaryl-C;_Cjoalkyl;

R?is -OR’;

35 R*is H;

R’ is H or a cation;
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30RI and R4 are each independently selected fromthe group consisting of
hydr ogen, C2_Cwal kenyl, C2sCi oal kynyl, C3-Cscycloalkyl,

C3- C8cyclwalkyl5@11Ci oal kyl , Cs-Cscycl oal kenyl , PCT/US2007/071854

Cs- Cscycl oal kenyl -G Cwalkyl C3- C8heterocyc|oa|ky|

C2- CBheterocyc oalk I ry b - CI I het er and
het er oaryl - S CT% | S -{9&90% Blﬁ?,ﬁr}é ﬁ tm% rls Suzli)s%uétte One\/\D
2007/150011PCI#U@ﬁﬂmﬁﬁm%meEmkmmmmEWadyxahﬁ®mﬁl6&Mh@ﬁh«hﬁﬂ®ﬁmmﬂmﬁgm,R 125,

R4 is unsubstitubed.qfs |s subst i t ut 100 1) ant s

i ndependent |y (Ssel eg%{ed From e mtr&)a g#‘b (}(Jﬁ(ﬁég‘ha'lsgal’ IS?%% %(Péfgeh -

OR ', 0x0, cyandR’Ri} tG@YRRE(TIR)COTK'B)- NeR *)G(O1QR U, -OCBD NRRRY, N@(@(QMR
N1251 1 00 ( N125126,

SN 12§) o(0) Nnngéé\%ggzl\ﬁéé@g %%5]‘?3"612"53%{15 Chdt RSP F@ﬁ’(@? C10al kynyl ,

er Cocycl oal kylGs- @Bet@(id:wtoalk@by@l CalCldlipll ,aryamyﬂeroa@‘l alﬁc(at(r@alkyahqtérparhlet eroaryl

and Cl-C6 al kyl,- het gr oa d erein ar.eit.he s efined in

claim1 and 1240 Ko #{;’Qsam 35852“68#1“" e'ﬁkléﬁel?"%%f’%?gaﬂgﬁyny|
-C(0) C1- 4al k),(li1,C1@@@Dﬁaﬁmhlkeny‘$((@pheﬂ<ﬁ[}ma€@)g1 -C,alkyl, -C(Oyaryl, -C(O)heteroaryl,

01, el A i USSR A OB o >

het ertfar yl ancCslf(ahﬁcroarcy)laH(@L CeCoald-ayW-Qraaliyl, hetprhaymdeerbnoaral Cyclafdk,}é;pt abl e

salt or sglvate ther 0R9u |ng to claiml which is
61 ect ea TR FrbRERIRy Reprbe SRR AT,
-2, 4-di oxo- 3- (phenyl net hy0-1, 2, 3 4 tetrahydro 5-

15 - [2,4-b t hyl h
ny|p|>¢r: reT}[ %‘y{%’ olnbOOHn dachr}i%§¥o claam 1 whlgh 1(s S l}jécte{d[fron{ hyl[ ) - s(m et hyl oxy) phe

1,2,3,4-tetr anw@e@@hmqphmyumwdmwzuemym Hlppeiyhesthyl)-1,2,3,4-thrahydro-5-

([1 (414-chl oro droxy 4- oxo- 3- (phenyhnet hyl ) - 2-t hi oxo-1, 2, 3, 4-tetr
ahydr 1§ 5 pyﬂyr(?rrlﬁ?]gxrnyllyﬁcg&}é o’nyI | gl yci ne;

20N— ({6- hydr oxXy-Q; 42, éhbl}ktoetﬁylaépg(yMHWI]mmtﬂyj/}Gé hﬁBe(yt?r,éi—ﬂio&@Bthehﬂyﬂeﬂlpl)e nyl]-1, 2,
[ 6- hyé?g;ai-]%&izleqréé%g%gl Hryﬂ)%ar 4“?43?%9‘“}19 y(2:| 264 N’E et rahydr o- 5-
pyri m di nyl ] ea¥- t{y[jr(y{chlogjpymyt)eﬁ hydroxy-4-oxo-3-(phenylmethyl)-2-thioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
20 N-({6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-[3-(trifluoromethyl)phenyl]-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-hydroxy-2,4-dioxo-1-phenyl-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
25  pyrimidinyl]carbonyl} glycine; and
N-[(1-(1,1-dimethylethyl)-3- {[4-(1,1-dimethylethyl)phenyl[methyl} -6-hydroxy-2,4-dioxo-
1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;

and/or a pharmaceutically acceptable salt or solvate thereof.
30 6. A compound according to claim 1 which is selected from:

N-{[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1-(2-pyridinyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-1-(2-nitrophenyl)-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
35  pyrimidinyl]carbonyl} glycine;
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N [ 6- hydr oxy- 2, 4-di oxo- 1- phenyl- 3- (phenylnet hyl)-1, 2, 3, 4-tetrahydro- 5-
25pyrimdi nyl]carbonyllglycine; and N-[( 1 -( 1,1 -dinethylethyl)-3 - {
[4-( 1,1 woiznetisgdiet hyl ) phenyl ] net hyl | - 6- hydr oxy- 2, 4- diPEX@S2007/071854
,2,3,4-tetrahydro-5 -pyri midi nyl )carbonyl ]glyc ine; and/or a

phar maceuti cal | cept abl alt,qr.sol.vat e thereof . oppound
according to CZY%E%&IC%% )?y(li:)' tq%?lém)éy'lz’gbdtloé(a'%@%erw fme?hy?)gl,Z,?\g—Qe(%raﬁ\y(fr:o—gp

[ 6- Hydr oxyrithdinydicakenyB4phany| met hyl ) - 1- (2- pyridinyl)-1, 2, 3, 4-t et rahydr o- 5-

Hydr o thinery| |
DY It oy s S IRy 16 hdrony 2 & iowe S-tphaputmety il 1234 o opo a0
- 35pyr i netcihpgrbsepribadipgtijeaybrystigheine; N-

e L P BRI % 5 ORI R hlodibasf By R A ©- 5

{[ 1- [ ( 3- Gyahéjdtehydeirdphnrin]ding)barblmgNglydned - di oxo- 3- (phenyl met hyl ) -1, 2, 3, 4-

t et r ahydr o- 5- pyri,m-di ear bony| | v.ei.ne: .
5N-[ ( 6- Hydr Oxg\}l_ éﬂ,lgk%‘li'gi%!o O_PE‘% @ﬁiﬁ{hﬁg;{%}vﬁqy—l&&dloxo—3—(phenylmethyl)—1,2,3,4—

[ 4- (trit herabpddidyly)ipldmyCibedyhyelyting; 2, 3, 4-t et r ahydr o- 5- pyri m di nyHear bonyl i

gl yei ne; .
[1-[(3, 4-Di eh%ﬁ@% S iet Ry T T8 O R R By & o3 - PpAIROE Wy - 1, 2, 3, 4
-t etl0ahytetraby &oPynyrimidinyihibea fzbine] gl ye | nc, N- [ 6- Hydr oxy- 1-

[ 3- (et hyl oxy)pheny 1 | -2 4-diox0-3- enyl net hyl ) - Br4-
10t et r ahydr o- g&) Ggﬁr’ﬁ! gﬁ\l{ﬁﬁpé%nry é(i)n r?tyhr‘/h %g y§/1ré)x§'%g , A}XXO@EPEXMIHG]&Y% Pada

{[ 1-[ ( 2, BetRhpdrbOrpypmédippicabbnyljjelysmay dr oxy- 2, 4- di oxo- 3- (phenyl net hyl )-1, 2, 3,
4- tetrahydro-3; im dinyl]earbonyll glyeine: . i 6: T- Tydr oxy- |
“net hyl - 2, 4- G B elnléftlﬁ@%‘gﬁ"%/" % (hgligin t-lel¥1%t1’rza3h4yt§trr%ll:yél-o >

pyri m di mpytipgbmbloapddylglygmene; 15N

[1- | ohexy1l-3-(2=.eyel opropyl et hyl ) -.6-hydroxy-2. 4-di -1..2,3,4-tetrahydro
5. qé)‘c?r i ni di ny]Yg ]{[gé%:}é)ﬁl%y}? éRg-é}lcﬁ(g);r(ypy}ethyl)Wﬁjydrox¥ 2,24 élloxo P,%BAJtetrahydro 5

N[ (1, 3- Diyeynadiphlexydnyb-chyteoxy- 2, 4- di oxo- 1, 2, 3, 4-tetrahydro-5- pyri mi di
nyl ) car bonyl ] gl yc ne, 20N

{[ 1- Hexy1l- 6- hydr oxy- 2, 4- di oxo- 3- (phenyl net hyl )-1, 2, 3, 4-t et rahydr o- 5-

pyri m di nyl ] ea¥-fHoAyDdipyciihysiliadrydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine;
20 N-{[1-Hexyl-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3 4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[1-Ethyl-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1-propyl-1,2,3,4-tetrahydro-5-
25  pyrimidinyl]carbonyl} glycine;
N-{[1-Butyl-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-2,4-dioxo-1-(2-phenylethyl)-3-(phenylmethyl)- 1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
30 N-{[3-{[4-(1,1-Dimethylethyl)phenylmethyl} -6-hydroxy- 1 -(1-methylethyl)-2,4-dioxo-
1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyl} glycine;
N-[(1-cyclohexyl-3-{[4-(1,1-dimethylethy)phenyl|methyl}-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-{[6-Hydroxy-1,3-bis(1-methylethyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
35  pyrimidinyl]carbonyl} glycine;
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N-1[ | -Ethyl-6-hydroxy-2, 4-di oxo-3-(phenyl methyl)- 1 ,2,3,4- tetrahydro-5-
pyri m di nyl ] earbonyl |l glycine; N

[ 6- Hydr oxwyo2per/ddaxo- 3- (phenyl met hyl ) - 1- propy1-1, 2, 3, 4- PeTshod 001854
25pyrim dinyl]earbonyllglyeine; N { [1-B utyl-6-hy

?{j?)rgl- ]2 é:; glogﬁ?l{[é [y20 B rIlr}()pfleny mgtil;rlh} (?1 %imethy‘"l:’ettﬁy?)hé/ H}I;(P ToXy-2 Ap Xloxgnl ,2,3,4-

{[6- Hydroxt;ahﬂdré Sebyumduiylxczrbmw}rgWCEEhyl) 3- (phenyl methyl)-1, 2, 3, 4-tetrahydro

-5- di

i met Ezlr Ietm hy: ;“p/) L@? F%%ihc}ril% éﬁjn?g @q%ni[letll%etglﬁlphg?yhk/ eﬁpﬁ ? }‘-"‘E"XZ dI_OXO-

1, 2, 3, 4- tdadxoahR#-ttiBhyplye- Bmydmm@iyl)eeabdmﬂgd&@gd yci ne;

N-T (14 | oh 4 hy| et.hy|

N[ Laevel ohexyinds slinbytoShretioy| sMARERHAIBIND e 2t o
{ [6 Hydghmplllz 344mt®ﬁﬂkm&mmmgﬁdy§bb@rb®yl4glmlwo 1,2, 3, 4- tetrahydro 5-

35 200,71 LIPCT/ Q01071854 N-
SSpyr L iyl Lo O A P YRR dRORRIETLIE AR 8 | N,
4- tetrahyds, Q-téforapyim Mpghiimidinydearbowgligllycigd;yc i nm

Né[ %dﬁ gx?? d| %)%h%nlyyplz’,?zim{(gﬁr% e%?"letlhgﬁphexylﬁéeg&r&ﬂq ohyfhjog? yei ne;
5Z3V;1[181 (122, 354aht1cahd'dw 6iphemidinyd)Barbdngt] glifgﬂe di nethyl ethyl) phe nyl] Imet hyl }

- r ox | car ei ne;
N (L (2 b omobhEpERod 2 dofs ST LR DLk ERR 2 A0

I-\E[ ?{dz (2)%sétfaﬁﬁdtodmymoﬂdlﬂylgarbenyé}tgbahry:dr 0- 5- pKr: m di nyl )car bonyl ] gl yci ne;

- 6- hydr oxy- g j\l;l'él:ﬂgl(‘)d()%i’ﬁﬁ%?gémﬁy ?et ran ettr gyd)f%;??r??rc?l nyl ?%g?’gotﬁtr Y SPyci ne:

N { 5- pyr1m1d1ny1 carbonyl} glycine;

[ 6' %I’ oxy- 2, 4]\/?[:3% I(lﬁlyf)i)meqh etﬁrq ppgnd/} meth%lté%t hy%h(x l\EIOXGD 14 Z’i thlenyly:l'& 3]4 2,3, 4

t et rahydr o- 5- py car
[ 3- Cycl ohemhidr6—5hydnmkwl]2arberdﬂ}@i@@mk ( e ahydro-211-pyran-4-y1)-1,2,3,4 te

hydr 05- |
P e S o S A G PR S ERR L
-1, 2, 3, 4-pytistdigh \cdbonB)efygme; m i di nyl ] c ar bonyI } gl yci nm

N gﬁ;df’}gcg"hgy&’ It {(in‘}@d 11Xet§ylit%fp§eq”3mga RO A2 A g 2. 3. 4-te

20  1,2,3,4-tetrahydro-5- pyr1m1d1ny1 carbonyl} glycine;
N-({1-Cyclohexyl-3-[(2-fluorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
N-({3-[(2-Chlorophenyl)methyl]-1-cyclohexyl-6-hydroxy-2,4-dioxo- 1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
25 N-({1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-[(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-2-
naphthalenyl)methyl]- 1,2,3,4-tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-({1-Cyclohexyl-3-[(2,4-dimethylphenyl)methyl]-6-hydroxy-2.,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-({1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-[(2,4,6-trifluorophenyl)methyl]-1,2,3,4-
30  tetrahydro-5-pyrimidinyl}carbonyl)glycine;
N-[(1-Cyclohexyl-6-hydroxy-3-{[4-(1-methylethyl)phenyl|methyl} -2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl)carbonyl]glycine;
N-({1-Cyclohexyl-3-[(2-ethylphenyl)methyl]-6-hydroxy-2.,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
35 N-({1-Cyclohexyl-3-[(4-cthylphenyl)methyl]-6-hydroxy-2.,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
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N [3- 5 [4-(1,1-Di nethyl ethyl)phenyl] nethyl} -6-hydroxy-2,4-di ox
0-1-(3-pyri di nyl)- 201, 2,3, 4-tetrahydro-5-pyrimdinyl] carbonyl} glycine;
N ( f 1- OwWDahenxns1613- PCT/US2007/071854

[ (2-fl uorophenyl) met hyl] - 6- hydr oxy- 2, 4-di oxo-1, 2, 3, 4-tetrahydro-5- pyri m
di nyl} carbo ayl)al I__'N-C)é__. 2 L ] )

(5-1{2- i or ophiy ey AR bt sioass et yapyts b 434 3, - tetran

dr o- 5- cerdbpdrglS)mykiynddimyt) c2hhay1)glycine;
1 Oycl Ohexy?‘hz?é' Eggiﬁd ¥ (-:BfllZ-dBi( g);g_ %t%)&lg —%&(?rbB_—E A aft%g;w-- FrahG afp-§- L et rahydr
0-2- napht hal ény) %foﬁy’?y%- ) ﬁy(go R ARV 2 SR iy [efravdro
car bony| )pytiygdimelcarbonyl} glycibe- (
1Ol onexy - L1z ol AEL R ANEITRL LI SN QaNs 2ol 0 42 3.4
t et r aRydr o- 5- py i iyt car Bony™) gl ycine; Ik?—f ’ s
f 1- Cycl ohetrapgdr6-Skpydmadiyy Raberdillglyon8- [ (2, 4, 6-tri fl uor ophenyl ) met hy1] -1, 2, 3,4

- 30t et rahydr oz S5-pyrimdinyl Lcarbonyl ygl yeines -, , .. i <
N L oyl onedy U BRSO PHAB ) BBty i gy
- 2, 4- di oxorithjdinyB|cdbortydtghyatmgdr o- 5- pyri mi di nyl ) car bonyl ] gl yei ne; V- (
; 1- Cycl ohexyl-3-[.(2- et h _n§n L}) hyl -qieh r -244-di oxo- 1, 2.3 4-tetrahy
dro-5- pyrim cﬁ:} ﬁ{}ligyézg)trhg(y}'lrlﬁgl %‘%Xc?ﬁ@;ﬁﬁ@l@ n%i%%‘%]l %Ahéyﬂ??{g’hegahydmst
[ (4- 60hyIpyheinduhy)l yretbbyyljehyinhy dr oxy- 2, 4- di oxo- 1, 2, 3, 4-tetrahydro-5- pyri m
di nyl} carbo nyl,) gl | he: 0O 2007/ 150011 PCT/ U$2007/,071 o V- (
[1- Oyel ohaxy 1B Hydr i Mgl SR S L RSP ey e
1, 2, 3, 4- pyemiduyydarberfyd jycinem i di nyl 1 ear bonyl) gl yci ne; N-
{[ 1- Cycl ohexyl- 3x (,2: £Y:€hohexyl.ef - 6- hydroxy- 2, 4-di.oxo-1, 2,3, 4-tetrahydro
L pvr it my TRdrBaRe T AR A B R Bt ) phemy )
met hyl - 112,3 ¢yalabhieocy-bydmidyghoachon@l|dlydnoxo- 1, 2, 3, 4- tetrahy
dr o- S5xpyri m dihy.ltearbonyl i elne: . - Py i
[ 1- Q/qg I ohexy1-1\2&1%%?%5?)1@?%(&2?%%6 e{t}Hgl leWﬂor}%%)?'% Ihy(-hﬁ)fyﬂfg’éidtl)o%g-l ,’3243 3,4-tetrahyd
ro-5- pyrtetrahgdroyptiyeanidmnjdarbdnygjglyeinae;
1- Cycl ohexyl- 6- hydroxy: 31 (4- henyl hyl - 2. 4-di oxa-,1, 2, 3, 4-tetrahy
dr o-5- 1. Opyr %ﬂﬂé’g né;f{ﬁ: g‘f%%ﬁfﬁ%ﬁé@ﬂhﬁ?ﬁmgﬂ% EX‘K@“’XY Q4 dloxoq’zj’a’z
{ [ 3- (4- Bitphdpgrbyinyetridiy)licdrbeydlelybiexy| - 6- hydr oxy- 2, 4- di oxo- 1, 2, 3, 4-t et rahydr
0-5- pyrimdi r}y—l{ﬂl?é‘;cﬁ)%g%h%—hghr%g§—9—%4—methylcyclohexyl)—2,4—di0x0—1,2,3,4—tetrahydr0—5—
20  pyrimidinyl]carbonyl} glycine;
N-({1-Cyclohexyl-3-[4-(1, 1-dimethylethyl)cyclohexyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-[(1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
25 N-({1-Cyclohexyl-3-[4-(1,1-dimethylethyl)phenyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-{[1-Cyclohexyl-3-(cyclohexylmethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]|carbonyl} glycine;
N-[(3-Cycloheptyl-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
30  pyrimidinyl)carbonyl]glycine;
N-[(3-Cyclohexyl-6-hydroxy-2,4-dioxo-1-tricyclo[3.3.1.17"dec- 1-y1-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
N-({1-[(1R,2R,45)-Bicyclo[2.2.1]hept-2-yl]-3-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
35 N-{[1-Cyclohexyl-6-hydroxy-3-(3-methylcyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]|carbonyl} glycine;
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ei ne; 15NWQ 20@4120((14- Bi phenyl y1) - 2- oxoet hyl k PCT/US2007/071854

1- cycl ohexyl - 6- hydr oxy- 2, 4-di oxo- 1, 2, 3, 4- tetrahydro-5-pyri midinyl 1

ear bonyl ) gl ycine,, N-T(1, 3-Bis 4-(1,.1-di 1yl et hvl ) phenyl ] met hyl |
- 6- hydr oxy- 2, ﬁﬁ(lsocggl-()h?,yb%géqpr?pgﬁszﬁé%?%é’é dfoﬁ?rli%’g%rt{%%@éoa% bonyl ] gl yei ne;
N- [1 - OypoliohéxyarBeryyidiyony- 3- (4- met hyleyclohexyl ) - 2, 4- di oxo-

E‘ ’1_2 8 E: |4;)L g; ; i%ﬂﬁ —%_ygl_obuzc}gl —5}!0mhg>!yli'-¥!h]3'8rao£}pg,q)ﬁli()lxogl,@ffh—lge?r.ahydro—S - 7V-(

[ 441, 1- dipyemidmhydlchbpeyiglyoihexyl | - 6- hydr oxy- 2, 4- di oxo- 1, 2, 3, 4-

t et ralg,ydro- 5-pyri midinyl 1 earbonyl)glycine;

N-[ (1-'Cyel ohexyl- 6- hydr oxy- 2, 4- di oxo- 3- phenyl1-1, 2, 3, 4-t et r ahydr o- 5-

pyri nm di nyl ) car-bd@yklobdxyti-apslop2ahd-§-hydroxyey¢ diokex P B-43tetrfgdio-5t, 1 - di m

et hyl et hyl ).phen 1.6- roxy-2,4-diox o- 1,2, 3,4- tetrahy

dr o- 5- pyrpl mnéﬂﬁrﬁéﬂrg%nry@éﬁflﬁ’gl yci ne; N1

- Cyclohexy1- 3-N-¢pdlaheyyll, et @Gydothydbung b2, dxijoxd- 143 H4-eraekydio-2, 3, 4- t et r ahydr o- 5-
pyri m di nyl.] car bonyl | cine; N-[(3-Cyel oheptyl-1

-cycl ohe@ﬂlngﬁ?@g?%%vl}%%{n& oxo- 1,2,3,4-tetrahydro-5- 30pyri mi di

nyl ) dér bonyl ] gV-}(6-Hydroxy-1,3-bis {[2-(methyloxy)phenyl]methyl} -2,4-dioxo-1,2,3,4-tetrahydro-5-

N[ (3-Cyel ghe - 6: hydr oxy-2, 4-di oxo-1-tricycl o[ 3. 3. 1. 13s] dec-1-y1-1, 2, 3, 4-
tetr ahydrpgpgl-léléé)rc?rrbﬁ)%'ﬂﬁ%%%ar bonyl ] gl yci ne; V-( 1 -[(] R2R 4S)-B
ieyel o [2.2. M({lI3ePisH2eydippiRngrodtiphpocyitdreeyhy ¢hdoxy- 2,34-eirgwdro-3t |, 2, 3, 4-
tetrahy dro-5: i m dinyl | earbonyl t gl yci ne; 35N

[ 1- Cycl oW&?@@kﬁ@?I&@%@f& met hyl eycl ohexyl ) -2, 4-di oxo- 1, 2, 3, 4-tetrahydro
-5- pyrim di nyV-[(éarbexyl-6-hydgrbysel. hdioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;

’F;';E |( %;%Qi/clj?hﬁ??’.)%ré éc;}%}é%fy?—éﬁl%%ﬁgsQé’é%%%%g,éw%iﬂ}-9,%19110%.21;2?3,ﬁzeﬁréﬁ;d?ohé(.dr 0-5-

N- [ ( 1- Cy qlycimittipyljc@baytighlaory 1- 6- hydr oxy- 2, 4-di oxo- 1, 2, 3, 4-t et r ahydr o- 5-
pyrimdinyl)carbaonyl lglyeine. 5 , o Py i o

VL5 Oyel ohoay it R e EEIB Rty e 2 i S S I S Fany o o- 5
pyri m di myripgdmtlomydiygieyscinae;

N-[(1-Cyclohexyl-3-hexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

20  pyrimidinyl)carbonyl]glycine;
N-[(1,3-Dicycloheptyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
N-[(1,3-Dicyclopentyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
25 N-{[1-Cyclohexyl-3-(2,3-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
4-[5-{[(Carboxymethyl)amino Jcarbonyl}-3-cyclohexyl-4-hydroxy-2,6-dioxo-3,6-dihydro-
1(2H)-pyrimidinyl]cyclohexanecarboxylic acid;
N-{[1-Cyclohexyl-3-(4-ethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
30  pyrimidinyl]carbonyl} glycine;
cis-4-[3-Cyclohexyl-5-({[2-(ethyloxy)-2-oxoethyl]amino } carbonyl)-4-hydroxy-2,6-dioxo-
3,6-dihydro-1(2 H)-pyrimidinyl]cyclohexanecarboxylic acid;
N-{[1-Cyclohexyl-6-hydroxy-3-(1-methylcyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
35 3-[5-{[(Carboxymethyl)amino]carbonyl}-3-cyclohexyl-4-hydroxy-2,6-dioxo-3,6-dihydro-
1(2H)-pyrimidinyl]cyclohexanecarboxylic acid;
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N [6-T-Tydroxy-1, 3-bi s(3-net hyl butyl)-2, 4-di oxo- |

, 2,3, 4-tetrahydro-5pyrimdinyl]carbonyl} glycine; 10N-[(6-Hydroxy- | ,3-b i
s [2-(m evbypbaoxyd@henyl ] net hyl} -2, 4-di oxo-1, 2, 3, 4-t et PayuSe@7H71854

pyri m di nyl)carbonyliglycinc; N( 11, 3-Bis

[ (2-chl or ophenyl ) et hyl ] - 6-hydr oxy-2. 4-.di,0x0-,1; 2 - hydr o= 5- pyri m
di nyll car bowh éel)r%yicy%e){yl geh,eroxy E,X d‘i?'dxo 3d(|2 0X0-2 p’heﬁy?étﬁlyl) EE,E,%Q&.ralillydr.o 5

N[ (1, 3- Diyhoxdmdd Barbyrgiti@kying;, 4- di oxo-1, 2, 3, 4-t et rahydr o- 5- pyri m di nyl ) car bon
yl]glycinc;, 15N . . . 5 A diren i

[ H Oycl ohexy1- Brhydf OxyY 50 PBIReThyt By SI SRSy I ey - giogRe- 7: 999 % 21 anhydr o
- 5-  pyr i netchhpgrb{Sepgribdingt) cgrbywyillglyeine; N-

i f1-Cxcl ohexyls 6-hydr oxy= 3-(2-napht hal cnyl1) - 2. 4- di - 342 3, 4-tctrahydro- Sp
yrimdinyl] Ca}%g{r%;ql)}c{oglﬁéélggl&;gmﬂ I(fi Fﬁla metﬂylpl)lenyl)% oxoé)tfl(ﬁ] 224 dioqu,Z,fi

- Cycl ohexytieh@drhexpytimditgt thadxyy Zlvéindi oxo- | , 2, 3, 4-t et rahydro- 5-

NLLL 5D cyel BRURcyEreS D S 2 i e on AR A B S 1
nyl ) car bawyimjdyhyicarhenyl} glycine;  N-[ (1, 3- Di cycl opent y1- 6- hydr oxy- 2, 4-d
P oyetohexyL- 315 A ReRRy 12y AU ST s SR S B il 12+
, 2, 3,10- t sttraAhgroSepyBimidinyljcarbdinylyglycear bonyl | gl yci nc; 4-[5-
g( (c::f/I L?gﬁggah ﬁ%@g‘? ':Si;'?&%l?%g%%%qugftgﬂh|1'I%K/Cr}iorhgﬁl'fi}?')dfoﬁ ? i4fr%1i(8f?°hl;i%’f’éycl ohcxancc
ar boxyl i geteabydtp-5Npyrifnidinyl} carbonyl)glycine; .
L oyer o ST Tl U SRy oot o gt ramverr
[ [ 2- ( ct hytbtosydre-3-pyxioudiyt] hebonyiighcaebony 1) - 4- hydr oxy- 2, 6- di oxo3, 6- di hydr o- 1(
ch%’LleTygl Eyﬁ'ﬂi@?%v'f% o -@-l%%‘r%pl?yqﬂ [ 4 GnRGlefy1)-2,4-dioxo-1,25.4 etrhhydro-5-
- et hy 1eyyiiohdxyleyb@ydetlicaxo- 1, 2, 3, 4-t et rahydro-5- pyri m di nyl ] ear bonyl |
3557152 11 car BT RB I B e ony  EB K o0 3,
- di hydr o-pyfi{ni)H ogrbonyiljg@lyeink] cycl ohexanecar boxyl ic acid;
N-({1-Cyclohexyl-3-[(2,3-difluorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
20  tetrahydro-5-pyrimidinyl}carbonyl)glycine;
Ethyl N-[(1,3-dicyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonothioyl]glycinate;
N-[(1,3-Dicyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonothioyl]glycine;
25 6-[5-{[(Carboxymethyl)amino]carbonyl}-3-cyclohexyl-6-hydroxy-2.,4-dioxo-3,4-dihydro-
1(2H)-pyrimidinylhexanoic acid;
6-[5-{[(Carboxymethyl)amino]carbonothioyl} -3-cyclohexyl-6-hydroxy-2,4-dioxo-3,4-
dihydro-1(2H)-pyrimidinyl]hexanoic acid,
N-({1-Cyclohexyl-3-[(3,4-dichlorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
30  tetrahydro-5-pyrimidinyl}carbonyl)glycine;
N-[(1-Cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl)carbonyl]glycine;
N-({3-Cyclohexyl-6-hydroxy-1-[frans-4-(methyloxy)cyclohexyl]-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
35 N-({1-[1,1'-Bi(cyclohexyl)-4-yl]-3-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine;
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di %/d ogmﬁlﬁnyh}ydbmyy}-g&cme di oxo- , 3, 4-t et rahydr o- 5- pyr| m di
n car bono
)52 0on0t 1 Yl N sy sy 2 AT IR 25
pyri m di nytkahgdoenyatoidiay} chpoyd)gtymin256- [ 5- [(Car boxymet hyl ) am i no] car bonyl
-3-cygl ohexy rim di nyl]hcxanoic
aci d%% 237\’ FE@Yl?lf@aeYIB/&g/p@téﬁ%ﬁ%)mx 4%’;1((1) car’ ’8ﬁéftlgua%l_grpgy /]
- 3- gyc;gh?fm?jldu@dhyﬂonyk})gly@nd di oxo- 3, 4- di hydro-1(21- 1) pyri m di nyl | hexanoi c
aci - -
(5 - i ohil or SoHGHODREY R T b3 dsiutng S i Dsenorg lelycine
30t et r ahydr o- BV piyGyclohéxgl- ﬁyydrdxychﬁid@nyB){@ ¢toflunegmethyl)phenylimethyl}-1,2,3,4-

N- [ ( 1- Q/Ct t?aaga(rx% p@nmgny%Xrboﬂyﬁggcﬁxo ,4-tetr ahydr 0- 5-
20 N-[(1,3-Dibutyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine;

N-{[1,3-Bis(2-cyclopropylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
N-{[6-Hydroxy-1,3-bis(2-methylpropyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
25 N-({3-(2-Cyclopropylethyl)-6-hydroxy- 1-[3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2,4
dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-({3-(2-Cyclopropylethyl)-6-hydroxy- 1-[4-(2-methyl-1,3-thiazol-4-yl)phenyl]-2,4-dioxo-
1,2,3,4-tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-{[3-Cyclohexyl-6-hydroxy-2,4-dioxo-1-(4-piperidinyl)-1,2,3,4-tetrahydro-5-
30  pyrimidinyl]carbonyl} glycine;
N-({3-(2-Cyclopropylethyl)-1-[4-(2-furanyl)phenyl]-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyl} carbonyl)glycine;
N-{[1,3-Bis(1,1-dimethylpropyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
35 N-{[3-Cyclohexyl-6-hydroxy-2,4-dioxo-1-(3-piperidinyl)-1,2,3,4-tetrahydro-5-
pyrimidinyl]carbonyl} glycine;
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{2[ g 212 tq/et Ir ahyav- q?&yﬁmladxgr%sﬂ[(mgldh,mafo?ﬁb?gmalw l;lbelroxi—)Z 42d1(2{01(;i‘2 3,4 Laa
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N (13- (2 Cyel opropyleth roxy-1-[4-(2-methyl-1, 3-thiazol -4-yl)

pheny1] - 2, dldYBTMEWQW@MPéﬁﬂﬁ%VﬁrO 5- pyr|nldlnyl}carbonyl)egC|ne

N- and/or a pharmaceuticall acceptable salt or solvate thereof.
[ 3- Cycl ohexyl- 6- hydr oxy- 2, 4-di oxo- 1- (4-pi peridinyl)-1,2,3,4-tetrahydr

0- 5-
7. A pharmaceutical composition which comprises a compound as described in claim 1

and one or more of pharmaceutically acceptable carriers, diluents and excipients.
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-

30pyrinidinyL]eafbonyIIglycine;

N-(}3-(2-Cycl opropyl et hyl)-144-(2-furanyl)phenyll-6-hydroxy-2, 4-di oxo
-1,2,3,4- tetrahydro-5-pyrimdinyl} earbonyl)glycine; N-1[ |
,3-Bis( |

, 1- di met hyl propy1) - 6- hydr oxy- 2, 4- di oxo-1, 2, 3, 4-t etrahydr o- 5-
pyrimdinyl]earbonyll glycine; 35N _ o

[ 3- Cycl ohgxy1- B uydaQ¥pdur-6 HEX el ik Sl PRI dh&pryatatioh of thd mfkdicghbdndr
0- 5- pyrlnldlnyl]eaybonylIqu0|ne; N-

{[ 3- Cycl dFekyaagmgaagRanndls- di oxo- 1- 0- {[ ( phenyl met hyDoxy] car bony1} - 3

Pi Peridinyl)-1,2, 3, 4-tetrahydro-5-pyrimdinyl | earbonyl}glycine;

Z

{{1- (1- Act yl| -Bhepispelrdlaiindpvhergn e mhaohest ysl algntapdr oxy- 2, 4- di oxo-1, 2, 3, 4
-tetrahydro-5- PYrimdinyl]carbonyl}glycine; N[(1-Cyclohexyl-3-
[4-fluoro-2-(trifluoronethyl)phenyl]nmethyl) -6-hydroxy-2, 4-di oxo-

1, 2, 3, 4- t &t r ahy dsecetBcpiypdunidds dsskileedribolniy | gl thepraparatiin of a medicament for

-({3- 1 (2-Brpmmp ises i

L tyel one S IRERORMONTRE I isss i apagnaly ¢ oy ahyar o- 5.

pyri m di nyl ) carbonyl)glycine; N -({1-Cy clohexyl-3-[(2,6-dichlor
ophenyl ) net hyl.- 6- h %g -2..4-dioxo-1 .2.3 /4- tetrahy dr o-5
-pyrinidrﬁyl}r%gﬁg%%?:lwaé%ﬂg?nNifgﬁgm?t§?§Pgﬁ%-5-(nethyIoxy)phenyl]
met hyl) -1 -cycl ohexyl-6-hydroxy-2, 4-di oxo-

‘:{L"{ g’ 21 gl- tsl(% Ir, Iap g%e?og%ég r(%)l.)q]g%éﬁ%}llel)ﬂ%a;ug Flill{ J gllt é: }Inrgga’ratlé)l_n[o?gmedicament for

- 1- cycl ohessyide Belwyids ivaymabndaldi oxo-

1, 2, 3,4-tetrahydro-5-pyri m di nypearbonyl ] gl yci ne; N-(
{3-[(2-Brono-5-fluorophenyl ) nmethyl] - 1- cycl ohexyl - 6- hydr oxy- 2, 4- di oxo-
1,2, 3, 4- 13et r ahedsOofaidimr2tdieny thk 6RaMAANK I )GhYEI ne;

N-[ (3-{{2-Brono-4-0, 1-di net hyl et hypphenyl ] net hyl ) - 1- cycl ohexyl - 6- hydr
oxy-2,4- dioxo-1, 2,3, 4-tetrahydro-5-pyrimdinyl)carbonyl]glycine;

N- ({ 1- Cyclaohexy bschsflaehnpxind 3¢ (ke ARy LIRRE DM thé frepditioho2 a Aredici@n for2, 3

, 4-tetrahydro-5- pyrimdinyl]carbonyl)glycine;
treating myocatdial infarction in a mammal.

15. The use of claim 14 wherein the mammal is a human.

16. A use of a) a compound as described in claim 1; and b) EPO or a derivative thereof,

in the preparation of a medicament for treating diseases of the hematopoietic system.

17. A compound as described in claim 1 for use in treating anemia in a mammal.
18. The compound of claim 17 wherein the manmumal is a human.
19. A compound as described in claim 1 for use in inhibiting HIF prolyl hydroxylases in

a manunal.

20. The compound of claim 19 wherein the mammal is a human.
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N {[1-Cy cl ohexyl-3-(1 ,1-dinmethylpropyl)-6-hy dr oxy -2 ,4-dioxo-1
, 2,3 ,4-tetrahy dr o-5 - pyrimdinyl]carbonyl} glycine; and N-
{[1 3-Bis(2,6 -dichlorophenyl)-6-hy dr oxy -2,4-dioxo-1,2 ,3
,4-tetrahy dro-5 - pyrimdinyl]carbonyl) egC|ne and/or a
pharnaceutically acceptabl e salt or solvate thereof. 7. A
pharmaceuti cal conposition which conprises a conpound as described in
claim1l apd ong GhpdMiAEs @Jscrﬁ]ﬁ'é@ﬁ;m%ﬁ{lf fo?ﬁ!;é ¥ rRAEERICRBS i /hiahRlaS
di l uents and exci pi ents. . use of a conpound as described in
claiml in the preparation of the medi canment for treating anema in a
mamel.  H. Thhot3pbinddediamh &1 WIGEAIHL hAfnIRMNRnde 8 human.  10. A
use of a conpoun a8 described in ¢ a|n1 in the preparation of a
nedicanent for inhibiting HF pronI hydr oxyl ases in a manmal . 11.
The use of; cl aj A
conpound as déégél Tit ?%&% J%ﬁ? fﬁeh%?gﬁgﬁﬁggBﬁ“%@“Qﬁﬁﬁﬁﬁngi%nt
for trealmmgmmschenla in a nannal. 13. The use of claim 12 wherein
the manmal is a human. 14. A use of a conpound as described in claim
1 in the preparation of a nedicament for treating myocardi al
i nfarcti o.in BEhervampaiind of thim Thehersia tiof mahmblns 4 Bunsdier ei n t he mammal
is a human. 16. A use of a) a conmpound as described in claim1; and
b) EPO or a derivative thereof, in the preparation of a nedi canent
for treatiing dAsﬁaﬁcemdei ddshigbeli emElhiapDAR RO siyasdetimtive Ihércof) forapauind as |
descri bed |g%$gﬁjn1l use i.n treatlng anema in a manmmal . 18. The

conpound & F%*?ffﬂﬁgpg?wp?ﬂg”WQWWal is a human. 19. A conpound

as .described in claim-1 for use in |nh|biting HIF pronI hydroxylases
in a m ound of claim 19 whe

urmn 24 A RO 0BG RL el e PR O PR S EERR Rt at | ng

| schem a havemablemarit or dident Fillen e Sentiocambuofof @ kahpouiilas\waetibddrin ilhiel Inetiieal
is a hum foccs?é) 1pr1f.e(§ gﬁ}%?? %?]nplgﬁn%gag ?r%?ﬁ%ﬁ{j i C?alilg h rlrlltg' asfso%gangn St &

treati ng ocar
pharmaceutically acceptablc carrier or diluent,

27. A process for preparing a compound of formula (I)

OH Y R

4 2
R R
SN N

A "

0
X~ N 0
é1
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-24. The compound of claim23 wherein the fram*ral is a human. 25. A
conpound as described in claim1l and EPO or a derivative thereof, for

use in trewoi»ng/dogeases of the henmatopoi etic system 2&T/ésp6mM0e5$
for preparing a pharmaceutical conposition containing a
pharmaceutically acceptable carrier or diluent and an effective anmwn
of a corrpo‘ﬁli*f?delqu described in claim 1l which process conprises
bringing the CoAlbRiriE ach ndendrpldelpsieddron the gropnopsigiag poiydreeh M Rh a

phar maceut ¢ .aglaliyt, @C:Gﬁ-}ﬂf(e% | e, G@dllfyhﬁrcgoﬂfgcﬂ:'ldau@ﬂt}; Cgc?(%all&l procass for
prepari ng

LSRR I i N N M 4 T )

hydr ogen, €NRalel, a6, afl-eal kalyl, heel-o@tymh keayiryl- G2, Llkgial | cynyl

C3- C8cycl oal k§ %R@cy s0al kyl - Cloal I cyl, C5-C8cycl oal kenyl :
Cs- Cscycl oal k & oat kyl , ~ C3- Cshet er ocycl oal kyl ,

C3- Cshet er ocylecm&[ wy01-CoBGHG oal | cyl, ar yI aryl -G G oal I cyl |

het er oaryl and\/%h%}c%ﬁ Nda %{‘é‘cﬂl&)e lillﬁXIkt uj:dsfronNhg% ?)P Lons %c?lggd@? oo§n

or Chetal kyl ; ere eac e enden
t he group consiGst ﬂéwbﬂa ﬁwlqclm@lelh Cs@a—yc@@liyx:li(b&huhléyll Cs- Cahcferowdodlkyl

C3- CBeyel oal kyle, @ ndd:Qabiks X5 (cQ@hdYheteroaryl, heteroaryl-
10C3- Csheterocycl oal l?ocl?' Cl Cld)a]oﬁ)f] FQ}P @ %{:ecmm w;rloary

ar
het eroaryl, hetefoakyl -CQif-Ciakab.- 9((:3'%(:@3“((%C%Q%‘Qplqu)ycloalkyl)

- C( C3- CGhet er oeyeErARLdoy éteroa %@V e B (ol Q%toervﬂh@ﬁ 3! ahd Rﬁﬁi'e attached to the
- S02( C1- C4all cy attachedé\‘t]fo t he sane

1
nitrogen, R3 analziml"?%me% “P%ﬁé’t“ﬁé?"g i ke TSP big SR hevpfe aHach o
are attached f e o6-or 7-@lembered¥aturatddRiig @ptRtlalBabhthiaing Onadititghadgbdienal | y
cont ai{y ng one g‘ﬁgedrﬁoqnetxer qlalt11 m %?n% ﬁt ed from oxygen, nitrogen and
sul phur’, R7 and are BAeH" 1 BTy sel ected fromthe goup
consi sting of Hydnd)@“eam eacll lh@yﬂdﬁntﬂtsﬂb@@] froymmpb gro@Beo@8uing b Digddbogtn,

cat ron. o 01+ oAt Ry O APEC AR el oo R B e

or nore 205ubstdhdh@¢wmliwdependently sel ected fromthe group

ron tSI sti ngl of Cﬁé 13%9%9&9&{ l)lC(‘lelCmah&f»Glﬁaﬁl/G&s%'t Kﬁéh or &Béﬁ%r&ﬂﬂth one or more
I CLCroar
20 y substituents independently selected from the group consisting of Cs-Cecycloalkyl,

hetcrocycloalkyi, aryl and heteroaryl;
Xis O or§; and
Y is O or5;
where any carbon or heteroatom of R!, R%, R, R*, R, R®, R, R®, R? is unsubstituted or is
25 substituted with one or more substituents independently selected fromn Ci-Cgalkyl,
C,-Cghaloalkyl, halogen, -OR", -NR’R®, oxo, cyano, nitro, -C(O)R"’, -C(OYOR'?, -SR°,
-S(O)R", -S(0)R"°, -NR'R®, -CONR'R?, -N(R*)C(O)R®, -N(R*)C(O)OR"®,
-OC(ONRR®, -N(R)C(O)NRRE, -SO,NR’RE, -N(RHSOR', Ca-Cyoalkenyl,
Cy-Cygalkynyl, C;-Ceeycloalkyl, Cs-Cgheterocycloalkyl, aryl, C,-Cqalkyl-aryl, heteroaryl
30 and C;-Cgalkyl-heteroaryl, wherein R’ and R® are the same as defined above and R'° is
selected from hydrogen, C; Cpalkyl, Co.Cipalkenyl, Co.Cioalkynyl, -CO(C;-Cjalkyl),
-CO(aryl), -CO(heteroaryl), -CO(C;s-Cecycloalkyl), -CO(Cs-Cgheterocycloalkyl), -SO4(C;-
Caalkyl), Cs-Cyeycloalkyl, C;-Cgheterocycloalkyl, Cg-Ciaaryl, aryl-C,_Cipalkyl, heteroaryl
and heteroaryl-C;_Cjalkyl;

35 comprising treating a compound of formula A:
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Xis 0Oor S; and Yis 0 or S; where any carbon or heteroatomof RI,
R2, R3, R4, R5, R6, le, R8, le is unsubstituted or is 25substituted
w th one owormsmseubstituents independently sel ected frrmiGeChaisky! ,
Cl - C6hal oal kyl , hal ogen, -0e, -NR5123, oxo, cyano, hitro, -C(0)RL,
-C(0)012. 1, -Se, - §(0) 2R10, ANRS5R6, - CONRSR6, - N(RS5)C(0)R10,
-N(R5) C(0) OR1, -0C(0)NR5R6, - N( R%(\:(O NRBRG:; - SOZNRSRS,

- N(R5) SO2R113, C2-d oal kenyl, C2-CparkynyF, C3-Cécycl oal kyl ,

C3- C6hct crocycl oal kyl , aryl, Cil- CGa,,Ilk% aryl, hctcroaryl 30and

Cl- Coal kyl - heteroaryl, wherein R5 >%1nd| R3Care the same as defined
above and Rl is selected from hydr ogeW, G _Cipallcyl, C2_Ci0al kenyl,

C2r 10al | cynyl, - CO&C}- C4al kyl), -00(aryl), - Cd%;uet_eroa_ryl) .

_ CO( C3- CocierainR ket R are dhos e afiatost Hespe inbfamiyd ), withsiyzmernd anppprriyiaje
C3- CBeycl aaldiy bn afpripSRP I RHARYG O Kbhal tiefndFdlishs IBY Bh@AIYE irdBikion,
het eronmyl -G _C oal kyl ; 35conprising treating a conpound of formula A
OH R Nooz e formpperompayd pEferteiDand R4 are the sane as for those
groupssn forrmula (1) with glycine and an appropriate base in an
appropri at ol vent _under .conventional,.thermal conditions or by

e oo 25 IV B g A L OHBEUNA Bt £ ormul a (1)~ 5 38, A
process for preparing a conpound of formula (1) 1Owherein: R and R4
are each independently selected fr pip consi sting of

hydr ogen, - NR5R6, C2.do _Cloal I cynyl,

C3- C8cycl oal kyl , C3-C8cycl oar R&yl - | ,_R&s- C8cycl oal kenyl ,
C3- C8cycl oal kenyl -Cl _C oari cyl, oal kyl ,

C3- C8het erocycl oar kyl C1. Cl oal kylL4_ar _Cloaricyl, heteroaryl
and heteroaryl-Cl.Crarkyl; 15RZ”i sN-NRAFt8 or -O0R9;

10 wherein:
R! and R* are cach independently selected from the group consisting of hydrogen, -NR® RS,

C,.Cipalkyl, C,.Coalkenyl, C, Cjalkynyl, C;-Creycloalkyl, Cs-Caeycloalkyl-C,.Cipalkyl,
Cs-Cseycloalkenyl, Cs-Cycycloalkenyl-Cy Choalkyl, Cs-Cgheterocycloalkyl, C;-Cgheterocycloalkyl-
C\.Cinalkyl, aryl, aryl-C,.C,calkyl, heteroaryl and heteroaryl-C,.Cjpalkyl;

15 R*is -NR'R® or -OR”;

R? is H or C,.Cqalkyl;
where R’ and R®are each independently selected from the group consisting of hydrogen,
C;-Crealkyl, C;-Cgeycloalkyl, Cs-Caeyeloalkyl-Cy Cpalkyl, C3-Csheterocycloalkyl,
Cs-Csheterocycloalkyl-C; Chpalkyl, aryl, aryl-C,.Cpalkyl, heteroaryl, heteroaryl-

20 C,.Crealkyl, ~CO(C,-Cjalkyl), -CO(C5-Cgeycloalkyl), -CO(C;-Ceheterocycloalkyl),
-CO(aryl), -CO(heteroaryl) and -SO-(C-Caalkyl), or, when R® and R® are attached to the
same nitrogen, R* and R®taken together with the nitrogen to which they are attached form
a 5- or 6- or 7-membered saturated ring optionally containing one other heteroatom
selected from oxygen, nitrogen and sulphur,

25 R’ and R*are each independently selected from the group consisting of hydrogen,
C1.Cioalkyl, C; Cypalkenyl, C, Cypalkynyl, Cs-Cgeycloalkyl, Cs-Cgheterocycloalkyl, aryl

and heteroaryl, and
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R3 is Hor Cl.C4al kyl; where R5 and I|l9are each i ndependent |y
selected fromthe group consisting of hydrogen, -

C3- C8cycl oapiwylseids C8het er ocycl oari cyl PCT/US2007/071854
C3- C3het erocycl oal | cyl -C1_Cloal kyl, aryl, heteroaryl, heteroaryl -

700 Cs- Cohet er Ry 821 T0Y o U I £ BOURUCEY SLpifusggihoneormore

- 80, (Ct - C4al ky kpbstigents m@m;daalyasnldctmrén the givtiaaingsling of ChGscpdnkyl,
nitrogen, R5 a ith the nitrogen to which they are
attached form }qg@%é£§39%&9§1?%§%8§1éd saturated ring optionally

cont ai ni ng on& ipPheB; 4dt er oat om sel ected from oxygen, nitrogen and
sul phurs 25R Yaigg J=8. areeach i ndependently selected fromthe group
consi sring of hydrogen, C2, Cs3 al kenyl, C2 Cloal kYnyl,
C3- Cscycl oal kylWheranogemer brisretiampidy| R Br . Rarfe: ReR eRok mysubstizgd or ko
I'Stﬁ or a catl qama&ga%m% c%ﬁ‘ﬂqré’%bﬁi‘ﬂxeh@in{df}ﬁhﬂ%ﬁfly %té&t@&jgr&ﬁ cSuRagi t ut ed
Wi one or nore substituents independen sel ec 0 e.gr.o
consi sting of &:W%Lgi’l?@’l'pf{%e&é{;gﬁ%r %@Fcki}ilﬁ,m %E?/}R%a“?éé)%Rn?'SR%?
heteroatyl; Xi ss@)RY, -§0)@Y-NRRF, SCONRR® SNRUTEORR G Y(REEIBDIOR Dr

het erogf om of R Rs s ks whsupstjtutcd or is
subst ifbut ed wi thcf)cﬁﬁi%]?? %ﬁc@&%@?ﬁ ’tﬁ%ﬁﬁr‘gﬁl #ﬁdéﬁ@en?ff@w Lk‘inélct ed from
Cl- CBal kyl , Cl-GBhalkgatl] Gydscyclalkpig@iaCsheterRiy@loalk NREIEC, -Coalyl-atyl Ar@roaryl
"N R} c( o) R0, “MerErEh bibire el GRRSRs e S ey Rl

- SO2NR5R6, - N{ ReiS0aH1an hydme@nsl.Rerkl, C:Craikeal, Ky fylkyng3-CHEyEladabl cy! |
C3- GBhet er ocycl.gal Gy LeoibroariH - CORL KYdye i), - REEEEQRENLyARAMYD, -50,(C:-
G -Co6al | cyl -heter agy%l , %er?aerﬁ% RS@é% YR6 a}lr)é dtlﬁe3 SANE a5 delyi)’nedz( '
above Bnd R i L-alisylbErEeryelpdiml.hydrbsigareyclalkybiaiCoptyl agh Ccodiivbdptgioaryl

C2_Cloal kynyl , an&Rli&barfidalogdlyg, -00(aryl), -COCheteroatyl),

- CQ( C3- Cocycl oal kyl,), -COC3-C6heterocycloal kyl), -S02(Cl- 15Col kyl),
C3- C8cycl oal kyICPmE?-"@s‘T?é‘P’ér”(SBVB‘I”BESP{fW“?{J “¥- Cnatyl , heteroaryl and

het eroaryl - Ct. G oal kyl ; conprisingdH-@ating a conpound of fornula B:

OHO NL elLN XANNC.0 H V\,Ré{e\ and R4 are the sane as for
those groups in fornmula (1) with 'an Ikzﬂi,c@z'i_-tan appropriate
20sol vent at a suitable tenperaj formthe compound of fornmula
(1). ‘
R
B

wherein R' and R* are the same as for those groups in formula (I) with an alkali, in an appropriate

20 solvent at a suitable temperature to form the compound of formula (I).
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