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Bl CYCLI C HETEROCYCLES AS HI V | NTEGRASE | NHI Bl TORS
CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s

weappisitaz3pon cl ai s the benefit of U S. Provi sPomais2005/016595
Application Serial Nunmbers 60/603,371 filed August 20,
2004 and 60/575,513 filed May 28, 2004. BACKGROUND OF

e e el

fatal disease characterized by destruction of the
I Mmune system a he [ nabi to fi ht off life
t hr eat eni ng opp%éﬁﬁ%bpyq(ﬂ?g INYE F'@Hent
statistics (UNAIDS: Report on the d obal H V/ Al DS
m c, Decenber 1998), indicate that as nmany as 33
F'eﬁo‘?flth%wvﬁﬁ%] e worl dwide are infected with the virus.
| n addirtédt idventidterelAEOR the! ABIE lof @b atitgh wg tebMioRl df eaiiratory
infected, the virus continues to spread stimat es
virgl fréeftioge s point to close to 6 million new infections
in that year alone. In the sane year there were
FOXI tfﬂé 2.5 mllion deaths associated with HV
Deﬁ‘?ﬁ grodpd Atlyrrent |y a nunber of antiviral

dr Lma%pﬁtatew ARl ;rféSiond BBl huhdret bESIIIPR of PBESE edér*ygféar
can_be dlvbded into three cl asses based on the

al
pr SHETSAHBIPE: PR iteNEHBYSCRoe 8 SetAl Whres types Infect

hurBaid. | GelWéVer, t%@é]ll\l i§ @ he mdshdbiayh and l’['lﬂf@éi@\/ﬁdn%/ other animal
nel fi navi r, and ngrenawr are conpetitive inhibitors
p

spestest Hintigepis driftvapsrie ehslassisah herar inflyonia Ay Virgsesderimetee
anrtliafiRBRG i€t apbrOKHALEI9 500 MMMk Bbdile daFh hitieRite 84t .

abacavir are nuc| eoside reverse transcri ptase
Petiqgdigally ngwantiganeticalicdiglingb vitises emgree ?ﬁ*‘Hh@§e {aatlg@@ﬁ{lc shift

varidntshave i\ peentifas icBuse it dBits NS rasialyd@l mMoRs SE people
transcri ptase i nhibitors, nevaripine, delavirdine

nad
IntrPR]AIGSFANSHENIP) 18 arifieal é@xﬁ@r?éehugorbﬁnq/ PatAPIRISS Qf.a@tleenet'c shift

vird¥88 wiAHRAbEMicStéMfal unconpet i tive) mechani sm Used
al one these drugs are effective in reducing viral

r effFarenavinyaes mﬁr‘ect apmnaps, gther anymals g raaiap Peciehe Seyergdcute
Re%%&Syﬂ@W&@RQ% edee %ytacbo%ﬂavi?GQWét RERNY émer ed in China
wever nmbi nation therapy has proven very effective

angsprpad FP @ ather ﬁ@'ﬂﬁﬂ?su§%fﬁ% 'Ssﬁjblﬁ?tt%@'l Genaygue Wethg’@h@@tams
net%m‘io%%ésxkﬁieﬁ?s h&n@llﬂﬂﬁﬁé"n iﬁflué?%&'vﬁﬂé&s S!A'Pié \hr%s%y be

where conbi nation thera is w del yavai |l abl t he
deseiihedas an WWW@‘&W«%&O%‘&V'H@ Wﬁgddibﬁ OGP Y'F"tﬁl aéldl tﬁe vigus that
caubed theh @’{]B/ hnflgenﬂgl Paﬂ%ﬁ'ﬁd'ﬁ’(bre écoﬁ%mod—%*@' s%‘éqﬁenf%l B@th viruses

Fur her,

shage thrg ini jlerl s'qgwgnce NNB@I@KIII@E@;" mglggtmq;g@t g'@(y)may be rela ed. Both
corsRERUEED Qﬁ&f thorﬂ?»(ovﬁ‘héespeﬁ‘é KROWS tAhfect SSRBIS bites AMtPh@nans.

| 'ar ge nunb his therapy. In fact, approxinately
Bothoirgees mveptb@@éw{}stomrqasmeeirwfaelmalé nbirAaRs. on

t heﬂ\%Pé/rerﬂ_élﬁ@é 'ﬁ%@& irf ﬂblanSr BHERS bf ¢ F‘n%n{ §r el fdn kY

t he energence of viral resistance. Viral resistance in
respifiatary \gr @L@S«‘é‘@n%y the rapid turnover of H V-1 during

the course of infection conbined with a high viral

nmutati on rate. Under these circunstances inconplete
viral suppressi onSYMMARY BF Thils IRYENTEM drug pot ency,
poq'g aCOSRLAGNGR IR frB&rt nlltlo‘ﬁaé %jeb%d@f &Ry |[Ef"?’é\/en’uon of
as Intrinsic arnac ogl tal barriers to exposure
a rm'etomewral énfection igacyhiect eamprisss ed@indsieting lorasidrubiaghpe
eff?étn%% r]em{rﬁ&r%oofuiaﬁ]&!c% ot 6P%o mgﬁ%t t hat
eve rep I'cat1 on continues even en viral plasma
| evel s have dropped bel ow detectable | evels (< 50
copies/m) (Carpenter, C.  C-}- Cooper, D. A ; Fischl,
M A; Gatell, J. M; Gazzard, B. G; Hammer, S. M;
H rsch, M S.; Jacobsen, D. M; Katzenstein, D. A ;
Montaner, J. S.; Richman, D. D.; Saag, M S.;
Schechter, M; Schooley, R T.; Thonpson, M A ;
Vella, S.; Yeni, P. G VoI berd| ng, P A JAMA 2000
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R3 i s hydrogen, hal o, hydroxy, cyano, C alky!,

C3- 7cycl oal kyl , Cs-7cycl oal kenyl, C1-6hal oal kyl
waizeGalkaxy, Cl-6al kylthio, Cl-6hal oal koxy, N( RETUR2)05/016595

NHAr 2, N(R6) SO2R7, N(R6) COR7, N(R6) CO2R7, OCORY,

OCO2R7, OCON(R8) (R9), OCH2CO2R7, OCH2CON( R8XR9), CORG6,

CO2Re, CO\I( R8) (R9), SOR7, S(=N)R7, SO2R7, SC2N(R6) (R6)

PO OR6) % C2_#¢R12) al anl E%ﬁz)@ Iq?or &3 R4 is
ea

hydr ogen, hal o, hydr oKy, cya
Cl- 6al koxy5C1- 6hal oal kyl, C1-6hal oal kgky, orN(R
6) (R6); R5 is hydrogen, haI o, hydroxy,l| cyano,
Cl- 6al kyl , Ci1-6al koxyCOOH 6hal oal kyl , @i - 6hal oal koxy,
orN(R 6) (R6); R6 i s hydrogen, Cl-6alkyl, or
C3-7cycloal kyl ; R7 is Cl-6al kyl or C3-7cycloal kyl; R8
i s hydrogen, Ci1-6al kyl, G -shydroxyal kyl,
In Bamn@(CA; 6 komgl)%iédermgencacﬁ(aﬂKIyl 6da aé;ktgdea‘régmerﬂl dnd X is an

63l I :

ar s RELOREIR s <R BRI okl Xindovproptar
or GtryifdrBpORO) taken together is azetidi nyI ,

pyrrolidinyl, (R10)-piperidinyl, N-(R u )-piperazinyl,

nmor phol i nyl, thionof holinyl, or dioxothiazinyl; R10

I s hydrogen, GRIBRIDESGRIBITIA OFHE ORANRYES R11 is

hydr ogen, G -6al kyl, C3-7cyclol kyl, COR6, or CO2REe;

R12 is hydrogen, hydroxy, N(R6)(R6), SO2R7, OSQ2R7, or

di okigt h'slami/mawrylvﬂkﬁ inflieazeeinfettetomice, apy/coropards SAVy07-treated

val er%l] act capr ol actanyl, mal ein do,

MSZW 8%%&%mg?a%| oxot hi azi nyI and i s substituted

with 0-1 substituents seI ected fromthe group

j t t hyl, d
et heon R SN e or CL- bl kyl: Ar2 i s
tetrazolyl trlazolyl oxadlazolyl thiadiazolyl
P astigned Wil e g b i presohiiR RP elgtes & patment or
prgiehtisn of r@y;blratcm'y Ivirgl infektiorybyi atinfiibteriny dn axpnayiomadimyior

oqui nolinyl, or indolyl, and is
CO&\BB%’E‘* {Oﬁwj%ﬁ?t h 0-2 substituents selected fromthe
gr omaceordansd witlg andthbBémbodliyiant theiavertibn rélatesad kghtment or

pr@@qfé&fﬁq@é@)a@/&d ng%@&ﬁ%tgrgmmc%&%%odulator compound to

aQQdIdﬁOZN( R6) (hal ophenyl ); Ar3 is phenyl substituted

C on ag:pgrﬁéng? \tlvhéggné%}%l&e%tmewd f Omvgﬁorg{q%fgs’ to treatment or
prévkenfied ESeverd Adute RdspratbrESMdromé&{SARSY inal diplact by administering
Cl 6hal ogl koxy, N(R8)(R9), CON(R6)(R6), and

a Cr egmPPENGi oxol anyl phenyl ; and X-Y-Z is
C( W@@éww&h SlilRd furtece MbédirfehfRide Rverition relates to treatment or

or a phar rracegtl ca

pr%\"@é‘ﬁ?i% gl eé‘é ﬂ”C%FU%P'&& r%'wéﬁeaag an KpgyRgmo %'ﬁ@EPO%POU”d

t heInI d@é@ﬂbh@é"wltﬁ yét S eRthodimdre) rtﬁé‘hrﬁ'ehtldﬂ"h%léteﬁb tfe&atment or
6( Ar VUCyI . Anot her a%ﬂect of the |nvent| on. is

pr%\&ﬁlﬂ%ﬂfoormorrwe@wmsé\cqm #phybrid iafeling Mepd ’HQE&‘%{WQ@W

lmtrmoﬂnemafor@anpéurw e nd of Formula | where R1 is
Anot her aspect of the invention is a confgoun

For Ri§l %rablymww@ I§ DapyealigRaROSt ASErRRY @5@@@%? afhwgnan

patigention is a conmpound of Formula | where R3 is

hyd hal N( R8 N( R6) CORY, R8)
oé\%%%ﬁ]ﬁﬁ@ja %mfé vey SR rv%mﬁee} lqﬁd%m?é %&fscontact

Wil subpeoted NRERRY cREHECor iRlcatrRBs Mﬁb’@ﬂét Oggmplt@nancconpound
of Fornula | where X-Y-Z is C(R1

C(R14) 20CH2CH2 > or C(R14) 2C)CH2CH2CH2 Anot her aspect
of the invention is a conpou2d of Formula | where
X-Y-Z is CH20CH2, C(CH3)HOCH2, C(CH3)20CH2,
CH2OCH2CH2, C( CH3) HOCH2CH2, C( CHs) 20CH2CH2,
CH2OCH2CH2CH2, C( CH3) HOCH2CH2CH2,  or

C(CH3) 20CH2CH2CH2. For a conpound of Fornula I, any
scope of Rl R2, RS R4 R5 R6 R7 R8 R9, R10 R11

—~A N ~A N N~ Ny
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not contribute significantly to the physiol ogica

activity or toxicity of the conpounds and as such
woumstiizaig as phar macol ogi cal equi val ents. TheseCsaiSt®s/016595

can be made according to common organic techni ques

n rC|aII avai | abl e reagents. Sone

anl WE“@H?C?U 3Bk ?&m?%pﬁ dracroedance wrtgér,\%pqeg@@t,invention, comprise
imhesphatialatdss oMFsitwulLhl oride, citrate, fumarate,

glucouronate hydr obr om de, hydrochl ori de,

hydroio de, g@glde Iactate mal eat e, nesyl at e,

mtrate pano hate; (GHebimat«C—sutX at e,

tartrate, tosylate a d X|nofoate. So cationic salt

forms include anmoniu al um num benzat hi ne, bi snut h,

cal cium choline, di e¢@yam ne, diethghol am ng,

[ithium magnesium neglum ne,

4- phenyl cycl ohexyl am ne, pi perazi ne, potassium

sodi um trometham ne, and zinc. The invention also

Lnclydes all solvated forns of the conpounds,
In Earr#f%& 25 }Ohgxﬁ 5 fydrogsy, aelealkylier A geptidsriradnarnteand X is an
ararhgtld dri Hé@é”rb&w:hé amirfdeacihyisa @érﬂ&h@@{he?&f | pldfdraBly, X is L-tryptophan
oxrﬁ % of the conmpounds and as such function as
h flogi cal equival ents. Solvates may formin

stoichionetric anmounts or may form from adventitious
sol yentor .a conblnatlon of both. One type of solvate

i s PRRIPBTate dgrivptivenel the apnerficrasheteregyeliqiaino acids for "X are:
anfidss0 Modbar @i-(d1ey) Bk 3bisstitAsadiday M Ride308Rd &F,-E N ikyl or

nﬁ m%qu%ﬁ§0f the invention exi st i n St ereol soneric

a opriRieAex ShalkWeneiatias far 1R ﬁr@rtﬁ@n@@ﬁmuabra@pw alkyl

grcﬂfpstdﬂe t6 @mmmn&c bé&ﬂ’ gRSp8 MRt » BBt 30 Larbon atoms, and
astereroners e of enantioners 1s shown

DIk oS HER & GRIDRBRHIP K A00 SOHMICY FHHGorSt. cPsarabhdhescarbon
of ReECH BROMP thewhheFarrrﬁma Kh%sld%térébb&ﬂu bFé%Hokﬁﬁerﬁh #s 2, thatis -

aut nerlc forms of the conpounds. exanp
dif ﬁ@Tﬁ635§?@x¥@9@ﬁ6mh°%@lom1 Synt heti c N@thods The

C Om@féﬁﬁé‘d éthbddithénts ﬂﬁl%tdo%boﬁﬁ@s Q@ch"%d? [pglfu‘t’ﬁﬁh %y ptophan,

t hods known in the art includin

Y- LrQJPﬁaBM' hdrvetarbam.y- larﬂarternylt%fcvgp% fryrioptane birmethylsy-
L- gEFlﬂﬁﬁWIOLﬂtryB_tBBhé’rﬂN %@Jtﬁ% Laamwlm-t%%‘opﬂéﬂt El_t %lﬁta%h ybtophan,

di stinct from not be conf

B- Lv%?ﬂaé%r'er&ryﬁ)tﬁp?% aapl a(? Psasmrtvlﬂetry@@wh%rf Ftar@zcularly preferred
embB@ifichtLafliz® R-DHI U\ﬁaM?I[L ﬁ'%tﬁﬁhérf' sBﬁ@tnﬁ%Q F‘f@ﬁe@foeasr@%@tw
only to illustrate how to sonme o e compounds
Thege @qmoqnﬁ% énehher!xs fOS@FﬁP%'B@rﬁmﬁ@Q"@thqﬁe phgmEsesiiced
accferpfﬁﬁleaé‘aléRﬂ E%@'@h‘@oﬁn@#% bﬁewn%ge ﬁ:ﬁ%ﬂﬁéﬂgflcﬁ\s]théreof are

according to Sch can serve
disglpgRciptY- %gpg‘ieah'ﬁ@ (%%G @?%ermrporaw hsrﬁm by referepce. ca M

P
E[:I ?ﬁﬁdr@ﬁ@b’rﬂgo%ﬁhs%%% ‘é E)btrt]ésrﬁﬁ' S do%ie%]ﬁ the range of
abquf 010 mgr Dogages mey be aﬁmgteredtonezm nise times \pedwaek,

prelfé/rQ!SI? BROEN G basib l_\!‘VITHD eQ %dﬁﬁ dﬂer@ﬂ dhelo¥ fore s times per day. The

trifluoroacetic acid I nt er nedi at

dos,a@ﬁs Byt hegatifainisieae by m@ramuacuﬁer injegiian, elthavghrothgriforns of

injekt e r

ekt By R el g ERaTAn Oher ERAE bl ApENaht SR sl o

nagsh swalatipn er erat ingestipn mxabmamdloam de coupling reagents
can be used to effect the formation of the am de bond.
Wien Ra is a | ower aIkyI group, Ra ctan be renoved
under ester hydrolysis conditions, such as treatnent
with NaCOH, LiOH or KOH to deliver the correspondi ng
carboxylic acid I- 5. Alternatively, Ra can be renoved
by nucl eophilic displacement3-using Nal. Wien Ra is
benzyl and substituted benzyl, Ra can be renoved by
hydr ogenol ysis. Internediate 1-5 can be coupl ed usi ng
am de bond formi ng reagents such as BOP, DCC, EDC,
PyBrop, PyBop or other reagents (see March, J .
Advanced CXganlc Chen1stry, Fourth Edltlon 1992 John

- "~ o~ -
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reacted wth hydroxylamne to forminternedi ate |V-2.
This internmedi ate can be reacted with a suitably
wonoisaez@e al kyne to form V-3 which can rearr ROG&/SL®S/016595
from internediate 1V-4 according to literature nethods
bertson, Jour nal of Heterocyclic Chem stry,

197 ' PIREeT refﬁgbqﬁga ts, the gempoyngs k&ogndar ane Botivisierad at a
dogagereithipiatrahge ef éwwb 092D R, rﬁb#%refe %H‘d@’gblgg of about 0.1-1

ﬁ?1ppropr|ate a- hal oacetic acrd (V-1) erein
eavi ng group such as d, Br, OIs, OMs or OIf, to
del Drzeargesrmw areel bétnﬁea‘s’m%d i ﬁhér@@j\‘ag% g 'kﬁ%grérlr‘\esubject body weight,

n be transforne
"‘”@ OFS%%%'HSP%&‘%ﬁr PReutfh -1 mpéoqrgm@ekhdﬂmamympmemreterabry
wittrizt the diandesfidbent @Y - 18l micrtRt R palr l@legr%'rﬁ &hd rgc%gﬁrefer%bl at about
described in the abo t'he am |¥

1 rﬁ'ﬁﬁ%@? pr?eﬁ?c@é%’f‘ed wth internediate V-5, in the
pr elneinded afe iolbgRaly 4Bive QKQB%eﬁ‘avuﬁogﬁldému?%oh Qéfefje%) elongated,

rdlntﬂlnter lﬂlate V- 6 [Tati1on o
re@%ciersihprd% 8IS meng e%@"'é'@@%WﬁlCh@ﬁé%fSE)blqaCé‘ﬂb’lSh@stanﬁally similar to
thatiof BCVeOty ey h@«nscarmr ddiRed SéMIo‘e' H&.r@l&uﬁ%n&‘ﬁgmology with SVC-

07derr ﬁ]%tf ¥ treated wth
el Bt i Ty 'P% SUgstgntiapyte $ﬁfﬂ%Wﬁﬁwtthebetantlaﬂe thesgaine

acﬂmltytabscaynyhe& s of final conmpounds using nethods

des i.be? n Schene |I.Scheme V V-1 NaH
Bl 52 PP ulabR metpd, AP HyeHYG
Peiﬁm%ﬂﬁfoanH@nubﬂs IEIMRITE aNdl thedj@Bt hyl thi opropanal i s

convertqed o di oxol ane VI'-1 using wel | known
T o

chefictHg lorqneAmRadimaint; & Formue Phsanaaupt eyeyrbaiadministered to a
pat(e'ﬁlls/[ﬁﬁh\ée,d df imkrfiBe Bfi Mﬁ%ﬂ@@s@gs o bestéﬁ%@f #Hu@s ly. maintain an

nmedi ate VI-2. Reaction

t
im Wb"v? H‘é@ i %’I feciive/pmQuRAf e Fermusad compokied inthe patisrs’s
ciraulativy rslystefH de a\'ﬁea‘lméﬁt%}rrﬁé\f&rtreﬁ pé@nﬁ I’J&Bﬁﬁ much longer

es c[lbed in the previous schenes

tre ?d‘F‘@H RRIIRds \are HO’@PI“B@GG in agepreanas: wigh %‘nemrmm Bvamjon,
embeditieht dffihd lh@erﬁfbhﬁﬁo?rMbEgaﬁ%lﬁfycfdnh& Fy%&iﬁ%‘i@%goem immune

eslI's can e carri e

| et
S’“”&‘ﬁatmgr%? ‘é%eeﬁgﬂwo%éfrﬁeﬁ@mula Achemeund inTiveEhtiantsl ctrbuléiory
sys%dblﬁh@/ﬂreéimenf\ﬂfgnor%@.%?Qﬁeést%lgoét &/l f‘[’\ L ae: lﬁﬁé o‘fir?]gt%er

b\?c{ustratedln Schene synt het1c pat
empeiments. Kepimept pertasspre fas st ieﬁaitamut(eﬂemandreveh fcmaanplb@hty of

dayk[ @staﬁﬁé&dortl&@éﬂeH%Q/E\Vésig%rlfgnf@nﬂétteﬁ 'tljleﬁ QbR nts, asa(}e?ned

VII-I| This in turn can be rea

aboze,crmvmr%m stwlqjmgmjf@gtr\@rﬂm@uﬁﬁof\mB-FZrmulhlﬁcd:Dmpmrnd are
l;
subbl%nf SRCoREnMUsIY hXiAMheY rF?‘fF] gkfaltlgﬁgsrﬁg: I%g‘(ﬁ’g%&/ﬁgl% may be

ar boxyl ate ester to
Sep & %”@?‘trﬁﬁf@"q“ﬁt?@m%mfémlacahdliferealntidluratrmsrredl ate

V| b &co%b@%ﬁth%n@fenﬁ%%m‘r trtﬁé RORALAA S5, ng%gdé%ﬁ%rnguously

A'S@vat i ves can acconp ed accordin
infupedsifapaijant, e.g., Q}gﬁgr@remuﬂrnfusren,zqwag|thmtreétmdrnEperlod so as to

bEEARHIN on i rrf’i‘ﬁi; sﬂ‘ﬁgfﬁ netional
> ou I)ypr(r;t e%&?ggﬁa%gh% achieve ! gn fﬂ‘egenzwowwmfﬁe
Forrg l@etf COERPYNCLIB AR Patishts (:rquat@xalsr{zﬂem KiGafusionMady) be carried

out BB su.ta%tﬂneg ok UD of VIII-1 can
gjrﬂoe}rde n u&rﬂ canﬁb pI ed with appropriately

S uﬁ%@m@meé@ aamm@@n(reymmra)‘ tmsrfmgmaarx lcokupouwd @am Isfemaintained
1-
e e ol R AL e e

the % c‘@fnp@upd'm the patlents crrculatory system. Suitable injection regimens
azabenzotriazol-1-yl)-N, NN, N -tetranet hyl uroni um
hexaf | uor ophosphat e (HATU). Al ternativel y, the
correspondi ng acid chlori dedcan be for med, by
treatment with oxalyl chloride, and reacted with an
appropriate amne to formthe am de bond. Renoval of
the benzyl group can be acconplished under a variety
of conditions including treatment with CF3CO2H or H2
(Pd 0. Scherre VI Scherre V In yet anot her rret hod

s o "
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Schenme | In Schenme X, I X-3 can be used to synthesize

the benzylated internediate X-1. This internedi ate can
woeowsanzdded on to final product using nethods aaalusy®e®16395

to those described in Scheme VIII.Schene X The

m%ﬁﬂ%@ﬁ;ﬁ’i ST L —
ot AB MRISHONBYBYF . ot It JIoVrsHBe patd subs)ansiahacmtieuously
mdigtdinobé liramiude stidulatihgletié i/ @rﬂoﬁ‘m@fﬂﬁggnﬁhnaﬁgﬁtﬂgtoﬂ:ompound

th hioride |
oo S oRiTE HhcnlaPs S Sunadpatesaens oetoty to t

e

mtAMgdmemommpMmat S@MgR@nEARRRIH LS8N gﬂrg% or@LIaA
co#@ﬁv\@] met hO(SJIs The [) ulting car boxylic aci
hEIMiystaliopval e rérﬁ%’étam@llyiomrﬁgrailpa,mpwmg o one
enmmﬁtdmarbmedccfrmh%mmueiéﬂ%ﬂr% EdHhuNEA l&eﬁlﬁourﬁﬂg‘?&? tr?efltgtent
9{1&5 3% Brou,lp by hig enol ysrs or acid
PEHSGP T =L aBP Y f s Rblyy esuitinueussaiveion isarrienout for
lon@bt perivals| mhraMbEpénbdgmﬂea&%b%h{% 'saﬁﬂ,thEQﬁ% or longer. In
Schene 19" 'R

res nted in Schenme XI| is given in

ot 88 Hbeﬁ)és tcggtrrg@yg fnflgqr%rﬁ Qfatigast abowt gnelsiay, and even for a

plu*‘qm_lmﬂc}ezyeduatmds fd?f%né@\fé@kbr m‘br&ar boxylic acid coupled
onet

- fiuorobenzoate. A second

to et h
hyd PS PQ%’ egn!i) ?nténthe g#’ﬁ‘l"@ dueampqun igpreRéenttin earmabreaceutically

acaeptyblleiiuid thrier, $060A8wWa
vaTilb of t élﬁ;rbenzyl ngré}cr)ﬁ '?%a%?o%?ﬁ'&’% h@’éﬁﬁé{al

Corbcreggﬁté‘t@ A5 XIll I'n yet another nmethod, Schene Xl

\%

i ITUr@tprréi@ﬁ ifveRtiGY At D8ShSriek aaifionaishds acp‘?r%rgioalcg%/ active

starting from

CO%”%?‘% 8?'Bb%3'ﬂ%? rﬁ?rfslé'ﬁ Ze¢pmpasinpfceniugated io ematerid@othisiencreases
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used
catal yzed coupling. These internediates can b e

further nodified t o provide sone o f the conpounds

o

f this invention.Scheme XXVI ( iodophenyl)nethanam ne
Anot her method is illustrat®d in Scheme XXVII. Scheme

XXVI'1 In Scheme XXVII11, conmpound XXVIII - 1 can be
converted to the correspondi ng net hyl sul f onate
derivate, XXVIIl -2, which can be subsequently treat
with sodiumazide to yield XXVIIl -3. This conpound
turn can serve as an I nt er medi ate for further
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NaN3 Certain exanples of the current invention can be

synt hesi zed according to the nethods illustrated in
waehsnmaz3XXl X- XXXVI 1. Scheme XXI X TMSCl, Nal  PCT/US2005/016595

TMBC 5Nal Schene XXXScheme XXXI Scheme XXXI'1 H2

Pd- CSchenme XXXl 11 Schenme XXXl VSchenme XXXV Schenes
inveRiion.Sefiectivelarutantaerieraneacs\dll matBiials agderatooliin Hedst as being
nortoktd aHELt A& i Sq‘gr'\ Qkﬁrbagtﬁgﬁﬂnmuhégen-@ Te%}ﬁ%%s"églkz‘nérﬂm\é'st ro

activity again ntegrase
| abéhe golutes maxthe Sblﬁmh%abalbouh@nthedl%oly@hyiéne glycol (PEG) is a

paﬁﬁdu?a%,q,yéfghgd gn!gi;n%p PVT SPA beads (Amersham Phar maci a
. Reconbi nant integrase (0.26 ng) was

i ncﬂjb%upewnwr £an be eotiegated foothe Formila AacorBFou@d Hyrdmyisuitable

HEHTE RN 1Y R OB LR
Patefitdios. HIES,3BRet.Veadtes diP WaBBEs 60113R 6 4 and £t ey 483 Avell @s PCT
|nt|@rrfdt|8ﬁél FUBNESRRKY & VP9 r9§§1 369(&,"%\%1‘%% &8 HSforsidy %Fe‘i'n by

Count NXT
refﬁéﬁ‘ﬁ@r Eobimer(x) egn fe icomugatae at e o!i mplumﬂty:bftsntea vvas as

d

eS8 LGB0 A B -
t'tfﬁmrg@fpebmn&ﬂare described in Nucleic Aci d Resear ch
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22 Tt Bk 23 M BB S0 58 SR P
comggsitien, Gan@lcnpt tf@ \geigitt afihenpolyreeRoapgadibecte conpounds

e e

PreREs mm\SUVBfRALa"VNRE@EEIeaﬂ& pbdira |hmummmmém(aa
I nventi on Lﬁﬁ E)érﬁ‘gscJ glzn\-ggﬁtb%g%%%t%\éd W'ﬁ-'oaq WL rfer%rr CTUCh as

inteyiferon @tthaewherein lptGdeHmtalpha -2 isrprefiermedt Suitablé dasages of interferon
ald&gfﬁ)%éfgé in Hgsrgﬁdé%f'a%% { 37\/|th Background Art

fec af fect hundr eds of
mi | Thebﬁ@n@ﬂa ﬁwmp@ued/ alsy cgehe adfirésteregrvetit dthereintnypes

St"ﬂt"ﬁ"d?%ﬁsmayée{iﬁ es, A, Band C. All three types

wever, type Ais of the nobst concern
andThe mymt@@tlsfuMBylllmttmd ayntheeblicsyieg exsnplénvhigeisinot intended
toB'éhrthtm ariants of classical human influenza A viruses
-energe annual ly and i nfect approximately 500
m I | ion people during a noderate year. Periodically
ExQﬁ:?! @ptigenetically distinct viruses energe and these
Igenetic shift variants have the potential to cause
pandeeitoxicodrtc hypei afl pflienzh vinuk |A enA/AcﬁI/ﬂe@mHBNz) was used. To

i h I
orebiEELRRRES Slo S BBATME Rk T 0-L it cr kel SRifipre ace. an
ampaunldeviihdyqpbilized Irdilenz8oMras froithis esllectidresftP A3ty Te Res04riaR Institute

(St%éﬁ@%@i%v%%@@tgg 1@2035 B’gfs?agi%% &,(@)ﬁ%b Iae/'\n?ﬁf:csz rh‘%gltng fitlids with 10°

and Mot dibltibys.dinesg oids werdfuriseradd savireidiation 801®éMBfy0s. Inoculated

emgwgg\&é{gsiﬂ%%ag% flagégﬂo a&ﬁﬁl’ %ﬁé naV| r qdo%lfftc‘gﬁor 1§ 20 hours.

Virusitonteinig fllid irsreseacbARBr\G wakstitrayd hermlescm i1brRd6as dérmine the

rtho r oronavi.r h e SARS r and
reBRAGAE,T 1 aEERa T b of SHSeh e Bieekopab o passage
spegiraeres witit ahfeast 1g2Feetitsegire et ctddodrit diutadsEE® ST Ea@h of these

flu@%'yta%)glls?éfogg@o%ﬁgggw %\%ﬁ%ﬁ{ll IGquﬁ@'gI niﬁ%rttﬁengrotcgf?ure was¥'epeated
ort homyxoviruses are known to infect animals, birds
and humans. Both viruses have the ability to cross
over fromanimals to humans. There remains a need in
the art for nethods of treat@ent or prevention of
respiratory viral infections. SUMVARY OF THE | NVENTI ON
I n accordance with the present invention, a nethod of
treatment or prevention of a respiratory viral
infection in a subject conprises admnistering to said
subJ ect an effectlve armunt of an wmunormdul ator
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prevention of coronavirus infection by adm ni stering
an i nmunonodul at or conpound to a subject. In

weacesridzige with a further enbodi ment, the i nveariusmos/016595
reI ates to treatment or prevention of Severe Acute

?FF at\):) androrre (SARS) in a subject by
ONgaAiest éﬁugﬁa BRIngHid ovitid bermeaglutinimpitars 0:51271:1024 was used to
deeemmfejlan&em\u érBhrﬁhbMexﬁeﬁMéﬁﬂWef enbodi nent, the

|nve$} Ig | ates to treatnent or prevention of

i nf IIPERYS PERCGeR1BP Qutbred ChMhfamale ati¢enagesid weeks were purchased
frdnnmuechiﬁdtérﬁmélf fAENEP QRISEhir ) hﬁ&&%ﬁvdﬁ ‘fﬁct\évhﬁ.xgm ftanij Jept in air-

rrb di ment, the invéntion
COB? %ﬁ‘ Q&F‘f'Eﬁetrﬂ@ﬁWfB\ﬁemggrawecﬁ%\m2r©sncﬂ1§zwnlddyof55+10%

Thiepfaged Gioen bwna@mléb&atew ¢HowPdhd ?&%P/ it Conpound
to al_hsub%ect Pref erabl’y the sub] ect manmal i

nost' "BIrEFeaR @V't’ﬁ%mm@}leeltour)s Ofa9-ﬁlmmnqiaea@nand treated with 0.1,
1.oodmmm Figried $OV-07GH 0 R rRMESEE b@r“oé?ﬁaﬂs Gth%gﬁ@cl'Sﬁ;egjsoewas treated

hi ecayse of contact wt ecte
W'tB Qggmefl’fgg ﬁ}re? daysafter thedasippplisation all mlce were intranasally treated with

LDag )’l?f“ﬂmrﬁbhta(imhgﬁm@ EOALh 3bEeK n&s‘ffﬁf@ﬁ’cﬂe‘f‘%hb@ eﬁ%?%ﬁ%ﬂ% fasand later

sent i nvention, conpfise i MTUROND
Ob%?w%g?fﬁlfg d3%$- Formula A, nis 1 or 2, Ris

hydmagesm @‘?s\b'n of Srtivdl cOfve8b@GRER d8nidi g%gg(/ r | vé? ér\%ps was

orratl c or heterocyclic amno aci
pe‘??fg?e@dfs'nqﬂr%%?%qeﬁ X is L-tryptophan or
D-trypt ophan. Appropriate derivatives of the aromatic
heterocyclic am no acids for "X' are: am des,

Regulls - or U -(C1-C6) al klyl substitut ed am des,
ar yh'ﬁ@}éiﬁ§urvﬁlﬁl‘jde(tgﬂor§ﬁ§ cﬁ.lp@ﬁlf |ee§r wit f’rfﬁz%%‘r%_and medians of

roprlate acyl
Sw@&é 8r unbr anched aIkyI gr oups of 1 to about 6
carbons acyl groups from2 to about 10 carbon atonms,
and blocklng groups such as' carbobenzyl oxy and
Tal?'eﬂutyloxycarbonyl Preferably the carbon of the CH

—aaan

qT 08B STOMI 1 T N R e 8 3 RS iy SR neien — Twormioe

# : I T 1 1 T
Whelndhd® : M e !3 Flt 508 6 ok Lo dnd dd0deti k12 | 13 [ 14] survived

ule 7 I

Y almanhds lsich 4s gl -0 il ut arlyt L= t)r yok ophan] -
2c-Log1utal t-L-trlyptophan, | o -[L2dl utfaafT-N - |- [ - [ -
i|n-foareyl - L-triypt gphan, [N (91 T2 [ 2 (1111 - | -

+

4L-g'| If?iallyi =t yplu“ tH—
Neacetyl-Y L= gl ut m/I-T_-trvatQ)ph%n 1C i i e A B B

-L-gl ut anyl -Dtryptophan b-L-aspartyl -L-tryptophan
and b-D-aspartyl-L-tryptophan. Particularly preferred
enbodi nents utilize g -D glutanyl-L-tryptophan,

Tabieydet i nes referred to as SCV-07. These conpounds,

nmet hods for preparing these conpounds,
nhar nac uticallv acceptabl e salts of these conpounds

avg %br | ati ons thereof are disclosed
# i fmgrkg) b E@'Vaé&% . 878, incorporated herein by
1 ref(EBSpce. The F70@)rml a A conpounds may be adm ni stered
> |as &Esa es T therange—of about 0.001-10 ny. Dosages
dmini st r®d one of nore tinmes per week,
3 preT@ratI y on a9ddily basis, with dosages adm ni stered
4 onqoq)r nore ti per da The dosages may be
tered by 1 htramiscul i njection, although

'Q\Oggrcof%’laﬁ%d 9P BSsjreated GFPU@rhY lagrRankoastay be uti | i zed,
and other fornms of adm nistration such as oral or

nasal inhalation or oral ingestion may be enpl oyed.In
preferred enbodi nents, the conpounds of Forrmula A are
admi ni stered at a dosage wi-Thin a range of about
0.01-10 ng, nore preferably at a dosage of about 0.1-1
ng. Dosages nmay al so be neasured in mcrogranms per

ki | ogram subj ect body weight, with dosages in the
range of about 0.01-100 micrograms per kilogram nore
preferably mnthln t he range of about O 1 10 n1crograns
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separated by non-treatnent periods of simlar or
different durations. In accordance with one

wentsdilzsnt , the Fornula A conpound i s conti nuBasiUg2005/016595

infused into a patient, e.g., by intravenous infusi.on,
during the treatnent period, so as to substantially

C@@E' nuously maintain an i nmune stinul ating-effective

1.

nt of the Fornmula A conpound in the patient's
ci rcul a{ory srystem The infusion may be carried out by
any “sUEthogiof treatipant ot prenentionsy arrespifatony viral infection in a subject
Al t SPRRITSPE Egministering tosaidpatiebtjamefiedive eeuRbofan a A
conpyBigoRAUBier samRewid@fFosmulasi t o substantial |y
continuously maintain an i mune stimnulating-effective
anmount of the Forrmula A conpound in the patient's

circul atpry SWSfem Sui.t abl e 6@?0“ on regi nrensmay
12

i ncl ude an injection ry 1, %6, (ett—Xhours, so
as to substantially cgntinuously maintfin the i mune
stinmul ati ng-effectivefamunt of the | nonodul at or

conmpound peptide in tAO@Htient's circgl atory system
during the treatnent period. Although it is (A)
contenpl ated that during continuous infusion’of the
Formul a A conmpound, adm nistration will be for a
subst anti al | er duration, according to one

lon
WhERRTh & 8 2 Res Biiioaseiuaayl. alkylesiameptide fragmeut; eod X ig\an
ar S hgterecycl; aminpagigh grederiyetivediiersof.at | east about 1

2.

3.

4,

10.

11.

12.

13.

14.

hou% More preferably, continuous infusion is carried
out TA@Mat rClgiar f, yinereins ¥dé Lde/ptaphaper Pddptaphant

| eagt about 6, 8, 10, 12 hours, or longer. In other
embdBF MsiHed ofcaim Tnuksrsini ssidieanapoung is BEVeR7.| east about
one_day, and even for a plurality of days such as for
oneTQ%é’l?“&ﬂd Ffstaim 1| wheseinesaishisspiratentviral infeetidfoisradaaoravirus
conﬁfﬁﬁqen-i s present in a pharmaceutically agceptable
l'iquid carrier, such as water for injection, saline in
phy Sh&Mmedfiasar claisndemereinississrespirateiy virblanfectidreis pnasferhza

i nviBfRdiot al so conprises adninistration of a

physi ol ogi cal | y active conjugate conprising a Fornul a

A cHifpBEHPdd glairg dtwhereio saidvaswirdtery vishliicleciioncs @ases

hal Priqneoyifus-ersOYiris hybri infsefiound i n serum of a
patient when said conjugate is admnistered to a

pat T hinethpdeof gigira i viherein palgddnfactiarbis kBRI Virys infection.
non-anti genic polymer.. Suitable polynmers will have a

nol Bumgkhogeaf g%tm Viwheirein saiddnfgetiarf is ab dnflue AL viaBanRefon.
preferably within a range of about 1, 000-100, 000, nore
pr efit& mBtHpd\f claim 1avheseig saidfcoatpound &, ADARBErEDE, a doghge
nosWithip afrangeopfabait il i Oang.ange of about 10, 000- 30, 000,
with a nol ecul ar wei ght of about 20,000 being

par theciptioppf glaish d whercin Thid qoolpprmed iscadmibistesetbatsa dosage

i ncVititred randge eflabouil.éflenabl y wat er - sol ubl e at room
tenperature. A non-limting list of such polyners

i ncinegeethor phrkip é méersin daidlvomppohy iserdmisisiehedst a dosage
pol Witimg Irags qfiapoul 0.0 PE® nicrograimspen ijdgraes guiieol isady weight.
pol yoxyet hyl enat ed pol yols, copol ynmers thereof and

bl o%fl@_@@ffh@ﬂ phelain 4 ndweeaii saig icompdent isteattinisierasedter dosage
solwithin @ rangsfoftaheutd). bdR ntiomgtanmeper kilsgraerisrdudjeteBody weight.
Among the substantially non-antigenic polyners,
nmondiedvethed oédainall X whetegr sait adrapopl iy @G 0ENe oxi des
(PAO s), such as nononet hyl -term nated pol yet hyl ene

gl yid6lsethatelgim 4mbemimsaidpbabechd kSGdd7ti on to

nMPEG Cl 4 al kyl-term nated polynmers may al so be

useful. As an alternative to PAO based pol yners,
effectively non-antigenic mBterials such as dextran,

pol yvi nyl pyrrolidones, polyacrylam des, polyvinyl

- al cohol s, carbohydrat e-based polyners and the |ike can

be used. Those of ordinary skill in the art wll
realize that the foregoing list is nerely illustrative
and that all polymer materials having the qualities

o, o Y "

o e



The toxicogenic type of Influenza virus A -
Al Achi/1/68 (H3N2) was used. To produce the virus two

woanmsaae3p ve passages in 10-1 1 day chi cken enBCyms2005/016595
were made. An anpoule with Iyophilized Influenza virus
fromthe collection of Pasteur's Research Institute

15 st - e rapipd of clairu 8 sihgyeimaaid ¢gbimppent IsrBA-B7m  sal i ne
to obtain virus-containing fluids with 10 3 and 10 5

16¢i | uthegnsthodwéelaim B wheteimeaid compoiret isIBRAG0T or
i nocul ati on of 10 enbryos. Inocul ated enbryos were

17 ncuibwtreethpd of dginhgwherein sgdoamandnd B&C\606! ed at 140C
for 18-20 hours. Virus-containing fluid from each

18enbrie Metkod iof elaimed whetsin saig compourtie@G\60det er ni ne
the henolyzing activity in 1% suspensi on of chicken
erythrocytes. For the next passage specinens with at
| east 1:256 titer were selected and diluted 10 3 and
10 5. Each of these fluids was used for inoculation of
anot her 10 enbryos. Later the procedure was
repeat edonce nore. Virus-containing fluid with
hemaggl utinin titers 1:512-1:1024 was used to
determ ne LD100 in a prelimnary experinent. Specific
pat hogen-free outbred CFWfenmal e m ce aged 4 weeks
wer e purchased from Puschino animal facility
(Puschi no, Moscow District, Russia) and kept in
ai rcondi ti oned and pat hogen-free roomw th tenperature
of 212C and hum dity of 5510% They were given
standard | aboratory chow and tap water ad libitum The
m ce were divided into four groups of 9-10 aninmals
each and treated with 0.1, 1.0 or 10.0 ng/ kg SCVv-07
in 0.2 mM PBS per os for 5 days. The control group was
treated with 0.2 ml PBS. Three days after the |ast
application all mce were intranasally treated with
LD100 of virus-containing fluid (50 m in each
nostril) under short ether anesthesia and |ater
observed daily for 14 days. The conparison of survival
curves between control and SCV-07-treated groups was
performed using Log Rank test. Results The raw
survival data for all groups of mce is shown in table
1 and nedi ans of survival in table 2. Table 1. Table
2. p=0.025 conpared to PBS-treated group by Log Rank
test CLAIMS A net hod of treatnment or prevention of a
respiratory viral infection in a subject conprising
adm nistering to said patient an effective anmount of
an i mmunonodul at or conpound of Fornula A wherein, nis
1 or 2, Ris hydrogen, acyl, alkyl or a peptide
fragment, and X is an aromatic or heterocyclic am no
acid or a derivative thereof. 2. The nmethod of claim
1, wherein X is L-tryptophan or D-tryptophan. 3. The
met hod of claim 1 wherein said conmpound is SCV-07. 4.
The nmethod of claim1l wherein said respiratory vira
infection is a coronavirus infection. , 5. The nethod
of claiml1l wherein said respiratory viral infectionis
an influenza infection. 6. The nethod of claim1l
wherein said respiratory viral infection is an
ort honyxovi rus-coronavirus hybrid infection. 7. The
met hod of claim 1l wherein said infection is a SARS
virus infection. 8 The nethod of claim11 wherein said
infection is an influenza virus infection. 9. The
nmet hod of claim 1l wherein said conmpound is
adm ni stered at a dosage within a range of about
0.1-10 ng. 10. The nethod of9-claim1 wherein said
conmpound is adm nistered at a dosage within a range of
about 0.1-1 ng. 11. The nethod of claim1l wherein said
conpound is adm nistered at a dosage within a range of
about 0.01-100 m crograns per kil ogranms subject body
wei ght. 12. The nmethod of claim 1l wherein said
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