Substituted Cyclic Conpound, Its Preparation Process and Its Medical Use
Technical Field The present invention provides a substituted cyclic
conpound, its preparation process and its nedical use as gl ucagon-Ilike
peptide-1 receptor (G.P-1R) regulator in preventing or treating netabolic
di sorders (including, but not limted to, diabetes nellitus, insulin
resistance and obeRilstitutdd CycliB@TdBpOURE, RétPr@pamuﬂxSPn@ééSst us is a
clinical syndrome caused by the interaction of various factors including
genetic traits and environment alandditg Mehlicairdse Di abetes is primarily
divided into type | and type |Il. Werein, the basic pathophysiol ogic
nechanisn1of type | diabetes nellitus relates to absol ute hyposecretion of
i nsulin, n E; gted clinically mainly by supplenenting insulin and
thus is §8 REAFIGd i nsulin dependent diabetes mellitus. Over 95% of the
patients are suffering fromtype Il diabetes nellitus. In the clinical
research, it is fiound that nost of the patients suffering fromtype |

di abet but
i nce fﬁe”‘i"g%ﬁt?%.ﬂﬁﬁvo e es of PO RY R BHRERRUL s bkt
al so naned pascesk gt nta m@mo'at Ree, s)gny&élg@h hk@ab’é@tﬁieuﬂereb@ﬂ)t@F '(@%P 1R)

|nsuff|C|ency of insulin, is also naned as non-insulin dependent
di abet es neddulatos.inl p&wbnnng axi geathog metadoliewdisaciers (thetudirgg,t bet not
occurrence and devel opnent of type Il diabetes nellitus. Since the

pat hogenesiimiteditotdiabeliesvecliins, ngpbs resistdhedandobesity iatas. are different,
the drugs for treating themare far different. At present, the drugs for
treating type | diabetes nellitus nmainly include exogenous insulin

(1 ncl uding netic reconbi nat human insulin and ani mal insulin), drugs
havi ng Pﬁggﬂr%P &fﬁ¥effect, insulin-like growh factor-1 and Jin Q
hypoglycenlc tablet, etc. The drugs for treating type Il diabetes nellitus
i ncl ude sul phonyl ur eas,

Diabetes mellitus is a clinical syndrome caused by the interaction of various
factors including genetic traits and environmental contributors. Diabetes is
primarily divided into type | and type Il. Wherein, the basic pathophysiologic
mechanism of type | diabetes mellitus relates to absolute hyposecretion of
insulin, which is treated clinically mainly by supplementing insulin and thus is
also named as insulin dependent diabetes mellitus. Over 95% of the patients
are suffering from type Il diabetes mellitus. In the clinical research, it is fiound
that most of the patients suffering from type Il diabetes mellitus can synthesize
normal or even excessive insulin, but since the sensitivity of target cell to
insulin is decreased (which is also named as “insulin resistance”), which
causes the relative insufficiency of insulin, it is also named as non-insulin
dependent diabetes mellitus. Insulin resistance is a key factor during the

occurrence and development of type Il diabetes mellitus.

Since the pathogenesis for the above two types of diabetes mellitus are
different, the drugs for treating them are far different. At present, the drugs for
treating type | diabetes mellitus mainly include exogenous insulin (including
genetically recombinat human insulin and animal insulin), drugs having
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bi guani des, other insulin sensitizers and auxiliary neans, etc. After the
sul phonyl urea hypogl ycem ¢ drugs bind to the receptors of pancreatic islet
(3-cell nmenbrane, the potassiumion channels are closed, thereby bl ocking
fl owout of potassiumion and inducing depolarization of the cell nenbrane,
so that the Ca 2+ channels are opened to allow the extracellular calcium
ions to fl gulinvikedsffebeinbmig-gias gravitht faetcronaed Uira Qi tlypoflycaiatadietul ar
calciumions triggers the release of insulin. Sul phonylurea hypoglycenic
drugs canebe Uiesiddegs foitveating typeel atidbetes avelituti imglude stiphonylineasof
comng into  existence. The first generation includes tol propam de, and the
second geREMENIRS. PHEN iiEinfensdigersaandaugiiaayeeals, &j¢i cl azi de

(diam cron), glipizide (mnidiab) and gliquidone, etc. Biguanide

hypogl ycem ¢ drugs can inhibit appetite, inprove the binding of insulin to

t he recept h ropic.gl | VS f. al '

(e eeeP! Sy oL QB BV BRI P e AR ol Paribfe

bi guani de P PdaIC B Rb Y SthERiBIssiUMR | ke RBRAGE MR BER, OfiErdhyand
buf orm n. O her hypoglycem c drugs mainly include thiazolidi nedi one drugs

(such as blegingt #se@Et Of OsdtasditMz WIE andnthdlichy dbpéRfigati®t Gf)the cell
(33-adrenoceptor regul ators, gl ucagon receptor antagonists, fatty acid

met abol i snmiemienaher isnghagér €a“° ahghyelesardasmeriathicdhation $hé saxdtacaliulacar bose,
vogl i bose, mglitol, etc.), and_al dose reductase inhibitors and the |ike.
The deep r esleing Horsntaflgw dnwaksh dinesimcrassgt iedhemprgenvatorpeptitigechidrhone
provi des a new i dea for thﬁ treatment of dj aﬁbﬁt es nellitus. Wien human body
i nt akes nuPRICHR 1GR% EHPPGISINe T RIEAEH O seHiBoeHIPABNYEIGSNYRAGUSIIE W WD pept i de

h ., mainly includi | ik i de- P-1 d.2 .
oo Rk RS P GBReta bk S RBhg %o hnt Paodaruh, e
met abol i smyeki-gantgm ﬁ’ﬁéf ar]f)én?é?ta{i&g ﬁﬁlaﬁlde@.s't'(%lgfbp%?rﬂﬁéfité 'the second
gastr0| nt esti na perlsta ST S, pancreatlc (I t cel pro |ferat|on, etc.
Wherei n, GyEndrattisnsifeigegdlibenclamide (diabeta), gliclazide (diamicron), glipizide

(minidiab) and gliquidone, etc.

Biguanide hypoglycemic drugs can inhibit appetite, improve the binding of
insulin to the receptors, promote the anaerobic glycolysis of glucose in cells,
inhibit tissue respiration and inhibit hepatic gluconeogenesis. The biguanide

hypoglycemic drugs mainly include metformin, phenformin and buformin.

Other hypoglycemic drugs mainly include thiazolidinedione drugs (such as
troglitazone, rosiglitazone, and pioglitazone, etc.), f3-adrenoceptor regulators,
glucagon receptor antagonists, fatty acid metabolism interfering agents,
a-glycosidase inhibitors (such as acarbose, voglibose, miglitol, etc.), and

aldose reductase inhibitors and the like.

The deep research on glycometabolism-related endogenous peptide hormone
provides a new idea for the treatment of diabetes mellitus. When human body
intakes nutrient materials, the enteroendocrine cells release enteropeptide
hormone, mainly including glucagon-like peptide-1 (GLP-1) and
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by the enteric Langerhans cells, and activates adenyl ate cyclase to inprove
the cAMP | evel by specifically binding to the GLP-1 receptor of pancreatic
islet (3-cells, so as to further activate the protein kinase. The

nmet abolic signal (glyconetabolisn) and kinase signal (binding to G.P-1)
cooperate at the cell nmenbrane level to finally cause the Ca 2+ channel to

open and Caglitbstaldpendeni nimsudnotidige epeptidet f‘(@le,t I hicAt i rrguldies Sefd etion
of insulin while inhibiting the generation of glucagon, so that the

post pr andi atetbbolistn iigargasisnt ént afiadtiog the indelir gasedhtmnd gastrotrdéstiedl at  a
constant level. Also, GLP-1 has the function of neuroregulation, and can
retard gasPeristaisiptRancgealitdisiaimedinrobisptian etc.NOheeginyGLP: hés seeretad of
GLP-1 for stipulating, insulin secretion depends, on the bl ood .sugar

concent r at %g&ﬁg,@ut@rﬁ% LBP%%r(H’anSLft,e@éeaﬁgr?&gﬁstﬁétqul%wgl,as? 8 IBW & of
G.P-1 for | I I I ecret. cC i hgl ecreases, .hanely
self-l1im tzﬁ %%@g’ﬁg%’esr}{' %ﬁéeéljf?cgif/%'%#{r&é)?%ﬁ%e ﬁggbﬁ%}{e«? raof\ﬂainlc?%F '%Lur. The
drugs wi t hptdies GsB- s lbkeirgt e ska ment of
di abetes mollitus. GR1C ] céﬁ"ﬂi@redi”%re?ﬁ%x} ﬁﬁ?&é‘e “{%o”ﬁ%"’%‘?t SIpAL T

di abetes f @jlyesmtiabBhsmP anwe@ksse sBMaehimahd Y@'GLFQQ?%@H)@M@ at eyeets)| of
bl ood sugar and free fatty acids, "and inprove the function of (3-cells.

Si nce the hwnmblantdevé! BLIMAYI causedthel Saf'esisanrahan dpemi and €2 itd Flosd i ni cal
application is greatly limted. A GLP-1 analog that binds to albumn, as
devel oped HBywadyherphyfyiherstimuetiingiie saeratien m&msulinwhikginhibideg Jhe may
have a hal f Iif? of up to 10 hours. The result of Cinical Trial Phase |

showed t hat®P#H& iaPI&S LGR9By PBUBRY teRATIRENGIR bigadeuday ncgntiBliers
that o1 noeapate andsndoBfetysfa tphbeRElndl die e TEd iee FongSiekahdi n-a.
(3 “pol ypepri FLoRHRIE gt ehys R BN ol S13 B6P e Rl e car
3 Co., USAhenbifedt BRSLEH JoPatihilaHe] Hefinf sQmtdie depbhdd & 17 Ry | can
sugar concentration. As the blood glucose concentration lowers, the effect of
GLP-1 for stimulating insulin secretion accordingly decreases, namely
self-limited hypoglycemic effect, and thus hypoglycemia will not occur. The
drugs with the GLP-1-like action are greatly desirable for the treatment of

diabetes mellitus.

GLP-1, which is directly injected to the patients with diabetes for continued 6
weeks, may effectively control the levels of blood sugar and free fatty acids,
and improve the function of 8-cells. Since the half life of GLP-1 in body is less
than 5 minutes, its clinical application is greatly limited. A GLP-1 analog that
binds to albumin, as developed by Novo Nordisk Co., Danmark (Trade Name
"Liraglutide"), may have a half life of up to 10 hours. The result of Clinical Trial
Phase | showed that the drug can obviously improve the symptoms of diabetes
mellitus while having no notable virulent side-effect. It can be predicted that
Clinical Trial Phase Il will be carried out before long. Exendin-4 (also named
as AC2993, with the trade name of Exenatide) is a GLP-1 analog (a
polypeptide composed of 39 amino acids) developed by the Amylin Medical
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venonous lizard. In the clinical trials, it is found that, for nornmal

vol unteers, Exendin-4 can retard gastric enptying, inhibit appetite and
stinmulate insulin secretion; for the patients with diabetes of type II
Exendin-4 may stinmulate insulin secretion, and obviously decrease the
post prandi al concentrations of blood sugar and gl ucagon, and can reduce

the body weighUSX Whghpatdseotiginad tigblated Gren tthBEsaigR. of e Finderi@fif ect s
resulted therefrommainly include "tenporary headache, nausea and vonit.

Exendi n- 4 hadorhees liaatchdnithetlinical tieds Aitres faard Fi24 foo roemahvkbingektras t he
drugs for treating diabetes of type Il at the end of April in 2005. Owm ng
to the useEaendined wedirstard gasitic @npddingelrdulgit appetitenand giimsdatal iRgvlife Co. ,
the controll ed rel ease preparation based o ndi n-4, AC2993LAR, , as
devel oped B§CTRHPN; F%fébe,paéﬁlnys M@@d@'ag%teﬁe0PGYH%§t Hed Bayortuialthi ch i s
being in the inical Trial Phase |]. Basi on, the.effect of,. G P-1 R
agontst s BPUP SRsetp: EhE ORIy e iie, (Par Pl cchirel BT or sl et
(3-cell, Appric I t t i ni i WSl ng
(el | APRESRTA 41 BBl st QEofl i PliolgRSA tho i

pol ypept i dgftdf WforRf ik NGEAVERE Ceile f e bs@EH Mhéreah Qﬁ‘aintyh]?wc‘i/lﬁfé ous

i nternational pharmaceutical organi zations focus on searching for
non- pept i demgdBri ReagdgtHatascanshd eualitoFixegdinedv Hagipleserouthrangsdtiyyeat i ng
diabetes nellitus that have independent intellectual property. However,
t here are tie Amepioan$ Dbbube moarkptast asithedirigs fBr treglingd@mbetesnol typedept f or
G.P-1 and analogs thereof. Contents of the |Invention The object of the
present i ndkmei K elARMY IH2BOP JewinEiontpewse dthe Medisarb saniigliedsiessa
formula I or Il , and jt har naceut i cal | cceptabl e salts. Apother object
of the pr egetgﬁ‘_f‘q%\yeﬂt |A§lﬁ£rf@e {Ego'ptﬁfﬁi B%Dtgo%do&%?gsef cﬁreB?'@z'é?_Pi Has%cf ¥onpound
of the fol Lo o PeREH8H3f RRMUL deyBlopkli- bt ARLIAMES NeSnIPh&Ss 8 e
P
present invention'is {0 provide a pharmaceutic
injected once a month, which is being in the Clinical Trial Phase Il. Basing on
the effect of GLP-1R agonists for promoting the growth and proliferation of
pancreatic islet B-cell, American NIH has started the Clinical Trial Phase | of
using Exendin-4 (AC2993) to treat type | diabetes mellitus. Since the
polypeptide drugs are inconvenient for oral administration, the various
international pharmaceutical organizations focus on searching for non-peptide
GLP-1R regulators and developing new types of drugs treating diabetes
mellitus that have independent intellectual property. However, there are no
reports about non-peptide GLP-1R regulators now, except for GLP-1 and

analogs thereof.
Contents of the Invention

The object of the present invention is to provide a compound of the following

general formula | or Il and its pharmaceutically acceptable salts.

Another object of the present invention is to provide a process for preparing a
compound of the following general formula | or 1l
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conposition conprising the conmpound of the follow ng general formula
anot her object of the present invention is to provide the nedical
application of the conpound of the follow ng general formula | or II
gl ucagon-1li ke peptide-1 receptor regulator in preventing or treating

H  Still

net abol i c

di sorders (including, but not limted to, diabetes, insuli

resi stance and obesity, etc.). The invention provides the glucagon-I
peptide-1 receptor regulators, thereby adding nenbers to the group of
drugs for petwwthergobjedt of dag ipngserdi iabentes isThe providata pharrebegdsat o t he
conpound of the followi ng general formula I or II, and pharmaceutically
accept abl e CeaIPOSItioRosIrIsAdthe sompewrdel befelewiaadensraldaimuladeetls

t her eof ,

| or
as the

n
i ke

or prodrugs having sane pharnacol ogi cal effect therewith, esters,

solvates or netal conplexes thereof R3I RL OCOON~-X YCOON4 O R4 R3
~X- 7~ HOOC tny R2 O R2. 1 1] wh [ [
wt thi n the SHngeotser oigels o Sheoareieriqiehlien, iy & ovbe 3RSl i

R, and R2

group consi

Ing of: hydrog cycl oal kane,
glucagon-like peptide-1 receptor regulator in preventing or treating metabolic

disorders (including, but not limited to, diabetes, insulin resistance and obesity,

etc.).

The invention provides the glucagon-like peptide-1 receptor regulators,
thereby adding members to the group of drugs for preventing and treating
diabetes. The invention relates to the compound of the following general
formula | or Il, and pharmaceutically acceptable salts thereof and all
sterecisomers and optical isomers thereof, or prodrugs having same

pharmacological effect therewith, esters, solvates or metal complexes thereof

R3

Ry
0 COCH %X
COOH
Y.
Rs X HOOC Ry
n
0 n
0

HOOC R4

R,
or R

| I

wherein, n is any number within the range of 0 to 3, X and Y independently are
O, SorN;

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
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nitro, carboxyl, aldehyde, al koxy, am no, alkylam no, am do, carbam de,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl,
pyranyl, thienyl, pyrrolyl; aryl substituted with one, two or three groups
selected from d-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, 5 nmercapto, nethylthio, ethylthio; 2-, 3- or 4-pyridyl

substi tut edné%cbbtooﬂ%thpmooéthzﬁﬂ%eg ;8 Q#nﬁp@@dﬁ%h@@mhféafmmn% &kl -
nitro, carboxyl, al dehyde, oxy, amno, am’'do, carbam de, nercapto,

net hyl t hi o threehytdupisoseleated frorbsliCutatichl, wittd) earboxyhwaldehyider egkaypups
selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

ami do, car @ﬁﬁﬂ@leamﬁ@,ca@l‘tb@mld@t melr@apto nmthylthlm ethyltbyx dagpl BbsEtitedit ed

wi th one, V\%OI’ t hree roups selectedfromCl C4 alk &/ nitro, carboxyl,

al dehyde, #KoRpPe, éWPn% thigeagroupsr palpries fiest Gapto,al %etnﬁmtﬁ@rboxw

et hyl t hi o; ubstituted with e two or t S's cted from
Cl-C4 al kyP Jﬂ%@%oaﬁ‘@é%a&v}o amgwa d”&'ﬁﬁoi@‘;ﬁmaﬁi" é‘téwﬂﬁa e@é(ﬁ'%‘&m de

mer capt o,

three gr og‘grwle%te]!g r%ﬁ%hgf%d@é é(r {h¥ée %‘#8@6‘4‘ %glieggs)gﬁrg {")'él‘Jcréiyéofw| al koxy,
ami no,  anhe, @armm d@ldéﬁ%éapén@@xwﬁémmé h'a?mdSt rb&irRje, R%é‘@&'ptB“

i ndependent|y are oné of theé substitlents selected fromthé group

consi st i ngnudthylthidretpeithio alhkenyesulsstielileaianene alothredgridps aklattedr no,

am do, carbam de, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,

t hi enyl , §nOerCy+Q4 alkyl mtemlmrbmxyﬂ eaide\hyde a@fiegxyt amino, arhidee cgrtmlptslesel ect ed
fromCl-C4 alkyl, nitro car boxyl, al dehyde, al koxy, am no, am do,

car bami de, MASFRRIB snethukihgl efdthio; emww!ylhs@bstﬂutedswﬂbrome piyra @yl three

i 1o, car BEPE, %Eﬁ@ﬁyﬁ”m"éﬁsﬂ SR, catbodsl AdpbiR GO UABt o,
el ccted AR Mefkad Bbﬁ* sty ﬁehydémaf’rkpwfeimgﬁﬁ“pim do,
R i Y
al koxy, consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
substituted with one, two or three groups selected from C4-C,4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; 2-, 3- or 4-pyridy! substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; furyl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyranyl substituted with one, two
or three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; thienyl substituted
with one, two or three groups selected from C;-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyrrolyl substituted with one, two or three groups selected from C4-Cy4 alkyl,

nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio.



am no, am do, carbam de, nercapto, nmethylthio, ethylthio; thienyl
substituted wth one, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hylthio, ethylthio; pyrrolyl substituted with one, two or three groups
selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, car pasfegsly Wﬁé‘é@ﬁﬁfbundrﬂ?tﬂh‘é’\‘drm@a I th’l' it Rharacterieafignadt ywhéme

conmpound of the formJIa and Il is characterized in that: Wwen n is O,
wher ei n Rlniis Ooweaecémthes subsf tHaemisitsaite seledtdd oomtthe ggowriportostaigt | ng
of : hydrogen, hal ogen, al kane, cycl oal kane, hydroxyl, nitro, carboxyl,

al dehyde, oélhydr@geraﬂnamenalaIkganammpalbaﬁamydmvbm@ecarh@ma@id@hyde

al kylthio, ether, thioether, ary - - or 4-pyridyl, furyl, ranyl ,

thi enyl, p§kegyyaminey @lksiamsino u@@dﬂo mmrﬁaawée PVRSCRROL rﬁ”@éthgc? o§p¥Tsel ect ed

RS g AL S| ppﬂ%ﬂv?éh'envbpy%?@af a@é{lﬁgﬁ'tuf’éd
substi tut egntW' Fneoﬂﬁo 5rW91r8é é(l%r gg %18&@5 ﬁgéne@q @m ﬁnjtro carBb

nitro, carboxyl, al'dehy am no, am do nmer cap
net hyl t hi Oalo‘%m)bfété]k&(y, faH’ﬁb(é SHRRL béﬂbta%dé“ rh@rdé'b?o rﬁé&‘ﬁy%loté‘ﬂh%hlgr QUDS

sel ected from Cl-C4 . nitro, carboxyl, al dehyde, koxy, am no,

am do, car Bawt depyrldVEBGbﬁItOteanﬁHﬂﬂntehtWo oetthbéet @mwpsrweajwdi frouh €1,iCut ed
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, alkkbxytro,acarhoxyl, aldetiydecaikbayi amjnayeamsidpt carbastitig] triereapto,
ethylthio; thienyl substituted with one, two or three groups selected from
d-c4 al kymetW’Wfb etb)ﬁ'ﬁb@xﬁHW' subsihyee With Resytwo ahihise Havikp selestashni de,

thr ngéfouﬁe e T @.“@St Lé&ﬁﬁe‘fﬁ%togpa&@na@e al koxy,
am no, ﬁ% %rﬁf)b%gtﬂgl hifPERRRRR: . A1 E’Q’ls Bttt Eh\)(/]ftﬁhd t\AB?’o?rtﬂré%‘l

|ndependen re’ one

cons T8 ey o e, o oo ey gl o

thienyl, pyxmidd, Warba@hide, mercapto, methylthlo, ethylthlo thienyl substituted with one,
two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methyithio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C¢-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
Rs and R4 independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; 2-, 3- or 4-pyridy! substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; furyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyranyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio; thienyl substituted
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substituted with one, two or three groups selected fromCl-C4 al kyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nmethylthio, ethylthio; fury) substituted with

one, two O(Nltt!hf)ﬁg %BU&Sthréél @‘bh%car%@g?egl froth @, k@ﬁ{ alk b hﬁro C@drl@@%w

al dehyde, oxy, am no, amd , rrercap met hyl't

et hyl t hi o; apphaay! ambﬁtamu{oecénw\rdbh cammitaomeptaptby ﬁ%t@ylmsetﬁ?l&mct ed from
-4 alkyl, nitro, carboxyl, aldehyde, al koxy, amno, am do, carbam de,

mer capt o, pprcrbbyl shbstitutedhyltt hun@ tivbi @niyrees ghsupst sﬁsledted?frwnt@ @malkylwo or
three groups selected fromCl-C4 alkyl, nitro, carboxyl, - aldehyde, alkoxy,
ami no, ani 8o, céambeald@bb/@%pt%komt AYInGi @mide hydarbarpide, pyiareantp,

substituted wth one r three groups, sel ected from Cl-C4 al kyl,
nitro, car H@gwlth‘%lﬁéﬂm Q&Pﬂ&wdeﬁﬁpﬁgmlyaﬁrieoég r"{)an‘i de, mercapto,

met hylthi o, ethylthio; X and Y independently are 0, S or N. Mire
preferably, when n is 1-3, wherein R and R2 independently are one of the

Subst | L uen) s SHBRLAST, KABY I8 AEOYMFORTRSLAI R Ihde PG AP gEN.

al kane, cycl oal'kane nitro, carbo oxy, am no,

al kyl am nom@ﬁhﬂ@m@ﬁt@b@é@&@d ﬂf@rhcfﬁ@t 9rou’;ﬂ lsmhélmrq; oet rhwrogéhl paloaen, aryl,
2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl substituted

with one, tikaner cﬁclﬁaﬂi@r@r obydrosel, eaitred cﬁarbm()ﬂil éréela)}deyl alkoky,r @mioay boxyl ,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

et hyl t hi o; akylawnooammopparhﬂﬂhIdesm%@&intat@lﬂyi‘ﬂﬁl@ hetbas thioathesr altyhr?ee3gr oups
selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, am no,

am do, car Bamwdyhefufyépwanﬁbtthwh.nyrrolsét Al sHbstitutas yiths tmou%d with

O s bl BB uET BE RSO e, S "Ry

i, Y ) A8 8 81457 17
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
Rs and R4 independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,

ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups selected

8



carbam de, nercapto, nethylthio, ethylthio; thienyl substituted with one,
two or three groups selected fromd-C4 alkyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, methylthio, ethylthio; pyrrolyl
substituted wth one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl t hi 0gopt byle hhiRy1. R, 21| AdERRRINIdY, BREnONETRIo, AR AMBS! i tuent s
sel ected fromthe group consi sting of :” hydrogén, al Kane, cycl oal kane,

al koxy, anmmrcapgtokeanglinte, nyitte; fupasbbsiitdesd altkynkthtveo oathrke gloups3- or
4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl substituted wth one,
two or threelegtaslirons €:€Cs atkyl,r vimoCraWbxyl, kaitiehyre, rajkox\c sarbiowy lamidbdehy de,
al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;, 2-, 3-
or 4-pyri dgRrbamgei mereaptai Methyidio, telbylgioL WrééWgﬁ"l&f’é'&Jt@@IV\éét ege. &% rom

Cl-C4 al kyl, nitro, carbox al dehy am no, am.do, rbam de,
ner capt o, Y tﬂPf)‘??tWOHpseﬁ%ﬁ/?%mef(E } agﬁl{i)s@'ﬁ\éu?%@%ﬂ @?Qﬁm’det B t hree

Srino; am agnS cahBEReaargR Mirsath iy iRic Oéé}/‘r‘ﬁh'ﬁt e Gy iR
substi tut e f)ﬂeorﬂﬁo 5r""fhre8r%rtot&p§esaéet‘éesfr§ﬁ4 afIK ”hgr"o EarBbiy! -

nitro, carboxyl, ‘aldehyde am no car mercapt o
met hyl t hi Oald%hzuét Q!k@xitithﬁfb)ﬂarﬁldbsbbﬁbﬁaﬁde metrébrﬁﬁemém\%dtr@é &thygigiogr oups
selected fromC1-C4 al , hitro, carboxyl al dehyde, koxy, am no,

am do, car bmuesuhﬁnm&ntwnh reeieh yWo horothred lgyduds selecteyr fromyCq-Qubekylt ut ed
with one, two or three groups selected fromCl-C4 al kg nitro, carboxyl,
al dehyde, aItIIQnyafb@%VlnoaidﬁﬁVdI@ adiyanfiaéno, manyeet carbamidey| mereapto,
ethylthio. X and. Y independently are O, S or N. Mre preferably, the
conpound ofmeingihic vl 1 and 11 s cyclic conpound, being characterized
inthat: when nis 0; X and Y independently are O, Sor NN Rl is X1 RS

X and Y independently are O, S or N.

More preferably, the compound of above formula | and Il is cyclic compound,
being characterized in that: when nis 0; X and Y independently are O, S or N;

R1 is

X1Rs

wherein, Rs is one of the substituents selected from the group consisting of: H;
C1-Ce alkyl; C4-Ce alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl, C,-Cs alkenyl; C»-Cs alkynyl; C3-Cs
cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups

selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,



wherein, R5 is one of the substituents selected fromthe group consisting

of: H Cl1-C6 alkyl; Cl-C6 al kyl substituted with one, two or three groups

sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6

al kynyl; C3-C6 cylcoal kyl; C3-C6 cycloal kyl substituted with one, two or

three groups selected from halogen, Cl-C6 al koxy, or hydroxyl; aryl;

benzyl ; fUEMr‘banﬂMé amgkcagid] BRMyithiddWthymhyd; 2- 23, o?’4ﬁrld§}r SSENb Aty |

substituted wth one, two or three groups selected from Cl-C4 al kyl,

nitro, carbasyiwo af debydgousd kebyiedafdmaC -ariatial, meoceadbaayldeldemgdeapt 0,

met hylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or

three groupkosgl entied, famidcCle@banlitty| maicapw, ocwthdinyo,, em;dté\ifydéuryl al koxy,

am no, am do, carbam de, nercapto, nethylthio, eth%/lthlo fury

substit ut eauwttt%teénwﬂhtw oiva IBF daregr @(ﬂwss%ﬂ?'@@ﬁeéd repo fm §« @ﬂsybww nitro,
am no, am do, carbam de, nercapto i

b | k t.hyl t hi o,
STt o: SR Riahys® At ARinS cHBRa, (BT eRT i RGP LBV EIPEa fr om

rer capt o, - Ll PRies SRR e BUOTHE Ryp B K o R Sl BRU b €y °°

three or ougsypalies! Sipolionddys ka%)({/harﬂrﬁf Qmigd! Bamial dRigio, al koxy,

am no, ner c et hy th|o pyrrolyl

substi t ut eghathfithi®REhy G tﬁrenﬁyhétﬁﬁstlttﬂééu\ﬂﬁw & ewbast thrre@r@rsmpétéeebted
nitro, carboxyl, alde yde al koxy, am no, am 'do, carbam de, mer capt o,

met hyl t hi ofroet 6y4(14rnlkyyl fltroC@ asth dsayh aidie lspales tailkaxtye dming, tzhmdnepatbmnide t hree

groups sel ected from hal ogen, G -C6 al koxy, or hydroxyl; C2-C6 al kenoyl;
-6 al kyﬁwcapt@sn@hzmooathvéthwlpyrtcsylcwbgtxéwt@m wahdgne ty\(@b@fﬂhtﬂeed with

one tvvo or three groups selected from halo a : or hydroxyl

adamant i negT%’fpﬁﬁe'g%tﬁgs‘??"tnupe'@‘iaa5Warﬁ‘t|r?rec?r ‘I: al%ﬁ%le NO%t ur oyl ;

bR Ouiner BTG kg b Al ot @ueﬂéwffva»e%tﬁg@& Gt éﬁ??%ﬂﬁﬁﬁégﬁﬁ%y o

consi stingy,Af'onl two or three groups selected from halogen, C+-Cs alkoxy, or hydroxyl;
C2-Cs alkenoyl; C,-Cs alkynoyl; C3-Ce cycloalkanoyl, C3-Cs cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Cg alkoxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl,
furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S or NH,;

Rsand R4 independently are

wherein, Rg is one of the substituents selected from the group consisting of: H;
C1-Cs alkyl; C4-Cs alky! substituted with one, two or three groups selected from
halogen, C1-Cs alkoxy, or hydroxyl; C-Ce alkenyl; C2-Cs alkynyl; C3-Cs
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups

selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
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Cl-C6 al kyl; Cl1-C6 al kyl substituted with one, two or three groups sel ected
from hal ogen, d-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl;
C3-C6 cylcoal kyl; C3-C6 cycloal kyl substituted with one, two or three
groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted

wi th one, Eé‘ﬁba@rﬁldéhﬁ%@oa@ﬁt@“ﬁ%thﬁtﬁkﬁ@t@ﬂth‘cd om §lpA- @,Jn'é)ﬂ subuttuted v boxyl
al dehyde, al koxy, am no, am do,” 10 carbam de, mercapto, methylthio,

et hyl t hi o; oe, twb opthrée yrouply beleatest fromt @dCuidityl, witre, canvoxplr atdehgdegr oups
selected fromCl-C4 al kyl, nitro, carboxyl, aldehyde, alkoxy, am no,

am do, car bkwixge, amrepcaammi,o rrearlwlmlheo meltCIaptCt hmgth?lthltyl ethylthin;i furyed wi t h
one, two or t hree groups selected from Cl-C4 al ky nitro car baoxyl ,

al dehyde, Iz%iﬁytedamthoon%nﬁ\mor SBTaRTBS ﬁ@ﬁ@@ﬁt Bomrentiy ey, nitro,

G -Ga b kR AR SR é“n&%%ﬁ%%fdo;%%ﬂt%ﬁnﬁﬂ%ﬁﬁ tﬁx C%S‘ﬁ% de
t t

?ﬁ?éipg?oue{ﬁ?tﬂh%?taﬁw' 5%@5@5%“ Sl St i e, o

am no. am gyl tfrﬁtfrés’aeér% BéoaIk'zSﬁghé{rIﬁrIH Oam%bhléhFHHn’i’IdePWér@éMb

substltute one ree ups selected from Cl-C4 al

nitro, carhwiylihi®l stepudes, th@nlyogubstmreawth &fié, dwo drahkRgrdeaps rsere@em o,
methyl thi o, ethylthio; O-C6 al kanoyl substituted with one, two or three

groups sel &otre@ G catkyiahiige rearkicheyCaalad tycdey aIImxyhydﬂmyémIdoCZa%nalUEenoyl
C2-C6 al kynoyl ; C3-C6 cycl oal kanoyl ; C3-C6 cycl oal kanoyl substituted vmth
one, two omerearie, grefhpkh I@eleémﬁéw fFPWFﬁIWaISU@?éIﬁUte@lW@ @gob¥e or dprag dr oxyl ;

d t f I bstituted d t f I f I
Dyt anoyl - GHBIRYPEIEBFA B CxC4 g My ofg o”{sI el e dgeAdent |y
are X, R7 Xzﬁ%lc&tsrel(ﬁ, &% cgp% ﬁ?eth ﬂwegegtﬂ YC?fc?e éIancggI stuBgtltuted

subst it uenfs"
with one, two or three groups selected from halogen, C4-Cg alkoxy, or hydroxyl;

Co-Cs alkenoyl; C,-Ce alkynoyl; C3-Ce cycloalkanoyl; Cs-Ce cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Cs alkoxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl,
furoyl, pyranoyl; thenoyl; pyrroyl; Xqis O, S or NH;

or, Rzand R4 independently are

X1R7
NS

I‘\W

—X2Rg

F

wherein, R; and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Csg alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C»-Ce alkenyl;
C,-Cs alkynyl; C3-Cg cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl,
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two

i1



the group consisting of: H (-C6 al kyl; Cl1-C6 al kyl substituted with one,
two or three groups selected from hal ogen, C-C6 al koxy, or hydroxyl;
C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl
substituted with one, two or three groups selected from hal ogen, C -C6

al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-,
3- or 4-pyp} @ee %ﬁ)\dgf%‘éﬁ)&&é& Yopd O’\‘-é{:a |,1nifr|h9Pcarja%x9lf a}ld&%e%ﬂd@&g

sel ected from Cl- kyl, nitro, carboxyl, aldehyde; al koxy, am no,

am do, car bafihéeamtRy, Gapbdmidee hiarbabiod methiistic hewyitio; 23-3-00r 4-gyyidydy|
substituted with one, two or three groups selected fromCl-C4 al kyl, nitro,
car boxyl , alldshyid, withkang;, twenondhresngonpsc selbateddEpornEndapatky!, netrayl t hi o,
ethylthio; furyl substituted with one, two or three groups selected from
Cl-C4 al kgarboxyk raidehysienadpxy, amirmyamidoa ceesgmidgnimeycapiel doeth¥Bani de,

thr Sgpé%ggﬁt%; E\Erityﬁ_’atf% et OE%LW{] '%ﬁﬁﬁ%?é}@ﬁ&%%%ﬁcg%ﬁ%h%é, ‘ al koxy,
subst | ¢ ut ed (fenENbBRy. SRRRp e gRb ot PraBbatelBiis: Brf s,
nitro, car H@él%ﬁh’gﬂié‘l @W@%ﬁrg#r]éﬁw’subgmu%ﬁ A dhe, CRIDAEN dRrecMRr&@Y O

nmet hyl t hi o, t’hi o, substituted wth one, two or three groups

sel ected fsgpEriel AR, allyl, MaitroCaaRsYl, . aldeh@dRVaRoxyal deaxy, =anidbo,

am do, carbam de, nercapto, methylthio, ethylthio; Cl1-C6 al kanoyl

subst i t ut edamviahtideaerdamto,anethijitisie, gihylihin; feemd tsedstitutad Wwidlh ogentwo @1- C6

al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;
C3- C6 cycl bubkagroybs ssajecteduren witGy eheyl. nike, cnargmé,ea&ﬁe@usg, adioxyt ed from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantine for

adanant i ne@F¥iimAMIdgr §310aNNERAZHET ARt BFFNY!Hips Wﬁh,g;iwiﬁ@f%g@ﬁi% . X1
::g 0. S 0\5vith| Hé)néztvi\lg cg)r’ thSreg rgr@'dbsosrélecl::%?édaﬂngﬁi-@P %W,dﬁﬁrtol,ycﬁwx% T X1
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C+-Ce alkanoyl substituted with one, two or three groups selected from halogen,
C4-Cs alkoxy, or hydroxyl; C,-Ce alkenoyl; C,-Ce alkynoyl; C3-Cg cycloalkanoyl,
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S
or NH; X, is O, S or NH;

or, R3and R4 independently are

wherein, Rg is one of the substituents selected from the group consisting of: H;
C+-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected from
halogen, C4-Cg alkoxy, or hydroxyl; C»-Ce alkenyl; C,-Cs alkynyl; C3-Cs

cylcoalkyl; Cs-Cs cycloalkyl substituted with one, two or three groups selected
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wherein, RO is one of the substituents selected fromthe group consisting
of: H Cl1-C6 alkyl; Cl-C6 al kyl substituted with one, two or three groups
sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6
al kynyl; C3-C6 cyccoal kyl; C3-C6 cycloal kyl substituted with one, two or
three groups selected 12 from hal ogen, Cl-C6 al koxy, or hydroxyl; aryl;

benzyl; f ugply h@Wg@ﬂY'& G(Pbﬁ‘('&}(k or IHWrrd%lyV'arylz‘ben%yl @ryfH- Wéhﬂykhie@il?"

substituted wth one, ree groups sélected fromCl-C4 al

nitro, carbpouylyl; 2l d&ahwarp;&idlyoxa/ryl 30bsruteRmAia, on@armmrderem@wmmo

met hylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or

three groupslestddefoed Gir@uma®yl, Glitral keproxyl, taldehycter, bakgny, aam@ehymido al koxy,

am no, am do, carbam de, nercapto, methylthio, ethylthio; fury

subst it ut eeamamd@,n@erctamo onetiitaie, @r’ff@)\d%@ el gcpéd “FyFighth mb%&itﬁﬂ Wlh nitro,

car boxyl, al de al kox am no C @gr m de, nercapto t.hyl t hi o,
.

et hyl t hi o; °B§r pr Huse@r 'ﬂﬁ%ﬁel\%m Y1t HirBeCYPSEH agdéﬂhé(g?ed from

rer capt o, - Igthy %ﬂﬁm”%ﬁ%ﬁ%%'gqﬂ% f"{wr%'sﬁﬁ ! e, B e Ridfor °

three grougabéﬁu@atﬁﬁg SHEEL oAl Ul qui %él@cteﬁaﬁgﬁ’}xbl .CRLASTYARo, @l koxy,

ani no, car bam nmer capt o, h| 0;

substi t ut edamoikd, (ylt%hy‘d‘éo aﬂ(foxzhéﬁﬁ‘no gsRlReS caehaaided nﬁér@apt@lﬂﬁ.‘éthgltwl
nitro, carboxyl, al dehyde, oxy, am no, am do, carbam de, mercapto,

met hyl t hi oethylthwl phiamy| Sibsbitutad kdthogre, swb ot thretegloupd sdlected, framE16C4 t hr ee
groups sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6 al kenoyl;
C2- C6 al kyalsy :nitca- @sbexyi elsickarey bikorg- @hinsy ciroidPk ABAMIdg U $aRIPed Wi t h

one, two or t hr ee gr oug1 sel ected from hal ogen, Cl-C6 al koxg F C¥/dr oxyl ;
adamant i neMedaiiic, etiytio;thiesy! sihsiiies maths eignimvo OértBrﬁe 9'RERS §§IECteS ur oyi

g¥;aa0¥<llRl%hen8¥_lc4 ﬁl\&l Xro cagboxyl dldeshyoe g‘ﬁ'(ox?/,r amlno a |d|§4c'a%%%‘\)‘agdem 'y

mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C+-Cg alkoxy, or hydroxyl;
C2-Cs alkenoyl; C,-Ces alkynoyl; C3-Cs cycloalkanoyl; Cs-Cg cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Ce alkoxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S or NH;

or, Rzand R4 independently are

wherein, R and R4 independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C1-Cs alkyl substituted with one, two or

three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Ce alkenyl,
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X2R11 wherein, R10 and R11 i ndependently are one of the substituents
selected from the group consisting of: H Cl1-C6 al kyl; Cl1-C6 al kyl
substituted with one, two or three groups sel ected from hal ogen, Cl-C6
al koxy, or hydroxyl; C2-C6 al kenyl; 13 C2-C6 al kynyl; C3-C6 cyccoal kyl ;
C3-C6 cycl oal kyl substituted with one, two or three groups selected from

hal ogen, C@g@%észﬁ’%y%—%a %?651%%’]' C3et§ cl@ﬁ[@%lyéubstlg]d{'éd'|w1th°¥r'ié‘ntWo of hienyl;

pyrrolyl; 2- 4-pyri |tute one or three
groups sel gredyrbupsnseleced %hy|hald”gdnr @1 caalkoxy/ or ﬁy@r@iyﬂ%ryla%m(%

am no, am do, carbam de, nercapto, nethylthio, ethylthio; 2-, 3-

4-pyridyl flssrubsptyranyﬂ ettjleth myoogyl; 2-w6- or 41pyrieg!; gry@apbstﬂet&b&sﬂdoﬁepﬁvvcﬁl 4
al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,

mer capt o, @étﬂﬁfﬁlewfoéps @ﬂﬁ‘ﬁ}@ﬂ jeus G1u@y|a|ksyub@trpt aadexyl, tahdeimie @l®xsr t hree

groups selected fro

K nitro, car box%t al deh aI kc()f<?/
ambno. am 881"%af'H (?@r %W@aﬁ%oap%mw'ﬁ“? efhwiitos t@ro BS/ Aznpidy
itro. car sbyihe Gyl °t&fqigiﬁﬁre%r°” b, e e Rt S o aibr i o,

et 1 L Ocalidi Ulhdhydbhi, SHARS! SIS Shbdenb o) idtiyRGear oups
am do, car BgfyitHR; fusr §@t§l§tﬁutearamuloh@ ﬁNo%trhMﬂefeh%r%up%enéﬂté!&i f@mm@ ted

with one, two or three groups selected from Cl al kyl, nitro, carboxyl,
al dehyde, alkybxtro,acarboxylaaidddydeaalkery demimerarapbo careinhige! hiedcagbhy! t hi 0;
Cl- C6 al kanoyl substituted with one, two or three groups selected from
hal ogen, mﬁimdtfm k@ﬂvylthm hyr@mkﬁubstuzsme Witk eoresy | fw2erCBhigiek gnoyps  C3- C6
cycl oal kano% cycl oal kanoyl substituted with one, two or three
groups sel & '?@t?df FFBPH Crilt oy, '@EOCGa&%kya'd%*ﬂyqﬁyoﬁ”b%M argigmamifAe
fornyl; substituted adamantine. f.or pyr anoyl ;
t henoyl ; Wf&)&m'devmswaﬂfa methyitiig, %4“ B}[ﬂl’% RiY %‘@ﬁ ﬁ%e dof
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C4-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C1-Ce alkoxy, or hydroxyl; C,-Ce alkenoyl; C,-Cs alkynoyl; C3-Cs cycloalkanoyl;
Cs-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; when X4
is O, SorNH; X,is O, S or NH;

when Ry is

wherein, R12 and Ry3 independently are one of the substituents selected from



X1 R12 i '-Y X2813 wherein, R12 and R13 independently are one of the
substituents selected from 14 the group consisting of: H Cl1-C6 al kyl;
Cl-C6 al kyl substituted with one, two or three groups selected from

hal ogen, Cl1-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6
cyl coal kyl; C3-C6 cycl oal kyl substituted with one, two or three groups

sel ected f HIRRIQGRRIst o@GHabk Yalkydr cl béfitdted WRNBKE; twd & Y1 ;
pyranyl ; thk%req‘r;lyl yr|rso'f;é @%a ﬁ4 %aﬂysuary esubstltut gvd wi th one,

two or thtr&eegr@ms@@b@@tmnfﬁmg&i -CACakkky, o hydroxplaChweydlkemtidehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; 2-, 3-

or 4-pyri d{h- Cosallhgmyll %éﬁ; wld:cbalbﬂei)ﬁ@mcynioalhylembgtlmmqﬂt vsthl e, ddof oom Cl- C4
al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carban de,

mercapt o, HEERArOHPS Selastas, froni balog@ﬂyp1stth<pxmt@rdhv\ﬁirtopiyb@éyl baBZMr t hree
groups sel cted fro |tr r a dehyd al kox
Irines oot BV exiastaen ey et - %ﬂYf@y'oa%ﬁHwtﬂtH W) PRf IO

ﬁ.“?ié;tgé?%o e Pfon e I&%&F@% g¢a°%% USRS %d%rc%%m
ol otted { PO L EReRR AR pifoaRh bﬁi&ﬂym%eﬁ’ﬁh"" By RN, o e

am do, car bawdtigted"With BHLD, twR bhYthidi gro@shyélbbﬂe@ frexr 09l aN}bSﬁltrbUt ed
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,

al dehyde, a&thoxyl, adehyde, afkotg, amdmdasridie, caesarajle mereapw tnhetbyltleo hyl t hi 0;
Cl- C6 al kanoyl substituted with one, two or three groups selected from
hal ogen, %Y%loalﬂkwk?umiﬁuﬂwwtﬂxphe G20 ©6 tharekegroybs sefeatsd &oky koyds C3- C6
cycl oal kano% C3- C6 cycl oal kanoyl substituted with one, two or thr ee
groups sel yedit?, ofArPA%Y o gkichyde. @ﬁoé}’ kIR0, &fn'ﬁﬁ?dPBEaﬂm'dﬁdﬁWé?ﬁF? Re

Iﬁrerrp(glyl; : Sggt;)rfe& t?iptﬁyﬁﬁg)am@'/r%%y su {lt’uted’ va enzwo or]c Lfﬁroesél gr&% anoyl;
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C1-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C1-Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cg alkynoyl; C3-Cg cycloalkanoyl,
Cs-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl, substituted
adamantine formyl; aroyl; benzoyl; furoyl, pyranoyl; thenoyl; pyrroyl; X4 is O, S
or NH; X, is O, S or NH;

Rsand R4 independently are
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or N\H X2 is O, Sor NH R3 and R4 independently are X2Rs 15 wherein, R6
is one of the substituents selected fromthe group consisting of: H Cl1-C6
al kyl; Cl1-C6 al kyl substituted with one, two or three groups selected from
hal ogen, Cl1-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6

cyl coal kyl; C3-C6 cycl oal kyl substituted with one, two or three groups

sel ect ed w&%ipﬁhgﬁe@me @W@%L@slﬁﬁ?@ﬁts Qéle@&é@,rfwlthe ?Fo)dp? cdiinl off My y!
pyranyl; thienyl; “pyrrolyl; 2-, 3- or 4-pyridyl; afyl substittited with

one, two oICiCy gRylgCoRsalk@eluestited WRNoEd; fb ot thyde griupsGelsdsd i |

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

et hyl t hi o0; haloge8; ©1-C4- pikokyglybr sutasoxyiut@GaCyi alkenydne-Exvaaliynyt:hiCaeCgr oups
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

ani do, car belaPakY!; ferapradoalkytswstitites webhipne hve:or e grogppselectrded wit h
one, two or three groups_ selected fromG-C4 i , __car hoxyl,

al ﬂelhyﬂe, HrRbRg!o95R f ;Canlkasy ea wamxaé,a%r%ég%%%fﬂ'wﬁﬁmwi Hglenvl; L

t t hi o; ) itut Wt {

& "6 "l gAY O AP LR Rl B R l? SE e
threepgrbups)ggs:{eé?ﬂef:rtgggaf r%ﬂ%@-@goa%yi : shi%{}%ﬁy%é;r%g%yl’ ,ngé’r?ydg?’ al koxy,

am no, am garhaGAEeaMefCapto REEAMhRD, it 8. oplpYridhl Subdivite@lwith
substituted with one, two or three groups selected from Cl-C4 al kyl,
nitro, carbnayiwo at thebydgoupd kelkytedafrdmaC -Caralldd, nitrar bamostel, aidehyept o,

nmet hyl thio, ethylthio; Cl-C6 al kanoyl substituted wth one, two or three
groups sel akkosy fandinohadmigion, cabadgdel kosigapts, medhdiye,; etiogth@s &venoyl ;
C2- C6 al kynoyl ; C3-C6 cycl oal kano%/l ; C3-C6 cycl oal kanoyl _substituted with
one, two o?“gﬁF‘ét@diBGd%”%eW@cPéd feo i HRSogRIRCted1 Irew é11go4x?l,ky|’d?'trﬂydroxyl :

SS?gﬁg;: ;nei;%rg)rq%l:, éal Q/r%%;fa%oig z?ig%?f’@an%%g% }c\cl%?tggﬁde?rrr?grlcépt%?%gtwyl;thiof uroyl;
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C¢-Cg alkoxy, or hydroxyl;
C,-Cs alkenoyl; C»-Cs alkynoyl; C3-Cs cycloalkanoyl; Cs-Cg cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Cg alkoxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl,
furoyl, pyranoyl; thenoyl; pyrroyl; X; is O, S or NH;

or, Rzand R4 independently are



or, R3 and R4 independently are X, R7 X2R8 16 wherein, R7 and R3

i ndependently are one of the substituents selected from the group
consisting of: H Cl-C6 al kyl; Cl-C6 al kyl substituted with one, two or

t hree groups sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6

al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substituted
with one, two or three groups selected from hal ogen, Cl-C6 al koxy, or
hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or
4-pyridyl ; wihlé)’élnSRbSériot RE%@Hé’Mehﬂeﬁﬂ%aréWe @rrthfehémngmwmemt@tfrem from
Cl-4 aIkyI nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,

mer capt o, ﬂmgvgdubmcm,slsemg)dfihl 06;-C2-alkyd- CmCsélaﬂgylsudymtutesiumkm onatM:b @i th one,
two or three groups selected fromCl-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, anthiee gawmsel@aie@afmméwalmm@mﬁﬁ a My@ft hydfoxyle@hﬁetaik@ny fury)

substituted with one, two or three groups select o al k
nitro, car Q@)&ﬁl alk&nﬂeﬁyt% CYFdKY), Caren Cl%ﬁ‘ﬂ(ﬂcﬁ H%%A:“ﬂ‘i‘ ONfyr gr

cel EXLLE'? Eéﬁégpw&?raaﬁ%mﬁ%%%bhwe tﬁ%gﬁ@reevéw"’ “é%ﬁaﬁ“’zﬁfdo,
fuo or thing: BPRL TERDY BLAbRL 22 R4 Higt SRPXL LSS 8ot one,
al koxy, ag} weeagwodas et hadifden aye@ggmyo nityB! Biiiok p,al&ér?mbt ram@xypyrrol yl

substituted with one, two or three groups sel ected from CI-C4 al kyl,
nitro, carbewyd, amalodebysiemidel keergaptamnmethyigiio dethytthiobani 8leor depyaiyt o,

nmet hylthio, ethylthio; Cl1-C6 al kanoyl substituted with one, two or three
groups sel eubsitﬂutEdomtha@rmgetwo octhiee grdtmsy$ele¢teldyﬁ©ﬁ§b<§3h C.calkgs RifrRenoyl ;
C2-C6 al kynoyl ; C3-C6 cycl oal kanoyl ; - C6 cycl oal kanoyl subsw tuted with
one, two ofaRKEle %jﬁﬂ)’% adjoxyt aaiing, o?ﬁ”%l@@*@f“ 11@%'CQP"IQ®>E‘9/€" yith 'Rydr oxyl ;

SS?Q?S;: ?%{%{h%r ‘fur%t/J %%}ftblt 1w1itt§%§ga E;\[/c') oF ’tﬁroerengro’upar %Yec’teé) $o% 036 Cf uroyl;
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C+-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C1-Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Ce alkynoyl; C3-Cs cycloalkanoyl,
C3-Ce cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O, S
or NH; X, is O, S or NH;

or, Rz and R4 independently are



or N\H X2 is O, Sor NH or, R3 and R4 independently are 17 X1R9 wherein,
Rg is one of the substituents selected fromthe group consisting of: H
Cl-C6 al kyl; Cl1-C6 al kyl substituted with one, two or three groups sel ected
from hal ogen, Cl1-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl ;
C3-C6 cylcoal kyl; C3-C6 cycloal kyl substituted with one, two or three
groups selected from hal ogen, Cl C6 alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrol 2-783- or 4-pyridyl; aryl substituted
with one, two or three groups s wﬁp ed frro gI-CA al kyl, nitro, carboxyl,

al dehyde, al koxy, ami no, am do, &r bani de, ‘ref capt o, nethyl thio,
ethylthio; 2-, 3- or 4-pyridyl substit d wwith one, two or three groups
selected fromd -C4 al kyl, nitro, carbBoxyl, aldehyde, al koxy, am no,

am do, carbam de, nmercapto, nethylthio, ethylthio; furyl substituted with
one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,

al dehyde, @jnspiy, R &M oﬁﬁbé&%bsﬁ@%ﬁ%@@cteaﬁf&ﬁm@grdﬂ%t@h's?s*ﬂlhg of: H;

et hyl thio; pyranyl substitut one, two or thrée groups selected from

Cl-C4  al kgh-CaulkyloC-Carammt ¥ lbstligehy e ong) Xy, thesd g@upaetistted fiolani de,
mercapto, nethylthio, ethylthio; thienyl substituted wth one, two or

t hree groubalogehedie@e dlkoxy, Cbr (M/d&d))kWI CoAC4 rakerndr Koxyd allajrd/dshﬁdé}s al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrol
subst i t ut e@Yapalkylofe-Ca Gslasiky ﬁﬂb@tltug&cbwﬁb o5, bwe ed tmrﬁ@rﬁr@mpmew@

AN hgaog'ﬁﬁgw B sl Sy 07 ”ayﬁsﬁymé Chr e
004D 5! Rl 50 3050 150 sBbTLo, PRI o GERCEAMEY
T T R e kégzﬁsoyaﬁﬁ'dwﬂ:z;r' |
pyranoyl ; taeale PEFIapYd,: m&hyithio ethyl®io: = 3- or 4-pyridyl substituted with

one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,

alkoxy, amino, amido, carbamide, mercapto, methyithio, ethylthio; furyl

substituted with one, two or three groups selected from C4-C4 alkyl, nitro,

carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,

ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4

alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio; thienyl substituted with one, two or three groups selected

from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,

mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three

groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted

with one, two or three groups selected from halogen, C4-Cg alkoxy, or hydroxyl;

C,-Cs alkenoyl; C,-Cs alkynoyl; C3-Cs cycloalkanoyl; C3-Cg cycloalkanoyl

substituted with one, two or three groups selected from halogen, C4-Ceg alkoxy,

or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;

furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O, S or NH;

or, Rz and R4 independently are

18



or, R3 and R4 independently are is N X1 RI0 X2R11l wherein, R10 and R11

i ndependently are one of the substituents selected from the group
consisting of: H Cl-C6 al kyl; Cl-C6 al kyl substituted with one, two or

t hree groups sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6

al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substituted
with one, two or three groups selected from hal ogen, Cl-C6 al koxy, or
hydr oxyl ; aryl; benzyl; furyl; pyraqgl; thienyl; pyrrolyl; 2-, 3- or
4-pyridyl; aryl substituted with on or three groups selected from
Cl-C4 al kyl, nitro, carboxyl, a;il | koxy, am no, am do, carbam de,

nmer capt o, nethylthio, ethylthio: ipyridyl substituted with one,
two or three groups selected fr | kyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, ne , nethylthlo ethylthlo furyl
substituted with one, two or three group§%§@Iected fromCl-C4 al kyl,

nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,
met hyl thio, ethylthio; pyranyl substituted with one, two or three groups

sel ected fwpevdid:- R4 Ak R, indiehbedesBf BRXYhe oftreliysRituaitl @8ectadriram am do,
carbani de, mercapto, nethylthio, ethylthio; thienyl substituted with one,

two or thtleegupupssathgafed, Cr-an Kyl G3.-aslayityl snbstitotedowitibory) twaddehyde,
al koxy, amino, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl
substi t ut ethrewgtrhumm@elet:tﬁd fremttralegery rGnBs akkoxucoreaydrosyt Gr-Qesallsemyl |
et hy t hi oGk oCs Cari e aRee S R s aen e b ¢ hr ee
01 0ups 59! BoLe S LS IALONE Bop, FlcoRn LYl IYE KL, SEBeRbIET"Y |
ot TP RO UER YRGS 5008 o 08y SR RUfit onr o o
or three groups selected from C;-C,4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-Cy4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C+-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C+-Cs alkoxy, or hydroxyl; C,-Cg alkenoyl; C,-Cs alkynoyl; C3-Cs cycloalkanoyl,
Cs-Cs cycloalkanoyl substituted with one, two or three groups selected from

halogen, Ci-Cs alkoxy, or hydroxyl; adamantine formyl; substituted

adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S
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adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1
is 0, S 19 or NHL X2 is 0, Sor NH Furthernore preferably, when Rl is
X1813 wherein, R13 is one of the substituents selected fromthe group
consisting of: H  Cl1-C6 alkyl; Cl1-C6 al kyl substituted with one, two or
t hree groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6
al kenyl ; C%rﬁﬁt@@K%@YkSopﬁFFB cyl coal kyl ; C3-C6 cycl oal kyl substituted
with one, two or three groups selected from halogen, Cl-C6 al koxy, or
hydroxyl ; aryl; benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or
4-pyridyl; aryl substituted mﬁth one, two or three groups selected from
Cl- G4 al kyFurthetmore wafdraklyl whahd®hyde, al koxy, am no, am do, carbam de,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one,
two or three groups selected fromCl-C4 al kyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercgpto, nethylthio, ethylthio; furyl
substituted with one, two or three s selected fromCl-C4 al kyl, nitro,
car boxyl, al dehyde, al koxy, am carbam de, nercapto, nethylthio,
et hylthi o; pyranyl substituted 1w three groups selected from
Cl-c4  alkyl, nitro, carboxyl, al koxy, am no, am do, carban de,
nmercapto, nethylthio, ethylthio; thwemyl substituted with one, two or
three groups selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nercapto nethylthio et hyl t hi o; pyrronI
substituted, with gne, two r s sel ected from C1- ,
nitro, cartﬁ’gﬁtﬁ'n %%%HV@(—? |tu%¢%§ ecteghira®, tﬁe&r%wa%s'sm Ekﬁ?o
met hyl t hi o | t hi.o a substltute r three
oroups. sel St iy &a@i‘&fﬁugﬁ R8RS M@rorh@a%%agﬂups et iBenoy
C2- C6 al ky I k ubstd t ut ed
HQ%benCﬁ]C@ﬁ Cé’iRJ) S 5‘%’8ﬁ3f rzon? hal i Qj}_oq (%t%g]y?’ St

with one, two~or ree gro ps se Koxy,
cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or three groups selected

from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cg alkoxy, or hydroxyl;

C,-Cs alkenoyl; C»-Cs alkynoyl; Cs-Ces cycloalkanoyl, C3-Ce cycloalkanoyl
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or hydroxyl; adamantine fornyl; substituted adamantine fornyl; aroyl;
benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; when X1 is 0, Sor NH R3 and
R4 i ndependently are X286 wherein, R6 is one of the substituents selected
fromthe group consisting of: H, Cl-C6 al kyl; Cl1-C6 al kyl substituted with
one, two or three groups selected from hal ogen, O -C6 al koxy, or hydroxyl;

C2-C6 al kegMﬂvstltﬁ%dQ@ltf?bK@ "Wo or%re@ ro‘EJ 5%%%0‘%’& frogﬁh%@%@'ﬂ ot el |ébk|ox¥:1

substitute one, two or three ps sel ecte m hal ogen,

al koxy, — or ohygdiexyl, adafmehtin®eazy; su‘bs,lnwted By B @Ryltine Foingnydroyl; pgnzafly| ; 2-,
3- or 4-pyridyl; aryl substituted with one, two or three groups selected
fromd - C4fua:bklybyramm/r dhercat: oyxndy|; velesheXyde), dldkddy;, am no, am do,

carbami de, mercapto, nethylthio, ethylthio; 2-, 3- or 4-pyridyl substituted
with one, Rewnd 4mﬁe@@n@¢rﬁlYp&:fesel ected from Cl-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
Cl-C4 al kyl, nitro, carboxyl, | kgxyy, am no, am do, carbani de,
mercapto, nethylthio, ethylthio; ubstituted with one, two or

t hree groups sel ected from Cl- ) ro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercaptae, hi o, ethylthio; thienyl
substituted with one, two or three g selected fromd-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mercapto,

met hylthio, ethylthio; pyrrolyl substituted with one, two or three groups
sel ect ed fma}éj% x%saéﬁeybfthe'stu%et.ﬁu%ﬂfsb%a&ed%mﬁ/éigo% Kting e e,

am do, carbam nmercapto, methylthio, ethylth al kanoyl

substi t ut ed-Cu dlky100¢Cstaey| 8UbstItLRE WIIPURS, B ecthesk §roupsisaleagedfrod - C6

al koxy, or hydroxyl; C2-C6 al kenoyl ; C2-Cs al kynoyl ; C3-C6 cycl oal kanoyl ;
C3-C6 cycl baJIo@anpym Celalkabst ot U‘tyeidonyilt Iﬁ)zdﬁ\@ alkawy!,01C+ G edkymytiufs-Gel ect ed
from hal ogen, -C6 al koxY or hydrox adamanti ne fornyl; substituted
adanmant i necyl@@a}wl CaTQ,-,ycpyc qﬁkﬁ@ypstltute thh one, two or three groups selected

from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;

pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methyithio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-Cy4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C+-Cg alkoxy, or hydroxyl;

C.-Cs alkenoyl; C,-Cs alkynoyl; C3-Cs cycloalkanoyl; C;-Ce cycloalkanoyl
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furoyl; pyranoyl; thenoyl; pyrroyl; X2 is 0, Sor NH or, R3 and R4

i ndependently are X, R7 X2R8 'Nu wherein, R7 and R8 independently are one
of the substituents selected from the group consisting of: H C-C6 al kyl;
Cl-C6 al kyl substituted with one, two or three groups selected from

hal ogen, Cl1-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6
cyl coal kyl syt 8aL ko owgoxygrlb&@g s\@léa?ed)pem ﬁéﬂ@g@rﬁ C%bFﬁ%QE/OUDS

sel ected from hal ogen, Cl1-C6 al hydr oxy aryly benzy faryl
pyranyl ; tbi apyloxypyeaiantine Zormﬁ*-sd!fstxﬂlt@&faUdea,ntlaéYd)rr@}Jbérbyl beadoyd th one,
two or three groups selected fromd-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, afdrny, pgrandg|; tandydmydey; deris &ptDor NH: hyl thi o, ethylt hi o; 2-, 3-
or 4-pyridyl substituted with one, two or three groups selected fromCl-C4
al kyl , nit Pb,Rs @ng Bekydepeadgatlydee al koxy, amino, ani do, carbani de,
mercapto, nmethylthio, ethylthio; furyl substituted with one, two or three
groups selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,

am no, am do, carbam de, nercapto, neth&]&hlo et hyl t hi o; pyranyl
substituted with one, two or three gr sel ected fromd -C4 al kyl,

nitro, carboxyl, aldehyde, alkoxy, 1 am do, carbam de, nercapto,
nmet hyl thio, ethylthio; thienyl subftitute ,th one, two or three groups
sel ected from Cl-C4 al kyl, nitr , at dehyde, al koxy, ani no,

am do, carbam de, nercapto, net hyl t hi o; pyrrolyl substituted
with one, two or three groups fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
Cl- C6 al kanoyl substituted with one, tmo or three groups selected from

hal ogen, 22 Cl-C6 alkoxy or hydroxyl ; -C6 al kenog al kynoyl ;
C3-C6 cycl WaPkRoly ;anddie Wecpge@psaﬂxkaﬁ%ﬂnes@fb@e. %Lmsg@em ﬁet?ﬁaed {8 or

three gr ou%se Sr%lugccto%glstung of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or

three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C2-Cs alkenyl,
C2-Ce alkynyl; C3-Cs cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl, pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C1-Cs alkanoyl substituted with one, two or three groups selected from halogen,
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hal ogen, C -C6 al koxy, or hydroxyl; adamantine fornyl; substituted
adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xl
is 0, S or NHH X2 is 0,SorNH, or, R3 and R4 independently are N X1 RO
wherein, RO is one of the substituents selected fromthe group consisting
of: H C-C6 alkyl; d-C6 alkyl substituted with one, two or three groups

sel ect ed 1 rqm, AROAG %Ph%qo&ﬁ LEOXKenBl) {;m Winoyf2 8, %&ﬁéﬁkénoﬁz %

al kynyl ; cylcoal cyc substi't'ut'ed one,” two or
three groupgs- @Oebméaaklandw @rrbb@thc&ﬁwnh%né:&m@l Ko¥ee Yrotysleenytad aom ;

benzyl; furyl; pyranyl; thienyl; pyrronI 2-, 3- or 4-pyridyl; aryI
substi t ut edantah okg; Cet walkoky,t hmreehgdr@upls aslehentied ffoomyICl -sﬁbsmutqd

nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl t hi oadameptingfermys-arogl benzaylpiuroyypyrenewt themol pwiren); XoreO. Swo or

t hree groups, selected fromd -C4 al kyl, nitro, carboxyl, aldehyde, alkoxy,
am no, ami 86N ib&?b% M 0T ek capt o, nethylthio ethylthio fury

substituted hree groups selected fromd -C4 al kyl, nitro,
car boxyl , E%HVH£Q4HF%%§V8GB A% ami do, carbani de, mer capt o, nethylthio,
et hyl t hi o; pyranyl substituted with one, two or three groups selected from
ad-c4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,

mercapto, nethylthio, ethylthio; thiegyl substituted with one, two or
three groups selected from Cl- kyT%ni tro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercap et hyl t hi ethylthio; pyrrolyl
substituted with one, two or thrgd| groups sé?%ctedfromCl-Cél al kyl ,
nitro, carboxyl, aldehyde, al koxy, 7 23 ami do, carbam de, nercapto,

met hyl t hi o, ethylthio; Cl-C6 al kanoyl “substituted wth one, two or three
groups selected from hal ogen, O -C6 al koxy, or hydroxyl;

wherein, Rg is one of the substituents selected from the group consisting of: H;
C+-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; C,-Cs alkenyl; C,-Cs alkynyl; C3-Cs
cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cgs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three

groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
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C2- C6 al kenoyl ; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ; C3-C6 cycl oal kanoyl
substituted with one, two or three groups selected from hal ogen, d -C6

al koxy, or hydroxyl; adamantine fornyl; substituted adamantine fornyl;
aroyl ; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X, is 0, S or NH or,
R3 and R4 independently are N X1Rlo -~T 11~ X2R11l wherein, R10 and R11

i ndependenthyd&r éarpamida nﬁé}%aﬁtbb?rﬁéthyl@rﬂbse@]?ltﬁét ed deréménémugémumd
consisting of: H O-C6 kyl; O -C6 alkyl Substituted with one, two or

t hr ee gr oupsthselectwedr fhreergkmlwecté:u f1con hbllogey, CoCsyldxgxyl hydeaxylo

al kenyl; C2-C6 al kyn C6 cyl coal kyl; C3-C6 cycl oal kyl substituted
with one, ﬁa&Ca)lelketnI@[s/gngE@uskygevlec@eﬁef ¢ynh®¢ih$m1@én Cs¥s @&cwal&@myl or
hydr oxyl ; g benz furyl; pyranyl; thien pyrroly

4-pyri dyl ; VltU@Gb@%/h PRe. éwwrtthr%@rowel%teg ﬁfa@\ehaj%%&s@ts é&%d f rom
a-c alky nltro arbo car hani de,

h
mer capt o, REPAYICEH: 8 a@@ﬂi)(%{‘? Ilfnc?raque L}Esgtut%q aga%@n 'B?/Iforn%;b%rpi"ﬁ;‘}?%o th one,
two or thrﬁﬁoglr gg%%%o?p &g}%&ﬁjrj n%mri'g%a taél' BVN{-Ihn' tro, car boxyl , : al dehyde,

al koxy, am no; ylthio, ethylt hi o; furyl

substi tut edr Wt é“thR?mote\Héneénﬂ@é%e groups selected fromd-C4 al kyl,
nitro, carboxyl al dehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl t hi o, et hyI thio; pyranyl substituted with one, two or three groups
selected fromd-C4 al kyl, nitro, car,]lpoxyl , al dehyde, al koxy, am no, am do,
carbam de, nercapto, nethylthio, e i0; thienyl substituted with one,
two or three groups selected fr d - al kyl, nitro, carboxyl, al dehyde,

al koxy, am no, am do, carbam de “iﬁercap‘t‘o,—xrfébhyl thio, ethylthio; pyrrolyl
substituted 24 \)%

XoR11

wherein, Ry and R4 independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cs alkenyi;
C2-Cs alkynyl; Cs-Cs cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
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with one, two or three groups selected from Cl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
Cl- C6 al kanoyl substituted with one, two or three groups selected from

hal ogen, Cl1-C6 al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6
cycl oal kanoyl; C3-C6 cycl oal kanoyl substituted with one, two or three

groups sel qahednkr oy &ak%@ngro@gﬂ C§e|@l:%@axvronprc1ttz9racwl nitAsagEBbky1

fornyl; substituted adamantine fornyl; aroyl; benzoyl™ furoyl; pyranoyl:
thenoyl pyidebyte, Akokg, Omirkd, aJhldNH,Can%mISeOme‘ﬁcmtoNHnetHWEﬂo F’éihyﬁhlbt X1 R11
X2R12" wher ei n, R11 and R12 i ndependently are one of the substituents

sel ect ed f Corfbs alkengyl supstitotesi with nge afivo ¢ thek @eupk lsglectadl @B halkgan,
substituted with one, two or three groups sel ected from hal ogen, Cl-C6

al koxy, or Chvfer dIK9xy. ociw@e)m Kenys alkeagylc@zé}skeg}hmoyl@@scwp@banw C3- C6

el ogen. " CESt6 SYUGAEENEN b3 W@?@nettﬂv&ﬁ%ﬁ%gg?ﬁpéﬁé SEIFELRA M 1 enyl
|yl

gﬂyﬂgsysm ec ogg fr(@m%yé,fg\xl{/ , '%%It c&r %ﬁgaq\@fn% ydev&bﬁﬁﬁ%}rree

am no, am Qeam‘éﬁﬂﬁé'ﬁarﬁﬁfvlm %’FEEIF%@EQG\/AD”RRWI %%Hoylem@ﬁlow é)?/rro FD(1

4-pyridyl substitute ree gr oups rom Cl 4
al kyl, nitepNH: 08lidox\d or RHdehyde, al koxy, ami no, am do, car bam de,
mercapto, nmethylthio, ethylthio; furyl substituted with one, two or three
groups selected fromCl-C4 alkyl, nitro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyranyl
substitut eV R1ne, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, 25 carbam de, nercapto,
met hyl thi o, ethylthio; thienyl substituted with one, two or

N

§ \X e

XoR12

wherein, Rq1 and R12 independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cs alkenyl;
C2-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl;, aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups

selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
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three groups selected fromd-C4 alkyl, nitro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl
substituted wth one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mnercapto,

met hylthi o, ethylthio; «-C6 al kanoyl substituted with one, two or three
groups sel eettmﬂnlﬂepmeh@dmgemethy@ﬂno%tl@llthm(mueﬂyl duppdtitoned witkon€btved kenoyl ;
C2- C6 al kynoyl ; C3-C6 cycl oal kanoyl; C3-C6 cycl oal kanoyl substituted with
one, two oﬂhrﬁﬁr@@ug’ﬁowgc@él é’otre@ﬁ@omlkmahtb@emarblpxm atddbygeg, adi?OXIyydr oxyl ;
adamantine fornyl; substituted adamantine fornyl; aroyl; benzo furoyl;
pyr anoyl ; @ﬁé'ﬁ%ﬂm'%ﬁﬁﬁiﬂm'd% megcapto gneghyItig, 6%2&"1@0 ODYr@IXSrSUN tU tesl and” R4
independen

X286 R6 st tuent lected f
the oroup. dRsPaE ﬁvgsoo?rw“h.qee o8 STRGRD BPri ek by e T B th one,

h f yl;
oo al ke BT SRR 4%, AP R . ﬁ%ﬁ S gAY
substituted s cfté]k&ﬂs?yl shB@tthfecF\Dm?@nSrtho& tRRIES %Bs sfefe%@d‘%rﬂg% &, - 6
al koxy, or roxyl; aryl; benzyl; furyl; pyra hi enyl ; pyrronI 2-,

3- or 4- py01£B/@|alk@(w|or$Nbﬁi>dyt 320, wkeRo@nE,- Gevmmoyﬂ e £€s gycloakansg| ect ed
fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do,

car bami de, Cﬁﬁecagﬂmalkamwwulbbhmecéwml ¢rie, dwo2er, t!ﬁeeq:;roupsp)%ele@;&d gobst i t ut ed
with one, two or three groups selected fromd -C4 al kyl, nitro, carboxyl,

al dehyde, haloléiay Carfmoalkaiy.door chydanylde adesrandiveo, foryhy IsuBiiuted

t hyl t hi f btttd t t t L ected f
CL- G4 al ey PesibptinS oM RY1 bear ey BITRBRY: Marowb PYARVES: 1SGr Sam de,
mer capt o, gphpy&‘c% ed glt mql ij{l@i‘d ﬁ{wglﬁgeﬂ?%{@“ tuted with one, two or

three groups se rom<C ACar boxyl, al dehyde, al koxy,
am no, am do, carbam de, nercapto, 26 nethylthio, ethylthio; thienyl
substituted with one, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, alkoxy, apgno,\apkde, carbami de,

\

wherein, Rg is one of the substituents selected from the group consisting of: H;
C14-Ce alkyl; C4-Cg alkyl substituted with one, two or three groups selected from
halogen, C4-Ce alkoxy, or hydroxyl; C,-Cs alkenyl; C,-Cs alkynyl; C3-Cs
cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Ce alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-Cy4

alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
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mercapto, methylthio, ethylthio; pyrrolyl substituted wth one, two or
three groups selected fromd-C4 al kyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nmercapto, nethylthio, ethylthio; C-C6 al kanoyl
substituted wth one, two or three groups selected from hal ogen, C -C6

al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;

C3-C6 cycl oadtkanay] eth?mﬂétﬂhﬁéﬁwgumﬂt@te@ﬂ/ﬁth bW, tQJo RS GlopppseRetart ed
from hal ogen, Cl-C6 al koxy, or hydroxyl:; adamantine fornyl; substituted

adamant i ne frioor G4 alkply Injtrdyeraziogntyl, altiehnydd, ;alkyxyamayiho, &rh@jmoycb;bawudepyl ;X2
is 0, Sor NH or, R3 and R4 independently are X1 R7 X2R$ wherein, R7 and
RS i ndepen@é@f@ﬁgmarréef@m@hléf etimathinibeyrelvieatisstieledcwdtl eneniwa los thresup
consisting of: H Cl-C6 C6 al kyl substltuted with one, two or

three grouf&WRs selesteds Fer ﬁa‘l@géﬁ}" CEIU@GCQTWXBV algehyslpdradkgy; amines

it one, e SRkl ghpR SRS cuithgy 932?# ety B

hyd |, | '
oy ayi PR OIRE et R RAEERY G2 Ay eChu Bt o

a-c al kybz QM ta'll@ano?ﬁrb o al@heghy©§06a&M5MKan m S ﬁrey%an@a%wam de,

nmer capt o, nethylthio, or’ 4-pyri stituted wth one,
two or threebgrtomﬂszvlsrebeettad) drrtbraeCyrolbs aleladted frbtrfl@alog@@,r(bp&yb!ko&b/dehyde,
al koxy, am no, amido, carban de, nercapto, methylthio, ethylthio; furyl
subst i t ut ear aydiexphedamantioe fmrlméeSLdpsoumed sdhmengde forom| Girods beakdxwll

nitro, car oxyI al dehyde, al koxy, .am no, am do, carbam de, nercapto,

met hyl t hi olUrgYlhpyamoyk Qﬁﬂ%Yh)ﬂyf@)(b%a'%Qe%OV\th one, two or three groups
27 selected f C4, al k nitro, carboxyl, aldehyde, al koxy, am no,

am do, caPb ﬂbdc&ﬁﬂ}d@é’ﬁf‘ eGPy | t hi o, ethylthio; thienyl substituted
with one, two or three groups sel ected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy,

N
N

i X2Rsg

F

wherein, R; and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Ce alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Ce alkenyl;
C2-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
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am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl
substituted wth one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl thi o, ethylthio; Cl1-C6 al kanoyl substituted with one, two or three
groups sel ected from hal ogen, C-GC6 al koxy, or hydroxyl; C2-C6 al kenoyl;
C2- C6 al kygepkiedholP ciue) apykangy! cart@(ypaaléfé(Wdéal&W'arﬁi‘r‘:@s"dnﬁl%ed with
one, two or three groups selécted from hal ogen, d - al koxy, or hydroxyl :
adamant i nechdyamibie, Sehsiots, uh@MyltmdaaaMthi@etﬁu@rﬁmhbsmuwﬂl withenaowa of ur oyl ;
pyranoyl; thenoyl; pyrroyl; X1 is 0, S or NHL X2 is 0, Sor NH or, R3 and
R4 i ndepentierel groape IR frovime CeiCy, aRYli Bitrone:amboxwheaki@bsdét aoixy,
selected fromthe group consisting of: H O - |; Cd-C6 al k%/

subst it ut edMWe, haraﬁi@, C@m@nade,t meéc@p@wm@wyétblo@@t@dlthfq, dﬂwroﬁélséééfﬁu ed - 6

gk ky|wgﬁgéf3?t e Fud rﬁ%fg%me%?tcsh?@@ O S sis B aeedty .

DT roivi Ga‘d%%% L G T o T S T b
groups g?@s%qkéiﬁﬂhg%st%eﬁlv%w oné"tWocbr tﬁ@e@&ﬁt} s?l!(e@@&iyﬁj(gm i‘%llé‘gfé‘f'b’ ,

am no, car mercapt o, nethylthio

4- pyri dyl Sylrstdkastye dr WydidxyPIIe,Cd meﬁdsyltm@% YIS cssect@@y@dalkémmd o7
al kyl, nitro, carboxyl, al dehyde, al koxy, am no, am do, carbam de,

mer capt o, @@{Obyctydfnaikaraiyih)sbbmltoted witht) ones Uast ort thireel gnots eele,ctetd/\bom t hree
groups selected fromd-C4 alkyl, nitro, 28 carboxyl, al dehyde, al koxy
ami no, ani Balogear b&niGhe, allkexyapero, hyasokyll t Ademangnay | formy: @ybawwe
substituted vvlth on two or, three groups selected from Cl- al k

nitro, carBoXYRNting gﬁﬁ?’él@m‘é'i ReR3OY M B, PR, ﬁ‘@ﬁPb‘aWHQY L KeitRp o

Srrg]t QZ![ tegl Opp ﬁHhX(Iz i boyS orhNﬁnyl substituted with one, two or three groups

or, Rz and R4 independently are

wherein, Rg is one of the substituents selected from the group consisting of: H;,
C+-Ce alkyl; C4-Cg alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; C,-Cs alkenyl; C»-Cgs alkynyl; Cs3-Csg
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl, pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl

substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
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fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy, am no, am do,

carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted with one,
two or three groups selected from Cl-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, nercapto, nmethylthio, ethylthio; Cl-C6

al kanoyl substituted wth one, two or three groups sel ected from hal ogen,

Cl-C6 al ko | ; -6 | ; : a ; i

cycl oal kan%‘ib;&&%h%%l 8%0&’%@%’&@@% tcaf%éggmet h*%ofgée)%/tbt V\nf)éggﬁ?tl%’r ee
groups sel egiyfHiot peEn)Pd RaSLteFlvitRorR], QX Yor three gRY eIt cteadRMTYIA)E

formyl; substituted adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl;

t henoyl ; pylkybylitro Xdarbex{, alebyd&Halkoxy, &BiranciniRdo] oaidperdentieycante, X1 R10
X2R11 wherein, R10 and R11 i ndependently are one of the substituents

sel ected fm@ihylthite afindino;dbiesybsubsdjtded with @ie, 680 air ifyee greuEs saleriad
substituted with one, two or three (g;r oups sel ected from hal og}gn,, Cl-Co6

al koxy, or TAgdE oyl alkudonitse, sRIY|, ;aldeidydes aliioryngMinECRANHEO GRIOSANNS :  C3- C6

il ogen, ” CTEEE By O nsBbaRiR Pty STyl WAS . ST By iR b enyi
lyl; 2- - - [.dxl ~ ] ' , ot h
o oups. el el seMeRPR o Yricyr ki, FHES. EarsRf, WAt AR, offing ™ °°

am no, am geyq$ ahsathde, nBEssRt tethRiHY| éhth'y:@nio,e@nﬁsteh&elmoyzsub%tu@d

4-pyridyl substituted wth one, two or thrée groups selected fromCl-C4

al kyl, ni twith oneatansythredb ripgdelc bk nsih halot e, C ACk dikoxgasriairobey!;
mercapto, nethylthio, 29 ethylthio; furyl substituted with one, two or

t hree grouPsGeebleney; fCols CalkgdoylaltkyCs cdaadkarcat;bbxyls catldalwasey! al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyranyl

subst i t ut esdiftifwednéth eng tep arifiss gjpagweleﬁq%@@d\aﬂ@@ﬁﬁ,(%:éaaﬂfpl%w ,

nitro, carbo , _al dehyde, al koxy, 1.ho, ,ani do, . carbam de, mercapto,
et hyi t hi oo Bldkprhraae Rt Tl DRl iRk Sl DA ipe FRRE put BEREEN
furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O, S or NH;

or, Rz and R4 independently are

XiRqo

XoR14

wherein, Ryo and Ry independently are one of the substituents selected from
the group consisting of: H; C4-Cg alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Ce alkenyl;
C2-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Ce alkoxy, or hydroxyl; aryl; benzyl,
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C+-C4 alkyl, nitro,

carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
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three groups selected fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl
substituted wth one, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mnercapto,

met hyl thi o, ethylthio; Cl1-C6 al kanoyl substituted with one, two or three

groups sel etiy@did; fonyl babstgerd with 086, &Mﬁ@ﬁﬁhre@r?ﬂm@é@e}’éde@‘oﬁ@ Gatdenoyl ;
C2-C6 al kynoyl ; C3-C6 cycl oal kanoyl; C3-C6 cycl oal kanoyl substituted with
one, two oﬂlhyhrrétéO,gcaIbpxylselcmﬁydd blkory, tralirogemidGl-cebhamhidexynercapthydr oxyl ;
adamanti ne for substituted adamantine fornyl; aroyl; benzoyl; furoyl;
pyranoyl ; n%)/'l'O gYitia; ; Pxenyk S@leEStUtQﬁ wikh 0gs,i V@, orS tieeNigroups

v ﬂﬁreg‘érngéﬁﬁf PR 5 Gl hike” BP0 iRk P A BRe B Aner o n
G- 0o ol kyPartalfied Rl APt [}ﬁéﬁﬁhﬁeéﬁﬁ) bR B Sﬁég@‘ﬁﬁdﬁwi’ﬁb ECTARL
from hal oggge @%uﬁ@ @é(l%&ééf r&fn Eﬁ{ft‘f #%/tl tutgg: yIald @?d@aﬁéo‘& nyl;

C3-C6 cylcoalk cyc oal one Wo or t ree

groups sel aaii®sl arhiemcadapaes, meilce@o ahémgmmooretrhwmr@w”olyarsmbsmb@mzyI
furyl; pyranyl; thlenyl pyrroly ZTor 4-pyridyl’; aryl substltuted

with one, wtb omet hmceenrgthuapsgroﬁassmlecteeldfrbrmom@lf @4kyal ko, adrboxyl,
car boxyl , al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
et hyl t hi o; algehyde, akoxy, Bmingy laneidps catbanide winercapne methidthis, ethylEdogr oups

i do, _car bkl supByeHaY ﬁwé’%f@‘éxoéhmﬂaeig‘iﬁﬂpgEaue&?e'dkE%mm?q”af{‘rbd i th

2l denyde, “GrkeOdrBhBToi L Cear bR TCGathoy Tabhpyrba O

G Al PO Ao S Pt e, PR o e R R B e

mercapto, halogen, Ci-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X, is O, S

or NH; X, is O, S or NH.

Furthermore preferably, when n is any number within the range of 1-3; X and Y

independently are O, S or N; Ry and R; independently are

X

—T—XRs

A

wherein, Rs is one of the substituents selected from the group consisting of: H;
C4-Cs alkyl; C4-Cg alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; C>-Cs alkenyl; C»-Cs alkynyl; C3-Cs
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C+-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
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met hylthio, ethylthio; thienyl substituted wth one, two or three groups
selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

t hyl t hi t t t
el bt od 1 Fonoied BTG AUVE Y, Sty Ridded "B '8, SR, o
al kynoyl ; &Bm@ﬁu@wn@aééﬁ@%bthmmc@twmcpai k@n@yh pﬁldplséutis‘ﬁhﬁéd wiithh one,

two or thr ee groups sel ected from hal ogen, C - al koxy, or hydroxyl;
adamant i neohertwd or #ibs tgrowus < delad@uiaind mne;- c@ranw nifto pgdrbokenatehyde f uroyl
pyranoyl ; thenoyl; pyrroyl; X1 is 0, Sor NH R3 and R4 |ndependently are
X286 wher eaHmXRG ansmoneamdet h@arbabsdét wesrcepioe| Betiadthio, omthyiisiogr Biiy

consi sting of: l; O -C6 al kyl substltuted with olne two or
three grouﬁ%bséél}”@é‘t‘é’dhf@lﬂn t%pbg@we graups sgireled, frem fydroavh ¥ocs

I 5 e B S
hydr oxyl ; g‘fh&&thiobgg@ﬁkf ufﬁgéi}’dtég VBN, %'rﬂﬂ%é%rgrowgéaéé(tledgl n G ect ed ‘rom

4- pyri dyl ; one, 'two or

Cl-C4 al kYIaI’k%/P'rﬁtF@ Ceﬁﬁb X):’lldeh%gegﬁkgﬁy, %Wxém@m BQrba@rﬂUéOmert%tbam de,
mer capt o, 2-, 3% or 4-pyridyl substituted with one,

two or thr ﬁ@ttwlm%tﬁ;a{r@@ttménw@mﬂut@émaﬂhkzyde tWbtorahreeagrbopy keleatadehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl
subst i t ut effom Ch-Garskylt nidroorcattimee ajdeuype, séloxyt saifie,camide; carkainkige, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de, mnercapto, rret hyl t hi o,
et hyl t hi o; m@ye@iw rrgejbglthl@uﬁﬁwltm roYsilyl suRstibited nwish %JM@ 9&1tBr&Sed from

Cl-&A4 alk al kox m no, car bam de,

t b h
ner capt o, 5??@&"%;?%’%?%8%@%%1940 lﬂ?‘h%&tﬁ‘?ﬁl C%@% ﬁﬂ%}}’% ﬁl}?%e amiig or
three gr Oug%iéoe,lceé%ﬁqlde, mercapto, methylthio, ethylthio; C4-Ce alkanoyl substituted

with one, two or three groups selected from halogen, C+-Cs alkoxy, or hydroxyl;
C.-Cs alkenoyl; C,-Cs alkynoyl; Cs-Ce cycloalkanoyl; Cs-Ces cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Cs alkoxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
furoyl; pyranoyl; thenoyl; pyrroyl; X1is O, S or NH;

R3 and R4 independently are

wherein, Re is one of the substituents selected from the group consisting of: H;
C1-Cs alkyl; C4-Ce alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; C2-Cs alkenyl; C,-Cs alkynyl; C3-Ce
cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C+-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl, pyranyl; thienyl,
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
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fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy, am no, am do,

carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted with one,
two or three groups selected from Cl-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, nercapto, nmethylthio, ethylthio; Cl-C6

al kanoyl substituted wth one, two or three groups sel ected from hal ogen,

Cl-C6 al ko v ; - a ; = l’@fﬁp ninG3-

cycl oal kan%‘ﬁ;cg&ﬁég{ %c‘:}‘bgl%nﬁp kéﬁ@%&!tﬂ%ﬁﬁi 0 ,e?éln?l\s\wg?’gﬁﬁ%i%r ee
groups sel ggtRehifs omehsdpigenetykhed et i®lo/ . 2-, 8F ohyyeyl suRdaBatiithe
formyl; substituted adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl;

t henoyl ; pgneowa oXthres ours selebldd foom QR3CarmtkyRdniirodesrenrgntldehgde, X1 R7
X2R8 wherein, R7 and R8 independently are one of the substituents sel ected
from the gkowp @omisPstamigioof carban@ie Canenickplo, ©rRtwEthig, kthydthisst fudt ed with
one, two or three groups selected from hal ogen, Cl-C6 al koxy, or. hydroxyl;
C2-C6 al kehyipstituted. wih Qng, Mo otdbres glAuPsasR9Fted coms Ceye 6%V'k>n'fr0,
substituted with on two or three groups sel ected fromhal o .C1- C6

al Koxy, _or CRYRF8x Aaehyry alkgeye, ginino, Zymidsy cAMaiHE, rerceRiSe RURIVIOY or 1
2-, 3- or i dyl,. . S L5t 1 Uyps

sel ected fé@&\}{@f-’ &ragﬂ%tas%ﬂﬁ?é (%Mcar &9@%@8@%@?% ggéiﬁng%@‘io,

am do, car Byl Gtro NBArBBRYIC aldBBBY | BiRbRy, &hihd, tdMhido, darbatider méreagtody!

substituted wth one, two or three groups selected fromCl-C4 al kyl, nitro,
carboxyl , aletghnits etidyitixthicam substidutedithcaid)awode threergrappe seleetday| t hi o,
ethylthio; furyl substituted with one, two or three groups selected from
a -4 al kfrbm Gi-Cumlkyanitiox ghrbadyt etyety,dealakoxy, asmin@midei garbaczidean de,
mercapto, nethylthio, ethylthio; pyranyl substituted with one, two or

three groufercadpemeihyhionethyltye; aﬂ)‘l(&ﬂ'&,"l plikstiguted Wb ane, todenyiaEee al koxy,
21Tb21(:) it 3{“ e&%}d‘ptsﬁg%%gtgd? ﬁgngﬁﬁ-ﬁpélﬁy|, rﬁ?ttrcg],yéér%iogyl, %ﬁé‘é’rlytcj@' %;Ikc}xrgli earrlﬁ/ilno,

amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted

with one, two or three groups selected from halogen, C4-Cg alkoxy, or hydroxyl,;

C,-Cs alkenoyl; C,-Cs alkynoyl; Cs-Ce cycloalkanoyl; Cs-Cs cycloalkanoyl

substituted with one, two or three groups selected from halogen, C+-Cs alkoxy,

or hydroxyl; adamantine formy!; substituted adamantine formyl; aroyl; benzoyl;

furoyl; pyranoyl; thenoyl; pyrroyl; Xz is O, S or NH;

or, Rz and R4 independently are

X4R7
N

il
I XoRg

F

wherein, R; and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Ce alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C+-Cg alkoxy, or hydroxyl; C»-Cs alkenyl;
C,-Cs alkynyl; C3-Cs cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl;, benzyl;
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three groups selected fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl
substituted wth one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mnercapto,

met hyl thi o, ethylthio; Cl1-C6 al kanoyl substituted with one, two or three

groups sel ﬂﬁgfgﬁé@?gﬂ%b@?ggﬁrﬂlzﬁ%@- &Jc%?g%dyl%ryw?laﬁ?fdtled idy 68 alyeenoyl

C2- C6 al kyno oyl ; cycl'oal kanoyl substituted with

one, two opr tHyeeeyrBlPs RS |t Eord 0\ toMmIkhRl e NcarBbx Wb arldhguy, alkoxhydr oxyl ;
adamantine fornyl; substituted adamantine fornyl; aroyl; benzoyl; furoyl;
pyranoyl ; ahémgydmidoy caddmid, mescéhtoSmathyiiiit, eByltlsio02-,S3-oor Migyridyl, R3 and
R4 independently are N X1 RO wherein, RO is one of the substituents

sel ect ed f suhstitltedgwituypreorsiosof dlyyest gradps stectedalreyil ©1-Ga- @BYal NP,
substituted with one, two or three groups selected from hal oqgenI . -C6

al koxy, or CaPaxgx pldehyde calkerkeATIno, @nEs, £RIEARYINE, mereaptog MDYt Kyl -

C3-C6 | ol kyl bst i d . with h f

nal ogen. - canetie; RN SUbsthGe Ml oRES g 7l toTBe s RSy FERTE: i eyl
Lyl - i dii i tut ed wit ,

Pyt 00T B BBy 35 UK ! BByl et o

ami no, _am iy S, barfio; MBYrGAN SubSRLIS LiAlP: okt i Mo inie, gougy

4-pyridyl substituted'wth ©one, two or three groups selected tfromCl-C4
al kyl, nitsslectear hoyCq-Gl dikhly detro, abiboxyl, Adémaele, alkaky, aminbarinddo,
nmercapto, nethylthio, ethylthio; furyl substituted with one, two or three
groups sel eabadide,oneCapt) nagtkylthiongthybhio; thierydsybstiteledemijil ene aicoXry ,

am no, am do, carbam de, nercapto, methylthio, ethylthio: pyrapyl

subst i t ut edreg taospe, seleriedriremr be-Gyr alkys REPe caERPM oRldEDY aﬁ%l&”l ,

nitro, Cargr%)fr%,’an%ldg?Qgr%%migé,kﬁ)e(kap?onj mngfhyﬂmo(,j%thy(ftﬁlrol?%%r%?yl sﬂBgt‘ﬁﬁ%do '
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C+-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C4-Cs alkoxy, or hydroxyl; C,-Cg alkenoyl; C2-Cg alkynoyl; Cs-Cg cycloalkanoyl;
Cs-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, Ci-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xy is O, S
or NH; X, is O, S or NH;

or, Rz and R4 independently are

N

s,

A

wherein, Rg is one of the substituents selected from the group consisting of: H;
C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected from
halogen, C4-Cg alkoxy, or hydroxyl; C2-Cs alkenyl; C2-Cg alkynyl; Cs-Cs
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met hylthio, ethylthio; thienyl substituted wth one, two or three groups
selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

t hyl t hi k
el bt od T FHROTRY B SanplRT s bted Wb Briyo by BR OIS SBERAT, o5
al kynoyl ; %nﬁﬁa@j@h()@ kanaxbxy, Cor FBd@Xgl: @@Mk@@ﬁwn f@ybq;twéwl ethigiyi:h one,

two or thr ee groups selected from hal ogen, Cl1-C6 al koxy, hydr oxyl ;
adamant i nepinmolm(lz bt Atpylndgll agtgimaobstitetetiowitl | oneartowd or bbnmogrqupsf uroyl
pyranoyl ; thenoyl; pyrroyl; X1 is 0, Sor NH, or, R3 and R4 independently
are N |' selxeteR1BomMXERTL alit eitip, Raoxml akiqhyd%egﬁ@?@er&mlyoala@'@%e of the

substituents selected from the rougw onsi sting of: Cl-C6 H’?[ Cl-Co6
al kyl subs€aibgiide winereapie, methy!tBio, edwlthig: e @@u‘ﬂ)@ygé}’le%‘{t@&tqt‘?% al ogen,

Cl-C6 al k I kyl :
G Co ayer B0 CYRES Biduts s erRen B GiaCe A s Bibindr abRai¥es T om
B;lr ?gf;l’ C%m%?@'a‘ﬁ% paﬁﬂdgydé&)é%bvd%lrjbs rc? zérln’ethy{lltlﬁ(r)é’hgetrﬂxtﬁﬂf'ykurylt hi enyl;
groups sel §@6§ﬁ'utteﬂ°\%tqon@4 tHoK B thrdiet ?:‘bup@aéé?@é‘téh fr@flndgl?-mealk@giﬁﬂﬁﬁ&

ami no, am do, carbam de, mercapto, hyl'thio, ethylth 2- -
4-pyridyl cebbsyl biledgdei tikorpeaming amidohrcagagnidepsereapiol edethyltio C1- C4

al kyl, nitro, carboxyl, alde yde al koxy, am no, am do, carbam de,

mer capt o, amtyhlyubt hyranyl mb}sjntutdad withfamey tws ab#tree greupsalecteddrom @o-Gr t hr ee

groups sel glf(%/le?nt];c; Ocrgrbcc%xycl4aldehyde alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C+-Cs alkoxy, or hydroxyl,
C,-Cs alkenoyl; C,-Cs alkynoyl; C3-Cs cycloalkanoyl; Cs-Ce cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Ces alkoxy,
or hydroxyl; adamantine formy!l; substituted adamantine formyl; aroyl; benzoyl,

furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O, S or NH;

or, Rz and R4 independently are

N
.
_g—l —X1R1o
~
\X
XoR14

wherein, Rio and R4; independently are one of the substituents selected from

the group consisting of: H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or



al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
nmercapto, nethylthio, ethylthio; pyranyl substituted with one, two or
three groups selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; thienyl
substituted with one, two or three groups sel ected from Cl-4 al kyI

et ol ¢t o TS i S0UERa RrliHeoqerP T 9: AREKD r RBATT €8.0.18H

met hyl t hi o pyrro or th e groups
sel ected fcomGikrty2CK)ds cyleddligyl: gﬁid%%%hoalkﬁls@%m@eed wlthomya B 610,

ami do, carbam de,’ rercapto, methylt ethylthio; Cl1-C6 al kanoyl

substi t ut ethreé tghommesetembdofrotrhhaleggnoatp&esalkezy est fiydroxyiabogebenzyCl- C6

al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;

C3- 6 cycl fwlkaw@wl shibayli putrelyl; @t & arepytidy; ayl shbﬁéut@ddwﬁtoeélté@)t ed from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adapmantine fornyl; substituted

adamant i ne©k mrﬁﬁlgroapwple%%ﬁ@m Cflenr By, rbwa%rppxylt Retgyde. plkoxvyl : Xi

L LI S A e e L N
subst i { uent s, Sl egt 6 (4, LG §5RUPEIRS! SLABIOfone SL CRyRldib: CL-CB

al kyl subs ute one, two or groups se ogen,

Cl-C6 al koxymoRy!, BYdhyy! alk@%y,cgm"ﬂ{d(%ido c%éﬁ@@@' Y to@n&ﬁyl{b{bcoa' kyl ;

C3-C6 cycl oal kyl ' substituted Wi th one, two or hr ee groups sel ected from

hal ogen, Gath@hhial keyysutsdtitited ety bneafd or biﬁ@éyd;roupé weldctedyroanghsC4 hi enyl ;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted wth one, two or three
gr oups sel alkyledmitfcr orarbnxﬂ;4akdlehyde, alikoxy, arosob @xyito, azhrdb@hyde,, rT@N@ptg

am no, am do, carbam de, nercapto, nethyl th| o, ethylthio; 2-, 3-

4-pyri dyl metindthia, uetwithios howaay! swesbtachmeth gmsuptve e dires Qf%'ﬁsm C4

alkyl, nit Selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,

carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C1-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C+-Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cg alkynoyl; Cs-Cg cycloalkanoyl;
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S

or NH; X, is O, S or NH.

When R4 and Rz independently are
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car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; pyranyl substituted with one, two or
three groups selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; thienyl
substituted with one, two or three groups selected from Cl-C4 al kyl,

nitro, carfpasmin RldehyRe; indklsexdentlyadicnéne aftréosutsAitiaNns delectert tampt o,
nmethylthio, ethylthio; pyrrolyl substituted wth one, two or three groups

sel ect ed f thenyrGlip Gbnalskipg of it €eCsadiiaRyCs allafi dehgtdetedawciomgxe tauei 1o,
am do, carbam de, nercapto, nethylthio, ethylthio; Cl-C6 al kanoyl
subst i t ut ethreg ghowrseseleaieddrom Hategeaty Gupss g0t @dnydrewhap &geﬁ%kenytl C6

E:':),:“c’;éy&yg[ Q;&%é%ﬂyl’sgzbr&%ﬁiﬁ%&&% Chr ool f%ﬁﬂfﬂlég ﬁﬁiﬁ%@%? ed’tf om
R e T S e Mot VAR AT e R s T
s 0, S o r}'/\fH %?é%ﬂ ?hlg%ls 8rrroly|"2 2 @rniggpr ¥l”%®$’§ﬂg§(ﬂ e v@‘ifﬂaoﬁ@ RRRS

wher ei n, rtuents s Fom t he group consi sting

of .. H Gy @ﬁeélq%hps @étéé@ecﬁkﬂ@yﬂ @L@éhlkwtrﬁﬂowcéﬁbo&we,aldewd@r alkexge groups
sel ected from hal ogen, C-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6

al kynyl ; CGam@o, atidepabkydmidE3nidhcapto| aadthyithisubhyithiot €d 3 ®m4qryel;:iytvm or
t hree groups sel ected from hal ogen, O -C6 al koxy, or hydrox

benzyl ; f usybstitytedawith ;onehi ey br thieer gslupls; selecteg- frem Gaiyar aéyl m'@i@yl
substituted with one, two or three groups sel ected fromd -

nitro, car&REKYl, @I‘dﬁl’:{ﬁéea”@wb{oﬁm'n%rﬁrﬁ@o SRTRRINIde: MYSAPPe mf?'iLBY éto

Uhr ee. or oupyEabecitusteies e anBy e i hisebabbb Fyetied e &S
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C, alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C+-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C1-Cs alkoxy, or hydroxyl; C>-Cs alkenoyl; C,-Cg alkynoyl; Cs-Cs cycloalkanoyl;
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl: aroyl; benzoyl; furoyl, pyranoyl; thenoyl; pyrroyl; X1 is O, S
or NH; Xz is O, S or NH;

R3; and R4 independently are
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al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl
substituted with one, two or three groups selected fromCl-C4 al kyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carban de, mercapto, nethylthio,
et hylthio; pyranyl substituted with one, two or three groups selected from
a-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, am no, amdo, carban de,
nmercapto, nethylthio, et hylthlo \subgti tuted with one, two or
three groups selected fromd - tro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nmnercapt0 io, ethylthio; pyrrolyl
substituted wth one, two or thrée selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, anino,” am do, carbam de, nercapto,

met hylthi o, ethylthio; O -C6 al kanoyl substituted w th one, two or three
groups sel ected from hal ogen, O -C6 al koxy, or hydroxyl; C2-C6 al kenoyl;
C2- C6 al kywbgreinBs Geonsy of malmbgulentmléﬁedytmm&gmw consighisgiafulied wi th
one, two or three groups selected from hal ogen, O -C6 al kox or hydroxyl;
adanant i neCﬂ&er@Jkyl @m‘&gta”fxitséas%wtﬂﬁﬂawﬁh Aaef Byl threg ggqupswﬁ%cé@qi fronf ur oyl ;

3¥%a§?ylxl S Cu%éi@?éﬂ ViRE" dRT: PaeperrlEivly Garee G Che: de;t '16
2yl subsfTeaRsE” it SbakiSu8sRtRed BR 75, 3o Oéﬁ'%ce{eegg"%*%ﬁ?{%ﬁodgen
Cl-C6 al kogym ABICAKAT e%¥ts a%x@o@hg@%&%b arﬁzb%ﬁﬁ?i rg rﬁylcﬁwléﬁ@lcoal kyl';

C3- 06 cycl oal kyl Substituted with o wo or ps sel ected from
hal ogen, Clyr@slyRl X0y, orOﬂ d(}u@wxa/rly: sabyitutceaayl oneHWd/'o,r tAydeaydupd hi enyl ;
pyrrolyl; 2-, 3- or 4-p aryl substituted with one, two or three

gr oups sel sefeeiedf from Cl—@4amykymtromcam,xybaalﬁ®ixxm eﬁkwmmoala}mdy,

am no, am do, carbam de, nercapto, rreth?glthlo ethylthio; 2- -

4-pyridyl cabBstide.uDeEFaRte. ey thiowsthyit tqquee3g@b&ﬂ)3’”§é|I ws@wtedmm c4

al kyl, nitro
y one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,

alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoy! substituted
with one, two or three groups selected from halogen, C4-Cg alkoxy, or hydroxyl;
C2-Cs alkenoyl; C»-Ce alkynoyl; Cs-Cs cycloalkanoyl; C;-Cs cycloalkanoyl
substituted with one, two or three groups selected from halogen, C4-Cg alkoxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
furoyl; pyranoyl; thenoyl; pyrroyl; Xz is O, S or NH;

or, Rz and Ry independently are
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car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
C-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; pyranyl substituted with one, two or
three groups selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
am no, am do, carbam de, nercapto, nethyRhio, ethylthio; thienyl
substituted with one, two or three grups selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, alkoxy, [ am nNoy) ami do, carbani de, nercapto,

met hyl thi o, ethylthio; pyrrolyl su ed—XJM;t h one, two or three groups
selected from Cl-C4 al kyl, nitrg , al dehyde, al koxy, am no,

am do, carbam de, nercapto, methlth et hylthio; C -C6 al kanoyl
substituted with one, two or threé groups selected from hal ogen, « -C6

al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;
C3-C6 cycl oal kanoyl substituted with one, two or three groups selected from

hal ogen, ;ngﬁe iAl k9% RE nEtY%J féhilyf agannat LG of f i{qeﬁ?élgéfe'ciébt #8m

adamant i ne formyl; " aroy uroyl; pyranoy . pyrroyl; Xi

is 0, S the'\@"fouﬁ?cdn&sﬂng%qu @'!‘-‘Ce?eﬂk TCy- @Ms%ﬂtﬂ%ﬂ@ﬂﬂ@@ﬁé'%@éﬁ X, R

wherein, RO is one of the substltuents sel ected fromthe group consisting
of: H  d thtée alrtyds s€lketed fedrkyHalsadrstQt Of enkowytdsr ioyrox NG, @, dlkemd; gr oups
selected from halogen, O-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6

al kynyl ; C82Cs alkyn o@b-l@el cyleslkyg; 6y<§lso@§,{dkaalk3dwb©stmumciawm orre,dwe, Ot wo or
three groups selected from hal ogen, al koxy, or hydroxyl; aryl;
benzyl; f u&‘we 9;59'#%?1913 lectad EAY) halogwr 913@6‘ a'fOXY»SQr BYdr@X)ﬁylaMyben%)flfyl
substitute

nitro, car@ ynyaﬁp/ﬁyH% )rﬁ"?lg[(? grou ?oya d%ryﬁ ggggtklg@pg@th ﬂﬁg’l:%
hyl t hi
o BN Bl 10 LAY PP g

amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl

substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C1-Ce alkanoyl substituted with one, two or three groups selected from halogen,
C1-Cs alkoxy, or hydroxyl; C,-Cg alkenoyl; C,-Ce alkynoyl; C3-Cg cycloalkanoyl;
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S
or NH; Xz is O, S or NH;
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al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl
substituted with one, two or three groups selected fromd-C4 alkyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carban de, mercapto, nethylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from
a-Cc4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
nmer capt o, oﬁﬁqﬁgﬁdF@ﬂhdﬁﬁ@hmbhnygﬁgth|enyI substituted with one, two or

t hree groups sel ected romdC-C4 al kyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthlo pyrrol yl
substituted with one, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am do, carbam de, nercapto,

met hylthi o, ethylthio; Cl-C6 alk tituted with one, two or three
groups sel ected from hal ogen, G- —XQR, hydroxyl; C2-C6 al kenoyl ;
C2- C6 al kynoyl ; C3-C6 cycl oal kan cycl oal kanoyl substituted with
one, two or three groups selected f al ogen, (¢ -C6 al koxy, or hydroxyl;
adamantine fornyl; substituted adamantine fornyl; aroyl; benzoyl; 39
furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, Sor NH or, R3 and R4
|ndependently are X1 R10 X2R11 mhereln R10 and R11 |ndependently are one
of the subwhefejl@n?slsgmee@fttéa swb@tﬁueﬂﬁeseje@ag froom Hesgliony eshsistingof-tde al kyl ;

Cl-C6 al kyI sub tit % Vﬂth one, two_or three %roups selected from
hal ogen, oy Ce i M%P%ﬁéyted\w&h@eeawyt ree groups sglegje fromes- os

B 2 AL, AL 2
pyranyl; tBiiemky. @ereot}y%lloal 1 ugstitggeaé\afﬂgﬁl(w@y wo% ¥Are§£8%b§ g%%@ th one,

two or three groups sel'ecte rom 0)'4% al dehyde,

al koxy, aﬁbmohaléngOC&%ré)l%k@e@r ﬁ?dr@&?ﬁ%r¥l tehyw gy, pglféwtmléhyﬂ- 3-

or 4-pyridyl substitut with one, two or three groups selected from Cl-C4
al kyl, nitpyrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups

selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C;4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-Cy4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methyithio, ethylthio; C+-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cg alkoxy, or hydroxyl;
C»-Cs alkenoyl; C,-Cgs alkynoyl; C3-Cs cycloalkanoyl; C3-Cs cycloalkanoyl
substituted with one, two or three groups selected from halogen, C+-Cs alkoxy,

or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
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car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; pyranyl substituted with one, two or
three groups selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am @@ov|: BaF: r ethylthro t hi enyl
substituted let E§ é%m 1(:%'}3.\%nd(?rP ﬁ?ﬁygemg?gi)ésbggﬂect ed fromCl-C4 al kyl,

nitro, carquJancaRdemmndehkpabe am no, am do, carbam de, nercapto,
met hylthio, ethylthio; pyrrolyl substituted wth one, two or three groups

selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, carbam de, nercapto, nethylt hw et hyI thio; Cl-C6 al kanoyl
substituted with one, two or thr ee sel ected from hal ogen, C1-C6

al koxy, or hydroxyl; C2-Cs al ke? C2- al kynoyl ; C3-C6 cycl oal kanoyl ;

C3-C6 cycl oal kanoyl substituted oné; Twdiier three groups selected from
40 hal ogen, C1-C6 al koxy, or Mam&mtl ne formyl; substituted
oy yranoyl thenoyl; pyrroyl; X1

adamantine fornyl; aroyl; benzoyl
is 0, S or NHH X2 is 0, S or NH Further e preferably, when Rl and R2
i ndependently are ~N\ X1 R13 wherein, R13 is one of the substituents
sel ect ed fromthe group _consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl

subst i tut ew h@rein, Breand Ro tﬁ\depﬁﬂ@@mb’r@f@p@n%@fmwsf%éﬁﬁts ﬁsle@@dﬁm@l C6

cyel oal ky! MEHEERADEE A O TG &w%ﬁ?&?éﬁ%%wﬁ&m BBk
Pk v bt s P
e e e o e e
4-pyridyl subsigréuwisedertctdd from halogen, C4-Cs alkoxy, or hydroxyl; aryl: benzy!,
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C4-Cs alkanoyl substituted with one, two or three groups selected from halogen,
C1-Ce alkoxy, or hydroxyl; C,-Cg alkenoyl; C,-Cs alkynoyl; C3-Ce cycloalkanoyl;

C3-Ce cycloalkanoyl substituted with one, two or three groups selected from
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one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
Cl-C44 al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nmethylthio, ethylthio; pyranyl substituted wth one, two or

three or oupaicyEhectech r Aol Cfr Alditho, daharfREDyhy |, alsdsbitdfoa al koxy.

am no, am do, “carb mer capt o, ethylthio; thienyl

substi t ut eddamraht:@@eom’aw\mr@m bbhg@yigm@msm@h@ﬂt g@no Zr PMTrEk: &4 iabkd |
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

nethylthlopréﬁh?%n&(bESpnyblyl substituted with one, two or three groups
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nmethylthio, ethylthio; Cl-C6 al kanoyl
substitute three grou el ected from hal ogen, Cl1-C6
al koxy, orEHVH?%WVpF”egﬁaQB ﬂhﬁ@ﬁ%fﬂm'&znéggﬁﬂa @@@e C3- C6 cycl oal kanoyl ;
C3-C6 cycl oal kanoyl substituted with one, two or three groups sel ected
from hal ogen, C-C6 al koxy, or hydroxyl; adamantine fornyl; substituted
adamantine fornyl; aroyl; benzoyl; fwroyl; pyranoyl; thenoyl; pyrroyl;
when Xi is 0, Sor NH R3 and R4_indep ently are XZRS mhereln R6 i s one
of the substituents selected fr k he gr up%ggn5|st|ng of: H Cl1-C6 al kyl;

Cl-C6 al kyl substituted with one [two or [th 3groups selected from
hal ogen, C -C6 al koxy, or hydr oxyI al kenyl; C2-C6 al kynyl; C3-C6
cyccoal kyl ; C3-C6 cycl oal kyl substi tofed with one, two or three groups

selected from halogen, C-C6 al koxy, or hydroxyl; aryl; benzyl; furyl;
pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with

one, two o\vvhrem.wgr.@eﬁé of%?é@@és‘?%érg%b cfe%@#nkmé i &ﬁmﬁ@tﬁfd?@fxw

al dehyde, al koxy, am no, am do car e, rrercapt thio
et hyl t hi 0; C2Cg adkyl,0C,-E5 RUKYI dibstRuStwithbes, twot &y thﬂsnaegromw sefledtdd g#emgr oups

selected fromd -C4 al kyl, nitro, carboxyl, aldehyde,
halogen, C+-Cs alkoxy, or hydroxyl; Co- Ce alkenyl; Co-Cs alkynyl; C3-Cg
cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C1-Cgs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
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al koxy, a

m no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl

substituted with one, two or three groups selected fromd -C4 al kyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, methylthio,

car boxyl ,

et hyl t hi o;

a-c4 al
mer capt o,
three gro

nitro,

pyranyl substituted with one, two or three groups selected from

kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,

vﬂﬁtd?ﬁéj Wb er tk?%%é}%d}is%elécf!%@ﬂ%% ﬁé‘!%@éht(‘ﬂ eda Wﬂotxpa@g?yh drbYp:

ups sel ected , nitr car box yde,

am no, am dg,CLC alkendlyteC,-Orakgnby; CU?CQY&\}dT'd)éJkar&iyfﬂy|d3m60 cyByarkeingl|

substi t ut

ed with one, two or three groups selected fromd-C4 alkyl,

or
al koxy,

nitro, car bob@tltutedlvd&&hynle,twl drdRige gnoupe selemtedisomclzalbgen, dey-Cearalkoapt o,

met hyl t hi
three gro
al kenoyl ;
substitut
al koxy,
aroyl ; be

are one o
C-C6 alk
sel ect ed
al kynyl ;

t hree groups selected from hal og

benzyl ;
substi t ut

o, ethylthlo Cl- C6 al kanoyl substituted 42 with one, two
upkhydrioxgk adamenpiing oreysrsubstituted afrmepting formpdraseyl benzeylics

| ky | | - | | k |
egzrw%ﬁg@ﬁew’ﬁmogf RORE RS e SO BT r omhor osan Y o

or

C6

r tine fornyl; substituted adamantine fornyl;
nz ?48 FQ"f'ﬁ%@%Sj@%?&a%Syl thenoyl; pyrroyl; X2 is 0, S or NH or,
R3 and R4 |ndependently are Xi R7 X2R8 wherein, R7 and R3 independently

f the substituents selected from the group consisting of:
yl; Cl1-C6 al kyl substituted Retwo or three groups
from hal ogen, C -C6 al kaxy

C3-C6 cyl coal kyl ; C3- CGE

furyl; pyranyl; thienyl; byrro y

H

roxyl; C2-C6 al kenyl; C2-C6
substituted wth one, two or
- C6 /al koxy, or hydroxyl; aryl;
; 2-, 3- or 4-pyridyl; aryl

ed with one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mnercapto,
met hyl t hi owheteiy,| RehiscqneZGf thasubstitdeplpriadgdted $naps the groeig asinsistiogef: Hwo or
t hree grougs selected fromd -C4 alkyl, nitro,

1-Cs alkyl; C4-Csg alkyl substituted With one, two or three groups selected from
halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg¢ alkenyl; C,-Cs alkynyl; Cs-Cs
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl,
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio; C¢-Ce alkanoyl substituted
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car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
C-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; pyranyl substituted with one, two or

t hree gr oups selected fromGC -C4 alkyl, nitro, carboxyl, aldehyde, al koxy,

ani no, gﬂw t,%ahp@m fBee gﬁa@@e@ectgﬂﬁa}ﬂ F\Jé'lbgen ety tamos% 5%?‘%@%

substltute one hree groups se ectéd from

nitro, carlpgxy al@n«ab@hygg.ceab Wyl @UTCH Oy A IR oyEaacy df?clo&ﬁ(raﬁ@plto

met hylthi o, ethylthio; pyrroly ubstituted with one, two or three groups
sel ect ed f sobstBliteGAvit &ityde,,t\/\ﬂa)ldrrtbneeC@TObpS)slelecteﬂerrGIMd@ng@j &-Bealkoxgm no,
am do, carbam de, nercapto, nethylthio, ethylthio; Cl1-C6 al kanoyl

subst i t ut edr dydriexphedamaotios erm‘yéét@tSbUHﬁ%d sdhmentiae faromlrabylyeanzoyt - C6

al koxy, or_hydroxyl; C2-C6 al keno - aIkynoyI C3-C6 cycl oal kanoyl ;
C3-C6 cycl8&PW&HH@P°¥MH§¥FW&$%HTVY9%'%ﬁb SeHor three groups sel ected from
hal ogen, kfﬁ Hédrox adamanti ne fornyl; substituted
adanantlneof 3 4 p NBEADGS® " furoyl: pyranoyl: thenoyl: pyrroyl: X1
is 0, S or NH X2 is 0O, Sor N or, R3 and R4 independently are (N X1R9
wherein, RO is one of the substituents selected fromthe group consisting
of: H d-C6 alkyl; O-C6 alkyl substitwuired with one, two or three groups
selected from hal ogen, C-C6 al koxy ¥ hydroxyl; C2-C6 al kenyl; C2-C6

al kynyl; C3-C6 cylcoal kyl; C3-C6 gycl yl substituted with one, two or
three groups selected from hal oge JQXy, or hydroxyl; aryl;
benzyl; furyl; pyranyl; thienyl; ; 2-, 3- or 4-pyridyl; aryl
substituted with one, two or th selected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mercapto,
methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with

wherein, R; and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Cg alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Ce alkenyl;
C,-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-Cy4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
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one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; furyl substituted with one, two or three groups selected from
Cl-C44 al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nmethylthio, ethylthio; pyranyl substituted wth one, two or

2 no, o BTG oARPE, S P 00" CRERYIE G cdthy Moyt g =<

substitute t t r

nitro, cargé% é]kal éﬁgﬁé‘&t&;eldk\@ir%n%r%%gﬁtﬁ@eﬁg@%ﬁ@ %ree{gﬁo%ﬁérgééﬁcapto
met hyl t hi oc, %Mk%k}i, 8 hPArokgl: Y- SUBRERSY! eglcwénky e CLOPcloAIRARSYI; Or oups
selected from Cl al kyl, ni'tro, carboxyl, al dehyde, al koxy, am no,

ami do, car Ba@deycioakaant subsituted Withconesttl dhitpee Grodits akleateal from
substituted wth one, two or three groups sel ected from hal ogen, Cl-C6

al koxy, or hapdeoxylC;- CGCZalKﬁxyal k@moWdro@Z& Cadahiantiog| ;foTBYIC6 Supeﬂltdeanoyl
C3-C6 cycl oal kangyl ~substituted with one, two or three groups selected
from hal og@ﬁam@mtmf%rrwbwoy Benegidr oxayl; PyaBedhtieneyk ey FrpVk %lﬁb@t ™ ut ed

adamanti ne forn enzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1
is 0, Sor T\&WZ IS é\?g‘?de 4 i ndependentiy are Il X1 RLO X2R11 wherein,
R10 and R11 i d(ﬁme d of the substituents selected from the
group consf'gsﬁ]ng ofﬂ ﬁﬁepéﬁlaéﬁtlf%% Cl-C6 al kyl substituted with one, two

or three groups selected from haI ogen Cl- C6 al koxy, or hydroxyl; C2-C6
al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substi tuted

with one, two or three groups seleciB from hal ogen, Cl-C6 al koxy, or
hydroxyl ; aryl; benzyl; furyl; pyranyl’\\thienyl; pyrrolyl; 2-, 3- or
4-pyridyl; aryl substituted wt t R} hr ee groups selected from

Cl-&A4 al kyl, nitro, carboxyl, al e‘hy\de,/l koxy

wherein, Rg is one of the substituents selected from the group consisting of: H;

C+-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected from
halogen, C4-Ce alkoxy, or hydroxyl; C,-Cs alkenyl; C,-Cs alkynyl; C3z-Cs
cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or three groups selected
from halogen, C+-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl, pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected

from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
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am no, am do, carbam de, nercapto, nmethylthio, ethylthio; 2-, 3- or
4-pyridyl substituted with one, two or three groups selected from Cl-C4
al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carban de,
mercapto, nmethylthio, ethylthio; furyl substituted with one, two or three
groups selected fromCl-C4 alkyl, nitro, car boxyl al dehyde, al koxy,

e A T S Y o VR

I ,
et by ¢ 00Tty FEREERY fem, B M BRES, ATl oar',%@“@%{a"%?oxy"%mﬁ?ég
groups el agiigdl ddpgnils Gl mathikiflo, ERYRAKY L.l lRbivsla suabhietes

am no, amido, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl
subst i t ut edithwirishtvamer three gesugsheetectgd iopshaleben @ Ch ratkox Loy cabkyl]
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl t hi oCodichylkemiogl, CECsCalkahkypndyi-Cs ubystdalkamal! WGsHCormycloal@noy! t hr ee
groups sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6 al kenoyl;
C2- C6 al kyRRstituted-vath @wtw&n ®ARERA groups-sepctstired *v@lﬁ@@m Gubselkodyed with

adamant | neof b?qia?»?v B Eenice G ”°”1qt%€a88mﬁp 52 GG S Bh BEFOVT ur oyl +
pyr anoyl ; L]?Sﬂ éYn lngw Wéﬂoiy!.;glygf? g&ég&%\,\ﬁw'_’ X2 is 0, S or NH Wen Rl

and R2 |ndepe are erefn, R11 and R12 independently

are one of of, wﬁgqﬁdé%%geﬁ@ gt ed from the group consisting of: H
Cl-C6 al kyl; Ci1-C6 al kyl substituted with one, two or three groups

sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6

al kynyl; C3-C6 cylcoal kyl; C3-C6 cyclpal kyl substituted with one, two or
t hree groups selected from hal ogenr/&% al koxy, or hydroxyl; aryl;
I

benzyl ;
-STE ——*%1Ry0

-~
=

XoRq1

wherein, Ryp and R4 independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cs alkenyl;
C,-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cgs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethyithio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,

carbamide, mercapto, methylthio, ethylthio; thienyl substituted with one, two or
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furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbanm de, nercapto, nethylthio,
ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromCl-C4 alkyl, nitro, carboxyl, al dehyde al koxy, am no,

am do, carham de

one, two o teﬁr%'}é’uggr%’ggd&& Eeme 17 Aoﬁ{k@iet@?lolth' gﬁbxyl Hegyggzlta%%t ed with

al dehyde, \

et hyl t hi o; Qhﬁr‘r?&éna E lEbat(flr[‘qjgd w%ﬁ@%gﬂly” %%%19“0 péﬁo[}ﬁtswgﬂt ected from
Cl-C4 al kywthnbﬁéotw&aérb%}éb gREElEctedl KBHY C.0] Moyl IR, carbBRpAM de.
mercapto, methylthio, ethylthfo; thienyl substituted with one, two or

t hree groupRiehgtiechiRexy,ramircl-duidal kxibanfide] mercastboxdthyldlisledtyidiehioal koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl

subst i t ut e@-CGuialkamoy subsiduted with eee gnoupshse groupd sélestaddrerahasdden,

nitro, carboxyl, aldehyde, al koxy, am no, am do, carban de, nercapto,

met hyl t hi oCrétsralkexi, 6 hydmoxgh (ér%auﬁnoﬂuﬁsﬁetaﬁswywQmCeﬁ)écloaﬂmn@\fl three

groups sel E}Ct ed fro

"G al kyhets X “a'i SRS it “esi oG ISEP AU SSERE TBed i f

Zﬁzmtm“?nsz?'gﬁﬁ& Bt ??@%@Ctgf dé@ﬁ}(}'lhalaggﬁ%ﬂtﬁeasgyrﬁ{'l oS ool
pyranoyl; Lhsnaul m ﬂyér%l‘gg@ﬂvﬁl fu!rﬂ/l 2n8y1: Méno ??kaﬁogl’ 290, N R3

and R4 |ndepen ent1 y are ~X er el I's”bne o t| tuents

sel ected fppNH: X i9O0WocHpSi sting of: H  d-C6 alkyl; Cl1-C6 al kyl
substituted with one, two or three groups selected from hal ogen, C-C6

al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cylcoal kyl; C3-C6
cycl oal kyl substituted with one, two or three groups selected from

hal ogen, GNhes i RO&Bz I@dew@lwecﬁ&lylarearyl benzyl; furyl; pyranyl; thienyl:
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three

AN
HGSN

XoR12

X1R11

wherein, Ry1 and Ryz independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C41-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Ce alkenyl;
C,-Cs alkynyl; C3-Cg cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-Cy4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-C4

alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
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selected fromd -C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do,
carbam de, nercapto, nethylthio, ethylthio; 2-, 3- or 4-pyridyl substituted
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

ethylthio; furyl substituted with one, two or three groups selected from
ad-&A4 al kyl, .nitro, ,carboxyl, aldehyde | koxy, am no, amni do, r bam de,
mer capt o, H&Wf*}'%i (?thjt‘;”oet ﬁ\ﬁaf"%l &;Ubéﬁw;ﬁfglw' ub%qef’m%dowq%r%%oﬁg& wo or
three grou r ] al [ rhesw arfiheeRydge al koxy,
am no, am 8%@5{?&?&%?“{1&2,@%&%%%?, C%%ﬂ]t%?%hy%h%?tﬁ oe} Itnhi eny?o’

subst it ut edaMahklde@N@erdapo, thetteie, BIYHRD; BRE A el stitlifcMvid okd, @idyil
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl t hi othreé hyroubk oselpsted ofryin Syl atkyt, editnei, tdarboveyl, tldehgdet htkeay, gr oups
selected fromd -C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, am no,

am do, car bemiaemider carbemidermieydatid,onetityitiic, leithy thes -pesrodyl lsahstjtuted
substituted, with one, two or three giroups sel ected from hal ogen, Cl1-C6

al koxy, or WiH9dedsywo @2ifrse agiesrsyselectedchon yrfoy 12KYE3 NS, SAFPSR 'kanoy| ;
C3-C6 cycl ogl kanoyl . substituted with one, two or thre oups, sel.ect ed

7 om hal 668N EHS CRIKARRGEYING. GG oS e A AR o RSP AO. SONGHIPE Lt ed
adamant i nef | . o - fur oyl : ; yl; X2
Ts0."S or O ke A b Rt gns e RS B sel S RE Pethipide Y 27
and R3 i ndgp: -f.. t bt geny \-eciedcldeakabdg; group
consi st ngegg%dﬂ?éi&@?)%ﬁ%mll’?jzccg?%‘éégl yFEE\%B‘iﬂﬁt’eJ Wth% one?1 ({S&qvxo or

three grougsGet\etdfikaridyosubsaiitagenwithl o talokexhreargrbypl exldctedCofb
al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substituted
with one, halogen, Chitae gkoxyps arel bydredylf r acahandigen, folhyICo sabkikigd or
hydr oxyl ; aryl; benzyl;

adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; when X;

is O, Sor NH; Xz is O, S or NH; Rz and R4 independently are

4 720

wherein, Rg is one of the substituents selected from the group consisting of: H;
C+-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; C,-Ce alkenyl; C,-Cs alkynyl; Cs-Cs
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,

carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
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furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted
with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbanm de, nercapto, nethylthio,
ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

one. it wo o tOHIIE pg%sﬁﬁgﬁb%ﬂ@%{f Qét'h%%tveao%%%@@w%’é%ﬁsﬁ‘e‘ﬁo?ﬁ oyl
al dehyde, g PXilro AiBExy alo%ﬂydgaﬁmgglédgm.rrae%ebooarua%.agI tldir@apto,

et hyl t hi o; pyr any tuted’wit two or three groups sel ect ed from
Cl- G4 al kymetmyitHi®, etﬁﬁfHQ@XtWen pékedtiyisted vahkene tw@fﬁrm@r,eeaggbdps seleadtdean de,

mercapt o, methylthio, ethylt h| o; thienyl substituted with one, two or
three groufisms€h-€italklylf nitr, Carlokylldigdhyds, tatkmxycamirox ydmidal damadnfjdeal koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyrrol

subst i t ut enerqantn, omeihykhie, @thYﬂthrOeet)SgrQMpSUksféﬂtléCﬂe\dlﬂﬂ rQﬂﬂ GWOC@FdK[@ﬁl ,

oty tﬁ?%é’ﬁ’%iégyf@%a':%%h?’ e @%'CZF%M%T@:,‘JB%&%?M? R, I RGP, ¢ ree
grf’“ptsafﬁyﬁwf B, B Gemign byt s by el ’éi%"%%@*oﬁt;?? {ﬁkdﬁgc’%tr
one, 1wo of tﬁ*&r ES BE;S“(?Q{&%%%% déac%gﬂroﬁ%@%@m &- CCQI@ °8§th fvx;ﬂy roxyl;

adamanti ne tor rryl’ I'ne benzo furoyl;

pyranoyl ; CEL@%C’)ﬂk»enBylEr@}’b é(!k%/héylo CgSCGOédeB'élka??oyISCQ cf c,%lolziman@w, R3" and

R4 |ndependently are wherein, RO is one of the substituents

sel ected fgapstitintedgrithupnes, dwsi stthieg g)‘bUkaseIeGﬂedDﬁoml Halbgertl G 6, alkoxly,
substituted with one, two or three groups selected from hal ogen, C -C6
al koxy, orohlyytroxyl adma@an@fdmrryylsubenumd atlaypaptine €3nG6 aroyl; 6&2%91 C3- C6
cycloal kyl  substituted with one, tw or three groups selected

furoyl; pyranoyl; thenoy!; pyrroyl; Xz is O, S or NH’

or, Rz and R4 independently are

X1R7

N
N

‘ XoRg

F

wherein, R; and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Cg alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C»-Ce alkenyl;
C2-Cs alkynyl; Cs-Cg cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C+-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; furyl substituted with one, two or three groups selected from C4-C4
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from hal ogen, O -C6 al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl;
thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or
three groups selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; 2-, 3- or
4-pyridyl substituted with one, two or three groups selected fromd -C4

et Lapt o, ARYhy T eoropely FERSGe  afrd! e P acalBhida RIBRr t i ce
S no; am G50 Eaida ko Aty Sbifad RO o o s, B

substi t ut edejaticd AB/ CLWD, argﬁ hiigs, daRg! saliesird koM Gnigd, anhiby)

nitro, carboxyl, al dehyde, oxy, am no, am do, carbam de, nercapto,
met hyl t hi ocablahitié hihercablo, engthyBhibstihylihiedthiényh sobstitutedovitn ohéyr e gr oups
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, car haes dgoupsresateqied, fromt ByiGhitkyl, enitgl tdairkoxypy aldehytle s alkoiyt ut ed
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, aME¥x\EMidRi HRYLAMIAS dBEr@RidaREHY thive eEBHOE; %@Mﬁyﬁ?f&}ﬂed

t hyl t hi o; -6 Kk bst i ' h
Cel Lot ou {1, W obin, OFres. GiokbiySeias St ol pi:C. bsn ik arthPice. oo
| k |5 - | = oal it i:t h ,
Fuo or thr SHCTAEENERY SRR priorErBYE) 08 RARH, SEBVE AINGY, o1

adamant i ”ecﬁ-@Graf&énoéfﬂéét%t&%@%ﬂﬂ@ﬁ@n%% thi Qe Brbup £58KLicdPOANMIGger, Ur Oyl ;
pyranoyl; thenoyl; pyrroyl; X1 is 0, S or NH or, R3 and R4 independently

are ~ _| Z1&LQikda0or KedbkyWasr@) aked; apdRlkynoyt€peDdeydidbykanaylone of
t he substituents selected from
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C;-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1is O, S
or NH; X5 is O, S or NH;

or, Rz and R4 independently are

wherein, Rg is one of the substituents selected from the group consisting of: H;
C4-Ce alkyl; C4-Ce alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; C,-Cs alkenyl; C,-Cs alkynyl; Cs-Cs
cylcoalkyl; C3-Cgs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C;-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with

one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
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the group consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl substituted with one,
two or three groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl;
C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl
substituted with one, two or three groups sel ected from hal ogen, Cl-C6

al koxy, or hydroxyl aryI benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-,

ooy oo DA b, SR LA BRLL T BOGapta G R Y gas] oot e

car bam de, sUSétﬁ@t%HOWItHEMB”MH Or tﬁFeréygFJUﬁse% acted fr?Fn &Ry LAyl nikl.

substituted wth one, two or three gr ected from Cl-C4”al kyl', nitro,

car boxyl, @édﬁi?ﬂ%ldeﬂyﬁ@xlélko&m amm@narﬂm Gafhaidde mé@ép@ptr@ethvmlbyl t hio,
et hylthio; furyl substituted Wth one, two or three groups selected from

Cl-C4 al kgthylthio; pgrangbs lstijlited avithedrya] éwo alr korg granpsiseleateddmm Carbam de,
mercapto, nethylthio, ethylthio; ?/ranyl substituted with one, two or
t hree group&yI s'éﬂr@cwboxyloﬁictebyoha alkeyy, amino, @migar basbAmidal tetgaiEo, al koxy,

d , Lth hyl t h h
Subst) ¢ ut e AT tgr’%n‘ﬂaﬁfsiﬁltuﬁ?éu@t Jes Wb hichaTeub BES s
d b
et hyi b olTO8Y RtEren: B &P °X%L@$$ﬁv&e@ﬂ%v?ﬁnﬁrﬂé A sk groups
lected f - .
selected 1 ramhoChahtitlo, Bl AR ey RUES VR, ofd Gt a0
substi t ut egrduptshs@@@tedtwnomld}r §IR?/I9rrﬁ’t‘r'@So§r’%b§§?lt ety wcg@eramm&l 6

al koxy, or hydroxyl; C2-C6 al kenoy C2-'C6 al kynoyl ; 'C3-C6 cycl oal kanoyl ;

C3-C6 cycl emﬂldmmaybamldlesiméruamd; ‘Metthylt)ﬂ@ ethyithior Cﬁlﬂeeﬁk@ﬁ@wmbs'ﬂihw ed from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantine formyl; substituted

adanmant i newitbomgl iwaeiotpree gmwp@yseledtwl bpm halgpgamoy- Cetaﬁemyyd)r hysirexydyl ; X1
is 0, S or N\H X2is 0, S or In addition, preferably, the corrpound or

its phar maEesi @H{‘PP?Y'M@E@MBW&”@HI t(e-Cp sCYQR?d‘I(ﬁ"EQi’J iCGi-heyeioatkanpy!

phar maceut | o} iti o ei ther al one o | nat i o

phar maceut ?@%t It@ ap&!@b coirtB'fe@r%roHPS éﬁ[ﬁctﬁdeﬁ ailﬂ%en &t an(oxy,
or hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
furoyl; pyranoyl; thenoyl; pyrroyl; X;is O, S or NH;

or, R3z and R4 independently are

N
©ON
_§T ——X1R1o
s
s,
XoR 11

wherein, Rio and R4 independently are one of the substituents selected from
the group consisting of: H; C+-Cg alkyl; C4-Ce alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cs alkenyl,
C2-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cgs cycloalkyl substituted with one, two or
three groups selected from halogen, C+-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl, pyranyl; thieny!; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl



present invention also provides the drug conprising the above conpound,
useful for preventing or treating netabolic disorders (including, but not
limted to, diabetes, insulin resistance and obesity, etc). On the other
hand, the invention relates to the nethod of preventing or treating

met abol i ¢ disorders, including, but not limted to, diabetes, insulin

' ' . Th hod ' dn.ni ' -
Cubj oct, - wBUOHOMBE Wb "onst 2 PeanE Brss T PRREREAL B g BUECTER, “an
ffecti f t Rat ' I h -lik
R e G T e e Bt

thereby tregtffo; %@V@G&sﬂt@l@d Witis @ABE V@ lor SHERL iBips Repite@loyn CL Ity above
nmet abolic disorders’are prevented or treated by adm nistering an effective

dose of a akypoitnsl edrbbkg, afdehlyawi BgogEnEnlo, famiou| aatbaomidé) meocapto,
pharmaceutically acceptable salts thereof and all stereoisoners and
opti cal i sowméndthidyeetofithicor ppaogl wybstitatachgvidanene, ptvae neic dhiegi gadupst f ect
therewith, esters, solvates or netal conplexes thereof, R3 R ~-X 0 COON
Y COON R 4selerted ﬁ_omo@@G(zx Ry, HOE, GafboxRl Fdelydez ko aminp| anjifigr ein, n
INS any nunggrrbavr%ktieh,l nr%chg%t(g,anqgt%yﬁtfwio?etth?/ltﬁib; ?ﬁigr?yq sEb:lstr&ﬂFepde \%ﬁ%le}/twaorgr 0, Sor
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
C4-Ce alkanoyl substituted with one, two or three groups selected from halogen,
C+-Cs alkoxy, or hydroxyl; C,-Ce alkenoyl; C,-Cg alkynoyl; C3-Cg cycloalkanoyl,
Cs-Ce cycloalkanoy! substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl: benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O, S

or NH; X5is O, S or NH.

In addition, preferably, the compound or its pharmaceutically acceptable salts
is supplied, in the form of pharmaceutical composition, either alone or in
combination with pharmaceutically acceptable carriers or excipients. The
present invention also provides the drug comprising the above compound,
useful for preventing or treating metabolic disorders (including, but not limited

to, diabetes, insulin resistance and obesity, etc).

On the other hand, the invention relates to the method of preventing or treating
metabolic disorders, including, but not limited to, diabetes, insulin resistance
and obesity, etc. The method comprises administering to a subject, who needs
or would like to accept treatment or prevention, an effective dose of a
compound that selectively regulates the glucagon-like peptide-1 receptor, or
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wherein, R and R2 independently are one of the substituents selected from
the group consisting of: hydrogen, hal ogen, al kane, cycl oal kane, hydroxyl,
nitro, carboxyl, aldehyde, al koxy, am no, alkylam no, am do, carbani de,
mercapt o, al kylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl,
pyranyl, thienyl, pyrrolyl; aryl substituted with one two or three groups

i do, - car B il Seapthls RttE e e i Fisiehy easl Bhafh Ry,
SUbSt I Ut efhhLdl 90 o hKlofl tgfsr%bgrmOHg& SRVRCTRYSbERD Ghofdteal b

nitro, car al kox car bam mer capt o,

met hyl t hi opreihdd bf Qeaffeﬁrw aér%hﬁétbﬁh%%ﬂ eﬁ'édtlbe Q8e df\PcEhpbiMEBf Bleoups
selected fromd -C4 al kyl, 'nitro oxyl, al dehyde, al koxy, am no,

am do, car fodlowiley gere@afdronulagtonyl, tdmmxarmbbylhmdiﬂll? accpymmlsalimbﬁréom ed
with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,
al dehyde, ahd@Mdysteeasismmersnanib optical Haoinees thmeobmrcprodrmtsrryawmﬂ éame
ethylthio; thienyl substituted with one, two or three groups selected 52
from Cl- C4pla¢mco|¢ﬁl@al@ffe@akf@6&wh %‘-lt%lféh%@ateél ®onetal spmpEexesihersor,

carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted with one,
two or three groups selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, thylthio, ethylthio; R3 and
R4 independently are onerpf the substituents selected fromthe group

consi sting of: hydsogen, \al kat@oHcycl oal kane }Hc@ﬁxy, am no, al kyl am no,
am do, carbam de,/| al kyl t ki apyl, 2-, 3- or{4-pykidy OO1‘*ury| pyranyl ,
thienyl, pyrr yJJerI it Rmth oné_t

from Cl-C4 al NI Kro rboxyl/| al dehydeHOQICk Xy,
car bam de, ner capt Oy hyl\t hi o, oethylthio; 2- h 4-pyridyl
substituted with one two o, three groups sel &%t ed rom CC-C4 al kyl,
nitro, carboxyl, aldehyde, afkoxy, am no, am do, carlganm de, nercapto,

met hyl t hi o, ethylthlo fury) substituted With one, two or three groups
selected fromd -C4 al kyl," nitro, carboxyl, aldehyde, 4 koxy, am no, am do,

ee graoups sel ected
am n medo,

wherein, n is any number within the range of 0 to 3. X and Y independently are
O, SorN;

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C+-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
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carbam de, nercapto, nethylthio, ethylthio; pyranyl substituted with one,
two or three groups selected fromd-C4 alkyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; thienyl
substituted wth one, two or three groups selected fromd -C4 al kyl,
nitro, car boxyl al dehyde, al koxy, am no, am do, carbam de, nercapto,

T ot Bl g ST S B DR R, B, o o
am do. car BR-£ifo, TRLeRS, etl’&ﬁ@?ﬁtﬁﬁéﬁyl §Gl5§fft&t@t!°w1t9bv\rj1é‘ethwbt Berthpand, the

present inventi ion're ES to reparation conpri ses,

present ei hRRIpsat@BBter frbf COT ARYI AHitrd E:QrbToBI?I dMeHyHRC &iltdxgalanyino,
acceptabl e carriers or excipients, a conpound capabl € of selectlvely

r egul at i ngaglide agoimarhidee npepiptdembtingihéptathylthéspeci al | y activating the
function of the receptor, or pharmaceutically acceptable salts thereof and

al | stereoRsamer8, aw@p@pdentw afsone o thésubstityents &ﬂiefde@é@nhaw lgotgarre

phar macol ogi cal _effect therewith, esters, solvates or ngetal rrgl
t her eof . W@’%@@p@‘hﬁﬂdr@ge@hﬁ'ﬂ‘(a@? &YCMW @W@Xmmm ﬁ yfacﬂ“'ﬁﬂl mj Oor |1

23 R3 R c?ar%amide,—a)ﬁkylt\rno, ary|, 2-, 3- or 4-pyr|cf)(/|, ?uryi, pyranyl, thlenyl, pyr rlo: FyT ary[1 R2 R3

substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; furyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyranyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; thienyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyrrolyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio.

On the other hand, the present invention relates to a combined preparation,
which comprises, present either alone or in combination with the
pharmaceutically acceptable carriers or excipients, a compound capable of
selectively regulating glucagon-like peptide-1 receptor, especially activating
the function of the receptor, or pharmaceutically acceptable salts thereof and
all stereoisomers and optical isomers thereof, or prodrugs having same
pharmacological effect therewith, esters, solvates or metal complexes thereof.
The compound is characterized by the following formula | or |l
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or R2 | Il wherein, nis any nunber within the range of 0 to 3, X and Y

i ndependently are 0, S or N, wherein, RL and R2 i ndependently are one of
the substituents selected from the group consisting of: hydrogen, hal ogen,
al kane, cycl oal kane, hydroxyl, nitro, carboxyl, aldehyde, al koxy, am no,
al kyl am no, am do, carbam de, nercapto, alkylthio, ether, thioether, aryl,
2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl substituted
with one, two or three groups selected from O -C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromd-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio; furyl substituted wth
one, two or three groups selected from CLRE€4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do car bam de, rcapto, nethylthio, ethylthio;
pyranyl substituted with g Htvvo or three/Qrolps S& (gﬁtedfromCI-Cél
car bam de,

al kyl, nitro, /lcarbox A che al koxy o am n
nercapto, R thig hyI thip thi enyl ysub th_ene, two or
three groups sel eft ef om C J/C4 al kyl, nitr C rbox%l dehyde, al koxy,
am no, ami do, caHb@Gi de,\ mercdpto, met hyI = t’Ayl t h pyrrolyl

substituted with one, twe;or three groups delected from O -C4 al kyl ,

nitro, carboxyl, aldehyde, al koxy, amgo, anido, Rearbanide, nercapto,

met hyl thio, ethylthio; 54 R3 and R4 independently aje one of the
substituents selected fromthe group consisting of: hydrogen, alkane,

cycl oal kane, al koxy, ami no, alkylam no, am do, carbanide, alkylthio, aryl,
2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl substituted
with one, wherain, n tyawy lgumb@swﬁlalhébeedng;e of €130 aaidk\yindermemdantly gt boxyl ,
al dehyde, %I léoxy am no, am do, carbam de, nercapto, nethylthio,

bl !

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C+-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methyithio, ethylthio;
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ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nmethylthio, ethylthio; furyl substituted with
one, two or three groups selected fromCl-C4 alkyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do car bam de, nercapto, nethylthio,

et hyl t hi o; pyr nyl . t|tu thre I ted from
C1- ' al Ky BRI e bl e shitSpyShs i eae IR BB e
mer capt o, t t or

three gr ouggﬁég%t?ﬁggt egyf&)@éhéﬂk%de &Eﬁyﬁanﬁrgg&&g @ngk&mﬁgghﬁ&‘g& al koxy,
ani no, am @ghabfAidadlk@hio, RYIC aptd .or ey Fusi, pg/tréiwitthlem 1 ml a/r}yl
substituted with one,” two or three groups selected from

ni tro, carbaxstityted! @ith yahes, taAokoxyhre@ngrm;psaseldotedcﬁortma@hdh akkgf cra’mbp

nmet hyl thio, ethylthio. The present invention provides a kit containing the
above conbb@f@@xylpla@lﬂh’dm ekaXYhémlmmmld@n catvamige, praseaeies netbyidppl i cati on

of the above conmbin preparation preventing or treati nsq bol i c

di sorders ?1h|¥5h'9d?ng3 Orb”upyrr'ﬁif' Slupﬁf'tlué‘%ﬂ WBh Qﬂ‘ieaB’é‘t)é’é threg GFPHA rsg%c%dance and
besity, hi t ffect, of I I

acti vat | ngloCaTcHpanrR Sorbrat Ay ety AR S THPOGRIGI T symet om
dth f larif

fhe cont enciebrfemelbBh ewfmﬁﬁ*@%‘@ﬂﬁ%{e@ T BRERTrg BRELShobe P 1Y

present i nygBticanfrbs @?I@I hr9l, Yn|ﬁ|85‘ééﬂ32ﬁ‘<9| i Addhid koW nipel lenide5 A
Definitions Unless otherw se’ defined, the technical and scientific terns

used her ei carfhawtde t hercapan| mgﬂqy(ﬁhmmhwtmmwrahyimijﬂswm% vath bhedwo t he
art. Al of the patents, applications, published applications and ot her
publ i cat i oosthaad gafequ@memied foie 1€ 16C e atkgt, i nNitsd, tarboxygeaddahydl, @h@X¥t her

dat abases, are incorparated herein in their entireties by reference. Wen
there is aﬁgﬂl%rﬁmlﬂ@t cabamide emereapto, methylthio, ethylthio; thienyl substituted

with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyrrolyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio.

The present invention provides a kit containing the above combined
preparation. The invention further provides the application of the above
combined preparation for preventing or treating metabolic disorders (including,
but not limited to, diabetes, insulin resistance and obesity, etc.), thereby
achieving the therapeutic effect of selectively activating the glucagon-like
peptide-1 receptor, and improving the symptom and the quality of life of the

patients with diabetes.

In order to clarify the content of the invention, which does not limit the invention,

the present invention is detailedly described in the following parts.
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between the definitions in this part and those as involved or cited in any
of the patents, applications, published applications, and other
publ i cations and sequences, which are derived from gene bank and ot her
dat abases, the definitions in this part are valid. The term"a" or "one"
as used herein refers to "at | east one" or "one or nore". The term

"met abol i c \disQrders” as used herein refers to the relevant synptons

and/ or disghgga"ﬁ O%Sresul't of netabolic disturbance of saccharide, fat or
protein, etc. caused by various factors. The term "di abetes” used herein
refers to a pol y-pathogenic netabolic disease, which is featured with

chroni ¢ hy pefedlsystREvls & 6eARBEthEde BiniBRLARP diEntift BwsRAREhQbInSRRENar | de,
fat or protein caused by insulin secretion and/or function defect. Wth

pr ol ongi ngthef meanigefcommbey iungefstond Hy ahetskBlediih tHehart. Aiediabelpaterts sor der s
in body cannot be well controlled, it wll lead to chronic conplications
of the ti sspelgatipganpublistiedaspeticatipnkiahte pihenepudicatibodndesaiencadd heart
so as to finally cause blindness, gangrene of |lower |inb, uraem a

cerebral apffheRie GeriMgddEarai @ene hPak Andetheidatabanen edigaitsorraratad 1ife.
The term "'bnsul in, resistance’' as, used S}W' ei 8] refers sensitivity

h
of . peri phBPEN i telrertiralies, fu FBERFo: &S SRy conbat bt o
t t ot S and f st . f i i
e ng DR AR NI e A g B30 ihDREA e Cheln LAPUL S |

the type |ba@hahehssicahbhs t Eb%bnsr?é iESEHY | 864 T e @bIicAfichd WAy whi ch

is one of the main factors causing the type Il diabetes mellitus. The term

"obesity" ssqusresherittn aref @sivddo fiohe gelhenparaind odtiert bgtapusss i the of fat
in human body is superfluous, the body weight of nman being over 25% nore

t han t he sdefimdtond wehightarbare Yedidbody wei ght of wonan bei ng over 30% nore
than the standard weight. The factors causing obesity include heredity,
hypot hal am ¢ di sorder, endocrine disturbance, hyperphagia and shortage of

The term “a” or “one” as used herein refers to “at least one” or “one or more”.

The term “metabolic disorders” as used herein refers to the relevant symptoms
and/or diseases as a result of metabolic disturbance of saccharide, fat or

protein, etc. caused by various factors.

The term “diabetes” used herein refers to a poly-pathogenic metabolic disease,
which is featured with chronic hyperglycemia accompanied by metabolic
disturbance of saccharide, fat or protein caused by insulin secretion and/or
function defect. With prolonging of time of suffering from diabetes, if the
metabolic disorders in body cannot be well controlled, it will lead to chronic
complications of the tissues/organs such as eyes, kidney, nerve, blood vessel
and heart, so as to finally cause blindness, gangrene of lower limb, uraemia,

cerebral apoplexy or myocardial infarction, and even be dangerous to life.

The term “insulin resistance” as used herein refers to that the sensitivity of
peripheral tissues in human body to insulin is decreased, and the target
tissues such as muscle and fat resist the effect of insulin promoting the intake

56



exercise. The "effective dose" of a conpound for treating a specific

di sease refers to a dose that is sufficient to inprove or relieve the
synptonms acconpanied with the disease to sonme degree. The dose may be
adm nisterd as a single dosage, also adm nistered according to the schene
of treatnent. The dose may cure the disease, but it is typically

i i st or °f RWCEBGE RS HEYIE Mo e ATenETRES L RdetRE M Y a1
accept abl eaﬁ%ét%ccﬁﬁ%iﬁ@;fo%o% feln S8h! YAIhMEDnedT the!$itdn %t@risrbéu@ﬁ{gtdes any

salts, esters or ot erivatives that are easily prepared via aknown

met hod by enetypkill §igHeied hé@t@art . The conpounds as thus derived or
prepared nay be admi nisterd as drugs to animal and human being, wi thout

any virulent effect. The conpounds either have drug activity or are
prodrugs. The term"treatnent” as used herein refers to that the diseases
and synpt orbe taine ‘obgailyy ad usedaiyeinagfars thahve ppenemenen ghatl theiiegély. The
treatment also. includes the pharmaceutical applications of the ounds
of the preQL?ﬁt in ngany begly IssUPATBUOYSIh® PORY Weighk Pl PRI Vet Eg%gpeci fic

thatany aFEYARTOHE Bl ePEThsr e G TERA Py BN V8B o can
ter s et i | - &
corpost 1o 0 it S PSR el Ty S e Gl R SR RL PR ot @

sufficient hypcytﬁélfa%mo%brdéhaéncﬁmﬂﬁéS&@tu%ﬁéﬁde?%\xlherﬁﬁagi@rahd%@ged@ﬁ ect any
inpurity using a standard analytical nethod, ich i's used to appraise

purity. Saéxkrsisendard anal ytical nethod includes, e.g., thin-layer
chromat ography (TLC), gel electrophoresis and high performance liquid
chromat ography (HPLC). O, sufficiently pure also refers to that, even if
further purified, the detectable physical-chemcal .

The “effective dose” of a compound for treating a specific disease refers to a

dose that is sufficient to improve or relieve the symptoms accompanied with

the disease to some degree. The dose may be administerd as a single dosage,

also administered according to the scheme of treatment. The dose may cure

the disease, but it is typically adminsited to improve the symptoms. It may be

needed to repetitively administer the drug for improving the symptoms.

The term “pharmaceutically acceptable salts, esters or other derivatives” as
used herein includes any salts, esters or other derivatives that are easily
prepared via a known method by one skilled in the art. The compounds as thus
derived or prepared may be administerd as drugs to animal and human being,
without any virulent effect. The compounds either have drug activity or are

prodrugs.

The term “treatment” as used herein refers to that the diseases and symptoms
are improved in any way or have other helpful changes. The treatment also
includes the pharmaceutical applications of the compounds of the present

invention.
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properties, e.g., enzyne activity and biol ogical activity, of the substance
w Il not changed. The nethods for purifyng a conpound to make it
substantially chemcally pure are well known to those skilled in the art.
However, substantially chem cally pure conpound may be a m xture of

stereoi soners or isoners. In this case, further pyrificaiton may i ncrease

forers to Anealmbithirg bt te SuBRIRACEE R (e RbP L R 8 Dbor | ped
or convertggeking ?)h%ﬁg%@éuﬁ’c%l f8 dsﬂlotnerre'?@rsotfo th%%ggéﬂlev@h@ﬁém\ﬁﬁét%%r or

t herapeutics. In or fo prepare a prodrug, rmaceutically active

conpound Wpklpdtgalmeghporael, sardhi@br bher, agh b\é%ttribgmndr reRyv e wigprduced
t hrough a process of netabolism The prodrug may be designed as a

precursor hpplicagionts tiedahgedacmtt@bbtoropssiibn.l ity or transportation
property, so as to mask the side effect or toxicity of the drug, and

i nprove the taste of the drug or change its other properties. Once a
phar maceut iTBaII active ¢co nown, those skilled in the art may

schene out 'T'Rde oéP%@”%'WE@rgc&?p‘dﬁﬁ%h%@é@aﬂefGFﬁ tméuﬁlﬁ@médg"@foaﬁ O

h Ki i d dr bol di

B oo sala s et St TE W R daSamiiin VY i sssRtaat V56

388- 392] . aﬂ_gl?tléﬁrrﬂ%th%ﬁb%% 'ié’"b\%%d td %ﬁgFé;g pu?f Wl %ri{ﬂooa{rdacco))tgél as used

her ei n neans sone t he con

the conprghemsd %I@M%%B%hﬂb%ﬁ@ﬁrdn%ﬁ?ileas ly@@ﬁ@le’%‘&bbh@fésﬁsﬂ the
9

art, generally at [east % preferably a nore preferably at
| east 90% andihcd;Worm&efoeﬂmh@otabrﬁﬁ@@%pﬁﬁ%Pder)l.t(Dr;&lufﬂcﬁrﬁ!ytmrrmalso

"conposition” as used herein refes to any m xture, which rmay be sol ution,
suspensi onlefgisqid dihapowden, ifofuithesnpurifiegliethes ,datectabigu pbysicekclamicahi xt ur e
thereof. properties, e.g., enzyme activity and biological activity, of the substance will
not changed. The methods for purifyng a compound to make it substantially
chemically pure are well known to those skilled in the art. However,
substantially chemically pure compound may be a mixture of stereoisomers or
isomers. In this case, further pyrificaiton may increase the specific activity of

the compound.

The term “prodrug” as used herein refers to a compound that is administerd in
vivo, which can be metabolized or converted into an active form in terms of
biology, pharmacology or therapeutics. In order to prepare a prodrug, a
pharmaceutically active compound will be modified so that the active
compound may be reproduced through a process of metabolism. The prodrug
may be designed as a precursor having the changed metabolic stability or
transportation property, so as to mask the side effect or toxicity of the drug,
and improve the taste of the drug or change its other properties. Once a
pharmaceutically active compound is known, those skilled in the art may
scheme out the prodrugs of the compound based on the knowledge of
pharmacokinetics and drug metabolism in vivo. [See Medicinal Chemistry A
Biochemical Approach, Oxford University Press, New York, 1985, pages
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The term "conbi nati on" as used herein refes to any conbination of two or
nore. The term "subject"” as used herein includes hunman and animals, such as
dog, cat, cattle, pig, rodent, etc. The experienced executants shal
conprehend the subject as those that is suitable and would Iike to accept
the prevention and treatnment of diabetes and its conplications. Unless

ot herw se gggﬁ%%& any abbreviations of protecting groups, amno acids
and ot her ids as used herein are the same with their uni ver sal ,
acknow edged abbrevi ations or their biochem cal nanes as published by

| UPAC- 1 UB Commi ttee. B. d ucagon-like peptide-1 receptor regulator The

present invpatteRn “Qﬁt%téﬂ%ﬂltygid&ﬁ%l%ﬁ U rRet sifleat dsasep!t Rirelre@iebator
t hereby addi ng menbers to the group of drugs for preventing and treating

di abet es. Wheh nvent ben soehawiest tahaagednpoutiee oforitbet facbodingg tgetier al
formula 59 | or Il or pharmaceutically acceptable salts thereof, and all
st er eoi sonePBPEFNENSHL iabalit itk releyanhéecufiques byr tfmsagski}l@d/iitmghgaﬁﬁ

phar macol ogi cal effect _therewith, esters, solvates or netal g) xes

t her eof , REEN¢Allp atteast Z0%. \@rmlmt@aaé8ﬁwmﬁevprﬁf@rawm oy .

R3 02 and most preferably at least 95% identical.

The term “composition” as used herein refes to any mixture, which may be
solution, suspension, liquid, powder, ointment, aqueous, non-agueous or any

mixture thereof.

The term “combination” as used herein refes to any combination of two or

more.

The term “subject” as used herein includes human and animals, such as dog,
cat, cattle, pig, rodent, etc. The experienced executants shall comprehend the
subject as those that is suitable and would like to accept the prevention and

treatment of diabetes and its complications.

Unless otherwise indicated, any abbreviations of protecting groups, amino
acids and other compounds as used herein are the same with their universal,
acknowledged abbreviations or their biochemical names as published by

IUPAC-IUB Committee.
B. Glucagon-like peptide-1 receptor regulator

The present invention provides glucagon-like peptide-1 receptor regulator,
thereby adding members to the group of drugs for preventing and treating
diabetes. The invention relates to a compound of the following general formula
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or R2 |1 Il wherein, nis any nunber within the range of 0-3, X and Y

i ndependently are O, S or N, wherein, R, and R2 independently are one of
the substituents selected from the group consisting of: hydrogen, hal ogen,
al kane, cycl oal kane, hydroxyl, nitro, carboxyl, aldehyde, al koxy, am no,
aI kyI am' no am do, carbam de, nercapto, alkylthio, ether, thioether, aryl,

w thooner | obfsy Ramitgitind r%?éﬁbé% fﬁ%ﬂ%\/efa‘péﬁm"'y'?re%iﬁyw%gbc?&"réﬁtxif
al dehyde, 6{35@31%30%{&@%«3%&0'% auné\;ﬁ”%%ﬁ%pgﬂarrﬁg&n%b!EQL%ﬁect

et hyl t hi o; - or 4-pyridyl ubst ute two or ree groups

sel ect ed f framewith @stalskgbivattistdrane R EbMp¥Exesahsi@dyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio; furyl substituted wth

one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;

pyranyl substituted with one, two or three groups selected fromCl-C4

al kyl, nitro, carboxyl, al dehyde, alkoxyR am no, am do, carbam de,

mer capt o, msthylthioR ethylthlo t hi enyl "8ubstituted with one, two or

three groups sq&ected fropdd - G4 al kyl, TEELQX car boxyl, al dehyde, al koxy,
i 0

am no, am do, garbam d ner capt o, net hyI et hybohi o; pyrrolyl
substi t ut ed@w/@hone, r eer, group® sel est ed fpom d - C4 al kyl,
nitro, carBexyl g

met hyl t hi o, et hyl thio;

. al kgky, anino, HO60 @ri mer capt o,
and R4 i ndependent| & _one the substituents

sel ected from t hBS |Coup consi sting of: hye@gogen, al kan cycl oal kane

al koxy, am no, al kyl am n%z am do, carbam de, al kylthio, aryI 2-, 3- or

4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl? substitut ed wit h one,

two or three groups sellect ed fromd -4 alkyl, nitriv, carboxyl, aldehyde,

al koxy, am no, .am do, carbam de, nercapto, nethylthi
wherein, n is any number within the range of 0-3, X and Y mdependently are O,

SorN;

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C1-Cs alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
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ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nmethylthio, ethylthio; furyl substituted with
one, two or three groups selected fromCl-C4 alkyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

GG a kA A SR Bl eRtal BT SRS ami no, Cai fo. car bant de.
to, t | &hi LO; i j t i

Thr eor gr oult 08 Kl fierBhBuhylafe ob\ e sAHARELNS Elbcitionp B ol 21 oy

ami no, arm donsieRiSThHrogBRI SRARS, oyBRIIN e akox P AHIrn b anAyo! @i

substituted wth™one, twd or three 'groups selected fromC -C4 al kyl,

nitro, carbakpmidaldlefie,argl ROXY or anpyridlyl doiytl pyraai taenye pymetydapt/b,
met hylthi o, ethylthio. The conpound of the present invention may be a
speci fi ¢ ssevsdivitednwith @wsHwoasr Rhiegogeupsr sSectednEomol 16 xalkyle nitier eof |
for exanple, racem c mxture. Conpounds considered herein include all
ki nds of ceapeudaldehyragalkemur aaweutarido, gathamide, marcapioutmedhylthe.

Sof ut 1 ons, SHYARGI 7ot e GRviisBalilohuet st bt pe Tuomsbtien S Hbver.
of the. pr e Cr Ry ik o BleSGh e AU R el Ebahlfer hny
sui tabl e npfhodss Refiyih :eXnm{IﬁQ? ggﬁ{f‘”@BH&ﬁu@ \gf'f?lBﬁé g\/o 8eaRedighgydo the

synt hetic net as cite e part addition, preferably,

t he conpougsleetedphammacesit akgl, | nitraCeaioadl ealgahyide, dikeeafming, snpgbj ed, in
the form of pharmaceutical conposition, either alone or in conbination

wi t h phar nearbatiida| ingraapte pihati yéthmaratihdthso opyremgi quibstitided Tt cogrptsvond  of
the present invention may be prepared in the formof its pharnmaceutically
accept abl eosHires %9Umi3ﬁé0&?@/fr§m Catf e abyl, dytro Fearbexemgidehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio; thienyl substituted

with one, two or three groups selected from Cs-C4 alkyl, nitro, carboxyl,

aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;

pyrrolyl substituted with one, two or three groups selected from C+-C4 alkyl,

nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio.

The compound of the present invention may be a specific sterecisomer, such
as R-isomer or S-isomer or mixture thereof, for example, racemic mixture.
Compounds considered herein include all kinds of compounds having
pharmaceutical activity, or solutions or mixtures thereof. Also included are the
hydrated form, such as aqueous solutions, hydrolysates or ionized products of
the compounds. Moreover, these compounds may have different amount of

water molecules.

The compound of the present invention may be prepared or synthesized
according to any suitable methods. Preferably, the compound is prepared
according to the synthetic method as cited in the next part F.
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i norgani ¢ acids, such as hydrochloric acid, hydrobromc acid, nitric acid,
sul furic acid, phosphoric acid and so on; organic acids, such as formc
acid, acetic acid, propionic acid, benzoic acid, maleic acid, fumaric
acid, succinic acid, tartaric acid, citric acid and so on; alkyl sulfonic
acids, such as nethanesulfonic acid, ethanesulfonic acid and so on; and
aryl sulfonic acids, such as benzenesulfonic acid, p-toluene sulfonic
acid, etc. may be used. C. Method for prevention and treatnment The present

t | S 1 t had t
i sorders [aehiRn, ot BB IR cOpBURY N LGrRlod ety BBedRBROLIE o and
obesity,  @fdtedf is Eippied, NAAnS ¢ bF BRaRsRBNishBEIMBodifoR St 8fdne ®ho needs

or would like to accept treatment or prevention, an effective dose of a

conpound t matombiabesr Mmalghaﬂigiateumamﬂmcgbm&g@ambrier @ambieds:- 1 receptor,
or pharmaceutically acceptable salts thereof to thereby treat or prevent
the di seases or synptons. Preferably, the above netabolic disorders are
prevent ed or treated by adm nistering an effective dose of a conpound of
the fol | owlhg Cgm@?tm pbhfupEesant dgpvantiogr mpy PepREgRAIES IR itealfFPEM LKidtspt abl e

havi ng SanBBHEAGRAGEF DORCSAPtar Pt Poralio fY SHe SO IR et et a
corrpl exes ﬁg@?@ﬂézac%s Rgucl'ﬁjas h%h or?é a&d%roﬁ%n%c@mé HEE %15&,4 HOOC

tn
sulfuric acid, phosphoric acid and so on; organic acids, such as formic acid,

acetic acid, propionic acid, benzoic acid, maleic acid, fumaric acid, succinic
acid, tartaric acid, citric acid and so on; alkyl sulfonic acids, such as
methanesulfonic acid, ethanesulfonic acid and so on; and aryl sulfonic acids,

such as benzenesulfonic acid, p-toluene sulfonic acid, etc. may be used.
C. Method for prevention and treatment

The present invention relates to the method of preventing or treating metabolic
disorders (including, but not limited to, diabetes, insulin resistance and obesity,
etc.). The method comprises administering to a subject, who needs or would
like to accept treatment or prevention, an effective dose of a compound that
selectively agitates the glucagon-like peptide-1 receptor, or pharmaceutically

acceptable salts thereof to thereby treat or prevent the diseases or symptoms.

Preferably, the above metabolic disorders are prevented or treated by
administering an effective dose of a compound of the following general formula
| or Il or its pharmaceutically acceptable salts and all stereoisomers and optical
isomers thereof, or prodrugs having same pharmacological effect therewith,

esters, solvates or metal complexes thereof,
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or I Il wherein, nis any nunber within the range of 0-3, X and Y

i ndependently are O, S or N, wherein, RL and R2 i ndependently are one of
the substituents selected from the group consisting of: hydrogen, hal ogen,
al kane, cycl oal kane, hydroxyl, nitro, carboxyl, aldehyde, al koxy, am no,
al kyl am no, am do, carbam de, nercapto, alkylthio, ether, thioether, aryl,
2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl substituted
with one, two or thre§1groups sel ected fro} Cl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, ami no, amele, carbam de, capto, nethylthio,

ethylthio; 2-, |3- or 4,pyri d?/l substi tuted/w t h, oneGOOMO or three groups
selected from@l-C4 0, -Bar boxyp, al deh val koxxé, am no,
am do, car Bam deyx o, methylthio, etAPLt} ur stituted wth

one, two or threﬁogr sel ecged from C1-C4 ni tr/o, carboxyl,

al dehyde, al koxy, no, L,am do, carbam de, Rdercapto, nethylthio, ethylthio;
pyranyl substituted with ®ne, two or three groupngeI ected fromCl-C4

al kyl, nitro, carboxyl, aldehyde, alkbxy, am no, am do, carban de,
mercapto, nethylthio, lethylthio; thienyl substitutéd with one, two or

three groups selected fromCl-C4 alkyl, nitro, carboxyl, l%fh de, al koxy,
b no, " BBSTE B bisAnye U R WD 51 FdR PP oX 2BEhY PSR ey
substi t ut eg i\t.h one, two or three groups selected fromCl-C4 al kyl,

nitro, car oo\>/<My ', al dehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl thi ownetdiy! Riia B3 .eﬁﬂehg@%&?%ﬂ@”éfl heXbshfen®d kiRt RSH tuents

sel ected fromthe group “consistin ydrogen, al kane, cycl oal kane,
al koxy, amHeogralkybasisiity dAmhf@ogetamhaisgete. aliedrie/! dyticalkaie/| hydoxyl3- or

4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl substituted with one,

two or threigrogrcarpsxgel adelegid, r alkoSl- Giniab kydlkylaintrrag, amido, c aathaxyitie,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, Turyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C;-C,4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio;
Rs; and R, independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
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ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nmethylthio, ethylthio; furyl substituted with
one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

et hyl t hi o; ran stityted with one or. three group el.ected from
a-C al kyFg%ﬁ%v*y@k?%yﬁsoﬁ%oxva?md%ﬂida EggbAmidg g el Bt am de.

mer capt o, t Bi ) t Iy or

three gr oupst{ é?tg%l é&@ %ﬁjbgmwwﬁﬁ% 't\}ilcgﬁoﬁgl}re}é‘érgu;ﬁﬂgﬁe e, al koxy,

am no, am ggm @W@;%Tkﬁemtr’@rc‘é%ﬁﬁl B B xyehRd, halrﬁ|do Béﬁlda@r'u&ié

substituted wth one,” two or thrée groups sel ected from Cl-C4 al kyl ,

nitro, carhexydptoameeiyithe, ahRvxy , fugiMsobstitatiddeith oaepavd dEthrezelgmxmso

met hylthi o, ethylthio. The nethod nmay be used to preventing and treating in
any subj ecseleptedf &ovbOy-Caratkyhl m’tronnaé)qvafaidelwq;e ralikexy, arhisomehidd, can be

used to prevent any diseases or synptons caused acconpani ed by insulin

secretion 6H®ABHIE UREGaRO dmgthwtbah@éhylm wrénﬁrstmtlt%@%éﬁ%@n%rwm ons

{reat | ng. t Mo THBREOUPS SHEACE Qe ik oY THED. LEeindIdH YaRG RNt | on
b b
et udi ng PR 8, ek Hektahd AR r%ﬂwﬁﬁg»d‘fh%nﬁ SEPORE Keted:
Any. sui t ablyin d6ugSni@'or! 78L! Bual ARALERATRYIDE . A5 Byl MnRITEIBbIAN W TN

the conpoun t'he present tion ereln typical 1nsulin

sensi ti zer gldeRgdéldgikeRg i athinbazemigo 268kbRINNIgE | indzed|Ro, Aicthylthio, astayltief er red
enbodi mrent of the invention, the conpound of the invention is used w thout

i nvol vi ng pyreolylbwtestltmtedlwum oees iwo zerthredVgraupsr edlectald| fyomt Ge C4aatkyonpound
of the invention is useful for treating or preventing the di seases or
synpt oms rRiFQl t edrbpkym didghydesiadtaceaminasi pmidat carrMises eter¢RRIBuced by

methylthio, ethylthio.

The method may be used to preventing and treating in any subject, preferably

mammals, more preferably human.

The method can be used to prevent any diseases or symptoms caused or
accompanied by insulin secretion and/or function disturbance. The preferred

diseases or symptoms include diabetes, insulin resistance and obesity, etc.

When preventing or treating the above diseases and symptoms, the
compound of the invention may be used alone or in combination with other
drugs for treating diabetes including insulin sensitizers that have been
marketed or will be marketed. Any suitable drugs for treating diabetes may be
used in combination with the compound of the present invention. Wherein, the

typical insulin sensitizers include rosiglitazone and pioglitazone, etc.

In one preferred embodiment of the invention, the compound of the invention is
used without involving the above insulin sensitizers. More preferably, the
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adm nistering the drugs for treating diabetes (including insulin
sensitizers) that have been marketed or will be nmarketed. The conpound of
the invention may be admi nisted either alone or in conbination with other
suitabl e drugs for treating diabetes including insulin sensitizers via any
sui tabl e ways. For exanple, the conpound of the invention or

h ti |1 tabl e .salts t f b dm .ni d by th t
phar Ceul | oSS 0L A0 SRS NP ey D RIS S b o rout
sl e SheoLL g Rkl BRLENTcd DLSRLARR 0Bt Bl oLoREEdlny
met hod fur 588inisteARBihe 8Ry '@gﬂgé’ii@? diibdte 08E108hGGRs LI fRitatd)Bat he

di seases or synptons of t'he subje to which the“drug is adm nstrated. Any

sui t abl e nmealwHsemryarketedusedl bermatketsti. agnosi s and estimation of the
rel evant di seases or synptons and the prognosis. Diagnosis and prognosis
may be based on detecting and/or identifying any or all the substances in
body, such_as gl ycosyl ated henogl obin, enzyne, antigen, antibody, nucleic
acid or othBe pamRevddief dnel iBVemtiatal Mayebk eadministgdt aigherepianey € st ons.
For exanpl e, Ehe di a\g. ostic or.h%rk?c:1 ostic  methods disclo

t

ed in .
| nt er nat i oRANPIPAIER oPGT4Y Ugss fsaireatng 5’,’%‘?%7’2&5@99 gesyfed. D.
Combi ned p -at | [ o] Qi i t. er hand,
the. pr esenteratvane PBrey butitls TBVS Foroabhs: RRReoPbURT ot hsifvemidy
conpri ses JyeelelilpToly j tDenint HiRNefrout
gl ucagon- | ?Tkgﬁ)peptl gg%@%%ceﬁ%‘% %gby}qéggg#h@%@geél}?plga#% a ceptrglglee
salts, andopngtrgéayPag Hje@mnf OsubdRabénds dnplREbRs intralasbuRg infRtbhn
sensitizers. 65 Pref eraIt’)Iy, t he conbi ned preparation conprises the
conpound oihtraheusicaldr injectipn, @e ivdraderiis imigcioh, oral bt tafficallagpiicatemt i on or
phar maceutically acceptable salts thereof and all stereoisoners and
optical isomers thereof, or prodrugs having sane pharnmacol ogi cal effect

therewith, esters, solvates or netal conpl exes .
Further, in one specific embod?ment gPthe invention, the method further

comprises diagnosing and prognostically evaluating the diseases or symptoms
of the subject to which the drug is adminstrated. Any suitable methods may be
used for the diagnosis and estimation of the relevant diseases or symptoms
and the prognosis. Diagnosis and prognosis may be based on detecting and/or
identifying any or all the substances in body, such as glycosylated hemoglobin,
enzyme, antigen, antibody, nucleic acid or other pathologic and clinical
markers, and the relative symptoms. For example, the diagnostic or prognostic
methods disclosed in International Patent WO 01/44815 and US Patent
5,571,674 may be used.

D. Combined preparation, kit and method of drug combination

On the other hand, the present invention also relates to a combined
preparation, which comprises a compound that selectively regulates the
function of glucagon-like peptide-1 receptor, or its pharmaceutically acceptable

salts, and one or more drugs for treating diabetes including insulin sensitizers.
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thereof, and one or nore drugs for treating diabetes including insulin
sensitizers, R3 Rl )-X 0 COONY COON R4 0 Rs X HOOC Y R4 4'-'""CC HO tn
R2 R O or R | Il wherein, nis any nunber within the range of 0-3, X
and Y independently are O, S or N, wherein, Rl and R2 independently are one
of the substituents selected from the group consisting of: hydrogen,

ot o kT STanl G BRI RN comigsisdne SRR r g g 2 KO
thi oet her, gapylyl f@r_mur{g'l & n%fﬁ)ﬁéiiﬁy%]nticinuw haWé@e{lxiL:any ta?b@ﬁ‘t)ébie Byfg ol yl;

I
aryl substituted with one, two or ree groups selected from C-C4 al kyl,
nitro, carbeydf amd diRtecisahedx undadptiaal iseMed9 therabh BNpi6drugBIaL&Rf O,
met hylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
t hr ee gr oupsmseplentredofagical EteCtl tiadreylith, BEtars, saaatbexyrl metdl dehydexesal koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; fury) substituted
with one, theseef amd eengreyupaoreeldsdgsedof riseattis Claketky| inchiding, ins@imoxyl ,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
pyr anyl suﬁ%'ﬂsr’@./ﬁréd with one, two or three groups selected fromd -C4

alkyl, nitro, carboxyl, aldehyde, alkoxy, am no, am do, carbam de,
mercapto, nethylthio, eghylthio; thienyl substituted with one, two or
three groups selected friom @ed4 al kyl, nitrg boxyl, al dehyde, al koxy,

HOOC

am no, am do, carbam de, Y COOH
o)
R4 Y
Rs X HOOC Ry
n
O n
0
2
or R
| I

R
R 3

wherein, n is any number within the range of 0-3, X and Y independently are O,
SorN;

wherein, Ry and R independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
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mercapto, methylthio, ethylthio; pyrrolyl substituted wth one, two or
three 66 groups selected fromCl-C4 al kyl, nitro, carboxyl, al dehyde,

al koxy, am no, am do, carbam de, nercapto, nmethylthio, ethylthio; R3 and
R4 i ndependently are one of the substituents selected fromthe group
consi sting of: hydrogen, al kane, cycl oal kane, al koxy, am no, al kyl am no,

i do, bam de, al t hiq, |, 2-, 3- 4- idyl, f |, |,
Ehi enyl . pyrRbsyFegRg OB et ks e ncaRet mAgh e AP uBose! eot ed
f a-C_al kyl ' : -al K : i no, i do,
c;?lr:?am' de, aﬁ‘éﬁfg{%r%@%t qu??éé’t?%’e@;ﬁﬂﬁf%@ﬂthé@ gi(yor alrln_ ;r)];ri g;} °

substi t ut egg\athRQ[rgieeﬁtyng?ﬁgyl EFE 8ﬁe%%Jé)%uﬁ@tﬁtgg@@dse%a@@g@m e atduy

nitro, carboxyl, a oxy, am no, am carbam de, nercapto,

net hyl t hi ocosdistHd & Rydrogen| alkahe!dylcldatichnd, bilkoRPeaminaD alkyldnine camidayps
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do,

car bami de, canbacage,oglkyteid\dryhRe, 3-etr dybyriddyd ; furyy, remgry| sthiestyi, toyrrety | varyh one,
two or three _?roups' selected fromd -C4 al kyl, nitro, carboxyl, aldehyde,
al koxy, aftibfitutas With anes e ae thieer gegsps, selectegl framo Crdimglkvhimtrot hi enyl
substituted wth , two or three groups selected fromCl-C4 al kyl,
nitro, carBYPPKY! aﬂ%@ﬁ?d@!k%bﬂkﬁmoia@ﬁ“ ; Cé‘ﬁ'?%',decﬁ??féﬁi’t@e,m%y@aét 0,

el gﬁl d 1 PRRIER. & Sior PEY '*%PB??*@E%%F@%@%ﬁ@@iﬁeeﬁs% SRR, 0P
For i at 1 opCt T SR onts SRRt At BaeE el Cafhind e, ESMRNEE. | o

i ncl udi ng hseddtd, mefithicz &tisyIty fOf/| 4eBstitulcd Witke opBesid bEtRede@buENt , the
drugs used in the conmbined formul ati'on may conpri se one of nore the above

drugs for teleatednfjochi Ehalealkiyhaitrd] sgriaxgll aldelselesidlkaer, samino, amotiber
speci fic enbodiment, a nethod for for preventing and/or treating the
di seases otarbgmidenvecapsedmethyibisomibayiihéel myanylssybstitided math ene i or
function disturbance is provided, which conprises adni nidst er n% to a
subj ect or three groups selected from C4-Cs4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; thienyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyrrolyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio.

In the combined formulation of the invention, any suitable drugs for treating
diabetes including insulin sensitizers may be used. In one specific embodiment,
the drugs used in the combined formulation may comprise one of more the

above drugs for treating diabetes including insulin sensitizers.

In another specific embodiment, a method for for preventing and/or treating the
diseases or symptoms caused or accompanied by insulin secretion and/or
function disturbance is provided, which comprises administering to a subject
who needs or would like to accept treatment or prevention an effetive dose of
the above combined preparation, or pharmaceutically acceptable salts thereof,
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who needs or would like to accept treatnent or prevention an effetive dose
of the above conbi ned preparation, or pharnmaceutically acceptable salts
thereof, 67 to thereby treat or prevent said diseases or synptons. In yet
anot her specific enbodinent, a kit is provided, which conprises the
conpound of the invention or pharmaceutically acceptable salts thereof, and

the specificatign about the application of said conpound or

phar maceut h: elr%ygﬁ%te%%{ﬁ}’%r%s%'q é's?ﬁé?%Bf SYIGPIY 8%t or prevent the di seases
or synptoms caused or acconpani ed by insulin secretion and/or function

di sturbance. In still another enbodinent, a kit is provided, which

conpri ses {ho-pRAYRer CPRRIREEMbOEMERL BORt | @RFoVidEd SRRRHT GAbIQR alout the

application 0f saird conbined formulation to treat or prevent di seases or

synpt ons caomgdund of ale€ amtiba briphdrisidkuticaligca@idptablanaltothérenf; taran
di sturbance. E. Formul ati on and dosage According to the invention, the
conpound ofhe $eedifioationi abgut dhe mepbeatiom ofceait)icoatpaumdidt pharnheeuticallys
carriers or excipients, is nmade into preparations for any suitable
adni ni st r af¢eaptaklatsadis teeref i treat pap@yvenhife digpases ehsymBigHRuIEAHESUS

injection, intravenqus injection, intrapnuscul ar injection, intradermc
i nj ection, %?%ﬁowam%igv '}é&iﬁ'ﬂ eSS ang{ar ﬁ’@PﬁBB dILrJéﬁ”&aﬁC?-ncl udes

delivering a drug preparation by injection, which is admnistrated in the
formof single-dose in anmpoule or multi-dose vessel together wth added

buffer. Thg, sgl'i %Imfr?éri &%b@ﬁh&’gf R RE‘?QEPSrb{r?TiggBeerﬁ’cEItﬂ‘c%wrpr%eE-th.eSéWSi on,

sol ution or mul sion T n ol aqueo Ium € preparation nay

contai n f ogdMbmiedNEbrrilERENt arsd Ghe asheTHRRAOA b 1RTBRE applicltiohi &f Baicagent
and/or dispersant. In addition, prior to use, the active ingredient may

consi t ut e, combined foomonationptmwteat or prevsagdiséasen bogyhiptomei ¢cdusedi o@bl e
carrier, sterile and apyrogenic water or other solvents. In |ocal

appl i cat i oacesMpaided hy énguliorsecretion an@pr fusiciemdiaturbagsguent , transder nal
patch or cream nmay be used.

E. Formulation and dosage

According to the invention, the compound of the invention, alone or in
combination with other drugs, carriers or excipients, is made into preparations
for any suitable administration routes, such as intracavitary injection,
subcutaneous injection, intravenous injection, intramuscular injection,
intradermic injection, oral or local application. The method herein includes
delivering a drug preparation by injection, which is administrated in the form of
single-dose in ampoule or multi-dose vessel together with added buffer. The
preparation may be present in the form of, e.g., suspension, solution or
emulsion in oily or agueous medium. The preparation may contain formulating
reagent such as suspending agent, stabilizing agent and/or dispersant. In
addition, prior to use, the active ingredient may consitute, in the form of powder,
a dosage form together with suitable carrier, sterile and apyrogenic water or
other solvents. In local application of the invention, foam, gel, ointment,

unguent, transdermal patch or cream may be used.

68



68 The pharnmaceutical conposition and nethod for amnistration, that are
applicable in the invention, include, but are not limted to, the contents
described in U S. Patent 5,736,154, 6,197,801 131, 5, 741,511, 5, 886, 039,
5,941, 868, 6,258,374 Bl and 5, 686, 102. The dosage for treatnent or
prevention may be altered according to the severity of disease and the

dmi ni st t he ad trat do d.f.
o111 o ot “oRcpbdidie g SEM B 48 RIS SRR e near
tat d t sh h
SoctorTor WPEHLHE) vECARRLRGN iS4 PGS pud o Bl C bR e

Teasur es mysiorRApR) 80 deft eid 1LY Uy 51 dRCrease sihe 5 dgs6ge. of

treat nent accor |ng to the virulence and side reactions. Contrary,

if the clipjodal 86 SPXIEE74 B1HHd BBBEOES. (excl udi ng V|rulence and si de
reaction), the doctor shall properly change the therapeutic regi nen and
i ncrease the dosage. Any suitable adm nistration routes may be used. The
dosage formincludes tablet, |ozenge, fabaceous capsul e, dispersant,
suspensi on] h%dl‘Qﬁ&Q@nforc’ﬁpéﬁm@t oparaeriing @l b@salteé@@ aqcmtbﬁ@ctpu the
appllcatlon the ound of the jinvention

conbi nat i oPEVEH aser dphthe idgRTiRiptraiiery rB‘é:tet ﬁjé;‘r‘*’?t ??ﬂnfﬁ'é}@f‘ona%%ﬁg(ﬁ ng to

or - excl pi B Eﬁé‘é‘l&%ﬂ%?%ﬁ?@%&@ﬁ T S A i

According %Blgthl?%% it U%téﬁ:'gedﬁoeme VICQIa‘I‘QengQJ&Q'OEE%%h@” conmon carriers,

speci al carrrer’s ocal or parenter may be used. For the
preparation of parenteral dosage forms, such as conpositions for
i ntravenous injection or infusion, simlar pharmaceutical media including
wat er, et hiylshaé g yeidatedi(the dbetbf éor, disggasis/treatieepsihall alsoposawmreket c. |
whi ch are known to the people skilled 69
that necessary measures must be adopted to stop, interrupt or decrease the
dosage of treatment according to the virulence and side reactions. On the
contrary, if the clinical response is not obvious (excluding virulence and side
reaction), the doctor shall properly change the therapeutic regimen and

increase the dosage.

Any suitable administration routes may be used. The dosage form includes
tablet, lozenge, fabaceous capsule, dispersant, suspension, solution, capsule,

patch and analogs, etc.

In practical application, the compound of the invention, which is alone or in
combination with other preparation(s), may be tightly mixed, according to the
general pharmaceutical mixing techniques, with pharmaceutical carriers or
excipients such as p-cyclodextrin  and 2-hydroxypropyl-f-cyclodextrin.
According to the requirements of drug administration, common carriers,
special carriers for local or parenteral route may be used. For the preparation
of parenteral dosage forms, such as compositions for intravenous injection or
infusion, similar pharmaceutical media including water, ethylene glycol, oil,
buffer, sugar, antiseptic, liposome, etc., which are known to the people skilled
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in the art, may be used. Exanples of these parenteral conpositions include,
but are not limted to, 5% WN dextrose, physiological saline or other
solutions. The conpound of the invention, which is alone or in conbination
Wi th other preparation(s), nmay be adm nistrated via a vial of intravenous
injection in a total dosage by volune of froml1l m to 2000 ml. The anount

f diluti | uti b I d di h d f th
drug adn ns TRt oRaY o Upat oata aREs Sanar o RS RBmrBi RS BRERE ng « he
treat ment Gthﬁ%enot-rﬂ'ﬁtefdktbt 5P B ol S CRINEBP Blier SBBHECCt T Ve

dose of the compoun the 1nvention’in rmaceutica acceptabl e

form whi cithe coh@dobf tHe inveRtbMakhReR l‘é"'atléhé)bh% cBRfRetRIN wnﬁsatherT he drug
is preferably adm nistered together with sterile saline, dextrose

sol ution, prefplaeaticgb)itrhan ber admirgstratpd aniarec eiat of &ttagvenceaptinjectorstiera | e
liquids. O, the conposition may be |yophilized or dried; and in this
case, the kital dysagereylvojurhaof frem i:mdttaﬁﬁ@Oaml ]Shalanmmof dlalting sdutEst abl e

solution, preferably a sterile solution, vessel, thereby
reconst i t ulaydeaksrg esceeingta herdrtal §@$ﬁ9$ Qﬁtwruﬂr@”ﬁjﬂﬁﬂ@%nof

injection. The typical pharmaceutically acceptable solution is
physi ol ogi cal saline and dextrose solution. In another enbodi nent, the kit

of the I nvepLi bl Jes oFATIL B SRl AEhina Y PRSI sdrake o the

conposition, are pac er | orm —and/ or

al cohol i c Hﬁ@ént@ﬁfsk‘?r%ﬁe ok%&@weg@éigl ol AR BB REGhhbE@d Bthesuppl i ed

to doctors or patients. f preparation Al the raw materials

used in thevenventihoa By o& ttRsillg e deéuptaee férnng wiictt e amselehed tescri bed
in the Chinese Patent (Application No: 200310109331.0). The invention is

i npl enment ecombimatibe With |adhém greptaeation(30 TVERONrGOON profarablg &ImiserdR~jr- X Y
e together with sterile saline, dextrose solution, buffer solution or other
pharmaceutically aceptable sterile liquids. Or, the composition may be
lyophilized or dried; and in this case, the kit optionally further contains a
pharmaceutically acceptable solution, preferably a sterile solution, in a vessel,
thereby reconstituting a composite to form a solution for the prupose of
injection. The typical pharmaceutically acceptable solution is physiological

saline and dextrose solution.

In another embodiment, the kit of the invention further contains needles or
syringes for injecting the composition, which are preferably packaged in sterile
form, and/or alcoholic pads packaged. It optionally includes the specification

supplied to doctors or patients.

F. Methods of preparation

All the raw materials used in the invention are synthesized by referring to the
method described in the Chinese Patent (Application No: 200310109331.0).

The invention is implemented via the following steps:
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Ol, DVBOH20 R3 1~ Y-P4 0o _X+)_ :y Light R 0}~00C 2 RL R4 2 HOO

Compound 1 (1 eq) and conpound 2 (1 eq) are dissolved in a suitable anmount

of dichl oronet hane, water, dichloroethane, DVMSO di oxane or a m xture

t hereof (to which a catalytic anount of diphenyl ketone is optionally

added). The reaction is carried out by controlling the tenperature in a

range of O0C-60C, under illumnation of a 150 W‘hi gh- pressuggsyrercury | anp
7

or natural ljght for lodgy to 2 nonths. oDlﬂwi% t he ré%i;;txi omny. the reaction
is noniored 'det ect | Wt hmddPLEC, Agat/é\r Wct*i om i onpl eted, the
reaction solLytion*tis ?ay philTze6 to renovd So

lwvent, &ivd¢ .t he remai nder
IS separate W t h colrfirn chr omat ogr aphyHa Shtain the product. Description

of the drawings Figure * shows the activating effect of GLP-1 on GLP-1 R

as sinmulated with S4 P. Fi(%:tfre 2: shows the activating effect of S3-20-32,
S3-11- 14, Semppugdd Gsedrandgenpownd gi(d o age disgelvedime SUiEPlFREaYNLf S4P,

S3-20-32 an -11-14 on the, concentration of intracel | ul ar CANR. Figure

2 shove Ao dRtioBIad; Waters HCERIOAAAE  Redhcliifang i Bha iiure

i ntracel | ujar =L gur e - Ll

Lt acel | e 9 B R BRI KRR PSR i

ant agoni st TRXeRaing: 39 Qftried NGutbby! GSHtEMInAdhé Uehipephtudd iWoseraphecar I Vi Ng

out the invention 71 Experinental "instruments and reagents HP 1100 HPLC

system eqoi@pedCwiundebiimanihagoadbeat 150y, hih-picdguraeureury lamp or
natural light for 1 day to 2 months. During the reaction, the reaction is
moniored by detection with HPLC. After the reaction is completed, the reaction

solution is lyophilized to remove solvent, and then the remainder is separated

with column chromatography to obtain the product.
Description of the drawings

Figure 1: shows the activating effect of GLP-1 on GLP-1R, as simulated with
S4P.

Figure 2: shows the activating effect of $3-20-32, §3-11-14, S6-14 and S8 on
GLP-1R.

Figure 3: shows the influences of S4P, S3-20-32 and S3-11-14 on the
concentration of intracellular cAMP.

Figure 4: shows the influences of S8 and S6-14 on the concentration of
intracellular cAMP.

Figure 5: shows the dosage-response profile of exogenous cAMP.

Figure 6: shows the inhibitory effect of the GLP-1R antagonist Exending.zg on

the biological activity of S4P.

Mode of carrying out the invention
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degassers, automatic sanpler, thernostated col unmm conpartnent and
phot oel ectric diode array detector. The chromatographic colum is ZORBAX
SB-C18 (2.1 x 150mm 3.5 n), the nobile phase is acetonitrile/water in a
ratio of 65:35, the flowrate is 0.2 m/mn, and the detection wavel ength
is 254 nm The nleting point is determ ned by using Type |1 A6304 nelting
poi nt |nskrunent NNR IS rrlsd out by using Type Varian Mercury-300 and

Vari an 58?5/’“5“% RHY P &4 rﬁﬁ% fic resonance instrunents (wherein,
the solvent is CDCI3, CD3CD or DMSO-d6); ESI-MS is carried out by using
Type AB Mariner mass spectroneter; and El is carried out by using Type

Fi nni gan WT9@m§%éW%h%pedTW% 'b%r%?é’dlbﬁﬂ ﬁuMﬁegnlhﬂet\}é@uﬁh‘m hesi s
are all conmercially available products, unless especially indicated. The

fol | owi ng degessers exasphts shoplerf othermestaesd coyslling coompeartrdsntredeel
further description on the invention, but not serve to limt the invention.
Exanpl e 1: pPotephackid dm)defarmrﬁetﬂwbSIheaamOinephmmolu@g INI\E@BBAXbr atl on:

8H C 7. 26/ 77. Oﬂgpm(CDC 3); SH C 2.50/39. 51Pﬁ (DMSO-dB).. 72 S.0
once OVBO BB ABE2LT yhtdQon 3P ron)1 the rpobile @\ﬁ%@ace@mu'eﬁwaﬁerw %400 1\

one P Q y:ﬁ%gof]BGS:% 5, the flow rate is 0.2 ml/min, and the detection wavelength is 254
nm. The mleting point is determined by using Type IA6304 melting point
instrument; NMR is carried out by using Type Varian Mercury-300 and Varian
Mercury plus 400 nuclear magnetic resonance instruments (wherein, the
solvent is CDCl3, CD30D or DMSO-dg); ESI-MS is carried out by using Type
AB Mariner mass spectrometer; and El is carried out by using Type Finnigan
MAT95 mass spectrometer. The raw materials used in the synthesis are all

commercially available products, unless especially indicated.

The following concrete examples about four-member cyclic compounds make

further description on the invention, but not serve to limit the invention.
Example 1: Preparation of compound S4P and its derivatives

NMR calibration: 8H/C 7.26/77.0 ppm (CDCI3); &H/C 2.50/39.51 ppm
(DMSO-d6).
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Compound Wang516 (1g) was dissolved in a suitable anount of DMSO, and
illum nated under a 150W hi gh-pressure nercury lanp for 3 days. After
adding 1 m of water, the illumnation was continued for 7-10 days. During
whi ch, the reaction was nonitored by detection with HPLC. After the
reaction was conpleted, the reaction solution was |yophilized to renove
the solvent, and the remainder was separated with colum chromatography to
obtain corrpound S4P_as buff powdery solid. (300MHz, DVBO-d6) 10.053
(2H, br.s), 8.630 (fZRA\ br.s), 8.090 (2H, dd\F1=4.8Hz, J2=1.2Hz), 8.029
(2H, dd, J1=3.6Hz, =1.2Hz), 7.605 (4H, d, =8.4Hz), 7.395 (4H, d, J=8.1
Hz), 7.31 (2H, m, 7,280 (2H, br.s), 7.260( ~®), 7.206 (2H, br.d, J=8.1
Hz), 4.987 (2H, br0s)03.244 (6H, s), 2.740 (§H, m, 1.815 (4H m, 1.703
(4H, m), 1.652 (4H, np. 10826 @ISOMC 19 TX5MHz, DVBO-d6) 174. 7,
172.8, 166.8, 159.4, .1, ™21, 7137.7 1 ,cé@& 6, 13146, 129.1,

128.7, 128.1, 122. 5 .1, 118 Li"h'3112 5 68.2.\ BH N45é3} 30. o
30 O d6) 9. 571

) product vvas obtzame in
Qr-rN—4~i HO 0 HOS ‘
, 8 035 (2H, d,
7.31 (2H m,

(2H, br.s), 8.607 , br.s), 078H(2 H
J=3.3Hz), 7.464~¢4H, d, J=8.4Hz), 7.363 (4#1*O

7.30 (2H, n), §. 280 (2H n), 7.216 (2H br.d, J 8- ] Me 4 991 (2H, br.s),
3.270 (6H, s)H 7444 (18H, s). b
<0 0?
S
Wang318 SAP

Compound Wang516 (1g) was dissolved in a suitable amount of DMSO, and
illuminated under a 150W high-pressure mercury lamp for 3 days. After adding
1 ml of water, the illumination was continued for 7-10 days. During which, the
reaction was monitored by detection with HPLC. After the reaction was
completed, the reaction solution was lyophilized to remove the solvent, and the
remainder was separated with column chromatography to obtain compound

S4P as buff powdery solid.

"HNMR (300MHz, DMSO-d6) 10.053 (2H, br.s), 8.630 (2H, br.s), 8.090 (2H,
dd, J1=4.8Hz, J,=1.2Hz), 8.029 (2H, dd, J;=3.6Hz, J,=1.2Hz), 7.605 (4H, d,
J=8.4Hz), 7.395 (4H, d, J=8.1Hz), 7.31 (2H, m), 7.280 (2H, br.s), 7.260 (2H, m),
7.206 (2H, br.d, J=8.1Hz), 4.987 (2H, br.s), 3.244 (6H, s), 2.740 (2H, m), 1.815
(4H, m), 1.703 (4H, m), 1.652 (4H, m), 1.526 (4H, m).

BCNMR (75MHz, DMSO-d6) 174.7, 172.8, 166.8, 159.4, 150.1, 142.1, 137.7,
135.2, 133.6, 131.6, 129.1, 128.7, 128.1, 122.5, 122.1, 118.1, 112.5, 63.2,
54.9 48.4 453 30.0, 25.7.
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13CNMVR (75MHz, DMVBO-d6) 172.8, 166.9, 159.5, 152.6, 150.2, 142.4, 137.8,
135.2, 133.6, 131.7, 128.8, 128.4, 128.2, 122, 117.1, 112, 79.6, 63.2,
54.9, 48, 28.1. 7450 MO COOH ON - cl~NO HOONle OS 1HNMR
(300MHz, DMBO-d6) 10.118 (2H, br.s), 8.615 (2H, br.s), 8.095 (2H, dd,
J1=4.8Hz, J2=1.2 Hz), 8.027 (2H, dd, J1=3.9Hz, J2=1.5 Hz), 7.569 (4H, d,
J=8.4Hz), 7.365 (4H, d, J=8. 7Hz) 7.318 (2H, dd, J1=3.9Hz, J2=5.1 Hz),
7.280 (2H, m), 7.260 (2H, m), 7.203 (2H, br.d, J=8.1 Hz), 4.981 (2H,

br.s), 2 Preparati on of conmpound
S4P and |t§ﬁ?g‘gﬁe"¥'2§@?&i&%&g‘am§é ’Rﬁ)&?%g Y he0 0 0 PN e o
DVSQ H20 HN OP, ~3 HN COOH. O i HOOC NH NnghtHOO~C2|-O—|OOOS-~0'1~
/ -/ 0 QOMB NH HNO NH'~""'" 011-0 $S4P

NG

"HNMR (300MHz, DMSO-d6) 9.571 (2H, br.s), 8.607 (2H, br.s), 8.078 (2H, d,
J=4.8Hz), 8.035 (2H, d, J=3.3Hz), 7.464 (4H, d, J=8.4Hz), 7.363 (4H, d,
J=8.1Hz), 7.31 (2H, m), 7.30 (2H, m), 7.260 (2H, m), 7.216 (2H, br.d, J=8.1Hz),
4.991 (2H, br.s), 3.270 (6H, s), 1.444 (18H, s).

CNMR (75MHz, DMSO-d6) 172.8, 166.9, 159.5, 152.6, 150.2, 142.4, 137.8,
135.2, 133.6, 131.7, 128.8, 128.4, 128.2, 122, 117.1, 112, 79.6, 63.2, 54.9, 48,
28.1.

74



VWan951 6 I soners of S4P 75 Conpound Wang516 (10g) was dissolved in a
sui tabl e anount of DVMBO and illum nated under natural |ight at room
tenperature for 30-90 days. After the reaction was conpleted, the reaction
solution was |yophilized to renove the solvent, and the renai nder was
separated with HPLC to thereby obtain a very few anount of the regioi sonmer
of conpound S4P and the S4P as buff powdery solid. 1HNVR (300VHz, DWVBO d6)
10. 125 (2H, br.s), 8.025 (2H, d, J=4. ), 7.921 (2H, d, J=2.9Hz), 7.667
(4H, br.s), 7.251 (2H, nm), 7.220 ( r.s), 6.983 (2H, d, J=7.7Hz), 6.908
(2H, d, J=7.7Hz), 5.269 (2H, br.s), 31335 (6H, s), 2.779 (2H, m, 1.832
(44, m, 1.715 (4H, m, 1.677 (4H, 0. 527(4H, m. 13CNMWR ( 75MHz,
DMSO-d6) 174.8, 174.7, 164.7, 159.5,1149.9, 142.1, 136.5, 135.0, 131.7,
129.3, 128.7, 127.6, 121.8, 12%ﬁ 4, 112.0, 64.7, 55.1, 51.8, 45.3,
30.1, 25.7. The NWR data of S4P wer @ @ﬁ% as that in Exanple 1. Exanple
e

3: Preparation of conpound $4P in &~0r € Hatal yst S s 0 0O
Ove DMVSO H20 MO | COON OL'ghtOIl \,fD:
A ’@JLN Q
S: H
HOQ
0
-
S
~

"HNMR (300MHz, DMSO-d6) 10.118 (2H, br.s), 8.615 (2H, br.s), 8.095 (2H,
dd, J1=4.8Hz, J,=1.2 Hz), 8.027 (2H, dd, J1=3.9Hz, J,=1.5 Hz), 7.569 (4H, d,
J=8.4Hz), 7.365 (4H, d, J=8.7Hz), 7.318 (2H, dd, J+=3.9Hz, J,=5.1 Hz), 7.280
(2H, m), 7.260 (2H, m), 7.203 (2H, br.d, J=8.1Hz), 4.981 (2H, br.s), 3.228 (6H,
s), 2.015 (6H, s).

Example 2: Preparation of compound S4P and its isomers
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Wang516 Isomers of S4P
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Ok HO S eo Wapg516 $AP 76 Conpound Wang516 (20 ng) was dissolved in a
sui tabl e anount of DVMBO, to which 25 ng of di phenyl ketone was added.
After illustration under a 150 W hi gh-pressure nercury lanmp for 1 day, the
reaction solution was |yophilized to renove the solvent, and the remnai nder
was separated with colum chromatography to obtain conmpound S4P as buff
powdery solid. Exanple 4. Experinments for testing biological activity 1.
Testing the expression of reporter gene GLP-1 Ris a Gprotein coupling

receptor. ﬁ&o%‘np AN ﬁggll eﬂﬁ?g&%ﬁ@di@ &%at% a{}ﬁb@aﬁgwﬁ @fscﬁa%m einis

activated to 'l Afe te c c ase I ncrease in
the concennmﬁﬁhé}edqfndemwaﬁﬁ@ ightodt RAMP terRbBRRuh®r JEIIRLES. ARG B Of
proi nsul in gene has a CAWP response el enen cAMP pronotes, after binding
to this respeise e oBmMpletédethier @atith mtdmimnaﬁ/aé ingop Hilizeidntsutenmoge the

t hereby stimulating the expression and secretion of insulin (D abetes,
2000, Vol . seﬂl@entlaﬁﬁ-tﬂaw)wainﬁbemmp&aﬁam&h&daﬂithrHPlhé‘dtoetnprehysobtaimmw
enbryonal nephric cell strain (HEK 293) which is stably transfected wth
t he expr esEvoampept of thefregiosomes qf et $r> arg tles §A§’raa/%ff BPWEETY

| uci ferase reporter gene under the regulation of cAMP response el enent, to
det ect |t5315§ponse to the candi date conmpound (Cell Biology, 1992, Vol. 89:
8641-8645; Proc. Natl. Acad. Sci. U S. A 1987, Vol. 84: 3434-3438). \Wen
screening the candi date conmpounds, the conpounds that may induce the

expr essi ONAQIRIGIORIAS DIBRRKES 1 09982, Br LIRSS LIS Y i f homCt i vi ty

of activating
(2H, d, J=2.9Hz), 7.667 (4H, br.s), 7.251 (2H, m), 7.220 (2H, br.s), 6.983 (2H,
d, J=7.7Hz), 6.908 (2H, d, J=7.7Hz), 5.269 (2H, br.s), 3.335 (6H, s), 2.779 (2H,

m), 1.832 (4H, m), 1.715 (4H, m), 1.677 (4H, m), 1.527(4H, m).

BCNMR (75MHz, DMSO-d6) 174.8, 174.7, 164.7, 159.5, 149.9, 142.1, 136.5,
135.0, 131.7, 129.3, 128.7, 127.6, 121.8, 120.1, 118.4, 112.0, 64.7, 55.1, 51.8,
45.3,30.1,25.7.

The NMR data of S4P were the same as that in Example 1.

Example 3: Preparation of compound S4P in the presence of a catalyst

Z\ S
o070
OMe  DMSOIHQ

U

Light

Wang516
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1.1 Experinmental materials and instrunents Cell strain: HEK 293/ G.P-1 R+Luc
cell strain, in which GLP-1 R and luciferase 77 are stably expressed

(sel f-made by National New Drugs Screening Center); Fetal bovine serum

(A BCO Co.); DVEM cul ture medium (A BCO Co.); Steady-G oTM | uciferase

anal ytic system (Pronmega Co.); G.P-1 standard (Sigma Co.); 418
(I'nvitrogen Co.); Forma carbon dioxide incubator (Forma Co.); Victor2

pl at e-readi ng machi ne (Wallac Co.); Candi date conmpound: S4P, S3-20-32,

wer e 1 nocub ST PRVER GRG0 BRI GTEr B < Ry aF T DRST AT o' ' <

! | . | i
cul ture pl ghgy, gsgg]aqcuthwr%%yﬁkeézgwy@éag@g Altet fludtratidfEbhgér & 450 Yedi U

t
cont ai ni ng ovi ne’serum and 500 g/ e GLP-1 standard,

and the capgdhdskss@emnetsies |apdl forSBddf-1Bd, readiforl dollifon SaslijopinitizesBtoner e
respectively diluted to a certain concentration gradient, which were then

added, in gemovantihey soilveint] dnvkel the iretrminder atbesy esef@Bateel | withul colummpl at e.
The culture was performed under the conditions of 37C, 5% CO2 for 6 h.
Ther eaf t er chroneategraphy tg obtain gemperad S4kbgs deffoomaternsetd.ding to the
specification in the kit of Steady-G oTM | uciferase anal ytic system and
the reading was perforned by using a Victor2 plate-reading machine. 1.3

Experimental results The results (Table 1) _sh t hat the conpound

S3-11- 14, Eﬁargpfq Jr"m'aéxr)ecfm%@ﬁ# 2\ fsg'?rg gﬁ?ﬂ%@ ar’?gw had the best relative
activating activity (86% on GP-1R In addition, all of the candidate
conpounds had a dose-dependent profile with repsect to their actiating

activity on fadtng tRe Exbes¥sforlof flpBHEF ghe

GLP-1R is a G-protein coupling receptor. When GLP-1R binds to an agonist,
the Ga subunit of G protein is activated to stimulate adenylate cyclase, which
leads to the increase in the concentration of intracellular cAMP. Since the
promoter region of proinsulin gene has a cAMP response element, cAMP
promotes, after binding to this response element, the transcription of the
proinsulin gene, thereby stimulating the expression and secretion of insulin
(Diabetes, 2000, Vol. 49: 1156-1164). The experimental method employs a
human embryonal nephric cell strain (HEK 293) which is stably transfected
with the expression vector of GLP-1R gene and the expression vector of
luciferase reporter gene under the regulation of cAMP response element, to
detect its response to the candidate compound (Cell Biology, 1992, Vol. 89:
8641-8645; Proc. Natl. Acad. Sci. U.S.A. 1987, Vol. 84: 3434-3438). When
screening the candidate compounds, the compounds that may induce the
expression of luciferase reporter gene are regarded as having the activity of

activating GLP-1R.
1.1 Experimental materials and instruments

Cell strain: HEK 293/GLP-1R+Luc cell strain, in which GLP-1R and luciferase
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78 Table 1. The results of detecting the expression of the reporter gene (%
reaction, taking the reaction of 30 nM G.P-1 as 100% Final concentration
S4P S3-20-32 S3-11-14 S6-14 S8 (nmg/m ) 0.1 cytotoxic 57.2351 non-detected
37.4351 39.6432 0.03 cytotoxic 49.8027 86.3973 27.1892 39.7162 0.01
41.18919 39.6432 59. 2162 17.2054 31.5135 0.003 35.55405 26. 7189 26.9162

9.93243 19.6676,,0.001 22 22703 14.0 . 11, 2703. 5. 95405 1 . 0003
10, 10450  72BHgB S BHIHELSSh Plade by Ml LR Eh eS8 I e iR pot od
5. 35135 NOR: %Q%Qihgcgerp@gggﬁge@ eg' .0.00003 5.275676 non-detected

8 ed non-det 3(:

non- det ect ed non-detec ted 0.00001 5.151351 non-detected

non- det ect pehpanataiericflmeairiebecbsd 0. 000003 5. 156757 non- det ect ed
non- det ect ed non-det ected non-detected 2. Determ nation of the

concent r at BeadytGlol lagferasd analghdvBystemc@romegadiwgnt r ati on of

intracellular cAMP can only be indirectly evaluated according to the above
met hod f or Gllé éstdnagrd kBigawt Ceadt i on of reporter gene, it is necessary to
determ ne the influence of active conpounds on the concentration of

i ntracel | uP48dAVHTQgENSPAy a cAMP-deternining kit, i.e., a functional

re-screenipg. 2.1 Experinmental terials. and instruments cAMP-determ ning
kit (Mol ecgg%{‘r‘a BERAE ozgg_e,m%éqagﬁr |°ﬁ’f"@r§°'gycl ic AWP kit); Forma carbon

di oxide in b For Ix - F i onTM pl at e-r eadi ng machi ne
(Mol ecul areﬁg(\?;ri @Laéé&%é@ﬁg@@@%f@ﬁé@@gﬁwc cell strain, in which GP-1R
and | uci f egaagidalecshpblivd: I8p, $3-20-32, S3-11-14, S6-14 and S8.

1.2 Experimental method

HEK 293/GLP-1R+Luc cells were inoculated, in a quantity of 20,000/100
wl/iwell, into a 96-well culture plate, and cultured at 37°C overnight with a
DMEM culture medium containing 10% fetal bovine serum and 500 pg/ml
G418. The GLP-1 standard, and the candidate compounds S4P, S3-20-32,
S$3-11-14, S6-14 and S8 were respectively diluted to a certain concentration
gradient, which were then added, in a quantity of 1 ul /well, into the above
96-well culture plate. The culture was performed under the conditions of 37°C,
5% CO,, for 6 h. Thereafter, the activity of luciferase was detected according to
the specification in the kit of Steady-Glo™ luciferase analytic system, and the

reading was performed by using a Victor? plate-reading machine.

1.3 Experimental results

The results (Table 1) showed that the compound S3-11-14, in a final
concentration of 0.03 mg/ml, had the best relative activating activity (86%) on
GLP-1R. In addition, all of the candidate compounds had a dose-dependent

profile with repsect to their actiating activity on GLP-1R (Figure 1, Figure 2).
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expressed (self-made by National New Drugs Screening Center);
conpound: S$S4P, S3-20-32, S3-11-14, S6-14, S8;

Candi dat e
CAMP standard (supplied in

the kit). 2.2 Experinental method HEK 293/ GLP-1 R+Luc cells were
i nocul ated, in a quantity of 20,000/100 I|/well, into a 96-well culture
pl ate, and cuI tured at 37C overnight. The candi date conpounds $4P,

S3- 20- 32, 11- 1§. &@ﬁ@‘d res ectlvel dllutefjtoa rtain
concentrat i 6Wegf] h@n{es d@\;&cﬁ% ﬁ@ﬁ |9'f e RIS yIF /wel |,
into the aphqv 8 WE{Q(I) % (84 ('r( % was per f or med under t he
conditi onsPeo 0?8 Ct.a t&%% oroeﬁl 3ranéﬁM ligrfag E‘gp(&} the concentration of
intracel | pl argeAMP mas det er|mi ned according to the| specifigation in
Cat chPoint(r) Cyclijc AMP kit|. 2.3 Exper|{mental resuylts The results fpr
det er m ni Nepnkhigrag@ncenssrmt i dn oé3-zoder acel | wkar1€AMP wsee4 shownsd n Tabl e 2.
The | ower|the reading was, tjhe higher the concentration of |intracel]ular
CAMP was. | Wirtg/nincrieasi ng of| the concentration of the candi gate conpound,
t he conceptration of CAMP that was rodyuced cEmder its st|1rm t%gldlﬂ showed
an exponehti aP'i ncrlea®®'%¥®i dur e °82%Fi guf e " FE was HéiBnstr & that all
of the candidaie conmpgunds exhibhited the aclinity as LiBs,1 R %gg{gzsts.
Figure 5 shows the %ngla curve of cAMP éF gle 2 e results of
determ ni hg the conceptgabi gn okgfae | Nt racslhsy ar |cAVBos4 uni tz15138FU,
rel ati ve Huoresence intensity)—Final—-SHP-S3-20-321S3—11-141-56-14-S8
concentrati or.089 (mg/3slsp4050. 03 2¢3695017| 18626.90621 nQn-9.93487. 238924780. 627

0.001 2222703 14.0216 11.2703 5.95405 12.073

0.0003 10.19459 7.94595 5.95405 525135 6.97568

0.0001 5.697297 non-detected 5.35135 non-detected | non-detected

0.00003 5.275676 non-detected non-detected non-detected | non-detected

0.00001 5.151351 non-detected non-detected non-detected | non-detected

0.000003 5.156757 non-detected non-detected non-detected | non-detected

2. Determination of the concentration of intracellular cAMP

Since the concentration of intracellular cAMP can only be indirectly evaluated
according to the above method for detecting the activation of reporter gene, it
is necessary to determine the influence of active compounds on the
concentration of intracellular cAMP by using a cAMP-determining kit, i.e., a

functional re-screening.

2.1 Experimental materials and instruments

cAMP-determining kit (Molecular Devices Co., CatchPoint® Cyclic AMP kit);
Forma carbon dioxide incubator (Forma Co.);
FlexStation™ plate-reading machine (Molecular Devices Co.);

HEK 293/GLP-1R+Luc cell strain, in which GLP-1R and luciferase are stably

79



determned 0.01 2310.616 1336.377 1173. 811 1550. 334 2172.538 0.003
2072.988 1518.5 1198. 391 1736. 374 1983.304 0.001 1910. 855 2133. 249
1632. 893 2223. 694 2116.336 0.0003 2708.597 2785.435 2241. 339 2709. 84
2866. 183 0.0001 2985. 794 2921. 118 2799. 376 2864. 305 2939. 641 0.00003
2924. 461 2875. 325 2969. 218 2976. 46 3016.52 0.00001 3536. 618 3655. 632

2866. 55 3818. 542 9 0000 3783. d i ned
det er m ned*RIFEr aﬁf gg[b%l\g%t&)n e%P5%§grtele8m§X%%&0 n?o\r/]vi tﬁterm ne

Exendi n9- 3§ah8 d%‘ié’@ém%Buﬁ&”éﬂboé@% é%‘ t1'1‘914a‘3$3f’t’£ gonpounds had recept or

specificit Wt I f activatin ects 'on reporter gene and

|ntracelIubgmpcﬁyﬁdard%gagp,é@maﬁe@ﬁr J. Phar macol , 1994, 269: 183-191;
Met abol i sm 2004 2 , a specific antagoni st of GLP-1 R, was used

to validate whether it could antagonize the agonistic activity of the
above representive conpounds to GLP-1 R 3.1 Experinental materials and

i nst runent 2.20expergnertbhmeHiEld 293/ GLP-1 R+Luc cell strain, in which GLP-1 R
and luciferase are stably expressed (self-nmade by National New Drugs
Screening Center); Fetal bovine serum (G BCO Co.); DVEM cul ture nmedi um

(200 2 U B8 e AR b R P S S PR ©
I ncubator (FOLNEND-J i96-Whiil Qlitird! Fhfe; F SRAIDHUARC Bt Nr-CV8LLEAfigiO - Phe
candidate compounds S4P, S3-20-32, S3-11-14, S6-14 and S8 were
respectively diluted to a certain concentration gradient, which were then added,
in a quantity of 1 ul /well, into the above 96-well culture plate. The culture was
performed under the conditions of 37°C, 5% CO; for 10 min. Thereafter, the
concentration of intracellular cAMP was determined according to the

specification in CatchPoint® Cyclic AMP kit.
2.3 Experimental results

The results for determining the concentration of intracellular cAMP were
shown in Table 2. The lower the reading was, the higher the concentration of
intracellular cAMP was. With increasing of the concentration of the candidate
compound, the concentration of cAMP that was produced under its stimulation
showed an exponential increase (Figure 3, Figure 4). It was demonstrated that
all of the candidate compounds exhibited the activity as GLP-1R agonists.

Figure 5 shows the standard curve of cAMP.

Table 2. The results of determining the concentration of the intracellular cAMP

(unit : RFU, relative fluoresence intensity)

Final
S4P §3-20-32 $3-11-14 S6-14 S8

concentration
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Candi dat e conmpound: S4P. 3.2 Experinental
in a quantity of 20,000/100
and cultured at 37C overnight with a DVEM cul ture nmedi um

wer e i nocul at ed,
culture plate,

contai ning 10% f et al

quantity
was perforne
activity
kit of St
per f or med

resul ts Exendin9—39

expressi o

denpnstrar

Tabl e 3.

the reac
10000 15.
30 32. 327

I/ well,

net hod HEK 293/ G@.P-1 R+Luc cells
into a 96-wel |

bovi ne serum and 500 g/m (418. Exendi n9_39 was

diluted to a certai n concentration gradient, which was then added, in a
bf { [T, into the above 9p-well culjfture plate. The culture
er ithe conditlions of 37C,_ 5% for 6 h.,| Thereaftier, the
Df | lé(bbfer asemasdet ectgdoaccprdipg to t hesrspecifigagden fn the
pady- 3 oTM |l uci ferase anal ytic|system and the reading was
by using a Victor2 pl at e-read| ngetdvaicdai ne. 3.3 Experi nent al
cottd—nhirbtt—n—ardose-dependent—manner,—the
n of 00f epor|t eP31§éife i ndlaee¥7by S4P73(8§be Tahi5e3®, Fi @?@36) whi ch
ed  that tjhe bi ol ogijcal _activjty of s _nediated $/ -1 R
The %A¥agoni s€47-98 f ect 18T8'%xend|1h@3§© on 3% 1 edCET VA, I aki ng
I on 00%% centr nM S4P
221338513000 i Eé%’é? ?)Eé 93?%35 £Zf§8 ﬂiéo%@m 77049
B7 o2 475875 567 72- 836045 1 992471.73%9 2709.84 2866.183
0.0001 2985.794 2921.118 2799.376 2864.305 2939.641
0.00003 2924.461 2875.325 2969.218 2976.46 3016.52
0.00001 3536.618 3655.632 2866.55 3818.542 3598.147
0.000003 non- non- 3783.91 non- non-
determined determined determined determined

3. Antagonistic experiment with Exending.sg

In order to corroborate that the active compounds had receptor specificity with

respect to their activating effects on reporter gene and intracellular cAMP,

Exending.sg (Eur.

J. Pharmacaol,

1994, 269:

183-

191;

Metabolism 2004,

53:252-259.), a specific antagonist of GLP-1R, was used to validate whether it

could antagonize the agonistic activity of the above representive compounds

to GLP-1R.

3.1 Experimental materials and instruments

Cell strain: HEK 293/GLP-1R+Luc cell strain, in which GLP-1R and luciferase

are stably expressed (self-made by National New Drugs Screening Center),
Fetal bovine serum (GIBCO Co.);
DMEM culture medium (GIBCO Co.);
Exendin 9-39 (AnaSpec Co.);

Steady-Glo™ luciferase analytic system (Promega Co.);
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0.3 83.84426 0.1 96.63934 0.03 101.8115 83 What is clainmed: 1. A
substituted cyclic conpound of the follow ng general fornmula | or |1 or
pharmaceutically acceptable salts thereof and all stereoi sonmers and opti cal
i somers thereof, or prodrugs having sane pharmacol ogi cal effect therew th,
esters, solvates or netal conplexes thereof : R3 RL 0 COON )-X 11 Y COON

\R40" / H(éX:YR4n HOOC Ot R2Z R3Oor R | Il wherein, n
is any nunﬁ;%%]/&}r{vﬁf?gq range of 0 to 3, X and Y independently are 0, S
or N wher ?bﬂnaBar@d?pdlggldbqﬁmgﬁﬁrﬁéﬁ%ﬁgo”e of the substituents sel ected

from the group consisting o l ogen, al kane, cycl oal kane,

hydroxyl , Vﬂﬂtérﬁ%Jatéﬁéé@mE'ma(‘%lﬁ‘@Wac @dkexy, anino, aninoal kyl, am do,
car bam de mer capt o ylth ether, thioether, aryl, 2-, 3- or

4- pyridyl, Caudidate pympoyhd: S4Ri enyl , pyrrolyl; ar yI substituted with one,
two or three groups selected from CI -4 al kyI , hitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; 2-, 3-

or 4-pyri dgl substituted with one, two or
.2 Experimental method

HEK 293/GLP-1R+Luc cells were inoculated, in a quantity of 20,000/100
ul/well, into a 96-well culture plate, and cultured at 37°C overnight with a
DMEM culture medium containing 10% fetal bovine serum and 500 ug/ml
G418. Exending.3g was diluted to a certain concentration gradient, which was
then added, in a quantity of 1 ul /well, into the above 96-well culture plate. The
culture was performed under the conditions of 37°C, 5% CO; for 6 h.
Thereafter, the activity of luciferase was detected according to the
specification in the kit of Steady-Glo™ luciferase analytic system, and the

reading was performed by using a Victor? plate-reading machine.

3.3 Experimental results

Exending.sg could inhibit, in a dose-dependent manner, the expression of
reporter gene induced by S4P (see Table 3, Figure 6), which demonstrated

that the biological activity of S4P is mediated by GLP-1R.

Table 3. The antagonistic effect of Exending.3s on S4P (% reaction, taking the

reaction of 3 uM S4P as 100%)

Exending.3o final concentration (nM) S4P
10000 15.22131
3000 14.56557
1000 27.96721
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three groups selected fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl substituted
with one, two or three groups selected fromC -C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
pyranyl substituted with one, two or three groups selected fromd-C4

al kyl, nitro, carboxyl ﬂl dehyde, al koxly, am no, Q ﬁar bam de
mer capt o, | _net hyl t hi o, gp ylthio; thienyl substitut ed @:ﬁ one r
three groups selected 8&4pfromd-C4 alkyl, nitro, parpeay!, al dehyd

(D

al koxy, amp-no,-amdo, carbamde,  percap ; —pyrrolyl
substituted with one, tvwgpor three groups sel ected3d sangT -4 al kyl
nitro, carboxyt—atdehyde—atkoxy—amna,—amdo,—carbamde,—nercapt

met hyl t hi o, ethylthio; R®and R4 independently are Thé7941the substifuents
sel ected fromthe group _consisting of 7 jhydrogen, a Kane._ cycl oal Kang,
al koxy, am no, am noal kyF3 am do, carbgm de, al kylﬁwg% Oar yl, 2-, 3t or
4-pyridyl | furyl, pyranyl, thienyl, pyrjrolyl; aryl Osyl/:v%égt uted with one,
two or three groups sel eét ed from CI A | alkyl, ni t% boxyl , al dehyde,
al koxy, apino, am do, cg am de, nercaptio, nethyltdd 84484 hyl thio; pyridyl
substituted with one two or three groups selected fromC -C4 alkyl
nitro, cafboxyl, al dehyqbeq al koxy, am ng, am do, cagdesdze, nercapt 0,
et hyl t hi O—et h:yl thto O ft.uyl sthstitute \:“oi-t—h—m%e,——-t—\v‘bﬁ—ef——t—h'l‘ee—@“ﬁtrps

sel ected fromd -C4 al kQIO3 nitro, carboxyl, al dehyd®]1.81koxy, amino,|amn do,
car bam de, mercapto, methytthio, ethylthio;,pyranyt substituted W th one,
two or three groups selected fromd-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; thienyl
substituted wth one, two or three groups selected from Cl-C4 al kyl,

nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,
met hylthi o, ethylthio; pyrrolyl substituted with one, two or three groups
selected fromd -C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto,
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met hylthio, ethylthio. 2. The substituted cyclic conpound according to
claim1, being characterized in that: when nis 0, wherein R is one of
the substituents selected fromthe group consisting of: hydrogen, hal ogen,
al kane, cycl oal kane, hydroxyl, nitro, carboxyl, aldehyde, al koxy, am no,
am noal kyI am do, carbam de, nmercapto, alkylthio, ether, thioether, aryl,

2-, 3- Whatisglrimeds yi - pyranyl, thienyl, pyrrolyl: aryl substituted
winond: o g lligs Mo il L Bt il
ét h&t hi o; ro% ?é’éut%‘éﬁ Egﬁgt%gq aé{%@ﬂer@gf @(gg;)erzll t&?ﬁrﬁ%ls % Sm% i d ef rom

”Ercapto Mr%tthb%ofeﬁhéhéd;}@ de'/mq séh'ilésbl'w% &{%d&ﬁé{] (ﬁﬂ%’t thayd vé?tr three

groups sel ected fromd car al koxy,

am no, rcapt,o thylthio, ethylthio; pyranyl

substi t ut eggter% S%(L\aagg% gﬁfpe %rcqnﬁglgiéesg&@ﬁ%%ft sel ected fromd -C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hylthi o, ethylthio; thienyl substituted wth one, two or three groups
selected fromd -C4 al kyl, nitro, carboxyl, Rall dehyde, al koxy, am no,

am do, carbam de, nercapgp, nethylthio, et hyI thi o;  pyrrolyl substituted
with one, two or three grpupsceeHect ed from d xal kyl,  nitro, carboxyl,

al dehyde, al koxy, [am no, ; year bam de, cap , BeOhyl thio,
ethylthio; R3 _and!R4 indg ent sone of9the stituents selected
fromthe grou53con3| xt )n hydr/ogen, al kaW®O&ycl oAl kane, —atfkoxy,

ar bam ge, al kylthio, n2-, 3f or 4-pyridyl,
furyl, pyranyl, thleny , pyrrolyl; aryl substRtuted\with @ne, two or three
gr oups sel ected from O - C4 alkyl, nitro, carboxyl, ,dehyde, al koxy,

am no, am do, carbam de, nercapto, nethy?thio, ethylthlo pyri dyl
substituted with one, two !or three groups selected frdmd -C4 al kyl,

nitro, carboxyl, aldehyde, alkoxy,

am no, al kyl am no,

wherein, n is any number within the range of 0 to 3, X and Y independently
are O, SorN;

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, aminoalkyl, amido, carbamide,
mercapto, alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; aryl substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C,4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio; thienyl substituted with one, two or three groups selected
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am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl substituted
with one, two or three groups selected fromd -C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected fromd -C4

al kyl, n|tro car boxyl, al dehyde, al koxy, am no, am do, carbam de,

mercapt o, Te@ RytGhalsyl, @!tFWIQaﬁ @(yl,tehld@hyde alketi emied, anide, sashamigs, or

t hree grou nitro, carboxyl, aldehyde al koxy,

gzs)eseltect ed ! Cabﬁ '

ambn;)I tute %%Pbé?ﬁt&éét 'Og&t 'iS‘gb pré‘?'ﬁ‘ySHWtBU eft WW&‘PP% V]ﬁ%/rqulhyk‘if
tro. car BT saPeter BB Grics o SaRodE, Seepitin qkoShettutf o
met hyl thi Oanﬁéé‘ydatrg% Ride aﬁodﬂ%gﬁﬁﬂﬂrgrgth%erﬂé 0, Sor N pggferab' y:

when nis 1to'3 ereln pen 1y are one of

substituenks &l Rgﬁmdeh@ehﬂmr@bﬁerz)fcm@%uggﬂtugn@fse:@meaq&ﬁﬁ thrOGSN,
al kane, cycl oal kane, hydroxyl, nitro, carboxyl, aldehyde, al koxy, am no,

am noal kyl consistirtp,ofc anhieogete, aﬂ@h@ﬁpﬁy@loaﬁ{éﬂé tblk@xy,etahﬁmo ahiipedlkgr, aryl,
2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl which

subst i t ut edmiga, hcwbemldema!byltm:hr aeyl, QF o8p®r s@permﬂ;dd fdrybrm(r}anylAttabhyil

nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mercapto,

net hyl t hi oPyré‘t)'Hgflac"Wl subsiijuted Wit @nes |tYV9t@’dthM3@ torodpe setagtedirormiGeeCyr oups

o o o B, roreAtbitvy allel e, SR0EY" Hlﬂaltar%ﬁg%df’aﬂﬁm'é B RRRiBon with
ol Gehyde. Ofﬂek'f}i% SR SR S it Sl tibior (Rl Groupf e
et hyl t hi o; fr@hﬁr@l}lﬁ4 aﬂk‘;hshitﬁouk‘épodéé i fbl@é(sjﬁfydet %% éﬁﬁﬁ&‘ SHHRIP aﬁfarﬁ%ed from

G- C4 alkyl, nitro, carboxyl, de hyde am no, car bam de,

mer capt o, metrdpptd hm@thyﬁhhyleltﬂiwmao tforye BMbstRURSE Withibed, Wd Br ﬂﬂée drdgpor three
groups sel ected from C1-C4 alkyl, nitro, carboxyl, al dehyde, al koxy, am no,

am do, car#sletted, fromr Cayitoalkybtriydl khdoxet, I*eydehydn gioxyol grhineulEshidout ed

wth carbamide, mercapto, methylthio, ethylthio; pyranyl substituted with one, two
or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; thienyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyrrolyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio.

2. The substituted cyclic compound according to claim 1, being characterized
in that:

when n is 0, wherein Ry is one of the substituents selected from the group
consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxyl, nitro,
carboxyl, aldehyde, alkoxy, amino, aminoalkyl, amido, carbamide, mercapto,
alkylthio, ether, thioether, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl,
pyrrolyl; aryl substituted with one, two or three groups selected from C4-Cy4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
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one, two or three groups selected fromd -C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

ethylthio; R3 and R4 independently are one of substituents selected from
the group consisting of: hydrogen, alkane, cycloalkane, al koxy, ani no,

am noal kyl, am do, carbam de, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl[,
pyr anyl , tlﬁnééhy/lthlo qiyvltm@ywyrlda/i wbstuutemwam elde viinohordhege gmpersetdﬂt@b gr oups
sel ected from nitro, carboxyl, aldehyde, al koxy, am no,

ani do, car H8M e'Cm@kE'aﬁttEP Caﬁ‘%@ml@‘H?BYd%tq{WWhiammfby@md%ﬂ cathaivideut ed
ol denyde. iRy HIRFRAMS Ryt ot unel R ia o, Moorfirersols "
ethyl thio; Ffal‘é@’e]d RUbsd té'&(%ﬂ(yw ﬁehy ’rb(g derﬁyc?i %I%Qgﬁgram%ela%&j‘éd from

-4 al ky nitro, carb kOXY, carpam de,
nercapto, aRiRiHEI ﬁ’ver@éd?&' ﬁ@tt&thlﬂyr@fﬁw hléuﬁ%hgl Lg(%n‘ﬂ‘]ltéagﬁgﬁoné"‘ﬂvo or

three groups sel ected fromd al’kyl; nitro hyde, al koxy,

anmino, am dothrear raupdeclatied din® . C A8} iyl hhigo, @bl’bﬂx%hlzﬂdewueerw}koxy,
substituted wth one, two or three groups sel ected fromd-C4 al kyl,

nitro, carboMyd,,am@o, aladzalmylde nadrkmxtp naathyithio, aethglkmlopstném)rhsrmestlmctapt o,
nmet hyl t hi o, ethylthio; Fyrrol substituted with one, two or three groups
sel ect ed fYVHPn @19 chva oy thiree ngiioues &%{ﬁbf@sdyfroml(ﬂe(ﬁycﬁékwahlim(ycaréﬁwlo

d b lth h d d |
arele SoarRhSge, TRO%EDisine: arw Xct%}h%m rr%@tﬁépoac?(m@aﬁw Yo B0GREPm 1 o
2, b : dyYy 0,
5 orehngR15W'9%9%ﬁ@%8 i O, 08, Brd? ofus, 8Betée AR Skt F o
the group geRsi ééHbBQyIOfalde yd&l a%%aké(rlmn 8&?@ | kt?ékb%%t' dé’%W th one,

two or three groups selected 'from hal ogen, oxy, C)r Xyl ;

C2- C6 al keimgthylthy, GthgitiyNR;; ake-FED indeper@ahty lare GheCof QM@'%shbdents

substituted with one, two or three groups sel'ected
selected from the group consisting of: hydrogen, alkane, cycloalkane, alkoxy,
amino, alkylamino, amido, carbamide, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl,
pyranyl, thienyl, pyrrolyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C,4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; X and Y independently are
O, SorN;
preferably, when n is 1 to 3, wherein Ry and R, independently are one of
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from hal ogen, Cl-C6 al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl;
thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or
three groups selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de mer capto, nethylthio, ethylthio; pyridyl
substituted with one, or three groups selected fromCl-C4 al kyl,

nitro, car §5k§flltueaﬂ8cﬁ@|+gﬁd@d frankm@ygrouarﬁomstlamoc&d\ydmgmmacﬂ@gem@&@@m 0,
nmet hyl t hi o, Ith| fur substituted with one, two or three roups
sel ect ed f%ﬁ? EVQ'SHXV it o Caaib,@fienyag, flkyde, argqn;go)@mmg
i d t hyl t hi bsti tut ed
W th o EHRUgE %rﬁ%éo%é’ﬁ@%rsé‘ﬁ“ o hE: ek Bloer, R 2 4o é&‘#bﬁxyl
| dehyd : h
ot hyl Tt o; ey AR B b ERoNE AR, (BRI SRS By 1y om

Cl- C4 al kybroupst s6lecte@r hexyC,- @L@Myydﬂtroalcbwfyl %U@ﬁy{d@”él%’xy,%ﬁﬁém de,
88 nercapto, nethylthio, ethylt pyrrolyl sdbstitu one, two or

three groapidsetabbeddér ever€aptcs rtylthionictiathicappeusy | subatidedy deith al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; Cl-C6 al kanoyl
subst i t ut eBNemivcthobteee treups sellect@ei iy@mu@s—CaeilladtI&IﬂOf corhoixs, @dehyd€el- C6

al koxy, or dr ox C2- C6 al kenoyl ; C2-C6 al kyno C3-C6 cycl oal kanoyl ;
C3-C6 cycﬁtgﬁ?é%aﬁﬂi/mosmldlot u@%r@am% dﬂ@captﬂb met%;}‘lﬂé‘é g%tb‘.dBBO sdyytt ed

L&S%n{‘ihigﬁfeﬁﬁtwﬁ@c@u@'ﬁkﬂ"e”mapRNPq%Sé s SRRSO Rirtoy PIShoRIBy1 - Cwnen
X, is 0, d f
t he Isabst | tuent 4@‘8@ ﬁ( kﬁngﬁm‘?&gr%ﬁé’%ﬁgﬁ%‘f‘(ﬁ’% %\Q%ﬁ' ﬁ%éﬁlél ESF °

Cl-C6 al kyéth&p@t E%&r@ﬁs%éthu@aethﬁ%eofwé Wr@ﬁre%r Cgs%%llé‘&iynyp{ T =

hal ogen, - oxy, or hydroxyl; C2-C6 al kenyl~

cyl coal kyl €, Calk@h @ijted, oalaktydxys ulesdeydice dalokil Giinot Wamido, t ke asargiteups

sel ected mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio:
Rs and R4 independently are one of substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, aminoalkyl,
amido, carbamide, alkylthio, aryl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl,
pyrrolyl; aryl substituted with one, two or three groups selected from C4-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyridyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; furyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyranyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethyithio; thienyl substituted

with one, two or three groups selected from C4-C,4 alkyl, nitro, carboxyl,
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from hal ogen, O -C6 al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl;
thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or
three groups selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyridyl
substituted with one, two or three groups selected from Cl-C4 al kyl,

nitro, car @&@hydeaaa@wyd@mm K@wigo, carhanaideametoaptoamnethyitio, etytaiot o,

nmet hyl t hi o, substituted with one, two or three roups

| t
sel ect ed flpéﬁﬁ) EES%M@FI th"Pe@ Ve RHERGS QFOléH’%iéﬁB?BGB%d fiPRbe 43
am do, car d a thio, ethylthio substi tut ed
with one, ?‘ﬁl{H ?am’@?&fc gtdge?hﬁfge e g ORI @MIEY a?%%?m'al% fHgCar9r boxyl |
al dehyde, rgapt met hyl t hi o,
et hyl t hi o; ﬁiéfh%%l?% g%l??&agg wﬁ@ﬁggﬁ%gﬁtyv\%%oé ?hO?eNe groups selected 89
fromd-C4 alkyl, nitro, carboxyl, al dehyde, al koxy, am no, am do,
carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted with one,
two or thr8e Thy auyistingéectydict compoun€4 astdiding nbt eRimcar bexg| bemglehyde,
al koxy, am no, am do, carbam de, nercapto, nmethylthio, et hylthlo C -C6
al kanoyl sg'b@laptaﬁtzéd In\thath one, two or three gr oups sel ected from hal ogen,
d -C6 al kox or dr ox C2- C6 al keno C6 al kynoyl ; C3-C6
cycl oal kan¥W{Fn nds. a@?%ﬂ'ﬁﬁ?k@?ﬂ%’£’¥§tﬁ@d$@fé@%'$h one, two or three
groups selected from hal ogen, O -C6 al koxy, or hydroxyl; adamantane
formyl; substituted adamantane fornyl; aroyl; benzoyl; fur oyl ; pyranoyl;
thenoyl; pyrroyl; X2 is 0, S or NH R3 and R4 independently are X R7
X2Rs wherein, R7 and R8 independe one of the substituents sel ected
from the group consisting of: H, -C6 al ky;q Cl-C6 al kyl substituted with
one, two or three groups sel ect;egd from Ioger?, G -C6 al koxy, or hydroxyl;

C2- C6 al kenyl ;

wherein, Rs is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; C3-Cg
cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methyithio, ethylthio; furyl substituted
with one, two or three groups selected from C4-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, ethylthio; thienyl substituted with one, two or three groups selected

from C4-C,4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
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C2-C6 al kynyl; C3-C6 cylcoal kyl; C3-C6 cycl oal kyl substituted with one, two

or three groups selected from hal ogen, Cd -C6 al koxy, or hydroxyl; aryl;

benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl

substituted with one, two or three groups selected fromd -C4 al kyl,

nitro, carbox al dehyde, al koxy am no, am do, carbam de, nercapto,

nethylthlorn%%HQV%HF@”WB?@bd¥PW§UbspVW@WbQUb&WFKKbM@h o0®. bNOUHrﬁée@roups
al dehyde, al koxy, am no,

lected from O boxyl
2 do, - car BN SSreREL e %%@Myﬁf Mo dag i caltehifig] alkams aIned wi t h

Sy, il S5 SRLSRIS ul O G PPt T bl AR

t hyl t hi | t5mb d f
(ej-ygo '02 ﬂ;?%nltwoﬁtﬁ;r )‘g}%b@ %]ﬁeta&v‘ﬂoﬁ'{(g%wgee% géog)osa&gwctog rom
car bani de, hyﬁﬁfxgapt@rcmblkbhbwOCQQL‘J"YM(DMM t@g eyl cyeidaidnioyt e uet h one,

two or three groups selected fromd - , nitro, carboxyl, aldehyde,
al koxy, ancydpalkandylosubstitbted deth ma”re;;am/@ onmsthhad tdroaps eéagttbhl @onpyrrol yl
substituted with one, two or three groups selected fromd -C4 al kyl,

nitro, car balegen, aﬁd@wdélkoxﬂl kox yhydiekylp, adamaofanear foamiyte, Substlh&mo

nmet hyl t hi o, eth # CL c6 al kanoyl substituted with one, two or three
groups sel BHE¥G Oﬁ'%? GERY; epnzasts THIRbxRYraBey hihanexy ezl edes Xenoy! ;

-C6 al ky o(¥ &&6 cycl oal kanoyl; C3-C6 cycl oal kanoyl substituted with
one two of h§e 'oups sel ected from hal ogen, Cl1-C6 al koxy, or hydroxyl;

adamant ane %Hﬂ m§%}9&§ efrftﬁ/‘;?q adamant ane fornyl; aroyl; benzoyl; furoyl;
pyr anoyl ; enoyl rro is 0, Sor NH X2is 0, Sor NH or, R3 and

R4 independently are X1R9 wherein, RO is one of the substituents sel ected
fromthe group consisting of: H C-C6 alkyl; Od-C6 al kyl substituted with
one, two or three groups selected m /oljﬁa G -C6 al koxy, or hydroxyl;

C2-C6 al kenyl; C2-C6 al kynyl ; CS§06/0

wherein, Rg is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cg alkenyl; C»-Cs alkynyl; Cs-Cg
cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methyithio, ethyithio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio; thienyl substituted with one, two or three groups selected
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cyl coal kyl; C3-C6 cycl oal kyl substituted with one, two or three groups

sel ected from hal ogen, G -C6 al koxy, or hydroxyl; aryl; benzyl; furyl;
pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with

one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,

al dehyde, aI kox am no, am do, carbam de, nercapto, nethylthio,

et hyl t hi o; sy iCdy+ 3lis titraut abewyt haldlgByde wekox atrmrweea@mdmp@rts@h@@t ed from
C-C4 alkyl, nitro, koxy am no, am do, carbam de,

eh
mer capt o, H%?rﬁwttohl%et?‘é!&wl teﬁh@th'(? u?gwr"'ghﬁ%?tﬂttiie@dw'% PREOHK QrubreR t hr ee

A no. an G0, PRERIEL IO B el tC%?tg&)%tﬂgﬁgl 5 ARG o ™
substi t ut e@n%é hCé}Pﬁmhyde é)rrclaE{H Er"ﬁetg\ HBSeﬁﬁ#tﬁﬁt Ql%géyl%b% KX d

nitro, carboxyl’ oxy, nmercap

met hyl t hi owitet Byik! tive; of hhﬁ!é"gréuwtéélé@téé %Itnh h‘éﬂﬁgent VO,-0%; BIRORE. GF oups
selected from Cl-C4 alkyl, nitro, carboxyl, al dehyde, fkoxy am no,

am do, car badiocdgl; Oye@@aaﬂ(enoyl‘et m,gl(rwalkymwylcpog mrdaq{aﬁoysu@t@g ut ed
with one, two or three groups selected fromCl-C4 alkyl, nitro, carboxyl,
al dehyde, &V®esN@nayhi substitaieddoyithc apreantwie, omﬁhmptgroum:t wecﬂedofrom
et hyl t hi o; %}906 al kapoyl substituted wth one, two or three groups
sel ected fP8l9RAI o§erts i @Gyalq{oxhyydr@XW h9@ar@%ytanec2fowyh| I@é#b@wutedzz C6

al kynoyl ; al k | oal kano stltu h one,
fun” or ¢ hr E80GP0EE BRPUE AR P Hial BnS T en0rh iaTRsh Vi iRy

adamant anesfd}mm ; substitut ed adamant ane fornyl; aroyl; benzoyl; furoyl;
pyranoyl; thenoyl; pyrroyl; X1 is 0, S or NH or, R3 and R4 independently

are N X1 PéQRsxﬁ,Bla4 Wﬂébéhcﬂbntﬁlﬁ-eand R11 mdependently are one of the
substituents selected from

X1R7
~N

I\W
/zez}/

wherein, Ry and Rg independently are one of the substituents selected from

XoRg

the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkenyl;
C,-Ce alkynyl; Cs-Cg cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl: aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
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the group consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl substituted with one,

two or three groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl;

C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl

substituted with one, two or three groups sel ected from hal ogen, Cl-C6

al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-,

3- or 4- pyrq4d)ﬂ'ky"arfwr051ﬁ?§§)@6¥h efddﬁmq? 0RKOXY AN, t AERD, ng@CQ)%W;fJ@L ected
ni t ro car am no,

o bam e, MuEE, ThefSinr R, Ry y%%%ﬁ@?%%m.m 3 B8s n one.

o denyde,  STacs, WBRCRE 6T &, COATE s el A B8R LIRS e BBhyi i o
furyl subskidigd eé'ar‘ﬂ'aﬁhd@“ﬁwer&é!&oohétmlﬁﬁo géﬂwlﬂﬁios%c)fgﬁﬂﬁdslj SB0tEd With al kyl,

nitro, carboxyl, aldehyde, alkoxy, am no rbam de, nercapt o,

met hyl t hi ooneetvm/bt three gryupsgelestdastromuCed, diky), B, chdx9r dlddts@egr oups
selected fromCl- C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, car B&kekde aminer (aarpldo crwbehmlctehl mercmdw,l trhetbylthibj estigylttsorb G+ Cut ed
with one, two or three groups selected from Cl-C4 al kyl, nitro, carboxyl,
al dehyde, a\kﬁaszy/' substivied v ens, twarqrathr%grqmsm@edmmqge@; Cs-

g Al S T
i hone. ! CEeARIGaRANS %%*'@é‘?ﬂgi@ﬁd&ﬁ X gﬁsﬁagf&%g g oy
hydroxyl; fdpgenal kgg yldl %C%ralﬁ%?%)lorg? nfhe! OI‘?)Irrlﬁ Pogubs%l%o?

cycl oal kanoyl su’bstl tuted with one ree groups éI ecte

hal ogen, Céd@ﬁaﬁlakr@xfbrm?lf gy Béryioyl aﬁmnéﬁ@ﬂoillofﬁéﬂoyl SRyl txf _AO,
adamant ane fornyl; aroy benzoyl ; f'ur oyl ; pyranoyl; t enoyl pyrroyl; Xi
is 0, S ob dfHXR, isO0S oBNH; NH, when Rl is X1 R12 X2R13

or, Rzand R4 independently are

wherein, Ry is one of the substituents selected from the group consisting of:
H; C4-Ce alkyl; C1-Cs alkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; C»-Ce alkenyl; C,-Cg alkynyl; Cs-Cg
cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methyithio, ethylthio; furyl substituted

with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
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wherein, R12 and R13 independently are one of the substituents sel ected
from the group consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl substituted with
one, two or three groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl;
C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl
substituted with one, two or three groups selected from hal ogen, Cl-C6

al koxy, or Y82y BIkoxyy amingergipido, cathamidepyneragpto, thetbyihio, pifwitbioyl ; 2-
3- or 4-pyridyl: aryl substjtuted with one, two o three groups sel ected
From c1 Py SEhHB Blhise el Re s ook snlpetotbBom P #kYido,

car bam de, C LO, |t hi.o: pyridyl suybstituted i th one,
two or thrggwﬁrgg%@@ﬁ?é@%&g%ron%ﬁéﬁw’lcgmé'?%yl%'ﬂpt r & OgEy Oxme,rca% dehyde,

al koxy, amn@h¥lﬂ=%,dé%hylﬂ%Pﬁmrﬂ@suﬂﬁft%etvﬁth HF@,WWOQW’[H@@W&@&%%?J uryl

substituted with one, two or three groups selected from nitro,

carboxyl, #&bdelyd®, alaykoxs, catbog, AdeERe, CAKBTaffno BhERPArbdreidaY! t hi o,
ethyl thio; pyranyl substituted with one, two or three groups selected from

G - C4 al kyercaptor anetogithiox withylthiaepyrddyl alibstitytedawithoonamiveto orctird@mm de,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups sel BEA4WS $elented from &G alkyl, tnitip, cartimowl| aldehyithyalkoxyaldwoing, ami no,
am do, carbam de, merg&pt o, methylthio, ethylthio; é)ﬂyrrol yl substituted
with one, AP SRTPHNEE. ReGRRICs aNBYIEHOf eifivitiain: €4-Gd aNpANOYiisubstituéed boxy!
al dehyde, Kk , i no,...am do, carbam.de, nercapto, thylthio,
et hyl t hi o; W@f‘ %éé’, é\pgaﬁgJP%seu&?W%ts iew(ﬁhfr%rﬁ'e?’a[) ”o%t'{}rﬁ e%'ﬁa?%u%
sel ected fpGdokal ogels,. G al oy, %qir Ae - | kgnow ;~C2- Co
al kynoyl ; C3- %ﬂéy%oa %llﬁgﬁy;l, ké@)@éG é(i'%/)(lz al ck)()é%(k)'\'ﬁl %ﬁ@g{k%tnéﬁléd)d\ﬁ?% one,
two or thregi@dikamsyl sslisakeRd! vam dirl 08N oCinfeR YrkRY sédbctBYdfBxy!
adamant ane fornyl; substituted adamantane fornyl; "aroyl; benzoyl; furoyl;
pyranoyl ; balegey| ; Cpyder ogikoxywhem Xydrédsyl,0, adardantdde X2rigl; 0.substtutdd, R3
and R4 i ndependently are / X2Rg

adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,

S or NH;

or, Rz and R4 independently are

N

_g__:/ N
X

XoR 14

wherein, Rig and Ry independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cg alkenyl;
C2-Ce alkynyl; C3-Cs cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl,
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted

with one, two or three groups selected from C4-C, alkyl, nitro, carboxyl,
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-~- -~ wherein, R6 is one of the substituents selected fromthe group
consisting of: H d-C6 alkyl; Cl1-C6 al kyl substituted with one, two or
three groups selected from halogen, O -C6 al koxy, or hydroxyl; C2-C6
al kenyl; C2-C6 al kynyl; C3-C6 cylcoal kyl; C3-C6 cycl oal Kyl substituted

w th one, t or, three groups sel ected from hal ogen, Cl-C6 al kox or
hydr oxyl ; hydﬁeﬁkﬂx‘/’ fU¥NA.  arpigioa eI am'ﬁ’ﬁer’i@/@mapt@yrfTr"Qihy'Itth,ZethYQ iopr
or cted from

' SYLyFW% R e{;’ng“%q%r (e S5, ok Mo B el Bam de.

'[nﬁ; ggp;?oups %&gl&e’%\ﬁ%ﬂl@yyﬁnﬁﬁi ?%lldn(??érﬁgbé@y@reboxylctagg gﬁﬁ%f%'oal koxy,
am no, am @hyiteRs; pAFLR suBSTORRE @ith BHENhb UGl Bﬁdt{%@/'é@!eé’(é’cﬁ Ylonflst i tuted

wi th one, tvvo or three groups selected from nitro, car boxyl ,

al dehyde, &lkatyl, atiroo,cabbdd, dlasbhbas, delkox®r capie, BRiidy/ tcbrtﬂam@tehylthlo
pyranyl substituted with one, two or three groups sel ected fromd - C4

al kyl, ni mascaptar bostplylthial daéthtItm Hidopt ysutestituted \aith dme, clavdbani tthege
mercapto, nethylthio, ethylthio; thienyl substituted with one, two or

three groufupsl seleeigd frfa@smCﬁ:tleks(I KYitro, ﬁBtbQ%,yl cdﬁ@bm,,al&¢mwﬁ@o al koxy,
am no, am do,.carb rc et hyl t hi o;
subst i t ut e8TI#YhC ﬁ@m'(?%"@f ‘ﬁge@etgﬁtﬂ% g’é/ﬁé@t é??%@ﬂnﬁ@si'éle%lvk'

oty oo 1 B8 EFoud e O G CR i PABSHE: AR Th ce

groups sel g haj n, al r yl |kenoyl ;
C2-C6 al kynogl%j %SW@% %{/@?ga Cﬁ%%@e C@%%‘é’apt@ é?%é?ﬁkﬂﬁo ﬁth Cs?flcf (Fféd W th

one, two Oalkbhoyeswsatsd s\mhecmeedwbrc;rrthrébab ,sé%cté‘@f@rﬂfﬂéwgeﬂr Ohydroxyl;
adamant ane fornyl; substituted adanmantane forrry aroyl; benzoyl; furoyl;

pyr anoyl ; Chaﬂoydy, opyydogy]; 820ssalRenoys Gb- (M—blkgnoleEﬂ]:gkR;balkdaaﬂndent |y

are
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from

halogen, C4-Cg alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O,
S orNH; X;is O, S or NH;

when Ry is

wherein, Ri2 and Ry3 independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cgs alkoxy, or hydroxyl: C,-Cg alkenyl:
C2-Ce alkynyl; C3-Cs cylcoalkyl; Cs-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C1-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two

or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
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X, X2 R8 wherein, R7 and R8 independently are one of the substituents
selected from the group consisting of: H C-C6 alkyl; d-C6 al kyl
substituted with one, two or three groups sel ected from hal ogen, C -C6

al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6
cycl oal kyl substltut ed W|th one, two or 95 three groups sel ected from

hal ogen, CR®BCafR¥EE/,C36 arﬁﬂf’dﬁ' dS'%VICap’@r WethM@NQyﬁfhythIQr pyridgygubsiituted hi enyl ;

: sub tute th 0 or three

g¥LLS'sy'se| Sivener oub Y ek RS P EFaec A0Bbsg1 C1 QTS soitoNy!

SUbst] tut ed TFRR BReS, Bt 2f o, TEHBhLEL eé?%@ﬁ'th' R i
nitro, car WV&ubst:ﬁ!té@Wﬁﬁ@n@'t%W thfdl Q@ﬁvup@@e@éﬁte&%ﬂ?‘@‘ ‘éﬁt%ﬁgrﬁlﬂgt 0,

met hylthio, ethylthio; furyl substitut w th one egrbups

sel ected f carmdiyt, Gldethde, alkuxyr amingaaPRi0)| carBaRrIdY dRercAbted HethRThiBo.
am do, carbam de, nercapto, nethylthio, ethylthio; pyranyl substituted

with one, etyltbio; piyrare! @ubeﬁﬂstajewemoe@ tworor GreeCdroabk \Weleated from €3¢ boxyl ,
al dehyde, al koxy, am no, am do, carbam de, mercapto, nethylthio,
et hyl t hi o: Cehicdt¥yl Niidstaarbeed waldenysies, atkmyoramimpeeanmmum@rtwhldet ed from

Cl-4 al ky nitro, oxyl .. al dehyde, al kox am no, am do, carbam de,
ner capt o, Hﬁﬁ@ﬁt{)hmetﬁéé&mﬁi EHthIGy iy S%ﬁg{t?@ UViEY amies HwWaoi9e, this or

h le ehyd | koxy,
o no, Sam AR FERERALORL F e v irgr erfg EHIgR e, ﬁkaxye%an?apkzno;’fy
a1 Koxy, or %Pgm'é%% B o1 R S S ol LR a1
C3- C6 cycl oaé kiamoyt trﬁry@sgtrwpg 8élevichfrénec, CV\Q\IIQII rﬁ.ﬂbeear%bexp%x gegt ed from

hal ogen, C1-C6 al koxy, or hydroxyl; adamantane fornyl; substitut
adamant anealkoxyyy Bmirao, oyamldd»emad;dm|dburm¢kcap}txyr mMylthzb heseyithioproy! ; X1

is 0, Sor NH X2 is 0, S or NH
alkanoy! substituted with one, two or three groups selected from halogen, C;-
Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; Cy-Cg alkynoyl; Cs-Cg cycloalkanoyl;
C3-Cs cycloalkanoy! substituted with one, two or three groups selected from
halogen, C4-C¢ alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; when X
is O, SorNH; X;is O, S or NH;

Rz and R4 independently are

wherein, Re is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C1-Cs alkoxy, or hydroxyl; C,-Cs alkenyl; C,-Cg alkynyl; Cs-Cg
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
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or, R3 and R4 independently are X1R9 wherein, RO is one of the substituents
selected fromthe group consisting of: H Cl1-C6 alkyl; Cl1-C6 al kyl
substituted with one, two or three groups selected 96 from hal ogen, Cl -C6
al koxy, or hydroxyl C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyicoal kyl; C3-C6
cycl oal kyl % tuted with one, two or three groups selected from

hal ogen, e%& Ciops W’OW'IO wwxy!béwggvdefakkwy wrrzmyamldpm enyI

JLLSL“ sefcscm'dﬁr S L R I bg&ﬂﬁ%ﬂ;}%lﬁ?oaﬁk

Substi t ot eg?vtmhrte%a%%%ds%'e&gacffcﬁf‘ee Bl '%@é&?@% UBen R, St
ni tro, car b, adidsysBand&Ombreads] ﬁ%t&f\fﬂ}@oetr@ﬂﬁ#&a%ﬂﬁf UFRlitAed O

nmethylthio, ethylthio; furyl substitute two or t ree groups

sel ected fmam Ehe Cval dy kthresi roupscasibewd fronplGledy dgkyl ahkexYcadBkyio,
am do, carbam de, nercapto, nethylthio, ethylthio; pyranyl substituted

with one, eldehydet aikeEy,gamims aeidec teamide) Gler€ptal kdthylthio t ethyltisiar boxyl ,
al dehyde, al koxK, am no, am do, carbam de, nercapto, nethylthio,
et hyl t hi o: PYIAN¥h§HDSWied with emenitva @niéree @rowns seﬂee@dgﬁr@mp§1£el dkyled from

ad-&4 alkyl, nitr car bo al c’ al koxy, am no, am do, carbam de,

ner capt o, H@'ionyp?%oéyl e?iﬁ‘?ﬁ/ﬂ? aMro?W’”%u@ﬂ'ﬂ@,ut%bWtq? oﬁ@m@% or

th | t al dehyd | k :

am no, _am B EHE RIS SRV B o Bt i ol S anoy
bstitut I

subst |t oL, e, b, okl B SELGCLERd IR I

C3- C6 cyclr@arbéﬁﬂﬁowetﬁ*lhﬁél bﬂiyﬂﬁ: d;s d?*]esuﬁém’ut@ﬂ mﬁ%@rme%r&ﬁlr@ect ed

from hal ogen, - koxy, or adamant ane fornyl; substituted
adamant aneglfomlpsy?pelefatedyfromb@ﬁrmyhlkylf ummy,l Carmjob(wn(aldieh)tdmemI)WXy, pyhinoyl ; X1

is 0, Sor NH

amido, carbamide, mercapto, methylthio, ethylthio; C1-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cs alkoxy, or
hydroxyl; C,-Cs alkenoyl; C,-Cs alkynoyl; Cs-Cs cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl: thenoyl; pyrroyl; Xz is O,
S or NH;

or, Rs and R4 independently are

X1 Ry

ﬁ XoRg

5%

wherein, R; and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkenyl;
C2-Ce alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
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or, R3 and R4 independently are / N X1Rlo X2 Rl11l 97 wherein, R10 and R11l
i ndependently are one of the substituents selected from the group
consisting of: H Cl-C6 alkyl; O-C6 al kyl substituted with one, two or
three gr oups sel ected from hal ogen, d -CG al koxy, or hydroxyl; C2-C6

al kenyl ; -C6 al kynyl; C3-C6 cyl coal k C3-C6 cycl oal kyl substituted

wi th one, tb\ﬁ?eogroupﬁrs(@@cé?@lf&n d@elegsare fr%mﬂmwogemd@xy rall loexgyl; or

hyd | ; h | )
2 oyrr i+ Sadhipy BB hie b vlioh o bt o vigh- 2 'éé')éré{‘fgltﬁ%wgﬁloéét@tﬁpfrom

o oot b Bl frapecany e B Ea LB eafOPia bR, oy ™
three grou@mﬁ@lwo%d gfm@e oferdatiy mdthiififo 8@;@99&@@'3%@{&‘%(1 al koxy.

am no, am do, carbam de, mercapto, I'th
substi t ut ediithi bheOfge dMEhreE §YRE SEIGERSY ﬁ@hﬁ@ﬁm faiRm ﬁktr&‘lcé\bbx ; nitro,

car boxyl, al dehyde al koxy, am no, am do, carbami de, mercapto, yl thio,
et hyl t hi o; atd)ethadyl akkubystamutoe(hth)hcalw,mldwmrcéﬂstbemeghﬂnﬂ@ émlynmbed from
g- 4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mer capt o, |rﬁklﬁsﬁttﬁed é\tmhwmeutwo Qrﬁhwgrostpb§eletqte¢&om €hCaradkylt miropr t hr ee

groups sel ected fraﬁ])&}' C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, am no,
ani do, car F&HCYY r‘t}’gﬁt Glkanyi ARG FMidey warkamisie. pyercabtp, raethykhiout ed

ol denyae. - VR PVRIER sBb SRR Eﬁ%b%ﬂ%v&é%%%@%p@ps#émé g ot
Cel oot ed § el oghte o R AR bl o i, Tl E%FP"%"%% o

i, e tanpisonyn Gy cesspln 98 1 e

adamant anegrfoopsysglestadsfromuCed, alkyl, nitro, carboxyl, aldehyde, alkoxy, ammo,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cg
alkanoy!l substituted with one, two or three groups selected from halogen, C-
Ce alkoxy, or hydroxyl; C,-Cg alkenoyl; C,-Cs alkynoyl; Cs-Cg cycloalkanoyl;
Cs3-Cs cycloalkanoy! substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X is O,
SorNH; X;is O, S or NH;

or, Rz and R4 independently are
N
N
_g__l_ 1
|
A

wherein, Rg is one of the substituents selected from the group consisting of:

H; C1-Ce alkyl; C4-Cg alkyl substituted with one, two or three groups selected
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adamant ane fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X
is 0, Sor NH X2is 0, Sor NH preferably, when RL is 98 X1 R13 wherein,
R13 is one of the substituents selected fromthe group consisting of: H,
Cl-C6 al kyl; Cl1-C6 al kyl substituted vvith one, two or three groups sel ected
from hal ogen, C6 al koxy, or hydroxyl; C2-C6 al keny C2-C6 al kynyl ;

C3-C6 cyl gr@éi‘"' Eﬁ fogers CasCe pliosul RWPY@’QM"& iGarfte @iy h Qm@e a’ikbm}’brcst% ee

groups sel hydroxyl ; aryl; benzyl;

furyl; pyrzﬁ@edlky“@"n{}? CV&%@RY'&%SF&%‘& ko %eOEtWBﬁﬁtB & groupp selasted t ut ed
O R e & ‘?&é%ﬁav et dsteghy fyef o
ethyl thio, mew'yi s3ibst 'M&frﬁa@l v SRBSstUID wif oh8! 86 Hrotpse bt ed from

Cl-C4 al ky nirtro, carbox Xy, —am no, am do, “carbam de,

nercapt o, selebidd fiom (}atcbwalll{yl Onltrburc}ékb@@lpsélkjbhy@éi alei( o, tamider three
groups selected from Cl-C4 alkyl, nitro, carboxyl, ehyde, "al koxy,

am no, ami darbamdbamedeaptuenm}pylmlo rrethWHnbhpgnd;Gte’rwst:fut@d withy oagyiwo
substituted with one, two or three groups selected fromCl-C4 al kyl,
nitro, carBbiYEE GOYBRyERECted may Cialei radkyl,amitrdo cadxaxybrsldehydes raikipyo,

met hyl t hi o, et hyl t hj o; I en%? substituted with one, two or three groups
selected PPHRCAT a‘FEP(EPm' t METCapie.H BNy Ithig. aethyliio; éPWb)WbSHM%

mthone T §fe., LS 8*%3 GRLE Adeer TS M R B3 boxl
al dehyde, élb%ﬁ%%e aﬁiggno %%l?ﬁ?é%%%?% m%rré: BOmJWﬂwAt&h ithio:

et hyl t hi o; substl ge” groups

sel ected fpm?%tﬁl&ﬁiﬂute@h% oRekexy . or%reé‘){;ﬂfdﬁé\/éele&%d%ﬁ' @f@gy Ikylc2 6
al kynoyl ; C3-Cb cycl oal kanoyl; €3-C6 cyci oal kanoyl substitu one,

two or thrm&Ogrmrpsxylel aldbb;zldér@hkoﬂyal agan, ehids aiak@amdetprnheycbimesyl

adamant ane fornyl; substituted
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C;-Cgs alkoxy, or
hydroxyl; C,-Ce alkenoyl; Cp-Cs alkynoyl; Cs-Cg cycloalkanoyl; C3-Ce
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,

S or NH;

or, R3 and R4 independently are
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adamant ane fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X1
is 0O, Sor NH R3 and R4 independently are 99 X2 R6 wherein, R6 is one of
the substituents selected fromthe group consisting of: H, C-C6 al kyl;
Cl-C6 al kyl substituted with one, two or three groups selected from

hal ogen, O -C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6
cyl coal kyl W'@elcsch;éﬂ@a“ﬁkwdemngﬁntlmé@omptqﬁ tb@uéub$tvt/gerais seteased éﬁomups

byt HFEAD S35, B Rl SR d 1
2l dehyde. °‘fhr&%su%mgﬁ%%tedsﬁéﬁcﬁﬁﬁg%c’@-§1 e apsrOhidt R cmnReri
& "Ly B o 0 EnARRIC] BlHESaIRY! Baa0Coy N IOSuisRI €D it BRe SEIFRE o LT O

a-C4 alkyl, nitro, carboxyl, am no car bam de,

mer capt o, tt’&ébydrbbpﬁ),seﬁidfwd Fnﬂh@hafdgre)ﬁ' GUbs alkosy,edr h%rgkl%p%‘?yl bepz@r three

groups selected fromd -C4 alkyl, nitro, car boxyl , yde, al koxy,

am no, ami foyl; pardvgiitdienyireyoalyt; (2— Bedhydpyhdyl; agtl hyxbéﬂi‘thmd witly basytwo
substituted with one, two or three groups selected fromd -C4 al kyl,
nitro, carBbiyee @pééﬁﬁ@&dw If@w Cqali @dkyl,anitrdo CadmxbhraIMydeeradbcptyo

met hyl thio, ethylthio; thi eg substituted with one, two or three groups
sel ect ed f’%’?ﬁ @MER. SAIBAMIAR] Mescariar H@iwlth'%tl kBMikia; PWidthsybsHintewh,

ot b one PRI e, WELS” Bires ARLEY edlbde Pr%ﬂﬁbé] it At R GBS boxyl
al dehyde, Qbﬁﬂgééeaﬁi& midE i 836%%%%@% one BOmeWWAt&h fthio:

et hyl t hi o; substl ut e g€e” groups

sel ect ed fﬂ@Wshu%'sﬂ@@édm@h&@ @J\/K@Hhre%rgrot]izﬁgrs@?@é ed frém,-8l, kmYhiiro C2- C6
al kynoyl ; C3-C6 cycl oal kanoyl; C3-C6 cycl oal kanoyl substituted wth one,

two or thrwngyiupkjesm/bepbé«d)xﬁ/ramndjaém@@n ca%atﬁ@lealn@&aptoormétmﬂlﬂ%y|

adamant ane fornyl; substituted adamantane fornyl; aroyl; benzoyl; furoyl

pyranoyl ; elheltiiol pywryf sybstita¢edi wittp one, two or three groups selected from C1—
C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methyithio, ethylthio; C4-Cs
alkanoyl substituted with one, two or three groups selected from halogen, Cs-
Ces alkoxy, or hydroxyl; C,-Cg alkenoyl; C,-Cg alkynoyl; Ci-Cg cycloalkanoyl;
Cs-Cs cycloalkanoy! substituted with one, two or three groups selected from
halogen, C3-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O,
S or NH; Xz is O, S or NH;

preferably, when R; is
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S or NH 100 or, R3 and R4 independently are X, R7 X2R8 wherein, R7 and R8
i ndependently are one of the substituents selected from the group
consisting of: H C-C6 alkyl; C-C6 al kyI substituted with one, two or

t hree groups selected from hal ogen, O -C6 al koxy, or hydroxyl; C2-C6

al kenyl; C2-C6 al kynyl; C3-C6 cyl coa kyI C3-C6 cycl oal kyl substituted
with one, two or three groups sel rom hal ogen, O -C6 al koxy, or
hydroxyl; aryl; benzyl; furyl; g [any%t hi enyl ; pyrrolyl; 2-, 3- or

4-pyridyl; aryl substituted w th 1Rtshr ee groups sel ect ed from
-4 alkyl, nitro, carboxyl, al ZEyde, gl koxy, am no, am do, carbam de,
nmercapto, nethylthio, ethylt hi 0; pyrt substituted wth one, two or
three groups selected fromd -C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
am no, am do, carbam de mercapto, methylthio, ethylthio; furyl

substituted w th ane, Pr t hree groups selected fromCl-C4 alkyl, nitro,
carboxyl , HNGEH)dE3 @l%&ﬁ? thenbiestitugnta selacked irmithe aroupagansistingtafy | t hi o,

g y'cihiaf’kyf 200 bighis Lt Al s b trluFac it B e Sriet GRbR® Solsmg ?ﬁLrﬁom
roups. sel RorhAalBsh G akBkGior N EatEn sl sty aBYRu K555 ami no.
ami do, car bagb&iRy!; @r@@dbamts@bkﬁﬂméa W?B*BHet *E\}v%frf%lb(rfe(eoérkshfﬁ WRRId 't ed

with one, two or three groups selected fromd tro, carboxyl,

al dehyde, frairkbalpgeaninas amosp, o Ayd@Ryderyimepapt mryrrqsywrhylhtmenw
ethylthio; d-C6 al kanoyl substituted with one, two or three groups

sel ected fPYiolialbgén, OFQ4=DVUGYE3Iawkyubsirtuteﬁdeihydme CRvdCHr athkamn aybypsC2- C6
al kynoyl ; C3-C6 cycl oal kano -6 cycl oal kanoyl substituted w th one,
two or thr%@eﬁttegu%%msgl1§c4té hmtw rarksyeh, aldehyor, aalkexy , aminohyamidy | ;

adamant ane gr% m{dé r%lépcse{[pltcg ume(fLylthlo ethylthio; pyridyl substituted with one, two

or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C;-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethyithio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethyithio; C4-Cg alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cs alkoxy, or
hydroxyl; Cz-Cs alkenoyl; Cx-Cs alkynoyl; Cs-Cs cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cg alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,

S or NH; R; and R4 independently are
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101 adamantane fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl;
Xi is 0, Sor NHH X2is 0, Sor NH or, R3 and R4 independently are X1R9
wherein, RO is one of the substituents selected fromthe group consisting
of: H Cl1-C6 alkyl; Cl1-C6 al kyl substituted with one, two or three groups
sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6

al kynyl; C3-C6 cylcoal kyl; C3-C6 cycl oal kyl substituted with one, two or
t hree groups sel ected fron1ha|ogen k&pxy, or hydroxyl; aryl;
benzyl; furyl; pyranyl; thienyl; /(/2?, 3- or 4-pyridyl; aryl
substituted wth one, two or t el ected fromCl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, m do, carbam de, nercapto,

nmet hylthi o, ethylthio; pyridyl substi with one, two or three groups
selected fromCl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nmercapto, nethylthio, ethylthio; furyl substituted wth

one, two ophehdigeRgNO¥RE o?eﬂ'\ %‘%tlf e?l@ %%Fe@f’edafrg%l me%hﬁ ?&ﬁfslﬁ%ydf’

al dehyde, al koxy, am no, car mer capt o et hyl t hi o;
pyranyl subsiQt@f elkya, hCé)@ﬁoyl EM\@stﬁuteHth@ 0BEOHRS oﬁ‘ﬁhréét@@ubé QB)eleLA
al kyl, nitro, carboxyl, aldehyde, alkoxy, am no, am do, carbam de,

mer capt o, froret hgllogbnp&élehalkbm ar tydrexyl] CsulstikenyleCvE4 Blkgngl; Gv@s Or
t hree groups selected from Cl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy,
ami no, am 89coallylh&riGiecyclandid spbatitutast withtdmieo twe oh Jhreki groupy setsicdd

ups sel ected from Cl-C4 al kyl

substitute h one, or three o]
nitro, car&B%f‘alOQPBeﬁy'@ﬁ %PP%XV &%P o ar)ﬂmbﬁﬁzwc&H%hrﬁY(ﬂénY'nﬁ?@%}ﬂto

o oups. ser RETW -orbion e Terf e SRR bith“hor tigo BechRaionoy
C2-C6 al kygyttedFc r96095(§4 Qﬁgk ey! Ca@gggnglégﬁyo%\fcélﬁ?&ﬁaémmlo, b tuted

with one, two or t ree group ecte
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two

or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-Cs4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C1-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C4-C¢ alkoxy, or
hydroxyl; C»-Ce alkenoyl; C,-Cs alkynoyl; Cs-Cs cycloalkanoyl; Ci-Cs
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cg alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl: X, is O,

S or NH;
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hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantane fornyl; substituted

adamant ane fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xl
is 0, Sor NH or, R3 and R4 independently are / N X1 R10 X2Rl11l wherein,
R10 and R11 independently are one of t he substituents selected from the
group consi sg%ng @E H Cl-C6, al kyl; Cl1-C6 al kyl substituted with one, two
or three §FdtpendEeddqeRENAeEHY 5 ogen, C1- G5 al koxy, or hydroxyl: C2-C6
al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substituted
with one, two or three groups selected from hal ogen, Cl-C6 al koxy, or
hydroxyl; aryl; benzyl; furyl; pyranyl; xtRkienyl; pyrrolyl; 2-, 3- or
4-pyridyl; aryl substituted wth one or three groups selected from
Cl-C4 al kyl, nitro, carboxyl, alde koxy, am no, am do, carbani de,
mercapto, nethylthio, ethylthio; p §(tF§tuted with one, two or
three groups selected from Cl-q;_{ niltro’ ‘car boxyl, al dehyde, al koxy,

am no, am do, carbam de, nercapt thio, ethylthio; furyl
substituted with one, two or threé groups selected fromCl-C4 al kyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from

L 8 2 Kby B arb s 4 2 0 S e PR O o
oroups =6 i S0, OREGKEL Ut o R oo IV oL R, 2 70
15 oo e g e, G OREY Sy Bt o
et hyl t hi o; CQI}e(Ekyd)@;BC@JOgaGMdaHsylb@tgmguctﬁﬁbaﬂkytlVstﬁb@ﬁtutéd\lvviw oh&ll 9@ BF oups
sel ected from hal ogen, Ci-

three groups selected from halogen, C4-C¢ alkoxy, or hydroxyl; aryl; benzyl;

furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl: aryl substituted with one, two

or three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted

with one, two or three groups selected from C4-C, alkyl, nitro, carboxyl,

aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;

furyl substituted with one, two or three groups selected from C4-C;4 alkyl, nitro,

carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,

ethylthio; pyranyl substituted with one, two or three groups selected from Cy-

C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,

mercapto, methylthio, ethylthio; thienyl substituted with one, two or three

groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with

one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,

alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs

alkanoyl substituted with one, two or three groups selected from halogen, C-

Ce alkoxy, or hydroxyl; C,-Ce alkenoyl; C,-Cg alkynoyl; Cs-Cs cycloalkanoyl;

C3-Cs cycloalkanoyl substituted with one, two or three groups selected from

halogen, C4-C¢ alkoxy, or hydroxyl; adamantane formyl; substituted
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C6 al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6
cycl oal kanoyl ; C3-C6 cycl oal kanoyl substituted with one, two or three
groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl; adamantane

formyl; substituted adamantane fornyl; aroyl; benzoyl; furoyl; pyranoyl;
NH, X2 is O, Sor NH when RL is X1 R11

t henoyl ; pyrroyl; X1 is 0, S or _

X2R12 wher édﬁ,'%lﬁﬂneafﬂi%zefpﬁ'déﬁéﬁ%hfqrwlapér@@ﬁél; dhengyd RYBBt:i Xutn®©s

sel ected fr h raup. cansi sting of: H, Cl-C6 al kyl; Cl-C6 al kyl
substi t ut eéoé\nre I?Jﬁ gﬁgs, 8t %Oorgpﬁ, t hree groups sel ected from hal ogen, Cl-C6

al koxy, or Olfay;-_gi:{Qﬁgcyh;4 i@?e\-ﬂ(égﬁghﬁ}ggy%\;m C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6

cycl oal kyl "substitute or three groups selected from
hal ogen, Cl1-C6 al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three

groups selected from Cl-C4 al kyl, nifNq, carboxyl, aldehyde, alkoxy,

am no, am do, carbam de, nercapt ,E?Eth hi o, ethylthio; pyridyl
substituted wth one, two or th grouEE sgkected from C1-C4 al kyl,
nitro, carboxyl, aldehyde, alkogy] aning, am do, carbani de, nercapto,

met hylthio, ethylthio; furyl substy with one, two or three groups
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio; pyranyl substituted
with one, two or three groups selected fromCl- C4 alkyl, nitro, carboxyl,

al dehyde, whkreiy, Raims boe afrthdasubstiuats SelectatefiGapthe. gridabdrsitiag of:
ethylthio; thienyl substituted with one, two or three groups selected from

Cl- C4 al kyH; Chi@a alkyle &Hboxplkyl aliosthyted, with kogytwaot tiree grolip® seleatdsan de,
mer capt o, thylthio, ethylthio; pyrrolyl substituted with 104 one, two or
three gr ouggnk plagerdCiCondlkpxycpraivdiexyinCe, alkanyosptCs alkieyly §e;Cs al koxy,

am no, am gﬁCoéi%;I;b 82“ eedyc;ﬂ;aarll?y‘ilI%tlJBéti’(rLHEe;[J| \yvltﬁ r(])in(eje’, tv%r(]) ltﬁr%ieogjro%é gglected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methyithio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methyithio, ethylthio; C4-Cg alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cs alkoxy, or

hydroxyl; C»-Cs alkenoyl; C,-Ce alkynoyl; Cs3-Cs cycloalkanoyl; Ci-Cs
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al kanoyl substituted with one, two or three groups sel ected from hal ogen,
C- - C6 al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6

cycl oal kanoyl; (C3-C6 cycl oal kanoyl substituted with one, two or three
groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl; adamantane

f | ; bstituted d ) | ; l; b | ; f | ; | ;
;ﬁ%%yl as‘sﬁwée aigy %g%gaﬂ%e%rsm%tw tﬂeﬁaf”zq%ﬁyfa?é’é%t%tem?%%a:ﬁ
i ndependen e in ne Su ituen electe

frompt he gﬁqgﬁ) @bn?ﬁé@ﬁnémggﬁ r; Rgfdréé al E@?E“a A" fzﬂ'wr sﬁ.'l%gﬁw ed with

one, two ot : c r a . Gl< . Ly O droxyl ;
556 o kanar MBS RIRR| ML ezl RMIELORERy: sy N (s OV O

substitute® svtlH: one, two or three groups selected from halogen, Cl-C6

al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-,
3- or 4-pypei,ddandRylindapestenilf e wi th one, two or three groups selected
fromC -C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do,

carbam de, nmercapto, nethylthio, ethylthio; pyridyl substituted with one,
two or three groups selected fromdxy™ alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de rc o, nethylthio, ethylthio; furyl
substituted wth one, two or threle groups selected from Cl-C4 al kyl,

nitro, carboxyl, aldehyde, alkc | am naq, &fffdo, car bani de, mer capt o,
met hylthi o, ethylthio; pyranyl s ti)\%ed with one, two or three groups
selected fromd-C4 alkyl, nitro, c oxyk,. al dehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, et Pfyl thio; thienyl substituted
with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,

al dehyde, al koxy,_amn am do, carbam de, npercapto, nmethylthio
et hyl t hi o; Wb?'ﬁ’%l 1o %’lfﬁ?ﬂi F‘Q@Q@”&WW 5e0ng Rbthsy sybtibeents gslestesifemsel ect ed

car bar do, et e R RS Rla FTTGT Caernt Ge ! cabdnloph onBoia ¢k e

Wi th one, g Goddy Sflede8URsm HAIGHEE [EQIIBRY, MY drbtyi B, KAKYny1OT
C2-Cs alkynyl; C3-Cs cylcoalkyl; Cs-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-Cy alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
Cs alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,

alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs
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hydr oxyl ; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ; C3-C6
cycl oal kanoyl substituted with one, two or three groups selected from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantane fornyl; substituted

adamant ane fornyl; aroyl; benzoyl furoyl; pyranoyl; thenoyl pyrroyl; X2
is 0, Sor ndepend ntIy are X, R7 X2R8 wher ei n, R7 and

R8 i ndepen@é}?ﬂqoyPévtésR@‘ht@Hdﬂ“ﬁi RBE sk P t k@%tgéow %@J?@Gdfff%ﬁ];aﬂ%ngﬁb
Chree or ousd 2Pl Ar Rk G ARSI P raly ol Fistir cgPakenods
al kenyl ; @%@c%lbéﬂﬂ&hoyl%‘o@ﬁt&é@ GAd gb{% n@ﬁgﬁ?}r‘é r‘@fgy' esq?%?tfﬂowt ed

with one, two or hree groups selected from oxy, or

hydroxyl; a&aldgenbeitzyts afkakyl ; orDYlﬁ)ﬁ:ﬂMkyl tEU§Hﬁé|ntarféyrfo(Pr|Tﬁ§| s%bstll%ﬂed)r
4-pyridyl; aryl substituted with one, or three groups selected from
a-c4 al kyladamamtane foamlyh>arby!; adedSWd’e:,roy?U [sppenoyl; anerms; @ale, X crr©am de,
mercapto, nmethylthio, ethylthio; pyridyl substituted vmth one, two or

t hree grou§s°rsf‘é'ﬁex,t idOf Ban ity c4 al kyl, nitro, carboxyl, aldehyde, al koxy,
am no, am d?\ﬁp rbam de, nercapto, net hyI thio, ethylthio; furyl

substi tut ed " '8ne, two or three groups selected fromd-C4 alkyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
et hylthio; pyranyl substituted with one, two or three groups selected from

g- &4 alkyl, nitro, carboxyl, aldeh aI koxy, am no, am do, carbam de,
mercapto, nmethylthio, ethylt hi 0; | en substi tuted with one, two or three
106 groups selected fromCl-C4 itro, earboxyl, aldehyde, alkoxy,
anmino, amdo, carbam de, nerca h Ithio et hyl t hi o; pyrrolyl
substituted with one, two or thre s selected from C1-C4 al kyl,

nitro, carboxyl, aldehyde, al koxy, am no;Ram do, carbam de, mercapto,
met hyl thio, ethylthio; Cl-C6

wherein, Ry; and Rq. independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cg alkenyl;
C2-Ce alkynyl; C3-Cg cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C;-Cg alkoxy, or hydroxyl; aryl; benzyl,
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted
with one, two or three groups selected from C4-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-C, alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methyithio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
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al kanoyl substituted with one, two or three groups sel ected from hal ogen,
Cl- C6 al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6

cycl oal kanoyl; (C3-C6 cycl oal kanoyl substituted with one, two or three
groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl; adamantane

formyl; substituted, adamantane forpyl; arayl; henzoyl; furoyl ranoyl ;

t henoyl ; p)?lnﬁob'i/o oLihreg %OUP%SSPCWS@ &é’ a'@oP'”ﬂHcam‘)Xy\R@'%{B}/

i ndependen Y1 X V\/qg—;:[ uent eI ected
fromthe g:aouﬁcgar?lélhgt Eannl%%Of rﬁ#ﬂ%eﬁ%}ﬁ Or&ttt&ghlé %f‘y@l}%st@f@f ed with
one, two OhKaMo ﬁswswﬂédwrﬁ@ﬁ@q f f‘ﬁﬁ# I dyydroxyl;
C2- C6 al kenyl ; - Ia kynyl -WO &gﬂﬁr%%g %Ct§ f@yléwé e‘ﬁ d1

subst it ut ed)svmkd)xmﬁ' hytdaoxyaf Ctzmgeélk@h@ylpfﬁ)gs@é afkyReyl; 13,00 b@&@gmano 1-C6

al koxy, or hydroxyl: aryl; benzyl; furyl; ‘pyranyl; thienyl: pyrrolyl; 2-,
3- or 4-pyfidyd s:yczl@@'lkammgubsuumu wiithhoe etwd mtm‘eetd}‘rbeﬂs gemopsd froel ect ed
fromCl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do,

car bani de, hﬁJé’IQ@apt &1-Gret ﬁ@ﬂpﬂ‘u ®r e*’ﬂ}{WDK)HI oadayentayie siopeyit wubdtittech one,

two or thr S, sel r 1-C4 al kyl, nitro, carboxyl aI dehyde
al koxy, ﬁgﬂ@% ed@rmézg ﬂl E%  WERYoPYIREPH theNaY!: REFITRI i Of ur v

substitute th hr e r.oyps s ctedfromClC4aIkyI
nitro, cargox\;lNl\'J X%l[gd%h ﬁ"ﬂéﬁﬁ%ﬁ&)g'@rﬁ‘i‘gﬂefﬁﬁ”ﬁ% ar%ar bani de, mer capt o,
met hylthi o, ethylthio; pyranyl substituted with one, two or three groups
selected fromCl-C4 al kyl, 107 nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethyltpio, &t hyJF{Ghl 0o; thienyl substituted
with one, two or three groups seéec fA4gm Cl-C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do,™ mer capt o, nethylthio,
ethylthio; pyrrolyl substituted with\one, Awo or three groups selected
fromCl-C4 alkyl, nitro, carboxyl, al de, al koxy, am no,

wherein, R is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; Cs-Cg
cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-Cy4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,

mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
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am do, carbam de, nercapto, nmethylthio, ethylthio; Cl-C6 al kanoyl
substituted wth one, two or three groups selected from hal ogen, Cl-C6
al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;
C3-C6 cycl oal kanoyl substituted with one, two or three groups sel ected
from hal ogen, Cl1-C6 al kox hydroxyl ; adamapt ane for , Substituted
adamant ane f%qprﬁ/ﬁ?leﬁﬁﬁﬁyﬁfmﬁgﬁ%y??{(y%u'?%9| Pa%%ﬂoﬁa?hxd%e%ww ARBy| ; X1
is0 So ' : in t e / R1 2.R11
wherei n REOTSeiRa T erkelet FOREDRTG ey B S ke F0d e DouREL e
from the u oN&bSHi ‘arst S Kagd s al S ptyted with
one, two osrmﬁt EpgéquoEggagég egé{)'lé%scgsreg%t al %%’Qn%@%—g& %¥E8x§1?6%¥’ ﬁi/droxyl;
C2- C6 al kehydiroxylC2-OFC Al &kebyl; C8»-L5; Ca/lkma,ll;kyctg-cﬁ;?»t?@logu@ln@@ﬂ; kYd,-Cs
substituted with one, two or three groups selected from hal ogen, Cl-C6
al koxy, orcysloalsagdyl auvlstitutednxyilh, orfeyr o @y rtame ;grotpensdliectpsr frohyl ; 2-,
3- or 4-pyridyl; aryl substituted with one, two or three groups selected
from C1- cahaloren, kitGeo, alkaxhoreyl , hygireisy dadambriswg, fosmiho subsiitdtsd
car bam de, ger capt o,  net hylttr_i o, ethylthio, pyridyl substituted wth one,
two or thr@ a'&?B{)ﬁS‘? foamyl e&el!s Pemgat:-ferovhl RYRNOV; thenoyt avsewii Xz isdPdehyde,
al koxy, ania%q, ,q.m' do, carbam de, nercapto, nethylthio, ethylthio; furyl
substitute vvi’\{h’ one, two or three groups selected from Cl-C4 al kyl, nitro,
108 car box m no, am do, carbam de, nercapto,
met hyl t hi oe,ﬂ’ Ré?m%ﬁgep%bﬁwa%ubsti tuted with one, two or three groups
selected fromCl- C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, carbam de, nercapto, nmethylthio, ethylthio; thienyl substituted
with one, two or three groups selected Kiym C1-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, ani no, \/

3

A

wherein, R; and Rg independently are one of the substituents selected from

—X;Rg

the group consisting of: H; C4-Cg alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C1-Cg alkoxy, or hydroxyl; C,-Cg alkenyl;
C,-Ce alkynyl; C3-Cs cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethyithio; pyridyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
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am do, carbam de, nmercapto, nethylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbanm de, mercapto, nethylthio,
ethylthio; Cl-C6 al kanoyl substituted with one, two or three groups

2 kynoy! frégomlt%a%c’@f«‘geglt% ogiCr 605 Epc SRR hoYHoB Ut karecEren one.
adamant ane ey FRaiee; Pitet CaindBigRce *H?‘Hgﬂ SR B oy
pyranoyl ; bh@”ﬁﬁ)’d orﬂ%éé@fbue\i%efe%téﬁ frcir% e!- g\"%b r&x'tr% 93@?&2 g'\ﬂér]yde,are 0. S

alternatlvely pr ef er abl ennis Y'In

or N, Rl atkdxiR2 ahﬂd@p%mﬁidﬁﬂdér@ém@él R‘ér&mdselnﬁleth%lbs émﬂtr% tdec
substituents sel ected fromthe group consi sting of H: al ky ° cl-os

al kyl substikanbgdsukistitutedevitht ewe, thotdsrrteee@gﬂum& sbated exﬂ;m hemgehabqgen
Cl-Co al ko& or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl ;
C3- C6 cycl bal Rdxys @i QPt}ddewQshalbﬁerlt@b -@y alkiney; §helipsydeskaneyl; from

hal ogen, C al ko hydr ox aryl; benzyl; furyl; pyranyl; thienyl;
pyrrol yl ; é %63CYC69 % plitu IW'tE‘u‘EﬁQ i @ edithiee rorares Sﬁ{ﬁ@tezsi froRt ee

i no. am 05008k Bamtae? ’91 Vot td*y#@fﬁw ERRBaN Ry OFOL  ppPEIed
substitut egdéﬁ‘nrahtaW% orﬁwgp Jﬁgbé’ﬁzc})}”fﬁ?o & Bg'gﬁagle r?e%ogﬂr% %1 |§A()pal kyl,

nitro, carboxyl, car

nmet hyl t hi oS (ﬁtmlxﬂsqp $l¢l’ry\)H substl tuted wth one, two or three gr oups
selected fromd -C4 al kyI nitro, carboxyl, aldehyde, al koxy, am no,

am do, car bak;dad REMapEQdemtB,td;ml thio, et hyI thio; pyranyl substituted
with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; thienyl substituted with one, two or three groups sel ected

0N,
A

wherein, Ry is one of the substituents selected from the group consisting of:
H; C4-Ce alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C+-Cg alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; C3-Cg
cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylithio; furyl substituted
with one, two or three groups selected from C;-C, alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;

pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
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fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy, am no, am do,

carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted with one,
two or three groups selected fromd-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de msr capto, methylthio, ethylthio; C-C6

al kanoyl siastl tuted w or three groups selected from haI ogen,

a - IC6 ialkko Cariiyh o ehy%? C%' Q¥ eRBYMO. @ZU'QG a¢3(9ﬁ61ﬂ9 aRrespto,
f;i;c)ug? sgﬂec‘% Xilg’fr om yﬁ%ﬁb ti%ﬁ(ﬁ Og?guééﬁ%lﬁl%% htgtﬁ%egm%ﬁgr?giﬁcé‘?%ni ’
the%yl p?/’r?) H)SH &)(alk?i i (%PEO{)RIFHE(Q)/ g%ﬁgf( }?Eﬁéﬁ%ng&rgn ?/:%zht?aerﬂé y

0-\ wher ei merBaptos r@aﬁymﬁ.ot fé@hyﬂiﬂﬁ&t g&w?rf suB&lteeedithr Ome t iy YrOHPee
consisting of: H G-06 al kyl; CI- kyl "substituted with one, two or

three grougsoupsl seleetid fronnﬂaf’ﬂ)@gﬂ@l rﬁﬁroC@aﬁddWKyald@hydwOﬁI%w, ;arkino Co

al kenyl ; C2-C6 al kynyl; C3-C6 cylcoal kyl; C3-C6 cycloal kyl substituted
with one, ﬂbdQ)rC&ré@@éng moege pte Ineethgithiof e’antlhlat €g ey aI@ancﬁ;G saulbksbt)uyed or
hydr oxyl ; ar | ; benzyl; fury[; pyranyl; thienyl; pyrroly 3-

4-pyri dyl : ypnguﬁ‘é’f)l PDttBEPQMQrﬁU%egelQ%d ofﬁomhlhé@@no@scesélk@&e@r f rom

(C:Jar ggmaljgyhx%%ggpt 5;2 @%P?%Y'al e I%lh?épk?xy n]rz‘g’ﬁ‘@émaf‘ﬁyléd]qﬁn(t\'% one,

h f | | | dehyd
ol koxy, %fﬁoé*ké?“@ﬁﬁ@%%ﬁ £ r'f%”‘oqe(zagwa %ﬁvﬁy' iPup® Aol gBhe oy
substit ut efalogehN CRE, téﬂRoW tdpr qeyo%mpsaéﬁhgﬁfa%g fffo?ﬁ}/Pl stk

nitro, carboxyl, al dehyde al koxy,” am™no ar ba nmer capt o,
met hyl t hi oadmhhylanlelformylp)alr@}ﬂybemmtmtdw esyrahbyl; eghoyt: sy ryl; tXr igeogr oups
selected fromCl-C4 alkyl, nitro, carboxyl, al dehyde al’koxy, ani no,

am do, carbafiNid, nercapto,

or, Rs and Ry independently are

N

58 N
od

XoR14

wherein, Rig and Ry independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkeny!;
C2-Cs alkynyl; C3-Cg cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio, ethylthio;

furyl substituted with one, two or three groups selected from C;-C4 alkyl, nitro,
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met hylthio, ethylthio; thienyl substituted wth one, two or three groups
selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio; pyrrolyl substituted
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,

| dehyde, al i i do, bam, de, ; , thyl thi .
athyl i o e ARERGl DB ArRemda irbRemKRGheRcapit aBSly g
| ected f . , hyd | ;. C2-C6 . - Co6
i kynoy -GN AR ST R Port s S B 1o s SRR Eamien. ome,
two or threg geHPsHis! erbSx/ir Oé;g%ﬂ@eog‘%ﬂco]xgr ;raycr“ﬁi_nﬁl K2%¥do Orc%%agfiﬂéyl ;

adamanti ne fornyl; substituted nt'i ne aroyl’; 'be furoyl;

pyranoyl; wieoapto; ragthyRNib; ea%in‘io;othi&wyl%uﬂ‘élrﬂut@d,wﬁ«? Gyl f#b iopdgpandent |y
are X1R7 XR wherein, R7 and i ndependently are one of the substituents

sel ect ed f gorupst belegtedufioonlsiGi alkyl, afitro HeaBox@h albé&lyyde, Gilké3y, ankiyib,
substituted with one, two or three groups selected from hal ogen, Cl-C6

al koxy, or aRydR.os3rbantde,onestaEay methyithigeetiykiioy |pyroBA Glibsjitubedivkitd ; C3- C6
cycl oal kyl substituted with one, two or three groups selected from

hal ogen, = CPDesMY Rbiee groupsiselegied fapm Ci-ger@kMl. nitreg sarbexyl aldgfyeay | ;
thienyl; p lyl: .2-, 3-..0or 4-pyridyl; aryl substituted with one, two or
t hree grou%@&)g)él 85’1'%%’ %ﬂ?cf?&l%d%yl r’,nema{prt%, ”&%ﬁ‘lﬂ' ' ,etQY@%yg:éjC%l koxy,
am no, am AL C \ t t hi th ie,0; i dyl

substi t ut egma\'?vl&?h onéﬁﬁ?f\j/\o%r ?\évgrggrtgﬁéﬁs&lsogﬁpg%eéé@téaE%hbﬁ-g@ggél E’)VI ,

nitro, carbg@toxy, at IekyEEH:; @k—b‘gxénkeﬁéw;n@Q-(?an%ﬂgﬂ%)ﬂfibg-@g Q%;%Qﬁzéﬁ%ﬁi 0,

met hylthi o, ethylthio; furyl substituted wt two or”three droups

sel ect ed fECesQlycdblidrioyl substituted witardrativo &l theby dgousd kexyteRFbRD,
am do, carbam de, nercapto, nethylthio, ethylthio; pyranyl substituted
wi th one, halegen, tGrée qlboms el doydeakylr omdaPhantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X is O,
SorNH; Xz is O, S or NH;
alternatively, preferably, when n is 1 to 3; X and Y independently are O, S or

N; Rq and R; independently are

X

l —T—XiRs

SN

wherein, Rs is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C1-Cs alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; C3-Cs
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,

carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
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C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; thienyl substituted with one, two or three
groups selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, carbam de, mercapto, nethylthio, ethylthio; pyrrolyl substituted

with one, t or three qups. sel c ed from Cl-C4 al kyl, nitro, carboxyl,
al dehyde, Oémﬁ@fygmé'ﬁﬁrﬁ? %{ﬁEJEPm arfloe, Niter @éfﬁ%‘y‘ e @fpctenaikoxy,

Sel bt oo f PO iar i e %ﬂ?ﬁs&%}) 8 o aiupi plRRcsial RaRSIRIEE.. oo
al kynoyl ; %%n@}’%@%r"%‘ég ?rouﬁé %@F&%ﬁl %@I@%‘éliwswﬁom 3’3( h one,

two or three groups selecte ogen, ro yl;

adamant aneafdehiuié; alkoRt arhioe dmiad2eBMaANEe] AR, zptoafr%\ﬂhyltrhk?nétﬂylthlof uroyl ;
pyranoyl; thenoyl; pyrroyl; X1 is 0, S or NH X H or, R3 and

R4 i ndependeframlyysabﬁlttutledmnmnehewelO’r thRS: @%Ws@écﬁehefr@ub(st -0, ugkyls
selected fromthe group consisting of: H Cl1-C6 al kyl; Cl1-C6 al kyl
substi t ut eﬂ'tw t Radexyl, t alslebyde, hraélemg'r oanpjmaselaemded cafbamidsal Uwcapt@l C6

| koxy, | kynyl ; C3-06 112 | kyl
s (()Z)E;ycyglr kaﬁi?"%&sgﬁzh'%tstmd wb&yﬁéedtvmawg hpes t@ﬁ%ﬂi@“@%ﬁgécgﬁa £ om

pyrrotyl ; BoMGE dra%y'pﬁﬁrodé‘%?é’oa&b e, iR WW X%mndgyrar%m@tﬁ?'eg”y'

i no. am T caoy BTG efyhlo, Ad oA, wif ARG, of gl
substi t ut e%rowiphhsé?@@edtmn 04-G,haIRG, gﬂwpéa%wpta%’eﬁyo%ma%)@ a«?«h.hw

nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mercapto,
net hyl t hi oaméetdyydattbaridef wigrbastabatdthyities, ethyltiio 008-Cqt aikardyl shbsgugPUPS

selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, car Wil ers, mcerpttlmeerrgrmmst Isetscted Hmmhhalpgen C4-Cs alkoxy, or
hydroxyl; Cx-Ce alkenoyl; C,-Ce alkynoyl; Cs-Cg cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xi is O,
S or NH;

Rs and R4 independently are

wherein, R is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cgs alkenyl; C,-Cg alkynyl; C3-Cg
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups

selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
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pyranyl substituted with one, two or three groups selected fromCl-C4

al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
nmercapto, nethylthio, ethylthio; thienyl substituted with one, two or
three groups selected from Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,

am no, am do,, carbam de, = nercapto, nethylthio, ethylthio; pyrrolyl
subst i t ut edRANIGnRICTEHIO o MERYIEHO, %%U%@i Suidyr g stitbed (Mg'@n%ul ,

ety ﬁ?lfﬁpé%“ﬁ’ﬁ ?ﬁﬁ@f et SRR sl s ot a@%%iv:d SRR, 1 hr o
&0 kymeyre cARG B BREN el s Mgty o, BXPIARY LSRRG " 1

one, two owithhbre, BLEURS tisrebegiovPsl §8BLtRakBRET, - -6/ ahlkRXYearBbxly dr oxy! ;
adamant ane formyl; substitut e% adamant ane for rry1l ;}aarq%y’l . beénzoyl );(y?/ur oyl ;

pyranoyl ; aliehggie, alpgry, oarhinoXamido0carb3ntidle NHieredipto RihetingthRé éthgetendent |y
are Il X~Rlo X2R11l wherein, R10 and Rl1l i ndependently are one of the

subst i t uenP¥ragy| sghsidutedonith D8, tlwe ariboge gomgisssélagteds from; CGC4 Gk kyl ;
Cl-C6 al kyl , substituted with one, two or three groups selected from

hal ogen, CI€s SPKORY; BideRydr.oxdfoxycoamial RENHYY,; cagparasleal REIGARtOC3- Co
| | kyl : - | pal kyl bstityted with , t th
ol cot ed 1 PETTRHET Gl s Wen St RS flreaafio cariee Weneg ool y -
[ thi | yl: 2- - i : vl bstitut ith ,
P LI kIOl i) PR oA SHEBLL LMD o
al koxy,  ameeaptdmhehyIgAé batyithio; TRFAART QubdTRbBY! \Bﬁl? Cbné?wogfpgﬁ{(eﬁoy” dyl

substituted wth one,” two or "three ‘'groups sel ecte rom
nitro, cargaxpk,selattdehiysra, Caldsoxkyl, alird\0ca@ak o al@aHRRM AioxyMRingae] 0,

met hyl t hi o, ethylthio;

amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cs alkoxy, or
hydroxyl; C,-Cs enoyl; C,-Cs alkynoyl; Cs-Cs cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C;-Cg¢ alkoxy, or hydroxyl; adamantine formyl; substituted
adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X, is O, S
or NH;

or, Rz and R4 independently are

X1R7
~N

A
RN

wherein, R; and Rg independently are one of the substituents selected from

X2Rg

the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cq alkoxy, or hydroxyl; C,-Cg alkenyl;
C2-Cs alkynyl; C3-Cg cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl;
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furyl substituted with one, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, nercapto,

met hylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from Cl C4 al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, car?ar‘q Lg/lthlo ethylthlo thleoy substituted
with one, ¥ Wﬁtfw 'engk aipelYsed-edt @641‘9’:’6?'%"6@%@%?%919 With pge. ¥ boxyl |

ot hy 1 i o; OhyTEk 9RTE e %"’t‘aﬁmﬁhea ol GRRaRYL P Dile T o

car bam de, T EBERHR RegR ﬂ?f”ﬁth&a%@’ ti BT 4 BBLPR, o

with one, twh @lﬁeth&@eorgﬂﬁéés @%b@ci:,éléctteﬁoﬁbl?ﬁ'@%ﬂall@l e, aéé?@éégyl, or
hydr oxyl ; C2-C6 al kenoyl ; C2- al kynoyl; C3-C6 cycl oal kanoyl ; - C6

cycl oal kaneldehgdbsalkbuy, @Inwot antide, chmantide} hee€ado Olclmmﬂ&il@cétﬁglltﬁib,om

hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantane fornyl; substituted
adamant aneflfrmlrmhstltté@d)wth dren 19 lor tlnmeogmupmsemmd fromr@nﬁﬂla!kmwltroyl X1
is 0, Sor NH X2is 0, S or NH when RL and R2 independently are X1 R12
X2R13 114 GREPEYIn a'mdﬁnalmm AR eaTAis; [oprharaidenaneseaptee naethykhiouent s

Subst i tut cb Ok BXEOL RS ORataROE oo oE e as kDB Leu- oo
Cycl oa o1 3 SR et STt Matyy ShaRuc Py ebRctalfiifh =
hal ogen, 2_ ;ﬂékWhylﬂﬂo hléﬁﬂﬂ’tmd th?érﬁlll SUPSHRNEd W|LH”0Y1|e " BP%thred Ni enyl

pyrrol yl; or 4-pyridyl; aryl stituted with one or three
gr oups selgmmd dalocteClirdrh eh oyl alkyii, triteo, @@rtbbwlylald@ﬂﬁ@hwwoxyalamw,,

am no, am do, carbam de, nercapto, net hyI thio, ethylthio; pyridyl

substi t ut eamidg, tdarbamde, vmemapltmr&eﬂ@rltfbllq:)setbgltlmot egrrblyb reubstitCledalviitl |

nitro, Cargr%%l/vo or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs
alkanoyl substituted with one, two or three groups selected from halogen, Cq-
Ce alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cs alkynoyl; Cs-Cg cycloalkanoyl;
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-C¢ alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,
S orNH; X,is O, S or NH;

or, Rs and R4 independently are

£ 3
F

wherein, Rg is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; C3-Cg
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al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
furyl substituted with one, two or three groups selected fromCl-C4 al kyl,
nitro, carboxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto,

met hylthi o, et hyIthi o pyranyl substituted with one, two or three groups
selected from Cl1- nitro, carboxyl, aldehyde, al koxy, am no,

ani do, car BAIFPEEY) %e%amlgalkwlewwm%w' *a. P Er thfﬂeeWUpg@@mt@th ed
al denyde. ﬁ%‘?{?k}g%he% IR T8 T T N e AL T o
t hyl t hi o; t h | ect ed
From 1. on PAIEOP! 24, 87 LB, MM BnSiBied WiPhnby NG 411 1S, e ©

car bam de, s@?é’&:%mr@m @t@"aqm Onjtrdt @éd&%l!?ﬂ) al@ér\%enélkégyno%énﬁu%ﬁ?d%m ed

with one, two or three groups ‘sel ecte om ha al koxy,

hydr oxyl ; 62|=t@\6n:dé,kmwéptoCﬂwéﬁyl&hdﬁ’é\tﬁylthlocﬁgﬁ@ylCé(ﬁﬂsﬂﬁlt&@r\mw one Gvd 6

cycl oal kanoyl substituted with one, two or three groups selected from

hal ogen, Cor ¢treal groups seledigd iy |C1-Gglatkymt mitre, tarboxyl, sddistde, utliesky,
adamant ane fornyl; aroyl: benzoyl; furoyl; pyr anoyl t henoyl ; pyrroyl; X1
is 0, S oMW, aidas Garbgmide, mermtanmamyltmeﬁéwublm Ifyryérsexbxma&d 115
wher ei n, éhs one of the substituents selected fromthe group consisting

of: H C1¥ %n?cy fwo (gr_ Byes) graups sRiestedt BamuiGiHComdkylt WBror Carhpyy, groups

S kynyt - VG RRER. it SR8 Yare iy eitite et i nEEN ST o o
three groupgrapgl §l9t§é?§1]1tef:ir\ﬁl X 0974 or%r%g@h%x%elee{edhﬁ%oéﬁq ﬁk}?’w

benzyl; furyl; ran pyrroly

substi t ut edltMﬁ t Bar®oRyl, t&\IGeﬁS/dé hrafﬁﬁ))@r OHfno, SBhAEd e%afrtﬁé%m&l ﬁ;ﬂar@é;ﬁ%'
nitro, car boxyl al dehyde al koxy, am no, am do, carbam dé, nercapto,

met hyl t hi omemmia teittoyIthpo; rthigyly| subssituted teth ovid, hworne thiteaogroQps sbleggedyr oups

selected from Cl1-C4 al kyl, nitro, carboxyl, aldehyde, alkoxy, am no,

ami do, carbami @eCaradindapitre, cathayl tarkiehyde: fydoxhi amifararhideubattiamitied
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cg alkanoy! substituted
with one, two or three groups selected from halogen, C4-Cg alkoxy, or
hydroxyl; C,-Cs alkenoyl; Cx-Ce alkynoyl; Cs-Cs cycloalkanoyl; Cs-Cs
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-C¢ alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,

S or NH;

or, Rz and R4 independently are

wherein, Ryg and Ry independently are one of the substituents selected from
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with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
pyranyl substituted with one, two or three groups selected fromd -

al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; thienyl substituted wth one, two or

t hree gr ouﬁ%e B UBcesIstingaifi b Cofelkyll Cr16ietallsyl sestitotsd wlthloajlehwtepr al koxy,

am no, car bam de nmet hyl t hi o, ethylthio;
subst it ut e '(ﬁth{OBB%SGP&I?Og&OW %ege@r%uﬁg adkqxyc P hY4rosw @z-éaaléﬁwl

et i ¢ b o Crarmot T Bhrs eledfkl SHes BiseRRU SipTRIeR Mo S ol Chr ce
275 al ky ool PR ARE Ropf ke £ oot R SsBelieiea v i n
one, two ofuryhpgearyl: QH@&yﬁ@{yﬁﬁMﬂdz -f 8ogp 4f;b§‘/|*legleary! @hb&ﬁu?édkww on8l tWty dr oxyl ;

adamant ane fornyl; substitu adamant ané formyl; aroyl: benzoyl: furoyl;

pyr anoyl : 'ohelnreelgropps regydcteXrdns @©-C, Qllai, Mito, @érbdﬁ@! admieHB/hel rm#aﬁ@ndent |y
are 116 X R7 X2R8 wherein, R7 and R8 |ndependently are one of the

subst i t uenBBRG| avided Cﬁrbﬁmldehmejcwp owtiylttio, nethglthioHpy@y Gibalitkidd C1- C6
al kyl substituted with one, two or three ?roups sel ected from hal ogen,
Q-6 al koW 8re.ndur gy threexgiospal selagted from €&5-Gi 1afing nites-@sbexylcoal kyl

oo O RS e g 5 BB IS

o A AR e ot =

20 S e B, ISP B i,

nitro, caréibyithio; pyranyl substituted with one, two or three groups selected from Cy-
Cs alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cg
alkanoyl substituted with one, two or three groups selected from halogen, Cs-
Ces alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cs alkynoyl; Cs-Cg cycloalkanoyl;
C5-Ce cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-C¢ alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xy is O,
SorNH; X;is O, S or NH;

when Ry and R; independently are

l ——X4R12

/llg /\%

XoR13
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al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
furyl substituted with one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, al dehyde, al koxy, am no, am do, carbam de, nercapto,

met hylthio, ethylthio; pyranyl substituted with one, two or three groups
selected fromd - C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, rrercapt o met hyl thio, ethylthio; thienyl substituted

wi th one, tY’\IDO_ hree s selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, WNREA eﬁsndea%afﬁ giae Ofihe SRRItUGRLE Bpiacked from

From E“i%aﬂﬁayw ik ES“ i“'ao%ff rdige SBafhond Ko e %ﬁ@ée“ "

bani de, | d
corhart e (788 PO oL N KA S R on 0 S RIP KL Gugip e
hydr oxyl ; Ggﬁamymﬁn@xlc %@lgﬂl b¥m>’&yclc§53k)@%u%ﬁﬁ@@é '&ﬁt’ﬂocyrhe tv@30rC6

cycl oal kanoyl substitute two or three groups sel ected from

hal ogen, Chr&é @blk;@e()sele@tedﬁﬂdﬁohabgeadm alRexy, asmiydrosybiyli beesy!;

adamant ane fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl Xi

is 0, S ofuryiHpyrenyl: shienylsprrolyi:i2- 13-7orod- pymylaaryl R4b$tndm|dem&euneytv\are X1 R
wherein, R9 is one of the substituents selected fromthe group consisting
of: H d Orcéﬂraﬁqupumsetg@t%d lﬁrprn §utst a{hyt etitrai carbevyl, aldghyee. ey, groups
sel ected from hal oge oxy, [ OX

al kynyl - Pﬁo&’ﬁaﬂm' Satecaar By Wi i SPSHHET v or
three gro sel ec Kexy y gL oxy

benzyl ; fﬁ@fﬂ %@r%@lor :@rlf)gggpiﬁj?&ﬁéﬁfrg% %X 4 kyﬂ ﬁ ?’djgﬁfb&&?fw
substi t ut eglquh{de CAR S |
nitro, car boxy* al d%)ﬁl%/\éégm%l tﬁ@‘?@ génr]ﬁﬁgﬁde ﬁlg%atp? ﬁ%ml@k c\é*mt\j crg%to

met hyl t hi ofur@tsupktituted withiiondy twé @bﬂﬁrbb@r@dp%él@c@@efmmv@kCQralktyhrrﬁ@o gr oups

selected from Cg-C4 al kyl, nitro, carboxyl, aldehyde, oxy,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cy-
Cs alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs
alkanoyl substituted with one, two or three groups selected from halogen, C+-
Ce alkoxy, or hydroxyl; C,-Ce alkenoyl; C,-Cs alkynoyl; Cs-Cg cycloalkanoyl;
C3-Cg cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xy is O,

S or NH; X3 is O, S or NH; R; and R, independently are

. /X
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am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl substituted
with one, two or three groups selected fromd -C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected fromd -C4

al kyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
nmercapto, nethylthio, ethylthio; thi enyI substituted with one, two or

t hree grou fromd-C4 a nitro, carboxyl, aldehyde, alkoxy,

| d
ami no, @36?555 gﬁ% gee Ofrﬁéﬁéé@tsﬁtueﬁé Bolectadolromt thel aRLB:copsistippyaf
bstitut t | ected, f Cl-
st o WL, g Lo, A R L
thylth ' b th
et by Oioft phBhOD e GRoA M RHD S LUAREnIELT OByn R e I e
C2-C6 al kyawd;a;k&ﬁcg@ecw@cﬂw%ugx ltut‘:—%ewﬁ:ﬁ on%ym@%lrm@eyqroéggééfe&goed with

one, two or three groups selected from hal ogen, d - hydr oxyl ;

adamant i nefrbor hylogeaURstC4 alkesy, drlBy@daymRrAn®cheyiMiilryl; aryeahyl; Hﬂ@ﬁﬁ,’)"
furoyl; pyranoyl; thenoyl; pyrroyl; X1 is O, S or NH or,

i ndependenpyryolalr 2-XB- RI04- -pYPiRYlL amhlesebsst;tui@ﬁOMhdoxF&ltwm«beptbm:ha@trd)typsar e one
of the substltuents selected from the group consisting of: H Cl-C6 al kyl;
Cl- C6 al ky$e lgcisst fromt Ed-Gui Blkybratros warbsixyl, taldelyds, callsexys ireiope @midom

oyl coal kyl Car ”@3%#&%@% el bl TP uiTon e ubeiiBis WHTAES. Wooups
oel eoted fﬁf?ﬁ% A SFe B, TR Y b i BOAEL b o
ot hasmraes, sshosted, el Shesbinl ohiit SasbaaEeT
subst i t ut egith one two or three groups selected from C4-C4 alkyl, n|tro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethyithio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methyithio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C4-Cg alkanoyl substituted
with one, two or three groups selected from halogen, C4-Cs alkoxy, or
hydroxyl; C»-Cs alkenoyl; C,-Cs alkynoyl; Cs-Ce cycloalkanoyl; Cs3-Cg
cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; Xz is O,
S or NH;

or, Rz and R4 independently are
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with one, two or three groups selected from Cl-C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;

furyl substituted with one, two or three groups selected from Cl-C4 al kyl,

nitro, carboxyl, al dehyde, al koxy, am no, am do, carbam de, mercapto,

met hylthio, ethylthio; pyranyl substituted with one, two or three groups

sel ected from Cl- C4 alkyl, nitro, carboxyR; al dehyde, al koxy, ani no,

am do, carbam de, nercapto, nethylihis/isethylthio; thienyl substituted

with one, two or three groups sel @cte THom Cl- C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, ami no, am do, cdrbam deg,—Hetcapt o, nethylthio

ethylthio; pyrrolyl substituted dy two or three groups selected

fromCl-C4 al kyl, nitro, carboxy yde al koxy, am no, am do,

carbam de, nercapto, nethylthio, ethylthio; Cl-C6 al kanoyl substituted

with one, two or three groups selected from hal ogen, Cl- C6 al koxy, or

hydr oxyl ; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl; 119 C3-C6

cycl oal kanwykrenbRy ishdt Rgl inddpzndagtly tane ople dfhtheesidstitirmts ebretffrbrom

hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantane fornyl; substituted

adamant anettfeogneup;coasisiing ofieizGy-Cs &ikit,0Pi-Cs @kyhsobstitutedenitly bnepyva oyl ;X1

is 0O, Sor NH X2is 0, Sor NH furthernore, preferably, when Rl and R2

i ndependentrge greupeisetededifemihalogery GisContkony, ameydsaket Cotanalkery] ect ed
substituted with

f th 1 C6 al | k
o?\gm twg ?, Oﬁr% ns'é @ng%ﬂ%&'@d F@nfif%ﬂ%@érﬁu é&t%?i ﬁﬁbowe ¥ Py dr oxyl :

sczubg:t6| ?L?Z@*‘iﬁ tgh%&@ t%%zrm%cﬁgggspb?ﬁs gliﬁé@f et h%8ﬁ%d i ’gé%nz%l CG
al koxy, Orfuwd?ﬂé)ﬂ/b {HRIEM Iv ?V& % t’(?]ryé{ gﬁé’){lag%/'l sulSﬂltﬁ’t‘%anth BHE Qloy!

3- or 4-pyrid aryl su s 1tu Wwo “or three groups sel ected
from Cl- C40|atHf¥é groups eelectscd ooy Cﬂtzfj@fkyﬂautr@' Karobxyl2El dehydeMati@xy,
carbam de, nercapto, nethylthio, ethylth pyridyl substituted with one,
t wo amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted

with one, two or three groups selected from C;-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-C,4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
C, alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C3-Cs
alkanoyl substituted with one, two or three groups selected from halogen, Cy-
Ce alkoxy, or hydroxyl; C,-Cg alkenoyl; Co-Cg alkynoyl; Cs-Cg cycloalkanoyt;
Cs-Ce cycloalkanoy! substituted with one, two or three groups selected from
halogen, C4-C¢ alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,
S orNH; X5is O, S or NH;
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or three groups selected from Cl-C4 al kyl, nitro, carboxyl, al dehyde,

al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl
substituted wth one, two or three groups selected from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mnercapto,

met hylthio, ethylthio;, pyranyl substituted with one, two or three groups
sel ected f PBRANR: Hidependenily aeg car boxyl , al dehyde, al koxy, ami no,

am do, carbam de, nmercapto, nethylthio, ethylthio; thienyl substituted
with one, two or three groups selected from Cl-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbagide, nercapto, nethylthio,

ethylthio; pyrrolyl substituted vm'%,h/o two or three groups sel ected
fromCl-C4 al kyl, nitro, car boxyé, | al dehylde, al koxy, am no, am do,

carbami de, mercapto, nethylthio, ¢grhyl t hip; XiRe C6 al kanoyl substituted 120
with one, two or three groups se g@t\ﬁ%hal ogen, C -C6 al koxy, or
hydr oxyl ; C2-C6 al kenoyl; C2-C6 al ky | ; C3-C6 cycl oal kanoyl; C3-C6

cycl oal kanoyl substituted with one, two or three groups selected from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantane fornyl; substituted

d = : .. f [ © th | . [ X
?szg?m o orhREd s B ¥ o iR ARt RS YepeRRA™ hharBh o RO R %fxt he
Sbyl subett et OO hIE AR Shiehbr e rop(RsBlekidg

Cl- C6 al koftym Ralob¥alr 0XYWs; alkdxyoratyroml; Coe,Bikahiy a%lc, Q&yﬁsﬁ; cgycoal kyl ;
e

C3-C6 cycl oal kyl substituted with one, two or three groups Sel ecte from
hal ogen, Qlyl@leylkGxyCs oycldafidd axipstitutadyWith loeez o of tiirgk; groMpasylectddhi enyl ;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three
groups sefremt l@@ioge@,nC@Cecn&amycvr, hydroky; acdr bergyl, futydehyaiey!l; tikapty,
am no, am do, carbam de, nercapto, nethylthio, ethylthio; pyridyl
subst it ut eWrWIYIhaQGn - QrodrPYSAYE ke supiigiedswith canal o @r dinress OsPURR |
nitro, Car@ecféé/tled f%n‘%e&’%%’ al%lyll,(on)%é, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylithio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C, alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methyithio, ethylthio; C4-Cg alkanoy! substituted
with one, two or three groups selected from halogen, C4-Cg alkoxy, or
hydroxyl; C,-Cg alkenoyl; C,-Cs alkynoyl; Cs-Cs cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from

halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted

118



am no, am do, carbam de, nercapto, nethylthio, ethylthio; furyl substituted
with one, two or three groups selected from Cl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, methylthio, ethylthio;
pyranyl substituted with one, two or three groups selected fromd -C4

al kyl, ni tro car boxyl, al dehyde, al koxy, am no, am do, carbam de,
mercapto, agemaptang frmyl;arbyhibenzeyii kngyl: syt dhebyl pyrrayteX: tswd, or

t hree grougsg sl(ggect ed fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, rbam de, nercapto, net hyI thio, ethylthio; pyrrolyl
substitute t hree groups selected fromC -C4 al kyl,

nitro, car gé%ﬁ Qn(gﬁdé'h(iffgngﬁpﬂ Q{F am no, am do, carbam de, nercapto,

nmet hyl t hi o, ethylthio; Cl-C6 al kanoyl substituted 121 with one, two or

t hree groups selected from hal ogen, Cl1-C6 al koxy, or hydroxyl; C2-C6

al kenoyl ; C2-C6 al kynoyl; C3-C6 cycl kanoyl ; C3-C6 cycl oal kanoyl
substituted with one, two or thrg sel ected from halogen, G -C6

al koxy, or hydroxyl; adamant ane- Riuted adamantane fornyl;
aroyl; benzoyl; furoyl; pyranoyl¢ pyrroyl X2 is 0, S or NH or,
R3 and R4 independently are X, R7 erein, R7 and R8 independently are
one of the substituents selected from tW&Rgfoup consisting of: H O -C6

al kyl; ¢ -C6 al kyl substituted with one, two or three groups selected from
hal ogen, C -C6 al koxy, or hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6

cyl coal kyl wh@ﬁm@ﬁRﬁ-‘oY@rh@ﬂ Mdeﬁeﬁééhﬂwér%domé bhtmﬁﬂ@ubétﬁi’erﬁﬁ eseiéb'i&?frghpups

sel ected from hal ogen, - koxy,” or hydr ox nzyl uryl
pyranyl ; t thesgrplp qmmsrsohglof 12 C1-336 aAMy1AC PO iyl suBsttLitesURiBh ohe! &b v t h one,

two or three groups sel ect ed fromd-C4 al kyl, nitro, car boxyl al dehyde,
al koxy, atfirem greunsdeelectedfeorm dwlogeer, @p@@allmxymyd mydroxylecmaetdﬂkenylpyrl dyl
substitut egz-Ce alkynyl; C3-Cg cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-C¢ alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted
with one, two or three groups selected from C4-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-Cy alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylithio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cg
alkanoyl substituted with one, two or three groups selected from halogen, C-

Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cs alkynoyl; Cs-Cg cycloalkanoyl;
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with one, two or three groups selected fromd-C4 alkyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio, ethylthio;
furyl substituted with one, two or three groups selected fromC -C4 al kyl,
nitro, carboxyl, al dehyde, al koxy, am no, am do, carbam de, mercapto,

met hyl thi o, et hyIth| 0; pyranyl substituted with one, two or three groups
sel ected frCarﬁ?cpycloﬂJkanwsuhstrtmeﬂ vdtir bogytwo at dieregdgroups keesectediono,

am do, car de mercapto, methylthio, ethylthio; thienyl substituted

with one, s t frdles a&k@e&bs el Rydrawyls r gfRmaNEmeal foymyl; nisubstituted boxy| |

al dehyde, al,kox anm d arb mer ¢ met hyl t

et hyl t hi o; %898\%It%entor% Figrayle géw ‘auf%g Bx@novagh%?oyﬂ Y y@;%uﬁsosel ect ed
fromd-C4 0 oxyl, al dehyde, al koxy, am no, am do,

car bam de, S?r‘%r]r(%gb%( 40 ?h&rﬁ\t”ﬁi o, ethylthio; C-C6 al kanoyl substituted

w th one, tm@motr@r f e rROR cd - C6 al koxy, or
hydr oxyl ; C2-C6 al keFSr:fgy&é@I l8%$zl;§kynoy% Tn%%@@!%é’&ﬁp?roal kanoyl; C3-C6

cycl oal kanoyl substituted with one, two or three groups selected from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adamant ane fornyl; substituted

adamant ane fornyl; aroyl; benzoyl pyranoyl; thenoyl; pyrroyl; X
is 0, So NH X2is 0, Sor or and R4|ndependently are Il X1 RO
wherein, RO is one of the subst nts d fromthe group consisting
of: H d-C6 alkyl; Cl1-C6 al kyl lUbStIt ted vvlth one, two or three groups
selected from halogen, C-C6 al ko hydr oxyl ; C2-C6 al kenyl; C2-C6
al kynyl; C3-C6 cylcoal kyl; C3-C6 cycl oal kyl substi tuted with one, two or
three groups selected from halogen, O -C6 al koxy, or hydroxyl; aryl;
benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl
subst i t ut ednesaim Bnes Qnﬁoofometh@éit@mpslecm Fometthef gronp WonSistiablof] |
nitro, car'l_JIOéy al dehyde, al koxy, am no, am do,
Cs alkyl; Cs-Cg alkyl substituted with one, two or three groups selected

from halogen, C4-Cg alkoxy, or hydroxyl; C,-Ce alkenyl; C,-Cs alkynyl; Ca-Ce

cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected

from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;

pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups

selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,

carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two

or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted

with one, two or three groups selected from C;-C4 alkyl, nitro, carboxyl,

aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;

pyranyl substituted with one, two or three groups selected from C4-Cy4 alkyl,

nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethyithio; thienyl substituted with one, two or three groups selected

from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,

mercapto, methylthio, ethylthio; pyrrolyl substituted with one, two or three

groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio; C4-Ce alkanoyl substituted
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carbam de, nercapto, nethylthio, ethylthio; pyridyl substituted with one,
two or three groups selected fromCl-C4 alkyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, methylthio, ethylthio; furyl
substituted wth one, two or three groups selected fromOC -C4 al kyl,

nitro, carboxyl, aldehyde, alkoxy, am no, am do, carbam de, nercapto,
met hyl t hi o Wikt Iepet Hivg; or pifremydrospd ssalecteddfrairt thadrgen, t @oCar atkbkgeogr oups
sel ected from Cl- C4_ al kyl nitrqo, carboxyl, aldehyde, al koxy, am no,

y
ami do, car BYHRY: rfrerCaptlsenovet fytGni akyaeyiy| EnCe; avBlogH@EnoylibsiaCut ed
with one, t t hree grqups selected . 123 from C1-C4 al kyl, nitro,
car boxyl , 3‘?@8%@8@%%@?@&%% " Q0 dBYO cQf BEFﬁedeQFOUH%r%%/iﬁ?tSB &r’é’f‘hylthi 0,
et hyl t hi o; ral yl~ subst ed. W \ thre 0 ect ed
From L. oa "B ¥ 6o hbkhon AR, b eupli “Brrilh, RBshElS
car bam de, 388 ] i . 11Oy - ti.tyt ed
w th one, tm@%ﬁ@gﬁzpﬁ%g gg?fe‘(%:)?’e%ﬁrﬂlbW%ﬁngé%@%r%%&? d;br
hydroxyl ; S2r@HaRkandR, inf@pdidentiyyneyl ; C3-C6 cycl oal kanoyl ; C3-C6
cycl oal kanoyl substituted with one, two or three groups selected from
hal ogen, Cl1-C6 al koxy, or hydroxyl; adamantane fornyl; substituted
adamant ane fornyl; aroyl; benzoyl; f : p%ranoyl; t henoyl ; pyrroyl; X1
is 0, Sor NH or, R3 and R4 independent 7% 11 XL RI0  X2R11 wherein,
R10 and R11 independently are an t he SWpstituents selected from the
group consisting of: H, Cl-C6 al Ryl \ Cl-C6/al kyl substituted with one, two
or three groups selected from hal og -C6 al koxy, or hydroxyl; C2-C6
al kenyl; C2-C6 al kynyl; C3-C6 cylcoal kyl; C3-C6 cycl oal kyl substituted
with one, two or three groups selected from hal ogen, Cl-C6 al koxy, or

hydroxyl ; \%Xrléin,bﬁglzglghe of the substituents selected from the group consisting of:

H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; Cs-Cg
cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C;-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethyithio;
pyranyl substituted with one, two or three groups selected from C4-Cy4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; thienyl substituted with one, two or three groups selected
from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methyithio, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methyithio, ethylthio; C4-Cg alkanoy! substituted
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furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted
with one, two or three groups selected fromCl-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbanm de, nercapto, nethylthio,

ethylthio; pyridyl substituted wth one, two or three groups selected from
Cl-C4 alkyl, nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de,
mer capt o, Méhhgnehiteyo et Httachigioups wejécteabloint hakgen tGi-Cgealkoxp or t hree

groups selected from Cl-C4 alkyl, nitro car boxyl, al dehyde, al koxy,
am no, ami bﬁ?foéé{ﬁ b, alEReWpt &2-Gret YR, ,Cs-émhwyﬁma&an@yka@r%

it EZ: t E;?g%%%'?fﬁé'ﬁéﬁ@%“%}tgéﬂdﬁﬁf ﬁfﬁ?ﬁ@??j % oo A deeleoRd, Fapto.
el octed T PAROEKL 5 G MERY: 3 BEBRICI S dnfiGe G R o
am do, car hagmdatanZRiofRRt @rofTEbBNI M Riro\Rt W&E??I&héﬁﬁé{}?d%hﬁ%ﬁsi dut ed

with one, two or three groups sel ected Trom ni't'ro, carboxyl,
al dehyde, Sarkdbly, am no, am do, carbam de, nercapto, nethylthio,
ethylthio; Cl-C6 al kanoyl substituted with one, two or three groups

sel ect ed f@obsraldgemdegend@atiyadlecoxy, or hydroxyl; C2-Co6 al kenoyl; C2-C6
al kynoyl ; C3-C6 cycl oal kanoyl; C3-C6 cycl oal kanoyl substituted w th one,
two or three groups selected from hal ogen, Cl-C6 al koxy, or hydroxyl;
adamant ane fornyl; substituted adamant aQeRfor nyl; aroyl; benzoyl; furoyl;
pyranoyl; thenoyl; pyrroyl; X1 is O, S/%’ NH, X2 is 0, Sor NH when Rl

and R2 independently are X1 R11 X erein, R11 and R12 independently
are one of the substituents selectpd fro the group consisting of: H;
Cl-C6 al kyl; C1-C6 alkyl substitutgd with or?é?,RStwo or three groups

sel ected from hal ogen, Cl1-C6 al droxyl; C2-C6 al kenyl; C2-C6
al kynyl ; C3-06 cyl coal kyl; C3-¢6 cyclval kyl substituted with one, two or

wherein, Ry and Rg independently are one of the substituents selected from
the group consisting of: H; C4-Cg alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkenyl;
C,-Cs alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Ce alkoxy, or hydroxyl; aryl; benzyl:
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted
with one, two or three groups selected from C4-C,4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C;-
Cs4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
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t hree groups sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; aryl;

benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl

substituted with one, two or three groups selected from Cl-C4 al kyl,

nitro, carboxyl, aldehyde, al koxy, am no, am do, carbam de, mercapto,

met hyl t hi o, ethylthlo pyridyl substituted wth one, two or three groups

sel ected f P8f t9Q o4 thierydroups selectashfrbaxGi-Ca alkylehijide castioxyaldenyidao,
ethylthio; furyl substituted with

d b
one. two- 0RO eangrBu R R é&rgémf%mcmOamwhylth reahyitmczs Carboxyl
| dehyde, . b d
cthyl o o: RN s R Rer e il Bres aB e el it pe s Bred 1rom
4 al k | 1 RO, ] i de,
mer capt o, SNt ’W”é RPN B HRPHET, C?a"é%?“&yﬂ?’g"d%?%%%a'k?ﬂw??‘ Lhr ee
groups sel %I@dcimmﬁoﬁ%@hhﬁuked Rith' Ome Ctﬁfob@%mreeaérgéby dgjeciddk @y am no,

am do, carbami de, mercapto, methylthio, ethylth pyrrolyl substituted
with one, hakmgeor Chie gkowps arel lpetrexylf reﬂarﬁbn%eal foymny!; nisubetituéar boxyl ,
al dehyde, al kox%/ am no, am do, carbam de, nercapto, nethylthio,

et hyl t hi o; adrmestang fl@armylar@ylbbenmyﬂ ciurayl} pyraneyl; thenayf; pymroy X nsufps

sel ected fésomégsl oge C - CG al koxy or hydroxyl; C2-C6 al kenoyl; C2-C6
al kynoyl ; 13091 RN C3-C6 cycl oal kanoyl substituted with one,

two or thr ou sel ect om hal ogen, O -C6 al koxy, or hydroxyl;
adanmant anegggg’ Opﬁ%mﬁ)epﬁ?@jy a%danmant ane formyl; aroyl; benzoyl; furoyl;
pyranoyl ; thenoyl pyrroyl; X, is O, S or NH X2 is 0, S or NH R3 and R4

i ndependently are X2R6 wher ei n, R6 is one of the substituents selected from
the group consisting of: H, Cl-C6 al k% Cl -C6 al kyl substituted with one,
cyl cioal

two or three groups selected fr ggﬁél Ci C6 al koxy, or hydroxyl;
C2-C6 al kenyl ; C2-C6 al kynyl ; oaI | ; C3-C6 cycl oal kyl
substituted with one, two or thr groups sé e%ted from hal ogen, C -C6
al koxy, or hydroxyl; aryl; benzyl;~ur pyranyl ; thienyl;

wherein, Ry is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; C,-Cg alkenyl; C,-Cg alkynyl; Cs-Cg
cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethyilthio;
pyranyl substituted with one, two or three groups selected from C4-C4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, ethylthio; thienyl substituted with one, two or three groups selected

123



pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three
groups selected fromCl-C4 al kyl, nitro, carboxyl, aldehyde, al koxy,

am no, am do, carbam de, nmercapto, nethylthio, ethylthio; pyridyl
substituted with one, two or three groups selected fromd -C4 al kyl,
nitro, carboxyl, al dehlyde, al koxy, am no, am do, carbam de, nercapto,
met hyl t hi ofros! Ryt@halbyl, mitras| casiodrat i aldebylde, valkdxyo meyino wemato, tdarteemigiepups
selected from Cl-C4 al kyl, nitro, carboxyl, 126 al dehyde, al koxy, am no,
am do, car B¥ffaRio; r@?@dﬁ*ﬂl@; SRRy Ithast na.yréquéﬁﬁmstttme@; withyprmyfwe @sthresit ed

w th one, or three grou el ected, fromd - | kyl , itro, carboxyl,
al dehyde, g%,selgﬁfer%’ Og}n&(sibé,“ @Eﬁyha'?ﬁrae,ca Eg@’g?h%%tﬂ&l”%iad?'no’ Y
et hyl t hi o;

G0 al PR o B oot S ol B8 R K o RS PR e,

, n o, dl . o
mer capto, gRhhphthitRo 6 WMPéé“g?%ti;E’é’ars{(e)‘%(?féd?fﬂgﬁut 'hfaa\btrg%ghkw bgf’glgﬂ)%"‘@r or

three groups selected fromd™ I nitro, c e, al koxy,
am no,  anhgdroxgiar IGartdealkaro@aPTHCTEAIRYHEYN OC,-€l; hxdtytciaiaman(ayr, C@ga%anoyl
substituted wth one, two or three groups sel ected from hal ogen, - C6

al koxy, orcy¢igalkangyl; sa2stdatedl kéthoydne, CRvaCoomlthsemoydrouisS- ectgd! frahkanoyl ;
C3-C6 cycl oal kanoyl substituted with one, two or three groups sel ected

from hal o§aRIeD - Bs-Cal kakoxy: ororhyhidssxyl; adamantanee fosmyly| subatitsted ut ed

adamant ane_f or ; oyl . benzoyl; furoyl; pyranoyl; thenoyl; pyrraoyl; X2
is0 S o?dﬂn%n,eaféﬁwr ’P%%Hérf(r:lﬁwyl QY')éP@ylx¥h¢@PYR2PYR@Y' r& @, R7 and
R8 indepeng%?t,\w. are one of the substituents selected from the group
consisting of: H C-C6 alkyl; O-C6 al kyl substituted with one, two or

three grougs rselRekemhdbberydalegen, G -C6 al koxy, or hydroxyl; C2-C6
al kenyl ; CQ-R& al kgnyl b C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substituted

with one, two or
N

_g_( N

XoR11

wherein, Ryo and Ry independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cg alkenyl:
C2-Ce alkynyl; C3-Cg cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C1-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridy! substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-Cy alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,

ethylthio; pyranyl substituted with one, two or three groups selected from Cs-
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three groups sel ected from hal ogen, O -C6 al koxy, or hydroxyl; aryl;
benzyl; furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl
substituted with one, two or three groups selected fromd -C4 al kyl,
nitro, car boxyl al dehyde, al koxy, am no, am do, carbam de, nercapto,

met hyl t hi o, | thio; pyridyl substituted wth one, two or three groups
sel ected f o aﬁlyfuﬂ!&okwarwa!; caldehydrxyalkoxyl 2amilodebydg, atakioamideani no,
am do, carbani de, net hylthio, ethylthio; furyl substituted with

one, two ofMm¥FrRE. dF‘Sﬁ‘FXEh@eIeéEY'gEPfF'Bﬁ'i‘!tls@ﬁt%'tﬁ%w'”ﬁu%% twae R bibss |
| dehyd d th
Zt hsl %/h?o 5p5§r95§yn§F%§{?§O{m?’ng‘33Wﬁw’oﬁh e ?F‘ﬂa‘é@yr%o k@xgér@@f’ed from
4 al k b | d
mer capt o, SySh brbanfidey fefan! A0S el ke SR ARG AMET Ch co
groups sel eaeetvd bPMrEk-Jrdupd §¥I|ectéli £rb8h C?%%QRSM | nitrd! BSANAGH Addxy, am no,

ami do, carbani de, mer capt o, methylthio, ethylthio; yrroly? aq’dbstltuted

with one, atkemyomntiho e@ngitoupairisaheiy, ethelcapto Qm&ﬁy%n&)"ethwﬁléﬁac@é boxyl,
al dehyde, al koxly am no, am do, carbam de, nercapto, nethylthi

et hyl t hi o; atsanogl suliskitiiey Wikhubrss, i tvot erthvee braups, séleﬂedrfrmmma&)@lnoﬂps

sel ected from hal ogen, G- C6 al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6
al kynoyl : E8-a80%% Or ddkandy o Cﬁcﬁk%o\dyélzdéd R&NBWI Satfst cycloaanpylh one,

h f | - | k
e S T b S Sl
| ; " R3 d
Eﬁr ?Rggpenh y ar égox erderl n'%dl%%fl 3&%%8?)%{@2 @U’bqg\‘l tngth?e;del ect 23
fromthe gs@ipapRmel @Fmpg afdyl: bé‘hzo@1 - fifoy! ‘F%genﬁl E@w@i ?ﬁ)&roy"@?t fst ;3?0‘)’(‘;} h

one, two or three groups selected rom ha

C2- C6 al ke@ydr;NHE2XL68 @) EypnWH; C3-C6 cyl coal kyl ; C3-C6 cycl oaI kyl
substituted with one, two or three groups selected
when R1 and R; independently are

N

ég e

XoR12

wherein, Ry1 and Ry, independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Cs alkenyl;
C2-Cg alkynyl; C3-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C,4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio: pyridyl substituted
with one, two or three groups selected from C;-C,4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;

furyl substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
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from hal ogen, O -C6 al koxy, or hydroxyl; aryl; benzyl; furyl; pyranyl;
thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or
three groups selected fromd-C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, 128 carbam de, mercapto, nethylthio, ethylthio; pyridyl
substituted with one, two or three groups selected from Cl-C4 al kyl,

nitro, cars&BAXY!, aﬂ'@@ﬁm@e a”SQWoWﬂmOaamlrdp earbdmjde; anbanaiptie, methytthpt o,

nmet hyl t hi o, eth}f/)lthlo [) substituted with one, two or three oups

sel ected f & @M%Wlu SWM%WWB&%MP or tareweaspd@s sHl&eRY froam

\?\A{Eﬂ:oggarm Yt Hftééa ’se ’Q%E\é(gé i ELh‘Jt”fﬁ'né’l k midc. ’nlcﬁutbas%’@tﬁ:fji)ggyl
ot hyl i o "1 Eatho %@&W'@&eﬁ@y'th{f? S Couti g B %f o Beleseq from
Cl- C4 al kylgroupst s8lecer hewyC,-&Y @ﬁ(‘&”}’dﬁtroa'%ﬁ?&{yl aamjé‘@y &AQ&%%%m de,

mer capto, methylthio, ethylthio: pyrrolyl 'tute

three groapsdsetabbatdddr maréptes nedthylthio NetHyRhiot afpxy | sukidlaby dgith al koxy,
am no, am do, carbam de, nercapto, net hyI thio, ethylthio; Cl-C6 al kanoyl

subst i t ut e@nemivchobtiwee tarnoups selectse @om@&@@lll@dtmt}of carboxgl, @fahyd€l- C6
al koxy, or %(drox yl; C2-C6 al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;
C3-C6  cycPlsakkaRBYN0.s @HYER+ Lﬁaéf@arwdeh BeEcantowo neethylithiee ajhytipe; $ar@ct ed

LBS%PZLS%@P%SU%% Byrd o g;q(}rt\éiﬁe SiSHPATSICed e EIOGep: oyl X1

R0 and RiT FhRReRadRERlrte E%Saqgéf“‘%ﬁ liefeted: b-de axdbakonih the

group. consCsiGengcRalkafoyubEitdlde) ith Gl ¥ InrSlRFbLBY BRI frofine: o
halogen, C4-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X; is O,

S orNH; X2 is O, Sor NH; R; and R4 independently are

. /X

wherein, Rg is one of the substituents selected from the group consisting of:
H; C4-Ce alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; C-Cg alkenyl; C-Cq alkynyl; C3-Cg
cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio; pyridyl substituted with one, two
or three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl substituted

with one, two or three groups selected from C;-C, alkyl, nitro, carboxyl,
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t hree groups sel ected from hal ogen, Cl-C6 al koxy, or hydroxyl; C2-C6

al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6 cycl oal kyl substituted
with one, two or three groups sel ected from hal ogen, Cl-C6 al koxy, or
hydroxyl ; aryl; benzyl; 129 furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or
4-pyridyl; aryl substituted with one, two or three groups selected from
Cl -4 al kyk|defiytiepalkoay,baxiro, ahidehygdeyanailkprgrcaptiol nosththicoethylinibani de,
mercapto, nmethylthio, ethylthio; pyridyl substituted wth one, two or
three group¥ray| ssbgutedoittianes tapkan three wrenpsc aeleeied fromaCaéhyalkyl al koxy,

i no, id i de, t thylthio, ethylthio; f
SUbert t ot ed it AOBREYT £ alfeBhaEh kot ot e REufed darbimise. ORSFRRP; i tro.
b |, -1 V.. am ido,. bam de, t o, hyl t hi o,
hyl i o MU By R8 i skt iR AWtisn P GRRES selftea o
G- &4 alk i I , i i : i de,
mer capt g, yrﬁé’[nh?hﬁ%kﬂgpﬁﬁ(%@ﬁ%&ﬁﬁ%ggﬁd%u@&t Sm&\?ﬂ"ﬁ’@o%@fbﬁqﬁ@ggp t ﬁr ee

groups sel awreshtb! emetRyItid, attithio; NbjrFdlyl S@FRRXEL. withdshy devo Jrkpxde ami no,
am do, carbam de, nmercapto, nethylthio, ethylthio; pyrrolyl substituted

wi th one, gtoupsoselettedefrgmoCpeC s alkgl trattof carboklyr Gldahydd, , alkoxy; amiear boxyl ,
al dehyde, al koxy, am no, am do, carbam de, nercapto, nethylthio,

et hyl t hi o; a0idgaarkakigieoyersaptsr imethwthiod ethylbinie; Cuves alkandyl seibgtitotass

sel ected from hal ogen, G - C6 al koxy, or hydroxyl; C2-C6 al kenoyl; C2-C6

al kynoyl ; ¢4hBNey tveaPkdhEa growrs sglegied ofacpnaa%alﬂgegu tCs ualkeXysi €h one,

h I d f I O = | k h l;
adamant ancl TUPHY) | Cavs TavRll HaSrarrt DY oGy s SYEPPBBNE O C uf oyl
| . . . T '. - H I h
ettt ut ety R ered i e, R OF AhBe, iefeas Aol ifm. e

char act er i Bgisgen, t BAG, vm@xgge@retwd%iﬁ;on@aénaﬁ@n@r eReAYI; | BubSeur®] ecul e,
said conmpound is any individual geonetric iIsoner or mxtures thereof. 5.

The conpouaderaaciandifognylp asswy; loaezoyl; fal@jil;nByrandyl; WMEY: Pyaicates isz@s i n
S or NH;

or, Rz and R4 independently are

X4R,

AN A

wherein, Ry and Rs independently are one of the substituents selected from

the group consisting of: H; C4-Cs alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C,-Ce alkenyl;
C2-Cs alkynyl; Cs-Cs cylcoalkyl; C3-Ce cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two
or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethyithio; pyridyl substituted
with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
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that, when chiral carbon is present in the nolecule, the conpound is
racemc or optically active. 6. A process for preparing the substituted
cyclic compound series and salts 130 thereof according to any one of
clainms 1-5, conprising adding a reactant to a solvent and allowing it to
react with a normal light or under a high-pressure nercury lanmp. 7. A
process forldahgpar atkgxy,hemsdhsaridol edrbayeitie c neoopstonehetbgitioli aigyitisioc! ai m
6, wherein the solvent used in the |ight reaction is dichloronethane,

wat er, di &HYosuhstiidae Withvs®, tdooxdheecogroaing seiected fotrher-€afalkyd, nikopr ocess
for preparing the stituted cyclic conmpound according to claim. 6,

wher ei n théa'rgbé’ébflbi YR EXkaXyr 8MIRO.f AMIAC CArRATBIE, MESTCAPs: doelbylthigr

! FPepa CoCH e Pigr soeld |
ot aper anoiityBF” sttt SEoSUEIA Wi TR Fie 37 8 B ubS <G 0 thcactfon.
10. A : ' i ' d A

clai m b, widr &t R, ol TUANe. Bl AT S cfRaREen 1©

pref erabl y mefcagtb 9nSthgRisioT @RI hid@TRsubblitutéy ALAS &, flo BF @RRS N9 the
substituted cyclic conpound according to claim®6, wherein a catalytic

amount of diquipanydiektetiofiemi € -a@idalkyduiiirdg chftoxyl, eagéhaie, fakoaceghiabat i ng
the reaction. 12. Use of the conpound or pharnmaceutical salts thereof
accor di ng amidmycarbamidd, wieatanto,l ntethyithidyeetinghiibagtymody! cfubstineld cwtrent f or
preventing and/or treating diseases or synptons caused or acconpani ed by
i nsul i n seef@tiwenor Hige arodrmeeesieddrenus bam @yl 1atro Acamvaxun llahyeal
conposition,for treating.qor preventing di seases Q synptong.caused or
acconpani ed B ﬁgmq’nagﬂg?’eﬁaﬁ?ﬁrﬁw&/ O EFAARERi H??tF“ailﬂg’ athylthio; %1'86

alkanoyl substituted with one, two or three groups selected from halogen, Cs-

Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cg alkynoyl; C3-Cs cycloalkanoyl;

C3-Cs cycloalkanoyl substituted with one, two or three groups selected from

halogen, C;4-Cg¢ alkoxy, or hydroxyl; adamantane formyl; substituted

adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X4 is O,

SorNH; X5is O, S or NH;

or, Rz and R4 independently are

4 N

Z

wherein, Rg is one of the substituents selected from the group consisting of:
H; C4-Cs alkyl; C4-Cs alkyl substituted with one, two or three groups selected
from halogen, C4-C¢ alkoxy, or hydroxyl; C,-Cg alkenyl; C»-Cg alkynyl; C3-Cg
cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cs alkoxy, or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups

selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
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di sturbance, conprising as active ingredient the conmpound according to any
one of clains 1-5 and therapeutically acceptable salts thereof and

conj ugations of other nolecules or carriers therewith. 14. The

phar maceuti cal composition according to claim 13, which further conprises
pharmaceutically acceptable carriers and excipients. 15. The pharmaceuti cal
conposi t i osadEmoiddi mercaptvhenathythio,18thyithier @yridylheubstitigedseth onestimpt ons
are caused or acconpani ed by insulin secretion and/or function

di st ur bancér thige gIeIPgHEieried dtare £$1-Cordbadi pitron cadevili aldehysies |alkaonyls,
wherein the .diseases or, synptons caused o cconpanj ed by insulin
secretion &HYYr aml‘qefhc‘f"i’@ﬁx&ﬁ’st TehcRRle: m?éM 0, Biitythice fHé‘ﬂ qtﬁ)ﬁf'k%‘?ﬁto,

nmet al bol i ¢ gli.S e a i ab i nsul i esi,stance and, obesity,
etc. 17. Tﬂ@hpﬁég’n%@%uﬁj@ﬁﬁec@r‘?g@% %%ﬁfeéjcgr(?%i@@éf oallgfl’ainﬁ{om?ar\méﬁei n the

et t o> 0 . | e ont
i seases anghchyaw Q%égﬁé{m%,ra‘?ﬁﬂ Egrﬂarnﬁ’ipgbméggérﬁg'sﬁ#égﬁﬂﬁ]rlg,;ﬁﬁkgﬁ'l F bet es.

si de-effect produced comercially avai

i ncludi ng byl BubSingicd! WRR Bnel Swo A rciidd ResLPY SPRERIY #Om CRIMIrAIRYING t he
conpound according to any one of clains 1-5 or pharmaceutically acceptable
sal t s t her siffo, andrboixler aldiehgde f arlkoxy; eamimg @insibe! esarbaidedi Agreastol i n
sensitizers. 19. The conbi ned preparation according to claim18, wherein
the insuli met%ﬁﬂm,tqthﬁtmo;ithtﬂnuﬁ%qb%imtedrvdtm@tne,ltwmiarettlreteogroupsisgla'ctt@ctone and

pi oglitazoge, §tc. go. A nmethod for treating or preventing the djiseases or
synpt ons cHO¥eH 61 ke BitiPaRERP Y dldahiden alkswe MR a4aIdes cRhRRRIdEn

et o actesrDo Gy oTRbs ioiriam st s PuBH TG omt RE 0B ned

PrPan et AR CigeBa o] €4 Aty uPIRATRGSHIAGS I, S9ESHE Bhose!
amido, carbamide, mercapto, methylthio, ethylthio; C4-Ce alkanoyl substituted
with one, two or three groups selected from halogen, C4-C¢ alkoxy, or
hydroxyl; C,-Cs alkenoyl; C,-Cg alkynoyl; Cs-Cs cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from
halogen, Ci-Cs alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X, is O,

S or NH;

or, R3 and R4 independently are

wherein, Rip and R4y independently are one of the substituents selected from
the group consisting of: H; C4-Cg alkyl; C4-Cg alkyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; C»,-Cg alkenyl;
C,-Cg alkynyl; C3-Cs cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or

three groups selected from halogen, C4-Cg alkoxy, or hydroxyl; aryl; benzyl;
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21. A kit, conprising the conpound according to any one of clainms 1-5 or
phar maceutically acceptable salts thereof and the specification about the
application of the conpound or pharmaceutically acceptable salts thereof to
treat or prevent diseases or synptons caused or acconpanied by insulin
secretion and/or function disturbance. 22. A kit, conprising the conbined
pr epar at i ofuryt eyratiyhighteoyt lpgimolyl;@2-afdot heyrisple ainfl iscasiitatedalithionehivo
application of the conbined preparation to treat or revent di seases or
synpt ons c&UdRgeodronps inleseedrasy ¢1n§mIalkvl,s@iérpetcamoxygrﬂiﬁmydmrﬁik@k)’n

di sturbance. .133 . .
amino, amido, carbamide, mercapto, methylthio, ethylthio; pyridyl substituted

with one, two or three groups selected from C;-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
furyl substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyl substituted with one, two or three groups selected from C;-
C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; pyrrolyl substituted with
one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; C4-Cs
alkanoy! substituted with one, two or three groups selected from halogen, C4-
Cs alkoxy, or hydroxyl; C,-Cs alkenoyl; C,-Cg alkynoyl; Cs-Cg cycloalkanoyl:;
C3-Cs cycloalkanoyl substituted with one, two or three groups selected from
halogen, C4-Cg alkoxy, or hydroxyl; adamantane formyl; substituted
adamantane formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; pyrroyl; X is O,

S orNH; Xis O, S or NH.

4. The substituted cyclic compound according to any one of claims 1-3, which
characterizes in that, when geometric isomers are present in the molecule,

said compound is any individual geometric isomer or mixtures thereof.

5. The compound according to any one of claims 1-4, which characterizes in
that, when chiral carbon is present in the molecule, the compound is racemic

or optically active.

6. A process for preparing the substituted cyclic compound series and salts
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thereof according to any one of claims 1-5, comprising adding a reactant to a
solvent and allowing it to react with a normal light or under a high-pressure

mercury lamp.

7. A process for preparing the substituted cyclic compound according to claim
6, wherein the solvent used in the light reaction is dichloromethane, water,

dichloroethane, DMSO, dioxane or any mixture thereof.

8. A process for preparing the substituted cyclic compound according to claim

6, wherein the reaction temperature is from 0°C to 60°C.

9. A process for preparing the substituted cyclic compound according to claim
6, wherein a proper amount of water is added during the reaction for complete

reaction.

10. A process for preparing the substituted cyclic compound according to
claim 6, wherein the light used in the reaction is a natural light, preferably, a

high-pressure mercury lamp.

11. A process for preparing the substituted cyclic compound according to
claim 6, wherein a catalytic amount of diphenyl ketone is added during the

reaction for accelerating the reaction.

12. Use of the compound or pharmaceutical salts thereof according to any
one of claims 1-5 in the manufacture of a medicament for preventing and/or
treating diseases or symptoms caused or accompanied by insulin secretion

and/or function disturbance.

13. A pharmaceutical composition for treating or preventing diseases or
symptoms caused or accompanied by insulin secretion and/or function
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disturbance, comprising as active ingredient the compound according to any
one of claims 1-5 and therapeutically acceptable salts thereof and

conjugations of other molecules or carriers therewith.

14. The pharmaceutical composition according to claim 13, which further

comprises pharmaceutically acceptable carriers and excipients.

15. The pharmaceutical composition according to the claim 13, wherein the
diseases or symptoms are caused or accompanied by insulin secretion and/or

function disturbance.

16. The pharmaceutical composition according to claim 15, wherein the
diseases or symptoms caused or accompanied by insulin secretion and/or
function disturbance include, but are not limited to, metalbolic disorders, such

as diabetes, insulin resistance and obesity, etc.

17. The pharmaceutical composition according to claim 13, wherein the
diseases and symptoms may be resulted from drug resistance or virulent
side-effect produced by commercially available drugs for treating diabetes,

including insulin sensitizers.

18. A combined preparation, comprising the compound according to any one
of claims 1-5 or pharmaceutically acceptable salts thereof and other drugs for

treating diabetes including insulin sensitizers.

19. The combined preparation according to claim 18, wherein the insulin

sensitizers include, but are not limited to, rosiglitazone and pioglitazone, etc.

20. A method for treating or preventing the diseases or symptoms caused or
accompanied by insulin secretion and/or function disturbance, comprising
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administering to a subject who needs or would like to accept treatment or
prevention an effetive dose of the combined preparation according to claim
19, or pharmaceutically acceptable salts thereof to thereby treat or prevent

said diseases or symptoms.

21. A kit, comprising the compound according to any one of claims 1-5 or
pharmaceutically acceptable salts thereof and the specification about the
application of the compound or pharmaceutically acceptable salts thereof to
treat or prevent diseases or symptoms caused or accompanied by insulin

secretion and/or function disturbance.

22. A kit, comprising the combined preparation according to claim 18 and the
specification about the application of the combined preparation to treat or
prevent diseases or symptoms caused or accompanied by insulin secretion

and/or function disturbance.
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