2- PROPYNYL ADENGCSI NE ANALOGS W TH MODI FED 5' - Rl BOSE GROUPS HAVI NG A2A
AGONI ST ACTIVITY Rel ated Applications This application clains priority from
a provi siwoabocappssocati on entitled: "2- PROPYNYL ADENCSI RETANAWSGS sand
COVPOSI TI ONS W TH MODI FED 5' - R BOSE GROUPS HAVI NG A2A AGONI ST ACTI VI TY"
filed on August 2, 2004, serial nunber 60/598,018, the entire contents of
uni ch 1 s TNEIARGDRSF PRAPARINES X PRRSUKPMEATENDIARYY! O4RBRAVARIEN i on
descri bed herein was nade with government support under G ant Nunber

(ROL- HL37942), awarded by the National Science Foundation. The United
States Governnment has certain rights in the invention. Background of the

I nvention The inflammatory response serves the purpose of elimnating

har nful agents_fromt ody., There is a wide range of pathogenic insults
that can %ﬁpfﬁ'%?%regﬁe {bﬁq‘&éﬁ?ﬁﬁpgﬂﬁat}oé@‘ponse i ncluding infection, allergens,
aut oi mmune stinmuli, inmmune response to transplanted tissue, noxious

chem cal s, TiaghplRKdiSclainsCine Heaefitagard poivionahyfhicaton 68/608B3E diledadid
thermal trauma. Inflammation normally 1s a very localized action, which
serves i n Auavst 5i2004, vehicleiruneqrperatsd herqinby sefereBerdinii$snEistHvn of the danmgi ng
agent and injured tissue. The body's response becones an agent of disease
when it r [ r jate injury to host tissues in the process of
elimnati ﬁ%’“‘%&‘%@“@?{é@t@g@w&g?ﬁt, or responding to a traumatic insult. As
exanples, inflammation is a conponent of pathogenesis in several vascul ar
di seases OFhis mpventiers reledeanpl £sndthad oflenaking lestai-aubseeed dmirdncaribgnateg. (N. G
Frangogi annis et al., .in cardi al .Ischem g: chani sns, rfusion,

Pr of Sot1 o rsTReiHAY g INoTEe QYR DB iY) SR by oante BEUSEA Have s
Sharma et ahven (YBd us@hil dtiking Mhteridls inkkSplepA8Hdn of PEIDEABSHRIR@SIE idk ROSS,
Nat ure, 362, 801 (1993)), inflammtory aortic aneurysns (N. Grardi et al.,
Ann. Thor . r&aatign of 64ljargbdarar@gsryith Brompatic\dalh ydeex yeeorapoundBr Pee foF exmuplg. , 59,

609 (1972),; R, L. P |_et.al .. .J. Vase. 2 . (1985))....and
rest (enosi ?swﬁollﬁat\/\pﬂg q&%’r@?gn"’gﬁ@?%"pFaégs?f(??(pé)gg",[‘gﬁatl%sogsgﬁsf('%%é}g%%ﬁ}leaf The
cel I's i nvQlampeativith bRHhBIAL werk showhue ®elhested Eyinaie Corréspondifg ratearone

systemcells - neutrophils, eosinophils, | i;rrphocyt.es, m)noc%/t es, basophils,
nacr ophagew]ymiesization jof bisphenol ghdvithen vesupshituted hdiagyh seaghonates eyl i um

I h . I i.br.obl.a . X : f
ot ammat SRRy ol eg i e, e BBIAR, Be ROSRIUBENES, o IR RPOASF ©

| eukocyt esprigar@ions ansstysubktitatedidieyl calboratesy st em conmbat s pat hogeni c
i nvasions, including infections. TNFa stinmulates the expression and

activation of adherence f actiiprs on | eukocyt es. and, endot hel %ﬁl cel]ls, prines
neut r ophi 144 $&¥ICah PERRERICB AT ArrdnfREPIIYes: BYBYITE dhE deastoBnea Ay Pl i and
enhances i J i LV LEY; . : cited
herein. | ?}a‘l’a éﬁ%%ﬂ@ﬁhggﬁgﬂp Sa‘gfgﬁ g%’%%?}]?élé%héégﬁﬁg agtg{% pellls% Qﬁiéggtggf)sry%{egj ells

pr ocessi ngoamptrisenwiter of feesmidtan em atid depepptrosychess. sotthen hydphsleyandss i n

turn, b timul at ~inf | tory. toxic.cells,
Gener al | y, SOBELRIH S o A BSFPERT o VEPAE G e VB,
super oxi dgqapngeceal B REGEHAL SIDEOH wifike OXhidAt hNE kfoveh . asTHRERPEF OXi dase

and ot her enzynes) infllammatory activity. Inappropriate and over-rel ease of
cyt oki nes formulptioguae owtinderepelddride iphasesx sedjemahydiopide hasgardld emtrekt s

t hrough the rel easg, of, t.i ssue- danagin i dative and..non-oxi Lye. products
(K. G Trdbgasuis ang trethylaping “ag g catalys 7?6‘1“%115“ 1] Qagiiofs i .Sfﬁﬁgfb?(?aﬁ’ﬁm et
al ., Rev. doa{@¢tpheddlSto, DPC(imURENtially . quah@idti w6 Ofeld. 1 98A) ¢ver,FAIpIR AT LE,
TNFacan induce neutrophils to adhere to the blood vessel wall and then to
i grat e t Hhegghmersendisignsio estertsHbstiipted phenalnhyushas aprihyl spledete remuits in

oxi dative and non-.oxi dative 4 nt . t Q S

col ect " o1 B et asiatrel s STHRABuRE RGN Ty, B R Rien BRI G
nmonocyt es @edsphep Evehahd 0fdoft Rrudhesi J0asdrcant eassophosgetd doesmdt rasalt daphages.
Upon stimulation with an inflammtion trigger, nonocytes/ nmacrophages al so
produce arg®nsersioatad meredhamay0 of toyl dkpPheeiyl slicylitsy thbay P’ee’dﬁﬁl%nt ,

l'i pi ds, rgp%%oin\é% oxygen species, proteases and growmh factors that renodel
ti ssue and regulate surrounding tissue functions. For exanple, inflanmatory
cyt oki nes have been shown to be pathogenic in: arthritis (C. A D narello,
Semn. Imunol., 4, 133 (1992)); ischema (A Seekanp et al.,

Agent s- Acti ons- Supp., 41, 137 (1993)); septic shock (D. N. Mannel et al.,
Rev. Infect. Dis., 9 (suppl. 5), S602-S606 (1987)); asthma (N. M
Cenbrzynska et al., Am Rev. Respir. Dis., 147, 291 (1993)); organ
transplant rejection (D. K Imagawa et al., Transplantation, 51, 57 (1991);
multiple sclerosis (H P. Hartung, Ann. Neurol., 33, 591 (1993)); AIDS (T.
Mat suyama et al., AIDS, 5, 1405 (1991)); and in alkali-burned eyes (F.




Myanoto et al., Opthalmc Res., 30, 168 (1997)). In addition, superoxide
formation in | eukocytes has been inplicated in pronoting replication of the
human i nwoadefdieisency virus (H V) (S. Legrand- Poel s et palr/us20dsDSsiRkes. Hum
Retroviruses, 6, 1389 (1990)). It is well known that adenosi ne and sone
anal ogs of adenosine that non-sel ectively activate adenosi ne receptor

subt ypes de p sl L ks oduct s
(B, N o SR BEpbRP HekerieP O ik B edet O EHPLEIGKn HGRIAE
Roberts etstatsubstRinadhiamy] drbor2s,gef&all(, 185 paliculdr itSedvid be detirableto J.

| munol ., 137, 3284 (11986); B. N onstein et a I and

| nmunopat Aiscovep a high E}igﬁﬂen‘t N3RS q c%’Pirr‘?Bi*i‘e“E’etblSaEPe’t i ﬁg*ﬁdg C@&’Oaﬁtg%r‘spectl ve
i n Adenos ach et aI , eds., Springer- Verlag, Berlin,

p. 286 (15@%ﬁ§§%%ﬁ@?\?c@m%$ et al. . Leukocyte Biol, 44, 411421

(1988); J. De LaHarpe et al. . Irrrrunol , 143, 596 (1989); S. T. MGarrity
et al., JSulhlmnuylofﬂlelﬂ\zbﬁtloﬁ,QSG (1989); and C. P. Nielson et al., Br. J.
Pharmacol ., 97, 882 (1989)). For exanple, adenosine has been shown to

inhibit s eoxrd ram neut r ophi I.s t muy ractants
such as t%‘g’ é gt Al?ﬁoﬁ?lgé S UBELT RS 5%rp mAU% 819 fxﬁtgrﬁs %E@&‘fefi MLP)
and the cappj na&@mﬁeﬂés@@lﬁeﬁtloﬁm&\h@@% Qidﬂ'ldﬂt oﬂbrepaﬂng hmesten! ., 135,
1366 (1985)). Adenosi ne can decrease the 3reat|y enhanced oxi dative burst
of PNN ( neuhstioyed dipryf carbengse,iwhegeinionp emkpdianenh diernethod Empisss & $5PSa second
stimul us s ich as f-nmet-leu-phe (G W Sullivan et al., din. Res., 41, 172A
(1993)). Rbdi ti onal | y, It has been reported that adenosi ne can decrease t he
rate of HV replication in a T-cell line (S. Sipka et al., Acta. Biochim

Bi opys. Hung., (3, fofibing1988jction Hﬁmmer contiprisirgz phosgenes vind esteresubkigititadn vi vo
adenosi ne has ant| i nflamatory acti vi F| rest ein et al.

Res., 41, Phomwh mowespic spiveng and 2 &2 éélﬁcts thegfoyp “r‘?é‘élstm%tfgazMA
(1993)) K e IR RIS WY MBnOf
adenosi nekétég%sa[rg?ggﬁé ﬂ%ﬁ%ﬁh%%%%aﬁg{é?ggtﬁlﬁg\% OSpOSI te effectsgon
super oxi dergaeioqﬁmee ¢l anNiqueredinsd, wheteimbaid agueo@h phase hay@btine stgBgthl 150
(1990)). The existence of A2A receptor on neutrophils was originally
denonstrated b

Phar nacol ogy, %@6? %@g%ﬁ@ﬁﬁtbop I}T‘szétl‘et%aeémbcale%elﬁrd%@'?%shs%rsgéﬁc(feVel opnent  of
conpounds that are nore and nore potent and/or selective as agonists

Of A2Aadenosi ne recepfohs a?%ﬁs plesedaoa pHashdihe galnid abjusei g nassays, bynd

physi ol ogi cal responses. [nitially, conpounds with little or no sel ectivity
for A Ar eélefpﬁ@ﬁrl@oﬂ\@f ancpikedi Bisiad hydipxpdeasoluiieih s pmeunts saek thyt the pH 1s

(6. N O anerd bl YRR 5 qur | i W SO RO BR 0%, 1 e

shown that addition of 2-al kylam no substituents increased potency and
selectivity, e.g. (ﬁ)/ltheﬂﬁ&eaﬂdn@iﬁﬁiﬂﬁ&@iu(adtus phaseliamdjusteds if abcessady,.by

Phar macol . Exp. Ther 251, 888 (1989) Al kox bst i ut ed nosi ne
deri vat i vearyang the SONRBI D0 OF ke éﬁ@ﬁ %’ﬁtai ‘i/ 5‘#8 1%1?3 3€‘P§s Cagoni st s
at the cor r 1 9%, and- Bﬁ& tddgine 34,
T334 (100 Ty Bl Ky ﬁy@?gﬁﬁét‘%‘ﬁﬁ?’ﬁ?ﬁﬁrlﬁgt‘i‘ve% 26 Va2 11

(al so cal Isekﬂxtlmﬂtuﬂﬁgdt)leetsamap@uweéthee‘vattlaat ed as agonists at the coronary
artery A2A receptor (K Niya et al. . Med. Chem, 35, 4557 (1992)).

There is one report pof the co t|v | y nonspecific adenosi ne
anal ogs, R—pheﬁ@?rF}syo%PBH&glagcféﬁggﬁtﬁéﬂ‘%?g %Ia,r&ﬁlc gchI or oadenosi ne (Cl - Ado)
with a phosphodi esterase (PDE) inhibitor resul t| ng in a | owering of

neut rophi | oxi daidraie @eticdétion oivktufe ik afonaed with dkss, th'EﬁpllS:S%altmitel of

Per spectives in Adenosi ne Research, E. Garlach_ et al

Spri nger - ermpglgtiorand iwhergip theplgae %%‘gthllgfi’??l)’talrﬁév@é\?’érabow b % adith - Ado
anal ogs are, act s than
of A2A adéﬁ)ss ]Hémrae%eéin%%oor?sa'gg%teggtf?ﬁgts{lfﬁg:regﬁ ?r @Oﬁ%fqﬂg gou%segegetsh?ggl%%% %(Eact s due
to acti Vatsumttmfed Ahaﬁyleeaﬁb@dts 19rf01madddwath mntz@smmcbfo&ttﬂeasttﬁ?()sg/uesd causi ng
effects such as "heart bl ock."R A Osson et al. (U S Pat. No. 5,278, 150)
di scl ose selesyitynel #dssoll e A2 receptor agonists of the fornula: wherein
Ribis ribosyl, RL can be H and R2 can be cycl oal kyl. The conpounds are
disclosed to be useful for treati ng hypertension, atherosclerosis and as
vasodi l ators. O sson et al. (U S. Pat. No. 5,140,015) disclose certain
adenosi ne A2 receptor agonists of formula: wherein C(X)BR can be CH2CH and
R1 can be al kyl - or al koxyal kyl. The conpounds are di sclosed to be useful
as vasodilators or an anti hypertensives. Linden et al. (U S. Pat. No.
5,877,180) is based on the discovery that certain inflamuatory di seases,
such as arthr|t|s and asthma ~may be effectlvely treated by the
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effective anount of an A2A adenosi ne receptor of the foll ow ng

formul a:wherein R and X are as described in the patent. In one enbodi nent,
t he Li ndewoeanoeali7ssbnventi on i nvol ves the adm ni strati onPaofi/us200802751V
phosphodi esterase (PDE) inhibitor in conbination with the A2A adenosi ne
receptor agonist. The Type |V phosphodi esterase (PDE) inhibitor includes
racemc a opt | | y.active:. 4- I - | f the
Fol | ow ng T6PRSFA " \GhuPEs M RghfRp S TKERROY b KaaEBEEP AR IR o

descri bedpidiedd & thPairesehDinvéntidi3alBd6s. foRdli ghpcammerssoramdesadentiviey ofitathsui t abl e

Type 1V PDE inhibitor included }Mﬁhi n the abov% f.orgul a. G istalli (U S
Pat. No. 95&0oBagesy | @ melasdaio of BRgieens i yier-OsiRigMEpPlet EEEWS%?‘;

2- hydr oxy . . . , I . . . ol

cubt 1 £ ut S8 By e B es ATNLBBIOLES of IRIiFL Prb RNt WREEHECIBTIIRTY ).

2- Al kyny! s ihigh 10i€ biivaehviesieaw thab eesubsiagdllysizet ofw iy affkmulationl By( U. S.

IS O e o 5 et e R BB BRI Sk
C3-Cl6) a . ' o) and to
I nhi bi t pg?&c%éseéndﬁa%@%%g’ 2 Righddtd bl SoluBoP & theatabtioASmiRRirk, ths GREEHC,

anti at heroscl erosi s and anti-hypertensive agents. Re(;entmll%, U. S. Patent
6, 232, 297 of phbsgede mequésted a5 midingsizéd $dile coaRpOLAIRS COHRNEHON s¢Jeetisiity| of

ol o vt L SR bt bRy RO y Rhel © *

met hoxycar bonyl cycl ohexyl net hyl (DWH 146e) or Rl is

4- acet oxy mR{fYesotfiion @f YHemiakxhg (JMR-193) . These conpounds are reported to
be A2A agonists. However, a continuing need exists for selective A

adenosi ne r.eceﬁ)t or agonists useful faor therapeutic_ applications, which have
reduced siFimref i daves the resylizipk sxgmples 1@0%%@?%@%‘@&? ¥ists for selective
A2 adenosi ne receptor agonists useful for use as pharnacol ogi cal stressors
in stressg hn ' iCGul [ id®y ng techni ques, that
pr ef er abl ﬁﬁggg ?he(giscﬂe)gr%}l %Bfe e tqéss,cllgmﬁlr];ellégg?ﬁg&hé%em cally stable and
short-acting. Summary of the Invention The present invention conprises
conpounds Fande feSimoudsthe fesuliepf exagpldsdB-2antat e ativete off10 nf | ammat ory
activity in manmalian tissue. The inflamratory tissue activity can be due
to pathol Qgi cal, agents o an _be d si cal hem cal or thernal
trauma, o%gglﬁ%‘lt W%SFFfﬁ%&?ggferﬁgg%r}égl&#le%,ons%gﬁerg@ﬁorgan, tissue or cell
transpl antati on, angioplasty (PCTA), inflammation foll ow ng

i schem a/ p@RE BUSheWs the effgétaiftiarg of Tormupdtizeent selotiviounds conpri se a novel

cl ass of 2-al kynyl adenosi ne derivatives, substituted at the ethyn-2-yl
position by substituted %ycl al kyl and heterocycle (heterocyclic) noieties.
Pr ef er abl yetailfd DespaRt et BE [YgR19% nodified at the 5 -position by
substituting an N-(cycl oal kyl) carboxyam no ("am nocarbonyl™) moiety ("X")
or a5 ormfepSRADGH eftidiehey 8 ¥hliiSobd Atbre TRty by1efcRérRS €thd BUEHON
provides a nethod forinhibiting the inflammatory response in a mammal, such
as a hunaniesilbf atsscripgiod @ff preéatadngmbdiments sefethsuipvenitont and the exaspdesse, by

adm ni ster.i n.effectiye amunt. of r.nore. un t

i nvent i on.m‘gﬁ%e%c@%lfhnﬁkt 8§p?%ﬁcqalﬁgéﬂﬁ{%€%&ﬁg\}sew lecﬁgggﬁg)w’f %r%er]fglicae ‘?]?1)1?6 (1)
wher ei n Z 4 31eGRARARD B NSRS whRA&hal Rie d&fined de pevetaatdliowiigieasngs: hal o,
-ORa, -SRa, (Cr C8)al kyl, cyano, nitro, trifluoromethyl, trifluoronethoxy,

C3-8cycl oal kyl, heterocycl e, heterocycl egCrC 8) al kyl ene-, ar aryl (C
coniRicc=0) O,

|
1- C8) al ky|Theesingulan formargl,, “andt @1dodh§| meludeayyi kefersnts. unlessdhR

RaC(=0) -, 3O002F =00, RbOC(=ON(R a)-, RRL N-, R RL NCC=O) -,
RaC( =0) N( ﬁlﬁy,ﬁﬁ%ﬁ@ﬁ@%( R15)-, R3R15NCC=S) N(R15)-, -OPO 3R ,
RaOC(=S)-, RaC(=S)-, -SSRa, RaS(=0 -, R3SC=0 2-, -N=NR3, or-0PO 2R3; each
R2 is indeppidast’| yr hyshtiogsiy” hadans (HaB-168) cyledeqadnkly| defreibed ocyank eor

het er ocycl eCC1- C8) al kyl ene-, aryl, aryl C,8)al kyl ene-, .heteroaryl,

or het er oariCEmStADEENAY RY M@K &0t osur, Rid él??é%&deéﬁ’aptﬂ‘ﬁ’emglﬂ’g?ﬁ ARG é"ﬂyef% ey are
attached itﬁ ol g®§s Q{digﬁms“@ngquogﬁmrtpget her with the atonms to which
they are a t &che orma saturated or partially unsaturated, or aromatic
ring having 3, 4, 5, 6, 7, 8 9 or 10 ring atons optionally conprising 1,
2, 3, or 4 heteroatons sel ected from nonperoxide oxy (-0-), thio (-S-),

sul finyl (-SO), sulfonyl (-S(O -) or anmine (-NR3-) in the ring;wherein
any ring conprising R4 and R5 is substituted with from1l to 14 R6 groups;
wherein each R6 is independently hydrogen, halo, -ORa, -SRa, (G -Cg)alkyl,
cyano, nitro, trifluoronethyl, trifluoronmethoxy, (Cl-Cg)Cyd QallCyl,



(C1-C8) cycl oal kyl (C 1-C8) al kyl ene-, (C6-C12)bi cycl oal kyl, heterocycl e or

het erocycl e (Cl1-C8)al kyl ene-, aryl, aryl (CrCg)al kyl ene-, heteroaryl.,

het er oar yWQQods/0@333al kyl ene-, -CQ2Ra, R3C("0O) O, RaC(=0 PCTASBWORMB27517
RaRbNC(=O O, RbOC(=O N(R 3)-, RRL N, R3RL NC("O -, RaC(=0)N(R b)-,
RaRONC(=O N(R b) -, R3R1L3NC("S)N(R 13)-, -0OPO 3R, RaOC(=S)-, RaC(=S)-

- SSRa, ms@ﬁ@arbolﬁ\!ﬁ@al efER G %ﬁlcaﬂfonﬁt\é@ 1@@1&%&&4@%@6& g c@h%ﬂ omwhi ch t hey
are attached’is C=O or C=S; or two groups together with the atom or
atons to Wsclone hdalyychﬁey arma@tlrre@omaﬂuﬁdolami aneludesoegral yestesearkongissefeicycl i ¢
ring conprisi carbon at

sel ect ed FP%‘H&%&P%@?%?(?@ée EXYPIEE R fep%?thum& deg’v?c? ’fro%} ¥e‘§%wno? e[gghﬁ%%sul f onyl

(-S(O 2-)a, a%%@&aaaloﬁc QBGO)NOZhl of tieTiaeriptiddRBnd claing bethis plickbn s
hydr ogen, hal o, - OR3, (% al kyl, cyano, nitra, trlfluororrethyl

t1ifl uor orskowdshy, tale@saschl)mmg @slam@;brcarb@@ateas)%l%c PaaAlyHloxyaesidey HNIESH ene- |

het er ocycl het.er.ocycl e | ene e-,

het er oa)r/ylﬂ(]aé hg?lg(rﬂgar%l (%&)&S%%(I kyﬁhﬁé %%&3%%@%90& (%)(L&J&?ysg&n

2R3, R3R1% l@e@aona@%ﬂrﬁ&siﬂ@& &2, 3, R dRIndve tyrfes BRI diNGtro®) comPatids0) N( R b) -

R RIBNC(O N(R') -, RaRONC(=S)N(R b)-, -0OPO 3R3, RaOC(=8)-, RaC(=S> -SSR3,
R3S(O -, R3S( O 2-” -NNR 3 OPO2R ;. or if the iormed from 4R5 IS
aryl or hetsélteéta‘flw ’@ferﬁé? ttb%IaPVu%leeﬁfF’é?‘BHth Pgé’ Ahatys con¥ %each R7
i s indepe |

3! PSR b Cbehl P st o, 1

8) al kyl enealculared as (aroyd éster-sOBtalitest ipbem] chevarteddo piole gs’cd:reStUbstUateglldéa@yl

1- Cs) al kyl - O)NR eRf, -CH2SR ,
C(S%aO? %Cgre tﬁ&ﬁ(@)rﬁg@ cCSRSt %)%%med@hfﬂé%ﬁ‘%’??@) CE)r)a g?oup havi ng t he

f.ormul awherein each Z1 is non-peroxide -O, -S(0) p-, -C(Rs)j-, or -N(R
8)-: provigedvidgh @éfellsetésthe @cna doing om@@tepmmﬂ&i di(a | caBoBitcForm@l - N(R
8)-; each R8 is independently dr ogen, )al ky &FC 8) al kenyl ,
(C3- C8) cyd%mlth@:lraw(mtew) eﬂtfkf gw@)mmoloaﬂmw caleltt@fa |qst§ﬁy|

het er oary PP EHE SRGRERY) (ORY ey ikt BN ooRlRor " SRR 0y g

are opti orh@ﬂewuusﬂhﬁédpm@mbmg}@oypr&upt)pr ~N( Ra) Re is cycI opropyl ,
cycl obutyl, cyclopentyl, cyclohexyl; Rf iIs hydrogen (C1-C8)al kyl, or (Cr

() kﬁq}sﬁ e RS ARl o T B bty an
\;\’Ipslr ei (r;r aﬁie{ e O’ghgsl A tg%( (L)vgp@lt g?@%lt of GAfdr %@ééﬁydn tll@%ﬁéllé?ﬁ‘bgl%@%(tlsof é‘%ﬁfﬁ%ﬁ%%’y e,
substi t ut eﬂlo:mleamfdnmulmmuh Water of fqmulah@a dges fgt ificlude water fhat suddded tauent s
selected fromthe group consjistin al o OR .a, SRa (C1-C8) al kyl,
cyano, ni tai§aconTpikEEE 8%%9#” *iciug‘?‘fslféiplélmalt‘%%‘de (“ég UeB) cycl oal kyl |
(C6-C12) bi cycl oal kyl , heterocycle or heterocycle(C -C 8)al kyl ene-, aryl,
aryl oxy, aGhedd vaﬁ& # K §Reficati@ S alaiths ohﬁh@l’aﬁﬁ“c‘é{léﬁléﬂ@hﬁérk d ene-,

-C®2R , RaC(=0 O, RaC(=0 OCO2R3, R3R13NC("O) O, RbOC(=0)N(R 3)-, R3R1
N-, R3RoNGEh@- Furagmet) m%mqmenqakmin@(shom(hw rstqRUFe epdegypaRical) -

O B i e s P PR A R, 0

het er ocycl#qd rusnefiRhli v@nads |ané1ﬂdfﬂeah’om e satddraledsy Rss tanl tHexpesmenah
i ndependently hydrogen, (Cl-Ci s)alkyl, or (G -C 18)al kyl substituted with

1-3 (G - Clesioalof gy meprmerng)idgdmisaieriped nzélfmwlé@wpqaﬁ%to detereinadhel, aryl,
ar yI (G-C 1?3 al kyl ene, heteroaryl, orheteroaryl (CrG 8)al kyl ene; or Ra and
Rb, togethé?l @ith the nitrogen to which they are attached, forma
pyrrolidino, piperidino, norpholino, or thionorpholino ring; and Ris
hydrogen dn thdpﬂ%sé)tahkaﬂtlpnm h& }Q:,en li;scaverad thiat eﬂm ﬁqbsﬁtutadrplfenohs sush as or 2;
each j is independently 1, ; and e P [ nde&g nt | or 2; or
a phar mac éﬂﬁtmflaﬁfalh\‘jylé@c%ﬁteﬁqul%Pﬂé’acfoéw? té’oﬁfS er1SHbS$WHF HIENBH “ﬁ{?ﬁtsu‘:]i he
conmpounds I ) ZiS
CR3RARS Orq%lF\bi%? f‘etﬂ ] sﬁﬂ%{%g@%ﬁeﬁggﬁgﬁ{d Ife%tmi'lr %:El 'e)atul = thﬁl% m%@l%'fz% Ca-c
8) al kyl, Oqoamelslonl ﬁnﬂOselemvﬁtlyuwhﬂmmmhylhlzmtgrb}f]jluduotbrfetmﬂjm ar@BﬂgacySﬁl ofl kyl ,
het erocycl e, heterocycle(G -C 8)al kyl ene-, aryl, aryl (G -C 8)al kyl ene-,
het er oar yl , 4



heteroaryl (C r C8)al kyl ene-, -CQ2Ra, RaC(=0 O, RaC(=0-, -OCX2R ,
R3R15NCC=0) O, RbOC(=O N(R3)-, R3R1 N-, R RL NCO=O -, RaC(-ON(R b) -,
R3R5NCC=QyBI(2RisA)17550 RSRENCC=S) N( R15) -, - OPO3R3, RaOC( =S) PCTR&@{0s827517 - SSRa,
RaS(=0) -, R3S(=0 2-, -N=NR3, or -OPQ2R3; each R2 is independently hydrogen,
hal o, (Q Cs”l kyl, (C3-C8)cycloal kyl, heterocycle, heterocycle(G-C

8) al kyl en y A6l @ﬁtﬁa"v@ﬁidﬂ rodel el fieARaYydf C
1-C8) al kyl%}é%eg-gwbstgeg% bﬁ@e a)rllﬁér{ﬂ#gqgigglrﬁsto ﬁey aere atet ached is
C=0 C=S @rep@qﬁgiestﬁ%ubstduﬁs chmgmdnlmnamtchmvhangtﬂmensmfmhl ch they are
attached forma saturated or partially unsaturated, or aromatic ring having
3, 4, 5 6, 7 , or 10 ring ato optionall r|S|n or 4
het er oat ons sel(gctjz)&nmgoﬁ]rﬁ%%%g r@g P E: %h e §&frlsubgﬁl?]?erqyl
(-SO), ghé&ﬁy&n brsaafd Lle amiTh NQtalyshiReledted rfrdnlﬂehé gﬂm vheiseth® ofiny i ng
conprising R4 and is substituted with from1 to 14 roups wher ei n
each R6 |$ert1myeqmnq@aua vt mydip phase, trangfes catalyshy saIdSRacthzlyla ire gy g an
trlfluoroneth trifl]uoromethgx kyl (C
1) SOt OrEL N kA SOLAIBLIEN, RSN OB Hhasclihs SHNCYphteh

(C1-C8) al kyl ene-, aryl, aryl (G - C8) al kyl ene-, het eroaryl, het eroaryl (d-C
8) al kyl ene-, @Zﬁilowﬂﬁ Qhefh&Mon MBGHE € react- \ﬂmﬂdunﬂgmeafaﬁ(tm o,

Rb0C( =0) N(R 3)-,, RBRL N, RaRONC(=0 -, R3C(=0 N(Rb) - R3R13NC(’\O) N(R 13) -
R3RONC( =S) N( Rb) -ODOBRB R3

_NNRa, - OPCRRa, or tWD RE2gHeEup® %ﬁ%‘af ﬁgﬁ%@hﬁ@%laéﬂl%@ﬂe&%%%sa&” YYched s

C=0 or G 8%itibs ¥\%f R& akay Er?eta{lgﬁﬁ}&@&e Yihtort BE aflofis WucRiRITRhE QHMY ch they

are attached can torma car ic or a heterocyclic ring conprising from
1 to 6 cargeamerabaone egnal th 9. (Qdurﬁa,g apleadt doeteqrovdooofsthe edagtiomdndr om
non- per oxi de oxy (- O) thio (-S-), sulfinyl (-SO), sulfonyl (-S(0O2-),

h h OoP( O 2- th i_ng, i d |
"o, Sra, (ol 0s) Bk 55%6 % by atipleD. SR hosy.
(C3- C8) CyGlafah & Yhe céﬁ‘cjenﬁ:gﬁ&y of aBé klali friefad GRHAIKIE edldtion iy added! ®,

het erocycl e("C 1-C8) al kyl ene-, aryl, aryl (CrC 8)al kyl ene-, heteroar yI
het er oar yInjadinta® @ gtk yhadniat the@[mﬁeptreml& Uleenliﬁé%-@da sa

RaRbNC( =0) 0- 0 R a NC(=O -, Ra ONRb-,
RaRoNG( O'RLHBS Sor g AR Sk prl P Mgl o 00 L) T el B9y - sk,
RaS(=0) -, RaS(=0 2-, -NNR3, -OPQ2R3; or if the ring fornmed from CR4R5 is

aryl or heterOahéfhb}@fonmafgtdnaéstgr-sum'ﬁmwdéiaeﬁ cutbenat®3 can be absent; each R7
i s independently hydrogen, (CrC 8)al kyl, (C3- C8) cycl oal kyl ,

Cl-C8 | oal kyl (C 1-C8) al kyl het het I
Ec. GB) o k! onetherginy e Hagh o Ea el oy EHET Wk JFoa i, 18 T SEo8F yi ( C
1-)al kylf@@&ﬁ&dg%nd %?e% & bR Grem: %‘fugaﬁled at G @b B 2% afdiaRR

-C(S) OR6 or S)NR’\ - CH2N(Re) (Rf), or a group -having the
f or ITU| a V\hﬂ{ & mammlmedZdt orsabn@cl Opler eﬁuﬁ‘wlelmmm@(@f)thppmces;( thaglie esteror - N(R

provi ded. t hat . .at st one n- per oxi , or -N(R

- each SHBstjtate rﬁjd%"éﬂe HP‘W lﬁfz Pﬁﬁiﬁ'l&( %}C&mésrgf’ﬂ (Tfoat( ]&Si%% z{F ken
(C3 8) Cyge%il%wofét@as@% kyl (C3-C8) cycl oal kyl, (C3-C8)cycl oal kenyl :
(C1-C8) al kyl (C3-'C8) cycl oal kenyl, aryl, aryl (Cl- 08) al kyl ene, heteroaryl, or
het eroaryl (Cr C 8) al kyl ene-; V\/ner ein any of the al kyl or al kenyl groups of
R8 are optTlerstdrySubsiiteted Jyjned Gsybargte: -S— or -N(Ra)-; Re is cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl; i s hydrogen, (d-C 8)alkyl, or
(C1-C8)al kyl su (arcC
8) al kyl t hlkl\é On8d ﬁ%&a"g tﬁg p\gérsy Pmént ?Ci%@*%ﬁe#g%k@ é‘%@?@’ﬁ E‘M of
or het eroaréé{e@@ubs@tdted HMf}drcerboﬁﬂds hﬁmg&ctmcﬁmylof t he al kyl, al kenyl,
cycl oal kyl, cycl oal kenyl, heterocycle, aryl, or heteroaryl , groups of R1,
R2, R3, R6, R7 and R8 is optionally substituted on carbon with one or nore
{e.g. 1, 2, 3, or 4) substituents selected fromthe group consisting of
hal o, -OR a, -SRa, (Cl-C8)al kyl, cyano, nitro, trifluoronethyl,
trifluoromethoxy, (C3-Cs)cycloal kyl, heterocycle or heterocycle(C
1-C8) al kyl ene-, aryl, aryloxy, aryl (d-C 8)al kyl ene-, heteroaryl,
heteroaryl (C r C8)al kyl ene-, -C0 2Ra, RaC(=0) O 3RaC(=0 -, -OCQ2Ra, R
RISNC("O) O, RbOC(=O)N(Ra> , R RL N, RaRONC(=0O -, RaC(=O N(Rb)-, R Rl
Ng=O) N(R") -, RaRbNC(=S) N(Rb)-, -OPGBR3 RaOC(=S)-, RaC(=S)-, -SSRa,
RaS(=O)p-, RRL S(OP-, N=NRa, and -OPO2R ; wherein any (G -GCs)alkyl,
(C3-Cs)cycl oal kyl, (C6-G 2)bicycloal kyl, (C -Cg)al koxy, (CrCg)al kanoyl,
(G -Cg)al kylene, or heterocycle, is optionally partially unsaturated; Ra and
Rb are each independently hydrogen, (C -C 8)al kyl, or (Cl-C8)alkyl
substituted with 1-3 (C C8)al koxy, (C3-C8)cycl oal kyl,



(G-C8)alkylthio, amno acid, aryl, aryl(Cl-C )al kyl ene, heteroaryl, or

het eroaryl (C 1-Cg) al kyl ene; or Ra and Rb, together with the nitrogen to

whi ch t heyoan@/davrisached, forma pyrrolidino, piperidinopcmuspéusioorse7 or

t hi omor pholino ring; and Rc is hydrogen or (G -C6)alkyl; mis 0, 1, 2, 3,

4, 5, 6, 7, or 8;, i is 1, or 2; each j is independently 1, or 2; and each p
IS independga%yy 0, 1, or 2; or a pharmaceutically acceptable salt thereof.
The inventi §n°provi des a compeol’ of fornula | for use in medical therapy,
preferably r usg in greatjng inflammtion or protecting nmammalian tissue
frominfl ' mnf | ammat ory response, e.g., resulting from
allergy, t alregperfusion injury, as well as the use of a
conmpound manuf acture of a medi canment for the treatnent
of an inflahfatory response due(R¥, a pat hol ogi cal condition or synmptomin a
manmal , such, as a human, which is associated with inflanmmation. The

i nventi on dR9db incl udes the use of a cohbination of these conpounds with
type |1V phosphodi esterase inhibitors to preferably cause synergistic .
decreases_in _thei nfl agmatory. respons i at ed=by | € . dhe,
i nvent i on “ZFEY o@iHg§E§K%H%¥ﬁgcgﬁﬁfggﬁﬁgg%pggF ?‘h%ﬂ%ﬁ%%?@?héigﬁﬂ

ef f ecti ve cuBaIRy] redicilner CRURPaDMatE rddicaltUk ais (hependendy ph asdhameutreal | y
acceptabl e salt thereof, in conbjination wth g%pgarngﬁegticall ﬁﬁﬁeptable
di | uent oe hedggen eitoma AYENGPETOBRaRIP, SORP.chithrnakybFRdalh ﬁcwﬁééf? y

phosphodi gafef a8 ecl PihaliBtdbior -of §fiekRhdicall BE.CGOERAGHKLANridR:aRY esent ed

as a unit dosdge ditionally nventi on proVvides da therapeutic
nmet hod f oI008 uBidxyngdiesl, 01 €&t hikylthiopadical 6githatydeaikylthioradical,.syaGioom i n a
manmal , such_ as a hunan er ej he.activity agdenosine.recgptors is
i npl i cat ednA HgisAb Srinlesp \gﬁ‘éfisﬁlfl;lﬁ’i &5]{‘?5‘?’ ézq-ézod:é(g Oéﬁ"g}wgﬁ’ﬁ‘gﬁ ‘?aﬂfgé €

admi ni st e'é#ﬁ%(l)iﬁ%ﬁgﬂ@mr@z@ aﬂ%@ﬁlf%g?%h’baﬁ,@I—@W@yo‘?&l]@]lilﬁﬂnl b Eaciia L nt of a

conmpound o I, “or apharnmaceutically acceptiable salt thereof. It is
bel i eved thdl,, acthiwatfonn of raial,adefio€ine alkewsatosyl nhiadiqat i rff4-Gmwmat i on

by affectin utrophils, t cells nocyt es/ macr pphages, pl,atel ets
T-cells aﬁHS%B‘;]E%’S’é?F SBH Ir%‘ﬂgq n '4b¢3@i %rPf{BD&P' Celrﬁ%ly {Eﬁﬁagm%'t 6t ;ﬁ“g‘éfg?“g“’r esul ts
in tissuepiofecti-en f eydQik8ntdos Stagichl)SstGy, laylageid | fidical,heCpCgsent
invention provides a therapeutic nmethod for treating biological diseases

that i ncl abotmihecaseimyhi sadiedli of+6ho asydeslsdeminocamenrt wdical.s Fawl e

antibiotic ent nti.fu | a or t.] Vi a ' ' iagn with
an A A aaergaecyBoRgoEReRy G ey AR W Bl TREL Yt mBGRRAEY B0 T e
A2A agoni shcit@RuREndésadn@@e4t o reduce inflammation, as nmay occur during
infection with antibiotic resistant bacteria, or certain viruses such as

t hose that cause SARS or Ebola._Cptionally,?%g%>net od i ncl ydes

admi ni st r dxpeRlesolaeste bt iopmianh cRoPRFCS ATTRY fe RSB wsige ftcor

agont st CHLPILYF HE AUHN G Nl MNP BT GHJPBILERRIEASIRiGh as,
the inflamation, cause y sepsis, ftor exanple, human urem c syndrome when
admi ni st enad 8209 h1241), bisatlyt salicyl tdagbonateabisgmopyd fsabeyd - cadranete, dis-twsglpons,
such as anthrax, .tularem. a, Escherichia coli, e,and t.he |like., K The
present i HoRGH icélfl?oa?tgvoblﬁ’rbﬁi}?geséﬂ@dj ‘iﬁ‘ﬂ&“?‘f’egisﬁﬁgthgegfhﬁ’r?ﬁahﬁﬁn@mon&e | et hal

bacterial ,nf L{HQq%ke.an“fl}ngbél bisHh&syl SNRyP ¥aBoRde 38 (gheeed ol 8B5S el
escherichia and pl ague corprising adm hi strati on of an anti bacterial agent,

an ant i f upghlcabgaatt synthesis duet to vis dawveragelneul amve gt and dd ghen veparpreseirgct i ve,
A2Aadenosi ne receptor agoni sts. The present invention provides a

t her apeuti th for treating biological diseases that provoke

i nf 1 ammat i@ﬁ%{@fﬁg(;stgytgﬁﬁgqoli n combination with a disease killing

medi ci ne. These include bacteria in conmbination with antibiotics, including
but not | iTHet@@rkebshagéEphenol hadd ipaiserdanehridi thetpreseneimivantiqn Raitiésasi yme

di sease and anthrax. Al so included are viruses including but not limted to
t hose t hatonesompora\selestaderam amons Phenohs haying srushreilone ( SARS), i nfl uenza
and Ebola with or without anti-viral therapy. A so included are yeast and
fungal infections with or without anti-yeast or anti-fungal agents. The
anti bacterial agent, antifungal agent or antiviral agent can be

coadm nistered {e.g., sinultaneously) with the A A adenosine receptor

agoni st or they can be can be adm nistefed either sinmultaneously or as a

m xture or they can be adm nistered subsequently. The subsequent

adm ni stration of the A2Aadenosi ne receptor agonists can be prior to the
agent, within mnutes or up to about 48 hours after the adm nistration of
the agent. Preferably the adm nistration of the A2A adenosi ne receptor
agonists will be within about 24 hours and nore preferably within about 12
hours. The nmethod of the invention will also be useful for treating

L T o o N o o o . .




of an A 2AAR agoni sts coul d produce profound benefit in serious,
life-threatening infectious and inflammatory di sorders of humans, incl uding
i nhal at i omal2o@ntibgsax, tul arem a, escherichia and pl aguePCThis2005/027517
anti-inflammatory effect O A2AAR agoni sts has been docunmented in vivo, in
experinental nodels of neningitis, peritonitis and arthritis. The
poteritially fatal syndronme of bacterial sepsis is an increasingly common
problemin acute care units. Sepsis and septic shock, now the el eventh

| eadi ng cause of death in the United States, are increasing in frequency.
Current estimategtindicate that about 900,000 new cases of sepsis

(approxi mat el y 60@6qg m negative) occur in the United States annually with
an estrnateqx ﬁ&@e#ﬁnrtalrty rate of 35% Furthernore, the nDrtalrty rate,
as assessed in recent clinical trials, is approximately 25% while
approximatelly 1 i&bof patients die fronrtherr under | yi ng di sease. Shock
devel ops in appFoxi pately 200,000 cases annually with an attributable
nortality rate of &6‘@6( , 000 deaths). Sepsis accounts for an estimated $
5-10 billion annually in ealth care expenditures. It is now w dely

appreci ated that anong hospitalized patients in non-coronary intensive care
units, sepgikfin R BNERTBSdeiaME inGaUSaredf andédsaik n ifegsiosd.syndronme is a
public-health problem of major inportance. A2AAR agonists are anticipated

to have use as a new and uni que, adj ve therapeutic appraach. tq reduce
nor bi di tyEéﬁlap}?érotfélsﬁefﬁ‘JbSF‘f“t‘?%P]Efé‘IOiseW ’&htrﬂ%i SEHT &3 ?tﬁgﬁ‘tgr%%lmai hfP ﬁ‘r’?pr ove
th t Th

€ ou Cogfe ]@A ag{ee n%?ggen%‘%%ﬁén ihih@d ﬁ?%]rgdl nv%ﬁ"sﬁé' ity %E!@’cyﬂlc{té‘gé’cﬁyl e

agoni st's Ine receptors of tion can inh
neutrophibﬂuﬂhneoph@gbs&hﬂdﬂbcbhb&amhcﬂa@;dmmaﬂdwﬂhEh&bwnmédhdbdﬂqn

i nfl ammati gn caused by bacteri vital .infections. The conpounds, in
conj unct i &M %t?r%ﬂfﬂihﬁg(%‘?i ¥p18?1?yaman@f1 SaiCYlre RIeIeY; 8prevent or reduce
nortality caused by sepsis or henolytic urem c syndrone or other

i nf I anmat @y, ;onditions. The effects of adenosine A2A agoni sts are enhanced

by type |V phosphodi est er ase i nhibitors such as rolrpranr The invention
al so provides a pharnaceutical conposition caonprising an effectjve anount

of the comwagenfound ihalpdertipny, anpine satplyst rercRids? %rrsrﬁir catabsh prbota %aérrt
th f
Lhereof D yBRY B R0l T PRALIPRSHS SRk 2oOER UG beble”

and can bQ’or.ﬂﬂaﬂ@ta%delélﬁfe fhafemisioal of estefsybstititedadiaryd esrbondte praduct Fnkto

i nvention al so provides a conpound Pf f or.mul an for use_ in nmedical therapy
(6.9, forduse SBNERZAC]nGIEIACE hel t HEatRERTeHe pSHERtIDIIEY deliay]
bacteri al ant hrax, tularem a, Escherichia, plague, or
ot her bactcglrz!)ifﬂgff\)}ﬂ]g)[g\]Q;Irltrhglll‘l)?(pﬂ Ectrons and treatnent of systemc

i ntoxification caused by bacteri al and/or viral infecti ons, as well as the
use of a duapolimasefr Chodysial a | for the manufacture of a nedicament for
reduci ng i nflammati on caused by the bacteria or virus or the treatnent

al S0 usef GPPRE Prisk ARToror< @Al iy LISvEATRANE 3uft iellfe, AHRbRA °1 e

bacteri al aﬁ{md’dlﬁﬁ|saﬁQ@ﬂé]ﬁ)hﬁﬁ@ﬁﬁlﬂeﬁfd@fé?ﬁdry(aﬂm@drﬁﬂﬂﬁfsalﬂd oeabmgtioamagesa resul t
of treatnent, e.g., with an antibiotic or antiviral agent. Sepsis is a

severe il Iqmetemacjaub@mhwumv@ﬂtm@ﬂf@m@n istifse ®Ply§Herst andh eﬂ}kﬁod@%“rt@a‘ﬁﬁyby
t oxi n- produci n bac ir t jhest as
i nfl amat i¥ ?:rﬂnorg'é g%é)ec?hé anﬁie %gpﬁﬁa{a%g" I&/%?BME?%@%S T ect ly or

from the tN-Baisy Nt Nerimfthyrammo, pytiéintieat dhi@idet hed (ht hidgensQuaterntry
treatment with antibacterial or antiviral agents. Sepsis_can be a so be

vi ewed as anteoriwaly saltsr dushisles bexagliah gnitRivgn compaun f 8eqhy 38 Reaeh¥l caused
by micro ofge er £15hR) aleHRSRabD ByORAYuGRN be
linited t&'a par‘%Tﬁc(r%‘Fomg @a}e{%ﬁ?gﬁ%ﬂpﬂ%ﬁﬁﬁas t oot #16 1%50%55 yor ca1r19

w des pr eaq;hbgpﬁohﬁmbla@et@l&t s nhd dikeen th“bmnmeslaltsoamsﬂlhs‘eapted d:errtm’hethyl bl ood
poi soni ng”) The system c intgxifjcatjon or ock.is

referred ts8lf a@uge%ﬂ‘i’r@%éke 11]8%c¥%’%¢?@é a§‘?1%fc‘:‘§tmt %@y&g&yoog@ﬁ i cenic
shock; or Yarm.shack ]?%PH§&0§H9§End§w@$§?r'OUS abnornal condi tion that
occurs when an over mng infection [eads to | ow bl ood pressure and | ow
bl ood flow. Vital organs, such as the btain, heart, kidneys, and liver nmay
not function properly or may fail. Septic shock occurs nost often in the
very old and the very young. It also occurs in people with underlying

ill nesses. Any bacterial organismcan cause septic shock. Fungi and viruses
may al so cause this condition. Toxins released by the bacteria, fungi or
viruses may cause direct tissue damage, and nay | ead to | ow bl ood pressure
and/or poor organ functron These toxrns can also produce a vrgorous




rolipram The present invention provides conpounds and nethods of their use
for detecting the presence of, and assessing the severity of, coronary
artery stwoas@&®i7ssoa manmal , such as a human or donesti ecanise®is/027517
Preferably, the conpounds of the invention are used as pharnmacol ogi cal
stress-induci ng agents or stressors that are useful in pharmacol ogi cal
stress | n?xgbﬁ'@elﬁﬂédiﬁﬁﬁt ﬁethgﬁ}e'sﬁﬁ i8R ARSHIBO hraiffer (A PRRATYa Qlidiéhyrydi sease.
The specific conpounds of the Invention useful as stress-inducing agents
ar e pot entmarnhiselcempowel latvinkBiuatlendsi ne receptors, but are al so
short-acting, so that they are rapidly cleared by the body follow ng the

i magi ng process. Thus, the present invention provides a nethod for
detecting the presence and severity of coronary artery stenoses in a
manmal , such as a human subject, conprising (1) adm nistering an anount of
one or nore conpouna$ of xthe general fornmula (I) and (2) performng a
techni que on said nmdnmal to detect and/or determine the severity of said
coronary arteryRstemds®s. The invention provides a conpound of fornula (1)
for use in nedical diagnostic procedures, preferably for use in detecting

t he presence of, an@ﬁas§essing the severity of, coronary artery stenoses in
a human subject. Thepresent invention provides the use of a conpound of
formula (1) for the manufacture of a pharnacol ogi ¢ vasodil ator agent which
could be ysed with clinical perfusion inmaging techniques for diagnosing and
assessing the extent of coronary artery di sease. Preferred perfusion

i magi ng techni ques are planar or single photon em ssion conputed tonography
( SPECT) gaheeeis RBRE ss€indtpegdantiya Cposhg alkoyl redicals Con Choesaipatiphyadi@ET) |

nucl ear magneti c_resonance (NVR). inmagi ng, nmagnetjc resonag&gﬁinagﬁgg (MRI)

i magi ng, 198RCusi G apdredigali R ols 2P TG PNROTEINE; 30401 SYBIAO SN YR

angi ogr aphy, 1&<B§§>dr&age thfidE LA NI HAMBU A OABGLAP I KiCkbbndd) . The

i nvention al So provi dés a pharmeceut i cal conposition conprising an
effective anmount of the conpound of forrmula (1), or a pharnaceutically
accept abl 8vsak X tikermbfvalenh aiomisichats carbauathomsybfate ias voddrgadd thagtheept abl e
diluent or carrier. Preferably, the co sition IS esented as_a unit
dosage foﬁﬁﬁhﬁﬁ&nééﬁgﬁgwdﬂﬁﬁfédnﬁgPdﬂgggﬁﬁg?BVPGQYéB?mfﬁﬁrg@%ﬁ%ﬂgpkhfusion.
Brief Descfiepd iRON RF il N@ruEied 1B SarEi bt @nekhyl1Sgrdlpd bhd!St T8t dadonafe, tihes
duration of action O A2A agonists hy nonitoring the reduction of bl ood
pressur e underatosd dfat & repaesents S4(C&1i bn of conpounds of the present invention
conpared with other A2A agonists. Figure 2 is an illustration of the
duration of _action OFA2A i St i tor] ' od
pressure V%IPB#QH%Tgéﬁgéé%ﬁﬁggzézfﬁﬁ%&gghc%%gggﬁgg?%¥ﬁgﬁ%ﬁ%§§%ggtQ#ﬁvention
oral |y cormpasiearevuitibletfbetseARMpIago rimdfa. cabdyas hadrdes o thet methodfof tike

I nvention The followi ng definitions are used, unless otherw se descri bed.
Hal 0 i s flpuesent IReNBEeD arg ilpratedy by dawamethyl, pmmgnggy hydrexige fetraiftid | ar y |
etc. denot s ' eyl ' f a,{ 0 an
i vi dual gy HyRispite, WEREAN RGN, BHRUPHIRILOLE FhA0RE,

radi cal , gomniaachegaaidi nninsonen suethteasméthybptribpyil " abmenguispebldrideal | y
referred to. Aryl includes henyl radical or an ortho-fysed, bicyclic

car bocycl it%tl'arné‘?]ﬁﬂaﬂmlﬁ%‘%‘}l#‘i‘ghygﬂg‘&‘fe’ %‘?t’f?éufy a?lé‘"rf’nr“i‘“i’lﬁhlé?f‘gﬁﬁné He?kﬂ(ﬂ i“@ﬂe[}é?'f | east
one 1l N9 iRt AUAdnforideeh RUAR M ABSAIRASARRIARide ddlirblenal bREGRANT @ a 1 ng
carbon of a nonocyclic aromatic ring containing five or six ring atons

consi sting of carbon and one to four heteroatons each selected fromthe
group consitstanmgnobf ploase prensfii aéal pstwipahoyed is frug rangadethery Ovinanded moje i s

absent or is H C1- | kyl henwyl . Or zyl., _as radi cal of
an ort ho- fASEEA! %%‘yétl’ P‘?:dcﬁl)&?eé%}é;98{‘)%668%6'26%@??1?@%%? PHS evﬁér? ltarlfs?]é)%% %ﬁ%

derived thgrekf QiBstiRAéd predbBerhplogeddenz- deri vative or one derived by fusing
a propylene, trinethylene, or tetranmethylene diradical thereto. It will be

appreci ated by those skilled in the art that the conpounds of formula (I)
have nore than one chiral center and nay be isolated in optically active
and racemc forns. Preferably, the riboside noiety of fornmula (1) is
derived from D-ri bose. Sone conpounds nmay exhi bit polynorphism It is to be
understood that the present invention enconpasses any racemc,
optically-active, polynorphic, or steredisoneric form or mxtures thereof,
of a conmpound of the invention, which possess the useful properties

descri bed herein, it being well known in the art how to prepare optically
active forns (for exanple, by resolution of the racem c form by
recrystallization techniques, or enzynmatic techniques, by synthesis from
optically-active starting materials, by chiral synthesis, or by

chromat ographi ¢ separation using a chiral stationary phase) and how to
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|V PDE inhibitor, are inflammation due to: (a) autoi mune stinulation
(aut oi mune di seases), such as |upus erythematosus, nultiple sclerosis,
infertiliwg2bosonvsndonetriosis, type | diabetes nell it ugcirruskeodiontsit he
destruction of pancreatic islets |eading to diabetes and the inflamuatory
consequences of diabetes, including leg ulcers, CGohn's disease, ulcerative
colitis, imfkayumiingadpmve! di sease, osteoporosis and rheumatoid arthritis;
(b) allergic diseases such as asthma, hay fever, rhinitis, poison ivy,
vernal conjunctivitis and other eosinophil-mediated conditions;(c) skin

di seases duciotsr sahodarens of thp presenlEIVERIoR A JeTtisEy amane isnfskided @ ki n

ul cers, heal.li f S Lt b S (10)54 ti-pUS i SeARES

i ncl udi ng °§%‘U§?§‘8 %’ggﬁﬁ’é%@ﬁg% k?Steg%{é%%hatH t§i |1asr§' 1 ‘%arllff(;e]%tfeﬁ bu@ﬁéatreﬂka?ftl s,e

endot oxi ¢ ygbDaka cqalgsn ofelgapresent Bivention ataof femulelkhei ner reaction, ant hrax,
pl ague, tul arem a, ebola, shingles, toxic shock, cerebral malaria,
bacterial neningitis, acute respiratory distress syndrone (ARDS), chronic
obstructive pul nonary di sease (COPD), |yme disease, H 'V infection,

(TNFa- enhanced HI V replication, TNFainhibition of reverse transcriptase

i nhibitor activity); R@)—WHsfiRé di seases: cachexia secondary to cancer and
H'V; (f) organ, tissue or ¢ell transplantation (e.g., bone marrow, cornea,
ki dney, lung, liver, heart gsskin, pancreatic islets) including transplant
rejection, and graft versus host disease; (g) adverse effects fromdrug

t herapy, including adverse effects from anphotericin B treatnment, adverse
effects frominmunosuppressive therapy, e.g., interleukin-2 treatnent,
adverse effects from OKT3 treatnment, contrast dyes, antibiotics, adverse
effects from Gw CSF fkr eat ment, adverse effects of cycl osporine treatnent,
and adverse effects of am noglycoside treatnent, stomatitis and mucositis
due to i munosuppression; (h)_cardiovascul ar conditions including

ci r cul at orwhetéis sk R’} RiuewdROmreidspendantiyd ay1 ai€1i alkyhgrevporyCr e§ponse,

such as ischem. a, atheraosclerosi i pheral .vascul ar di.sease, r.estenosis
ol 1 ot ng AR 82601 e Fardne or 9 BEBPEREh ey SbabdR e Wil oke.
spi nal congay Bd SubktiteQIBEshd ¥embRACT - T3 dikyleC h@apélgn&gl-@ﬁ A, Cs-

i schem a/reperfusion injury, vasospasm follow ng subarachnoi d henorrhage,
vasospasmGorcydoilky grevrsmrovasbination es¢adent, pleuritis, pericarditis, and
t he cardi ovascul ar conplications of diabetes; (i) dialysis, including

pericarditjs, due.. ri |, di LSy €1.).gaut; : 1 or
t her mal t#%ﬁﬁﬁqﬁﬁgkgéﬁgﬁghgg C?%@%%%ﬁgﬁk’gﬁdﬁgﬁ§‘Pﬁﬁggsééiﬁﬁggﬁﬁﬁ ar
interest anethed fofctlae ypresent heverien afe ilhstrpted sen triathylpminre sliispropyintthyl

i nfl ammat ory responses where_the [ schem a/reperfusion injur s causedby
angi opl astdige (RPEBBIMAE. s andy %6'43? aBW‘Elpe?fF‘%‘? iTﬁ]te@’rygaé]?mSnHyeéf‘T‘iuﬁ%{‘&/ is the

use of th Ni-,, C: | e g A iALRR NS&s or gan,
tissue or%gg%ﬁégrgxg%ggﬁgg?%gﬁ?nP?§#§m?%%htran?%?ﬁﬁ%gﬁﬁgn ofggyfggg%eic or
xenogenei .01 sisale pentent andelmmadle areraesti pVbent fomutl gingrtheeradittman sestuand

i nfl ammat ory_condjtions due to circuyl at.o pat.hal.ogi gs .and t t.r eat ment

t her eof , im%ﬁeﬁg‘ghée%{‘ﬁﬁfl &p@aﬁ‘@? pgrp@ﬁtan& @ﬁ%ﬁ’éﬂ?,u‘lg‘[ﬂﬁﬁ{m%‘? é?c%‘ﬂ%ﬂtbaé?&
grafting. %@ﬁ%ﬂ@%tﬁq{lﬂmbér tof Wasted M&rlshsétit@t@antpﬁe@l refpl@edah thaReaBliodTor €
conpounds of formula (1) was effective after the onsét of the inflanmatory
response, mixgure. after the subject was afflicted with the pathol ogy or
trauma that initiates the inflammatory response. Tissue or cells conprising
| i gand bound receptor sites can be used to neasure the selectively of test
conpounds for specific receptor subtypes, the anount of bioactive conpound
in blood or other physiological fluids, or can be used as a tool to
identify potential therapeutic agents for the treatnent of diseases or
conditions associated with receptor site activation, by contacting said
agents with said |igand-receptor conplexes, and neasuring the extent of

di spl acenent of the |ligand and/or binding of the agent, or the cellular
response to said agent (e.g., cAMP accunul ation). Specific and preferred
val ues listed below for radicals, substituents, and ranges, are for
illustration only; they do not exclude other defined values or other val ues
within defined ranges for the radicals and substituents. Specifically,
(C1l-Cg)al kyl can be nethyl, ethyl, prop¥l, isopropyl, butyl, iso-butyl,
sec-butyl, pentyl, 3-pentyl, hexyl, heptyl, octyl and the |ike. As used
herein, the term" (G -Cs)al koxy" can be nethoxy, ethoxy, propoxy,

i sopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-pentoxy, hexyl oxy,
1- net hyl hexyl oxy, heptyloxy and the |like. As used herein, the term
"cycl oal kyl " can be bicycl oal kyl (norbornyl, 2.2.2-bicyclooctyl, etc.) and
tricycl oal kyl (adamantyl, etc.), optionally including 1-2 N, O or S.
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C6) cycl oal kyl can be cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
the like. Specifically, (C6-C 2)bicycloal kyl includes norbornyl,

2. 2. 2- bi cyolwwatiy3soand the |i ke. As used herein, the termCT(US00882 i koxy"
can be net hoxy, ethoxy, propoxy, i sopropoxy, butoxy, iso-butoxy,

sec-butoxy, pentoxy, 3- pent oxy, hexyloxy; and the like. As used herein, the
term’ (C27%§%% enyl™ can be vinyl, allyl, 1-propenyl, 2-propeny|,
1- but enyl utenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl,

4-pentenyl, 1- hexenyl 2- hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, and the
like As uSd nhehe of thehmetcat mve(mizm 1@6) the mnwectedaﬁnm 8ehpryRinimizigopy ny| |

2- propynyl, 1-but 2- but 1- y e

3- pent ynyand @Vg@ﬁ¥pﬁ?ﬁH@1Wﬁ§¥§ﬁ¢Pﬂn%aﬁ@¥fﬁg| g%ﬁ ﬁ%lﬁHdﬁﬁé@%ﬁ§¥e

5- hexynyl ’stréﬂkqh bl iek@ionARixuse @refiﬁftﬁbl‘l‘y nhﬁl‘évéﬁfh@ cobrsion ahl saleptRitycan be
acetyl propanoyl, butanoyl, and the |ike. As used herein, the term

"I'm o( C1- G jeallefesbititated pheno@d@nmoﬁwt estaroHeshsethy (diargh pasberaseshyhen the
quoroneth¥ trifluoronethy chl oroet hyl, 2-fl uoroethyl,

2,2, 2-tri PPEAAISEESR ?taCtﬁgﬁ‘?%‘thﬁBgegeet hyl, and the like. As used herein, the
term "hydroxy”® -C6)al kyl" can be hydroxynethyl 1- hydr oxyet hyl ,

2- hydr oxy e{daytdingl 1d1 ek @Mmmwlthe %rmfﬁltr aeptiapyh, esterhydstingprppol, is
1- hydr oxybutyl, 4-hydroxybutyl, Ydrox%pentyl 5- hydr oxypent

1- hydr oxy isentpeted EritnRICSEEASER D, anma eqravalent drom9. Taste - rasT Pr%JﬁfébltYer m
"(CrC 8)al h n i ropyl t hio,

butyl thio 0k§|lss%)b1u§ I Thi %ﬁﬁg{egﬁ% @ e!tf‘%{l 0; ex)l}f’{l}t?poﬁolepg‘??&ﬁg%@?ﬁto hﬁ)@&u(gg

herein, tfeetei-gfbmlfut@r pheriohc| Thie segutiemydf, thienplexsgéne amtlalnwlestenamaumdd' and

the like. In addi tion, aryl |nclud$s ortho'f sed bicycl Q

radi cal s Ii’ﬁ@liﬂéa@ﬁ@lﬁceﬁ? H? RIESSNERH O Prhﬁrgé‘tl’ﬁr?t? VERL WA @H:ag@{lysf éég‘i e(ﬁﬁ@nrl ng is
aromati c. %r {qgg&sm"’?ﬁl of 2 §@faty HnhiHEBathIGSY ondla §Jh‘ﬂ§e @éhs@értcﬁﬁbfsﬂsed bi cyclic
heterocycle PR Bout e ght to ten ring atons rived therefrom

particularly a benz-derivative or one derived by fusing a propylene
trimethyl dhs cmtacttetak&snpilatwiream edvrr@tdnwlthath@rmﬁ&raﬂ@y gulkstartieHe free ethe term

"heteroaryl" c i i,n con i 3 X rin
at ons coné/’faé?r ﬁ&oﬁu@é%gﬁ ?‘g%%“im fl% 5%81? &F oeéto?) rfrsr%eug%lf?%gl %F g?:t ed fr gm
the group gRESHE th'yﬂ'ﬁa) 8% é% E%@éh@@n@%ﬂ@@ﬂem‘iéﬂﬁta rcartondteNEXprewhelich Y i s

absent or is H, phenyl or benzyl. Non-limting exanpl es of
het eroarylh}’Qroéwp‘-’s rﬁmfud?e PDttFO,VII 0 |ﬂ?¢d@1¥l§g9ﬂe upayalabley ffor ta?til‘é'[lﬁdnylllary]oxazoyl

i soxazoyl , Z i SQthia

tetrazol yI ?,at ggﬁ(ndtl(ogr ?—?etnce ﬁﬁé’ anlcrfeogégtg‘%ﬁf f¥) Pﬂ}ﬁ%{i{ ?leyﬂlo eﬁ)ﬁ%?%eh@*’ﬂa’t 18

N- oxi de), rbqiﬂﬁld}fbl; cdlﬁ/@ﬁwm@'ﬂ thié eitaisubtstﬁuféd@hleﬁiﬂ)to tigpupriodbigtlesteosubistititéd oxi de)
and the like. The term "heteroaryl" can inc| ude radlc:%s of .an ortho-fused

bi cyclic ek eahenase. oflt h@fob@eneﬁoﬁﬁ@ ﬂi% uiPetﬁ 13 vy VRt Al lqEpvigten PR r om
particul ar] e [ f &S logn
trimethyl é’ré(segt Hl péet irjegrcr{é(i{]ﬁ%}”gﬁ%g | r a Féh\{ﬁgr%)go % hglgrr]g?sé(g{ gﬁahggt %r oaryl
can be f ursglectivity. daksbepkr, ¢dhlvat‘3m)|nyzin,d miecamtyydm iopa®y| whérs hearagtion

o 1 15 Nrewresomamy e Jian Tk b afdie e b Rvsbless gty s P11
or its i

i soqui nol fe like. As
used her el)ﬂr11OSQ ? fugél%-]‘eI}hé%]%%%ct%oﬁ%ﬁghﬁg?éﬁgiéy%f?% ?(étlre ?ﬁ%f,oggﬁ%%lgs that the

ring can have one or two doubl e bonds and nay be aromatic. Non-limting
exanpl es df wXl be agsre¢inte diak 11@d11§t1taheolwﬂt@1na}’r¢enftamWﬁfehmcbﬂiéﬁcl)?@pb“wﬁéher ally

represents no arona Lc..heterocyclic [ 0 10

ring atonéﬁ%RHP AUy HnggﬁhF§P8§W%?'%%¥ edWF$mﬁﬁE§(WF% i %%%?agilng at

| east one J&@E@Bloﬁxaﬂﬁblé%rgarme]fonﬁatldﬂrwﬁ")m %%h@@‘p@ﬂod b0tME k@g gé@u]@arﬁﬁﬂsl sting

of oxygen, nitrogen, and sulfur. Specific, "heterocycle” groups include

hrmnocycl i opinptes yof mgeﬂembM lesscijen pge gmup\safteé weditian 98 PHAECBe CorpmEnces. .

et eroato te r roup an
ni?lh h?sg ég), & rgac tﬁﬁt % fRed ofcxgﬁgr 8f i“og]gxugafrtllé)g)é%%%?atl% te&ﬁﬁ?l@ 1

sul fur. 'S can 1'nc € 0X0 groups (=0)
attached t@ods ra'r@ébti@hcwhelMﬁﬂvdt@%ﬂfbﬂﬂu]@%@m| 186sedtf imhihle @iyt neix @ir® tipds

i nclude 1, 3-di oxol ane, 1, 4-di oxane, 1,4-dithiane, 2H pyran, 2-pyrazoline,
4H pyran, chromanyl, im dazolidinyl, imdazolinyl, indolinyl, isochromanyl,
i soi ndol i nyl, norpholine, piperazinyl, ipi peridi ne, piperidyl, pyrazolidine,
pyrazolidinyl, pyrazolinyl, pyrrolidine, pyrroline, quinuelidine,

t hi onor phol i ne, and the |ike.The term "al kyl ene" refers to a dival ent

strai ght or branched hydrocarbon chain (e.g. ethylene -CH2-CH2-). The term
"aryl (G -C8)al kyl ene” for exanpl e includes benzyl, phenethyl,
napht hyl met hyl and the |ike. The carbon atom content of various

hydr ocar bon-contai ning noieties is



i ndi cated by a prefix designating the m ni num and nmaxi rum nunber of carbon
atons in the noiety, i.e., the prefix G- indicates a noiety of the

i nt eger "WO 2b@/tigs0i nt eger "j " carbon atons, inclusive. PChus20060275¢xanpl e,
(C1-C8)al kyl refers to alkyl of one to eight carbon atons, inclusive. The
conpounds of the present invention are generally naned according to the

| UPAC or %%pﬂgjﬁqiﬂ&ﬁ BLAFEasy ShE BT 6 ADRIEM A AperivRiof 5 ahRuie ldurik@enn to one
of ordinary ski in the art may be used (e.g., "Ph" for phenyl, "M" for
met hyl , " phisgeoe additiph, Tie' rdsokt ihouty 64 ‘howpnsersion sy 8 "resudfr of shstantial
tenperature). A specific value for i s_hydrog = hal - CH2OH, - Owve,
o Bt iS Hh R & ol Ehecrie T do B it
hydrogen, se&dn)-F, -OVe, -OAc, -NH2, -NHVe, -NWe2 or -NHAc. Another
specific value for RL is hydrogen, -OH, -F, -Owe, or -NH2. Another specific
value for Rl is hydrogen, -OH -F, or -NH . A nore_specific value for Rl is
hydr ogen deboe sitengileend pH afdheecagiann mpxtyrs aks enntigdad by dheaddaion of anc

)al kyl, cycl.opro , I ] iAfi . or R2 is
e ogen, Soi Rt PRl iRl RREY aug MIPLIGE pRRGHEbIY o alBlitfenD”
hydr ogen @lgclhmtd@ybolutmmorsanﬁblecalkhlq: méhluaydroxide? ihdudy dodiganhydrosideci fi c

val ue for , R2 and the carbon atomto which they are attached is carbonyl
(C=0) . A spetassive fgsideor by kydiorden caleym dyidroxige JNAGHERET NVe2 or

Speci 11 ¢ vansaRREALfeel® S lof i BXRRAE Copehing Win % U0t or ' o

i s hydr ogéy waightillaOX sppeefetied. val ue for the ring conprising R4, RS and the
atomto which they are connected is cycl opentane, cycl ohexane, piperidine,

di hydr o- p)érri di.ne, .tetrahydro-pyridine, ri.di i.perazi ne, .decal.i ne,
t et r ahydr d5yRA AN Sring; a%fg-%r%ﬁ& "‘%a&??‘ﬂ@mﬁ@ﬁvﬁl% FePon 8?#?36
t et r ahydr QzR¥ibh MnfiBR, ahakahY@sfedYeldR.di' SeverBl HB@ho®: of Nind@&AhE and

di hydro-i mdazol e, i mdazolidine, pyrazole, dihydro-pyrazole, and.
pyrazol i dinmentaihingpihe ipecitengthvead gl pbthet dodutionrgay besmipdoyed ard asmdotRs and

the atom to which th . ted is. .cycloh " ni peridi
bi per az newtRRE e iR eaEt mf prfi S B e SRR Eh il e
(C1- C8) al kMiculabdl By a GRas baldRR calcufdHOBR | In Gie QrBodimekl sO)thRa, presiifa R,

-C(=0 NRaRb, -OC(=0) NRaRb, or aryl, Another specific value for R6 is
(Cr G al kylinvestibmyras, inftial rige chirenys introdpeed to thpryrgtion aupirge, basedxndhs

-OC2R , -CH? R3, = - A - 3C( = s = 3,
NRaR, - SIORRBCT e e, TR g B, B it a0k

- CH20C( =0 d¥Raddevd dirbgghospeeichtite readtion. fAdteriRfiviely, Gtd, pHDMed brimé stydngthet hyl
Do ok iy 5 coptale FocpEn ch o sy

- CCet-Bu, - Bt = oo - ~CONMVEEL ,
Nz, N Y BRI wRiER Y 36 sideg ey G o I U e
for R6 is Hhgtkox@ddamayre¢ added astaippiwdeptodhy Feacticomixipsel howevsutiyls, preferblaut yi |
21 opr. - ol i - BBV SOIvERpIR CcO AN FOERREETR Sheci 1 ¢
nurmber of sttt Bdeont e Adildi0of nc@buridy 8REHHdr@Mbrind O about
4. A specit&gg{&%éfﬁ%{@%&#s h?/drgéen, met hy?, et hyl.ﬂ,%t pro%yl, i sopropyl,
nbutyl , sestrebgthylf thd settitnyinjxtrermapbe gécomphishngd byodrabeng g lsampledpuaitid ¢ val ue
for Ro is hydrogen, nethyl, ethyl, propyl,. isopropyl, nhutyl K sec-butyl,
i sobutyl , r?%i“f”—‘ bEHAfYTe ﬁﬁeﬁy?llpor%ﬁgﬂz %. ¥’ﬂ%@ﬂ8§ @ge%qeﬂll%ev%‘ﬁféu?%ﬁn? i's
hydrogen, et andeldidng MeORYhired 8QREOPYE thé nkbid1Vhydrede Buluyiba. i Blebut yI,
or t-butyl and Rb is hydrogen, or nethyl. Another s(ggmflc val ue for Ra and

Rb t oget henethwd hf adjostiig thegrencensraiipn of thehmptah hyderidecspdetions gldgd 4o the

pyrrolidino, piperjdinao, norpholino. aqr thionorphol i [ ner
specific \}S‘f‘%ﬁgnf‘}%}f‘{uﬁ&l%ﬂ%p %%889%’&68\/%“9 ﬁn%yhr%’ A?(ﬁc T gsg]r?altb g%ﬁﬁ®§w%y are
attached, doarimainp¥kaplesti no, piperidino, or norpholino, ring. A specific
value for R7 is hydrogen, (G -C 4)al kyl, aryl, 8Tyl (Cl-C8)al kyl ene,

diaryl (C 1-C )al kyl ene, heteroaryl (CrC 8)al kyl ene, or

11



di heteroaryl (C 1-C8) al kyl ene. Anot her specific value for R7 is hydrogen,
met hyl, ethyl, 3-pentyl, phenyl CH 2CH2-, (phenyl) 2CHCH2-, pyridyl CH 2-,
benzyl, owoAnwthessospeci fic value for R7 is hydrogen, 3PpEntsgéos/027517
pyridyl methyl, or benzyl. A specific value for -N(R7)2 is am no,

met hyl am no, di met hyl am no, ethylam no, diethylam no, pentylam no,

di phenyl et hyl am E]@%Fﬂy F=Tasl : i j i

pyri dyl net hyl ag}ﬂg&v oup %lgﬁgAﬁﬁ%sr géné%g%?fo?%é%%b%aﬂ% nlﬁéﬁﬂﬁaﬁ%ﬁher
speci fi c walutiend and ¢{oRFINE an straminh GroNIy) qneSrpontbyration wd tanks to be added

di phenyl et hyl am no, ridyl met hyl am no, benzyl am no, or a group having the
formul a: AR eH@?Ct‘QBé‘g‘%W% Nalue for -N(R7)2 is anino, diphenylethylan no,
pentyl am no or benzylam no. A nore specific value for N(R7) is am no. A
speci fic val ue (bpdilulinkSwitHHateRa conédatted méhi2IA&iiE solnfidONRaRficiet
-CH2N(Re) (Rf). Anot her specific value for Xis -CH2OR or -C(0)NR eRf.

Anot her spewufi © previdethealesired epnperstation aspawppptolyagiyddiytlenxide JodutignN O N N- O
8 . R8 RBLAnother specific value for Xis ONNNNNJ i \\ \ , and RHA

specific value for i t e 1.SAPLAP [ | 1 o7 CH2,
Foon,  pr Syt R TE R o eacl BEPHRPIen ' SRBRAD SN wat 1™
cycl opr opykésehdry bf tiey pheypend esuctametahy | watey ehapistnok ,in cjie | folmit @fhidine is

-(CH2) Y(CH2) nH, -(CH2)nCOOCH3, -(CH2)nCQ(CH2)nH, where Y Anqther specific
val ue for chminatedeickept 4¢ pyninimypoBeyopd this regyrement; dhe pistey pf addition is

cycl opropyl methvh, 14.CHR, )&%}é&ﬁa - %&ﬁ 0 e
specific égﬁégﬁlﬂ ]E&fé metthyl, é%ﬁng/ , pro%ﬂé,lesétgrﬁgpeny e, 8%33?%&?%& ,
cycl obut ylbelomycl opr opyl met hyl , - (CH2) 2C02CH3, -(CH2)2-30H A nore specific
value for R8 is nmethyl, ethyl, cyclopropyl. A specific value for Re is -

cycl opropyl, or,_cyclobutyl, A specific value for Re is cyclopropyl. A
speci fic val ue (il)orcoﬁg“}”%gct?‘élﬁﬁﬁ‘?’w.OfZﬂ%epé)E*gW%.R;’ﬁF%épli‘%‘éeﬁ 1y %&f&r ogen,
or (CrC 8)abdidthted PRGNS SRESIL bR eNPAdiecdNYstRind theh%Eh8E he @BitMMIby et hyl
or propyl. Another specificC value for Rf is hydrogen, or nethyl. Another

speci fi c vk alditierofffrines hydr ogen. A specific value for i is 1. Another
specific value for i is 2. A specific value for j is 1. Another specific

val.ue for | is A specifijc 3 i , r i fic val ue
for mis o or @ AeN8ERhE 8Pt iRndsolanSioliont FRHERERI fe 2t om
to whi ch tah@yhearigtrédnggihedgdnec! ude: where q is froml to 14 and Rd is

hydr ogen, provided that when g is zero then Rd is not hydrogen. Nbre
specific exanples of rings_ conprising R4, R5 and the atomto which they are
connect ed i ncl déib:combg}s@&itﬂvpces;@m@st%awdt ﬁgewin@r&aawprspbﬁeﬂ@ bR ARARS i s
2- et hyl -di.; ohexane, 2-phenyl cycl ohexane,
2-ethy|cyg%gﬁgﬁgﬁg?ﬁl?§?§¥%?ﬁgﬁgi%ﬁ%ﬁ%kane, 2-tert-butyl cycl ohexane,

3-net hyl cycl ohexane, 3, 3-di net hyl cycl ohexane, 4-net hyl 3

cycl ohexane, 4- é¢hybroyininghtheaplmsgdne megarlic solveutheatalyst and theine, bod yhen

cycl ohexane, 4-carbox hyl cl phexane, 4-carboxyethyl cycl ohexane,
3,3,5,5-té??%ﬁ§@ﬁf?wﬁé@§%ﬂé?¥ nogp 2di net hyl cycl opent ane.

4- cycl ohexanecar boxyi ¢ acid, 4-cyclohexanecarboxyic acid esters, or

4- net hyl oxyal kggpydmeidileahexsteesubhtitRaICHdn6], \vadanee §ddVeritheatdliiGnaaka i si ng
-C(R3)R4R5 is 4—p|per|§|ne 4-pi peridene-| -carboxylic acid,

4- pi pei i dimeetingiambesaene endbiiee teestarytheaeactipn. 4- pi peri di ne- 1-carboxylic
acid ethyl ester, 4-piperidine- 1-carboxylic acid propyl ester,

4- pi peri dife- |.oi ' rt -yt e : ' i di :

| - pi per i diér}gPEi‘g‘@%ﬁ%%%‘?if&é‘%é‘@%ﬁ rrgerfr?@( tbgs%?e, %%i Sﬁ%’? i Bhopegite oXlic acid
et hyl est aignificaptlpasxpdiedetod warer ihatylsi gotaidi thepfompydf bsherduring the initial

| - pi peridi ne-4-caboxylic acid tert-butyl ester, Lipiperidinea4-carboxylic
aci d met hyfProeatioarof the yspeian mpsiere isreberprch todisran as being pEsaAHPR myxiuge and

3-piperi dip?@éesé"fh%@'é}%o‘xﬁ[éei & @5l oF BSriatRA e “Not significantly exposed” means

that the time of exposure and amount of exposure result in minimized degradation of

12



3-piperidine-l-carboxylic acid tert-butyl ester, 1,4-piperazine,

4- pi perazine- l1l-carboxylic acid, 4-piperazine- 1l-carboxylic acid nethyl
ester, 4-wopeocamiise- 1-carboxylic acid ethyl ester, 4-piPpEns2008027517
1-carboxylic acid propyl ester, 4-piperazine- 1l-carboxylic acid
tert-butylester, 1, 3-piperazine, 3-piperazine- 1l-carboxylic acid,

3- pi peraz };H@sgéné?armagyl ‘“Wat@Chl foBhINioES | distBePifper aké nee df Ganboxy! i c

acid ethyl ester, 3-piperazine- 1-carboxylic acid propyl ester,
3- pi peri dforewilatioar boxylic acid tert-butylester, |-piperidine-3 -carboxylic
acid nethyl ester, |-piperidine-3-carboxylic acid ethyl ester,

| - pi peridi,ne-3-carboxylic } ] . =~ D] i.di - xylic
acid tertﬁﬁ??ﬁ"l Oéﬁé%ﬁﬂ§§§§¢€$§£%§¥tg]§%§£¥hés%?%%&g%ﬁgingﬁéeﬁﬁggnd R5 is
2-met hyl  eyghehiexedstaindd qudhgret leydt ayorohexBihe rea2tipd emel beeyednolfeXeamd,

2- et hyl cycl ohexane, 2, 2-diethyl cycl ohexane, 2-tert -but Iocyflohexane,
3-met hyl ~ epaivetiedkbiiee soButmnANHEReTGINESTETaShekeween X r{ee%‘?ﬁlyi% &y o] sHIRPRS,

4- et hyl cy g B -

4 ar boxy AT P REE Siney BL ARG nls S s 1P K im oY AR B o

3, 3, 5, 5-t of fharesichytibstiatdpieonant, a &il¥sodisnetefijdiertlycleaq evittathe phdsgenpekti di ne-
1-carboxylic acid nethyl ester, 4-%j§e{idlne-.1-caIbOX%Iic aci d Le%t-butyl
ester 4- pigeieiaiiie thay th biaeassienghdfdhs Bclon migueds maiipmed of dys hig

4- pi peridipe:. . Jd-€ AR [ : 2r, | -piperidine-4-carboxylic
acid nethﬁpﬁgg%ggﬁpﬁ?g¥%g§?gﬁﬁgfﬁﬁggﬁgig$§§%§id tert-butyl ester,
tert-butylester, |-piperidine-4-carboxylic acid nethyl ester, or

| - pi peri diTherdactiahoxiyivire iamathtained diming ht lsaster porfopioddhé diagéon tiowr¢foxyl i c

acid nmeth ester, . 3-piperidine-l-carboxyli cid r{-hutyl. ester
3- pi peri d?l{j gsgene ghd, g?%ﬁ'@‘??—“@i?%Bﬁwo?@%(éé*goﬁ%ttlﬁ%} %eés_t e 12, _
3- pi peri dign@s).- tR¢ PaY¥Yde oF RirslIihe il Yt £5igdrpH Huiid@kireicion & bevatiexyl i ¢

acid nethyl ester, I-plperldlne-g-caboxyllc acid tert-butyl ester. Specific
conpounds tief ratee ¢fhfermation phdhederoffeetaster-gubalituted diryluich@opata) dippi s 0, 1,

oo or Spmeticelly aiienifie bt i Béowgdog M Hhus' B is ghefpiibie, at e phToPfR "SL

16, 17, OkeabBon DRLEId IscmaiampRdNds $H of heldasve0tfooass mnch ofléhe actidnaas( 1 B) |1 n
formuila (IB) kis 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16,
17, or 18posdei fin enc erpedimest off the peeseriakention thepH pidhe Fraptienmiitese n
fornmuila . ' 0 Qry . 4 1 t he
inventiong%%%F%%% KﬁéFV%g%gﬁhﬁg#%éh%%Eﬁg¥épﬁ%&?%§gﬁﬁﬁ%ﬁqgggdgggfcted in
Tabl e 1, bel ow. Tabl e 22- PROPYNYL ADENGCSI NE ANALOGS W TH MODI FI ED 5' - Rl BOSE
GROUPS HAM NidvadAis AGdbd $T thaCiavtiony niRetust. edt &pprefecabld o thhiselvendpisi avat i on

clains priority froma provjsional. application entifled: "2: PROPYNYL
ADENGS! NE CRAOREVE W BRI T ERRIC WO NS b B Bt Esepotseipaiadt NG aca
AGONI ST AGTRMLTYA, prefdrRd RRarfibREntZis MOA§lend @hlofilde MHTREE pEdtREBnEA8, the
entire contents of which iS included herein by reference. Governnent
Fundi ng Tiheloiganasert sobventisdelueed herei n was made wi th gover nment support
under Grant Nunber (ROL-HL37942), awarded by the National Science

¢ Grant Number 2) . ati onal Sci en
[ mvont 1 on. EARRG DO PERE RERR Hil the PSRBT 400 OBkl obeCor Lo e

pur pose ofsuffididht Naigtingo ARSWTdohvagientst the ametbebstiadyd pAdiei eo ithe arodude range
of pathogenic insults that can initiate an inflanmmtory response_i ncl uding
i nf ect i on,ester-pésbwed diagylorarhomaie.st Jtnisl prefrabia nibat thep sprdact: Bmer eh&hs ant ed
tissue. nOXboHRe GREMCAS:uRAER thiR e SHRIALT SARAL 1P botler RO
mechani cal”a FRET il X7 adna. Tnflanmati on nor mal is a very localized
action, whioch @@rMesyidT thx petbissubdstitusddt renal iooestdpysublitituted dinrylacabimmed- at i on
of the danaging agent and injured tissue. The_body'soresponse_55%£ S an
agent of dredisteltwhaisfarable thaihecopyersion D5 reagtsrdhat 90 yaand PestmsderaPYssues in
the procesg.of. tﬁ%n{ gy At 'IPgné BeLbAhRAE 8#t]ﬁ2}§@§ent ﬂ{ve{]@&p%ddoﬂga& fnR, tg aunati c
i nsult. exanples, ‘InflTammation 1s a conponent of pathogenesis I n several
vascul ar girekrsegedier tpw0 86 .cobxasiphes imalnadge betschenm afineperahdsion
infjury (N. G Frangogiannis et al., in Mocardial |schem a: Mechanisns,
Reperfusion, Protection, M Karmazyn, ed., Birkhuser Verlag (1996) at
236-284; H S. Sharma et al., Med. of Ihflamm, 6, 175 (1987)),

at herosclerosis (R Ross, Thor. Surg., 64, 251 (1997); D. |I. Wl ker et al.,
Brit. J. Surg., 59, 609 (1972); R L. Pennell et al., J. Vase. Surg., 2,
859 (1985)), and restenosis follow ng balloon angi oplasty (see, R Ross
cited above). The cells involved with inflammtion include |eukocytes
(i.e., the immne systemcells - neutrophils, eosinophils, |ynmphocytes,
nonocyt es, basophils, macrophages, dendritic cells, and mast cells), the

o, - o,



nyocytes. The rel ease of inflamuatory cytoki nes such as tunor necrosis
factoral pha (TNFa) by | eukocytes is a neans by which the i mune system
conbat s padhogen7soi nvasi ons, including infections. TNFasmiusaéoaersit he
expression and activation of adherence factors on | eukocytes and
endothelial cells, primes neutrophils for an enhanced inflammatory response
t o secondapyuidsi MHlyet aRdh@NRABEEm A bE fiRNireeRb el imwhidatihssoenetis Vi ty.
See, Sharma et al., cited herein. In addition, nacrophages/ .end‘?i tic cells
act as acocddsdiy aselutionpicbe ssiehepbatittegephonel regeticneimgs penlimiged Pirghocyt es.
The | ynphocyt [N turn. beconme stinmulated to act as pro-inflammtory
cytot oxic féﬁée|‘1%§°?“°%§r}‘ﬁ%?%‘ﬂfl9’?' cyt oki nes stinulate neutrophils tpo enhance

oxi dative (e.g., superoxide and secondary products) and non-oxidative
(e.g., nyelepesmadt dasecaanthe odstepsuledtitytod phenolf dndnpirisgene may italtd place at

| nappropri ate and over-rel ease of cytokines can produce counterproductive
exagger at 19V ERbHEH teMRIT ARG SMbEE [ERAPTRETG @ thave agtdientdempergiiagithg

oxi dati ve i i : [F. e Med.
167, 121 1%%@13%@9%3@&%&? fﬁﬂ%&%ﬁéﬁﬁ@ supbRERY fend) s [‘J’ioét.a?te o opl |
5), S602- S806gdnt 384 Ygmpdraurecxfyeph €en (TBEand 5 0iEC prferaisly betipden| 19 E©aadlhere to
the bl ood vessel wall and then to mgrate through the vessel to the site of
injury and*0BCease their oxidative and non-oxidative inflanmatory products.
Al t hough nonocytes collect slowy at inflamatory foci, given favorable
condi tion t he n es.. el J: ong-ter i.dent . cells |
and macr opHSgaEEpE A BrarA Rt ol B bR NeE A SR e SEEE Bk
nmonocyt es/dsagrdpiages-absiueld Aiuge cabdnste ahdt e dfitefth édiste Odstetstisstituted
(including TNFa), caonplement, |ipids, reactive oxygen species, proteases
and gr owt Pheayk SHerofarmate: elidge peqn fovpd thal ddding A tertiary aming eatalyg tPitBgue
functi ons. . exar i r j:ne

pat hogen: deron AR {4 AR U6 G RELACTHRAR, HERNGR WHE e 1R 1 002))
i schem a (iAterbedikt@ngstezisubdtitutedpheaiyd -chiabfoomateSupgmedidte, todard ca®&8Jign septic
shock (D. N.. Mannel et al., Rey. Infect. Dis., 9 uppl.. 5), .S602-S606
(1987)); argt%ﬁrogw qvter@él?ﬁw%éwqéﬁr gpate. i\?ﬁaslﬁé%(?.sbeﬁg§%‘¥d.thﬁi er %7, 291
(1993)); €@k 4 I : - lypat at i on,
51, 57 (18%%@‘%%? ?‘%%nggg{tg"?ogﬂ%?é‘&&l&ﬁér%%% (Haidon will B 101
(1993)); Akc@SohTmixiatsopaemo®tse ednversidrDB, a Shortied @6ri¢d 0 tije; tham svaukd be

| kali-b d F, M .al ., t.hal m .0 ..30 68 (,1997)). |
Saart on RS T bt ety A bt RN ot JER apaidpp ebdatay ) "
pronoti ng 4Rk icﬁtﬁiyis@ﬁmﬁh%@%ee;w %ﬂoﬁma' odiedsi vekf Féuhdviblilreddal e rdtSof

Legrand-Poel s et al., S. Hum Retroviruses, 6, 1389 ‘_(19903.). It is
wel | knowrronfiensatete wd s¢stre-sabslitelodephgngll sljsradermaie rio sestre-spbsittuted diaryl

non- sel ecti vel y, act,ivat g adenosine receptor subt decr e ophi |
product | ort BT | HetiG BeveRiab Bkt PRy Bles 3 DB T EPEIERRE AT " ann.
N. Y. Acad.subtituted @byl &Porlaled4id)dn BterAubdiaired Uiir@tcafonateBogadieiomlhe 227,
669 (1985); D. J . Schrier et al., J. Immunol., 137, 3284 (1986); B. N

Cr onst ei n Teethad compyising dwistapiwfinol and | mmunopath., 42, 76 (1987); M A

| annone et al., in Topics and Perspective in Adenosi ne Research, E. Cerlach

et al., eds., i L - : i . X 3 p ity et
2.3 Ceuicooyth Htafe o 5! Akdiablinty oBmpfiis posRAd antstch sybfeRed

| mmunol ., pivBol, 286orgdi883plved, afd aMedBalysti defecetd fibm, thd. growproodistinglef2a 1986
(1989); and C. P. N el ?on SA ala., Br. J . Phar g,ql., 97, 882 éﬁ%@%ﬁ). For
exanpl e, dG8BLPRBCTALIYEaRI 8 RBART ttA9sieh ATBRYEL §f§§ HYPAEOP GrERTehEy:

neut r ophi | Lyl VarC t : i L4 c of
bacteri al %e%#?]ggg ?E%Ejanrgt qnl %ﬁ“-@gﬁﬁ%a?@mP ,rélgf]tlaf@?i ﬁ%%%ﬂg? zlﬁnggr??ggso%prﬁgﬁdennt Coa
(B. N. Cromgh &snthah 141% wafker off foromuddtion, 135, 1366 (1985)). Adenosi ne can
decrease the greatly enhanced oxidative burst of PMN (neutrophil) first
primed with TNF;aand then stinul at.ed by a second. stjnul us such as

Lot -1 ou-phe (& W 1 FPaRd Ectpn midure, 5y Aevingfhe 118 3uRigy giRre

Addi ti onalipYeact whBR$n thepactied that adenosi ne can decrease the rate of
H'V replication in a T-cell line (S. Sipka et al., Acta. Biochim Biopys.
Hung., 23, 75 (1988)). However, there is no evidence that in vivo adenosi ne
has antiinflammtory activity (G S. Fildestein et al, din. Res., 41, 170A
(1993); and B. N. Cronstein et al., din. Res., 41, 244A (1993)). It has
been suggested that there is nore than one subtype of adenosine receptor on
neutrophils that can have opposite effects on superoxide release (B. N
Cronstein et al., J. din. Invest., 85, 1150 (1990)). The exi stence of A2A
receptor on neutrophils was originally denonstrated by Van Cal ker et al.

(D. Vvan Cal ker et al., Eur. J. Pharmacol ogy, 206, 285 (1991)). There has
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adenosine itself or 5'-carboxam des of adenosine, such as

5' - Net hyl car boxam doadenosi ne (NECA) (B. N. Cronstein et al., J. Immnol.,
135, 1366Ww0Ora&HjnyssoLater, it was shown that addition of p2TaiSkgosmanismd
substituents increased potency and selectivity, e.g., Cv1808 and CGS21680
(M F. Jarvis et al., J . Pharmacol. Exp. Ther., 251, 888 (1989)).

2- Al koxy-substi t ut ed;)afieRQsdone pHRE hYah bMeandthe pres alfiscd0Beak@rggn nore
potent and sel ective 'as agoni sPs at the coronary artery A A receptor (M
Ueeda et dhe addition MEdn akaimmetadAydag3de ¢algidar) jn amieunts -saFlkthat el rdlz isno
adenosi ne derivatives, e.g..,.SHA 211 (also called WRC-0474) .have al so been
eval uat ed SHEEL AT %rtegh%}ttog rged‘ﬁjdﬁgc?ﬁgqa? nge&())r/tl%%ﬂg%gﬁf%?n’(a " Niya et al.,
J . Med. Chem, 35, 4557 (1992)). There is one report of the conbination of
rel atively nonspeci fiif tRélgfiRsidEha0 BhOEMe FreppBNyhd Seprivpktrasenos e
(R-PIA) and 2-chl oroadenosine (C -Ado) with a Fhosphodi ester aseagPDE)

i nhi bi t or agesoub mhage isnadivstedadf NAgesEAY.NBUVADIE heosangatrajien ffttheiakali m A

| annone et _al,..,.;TQpj C 2[ S [ W SJ ~ rl ach
et ol orelagl IR K5S RERY Y SRR dHEBRS R oE IS el 270
and J - Adgs Baaleegd 5a%eandcd salilayednmie bitent datig smaleastsofeAoraete 00 shene
receptors than of A A adenosine receptors and, thus, are likely to cause
si de ef fedtastigibe to activation of Ai receptors on cardiac nuscle and ot her
ti ssues causing effects such as "heart block."R A Qdsson et al. (US.
Pat. No. 5,278,215 LS6! i ' b of the
formul a: wher ei((:'? %hgﬂ?:ti%rtﬁigesc?ﬁﬁ ?%chéé%ﬁ%@?ﬂ%%%ﬁst@%ﬁﬁﬁ%éé%ggiggéa}:tl%yls' The
conpounds aatige datsiystopedmble ditesigesfubitithiod rthepelt infrgdhgedetot thadirstingeaction'
at heroscl erosis and as vasodilators. O sson et al. (U S. Pat. No.
5, 140, 015Y14{%%| ose certai n adenosi ne A receptor agonists of formul a:
wherein C(X)BR2 can be CH2OH and R1 can be al kyl - or al koxyal kyl. The
conpounds ar e ¢ipalIo8E th s@end sttibn AFxMRIOFedcatveteif theddtcond reaction
anti hypertensives. Linden et al. (U S. Pat. No. 5,6877,180) is based on the
di scover y niktire baxr anedrganinphasmand or pqetiove phass, wherel sgisl aguepiis phiase Bd ast hma,
may be effectively.treated by the adm.ni.strati . j are
sel ect i ve Pag8h satgn%‘? S%\?qu&d%nﬁ}o\s”ilejﬁrgmr gléllel%é gr%s T&‘gtrlg‘ﬁ é)(r%gg?%g&gﬁc%ga tﬁ%lati on
wi th a Typgxtyephosphodi esterase inhibitor. An enbodi nent of the Linden et
al . invention provides a nethod for treating inflamuatory di seases by
adm ni stering an effective _amunt of an A2A ade 'OstieBei ecept or of the

n

fol l owi ng formul a: wBr & Il 9k dhs agpeousphags ds 2 i peeepnety then one
embodi ment, ;46 e OV Lo 1RR0A B Ah¥ s s0G RdMnRIpH [sakbae, of a
Type IV pﬁ%‘s‘%ﬁgﬁé@%@%&?@eﬂ%@r&:ﬁnﬁ%ﬁi t%r lﬂ?/n con‘%i nation vmptﬁh Stthe A2A
adenosi ne thacepéqrnl &90.10i dtringThdedby pené Yopivasyhbdiresstion &3 éor(rPDE)secord bi t or

i ncl udes racem c .and ogéi cally active 4-(polyal koxyphenyl)-2- pyrrolidones
of the folffSHPRFIKBHFMAPA: wherein R, RI8, R19 and X are as disclosed and
described in U S. Pat. No. 4,193,926. Rolipramis an exanple of a suitable
Type 1V PDE i nhi bi t qfj) itRChidtedrenbth b thd R eaPRsd Rradjtlsted, Bnebdssydy i (U. S.
Pat. No. 5,593, 975) c(dll) scl oses Z%ar | et hé;% |, 2-cycl g];il‘kyi et hynég SIor}‘
2- hydr oxy alakyhe tthe wphcapgaiiomof \the alkehiemstah hydeoxifie geluden rheded agdadsto

substituted.by.carb 1N r.substitu r baxy ' ) -).

2- Al kyny| pUPHE %rﬁ%é‘t‘&\%’g{ngvglﬁesgrﬁn%tﬁjsl%:ﬁ%tsvge nibl% § %@sgg?ﬂt&%%% U.S.
Pat. No. 40R%i6n3dfnhg ateest SbMe bbiioR ol tHeyBydtioBroftlie deSormlieadtidnuhieiref th (C3-C
6) al kyl . The ' 975 conpounds are disclosed to be vasodilators and to inhibit

pl atel et aggregation, and thus to be useful as anti-ischemc,

ant i at her oscl ertbarely fweningan estjsabitdwed J@rgarosateRecent |y, U. S. Pat ent
6,232,297 to Linden, et al. disclosed conpounds having the general -

f or mul a: wher ei ) 118 H, ol B € ARl r . i s

car boxycycl ohe%}ﬁnéeap h@fj ?ﬂ%—ftﬁ]ggss,é%ei g}s?l%a 8RB B0 mbxturtls are

met hoxy carhanyiney el ohaboueniest ¥%yand (AVYHY 46the fost #Rd sesond reaction mixture are

4- acet oxynet.hyl cycl ohex Imabh I (J%—.l% ... These, conpoun a}%e reported to
be A A agdhiiBREed ey apovey c%ﬁtq SRR é’&“‘gkloittge PEPCesS Mt + 16 SRS :
adenosi ne receptor agonists useful for therapeutic applications, which have
reduced side effects, hi addition, a continuing need exists for selective
A2 adenosi ne receptor agoni sts useful fior use as pharnmacol ogi cal stressors
in stress imaging or in other ventricular function imging techniques, that
preferably have reduced side effects, while being chemcally stable and
short-acting. Sunmmary of the Invention The present invention conprises
conpounds and net hods of their use for the treatnment of inflamrmatory
activity in manmalian tissue. The inflamratory tissue activity can be due



as organ, tissue or cell transplantation, angioplasty (PCTA), inflanmation
follow ng i schem a/reperfusion, or grafting. The present conpounds conprise
a novel cowvesocafi7adeal kynyl adenosi ne derivatives, substi raras2a@s/o21se7
ethyn-2-yl position by substituted cycloal kyl and heterocycle
(heterocyclic) noieties. Preferably, the riboside residue is nodified at
the 5 - posibdtRied)isybehibbhit g Bndt 0GHCh @Bhitbibe STORX KA TP % and a

("am nocarbonyl ") noiety ("X') or a 5- or 6- nenbered heterocyclic ring.
Thus, t he spiceigehtofiatlaant 9%¥- provi des a met hod forinhibiting the

inflarrmat ory response in a mammal, such as a human subj ect, and protecting
the tissu sub C i nmount of
(e 1St ShAEChc I o SERASRR R PR EREELARN@T; SF) AL MamaTount of

general f gnételgerddn} ‘babdd upbertae rtotal mnﬁaBMRﬁom N &dferrsubaiitiieB1pliesiol
- (Cr. C8)al kyl, cyano nitro,

i ndependent |y hydrogen, halo,
trifluor orﬂ@uﬁwed ]?%ITSIHE?F@B%WB?i?md@SUBE?@ffSHa]PIEy+A stR@lf amgeRtate, tertiary

et or oar yI 7T TG AR Ehere Qodes Bk ahlo] (iR K SAST e BREIARERY

NCeO) O, re(a)dbl( Bn a&fficiem3iReany- for RofRiertiiige fdsiduaRalilpra@hiiidResodo- prlaﬂﬂit
NCC=0) N( R1 NCC=S) N( R13 :
RSSC—)O) ( ) % terNéNR%n(m’@r atw%smeg’%s mﬁﬂ@%%@@ﬁ&?@&% e ﬁtyd?ogen,

hal o, ( Cl ga(%) ) é)yllnol(e( ﬁcgﬁ)%\é&i ‘aﬁ&ﬁ(i’ﬂe 1ol LRIATY Df€noles of ester-substituted

het er ocycl ene-, aryl, aryl (C 1-Cg)al kyl ene-, heteroaryl, or
het er oar ylphéndl eﬁqjl%l’eldyllehﬁ 3ls@bedrifoamdl thRR afierdhe h@:oadfu‘maddltmmocf lsatalysty ar e
attached is nd R5to ether with the. at t o, whi ch
they are &ft 3@?@‘8’&?%&% IEQIFUO"aPéd’%B?geB%r P am‘%}e Lﬂ’lcs%ﬁt?frsggg&m 81mat| c
ring havingiréiucéd to:th8-firés ré%c’u@n PhixfiPe, ks Nl trBd IR t@piHeoféﬁJ:tidl ﬁﬁﬂﬁfé & ng 1,
2, 3, or 4 heteroatons sel ected from nonperoxi de oxy (-0-), thio (-S),

sul fi nyl (in@esp thesuatd efifprmyticy( djestey-suhstitat¢cdhdiaiyl RBonaté.n the ring; wherein
any ring conprising R4 and R5 is substituted with from1l to 14 R6 groups;
wherein each R6 is independently hydrogen, halo, -ORa, -SRa, (Q Cs”lkyl,
cyano, nitro, trifluoronethyl, trifluoronmethoxy, (Cr C8)cycl oal kyl,
(C1-C8) cycl oal kyl (C 1-C8)al kyl ene-, (C6-C12)bi cycl oal kyl, heterocycle or
heterocycle (Q Cs*l kylene-, aryl, aryl (CC 8)al kyl ene-, heteroaryl,
heteroaryl (C r C8)al kyl ene-, -CQ2Ra, RaC(=0 O, RaC(=0 -, -OCO2R3,
RBR13INCI =0) O, ROOC(=0)N(R a)-, RRL N, RRL NCC=O0-, RaC(=ON(R b)-, RR1
NCC=O N(R1 )-, R3R1 NCC-S)N(R 13)-, -OPBR , R30C(=S)-, RaC(=S)-, -SSR3,
R3SC=0)-, -NNR3,-0PO 2Ra, or two R6 groups and the atomto which they are
attached is C=O or C=S; or two R6 groups together with the atom or atons
to which they are attached can forma carbocyclic or a heterocyclic ring
conprising froml to 6 carbon atons and 1, 2, 3, or 4 heteroatons sel ected
from non-peroxide oxy (-O), thio (-S), sulfinyl (-SO), sulfonyl (-S(O
-), phosphine (-OP(O2-, or amne (-NR 3-) in the ring; R3 is hydrogen,
hal o, -ORa, -SRa, (Cr Cg)al kyl, cyano, nitro, trifluoronethyl,
trifluoromethoxy, (C3-C8)cycloalkyl, (Cr C8)cycloal kyl- (CrC 8)al kyl ene-,
heterocycle, heterocycle(CrCg)al kyl ene-, aryl, aryl (C 1-Cqg)al kyl ene-,

het eroaryl, heteroaryl (C 1-C8)al kyl ene-, -C0 2Ra, R3C(=0 O, R3C(=0) -,

- OCO2R3, RaRbNC(=0)0-, RbOC(=O)N(R 3)-, R3R13N-, R3R13NC("O -, R3C(=0)N(R
b)-, RaRONC(=O)N(R b)-, R3RI3NC("S)N(R 13)-, -0OPO 3R3, RaOC(=S)-, RaC(=S)-
-SSR3, RaS(=0) -, R3SC=0 2-, -NNR3, -OPQ2R3; or if the ring fornmed from
CR4AR5 is aryl or heteroaryl or partially unsaturated then R3 can be absent;
each R7 is independently hydrogen, (Cl-Cs)alkyl, (C3-C8)cycloal kyl,
(C1-C8) cycl oal kyl (C 1-C8) al kyl ene-, heterocycl e, heterocycle

(C1-C8) al kyl ene-, aryl, aryl (C -Cs)al kyl ene, heteroaryl, orheteroaryl (C
1-C8)al kylene-; Xis -CH2ZOR, -CO2R, -CH2ZOC(O R, -C(O)NR eRf, -CH2SRG,
-C(SYOR e, -CH2OC(S)R or C(S)NR eRf -CH2ZN(R 6) (Rf), or a group having the
f ormul awherein each Z1 is non-peroxide -O, -S(OP-, -C(Rs)j -, or -N(R
8)-; provided that at |east one Z is non-peroxide -O, -S(OP~, or -N(R)-
each R8 is independently hydrogen, (C -C 8)al kyl, (G -Cs)al kenyl,

(C3-C8) cycl oal kyl, (C C8)al kyl (C 3-C8) cycl oal kyl, (C3-C8)cycl oal kenyl ,
(CrC 8)al kyl (C 3-C8) cycl oal kenyl, aryl }6aryl (CrC 8)al kyl ene, heteroaryl, or
het eroaryl (C !-C8) al kyl ene-; wherein any of the al kyl or al kenyl groups of
R are optionally interrupted by -O, -S-, or -N(R a)-; Re is cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl; Rf is hydrogen, (C C8)alkyl, or
(C1-C8)al kyl substituted with 1-3



(d-C 8)al koxy, (C3-C8)cycloal kyl, (Ci1-C8)al kylthio, amno acid, aryl,

aryl (CrC 8)al kyl ene, heteroaryl, orheteroaryl (C -C 8)al kyl ene; and wherein
any of thwoabdeydi7ssal kenyl, cycl oal kyl, cycl oal kenyl, hetreramsgakez27saryl, or
heteroaryl, groups of Rl, R2, R3, R6, R7 and R8 is optionally substituted
on carbon with one or nore {e.g. 1, 2, 3, or 4) substituents selected from
t he group Skl 3R ; -catidid 150,
trifluor o#%ﬁ%ﬁléataﬁﬁfﬁlgpﬁﬁﬁg%eﬁgxy, (e %ﬁgﬁ{lg%ﬁﬁé%r?séﬁéy ZI)Cgt?%%/ESI oal kyl ,
het er ocycliet by reetieg doygiost@e@ng)the kstereswbstitutadythenalr ipl apxgnyiramypent that

%%( 58 ?}' ffsy%%?ﬁ@ﬂfﬁgr oEr éle:r 0E§t er ﬁar él)agagl%ﬁig,%f a_ﬁ gﬁ?&@ﬁ?é COZi;a e ram
NC(O) -, RACdLbi ﬁ%r@i)n‘, a hi%?@b@(o?@l%&@)md At NGh oBEEMR B Ltituted PREBHS,
RaOC(=S)-, RaC(=S)-, -SSR3, RaS(O) p-, R3RL NS(O) P-, N=NRa, and - OPO2R3;
wher ei n amy the@rodiic8 estetesubsti{uEal gyt yetboratk yi achicsd C Theliroy artoprbegskes

Cl- Cs) Bl kOXy, ., (C1- I Ly, 4 h le, | j | tiall
Unsat ut at &6 PR R Ao b SERERRRY §reriven SodiibleCRin e PRRRAT | 3
(G - G s) algehtishBat ikt tRE) Wald 18wdr (16¥elCHE) adrvesion (vE8r GBIy Cleodh kofl
(G-Gs)alkylthio, amno acid, aryl, ar l](:g -Cig) al kyl ene, heteroaryl,
or het er oamydlgs@iable) byspradingtl Eommatier. F@n%@}é the majeryenpesirablet by-predudistdfogen to

i omor phErHEmE: - aeeth SRS TP bRESL P e B aRghiRa o7

4, 5, 6, Pphedl. Bhe trith& id of B f&meach j is independently 1, or 2; and each p
is independently 0, 1, or 2; or a pharmaceutically acceptable salt thereof.
I n anot her enbodi nent, the conpounds of the invention have general fornula
(1): (') wherein Z iS CRBRARS OrNR4R5; each R1 is independently hydrogen
hal o, -ORa, -SRa, (Cr C8)al kyl, cyano, nitro, trifluoronethyl,
trifluoronethoxy, C3-8cycloalky het erocycl e, heterocycl e(Cr C 8) al kyl ene-,
aryl, aryl (C 1-C8) al kyl ene- ey oaryl @ het erfe 1- C8) al kyl ene-, -CO2R
. RaC(=0) O, RaC(=0)-, -OCqp BRI gﬁ—\zo,, RbOC(EO N(R ah R3RL5N-, R RL
R3

NCC=0) -, RaC(=0)N(R b) -, R RIGNCE=S) N(RL ) -, -OPQBR ,
RaOC(=S)-, RaC(=S)-, -SSRa, R3t ) -Q SCe0) 2-, ' FN=NR3, or -OPO2R3; each
R2 is independently hydrogen, , (G -Cs)al kyl,| (C3-Cg)cycl oal kyl,

het erocycl e, heterocycl e(C 1-d8)al kyl ene-, aryl, syl (G -C 8)al kyl ene-,
het eroaryl, or heteroarylH{cd™-C Hal kyl ene-; omo*R
which they are attached is C=O, C=S or C=NRC. R4 and R5 togfgdther with the
atons to which they are attached forma saturated or i 5 | y unsat ur at ed,
or aromatic ring having 3, 4, 5, 6, 7, 8, 9 or 10 i@ ons “ophj onal |y
conprising 1, 2, 3, or 4 heteroatons sel ected frojn nonpe¢roxi de oxy (-0),
thio (-S), sulfnyl (-SO), sulfonyl (-S(O 2-) o ipe (-NR a-) in the
ring; wherein any ring conprising R4 and R5 is subs uted with from1l to
14 R6 groups; wherein each R6 is independently hydrogen, halo, -ORa, -SRa,
(CrC 8)al kyl, cyano, nitro, trifluoromethyl, trifluoronethoxy, (Cl-C

)Cyd Call Cyl, (G -C 8)cycloal kyl (C 1-C8) al kyl ene-, (C6-C 2)bicycl oal kyl
het erocycl e or heterocycle (C -C 8)al kyl ene-, aryl, aryl (G -Cg)alkyl ene-,
het eroar yIThe pet¢sentoiarnsition pré&vidiaihsWese-of mahiZzRey thRaGhredf@matieaG(sEe) -, - OCO
2R , RaRbNC(=0) O, RbOC(:O)N(RM%ﬁQ-, R R N, RaRoNC(=0) -, %C&%N&; b) -,
R3R13NC( OPMXRMET)E. CONREIRIPRC(BESERbEY he-Presepipnveion MRTIEEs SPIoceRaiae. |~ . ssRr
3, RaS(=0 gg}@ b Q ieh t hey
are attac)ﬁﬁeedséls l-t%,ls% 4 %Jgt;%a%;ygt &“@Egﬁbo?%%@a‘ggg?ﬁgﬁé ' ﬁ@p% h/gmg]%m or

at ons to whlectivityhzycaleudated aacheit eser-fubstiugedcarebolk yalviededto andletestencycl i ¢
ring conprisin rom1l to 6 carhon atqons and 1, 2, 3, or 4 heteroatons

sel ected FP%“%B‘LQ‘@@@ Gﬁlitl’ﬂéatﬁiwi‘ Tepls P?Fﬁ?lﬁ“gﬁtéyse,% PhERQLEoNSYMeEh ) | sul fonyl
(-S(O -), phosphine (-OP(O 2-, or amine (-NR 3-) inthering; R3is
hydrogen, halo, -ORa, -SR3, (G -C 8)alkyl, cyano, nitro, trifluoronethyl,
trifluoronethoxy, (C3-C8)cycloalkyl, (CrC 8)cycloal kyl- (G -C 8)al kyl ene-,
het er ocycl e, heterocycl e(Cr C 8)al kyl ene-, aryl, ary"CrCtal kyl ene-,

het eroaryl, heteroaryl (C 1-C8)al kyl ene-, -C2R, RaC(=0 O, RaC(=0-, -0CO
2R3, R3R1 NCeO O, RbOC(=0)N(R 3)-, R R13N-, R3R NC(O -, RaC(=0)N(R b)-,
RaRbNC(=0) N(R b) -, RBRL3NC("*S)N(R 13)-, -0PO 3R3, RaOC(=S>, R3C(=S)-, -SSR
a, RaS(=0)-, 17



RaS(=0) 2-, -NNR 3, -OPO 2R ; or if the ring formed from CR4R5 is aryl or
heteroaryl or partially unsaturated then R3 can be absent; each R7 is

i ndependewolzgodmassogen, (G -C 8)al kyl, (C3-C8)cycl oal kylPCT/US2005/027517

(G -Cs)cycl oal kyl (G -C 8)al kyl ene-, heterocycle, heterocycle (C-C

) al kyl ene-, ar yI aryl (G -Cs)al kyl ene, heteroaryl, or heteroaryl (C]-C

8) al kyl enegx X/ CH2ZOR , -CO2R, -CH2OC(O R, -C(O NReRf, -CH2SRe,

-C(S) OR6, CHZCIEJFS)RG or C(S) NReRf - CH2N( Re)(Rf) or a group having the
forrrula wherein each Z1 is non-peroxide -0-, -S(0) p-, -C(R 8)] , or -N(R
8) -; provildedng Hegcribed ﬂ@ameniwg iz efadl, thenfoleving examydes, are SroNi @xi The -N(R

o oo Al PRS2 T st ML R

(G - C8) al kgliliestraeiSe rau@t@ﬁééeﬁmwe thraof, IRkyfefebte fBihal dsy@ne th &liRfaag vl . or
het eroaryl (C - C8) al kyl ene-; wherein any of the al kyl or al kenyl groups of

R8 are optdabmdatiops wieteanadspt ed by - O, -S— or -N(R a)-; R6 is cycl opropyl,
cyclobutyl, cyclopentyl, cyclohexyl; i s hydrogen, (Cl C8)al kyl, or (Cr

C8) al kyl t | C
) el 1| SURRLLL A ek atilsﬁdlﬂc’??tﬁ?)é? BB UOR Ehhen X
het er oar ylm&lu&l%ataﬂ-k;bh&mesd dingl virbomte railny thdn tolthe ahdesired diy lpesduicts. It

cycl oal kyl , cloa kenyl , heterocycl aryl, or heteroaryl groups f R1,
R, Ra, RS Rtk rp (PeleoporsHartyicd ahsodk Carbarteh (@ arals St EHOBEdr nor e

(e.g. 1 up consisting of
hal o, - 0R2dém§’l %@fa?n%% dst U ggﬂa %&éégﬂr’%ﬁﬁﬁ&i lfrl%n%mt:ér?ﬁ gg}r)omet hyl ,
trifluoromethoxy, (C3-C8)cycloal kyl, (C6-C12)bicycloal kyl, het erocycl e or
het er ocycl‘€{oBvarsioB) atfeyd enéhe, to&ﬂy&momt wquyducarfyﬂme(ddiomsyw eyl snaterial

ne o 03 D BRI YT T oI e P

R3C( O) N( F@*a)e ht B’s’tal.&ts@(lﬁl@dl\ttlﬁ% 1 3drbondte FSekrRRbstitute + BBEH =9) -,
R3C( =S ﬁ?a S(=0) p-, RgR13NS(O)P- NR3, and - OPO2R3; wherein any
(CG-C 8) alpryduCt)()CS C8) cycl oal kyl, (C6-Gi 2)bicycl oal kyl, (C -C8)al koxy,

(@ Cral kanoyl, (C -C8)al kylene, or heterocycle, is optionally partially

(G og) al oy B BErP R, 00, AAGREC EaP maler oA gh A s A -

(G -cCs8)al Idtetélhla@ thanvdightagdrebnt aif Waterabased Gn- (B3) wéillyt eﬁelchhﬁ-bmemaﬁey in or
heteroaryl (G -C 8)al kylene; or Ra and Rb, together with the nitrogen to

whi ch t heyfoaP@laioR ached, form a pyrrolidino, piperidino, norpholino, or

t hi onmor phol i no rlng, and Rc is hydrogen or (d-C 6)alkyl; mis 0, 1, 2, 3,
4, 5, 6, TgobipfenT-1S 1, or 2; each j is independently 1, or 2; and each p
i's mdepeno%ntly 0, 1, or 2; or a pharmaceutically acceptable salt thereof.
The invention provides a conmpound of forrmula | for use in.nmedical therapy,
pr ef er abl yA 2eliteuiglasy rcat:tuoeata's rﬁ;te'd rwiklatwint 6-blade impellsrs ¢t iepigcuwlatiomaloopna t | ssue

ol o1 oy CPABHECBI NPl KPR A hn i b ORcsalifh 8BRS i o

conmpound qf,asflﬁﬁlﬁmédamlthépercnt;ﬁugtldsmmpacture of a nedi canent for the treat nent
of an inflamuatory response due to a pathological condition or synptomin a

mammal , such as a human, which is associated with inflammation. The

i nvent| on Byaswle hé@%é@fatl‘t‘ﬁé use of a comnbination of these conmpounds with
type I'V phosphodi esterase inhibitors to preferably cause synergistic
decr eases f, [hGoi {5 Ot 56070 SRR Bflrle, b YR Lfer, Hhy)

i nvention also provides phar maceuti cal “conposition conpri sing

ef f ecti ve salioylatk ((213 tghé 4©0mpms))dandftnEﬂny]mhae (1.%2 g000. (H4pha}ee)ac@hmgemé |y

acceptable salt there n c i nation ceutically acceptable
di I uent or(8¢dr&i %? gﬁ%@d}&% %ﬂ%g? 13y @ %aff e%grezt%?o A pgu paéld|§§> iz
phosphodi esghﬁﬁﬁ"ﬁ @Exwaggaaéa' &t%r72 Qﬁﬁﬁ 5 }%s%etle%otspm é'tﬁéh fa?sixp%ese”t ed

as a unit dosage form Additionall the 1 nvention provideS a therapeutic
met hod forth«pneteetot B8.A¢ gimin rfelatthengemam@rmﬂ sgctoal. oéondtat iobn 20Pg spdppmom i n a
manmal , as.a human, ein the activity of A2A adenosine receptors is
i npl i cat e y hﬂ“%@%?t%%?s?ﬁﬁﬁd receptors is desired, conprising

adm nistering to a mammal in need of such therapy, an effective anount of a
conmpound of forrmula I, or apharmaceutiaally acceptable salt thereof. It is
bel i eved that activation of A2A adenosine receptors inhibits inflammation
by affecting neutrophils, mast cells, nonocytes/ nmacrophages, platelets
T-cells and/or eosinophils. Inhibition of these inflanmatory cells results
in tissue protection followng tissue insults. In addition, the present
invention provides a therapeutic nmethod for treating biological diseases
that |ncI udes t he adm n| stratl on of an effectl ve armunt of a suitable

oy - oy = oy



conjunction wth an A2A adenosi ne receptor agonist. |If no anti-pathogenic
agent is known the A2A agoni st can be used alone to reduce inflanmtion, as
may occurwouneang7isnf ection with antibiotic resistant baeCenisagsoe7seert ain
viruses such as those that cause SARS or Ebola. Optionally, the nethod
includes adm nistration of a type IV PDE inhibitor. The A2A adenosi ne
receptor qg&ﬂhﬁéZQ@ﬂmP&ﬁﬂiae adj unctive therapy for treatnent conditions
such as, the inflammtion, caused by sepsis, for exanple, human urenic
syndrone when admnistered with antibiotics in the treatnent of

bi o-t er r orThentepgiap aves: choiged Wih a¥0nmédx of mataflend shlomde n&is e af eater; pl ague
and the |ike, .Tha. S invept i I OV | yncti y for
treatnentIB%hﬂegﬁg$k§% ?%%#aﬁfﬂ#ﬁﬁg% ’gﬁ%qég¥gﬁgﬁﬁfg%¥?d%s&§h%Eﬁggﬁanthrax,
tul arem a,pHesgdmer(i 6319 @ ,aneh pbhg)eas addudi & iangteadTB.46 gt for030 Min. a0 %

anti bacterial agent, an antifungal agent.  or an antiviral agent in,

conj unct i ¢adigt Aydexide tyas @ddetba e adfisient capntin aghbneisabout ihduppgsent

i nvention ' L Cy: 1Bt : t i ol ogi cal diseases
that pr ovole et adoal S AREYE L6 AR A bR B 1 o di sease
killing medicine. These, include bacteria in conbinatien with antibiotics,

i ncl udi ng Bxampdos (Invenatiomdl t o bacteria that cause anthrax, tul arem a,

pl ague, |ynme di sease and anthrax. Al so included are viruses including but

R e R b L N
included ar ) ¥RASH, & ufeangahink nh et %,Omngrﬁd]eQ.r Nb A wahtikedy R8s OF

ant’i - fungal agentsi The anti bacterial agent, antifungal agent or antiviral
agent can ToemeletiemiPhiosgeae €03(®egl-05 siokes) manaddsd af)a aiet of I 4eg/mpn faEhosi ne

receptor agonist,,or .th an.be can. he adm ni ster either si taneously
o b o it droghEriERnge Sat Al 378 Mool eih e ARG Cen
admi ni st r al @Ringfthé RacPAAUaHIOS 460 LE SRRt MyagRidedotutivavaised.i or to the
agent, within mnutes or up to about 48 hours after the adm nistration of
the agent. Preferably the adm nistration of the A2A adenosi ne receptor

agoni sts vijammed Wventiendbout 24 hours and nore preferably within about 12
hours. The nethod of the invention will also be useful for treating
patients w i r i il . i

ot 1 ammat ol o age o S SREh? of Rkl ety YR R aar
agoni sts ex4 mohas),tand|teethpaininenf. G3¥nytOGO38frheles)s Mamiayeriwastused imfHisnmat or y

de, and th hor t f A2AAR i Ld pr '
orof ound nerBHREoR.Prosgns 86'e PRapafEdranaRi Ak ets 6f SR (9izatat or y
di sorders ,gfy, W%diﬁﬁﬁﬁfﬂxm WA adRHi R Raateldt T 2X /i€ Bbsut 3@BCheri chi a

and pl ague. The anti-infllammatory effect of A2AAR agoni sts has been
document echadrbeen gdded; ther rerediatre versblepate peffigteniormaigiatn B opeb¢utddi A s and

arthritis., The ential.ly.fatal,s rome of bact.erj,al Si S oS an

et east ndPy SEnibh o patimt Ry e o s e P AREL R a0RE T 53 €5 o
now t he elhegsdng, hfadtiifighal amsentadf tee@bfaniife (T3 Yn0.0eTh fHodd)esas added to
increasing in frequency. Current estimates indicate that about 900, 000 new

cases of dhepsdastigmppr oxi mately 60% Gram negative) occur in the United
States annually with an estimated crude nortality rate of 35% Furthernore,
the nortal . agsessed in recent clinical trials, is approximately
25% mhilg%%%ﬂﬂ%§?%§§§r§§lo % of patients die fromtheir underlying

di sease. Shock devel ops in approxi mately 200,000 cases annually with an
attributable nortality rate of 46 % (92,000 deaths). Sepsis accounts for an
estimated $ 5-10 billion annually in health care expenditures. It is now

wi del y appreciated that anong hospitalized patients in non-coronary -
intensive care units, sepsis is the nost comon cause of death. Sepsis
syndrone is a public-health problem of major inportance. A2AAR agonists are
anticipated to have use as a new and uni que adjunctive therapeutic approach
to reduce norbidity and nortality. It is believed that this treatnent wll

i nprove the outcone in systemc anthrax, tularem a, escherichia and pl ague.
The agoni sts O A2A adenosi ne receptors of the invention can inhibit

neut rophi |, macrophage and T cell activation and thereby reduce

i nfl ammati on caused by bacterial and vildal infections. The conpounds, in
conjunction withantibiotics or antiviral agents can prevent or reduce
nortality caused by sepsis or henolytic urem c syndrone or other
inflammatory conditions. The effects of adenosi ne A2A agoni sts are enhanced
by type |V phosphodi esterase inhibitors such as rolipram The invention

al so provides a pharmaceutical conposition conprising an effective anount
of the compound of formula (1), or a pharmaceutically acceptable salt

Y e - o o, T



bacterial or viral infections, and treatnment of system c intoxification
caused by bacterial and/or viral infections, as well as the use of a
conpound wbO 2b@warzdsa | for the manufacture of a nedi canerCTfuseooseeise? ng

i nfl ammati on caused by the bacteria or virus or the treatnment thereof in a
manmal ,. such as a human. The conpounds of the invention are also useful for

treatment g@%& réarc?cﬁ‘tvi/dg%]h?}ééa ‘%{Hh%’fO%Pﬁt‘ thkh§lche Ehl%@é,%&h&l%%ﬁ@ﬁlﬁ%?%#@ , or

viral agent's cause In nmat 1 on elther directly or as a resu '
tr eat nent 1.6a7gnolesyi sl aiethptdnnine 60.062 gy 0.80Q6G2vimplkek). Aye mater Seysgised insthis sever e

il b whel mi ng i f the bl oodst b
toxt e pr o BB adheraeas 6104 B | Ba 501G Rrdae b p FHIED SR Fest as
i nfl anmat i,np, %ag é%g-&&%&a@ﬂm Wwieadang bk irfe UF 1MI4Us IR LRADSMt dB5 @ct |y or

fromthe treatnent ereof, i.e., the death of the pathogens due to
t r eat ment had beencaiidedabereaddat] aba vanieble/iatcaguffgjenitte madatpisi i ebabowe 121 o0 be

viewed as the y's.response to an i.nfection e i nf don be. caused
by micro 6‘?"85‘?#@3‘55 ?.)#SO%&@? ﬁ%‘?mi“g‘s ﬁglluflﬁn Bva?étué?q'a‘%{ﬁ?rn\lbgﬁg&#lﬂ% Ongg,g @an be
limted t ghésg@ﬁé,tdn%hﬁfonmod&gf fittiyRarfine (2610001 6aRGIERHEY adiledGa e

wi despread in the bl oodstream (often referred to as "septicem a" or "bl ood
poi soni ng'tdactibe systemic intoxification or inflammtory shock is often
referred to as Septic shock; Bacterem c shock; Endotoxic shock; Septicemc
shock; or \War msS @g\gg%ﬁjl c shock is a serious, abnormal condition that
occurs V\hgﬁ(a%lﬁ oV y ng infection |leads to | ow bl ood pressure and | ow
bl ood flow. Vital organs, such as the brain, heart, kidneys, and liver may
not funct iThe redcagerdsychargedayittf 410 ml Geptihglenbobkrideauethylnmbitylatet(246 gn t he

| d dth . Jtoal i | ith der ! yi.
1 hesses.l olfynelss ahd fietoraare dhPghe CO0GD welsb) e multe s el o vi r uses
may al SO GalsRatd. ?F?%ﬁé:(ll%gg,ei{@yrﬁlﬁeg)%%g&ﬁﬁd%( atiAg &a&beg’/m% fdrwgi  or

Viruses nay cause darmage,” and nay lead to I'qw bl ood pressure
and/ or poatinorXa¥ fadineh ihgdroxideesss adsied s agate ol Sotdpg/odncwtibakauny 388 s

i nflammat ory.response. from the body, which.contributes t eptic,shock. In
anot her ag‘ﬁéé’?e,n %)‘ﬁ@gﬁb@% %‘ﬁediaﬁ?; (‘-f?l‘i‘%i%‘?}raé‘? %L%ﬁﬁllﬁ'a’i/tlodléaéntglrlrﬂ? ﬂi%g)o[u(t)(f% T gat
severe acllgr fes3 & 8f Qd¥urs WDORIMR soRfiBRIvasGRER! AfitiGhe 2€MkiBh DFOTIINGot 0 a
mammal in need of Said therapy, an effective anti-inflammtory anmount of an
agoni st s ghosgene zuietdiionel anewobirictngaminedl (6ye, W-Qle raolpDFas Qﬂ‘%ﬁﬁp e or

such as, rol i.gram The present invention provides conpounds and net hods of
their use 8 Wet ecting the presence of, and assessing the severity of,
coronary artery stenoses in a mammal, such as a human or donestic ani nal.
Pr ef er abl \Exahipee Toapaindy of the invention are used as pharnacol ogi cal
stress-induci ng agents or stressors that are useful in pharmacol ogi cal

stress imging for the detection and_assessne of coropary art di sease.
The speci fh remo\mﬁd_@awedtvv@ ?%@ﬂ?f@ﬁﬁwif@mﬂfo es‘??‘ég@aﬁlﬁﬂﬁ@i(ﬁgﬁgent s
are potent .ﬁj‘]lq}O?egi ohl ﬁh)@ﬁ'lbﬁéﬁ\arﬁﬂ%m BRoHEE BP4 QToF ’7‘5b%tagﬁécﬁlsasbﬁ9i_on,

they ar y y foll

short-acting, so that rapidly cleared by the bo ow ng the

i magi ng proogieismoledhuse wakee wasesehin thisvermhiletiorpr Bvisges (83 rteg, Kot moles)
detecting the presence and severit f.co ry.arte st enos in a
mamal , sU&@s aggeiamo&]ﬁfg@lyf P %%ﬁi%m@éé{d&w&%ﬁﬁd fbunt of
one or mrrgtecd?%%g&iﬁfunﬁhﬁt&ﬁpgf &5 O $Bdinan blyirckid LoRitioRevALESEING a

t echni que on sai nmal to detect and/or determ ne the severity of said
coronary anineteyaftargiosgwe afiigionnwenecdmopietsr iathidemimec dhpd i d-OF melesll a (1)
for use in nedical diagnostic.pro ures, preferably for use in detecting
the presen® agfi?‘?aa’?iﬂfeﬁgéoé]ss Pﬁga{‘ﬁé‘%gwg%‘?{})’ugﬁsg coronary artery stenoses in
a human subj ect. Thepresent invention provides the use of a conmpound of
formul a (Igxahiple § (Rvemivahact ure of a pharnmacol ogi ¢ vasodil ator agent which
could be used with clinical perfusion inmaging techniques for diagnosing and
assessing the extent of coronary artery di sease. Preferred perfusion

i magi ng techni ques are planar or single photon em ssion conputed tonography
(SPECT) gamra canera scintigraphy, positron em ssion tonography (PET),

nucl ear magnetic resonance (NVR) inmagi ng, magnetic resonance inaging (M)

i magi ng, perfusion contrast echocardi ography, digital subtraction

angi ography (DSA) and ultrafast X-ray conputed tonography (CINE CT). The
invention al so provides a pharmaceutical conposition conprising an
effective anmount of the conpound of forrmula (1), or a pharnmaceutically
acceptable salt thereof, in conbination with a pharmaceutically acceptable
diluent or carrier. Preferably, the conposition is presented as a unit
dosage form and can be adapted for parenteral, e.g., intravenous infusion.
Brief Description of the Figures Figure 1 is an illustration of the

~ AN A o o, - Y 1 N 1



Figure 2 is an illustration of the duration of action O A2A agoni sts by
nmonitoring the reduction of blood pressure in rats after adm nistration of
conpoundswof2oadma7anesent i nvention orally conpared w t hporhiseoodozrsagoni st s.
Det ai |l ed Description of the Invention The follow ng definitions are used,
unl ess otherw se described. Halo is fluoro, chloro, brono, or iodo. Al kyl,

al koxy, arpidathetonivky tiaiydd with 670 @2 ROLRHBMHR dildrRicghletanshiRyRnRchad cal Kyl
groups; but reference to an individual radical such as "propyl" enbraces

only the st-¢higateshiad risthdpmie (0D3pzandRed! sivdesh Noowaier wacseddn this

"i sopropylg i Lfic refe | . a_nbh adi cal
or an ort hf81-] ﬁlgg%lf)fﬁ%%%%nlec@g% é?}?cﬁé’%g)r %.lgsl 8@@%%&?%?%%& g/ﬁ]llﬁggﬂt %gten

ri ng at omsmind 28#cbdiain hekstideneas added at & variablatdte suffielest toanathtapnsidspasses a
radi cal attachedvia a rigg@carbon of a npnocyclic aronatic ring_ containing

five or 5i3POP i]a- At 618 Ot BNGE 6t Fasurphyemriisrsobian otas usel. talier theeddiden ons ]
N0 winer ol 54 sSeft. 3 BagOpRIaHpE: S amnet) 8 PO Rchi os

wel | as a added wathe ofacdon.or t ho-f used bicyclic heterocycle of about eight to
ten ring atons derived therefrom particularly a benz~derivative or one
derived by_fusin ropyl ene, trinethylene, or tetramethylene diradical

t her et o. Iﬁxﬁﬁm?gﬁgwgﬁﬁgéciated by those skilled in the art that the
conpounds of formla (1) have nore than one chiral center and may be

i sol at ed iTheORhIEAWhY cIRSEdIMRItIRAT0 hASE HecthyiQlehlorReceheigPialicylahelb Rosi de.
moi ety of formula (I) is derived fromD-ribose. Some conpounds may exhi bit
pol ymor phikéd7 mplesk ané tithylaaesO83d g ARO03 hmopesps Bletwitenyeas ussd i idonpasses

any racem .1 cal,l y-act , ymor phi ¢/ st.ereoi s ric.far or

i t ur os | CREPEBROS ol dE 0180, Tap BRI WGt afesr R AP AD LB KR8 st
properti esmie90r% BedivhietRirokidé abadded ave Mhridblewite suTfitiee: BmiaifaM gIPoPr epar e
optically active forns (for exanple, by resolution of the racenmic form by

recryst al |dbgut 188 téc‘l@?ﬁ(‘ ffed’6 & rof exedipimn hiydrogtehsplginas wap yisedy niies jthe f r om
optically- jve rii [ . ' %ﬁﬁ- . by

chr omat og raggmo\é Osfzfp(gd'r gto?g)r}? g%e?%fgﬁag%%ﬁ%gf glg{oglh gﬁg;r y p%{glgl 835 'aénﬁ (())1v9 to

det er mi ne madenwas nkledqottiextadon vity using the tests described herein, or
using other simlar tests which are well known in the art. Anpbng the
ianannaICﬁ%%E{?s 8aﬁes that can be treated (including treated

pr ophyl act 11?5 Vet onpound of formula I, optionally with a Type IV
PDE inhibitor, are inflammtion due to: (a) autoi mune stimulation ’
(aut of MUNE,d38aSWEY chaPstah S 47 VRIS BIHYNGIBRIRR, methl §bcflaRChas @si S,
infertility fromendonetriosis, type | di"abetes neilltus |nclud|ng.fhe

dest r uct i o610t mples)k eud tiigthylemited 01084 ¢ AGOOD! diokdspt Do weatet wiscusedfin thisrat or y
consequences of,.di ahetes, 1ngcl udi l.eqg ul cers, ohn' s.di.sease,. ulcerative
ol trs. i duiet drESnet M S dnOBS, Hor i 4ok PrEgERET e hr T o
(b) all er ghi. F2BIEEENSKIR0AGe #8§ AR ah@yadi M Efate UFfibicht t5 mAREMGH bR Y,
vernal conjunctivitis and other eosinophil-nediated conditions;(c) skin

di seases sihent Hs pdetel elsI05 g efojedien hylipride selugon wes vpasl. Afgrdbe pdsligorski n

ul cers, hegl,i 0 . I 1518 i : i 0 i

et ud ng Soght St RBBEhe B A8RoR] abishf ok Vlanll EFE LU BT 88

endot oxi ¢ @ldecto, thgrawtioegat i ve shock, Jari sch-Her xhei ner reaction, anthrax,
pl ague, tularem a, ebola, shingles, toxic shock, cerebral malaria,
bacterial meningitis, acute respiratory distress syndrome (ARDS), chronic
obst ruct i Veaplebhdpyetiiodkase (COPD), 1yme disease, H V infection

(TNFa- enhanced H V replication, TNFai nhibition of reverse transcriptase
inhibitor activity); (e) wasting di seases: cachexia secondary to cancer and
H'V; (f) organ, tissue or cell transplantation (e.g., bone marrow, cornea,
ki dney, lung, liver, heart, skin, pancreatic islets) including transplant
rejection, and graft versus host disease; (g) adverse effects fromdrug

t herapy, including adverse effects fromanphotericin B treatnent, adverse
effects from i nmunosuppressive therapy, e.g., interleukin-2 treatnent,
adverse effects from OKT3 treatnment, contrast dyes, antibiotics, adverse
effects from G CSF treatnent, adverse effects of cycl osporine treatnent,
and adverse effects of am noglycoside £teatnent, stomatitis and mucositis
due to i mmunosuppression; (h) cardiovascul ar conditions including
circulatory diseases induced or exasperated by an inflamuatory response,
such as ischem a, atherosclerosis, peripheral vascul ar di sease, restenosis
foll ow ng angi opl asty, inflammtory aortic aneurysm vasculitis, stroke,
spinal cord injury, congestive heart failure, henorrhagic shock

i schem a/reperfusion injury, vasospasm foll ow ng subarachnoi d henorrhage,



(j) gout; and (k) chem cal or thermal trauma due to burns, acid, alkali and
the like. O particular interest and efficacy is the use of the present
conpoundswoaodd/arvisoi nf | ammat ory responses where the i sciremitsboospersiusi on
injury is causedby angioplasty or throbolysis. A so of particular interest
and efficacy is the use of the present conpounds to limt inflamuatory

responses Tﬂgqeécﬁn%&aﬁlaréédsﬁﬂﬁ 40 Hebt mbihdneBl ARkl P00 nl-Water, kbum
transpl antation of al Ogenel C Oor Xenogenel c tissue Into a rTB.rTTTB.l i an

reci pi ent chlantleiFinthe),dnetbgsedicalate (2438 |gafameley), @@ddn@thmhsu@méo 0 2,
| at d th | | asty,
Stent pi adnBt BRLGT SR & JrR R WE AR adfeat R SRS, o5t

that adm niyshihabhon seamﬁﬂﬁx{&bxﬂ@ Foas GAAFIDA NCRLOST FAOT Flhia dnlul Wi 4epfeect i ve
after the onset of the inflammatory response, e.g., after the subject mas

afflictedhad btemadéecbahmdﬂggi abgp V@mmtq i 1 to mgiataingFE of ahfou feve
| b
Lg:go? zené%{glﬁ?sfu Af’;f; S%Fglzlil | Wﬂﬁ tlotx %Q %s&lo %ﬂelr ity %8&185n ?)f %8 3 Lgi@fn e

npoun for specific T
subt ypes, phbgeadimndddaional @@@tm\/ﬁ t@l@ﬂi@ﬁttﬁde (h4b |g90£d)lorm61b}'lﬁzras physi tml ogl cal
fluids, of can be used as a tool to identify potential therapeutic agents
for the t tleerensdion. of di seases or conditions associated with receptor site
activation, by contacting said agents with said |igand-receptor conplexes,
and neasur ;-displacement of the ligand and/or binding of
t he agent["j’%%]tz?e cebﬁﬂ%égiresponse to said agent (e.g., CAW
accunmul ation). Specific and preferred values listed below for radicals,
subst i t ueriths, requith oﬁmngpkarbliomeimmmmtﬁﬂdﬁnﬁfdﬂ¢w.behwy deomprratésec| ude

ot her defi ned valu or, other v es wWthi.n defined .for the radicals
and_subst IXTEAES] ShebApPenTae habasuis Ryt SRR SePRYREE AT T ooyl
| sopropyl coﬁ\%f?{bn ah Qel@é{vKtly of%RE eQHﬂ’-éﬂbstltﬁ%tﬁhknolgmﬂ)eékftéﬂsubﬁﬁﬁﬁéh didrgpt yl

octyl and t used herein, the term"(CrCs)al koxy" can be nethoxy,
et hoxy, prcefborste. dswpnmnomn}ﬂeﬁt 67&9 déngansiyateohy pressot bmeostgn i dhrtt By

o pent oy e e ok T R SER S O e

2.2.2-Dbi cmi]pm&ly lduriB ¢he reabibr 61 G GEaREbK Yhix(uael étjaiﬁﬂér}ﬁbn a8l Gelectivipt ofonal | 'y
including 1I-2 N, Oor S. Cycloal kyl al so enconﬁasses (cycl oal kyl)al kyl .

Thus, (C3thas)esyubsiintey Phenph infe caiprsubstiglsyl diaryl earbanatsis ackisvabthpent y| |
cycl ohexyl and the |like. Specifically, (C -C*bicycloalkyl includes
nor bor nyl ,ta@+2. 2- bi cycl ooctyl and the |ike.As used herein, the term

"(G -Cg) al koxy" Ican he net hnxvI o‘?f ht_nl yt l5r'mnr“fnmu/ isopronaxy. hlilfer\:'(\e/, —

| SO- .bUt OX)EX.# r?nu i0n Xatabgterﬁai%&f;lg ;l{(llb qn 2y ! QﬁX C%tys;ion EFQgectgvn/e ﬁSTehgég /géng%s ed
herein, tlme; mﬁggc 1|Kenymo car bmsovi|nydo, [al bapl, | I- @popenwb, 50
2-propeny|f2L bwweny , T2 but enyp% 3- Qu ﬁﬁyl,1§§pen§§nyl, pent eyl [ 5
3-pentenyl,; 4- pﬁgﬁen I;B@-hexeawﬂ, 2-he&eny 142,63 heuﬁnyl, hexenyl, 22

5- hexenyl | and wtdwe | | ke@EAAS| usedodBer eijn, 10 hq tadr %Q (Z:6)kany|18 can ?e

8
ethynyl, 1-%ifopi§ig! , ggﬁggpynyﬂ%gl-bptmﬁgl ety |3-Bit yinyl o >
1- pentynyll,s 2- pesat ynyl 1ea3- pent ymyl , 4-pantynwh 1- haxyrylwez-he nyli, 22
3-hexynyl | %, heﬁyﬂyl $Ehexynme9and hé | i|keh2 fiSed |helgin, é%e terfh "[C
1- Cg)alkanqyl B b agetyl p&@pancylmobuman | , ssgnd t heazl ilke.26As |used
herein, the term ™halo(C 1- C8)a|ky| can be 1 odonet hyl, brononet hyl,
chIoronetHfWP”FFEﬁW%ﬁethyl, trifluoronethyl, 2-ch|oroethy|, 2-f1 uor oet hyl ,
2,2,2-trifluoroethyl, pentafluoroethyl, and the |like. As used herein, the
term "hydroxy(GCi -C 6)al kyl" can be hydroxynet hyl, 1-hydroxyethyl,
2- hydroxyet hyl , 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl,
1- hydroxybutyl, 4-hydroxybutyl, 1-hydroxypentyl, 5-hydroxypentyl,
1- hydr oxyhexyl, 6-hydroxyhexyl, and the |like. As used herein, the term
"(Cl1-C8)al kylthio" can be nmethylthio, ethylthio, propylthio, isopropylthio,
butyl thio, isobutylthio, pentylthio, hexylthio, and the |ike. As used
herein, the term™ aryl includes phenyl, indenyl, indanyl, naphthyl, and
the like. In addition, aryl includes ortho-fused bicyclic carbocyclic
radi cal s having about nine to ten ring atons in which at |least one ring is
aromatic. The term"aryl" can include radicals of an ortho-fused bicyclic
het er ocycl e of about eight to ten ring2atons derived therefrom
particularly a benz-derivative or one derived by fusing a propyl ene,
trimethyl ene, or tetranethyl ene diradical thereto.As used herein, the term
"heteroaryl" can be a nonocyclic aromatic ring containing five or six ring
atons consisting of carbon and 1, 2, 3, or 4 heteroatons each selected from
t he group consisting of non-peroxide oxygen, sulfur, and N(Y) where Y is
absent or is H O (G -Cg)al kyl, phenyl or benzyl.

A\1%4




Non-limting exanples of heteroaryl groups include furyl, imdazolyl,
triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl, isothiazoyl,

pyr azol ylwopgeawbssh, pyrazinyl, tetrazolyl, pyridyl, (oPCrtzs2050isde),
thienyl, pyrimdinyl (or its N-oxide), indolyl, isoquinolyl (or its
N-oxide), quinolyl (or its N-oxide) and the |like. The term "heteroaryl" can
i nclude radiga)& 10f- @ ortho-fused bicyclic heterocycle of about eight to
ten ring atons derived therefrom particularly a benz-derivative or one
derived by fusing a progg#ene, trimethyl ene, or. tetranethyl ene diradical

thereto. Hramphpksd2-HeBMYaryas rraparesk af pHyYalugsafgh 2 apd 16 pcaglbobijme

triazinyl, oxazoyl, i i i.S0t : I rrolyl,
pyrazinylf“?@%ﬁé%%@@Pf?%§¢$é§?2%EF |ﬁéyﬁf8&@%é¥?8%ﬁ¥@ﬁP§%%§%§%¥&Pé@%y| (or
its N-oxi dgictioh Re@luyds, durgduinngdhtydn thefeot.t Thi\eanvieth)n regultswrt ¥hmbmrizéd s
N-oxide), and the like. As used herein, the --' symhol in the heterocyclic
X ring deriptleblesriatd. tane 3iang Bigwasd, dnandsd. t weledivut wlpeneltherdteny be
aromati . NeRubdefi N0 FIEleLSuRlinded LNOH LAGLIHLVARC bliSiddd g The term
het erocycl'e” genérally represents a non aromatic heterocyclic group,
havi ng fr aipdntiwTakleat 10 ring atons, which can be saturated or partially
unsaturated, containing at |east one heteroatom{e.g. , 1, 2, or 3)
selected fromthe group_consisti of .oxygen, .nitrogen, .and sul fur
oot o, Ay Tobma ibibs ShaTias oy et e st wad Bed SR aCEphES o) f o
groups cont,alahog i s@l_%né’tﬁﬁ,%@?fe%l@%? OO R L ER ok bBMIHAC HHVRNEY, at
consi sting of oxygen, nitrogen, and sulfur. A "heterocycle" group al so can
i ncl ude omd valueDo£? axd 1§rtbe Pdssited0jonatrsmok eckre obtainedngSe¢ dableNgrandidni ti ng
exanpl es of q§tero %%L% groups include 1, 3-di oxol ane, 1, 4-di oxane,
1,4-dithiéﬁg,15¥9%§ ’)-2-pyrazol i ne, 4H pyran, chromanyl, inidazolidinyl,
i m dazol inyl, indolinyl, isochromanyl, isoindolinyl; norpholine,
pi per azi nyixanipldaerd dizoeall REREFdhelectipiyy F&Rkd BF 198, %P ldighdr @t Thble 2).
pyrazolinyl, pyrrolidine, pyrroline, quinuelidine, thionorpholine, and the
| i ke. The tSelqefiviay.kasl hewn ingtade 2t inczeages with ke bring icoprentatiqly anegnstant
hydr ocar bgR, chai e -y - . - e vary -G
8)a|ky|ené"fof&§¥%n%%%“ﬁﬁ?|h%%%“%%ﬁ%?f?gﬁﬁgﬁéghﬁfﬁﬁﬂkﬁﬁiﬁ?ﬁ%@?ﬁ??“%nd t he
| i ke. The wacddatias.om content of various hydrocarbon-containing noieties is
i ndi cated by a prefix designating the m ni num and nmaxi mrum nunber of carbon
atons in the noiety, i.e., the prefix -G indicates a noiety of the
integer "i" to the integer "j" carbon atons, inclusive. Thus, for exanpleé,
(CrC 8)alkyl refers to alkyl of one to eight carbon atons, inclusive. The

conpounds ffe b: "BedNiIESRN: ElaiM&At-2on are general |y named according to the
| UPAC or CAS nonencl ature system Abbreviations which are well known to one

of ordinary skill iBindGvecentrdionray be used (e.g., "Ph" for phenyl, "Me" for
methyl, "Et"PHor_ePhyl 18h" & hour or hours and "rt" for room
temperature) 8 AlsPRCilfi98yal 1989fpr RL is hydrogen, -OH halo, -CH2OH, - Ok,
-OAC, -NH2, SNHM®S Sor BEIAC. Anot her specific value for RL is
hydrogen, -d9 LE®2 avePd a8 NH2, - NHVE, -NME2 or - NHAC. Anot her

specific value for RL is hydrogen, -OH, -F, -Owe, or -NH . Another specific
val ue for i35 chweikisdbiafor BBmpreEi2-r -NH . A nore specific value for RL is
hydrogen or -OH A specific vaFue for R2 is hydrogen, halo, or

( C1- Cg) al kifampley € -aRF MR Ybnveis laqiresant VafoudBng Chnenifiigisher speci fic val ue for
R2 is hydr Tin SRt TY0% NEORIVIE%MNE0RT 2PpNzoHfnot her specific value for R
i's hydroge Tyl A Y38 SPE%r sl C| VasdE fjor R2 is hydrogen. A specific
val ue for [RIRZTang tTgTzHION aE@iF rp WHEET|t hey are attached i s carbonyl
(C=0 . A sgecijicyvalhge f[oradzg 175 gys 0gehyaoH| Ove, QOAc, NH2, NHWe, NMWe2

O NHAc. Arottgr SpeghiTq Vel ge 05133 | S 78Y&r ggen, OH, Ove, or NH2. Anot her
speci fic Valgg Tor R T YAL00ET g T [O7s M| A nore specific value for R3
i s hydrogemor—H—Aspecriic vatoe for—theTing conprising R4, R5 and the
atomto which they are connected is cycl opentane, cycl ohexane, piperidine,
di hydro-pyri di ne, tetrahydro-pyridine, pyridine, piperazine, decaline,

t et rahydro- pyrazi ne, di hydro-pyrazine, pyrazine, dihydro-pyrimdine,

t et rahydr o- pyri m di ne, hexahydro-pyrim di ne, pyrazine, imdazole,

di hydro-i m dazol e, im dazolidine, pyra2®le, dihydro-pyrazole, and.
pyrazolidine. A nore specific value for the ring conprising R4 and R5 and
the atomto which they are connected is, cyclohexane, piperidine or

pi per azi ne.




A specific value for R6 is (Cl-C8)al kyl, substituted (Cl-Cg)al kyl, hal o,
-OR a, -C2Ra, -OC2R, -C(=0)R a, -0C(=0)R a, -NRaRb, -C(=0)NR aRb,

- 0C( =0) NRvaR6/marssar yl . Anot her specific value for R6 i ect@saospaishyl ,
chloro, fluoro, phenyl, -OR a, -CH2ZOR, -C2R, -CH2CO2ZR , -OCO2R3,
-CH20C2R , -C(=0)R a, -CH2C(=0)R a, -0C(=0)R a, -CH20C(=0)R a, -NRaRb,

- CH2NRaRb, 7,ni64= =0 Mg uta o ERERHISOBENR aRb, - OC(=0) NRaRb, or - CH20C(=0) NRaRb.
Anot her specific value for R6 is OH Owe, nethyl, ethyl, propyl, isopropyl,
n-butyl, ssembedwl-17:1 5D0tion @@HB-abdNzyibys Bn@-Cﬁhtramﬂnenyl - OAc, - CH20Ac,

- CQ2H, NE(mm)J%Wnt M5% N P%BEOA|F CO 2t - Bu, - OCO2Me, - OCQOREt,
-( O)CH 7 7.0 \WEAF‘(DWWEEL -NH2, - NHWVe, - NMe2, - NHEE
-N(Et) 2, oF Q;QZHZ (CHB) 2] Ancbhdr exsecijfi8s.38al e for R6 is OH Ow, rrethyl,
ethyl, propybs 15opropyl, 4820utlyl§3.4sec- batgh , | i sobutyl, tert-butyl, -CH20H,
phenyl ,» - QAc26 - CH2OA8, |C@zke, |- Gkt .| - @B12if Pr, -C21-Bu, -CO 2t-Bu,
-OCO2Me, {OCZREt| - CONMR2 57 58ONMEFRB4A |sp€&3if i £ nunber of R6 groups
substitutéd 8% the Z5rjihg5'87an i§®%Bgar P+mll to about 4. A specific val ue
for Ra is hydrogen, nethyl, ethyl, propyl, isopropyl, nbutyl, sec-butyl,

i sobutyl, tert-butyl, phenyl or benzyl. A specific value for Rbis

hydr ogen, nethyl, ethyl, propyl, isopropyl, nbutyl, sec-butyl, isobutyl,
tert-butyl, phenyl or benzyl. Another specific value for Ra is hydrogen,
met hyl , etTlﬁtWS CofyrspPy for Bl @y |, n-butyl, sec-butyl, isobutyl, or

tert- butylExaa,anR& ms%orm'sdrr@,gmmv%ussmetcnwmonAnot her specific value for Ra and
Rb toget hﬁfmewmt Ao ARe] 1 (HNEQH Cijee’anfpHth t hey are attached, form a

pyrrol i di pe2pitpeli-ci-Hpl trotihaie— or t hi omor pholino ring. Anot her
speci fic yalule[for Hasead|[Reid qgeldiel with the nitrogen to which they are
attached, H-gtmlagyrrePPainBTgg%ii no, or norpholino, ring. A specific
val ue for [Rés1 3_medriogen, | (el [dpadskyl , aryl, aryl (Cl-C8)al kyl ene,

di ary"Q Cral kyl ene, heteroaryl (CrC 8)al kyl ene, or diheteroaryl (C

1- C8) al kyl ene.. Anot her specific value for R7 is hydrogen, nethyl, ethyl,
3-pentyl, phenyl CH2CH2-, (phenyl)2CHCH2-, pyridyl CH2-, benzyl, or Another
specific value for R7 is hydrogen, 3-pentyl, pyridylmethyl, or benzyl. A
speci fic Edaupldsat 26 R7) 2 is ami no, methylam no, dinmethylam no,

et hyl am no, diethyl am no, pentylam no, di phenyl et hyl am no, benzyl am no, or

(pyrldylrrethylamno specific pyridyl methyl am no G ou A nore specific
val ue for R'FXW§P1F{S 2%{@6@4\45%‘&@&@’@3 H} §(&0 CQ\IC’F@)G? I?T§Eeé‘ﬁ1‘1ﬁ’8m(“?€l-@t)

3-pentyl amn %Er%a%rpﬁﬁﬁyf% %Byétgﬂg,]ﬁpstraygmdaﬁ Rk tﬁ‘z{ﬂor _ é@@aﬁy' BtOpf OF @

group havi‘ng e formul a:” An specific va R7)2 IS am no,
di phenyl etfoyhdntioro wapexdtigd aovitino reactitie mziytuacs dnmngé\formu@t@petbmfenﬁ ivahaie for

N(R7)2 is amno., A specific value for Xis - - CH2 OR,
00) NR6R BT BRRES RY FEISAROHE - <GB APR AR (robgi e o)

- C(0) NR eRroceR0RIRGhd SR Jlﬁéhz\éalnwaﬁleré aldiis FARRL he K@ty vaussalfuge for X
i SAnot her "specific value for Xis A specific value for R87is nmethyl, ethyl,

i sopr opy! ,esiesoplystipeed/phenol k-G ; subkitidd dmmﬂrbona@mer@lqaimteda@ﬂtﬂm CH3,

I . t h I
vl obut yIehoR AR GBI hgRd 5 e BIHEoS P belbiat T B ) iy
where Y i Siy&n %elg%gggms. Anot her specific vaI ue for R8 is (g-C3)al kyl,

CH2COH, cycl opropyl cycl obutyl, cyclopropyl nethyl, -(CH2 CO2CH3,
- (CH2) 2- 3OH, CHZ)Zhan en. A nore specific value for Ris nmethyl, ethyl,

propyl, 2-As SIP)@PW lin T@ylﬁﬁ(ﬁalﬂwﬂ)ﬁl and; ya [Fetiesy , andy 3| W Jy| AREERRY) | vater "
ST 200G huta GEhRY 55 TR RS BRGS0 b w@wﬁ,ﬂhyl ,

cycl oprop Fle"ro or cyc
speci fic vadws %eelefpitys cycl opropyl A speC| f| c vaI ue for Re is
cyclobutyl. A specific value for i s hydrogen, or (G -Cg)al kyl. Anot her

:ng: ]]: : g %a@l}g) ;sg,r?_] RfZQ %e%ggt%ggghatg&}} gg{npwgltng tLe Watexp OP Q‘Xnnulépo%t, r‘}ﬁer

conversion of the ester-substituted phenol to ester-substituted diaryl carbonate is

maximized while minimizing by-product formation.
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Anot her specific value for Rf is hydrogen. A specific value for i is 1.

Anot her specific value for i is 2. A specific value for j is 1. Another

speci fi c weale/diessoj is 2. A specific value for mis 0, PCTaS2@5/02750Dr e

specific value for mis 0, or 1. Specific exanples of rings conprising R4,
R5 and .the atomto which they are connected include: where qis from1 to
14 and Rd is hydrogen, provided that when q is zero then Rd is not

hydrogen. More specific exanples of rings conprising R4, R5 and the atomto

whi ch they are connected include: A specific value for the ring conprising
- C(R 3) RARBbleS - ﬂ5ﬁﬁph§21d@clohexane 2- di net hyl cycl ohexane,

2- phenylcMﬁ@@h%&ﬁﬁ@CO@@@Phwﬂ@VcPBQ@%ﬁﬂB“@§F?ﬂﬁm@@HV?cycIohexane

2-tert-butyl_cyclohexane 3 Y, 3 3-d Lylcyelohexane,
4- et hyl  ¢geFoREFA 23O By IZ?\(PEI A % -tert-butyl
cycl ohexar Qmmmﬁhrhwxyﬁﬁ7h;l gﬁﬁl Sl xane,
3,3,5, 5-t@ranethyl | cyi8PBndyAld1 2 434 hyd- 85
4-cycl ohe Hnecar boxdi r?g%%i d- ?'8%\”\! g%y 607 or
4-nethy|o,¥?Lkancy! cNeBhexane: sHecHHi onpri sing

; ) 3. Wl ) . ) .o
-C(R 3)R4.0 S 4dp:)?§§§323+2§4§: :ig BP _ - L i peridine-
1-Carboxy|ZQATTL?“:’L¥%ZQT g a0 gﬁﬂﬂjﬁzair 5 ggyilu7gxou et hyl
ester, 4-j et atrht——Ctda “U’\QQ'ZfS augg.gng OPyd 47°S cigo.SUrﬂl—p L HETT e- )
1- car boxylge—acta—tprtghutyt “SHCT do.ad PET a3lITe; igsiggp rTgp &= 4- car boxylic
acid net h)31 ester—|—= igg'%gi i U'QQ"Q’O cdggufggxyi i 0.8 Y @B@yi ESoE Ry ,
| - pi peri digge=2=carbpxygeiss gCT gb &7 OPYso &S [ET 99.84 P| PBLET NE- 404&Pgxyl i ¢ acid
tert-butylzgster, piggegai T gy 5%- Clar syoaay T | Codgd O] MesRAy! [ester,
3- pi per i divTeE, HrRyTP yoiwéigribipfor,ﬁméh@,{ OXyTTC acrd, 3-prperrarne- I-carboxylic

acid nethyl ester, 3-piperidine- 1-carboxylic acid tert-butyl ester,

1, 4- pi perazi ne, 4-piperazine- l-carboxylic acid, 4-riperazine- 1l-carboxylic
acid nethyl ester, 4-piperazine-1-carboxylic acid ethyl ester,

4- pi perazi ne- 1l-carboxylic acid propyl ester, 4-piperazine- 1l-carboxylic

acid tert- i“hé@' %& %i 2éaiperazine 3- pi perazi ne- 1-carboxylic acid,
3-pi perazi Q&ecttialtly%gg&jgléy tle&in% qt "'/WWE orfAgt ﬂrUSlnéaiﬁérQﬁRAgér Qﬁor%mﬁlgficﬂgxyl ic
acid et hyl pipera2|n

carboxyl'i'c acid propyl “ester,

3- pi per i dipgegr . ] %@em-mm'}" e TR boxyli ¢
aci d ”EFhf&g%%ﬁgr’h: 0 ™. -~ 0007 b °‘®MO N ‘CXMm, .

| - pi peridi BE—S Eatr-be “'plo g6 R © 3 0715“: udo = pr(')|GQUI ne—F o Poikylic
acid terttﬁiyi ester @kgpegif o v iu5(ﬂu. Llﬁﬁfll QO TST T and RS is
2- et hyl c?éichexan', bﬁj_dife_.yicycbqﬂcA Hq)ﬁf ucwwg C i ,

2- et hy| Cycﬁé‘,hexane, 2 7—tref] yTcyct uuﬁ)ﬁ%Hc ZOQ'FI t= L0L214| YCTPEFX e,

3- net hyl CW, %,1%- th nMB Ezi \,yciouligcu\ ATy 2-;+- et tydp © _ ,
4-ethy|cyc2"hexane, 4-%quyi udzéuggAauc, = Lth-LULXj&#yLiUHfQ?H

4- car boxyr?. hyt—eyctjohexane 47 5ar XYy Ty OHEX Y 063

3,3,5,5-t 5 arrethyd by\oiéﬁhc all6:.282, Agraet |y|01},9/ | OPRY B TS Li0-$1]| pef i di ne-

1-car boxyig:p—aci—d—nﬁt;imfﬁe?t-efm P dr e 47 Tt ULbXéSI T atg g teft-butyl
ester 4-pi ReT T A yger 4z 580 I CH 30X | |é,491c| d lU:Bgllyl BSTET, _
4- pi peri difpe=—%=—cat LU)\_)bI27b qci §atet Lutbi%i e:le(r)46 = pi perT UI me=4-tarpoxylic
acid neth t _:0 #“DQUUA)’IIL’QL’IU t IL'UUL)’I TSter,
tert- butylesT?\NF% Av%ﬁfffiﬁgﬁ carboxylic acid nethyl ester, or

| - pi peridine-4-caboxylic acid tert-butyl ester, 3-piperidine-I-carboxylic
acid nethyl ester, 3-piperidine-I|-carboxylic acid tert-butyl ester,

3- pi peridi ne, 3-piperazine-|-carboxylic acid nethyl ester,
3-piperidine-l-carboxylic acid tertbutylester, |-piperidine-3-carboxylic
acid nethyl ester, |-piperidine-3-caboxylic acid tert-butyl ester. Specific
conmpounds of the invention include formula (1A In formuila (1A nis O 1,
2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, or 18. In another
group of specific conpounds nis, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15,

16, 17, or 18. Specific conpounds of the invention include formula (IB) In
formuila (IB) kis 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, or 18. Specific conpounds of the invention include formula (1C1In
formuila (10 1lis O 1, 2, 3, or 4. O her specific conpounds of the

i nvention include Additional conpounds26f the invention are depicted in
Table 1, bel ow Table 1 Table 2METHOD OF PREPARI NG ESTER- SUBSTI TUTED DI ARYL
CARBONATES Cross- Reference to Rel ated Applications: This application clains
the benefit of US provisional application 60/598,336 filed on August 2,
2004, which is incorporated herein by reference in its entirety. Background
of the Invention:




This invention relates to a nethod of meking ester-substituted diaryl
carbonates. Ester-substituted diaryl carbonates such as bis-nethyl salicyl
car bonat ewOBMB@1735ave proven to be useful starting natercalzs2005/0215e7
preparation of polycarbonates via the nelt reaction of a diaryl carbonate
Wi th aromatic di hydroxy conpounds. See for exanple, U S. Pat. No. 4, 323, 668
in which ratgasief polynerization of bis-nethyl salicyl carbonate with

bi sphenol A were shown to be higher than the corresponding rates of

pol yneri zati on of bisphenol A with an unsubstituted diaryl carbonate,

di phenyl carbonate. Notwi thstanding the sinplicity of its structure there
are few reported preparations of ester-substituted diaryl carbonates. A
cl assi cal ¢pr i Laryl 1 i CL a
hydr oy ar ettt A8 sitpsHo e es GRERANR A SrkBRat dEpbBAGE BN Dhase
reacti on system conprising water of fornulation, an acid acceptor such as
sodi um hydr oxi de and a sol vent such as net hyl ene chloride or chloroform

Typical interfacial conditions used to prepare di phenyl carbonat.e (DPC)
G156 water, ) cHRIA S BPTYE FOPHOTS POREET R Ry REREEH or | de
phases, sQgiAn Qxy%&%ﬁﬁéﬂ@olaén,aalwaCdathyrs@lseﬁe@ Uedin ahd ghdupeldhilsani g As a

&
catal yst. "Under such conditions it is possible to convert phenol to DPC in
essent i al Itgrtigpyaanine ahtalyst yid h gphaddovanstar catafyst,i sonl teaetiapf mixters hagbugean

conditions to.ester-substituted phenols such as nethyl sali.cylate results
1 onl y oIS G BRLRL I TR, S0k SR deTut BheginaR BPHEs Sfiret.
correspondi ng diaryl carbonate. Even the use of as nmuch as 20 percent
excess phosgengbyapswinglthé Raetidn hiknGe Ry Rl Whereih JRing thdw@actid, % to 75 % of
met hyl salicylate to the bis nmethyl salicyl carbonate.lt would be
desirable, therefore, to discover neans_for_ the _efficient preparation of
ester-substituted di(Brieagusoysnbasedaganbs and the rkhig adivsisdy i peesssary,ity woul d
be desira -qi e - hi ghl b C . i 5= et hyl
oal oyl oHCHSid BTN, BT A o R b BT e SF T

| nvent i on:gredpplthaesttesublate ®@.(ddsmg\eeicast sansypetiooof the oeeden,faad t he producti on
of ester-substituted diaryl carbonates. The present invention provides a
met hod of preparing estersubstjtuted diaryl carbqnate,..wherein one
enbodi ment 't he et hé) 8ok BIcSEenstheT LedsueRis Phesy 1S gReA i BCresEY it

m Xture cQERiAS NG BRSNS oRMhESNAN- MRS Hylk:88k RISAGH befy MEAMC
solvent, and a catal yst selected fromthe group consisting of a tertiary
am ne cat abamstainathd pdl pidisibat tharbsinerstrengthliy betwesnild Yocarst @ saturatedtbnine havi ng
an organic ase _and an ueous .phasg, wherein said aqueous phase has a
bri ne stréﬁ@gﬂ?%?%?gQﬁF%@ﬁ%ﬁePﬂggpgiﬁFﬁgﬁ%RPXture to react wherein during
the reaction, (i) the aqueous phase has a pH, and the pHis adjusted, if

necessary thddybyt foemagin dstf-siistieddlisall caBh@b, hydr oxi de sol ution in anmounts
such that the pHis greater than or equal to 9.0 during at |east sone

portion of the reaction, and (il) the brine strength of the aqueous phase

i s adj ust ddergin thegeacionixtyge li/fES’FVP‘i‘]@’@HéSSéB% é%t/? wetepAf %ﬁmw%@% ¥ i net al
hydr oxi de i i i Nt Al /| Lne

ot rengt h 2o YR A e o R R Bot s RO et 2
sone port ioorabofe Ohfor re afficient poitienedfythtgrmtesy that thstatersulissitutedi tdeayldi ar yl

car bonat e, erein_the reaction mxture.is d with ]ess than % wat er
of forml &P’%{‘\’gﬂ*’i‘te%ﬁ’%ﬁéf”& e aéﬂ?aéhéqo T s o8 2h oy Pabove. 15
% and theopH is mai ntained at or above 9 for a sufficient portion of the
process that the estersubstituted diaryl carbonate is formed with a
conversion of at least 90 % and a selectivity of at |east 98 % The present

i nvent i on 2i sTlanmethodonvfesiant 1,ovkereintthe gatiabyist sglected is histibpamifoand thehat t he
process of ft.he present.inpventiaon all.o for, hi gh conversi.on.and selectivity
W th the. (ebTGrynR ca s SRt ey e prdiol dra RS RieR O el e
phenol . Thexfiese old B8O bLF BAWBELY.00®D%a novel process of reacti ng phosgene
and ester-substituted phenol in a high pH brine environnment that is
substantially free of water of fornulation. By reducing and even
elimnating the water of fornmulation that is typically used in such a
process and introducing a high pH brine solution to the reaction m xture,

t he amount of phosgene required is m n2im zed whil e maxi m zi ng conversi on
and selectivity of the ester-substituted phenol to the product
ester-substituted diaryl carbonate. Brief Description of the Drawing Figure
1: Shows the results of exanples 12-14 run at a pH value of 8 ' Figure 2 :
Shows the results of exanples 15-17 ran at a pH value of 9 Figure 3: Shows
the results of exanples 18-20 ran at a pH value of 10 Figure 4: Shows the
effect of water of formnulation on conversion Figure 5. Shows the effect of

. Y r o, . o, . g~ 2 ~ " .



The singular forns "a", "an", and "the" include plural referents unless the
context clearly dictates otherw se. "Qptional” or "optionally" neans that

t he subsewoeanddop7zbescri bed event or circunstance nay or PomyUS2@s/0Tser, and
that the description includes instances where the event occurs and

i nstances where it does not."Pol ycarbonate" refers to pol ycarbonates

| ncor por abi g eReat otk | A8hE¥RCE QB AlbskASIpiRAe HidHIpRRECAS BERL | C
conmpound and 1 ncludes copol yestercarbonates, for exanple a polycarbonate
conpri si ngntrodpesittoulns tesctiiaT impddrefin @mmole saitcdiestyvedsi @50 éndi00And &8 to
dodecandi oi ¢ aci d..Nothing in.the descripfi and clains of this

appl i cati é)tq)%é]?éﬁﬁ of Rhosgeg ﬂ‘%eslq%ﬁﬁ@f"ﬁla)sgﬁ]é%ei?glar bonate to only one

di hydroxy residue unless the context is expressly limting. Thus, the

appl i cati gn BRCABMBE TIHRPP] WEGERONRINGSthirédetibs Hif dbke Seatfior midturedtheor nor e
types of di hydroxy conpounds. "Selectivity" refers to the anmpunt of

est er - subbting strengiiphefola g betweenRPetot & 29 %priotat icagise @ortinmnek theut ed

di aryl carbonate rather than to undesired byproducts. It is calculated as
(mol e est 82U Wbstituted phenol converted to nole ester-substituted diaryl
carbonate / total nole of ester-substituted phenol consunmed). "Conversion"
refers tostimetitadd anBleint 1 ofvha@singhe poution iof ttieexbacticar duringawiicln gtecbriner ned
fromthe raw material ester-substituted phenol. It.is cal cul ated as (wei ght

est er subssirengtleis gheatey thapakognandethe nHhS gisatepthan ? s pdticient iQ pCHEs ¢
carbonatectnﬁgﬁgp%fgéigﬁ-@gggtituted phenol + weight by-product)). "Water
of formul STTON" 1€ also kAown as free water of formulation and is
calculated in the exanples as the wei ght percent of water based on the

vei ght pes6ceTite mbthodtdfydamel chbaeindbiring thorenstion o6 the teactem wixtersy thel at i on
does not include ter that | dded to reactio 1 Xtyre as.part, of an
aqueous sBEPSERTHIRA BIFHY §tbtfl[f‘§i 1?&%%?’%@%?‘?&% %%ggt}hrpf#%e Lﬁgglle?ti Qat i on
and cl ai mgoQfer firsedPPb bF 8hd 200 PEDE ARl esRYRUBERUADHESD] t&dstthaibiMugd t he
nunmerical val ues should be understood to include nunerical values which are
the sane eyl caddneted to the sanme nunber of significant figures and
nunerical values which differ fromthe stated value by |l ess than the
experi mental gerror. of the.mnmeas : t echnj N

applicatidn { e&&?&%nPﬁéﬁPﬁéﬁvgﬁﬁgﬁq%ﬁ‘%ﬁ%ggggggﬁf%gﬁ@eﬁ?ﬁgﬁﬂf?éﬁgg been
di scover edirhdafe, est er - substituted phenols such as nethyl salicylate are
efficiently converted to ester-substituted diaryl carbonates such as

bi s-met hyl- salicyl carbonate under mld reaction tenperatures while
maxi m zi ng conversion and selectivity while m nim zing byproduct formation
and the use of excess phosgene. One enbodi nent of the present invention
provi des a thod of preparing ester-substituted diaryl carbonates
conprising {he steps of: (a) tosrti ng a reaction mxture conprising

phosgene, an esteg-subgtituted phenol, an organic solvent, and a catal yst
selected f e QQGUp nsisting of a tertiary amine catalyst and a phase
transfer 3E’al st, glaid r|eactijon m xture having an organi c phase and an
aqueous p e ~aflueous phase has a brine strength, (b)

allowing the“reaction m xture
aqueous pha has a pH, and the pHis adjusted, if necessary, by the
addi ti on ofRan al kali netal hydr oxi de solution in anmounts such that the pH
is greater than or equal to 9.0 during at |east sone portion of the
reaction, and (ii) the brine strength of the aqgueous phase is adjusted, if
necessary, by varying the concentration of the alkali netal hydroxide

sol ution being added to maintain the pH such that the brine strength is
between 15 % and a saturated brine solution during at |east sone portion of
the reaction, thereby formng an ester-substituted diaryl carbonate,
wherein the reaction mxture is formed wwth |less than 15 % water of
formul ati on, and wherein the brine strength is nmaintained at or above 15 %
and the pHis naintained at or above 9 for a sufficient portion of the
process that the estersubstituted diaryl carbonate is fopned with a
conversion of at least 90 % and a selectivity of at |least 98 % The
Ester-Substituted D aryl Carbonate: In one aspect of the present invention
a nmethod is provided for the preparati oeh of ester-substituted diaryl
carbonates having structure |,wherein Rl is independently at each
occurrence a Cl-C al kyl radical, C -C2 cycloal kyl radical, or C4-C20
aromatic radical; R2 is independently at each occurrence a hal ogen atom
cyano group, nitro group, Cl-C20 al kyl radical, C4-C2 cycloal kyl radical,
C4-C20 aromatic radical, Cl-C20 al koxy radical, C4-C20 cycl oal koxy radical,
C -C20 aryloxy radical, C-C2Cal kylthio radical, C4-C20 cycl oal kylthio

I L 1 ~ A ~NONN N R I L 1 o~ P I I D R Y I L 1 ~ A P

t
wheré&in s
E (R%,eact wherein during the reaction, (i) the



Exanpl es of ester-substituted diaryl carbonates which may be prepared using
the nmethod of the present invention include bis-nethyl salicyl carbonate
(CAS RegiwOrgodda75582091- 12- 1), bis-ethyl salicyl carbonace;uskesoprsopyl
salicyl carbonate, bis-butyl salicyl carbonate, bis-benzyl salicyl
carbonate, bis-nethyl 4-chlorosalicyl carbonate and the like. Typically

bi s- met hylygalihcl! i6andgRal@tlys aP e bt&irenoE MTS-A,p ARV rdddlay carognat e
synthesis due to its |ower nolecul ar wei ght and hi gher vapor pressure. The
Est er - Subswiloakkgbrapivehor Csre agnasic-redibelt Rf it edepsndawsly aisradh pecuaiegesr dance

with the present invention is at.|least o 0 nd.sel ected fro ng
phenol s hé\/ﬁ%ﬁg@t PR (P89 ﬁ%e?gf%gﬁﬂlpa&g'%%g rg%lf:iﬁhg%' 2 Gyﬁogl]tk?ﬂgture I
and b i s aRdicAll YT, GromatioxaiRhE<T 0f, astdxy- wual, i¢, L dyplaneks ruditah nmay
serve as start;{r{l)g materials for the nethod of the present invention include

phenyl salGeGloardoxyreadigal, GiaFioakdthéo radiaels Cisedoicygloalkalthipradipal, SalCeey! at e,

butyl salicwvl.ate,.. Sal e, et hyl~ 4- i.cyh.at.e~a t he
i ke. Typiaclz lh??l,ladrlr‘%?’krlgﬂyb?aﬁ}g%ig% r?dé@%r §¥,Iecr2? %ma%étasa}ﬁ@ﬁslpsr&l?%hﬁ ;tg een
found t hatar@dsdl@n{li adicaBntREyCakakyisdnyd radicdh @s€;4 caclsdlRylsaldddl yadicaly bot h
may be used in accordance with the nethod of this iInwventign. These

catal ysts Giabm beBHSHEUNY t sadiedel efatCeo t halkryysmalqmsh ofediedler - Subst it ut ed
di aryl car t o~agt resence 3

nt e med; A0 CoRPLPie RG] AR CREN BAIGHRMEPAR e GRS RAR oy e
Transfer GadiadlysCy-Copi tcadibakplhase t ralivat, erCe@al srgtamins e radickd] yCalag | abl e

and i ncl ud uat ernary ammpni um salts of_ aliphatic am nes,_ quaternary
anmoni um @if}ﬁ@n@pcggmt iTedigph nds: ﬁuﬁ%@%ﬁ’f}%ﬂ%ﬁbﬂ% ufﬁdé‘%rt sS4 sd f oni um
salts, pol tha: Li ke. t Yo A9TRA: i C

am nes ar edﬁa@ﬁéo??%?{gg %gléﬁa’ggng%%p?i dil)rlllioum cﬁll’ %ﬂigfg,ﬁé ﬁikdg}ger@%ﬁwtai

4-N |, N - dieaett bgduaneneroanpmteagei ®dum chl ori de and the |ike. Quaternary ammoni um
salts include hexaal kyl guani di ni um conpounds such as hexaet hyl guani di ni um
chloride. Qu rnar h oniymsalts are illustrated.by.tetrabutyl
Shosphon d abik dvebafdh FATF, e WIGiRT JfF rl<catBun bl i FHRaN 1
trimethyl widegidame@hong®. and the Iike. Polyethers are illustrated by

pol yet hyl ene gl ycol and crown ethers such as 18-crown-6 and the |ike.In one
enbodi ment of the present inventjon the phase transfer catalyst is a

quat er nar \P- alhegnsthad e%ﬁw&uhmhﬁar@mrﬁgteg-@wgm@dephqnpl hagptryctRe, N+- R5 R 111
wherein R3 - R are independently a C - C2 alkyl radical, C4 - C2 cycl oal kyl
radical,' or a C4 - C20 aryl radical, and X is an organic or inorganic

ani on. Suitable anions X include hydroxi de, halide, carboxylate, sulfonate,
sul fate, carbonate and bicarbonate. Wiere X , is a polyval ent anion such as
carbonate or suylfate it is understood that the positive and negative
charges in structture 111 are properly bal anced. For exanple, where R3 - R6
in structure Iﬁlgffsare eddl methyl groups and X is carbonate, it is

under st ood t%‘?‘“ﬁ{é’bresents 1/2(CB 2) . Anon-linmiting |ist of

ni um

quat ernary ap fcompounds having structure Il and which are suitable
for use as phase fransfer catalysts according to the nethod of the present
i nvention aré”"*is‘l,i%; frated by tetranmethyl ammonium hydroxide, tetrabutyl
ammoni um hydr oxi de, jtiety anet hyl ammoni um acet ate, tetranethyl ammoni um
formate, tetrabutyl amonium acetate, nethyl tributyl ammoni um chl ori de,

t et ramet hyl amroni um hydroxi de, tetrabutyl amoni um chloride and decyl
trimethyl ammonijim chl ofide. . Methyl ~trib I I oride |j .
frequent!|y pfer rlégfh‘ %?% ag(%heh ]C%chh%gééwlf)gng?gar%%?tog:a st -8 %%Cd isin
a range bahgegnNROislinédéndeniBla c@r seeirreradtadlydgen attan, Makfgeh athy, chatoreen
0.25 and 1.0 nol e percent catal yst per nole of ester-substituted phenol

enpl oyed. TEPUI, aityorgrioRr, ©atCab §ikvE rafical Rat her Cxsherdian] redical ofs t e Fpaatint

invention a.tergia ] 5.1 ncl yde sk f i on of
ester- subslgclh%ut gﬂj' gf&%&’%’%‘?i"éna@é@ ﬁgo%%lgogﬁﬁg@%;éﬁa% ﬁgg%gslgg)xgggd;%at al yst
of the pragsent,ialiwéthid @dical, €,6fCh eyttudlhyltiNo rddical, G - CR%ariRshib Yadical @her ei n
each R, R, and R are indePendentIy a C- Cl18 al k,ylci:rou , a C3 - C18
cycl oal kyl- grotkyisdingzradiel, Gund Crotyelsdnfaing radigalchs - €p Eylspéan phat i c
ring which may be substituted by one or nore C1 - C20 al kyl, C6 - C20 aryl,
C- C1 aralkyl, C5 - C20 cycl oal kyl gedups or a conbination thereof. A
non-limting list of tertiary am nes suitable for use as catal ysts
according to the nethod of the present invention are illustrated by
triethylamne, diispropyl ethyl amne, tributyl am ne, and

1, 4-di azabi cycl ooctane. Triethylamne is frequently preferred. Typically,
the amount of tertiary am ne catalyst used is in a range between



0.01 nole percent and 1 nole percent. Wien fornulating the reaction m xture
preferably between 0.01 nole percent and 0.09 nole triethylamne is added
based upomotzh@/tiegsal nunmber of noles of ester-substitut edraiseswsio2sapl oyed
in the reaction m xture. The Process: The nethod of the present invention
has the unexpected finding that by mnimzing and even elinmnating water of
formil ati qagiend c¢ants, diky199fdnye rédtitand, tOg BicidalyshlBAdL Aadikl, tde- Bact i on

m xture dramatically inproves the conversion and selectivity of

est er - substrylswifoay] piveesdl €1 t Cooradereraberdrradighls tGat he dydpalkokyetibshat es

when the phenal s, are, cont.act ed W sgene.~ Acgor.di n .1 he~met-hod of
the pr eser{?&lciﬁ&/e t7 S0 4] gif%a?*?"\éxfe(ys}?@? ‘ﬁtg% pr9é"ﬁo‘“‘ﬁk9¥1%“1 n%%&‘ftagdcw QO
phosgene igycRBlkamaing rafiedly @senCef agtandnd Fadicall (90, CipaRyRhEhE Ny 0. 55 to
1.00, and still nmore preferably 0.50 to 1.00 noles of phosgene to nol es of

est er - subsediealt €d-phehepalkylsmipesaghanyhragical, Ke -fho spasaingpebemd radical,
ester-substitut ' nol_ t.ake ] 2, presence of an organic
sol vent, ani tdajl cat %ﬁy@%?ﬁger?&elg%i’e%ﬂ%%%tlwég%r?gﬁp consisting of a tertiary
am ne catal yst and a phase transfer catalyst. This contact takes place in
an envi r oni@erThetthethod sf plaah & athkyeirs thesdistntulastibuted plemobfs ssbdcerd fodm the

formulation. It has herein been. found that such water of formulatiopn has
the ef f ectSoP RORHHNG AfRNIcPNE Sty el i e Sec SoBRAL e
wherein st ' a portion of the phosgene unavail able for
acti vat ed%g???%/%?lé@%%{%%%%%@ oFe'r'srati on. Hence, the nore water of fornulation
the nore phosgene that is required for conversion of the ester-substituted
phenol t o th&hemeefst ofedaisr 1sulissein the tettiady amie cetatysbhag sructure,has been f ound
that up to 15 % water of formulation may be present in the reaction mxture
while still achieving 90 % conversion and 98 % sel ectivity. However,
conversion and selectivity are inproved when the reaction m xture contains
| ess than 10 % for exanple less than 5 % water of formulation. It is nobst
preferable that the reaction m xture conprise no free water of formnulation.
It wll be appreciated that industrial solvents may contain water and this
is not "water of formptatiqgn."gSimlarly sone water may be presented

provi ded that caustic is agded or available for brine formation within a
short period of time (e.g.!l.ess than five minutes and preferably |ess than
one mnute) after addition Rot phosgene commences. In contrast to a reaction
that is free of water of formulation conparative exanple 1 shows a reaction
wherein water of fornulation is present in the reaction m xture andNaCH
addition occurs at a rate of 6.72 g/mn over a period of 25 m nutes during
t he phosgene addition. The result is only 54 % conversion as a result of
subst ant i a¥heigg re@Plyﬁqs Rgu"f“}dnﬁ\§ freindspendsithn 8¢ bﬁlb\a]rktngfqué’aétq:bh Cig see
Table 1 i e iBON)3. I i tre : -0t peaction
mixt e ardeRakeY B s R R e P G Ty a0y ek 3R 2
met al hydrmay besubatititest byt bnenar mopr €f eCaldliyylals alCkpdryl, iGat-al2; hgadkydxCee
solution. Suitable al kali mnetal  hydroxid i ncl ude sodi um hydr oxi de,

pot assi um ¢ &Y %ﬂaﬂ,grwﬁsmr&rHOHgbm%ng&w al ci um hydroxi de, and magnesi um
hydr oxi de. An aqueous sol ution of sodi um hydroxide containing from5 to 50
per cent byjwetightefaPdr chir8f @hefsh thEReriRF antheRhialRt &t JeRiRBIdNG@hShe
typically maintained throughout the reaction of the reaction mxture at
their desigreap | ewsisting Sef eta¢thylemtios donethplhysivlantige.andiispeamvieihylamipet he

bri ne stretn t h. and pHd$f4 ﬁE.he sQl rtipn may be enpl oyed and are not

parti cul arfPUIaHPednd FsHag¥YCla98@Bt and brine strength of the reaction

m xture are cal cul ated by a mass bal ance cal cul ation. In one enbodi nent of
t he presents3. iThégndtheof @fini M, tvldkei fhoertRadigReicatalyst isadedgldntige. t he
reaction m xture, based on this mass bal ance cal culation, that wll

mai nt ai n the&l—éand the brine strength at the desired_|evel s_ throughout the
entire readi .mﬁllht)éPﬁ&ﬁlme]l,Wheﬁié%lﬂ—f:aéﬂbi“ﬁﬁeﬁ@dé‘i A Phagerirasier katahshet i on
m xture d by varying the anbunts and concentration of the
nmet al hy%g?’gseﬁ]\%%%ﬁucegn be added t hroughout the reaction. The netal

hydr oxi de may be added as a powder to the reaction m xture, however, it is
preferable that the netal hydroxide is added as a solution. In accordance
wi th an enbodi nent of the nethod of th&%present invention, the method of
measuring the pH and brine strength of the reaction m xture may be
acconplished by drawing a sanple fromthe reaction mxture via a slip
stream and perform ng the adequate neasurenents required and naki ng the
required addition of the nmetal hydroxide solution. The nethod of adjusting
the concentration of the metal hydroxide solution added to the reaction

m xture is not particularly limted and may be acconplished by the

r 1 e - o e T ]



not critical. Non-limting exanples of formng the reaction m xture are
illustrated below. (1) conbining the reactants of the organic phase
(phosgenayoantsatansubst i t ut ed phenol, an organi ¢ sol verCTarsdoosarmhyst) and
then starting the reaction by the addition of brine, (2) conbining the
ester-substituted phenol, organic solvent, catalyst and brine and then

i ntroduci ng phosgene, (3) conbining the ester-substituted phenol, organic
sol vent, brine, and phosgene and then introducing the catal yst, (4)
conbi ni ng the phosgene, organic solvent, catalyst and brine, and then

i ntroduci ng ester-substituted phenol, and (5) conbining the
ester-substituted phenol, organic solvent, catalyst and then netering in
phosgene and brine t;g stagt the reaction. By conducting the formulation in
any of these ways, spch that phosgene is not significantly exposed to water
that is not in the figrmsof brine during the initial formation of the
reaction mxture is yeferred to herein as being a reaction m xture and
process that are "frge of water of fornulation.” "Not significantly
exposed" neans that the tinme of exposure and amount of exposure result in

m ni m zed degradati on of phosgene. Thus, "water of forsulation” is distinct
fromthe use of brine in formulation. According to the nethod of the
present invention, the brine strength of the reaction nmixture is nmintained
during at |east a porti'on of the reaction tine between 15 % and a saturated
brine sol d r e % 9 se of
control li ;{gﬁé{?ﬂqur |1§24r§ &1 %hﬁtgf Xtcﬁ t(yvegl@ llz%ﬁ %ﬁ)@fuﬁo L(%Cl%h q%ﬁlg@ze t he
conver3|onnaﬂhbhﬁoegﬂeah&mbmﬂotu$e@o@@&m@ﬁlmngmnsahbnso as to efficiently
react with the phosgene It is preferable that the brine strength of the

reaction m ed at this high co cen ation_ for

the reacti @e%ﬁs oSrrIG: pgett B RieSh GRSH SOt it d‘f?ﬁmnﬁe

| east a poglsﬂqp nc&lfsmﬁﬁ? &eqe&alﬁahy]l %r%mﬂﬁoag@fﬁl@éﬁdte&ﬂasu@ﬁt ShmdHRR | tut ed
phenol at a pH of at Teast 9.0. (See Figures™l, 2, 3) . The purpose of

control i dg/dtdxedq@ ketmmethyh Iaglmqu'uld acétatg, tetremr:@abammnmusl fremates tettabetyl at es  of
formation of the pro ct e tituted di rbonate dro
dranatlcaﬁpanﬂgﬁlﬁﬂ% &anibﬁépﬁﬂgé gom Qﬂﬂgllﬁk%gep?@@g}gﬁﬁ eTHH: §Wuphe pH of
the react igardRidd, WiRbiy! HBindhANNEHoAle adddcof tridteth @ AftmshidnfcAlords. much of
the reaction as p055|ble I n one enbodi nent of the present invention the pH
of the reaction mxture is maintained at between 9.0 and 13.5, and nore

pr ef er abl yl%efheewﬂm inejain 14, whergi) %rﬁha$%tr@z¢séedcaf%y&t He mesad ttribwYhi xt ur e.
I't is prefgra idche solvent is an organic solvent wherein the organic
solvent is a a ogena ed or non-hal ogenated sol vent. A preferred organic
solvent is nethylene chloride while a preferred nonhal ogenated sol vent is

t ol uene. Tie Hst enetbatbef ¢lhint ¢édwhéremoduring thom¢agtive df Wit feadtiva phxosgae for a
contact ti 3{ suffici qéé*@ gth to allom%c nversion of the

est er - subst SREEEESHHE &) hat 157 dRertiRidhe €AY t ut ed di aryl carbonate.
It is preferable that the contact tine of the phosgene and the

est er - subsjtg, t1tHeqRetROEHIaiRET ethewﬁftmecmm me@NBYdokide $O5IRIE hh&byReN 10 %
and 100 % of the ester-substiituted phenol to ester-substituted diaryl

carbonate product. It is preferable that the conversion be greater than 90
% and nost!9rEfeanetbpg ofjelete é5 whergin §9 reactipn nyK@reisfornetkyith desstthan 1t esent

i nvention ont.act % to produce greater than 90 % conversion, is in
a range be%&ﬁ%? 4yﬁﬂnﬁﬂtggeand 60m nutes. In yet another enbodi ment of the

present invention in which phosgene is added to a solution of the

est er - subsx0i. tTHeafethh®oddlaifre LoV hedéin tthe@actionemixiture t efbripyd Wik legttraros 9phosgene
addition. The contact between the ester-substituted phenol and phosgene may
t ake place”%fr%E@@NVQW%1ent t enperature, anbient tenperature or above

anbi ent tenperature. In one enbodlnent of the present invention
ester-subsfyit c 1 of

ot neen 0 R A SRR R 4F A e o R A o e B IRV R o

t he preserformulgi@gmt.i on may at tlnes result in a product m xture conprising
ester-substituted diaryl carbonate and the internediate ester-substituted
phenyl chloroformate. It has been found that adding a tertiary am ne
catalyst to the reaction mxture towardthe end of the initial phosgene
addition will force the internmedi ate ester-substituted phenyl chlorofornate
internedi ate toward conversion to the product ester-substituted diaryl
carbonate. It has also been found that after this secondary catal yst
addition that an additional phosgene addition will drive the reaction

m xture to over 99 % conversion in a shorter period of tine than woul d be
observed mnthout t he secondary addltlon of catal yst. ThIS | at e addition of

., e T T N 1 [T o T T 1 N 1 [T [ Y T



(a) formng a first reaction m xture conprising phosgene, an
ester-substituted phenol, an organic solvent, and a catal yst selected from
t he groupwoan&imatrisng of a tertiary am ne catal yst and apphaseoosnarssf er
catal yst, said first reaction m xture having an organi c phase and an
aqueous. phase, wherein the first reaction mxture is formed with | ess than
15 % wat eroofs HRIHB B hRParikdIn EsbdrBubgitates QLR arRAGlel DhpMsitiche steis
allowing the first reaction mxture to react wherein during the

reaction, (of) the aqueous phase has a pH, and the pH is adjusted, if
necessary, by the addition of an alkali netal hydroxide solution in anmounts
such that the pHis greater than or equal to 9.0 during at |east sone
portion of the reaction, and (ii) the aqueous phase has brine strength, and
the brine strength of the agueous phase is adjusted, if necessary, by

varyi ng the congerdbmihg afirstfreidtienahikaire comprsing phissgene an eslertulatituded ng
added to maintain the_ pH such that tfie br{ene rs],%ren th is between 15 % an,d
a sat ur at &erpli AR osgANig PeNCHuARthg cafaly sslected nEom dhe g o FosKEnE & i on, \

(c) adding.t0.1he RPEHARR 1B ERaFh SR HEst PerBofRlifrufl Rfvird
tertiary gﬁnggﬁ%glpgfcg@p%ér rTH‘e ol%hester%gubst(?t ust e%a%p%enc%%m}/nt rvé uced to
the first aneagiriophisenind tanraguedus)phakd, oviengn tiefisse camntonr saxtuieois formedire to
react, wherein the nd reaction m xture has an organi c phase and an
agqueous pﬁﬁgbgsﬁé?ig%g’éfeﬁo é’tﬁ@BE‘%‘(’B’hase has a pH and a brine strength,
and wherein during the reaction of the second reaction mxture, (i) the pH
of the aqueous BNasfning AcHd Rctidd mﬁb&ﬁ&sl%aél]/owih% theBrs@ eelictib® iffuren

al kali netal hydroxide solution in amunts 'such that the pHis greater than
or equal ttor@cOwhercindyrang thewsetigone portion of the reaction to formthe
second reaction m xture, and (ii) the brine strength of the aqueous phase

is adjusted, if necegsary i ! o] i netal
hydr oxi de sol ution g@l ﬁlﬁ aﬁ‘cﬁ%’\eﬁé\f’ﬁ%%n}%?ﬁﬁ’g?% (?ﬂ%%ms%gjclﬁ%gh};ft&%gﬁgﬂ ne
strengt h itge hedivieevfldn Hkalnehelal Satdusdlie dolatibmen S@louhisoschl thatnde 3iH lisast
sone portion of the reaction of the second reactjon m xture, thereby
forming argreaerdhansensgupk tgOdlidwing af leaskyomsarion Qe &a5tiemendr i ne strengt hs
of the first and second reaction m xtures are naintained at or above 15 %
and the pHs of the fgi: i } i i at or
above 9 for a suffi c(lhse?l({lep r??%ﬁﬂdgghtaﬁgﬁ%ér%f:% g%ﬁ%ﬁleﬁl@egeg%udggﬁtut ed
di aryl cardgoemtsephase isoadyestedyi if meeessayy by siagnng theatorcestsitionO0otha redk i

| ectivit f at | t 98 %. Typically, th t. Qf ter.- substituted
phenyl  chISiarReds Fvioqpeig bddedin midinth e pef wish has 0G Brag S7enei t ot al
number of ;oRLRReRl1 et &ld §'d5’(%¥dtéd1in|@ﬂh pheR aenm ayRHst RHie pdrEoRloeIENCE N

t he product is undesirable. smal | anmobunt of a tertiary am ne and an

addi ti onalremtiange of phosgene added toward the end of the phosgenation step
provi des an efficient means for converting residual chloroformates to
product. The anmpunt,,of .t iar 1 ne cai b0t hi y
catal yst additi E}dgm%toﬁfééassgc%flgga Cr?@?ég lé)(gdrr%émeﬂ%:(g%%%%%r{? £ quglgq nunber
of nol es aimigseatahystipat mbld eflcbresibktitaradl sheadl inklodbeas @l he feereatidamnd t hat
after the secondary addition of catalyst an additional 0.075 nole % of
phosgene, &frRp| e of ester-substituted phenol introduced to the first
reaction mxture, is introduced to the reaction mxture to increase the
rate of formati 3 i - i I r ' above
t he unexpected(ggﬁgFW?%% 5Fﬁghﬁé%ﬁggﬁg?g?ﬁ£%6?§§éﬁ?9§%g?f%??@%ﬁhkgg%hat by
reacti ng thetpbhsganergamd phise agd taangsedos phise) etlenphenal agueowsphese hasonnent
that is substantially free of er .of fornulatiaon and.in the hi hIPH and
bri ne condit i2BAs? QEBE siprgihnErdivherein KogRe | tg sachpn Of| the Seer 16&8\%‘)
conver si on,Qf, st er-substituted phenol to the product ester-substituted

di aryl carbonat’e is achieved. The prior art processes of producing
ester-substituted diaryl carbonates are | ess desirable than the present
invention in that tHey thavel ladvibe dgsewisspluise goradpbisidont nigessany,gberthe evel s
of undesirahbl e by-product f tian. e of the majqgr..undesirable

by- pr oductdtengt gl el BB bEEEsrirad abdfol b phaad Fbfher ¢ i mer
of the ester-substituted phenol. The trinmer is of the fornmula: The present
i nvention provides the benefit of mnidlzing this triner formati on while
maxi m zi ng conversion. Preferably the present invention provides a process
wherein the selectivity is greater than 98 % and nore preferably greater
than 99 % The selectivity is calculated as (nole ester-substituted phenol
converted to nole estersubstituted diaryl carbonate / total nole of

ester-substituted phenol consuned). EXAMPLES: Havi ng descri bed the invention
in detail, the follow ng exanples are provided. The exanples should not be



di aryl carbonate / total nole of ester-substituted phenol consuned).
"Conversion" refers to the total amount of product fornmed fromthe raw
mat er"i awoesterisabstituted phenol. It is cal cul ated agCchws2@kn27517
ester-substituted diaryl carbonate / (weight ester-substituted di aryl
carbonate + wei ght ester-substituted phenol + wt by product)). "Water of
formul ati g dSeqlab® B0ONMRnRSat 1ERE sHRL garﬂ% JfOthwéa@hb@reo %}ﬁ] fhe abiul at ed
herein as the wel ght percent of water based on the wei ght of

di chl or onetdetine mintufg@andil ati on. EQUI PMENT: A 2-liter glass reactor was
fitted wth twin 6-blade inpellers, a recircul ation | oop, a reflux

condenser, and port ddi n Na ol rode
was nounted in the iﬂi(ﬁ?c tlt]oﬂg%lgé?e%gg%)slp(eggi ég‘}%gga‘ﬁ%vge)ss #fe react or
was char gedryi g hh&@@néénu@tﬁomrhyé anelichlel i 1drox3& solhutioh B&ﬁigeéddeldetmyl

salicylate % 1.40 moles), and triethylamne (1.42 g, 0.014 noles).
Phosgene 0183311‘@1 t em%au%ﬂhé%ﬂﬁemeaﬁér@@ahaﬁ stregnd Sofo @dﬁ sgjpreted bigie 30

m nut es phosgene
t ot al vvas%{;lgmgfP dﬁ%’éﬁg{rlgiﬁg P%gé 188 O?%t g&gﬁgé}?rﬂ)e e &1&[ n%rﬂll%"trrdé? ’nder of
reaction. A total of 209g SOdI um hydr oxi de sol ution was used. Exanple 2

( Conpar at ithezgbyTfoemireedt eterssaisstitlied diaty] wabbn&60 mL of net hyl ene chl ori de,
278 rnL of water, net hyI salicylate (213 g, 1.40 noles), and triethylam ne

(1.42 g, 0..014 noles). '‘Phosge 03. 05. nol es) was added t arate

61 348 gPiReRitR DFe STote asnEBg obane JHTh i o e POt <SR AT &

suf fi i enlor bR @Al Be BHsQ)ffﬂ?ebﬁ’J‘di ar;l@seféyﬁd f&cﬁcg}?m'iﬁﬁfetdré’ﬁmanﬁmh@d ad of

218g of sodi um hydroxi de sol ution was used. Exanple (I'nventi Oaﬁ The
ar

react or was abhes Jetorwi suffis®ot phrtioh ¢fethley;bren®s dhatoﬁhﬁdisterﬁnbmte@ ¥yl at e
213 g, 1.4 | 4 0 Ol
sed (' ¢ RPQOPGF iR SR th SegERER dos 6t % ot Afedfifat ot liedthe o

rate of 3046 g/mn for 30 mn. 22 % sodi um hydr oxi de was added at a rate
sufficient to nmaintain a pH of about 12 during the reaction; a total of
469g of sodi um hydroxi de sol uti on was used. Exanple 4 (Invention) The

react or wa3- chag Bethogli afielB w023 whereipghe gatakyst %ﬁlﬁcéﬁq t9e therfarpation g they| at e
(213 g, 1. ) ? wat er
was used .f%g’f#%%%?oﬂrnm At it bt} B Gng Qo 1oy of SR T paliy 2 2
rate of 3.té6Ges@risubstitaied 2pheiibh.intZctiv¥ed adi the) fydr exctibe weigtuaeldedbaatean r at e of
12.72 g/m n until about 300 g had been added, then added at a variable rate
suf fi ci ent-Qlo0-RRi nt ai n pH of about 12. A tot al of 346 g of sodi um hydroxi de
solution was used. After the addition of 86.5 g of phosgene, an additional
amount  of Sl i-BIWERBH S cfdim 13, Wihefbild GeZesiRlsBhsti@Rd ?ﬁé’&ﬂ ah@ tﬁéﬂﬂadsgéfs‘etl on.
Exanpl e 5 (lnvention)The reacfor was charged wth 470 mi of nethyl ene

chl ori de, imedsduged sathecnehetion 1(1megare11n&&m0ﬂmfaé®)qf bataledary 0.860 Hy 1144 amsl (0. 062

7 05" ol o0y iad Wiy 7 pECsesEo R o leom e EBERHR 22 % Sodi um

hydr oxi de was added at a rate of 15.44 g/mn until about 385 g had been
added, thes.  atHeehelod of @laiable wikkén Ibé fhigeéd@Biphase BRItHY 8idh aptl etorabout 12.
A total of 433 g of. sodium hydrOX| de solution was used. After_the addition
of 91.1 gredctiphayyeies is amindaiapd plonbrineyasuath weaterthan by PaanhepHigreater 0. 016
nol e) was ﬁandéed to the reaction. Exanple 6 (lnvention) The reactor was
charged with 470 mM of nethylene chloride, nethyl salicylate (246 g, 1.617
noles), and triethylamne (0.031 g, 0.00031 noles). No water was used in
this for mibat T]ﬁ)&‘lmeﬂhﬂsgiéciem( 204wherkinO8uring gg) reuctonaddabe ﬁlrsteandaﬁeeomif 4.0
g/mn for 26 mn. sodi um hydr.oxi de was added 544 g/ mn
unti | aboﬁ?a°§8W11§XWé?§ t%%éﬂneaﬁ‘&@a& if o o0 081 61 40 JAATABE E«ff eéiffah ci ent
to maint alpg R & Utons2- A total of 435 g of sodium hydroxi de sol ution
was used. Ft er he add|t| on of 91.1 g of phosgene, an additional anount of
triethylamne (1.6 g, 0.016 nole) was added to the reaction. Exanple 7

(I nvent i oy. Thee metlvtdoof wagm Ramdectimithd p&@Onndf the lmihylﬁﬁbedhbtoaﬂdje

met hyl salicylate (213 1,40 and tri but ni um chl ori de
(44 or ssersittsrebasdurs i o s tior OR ek biseist edSoRett e b s
formul ati on. Phosgene (83.1 g, 0.84 noles) was added at a rate of 3.46
g/mn for 24 min. 22 % sodi um hydroxi d& was added at a rate of 13.99 g/mn
until a total of 335g of sodium hydroxide solution was used. 1 mnute after
phosgene addition was conplete, triethylamne (1.42 g, 0.014 nol es) was
added and reaction stirred an additional 6 m nutes. Exanple 8
(I'nvention) The reactor was charged with 470 m of methyl ene chloride,

met hyl salicylate (246 g, 1.617 noles), and triethylam ne (0.031 g, 0.00031
nmol es) . hb wat er was used in thls fornulatlon Phosgene ( 112 g, 1.13

. Y . -



mn. 22 % sodi um hydroxi de was added at a variable rate sufficient to

mai ntain pH of about 9.2. A total of 457 g of sodi um hydroxi de sol uti on was
used. Aftwo 20dv12sbdi tion of 104 g of phosgene, an addit ipomalS2@soeTst7 of
triethylamne (1.6 g, 0.016 nole) was added to the reaction. Exanple 9
(I'nvention) |11 The reactor was charged with 470 nl of nethylene chloride,
met hyl salgieyd gichtel 296 9.is Sufifelen™b @8hievd AGeldcti €N BtearEr NBar 98 031an@. 2 0. 00031
noles). No water was used in this 1 formul ation. Phosgene ( 112 g, 1.13

nmol es) wasonddsidn greater itlanc?®0. 4. 0 g/min for 28 min. 22 % sodi um hydr oxi de
was added at a variable rate sufficient to maintain pH of about 10.2. A
total of 6 of sodi d [ . t . After jtion of
1047g of phosqunelRy R e AR P ARG i onb et iy o

mol e) was sadeaek,t o the reaction. Exanple 10 (lnvention) The reactor was
charged with 470 ml of nethylene chloride, nethyl salicylate (246 g, 1.617
nol es), and triethylamne (0.031 g, 0.00031 noles). No water was used in
this fornul ati on. Phosgene ( 112 g, 1.13 noles) was added at a rate of 4.0
g/mn for 28 mn. 22 % sodi um hydroxi de was added at a variable rate
sufficient to maintain pH of about 11. A total of 505 g of sodi um hydroxi de
solution was used. After the addition of 104 g of phosgene, an additional
anount of triethylamne (1.6 g, 0.016 nole) was added to the reaction.
Exanpl e 11 ¢CDgR'ention) 2] The reac,\t or was charged with 470 ml of nethyl ene
chloride, 100 m water, sodi ufeRloride (31.54 g), methyl salicylate (213
g, 1.4 nole ap@.trjpethylanine (0.054 g, 0.00053 noles). Phosgene (93.5
g, 1.05 s) “was ded Jat a~rate of 3.46 g/mn for 27 mn. 22 % sodi um

hydr oxi de dded 'at a of 14.1 g/mn until about 422 g had been
added, the ded at™ a var~able rate sufficient to maintain pH of about 12.
A total of 433 g of sodium hydrﬂ_?’(i)bde solution was used. After the addition
of 86.5 g

2phosgene, an additional anmount of triethylamne (1.42 g, 0.014
nol e) was adc}ed to the reaction. RESULTS - Exanples 1-11: The results of
exanples 1-1 1 are summarized in Table 1 bel ow. Conparative exanples 1 and
2 denonst reheseinhBt iadudensedetiyeat cesh weguerened o énrfub aalkdnradpeh Em€20
conversi on_and. sel ect.i vi t f th st er-subst i ol Jan

coter: subor RENSEARA I Ch ol MR AR I B AR b Birenss ac e ¢ ne
present i nvRdlbgéNatomh, tdyaho Ryoupl Mitfe giovg, 1€ ratieyl wadiesl, @f;-C,9cytloalkybn and
controlling the pH and brine strength at high |evels during the reaction of

the react iT8Hcah Qgﬂ‘ne arqpiferadicah Garfero sdrasyt jadicaly ny%ﬁéf«‘@élﬂf@w Jediedli t ut ed

henol 1 nt st.en- : e j te | LBV Tab 1+
gorrpar ati %‘%95‘%?’3%@?%@5 TCZHH?}H%]E)O &1%#%@@&‘3%9& 01?51? g@g%ﬁc%@'ﬁ%par ed
at pH val uegtind rﬁi’ica?”(;]a@% allf)ylaﬂﬂnﬁtradjc{:jlgégﬂg@ eyoipdikytallfied radicdl 0C4-C5 dand 22
ercent. No er. of  for ation S to the reaction . .m xtur.e urin
For ml at i &ﬁYl\éﬁéﬁé‘o¥aﬂlcﬁﬁeg]ég?w@}ggﬁ‘g??nﬁ& ¢al, Gk TSR TR 3, 4.
and 5, andld i GiRIdny 2. fidn3. Bplogetl ity upbi Ofadibl,  cpy

estersubstituted phenol “into ester-substituted diary! carbonate were .

cal cul at ectyalodlkaxycasthooh riadicdlabCeCa. aryloxytarboaygl sibead, iGr-Teabileyldmamd Fi gur e
1 wherein the reaction S rri.ed out at H of and var.i ous_brj ne

st rengt hs,"24ifgh %é\fjépscﬁ? O@g%@%q o Nér-e ﬁﬁ@ﬁ"obﬁ"ﬁ aHage Fﬁ&%ﬂ?’ergl' % pH

val ues of Q-andinbCarbbey1desiicad Qe yeRalkYRnnSRiRinedradicge Eall,es 4 and
5 "' and Figures 2 and 3). Exanples 12 - 20 all achievéd selectivity val ues
of 99 % orarylpgiecaibond Pdidak @) Ci-Cal aayldmyinp yradigsl; shdvinis mdTpedsidentdy at

i ncreases wi.th the brine conggntrati on at constant pH. Further, selectivity
decr eases SAF RCHHPeRFLELEELY- pH at a constant brine concentration. Table2:
Selectivity Data for EExanples 12-20 Brine Concentration PH 10 15 22 8 9 10
Tabl e 3 : 200onvEeshRthoBabh claah Exani@kRs the? ediér-fobaiteds dibdyl- cat¥onabdSis
Conversion @pH 8 and Various Brine ConentrationsTable 4: Conversion Data
for Exanpltesmedyl valeyheashempte5 - 17: MS Conversion @pH 9 and Various Brine
Conentrations Table 5: Conversion Data for Exanples 18-20 Examles 18 - 20:
M5 Conver sjn0 1 I; . i . 21 -26: In
exanpl es ;‘f g‘é@é]ﬁ%l&&pm%é{%@e%&ld?\é%%ﬂﬁg%%ﬁ%&%%ﬁgég %@;ﬁﬂﬁ%ﬁgpﬁ%@g’ent i nvention
at a
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pH greater than 9 and at brine strength of greater than 15 percent. Water
of fornulation was added to the reaction m xtures during formnul ation

t her eof iwoOth@&/@rssonts i ndicated in tables 6 and 7. ConPeT4iSeovs/0vEs1E
cal cul ated throughout the process runs and are sunmarized in Table 6 and in
Figure 4. Selectivity values of the ester-substituted phenol into
ester-substituted diaryl carbonate were calculated and are shown in Table 7
and in Figure 5 as a function of weight percent trinmer formation during the
process runs. As shown in Tables 6 and 7 and in Figures 4 and 5, up to 15
percent water of fornulation nay be present in the reaction m xture and
still achieve 90 % conversion and 98 % selectivity. Exanples 2 1 - 26
denonstrate that by minimzing the water of formulation, the conversion of
t he ester-su%gEL;#;pd phenol to ester-substituted diaryl carbonate is

maxi m zed v'Jﬁaé nim zing by-product formation.Ti aa bu lie 6u -- -- 26s
)j Methyl sdlicilate conversion %lata using different water of formulations
. = Water oF“&%ﬁqy at on Table 7 - (Exanples 2 1 -26) Selectivity data
calculated in weidght %trimer formation using different water of

forumul ations (% W) = % Water of formulati onCLAIMS: 1. A nethod for

preparing an ester-substityted diaryl gcarbopate,conprising the steps of:

(2" F or m P eScrion o af it TR SRALSL R o7 o oA ot e
phenol , ana@icgaRF & isedpeanéntlyandach eati@bnteta 18k Q@hatbn M deh atdms, dyano
consisting of a tertiary amne catal yst and a_phase transfer catal yst, said
reacti on rerSERMETREPIAGC arG2o élﬂ(@]arﬁﬁ@a%ﬁjas(;Cmﬁ)tpl%?&kkiq&‘@éﬂlscphﬁse%mwfé@ ein
sai d aqueaqys..phase Ha ' r ow pg_t-he ' m xt ure
o react ARG oo IABrP LT SRt oy R B R ARG B
the pH is @dj Ogtadichithid radéak TsarGh chslodlkeltidddadicanCpi Caparglitkialradicatf @l

hydr oxi de sagl utjon i.n ampunts_such that the pH.is greater than or equal to
9.0 during G dlkdsylfingradisah (GaonCo CXC%@H%%{H 0y Fadigply Cai §20t lspifimyk
strength t.he Aaqueou i just e I - i t he
concentra?%%%gbfgthgghékgpﬁﬁﬁgézTﬁﬁgﬁ§%x?ﬁ%éé%ﬁﬁﬁﬁgﬁﬁggﬁﬁgxgggg% ?%0

mai nt ai n tandsykbrslichdicdaC t-h€ybalkareycaboryigtadical @retGwe exyclbalkekamachoayl

saturated bt.ine solution duri at | east sone, portion. of the reactjon,
t her eby fd?%?ﬁg n-esPety 6%§¥‘FWEJ 1Giﬁar I'é%ﬁdﬂ%ﬂ@@?’_ %ﬂme¥h§%Qeaction
m xture i sybRamShnthé Fadieds dshag,layanas ehdiedl, fQr e, Ahik9RmiARdrbdagT €i n the

brine strength i's maintained at or above 15 % and the pHis naintalned at
or above 9adioal, &1 sUffdycloalkylapunedathenyt radfeal, gf.ocCasryliramotrirbonyl radical,

est er - subst it ut diaryl car.bgnate is f.orne ith a conversion of at |east
90 % and émgeléggpefﬁ?XHPl'@Cﬁeﬂgﬁoﬁémégwgg" e method of claim 1, wherein

the catal yst selected is a tertiary amne and the. tertiary am ne catal yst
and the esjierrieuhshod of edinpBendheréinehd aidrafibaidiell htme i§ @datddoffortithkd ure in
a nole ratio of between 0.01-0.09.3. The nethod of claim1, wherein the

est er - subsFPYILCRRFiIRENY Phanyl sHicyltosethE salicylats, redan celiclafter Hepsopxkt i on

m xture i i . ween 0.50 to 1.00 and 0.75 to 1.00 nol es of
phosgene E%ﬁﬁgaggn%ﬁ&gg%gépgﬁcétituted phenol . 4. The method of claiml
wherein during the reaction of the reaction mxture the brine strength is

i n a range2betheareth@DoLslaind22 Sviad iarthatertiaa smige oalyst s stfuctdre, reacti on. 5.
The nmethod of claim1l, wherein the portion of the reaction during which the
brine strength is greater than 15 % and the pHis greater than 9 is
sufficient to achieve a conversion greater than 98 % 6. The nethod of
claim1l1, wherein during t he reagtion of the reaction m xture, the phosgene
and ester-substitutedRpheﬁHr*aRe contacted for a length of tine sufficient
to convert between 10 % and 100 % of the ester-substituted phenol to
ester-substituted diaryl cagbonate. 7. The nmethod of claim1, wherein the
ester-substituted diaryl carbonate has the structure,wherein R1is

i ndependently at each occurrence a Cl-C20 al kyl radical, C4-CaO cycl oal kyl
radical, or C-C2 aromatic radical; R is independently at each occurrence a
hal ogen atom cyano group, nitro group, C]-C 20 al kyl radical, C4-C20
cycloal kyl radical, C4-C aromatic radical, C-C 20 al koxy radical, C4-C20
cycl oal koxy radical, C4-C 0 aryloxy radical, Cl-C20 alkylthio radical

C4- C20 cycloal kylthio radical, C4-C2 aB4lthio radical, Cl-C20 al kyl sul f nyl
radi cal, C4-C20 cycl oal kyl sul fnyl radical, C4-C20 aryl sul finyl radical

Cl1- C20 al kyl sulfonyl radical, C4-C 0 cycloal kyl sul fonyl radical, C4-C20
aryisulfoh 'yl radical, C-C 20 al koxycarbonyl radical, C4-C20

cycl oal koxycar bonyl radical, C4-C20 aryl oxycarbonyl radical, C -C60

al kyl am no radical, C6-C60 cycloal kyl am no radical, C5-C60 aryl am no

radi cal, Cl-C40 al kyl am nocar bonyl radical, C4-C40 cycl oal kyl am nocar bonyl
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8. The method of claim7, wherein the ester-substituted diaryl carbonate is
bi s-net hyl salicyl carbonate. 9. The nmethod of claim 11, wherein

est er - subsOI20ata@dsphenol has structure, wherein Rl i s CpCcTa®ooalokysh7
radical, C4 -C20 cycloal kyl radical or C4 - C20 aromatic radical, R2 is

i ndependent|y at each occurrence a hydrogen atom hal ogen atom cyano
group, nityRe@osiRh 1] R'CAAd kit indglbsdhily @C; - @Q gl palkw cf adigal , C4
- Q20 aroﬁgﬁ?c radigg%, ¢ -, C20 9ﬁggxy raﬁicaf,q%g ?%g. c}%lpafkqu

radi cal , Gaycloaliad seaupl oy .RadiredR; togpther ©2m aaCkytovysloakiphatislringGuhich C20
cycloal kylthio radi.cal,,C4 - C20 arylthiog.radical, Cl - 0 al.kyl sul f nyl
T oo cr SesBREGRr kT Ef obTPre Y F S D S T a5 Goryd I B o v
Cl - C atkyyslehkonyoupash £ambifdtionGRGesycl oal kyl sul fonyl radicals, C4 -
C2 arylsulfonyl radical, G - C20 al koxycarbonyl radical, C4 -C2

cycl oal koxycarbonyl radical, C4 - C2 aryl oxycarbonyl radical, C2 - C60
al kyl ani no33aGheniethogef ciam 3 swheegik {healsitiaey pminecsalystss seleotel G thei no

radical, C_ - Kyl am : r agli = CAO0 .. .

cycl oal kyl S ot @fggﬁg@p&%e q%?gé’glrbﬁ‘fﬁ;?ﬁ“%t S EpRRYeivamine. nd g
- C20 acyl mitsurytaniiacli andl1,4-diadaticycdommnint eger 0-4. 10. The nethod of claim
9, wherein the ester-substituted phenol is selected fromthe group

consi sting_of_phenyl  salic te, nethyl salicylate, ethyl salicylate,

i sopropyl ,%%IT%/‘F%%BCI Sﬁﬁlaﬂékgﬂ’h@%}mt textiasy amane cpfalystis tHEGYBming i m 1,
wherein the tertiary am ne catal yst has structure, R7 - N- RO R8 wherein
each R7, R&  aRd nfhcd &f E1REeRSNHRAkIYIHR Halyst elBtkY Fordhe YomaRiorDf thE 8 ,
cycl oal kyl group, or R7, R8, and RO together forma C4 - C20 cycloaliphatic
ring whi chfisseseagsonsubydureiva phisbyransier eialyshand s the g2getaiekyl , C6 - C2 aryl,
C5 - C 1 aralkyl, C5 - C2 cycloal kyl groups or a conbination thereof. 12.
The nmethod of claim 11, wherein the tertiary amne catalyst is selected
fromthe group consisting of triethylamne, dinmethylbutylam ne,"

di i spropyl ethyl am ne, tributyl am ne, and 1, 4-di azabi cycl ooctane. 13. The
met hod of claim 12, RhereXn the tertiary amne catalyst is triethylanine.
14. The nethod of clhim 1, wherein the catal yst selected is a phase
transfer catal ysk—and—Hs the structure, R4 X R- N+- R5 R6 wherein R3 - R6
are independently a Q - C2 alkyl radical, &4 - C2 cycloalkyl radical, or a
C4 - C20 aryl radicat, and X is an organic or inorganic anion. ' 15. The
nmet hod of claim 14, wherein the phase transfer catalyst is selected from
the group consisting of tetramethyl amoni um hydroxi de, tetrabutyl ammonium
hydr oxi de, | ot ' at | ' f Or-NMAt e,
totr abut yi “EEeE e Y e SRR 2R Oy G FAATRL O CURRILARY AR 2y
ammoni um hordr ©xd Og aryl eadiedlyind X asam orgamcalilinorgaidc amdndecyl tri met hyl

anmoni um chl oride. 16. The nethod of claim 14, wherein the phase transfer
catal yst i t hyl _tri hutyl ni um.chloride. .17. The. metho f claiml1,
Sherer n ault nEbs MetogalElabi B e Bkdiheo rasi YR e Barvasn 11
and 13.5 fgbudt cdrRRbhg AoPOetrh@Bhl 4nBokiBAC tHyAfoxidd: temsmgﬁt RfhoRfung! @l m 1,
wherein the al kali metal hydroxide is sodi um™hydroxi de. 19. The nethod of
claim 1, windr@iide, tétemmethyd tanomonintagetate; tstriumethytl aminohiune Sgmatea tetributyd wat er

of formulation.. 20. The rrethc]d %f (ilaiml. 5 V\/ﬁf}l’ inttthe L€ ction mxture is
formed wi tPRUET REFIAE, RSy e FIO8HY s SPRGIAT Shiorsle, tetmmethyl: SBFOBHMY | 5j m |
5 wher ei n fyfaeoNi @8 dtia®0tybibnfurh ShibAHEBEH Mk DirRfetMalagim@fiuh@hBHdat | on. 22. A
met hod for preparing an ester-substituted diaryl carbonate conprising the
steps of: (a) formng a first reaction m xture conprising phosgene, an

est er - subst’ t theamadnshefl claim 38 wasiecndbe Phate, transer gatelishisysethyliribetybd from
t he group zﬁl%ﬂgliiiﬁﬁai 1956 a tertiary am ne catal yst and a phase transfer
catal yst, sai I'rst reaction mxture having an organi c phase and an
aqueous phase, wherein the first reaction mxture is fornmed with | ess than
15 % wat er3®f Ther mettatdi afnclaifb 28 f whefeimgd@imethendadtivacsfl tha firktxdndr sscbyd
allowing the first reactiqn mxtyre to react wherein during the reaction,
(i) the ad§&dies PRAYES Higrhy Oglllﬁe ﬁwa a?f!owée(’ﬁ iTSACHAT qKBEes 31p Debvesasldry, by

t he additi f l.kal.i ide solution in anmounts such that the
pH is gr eaa?]gr]gfshgaa@ﬁ%g&&@?%ﬁ%%%lﬁg at | east sone portion of the
reaction, and (ii) the aqueous phase has brine strength, and the brine
strength of the aqueous phase is adjusted, if necessary, by varying the
concentration of the alkali netal hydroxide solution being added to

mai ntain the pH such that the brine strength is between 15 % and a
saturated brine solution during at |east sone portion of the reaction, (c)
adding to the second reaction mxture at least 0.50 nole %of a tertiary




am ne catal yst per nole of ester-substituted phenol introduced to the first
reaction mxture, (d) allowi ng the second reaction m xture to react,

wher ei n twe 28@ambor eacti on m xture has an organi ¢ phaseCarnu$2es/02amueous
phase, wherein said aqueous phase has a pH and a brine strength, and
wherein. during the reaction of the second reaction mxture, (i) the pH of
the agueous). phasfethéd aoiibist 28, whdreil @eLARA MetaDlydrbgidediddi@n hpdroaieal kal |
nmet al hydroxide solution in amount s such t hat t%e pH is greaterthan or
equal to 9.0 during at |east some portion of the reaction to formthe
second reaction m xture, and (ii) the brine strength of the aqueous phase
is adjusted, if necessary, by varying the concentration of the al kali netal
hydr oxi de I i :

strength |L§Pbg%%/\e9%tn}g?5&g}1§ﬂg§g %g?rgﬁat?%?rﬁrr%%ogo% ’lé,l(%llﬁ. §r11§ %ﬂﬁeﬁgﬁ alfféﬁeast
sone portithin 00 % Weter eBformoltiofi. t he second reaction m xture, thereby
formng an ester-substituted di aryl carbonate, |1 wherein the brine

2bove" 15 o lanki MECIORCO R 2o PeFingit EH aErroh Rt e RPN Wil

mai nt ai nedypat 5 9 wakP¥erPmhRtiog sufficient portion of the process that the
ester-substituted diaryl carbonate is forned wwth a conversion of at |east

90 % and a selectivity of at least 98 % 23. The nethod of claim 22,

wher ei n t H&. cahamp@ho sef elemed2f ghereire teolinshrdagioromixtee fsi fosmed watt non

m xture is % eIJt' .amne, and the nole ratio of tertiary am ne catal yst
to ester-sub&ty ?’é‘%} %nol introduced to the first reaction m xture is

bet ween 0. 01-0. 09. 24 The met hod of claim 22, wherein the

est er - subs43. t The chegtringtt claing 212hazhaxlmsgep"¢c)i Rirthed beaprided thdraddifiag off an

m xtures are in a nole ratio of between 0.50 to_ 1.00 and 0.75 to 1.00 noles

of phosgerigast gnrigikionak 0.843 arale Yo nfinhgsssae msemle of ssterrpubstiptadonheso! ¢l ai m
22, wher ei first and second reaction mxtures is
rrai nt ai nedﬂﬁ§meﬁﬁlﬁgq§ ?géﬁ%t%ﬂq‘%?‘%‘g er than 15 % and a pH greater than 9.
26. The nethod of claim 22, wherein during the reactions of the first and
second r eatt i Apolycabonas coﬂtteinhrg' amesmr{sebngithhted diaryl carboaageedidiopedared® % and
25 % for at |least . a ort .on.of the reac 7. nmet hod of claim 22,
wherel bt HEe SR TRRIGRUdE) Sibornisarotised by BY mefpdLpuRaedh Fieah

m xtures dyring which the brine strength is greater than 15 % and thepH is
greater than 9 is sufficient to achieve a selectivity greater than 98 % and
a conversion greater than 98 % 28. The nethod of claim 22, wherein the
ester-substitut@y Srmiyg acteapaomamixiyes comprising (hosgeae, wheaster-AulRtitited
|ndependent at _each.occurren y. LC cl aIkyI
radi cal , éll éﬁ(?rggr]né‘fré gntfa |cafa?§1?§§23| se%leﬁd%é%ﬁélng rﬁ%ﬁl}) %nsgggl Bcturrence
a hal ogen ta;&mc? aigitRNAtadyPUnd anpiase trgfisdercataBlst, GA adaktydn fetufechavidgdarC20

cycl oal kyl cal, C4-C20 aromatic radical, Cl-C20 al koxy radical, C4-C20
cycl oal kox§eHueIPkase andan apods Phaseywhersin sald aqeequsphasq hag pibwing siegpgtbal | C4- C
0 cycloalkylthio radical, C4-C2 arylthio radical, Cl1-C 0 al kyl sul fnyl

radi cal, C4-C ' P I iyl radical, C
o i e MR Rt pl AR A o0

aryl sul fonyl radical, Cl-C2 al koxycarbonyl radical, C4-C20

cycl oal koxycar bonyl (i)at]ie@queomhm Iailsyllpdxkytnditltmqﬂ'yis adaditedaif neGxs@eOoy

al kyl am no, ra o..radi ca - G650, aryl ami no

adh cal . ChE SHTAD i8] BTN SNSRIV HEF R iOR R Gy veiTcTER Rgh B Hib&ar bony!
radi cal , CheldGhat ¥ &RNGCRH BRMYE atll@dt &idhe p@iofrof HéQeREYhamdnN0 radical; and
bis |ndependently at” each occurrence an |nt eger 0-4. 29. The net hod of
claim 28, wherein the ester-substituted diaryl carbonate is bis-nethyl
salicyl carbonate. 30) tiherimestiragthos! the aquepeophaghisradiysteds ifamecesstst byt ut ed

phenol has_st.ructur 1 cIoaIkyI
radi cal or ‘eA"E Ct%f? §PC rrgta F%n OE 1'i%(e:aq%kaq: meg% ]?Vi %éﬂ%esg lonatfe%egdcgg ¥ rrence
a hydr ogemahoim tRallpgesh ta0Me EHaNAraapOUR, beflddn0l PYOMR a Clturded BlKY |
radical, C4 - C20 cycloal kyl radical, C4 - C20 aromatic radical, C - C20

al koxy rad%&ﬁwnd@ﬂn°@Q@a%§@m6@PQHWfﬁﬂ§Uﬁ@§Km C4 - C20 aryloxy radical, CL -
C20 al kylthio radical, C4 - C20 cycloalkylthio radical, C4 - C20 arylthlo
radical, C - C20 alkylsulfnyl radi cal, 3¢4 - C2 cycloalkylsulflnyl radi cal ,

C4 - C20 arylsulfnyl radical, Cl - C20 al kyl sul fonyl radical, C4 -C2Q

cycl oal kyl sul fonyl radical, C4 - C20 aryl sul fonyl radical, C - 2

al koxycarbonyl radical, C4 -C20 cycl oal koxycarbonyl radical, &4 - C2

aryl oxycarbonyl radical, C2 - C6 al kylami no radical, C6 -C6 cycl oal kyl am no
radical, C- C6 arylamno radical, C - C4o al kyl am nocarbonyl radical, C4
-C4 cycloalkylanlnocarbonyl radical, C4 - C40 aryl am nocarbonyl radical,
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salicylate and benzyl salicylate. 32. The method of claim?22, where in the
tertiary am ne catal yst has structure, R 8wherein each R7, R8, and RO are

i ndependewolzgoe1@s0- C al kyl group, a C3 - C 8 cycl oal kypcTgrseans/ 0217 R , RS,
and R together forma C4 - C 0 cycloaliphatic ring which may be substituted
by one or nore G - C2 alkyl, G - C aryl, C5 - C2 1 aralkyl, CG -

cycl oal kyl imgleBy BsinPlig @ E@sFiuBaithRa dher @ona®3. The method of claim 32,
wherein the tertiary amne catalyst is selected fromthe group consisting
of tri ethylam ne, dinethylbutylam ne, diispropylethylamne, tributyl

ani ne, andvherginghapaptieypigpietiafamedvithriess tan e do afates ﬁifﬂmsathm@n%i n the
tertiary an.ne .ySt. I SqtLiet i.ne, b (o) f I ,
wherein t hvghégglfl gﬁ%@ltn){esg e helé llféo&g{n%ga?(glrar?gté ¥ (1)%_ /EP Hﬂﬂe% p?r? 1%81%18%1%%11?{1 i%gn

m Xt ure i soraatplvase farr angffRient gloatiors bf and pfodssst that $er etéridstitbd Xiik3t N+ R5
R6 wherein R3 - R6 are independently a C - C20 alkyl radical, C4 - 2

cycl oal kyl carbampteds forgredavitina coryeysian of atlgest 981% anha sertavibnolot deast 88 or
inorganic(%nion. 36. The nmethod of claim 35, wherein the phase transfer
catal yst is selected fromthe group consisting of tetranethyl ammonium

hydr oxi de, tetrabutyl amoni um hydroxi de, tetranethyl.amoni um acet ate,
tetranet hyl ammoni um formate, tetrabutyl amonium acetate, nethyl tributyl
anmoni um chl ori de, tetranethyl ammoni um hydroxi de, tetrabutyl ammonium
chloride and decyl trinethyl anmmoni umchloride. 37. The nethod of claim 35,
where in the phase transfer catalyst is nethyltributyl amonium chloride.
38. The nethod of claim 28, wherein during the reaction of the first and
second reaction m xtures the pH of the first and second reaction m xtures
are between 11.0 and 13.5 for at |least a portion of the reactions.39. The
met hod of claim 22, wherein the alkali nmetal hydroxide is sodi um hydroxi de.
40. The nethod of claim 22, wherein the first reaction mxture is forned
with less than 10 %water of fornulation. 41. The nethod of claim 22,
wherein the first reaction mxture is formed with I ess than 5 %water of
formul ation. 42. The nethod of claim 22, wherein the first reaction m xture
is formed with no water of formnulation. 43. The nmethod of claim 22, wherein
step (c) further conprises the addition of, at |east an additional 0.075
nol e % of phosgene per nole of ester-substituted phenol introduced to the
first reaction mxture 44. A polycarbonate containing an ester-substituted
di aryl carbonate residue, wherein the ester-substituted diaryl carbonate is
produced by the nethod conprising the steps of: (a) formng a reaction

m xture conprising phosgene, an ester-substituted phenol, an organic
solvent, and a catal yst selected fromthe group consisting of a tertiary
am ne catal yst and a phase transfer catalyst, said reaction m xture having
an organi c phase and an aqueous phase, wherein said agueous phase has a
brine strength, (b) allowing the reaction m xture to react wherein during
the reaction, (i) the aqueous phase has a pH, and the pHis adjusted, if
necessary, by the addition of an alkali nmetal hydroxide solution in anpunts
such that the pHis greater than or equal to 9.0 during at |east sone
portion of the reaction, and (ii) the brine strength of the agueous phase
is adjusted, if necessary, by varying the concentration of the alkali netal
hydr oxi de sol uti on bei ng added to maintain the pH such that the brine
strength is between 15 % and a saturated brine solution during at |east
sone portion of the reaction,thereby formng an ester-substituted diaryl
carbonate, wherein the reaction mxture is forned with | ess than 15 % wat er
of fornul ation, and wherein the brine strength is maintained at or above 15
% and the pHis nmaintained at or above 9 for a sufficient portion of the
process that the ester-substituted diaryl carbonate is forned with a
conversion of at least 90 % and a selectivity of at |east 98 %
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