Substituted Cyclic Conpound, Its Preparation Process
and I'ts Medical Use Technical Field The present
i nvention provides a substituted cyclic conpound, its
preparation process and its nedical use as
gl ucagon-Ili ke peptide-1 receptor (GP-1R) regulator in
preventing or treating nmetabolic disorders (including,
but not SiubstitewdtOyclidi chepeandpkd Prétfaratios Prbdess
resi stance and obesity, etc.). Background Art D abetes
mellitus is a cllnlca¥K§WﬁﬂkﬁnﬁﬂéhﬁSed by the
interaction of various factors including genetic
traits and environmental contributors. Diabetes is
PYdcmpiddiEidvi ded into type | and type I1. Werein,
t he basi ¢ pat hophysi ol ogi ¢ mechani sm of type |
di abetes nellitus relates to absol ute hyposecretion of
insulin, which is treated clinically mainly by
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the sensitivity of target cell toinsulin is decreased

(which is also nanmed as "insulin resistance"), which
%f es th A relative insufficiency of insulin, it is
agsY Hé non-insulin dependent diabetes nellitus.
Insulln resistance is a key factor during the
occurrence and devel opnent of type Il diabetes
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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 |l 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 (inctuding
genetically recombinat human insulin and animal insulin), drugs having



After the sul phonyl urea hypoglycem c drugs bind to the
receptors of pancreatic islet p-cell nenbrane, the

pot assi umion channels are cl osed, thereby bl ocking

fl owout of potassiumion and inducing depol arization

of the cell nmenbrane, so that the Ca2+ channels are
opened to allow the extracellular calciumions to flow
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i ntakes nutrient materials, the enteroendocrine cells
rel ease enteropepti de hornone, mainly including
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by specifically binding to the G.P-1 receptor of
pancreatic islet 1S-cells, so as to further activate
Obrexr piylogiyBeicnasgs mARTRICARR! 6 8li@Rddione drugs (such as
(glycgﬁgggbolisn)@and ki'nase signal (binding t% P-1)
todiirroaeeragiglitamene alrid pregiiaznme, bevep3-adrdnicnaptoy ragaleers,
t he Ca2+ channel to open and Ca2+ to flow inward,
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GLP-1 has the function of neuroregul ation, and can
retard gastric enptying and inhibit appetite.
Normal |y, the effect of GLP-1 for stinmulating insulin
iEciean Gireaepandty Ginatakolisrotsipisd garogansse meptde barmaxs

| S ncent r.ation | ower t effect of
PR RIP LT Sof SESRRURY o BeteRatr Biveallshd fgin Sooy
idagESarBTont NASBLNIS S Hd ehidibd RibAYP ANy GeRLE. eéﬁt&%;e tide
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treatnment of diabetes nellitus. G.P-1, which is
directly injected to the patients with di abetes for
conti nued 6 weeks, may effectively control the levels
of bl ood sugar and free fatty acids, and inprove the
function of (3-cells. Since the half life of GLP-1 in
body is less than 5 minutes, its clinical application
Is greatly limted. A GLP-1 analog that binds to



Contents of the Invention The object of the present
invention is to provide a conpound of the foll ow ng
general formula | or Il and its pharnaceutically
acceptable salts. Yet another object of the present
invention is to provide a pharmaceutical conposition
conprising the conpound of the foll ow ng general
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IRbeREAY eholugagere s0,thg e didtprandial blood sugar concentratson is

decreased and maintained at a constant level. Also, GLP-1 has the function of
neuroregulation, and can retard gastric emptying and inhibit appetite. Normally,
the effect of GLP-1 for stimulating insulin secretion depends on the blood
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 falty acids,
and improve the function of -cells. Since the half life of GLP-1 in body is less
than § 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 iife of up to 10 hours. The result of Clinical Trial
Phase | showed that the drug can obvicusly improve the symptoms of diabetes
meliitus while having no notable virulent side-effect. it can be predicted that
Clinical Trial Phase I} will be carried out before jong. Exendin-4 {also named
as AC2993, with the trade name of Exenatide) is a GLP-1 anaiog (a
polypeptide composed of 39 amino acids) developed by the Amylin Medical
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wherein, Rl and R2 independently are one of the

substituents selected fromthe group consisting of:

hydr ogen, hal ogen, al kane, cycl oal kane, hydroxyl,

nitro, carboxyl, aldehyde, al koxy, am no, alkyl am no,

am do, carbam de, nercapto, alkylthio, ether,
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nitro, carboxyl, al dehyde, koxy, am no, am do,
araalbgnihdesofmer capt o, nethylthi o, ethylthio, and
al kanoyl am no; pyranyl substituted with one, two or
three groups selected from Cl-C4 al kyl, nitro,

rboxyl . ..al deh al koxy, am no, am do, carbani de,
§§P§§%¥8fﬁﬁ%WH§¥€ﬂpo ethyl thio, and al kanoyl am no;
thi enyl substituted with one, two or three groups
sel ected from Cl-C4 alkyl, nitro, carboxyl, al dehyde,
Bhkohijgct @nthe@resmt thventer Ratai devidenar @apicindragtihy dilbinvng
ethylthi o, and al kanoyl am no; and pyrrolyl substituted
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the group consisting of: hydrogen, hal ogen, al kane,
cycl oal kane, hydroxyl, nitri, carboxyl, al dehyde,
al koxy, am no, al kylam no, am do, carbam de, nercapto,
al kylthio, ether, thioether, aryl, 2-, 3- or
4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
substituted with one, two or three groups sel ected
fromO01-04 al kyl, nitro, carboxyl, al dehyde, al koxy,



with one, two or three groups selected from01-04

al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio;
pyrrolyl substituted with one, two or three groups
selected from01-04 al kyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio
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4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
apgligstiont of the wpboond oftthe foHowingegergrali fiernssa dcoretl as the
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nmer capt met hylthio
i ndependently are one of the substituents sel ected
fromthe group consisting of: hydrogen, al kane,
cycl oal kane, _al koxy, am no, al kyRam no, am do,
car bam de, aﬁkyltﬂ$o aryl, 2-, 3-\or 4-pyridyl,

furyI,Opyrany , pyrronI ary aé%tuted
Wi th t e gr ups selected\fro

alrk rboxy ﬁehyde Ho

anldo c§rb mtden ner nethylthl hyIth 0; 2-,
3- or 4H90Na dyl substptuted Wit h ., two'Mor t

groups sel ectedR;from Cl-Ca alkyl,1nitro, carb&&yl,

al dehyde, al koxy, amino, amidg, carbani d& nercapto,
met hyl thi o, etjhylthio; furyl substituted wth one, two
or three groups selected fromCl-C4 al kyl, nitro,
whemimaxisl anyah ebydeithialtheXahgedi & 3 aXTAE.Y FiBaRtidstly are
mer capto, nethylthio, ethylthio; pyranyl substitute
O, GiariNidne, two or three groups selected from Cl-C4
al kyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, carbam de, nercapto, nethylthio, ethylthio
thi enyl substituted with one, two or three groups
sel ected from Cl-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbanm de, mercapto, 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,
nmet hylthio, ethylthio. X and Y independently are 0, S
or NH. More preferably, the conpound of above fornula
I and Il is cyclic conmpoung, being characterized in
that: when nis 0; X and Y independently are 0, S or
NH, Rl is



wherein, R5 is one of the substituents selected from
the group consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl
substituted with one, two or three groups sel ected
from hal ogen, C -C6 al koxy, or hydroxyl C2 CB
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from Qi - alkyl, nitro, carboxyl, aldehyde, alkoxy,

C1a@n byl HM%QHFQO&%@MQ&W enalkexpta)inreamida, isagamide,
ethylthio; furyl substituted with one, two or three
groups selected from01-04 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto,
nmet hyl thi o, ethylthio; pyranyl substituted with one,
two or three groups selected fromO01-C4 al kyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; thienyl substituted
with one, two or three groups selected from01-04
al kyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, carbam de, nercapto, nethylthio, ethylthio
pyrrolyl substituted with one, two or three groups
selected from01-04 al kyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio,
et hyl thi o; 01-06 al kanoyl substituted wth one, two or
three groups sel ected from hal ogen, 01-06 al koxy, or
hydr oxyl ; 02-06 al kenoyl; 02-06 al kynoyl; 03-06
cycl oal kanoyl ; 03-06 cycl oal kanoyl substituted with
one, two or three groups sel ected from hal ogen, 01-06
al koxy, or hydroxyl; adamantine fornyl; substituted
adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl;
thenoyl; pyrroyl; X1 is 0, Sor NH R3 and R4
I ndependently are yX2R6 wherein, R6 is one of the
substituents selected fromthe group consisting of: H
0i -06 al kyl; 01-06 al kyl substituted with one, two or
three groups sel ected from hal ogen, 01-06 al koxy, or
hydr oxyl; 02-06 al kenyl; 02-06 al kynyl; 03-06
cyl coal kyl ; 03-06 cycl oal kyl substituted with one, two
or three groups selected from hal ogen, 01-06 al koxy,
or hydroxyl; aryl; benzyl; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with
one, two or three groups selected fromO0l-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do,
carbanmi de, nmercapto, nethylthio, ethylthio; 2-, 3- or
4-pyridyl substituted with one, two or three groups
sel ected from Cl-04 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbanm de, mercapto, nethylthio,
ethylthio; furyl substituted with one, two or three
groups selected from01-04 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto,
nmet hyl thi o, ethylthio; pyranyl substituted with one,
two or three groups selected fromO01-04 al kyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio; thienyl substituted
with one, two or three groups selected from01-04
al kyl, nitro, carboxyl, aldehyde, al koxy, am no,
am do, carbam de, nercaptos: nmethylthio, ethylthio;
pyrrolyl 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, nethylthio,
ethylthio; C-Cs al kanoyl substituted wth one, two or



Xi R7 X2R8 wherein, R7 and R8 independently are one
of the substituents selected fromthe group consisting
of: H C-C6 al kyl; 01-06 al kyl substituted with one,
two or three groups sel ected from hal ogen, 01-08
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nit@, Kexshox@m BRehad anIk(S?)@r bai e, aﬁﬁﬁ@aﬂié?barﬂﬁié“yhfé?bé’pto
ethylth| 0; thienyl substituted with one, two of three

meginythis, etbyléds eahd alkam®den4 aakikyirrolylisubstitueal Wik vhe, two or
al dehyde, al koxy, am no, am do, carbam de, nercapto,

thrﬁ@t@f@lwm %ﬁle@tetlyir@mm &1- q‘émylaﬂ@’ﬂ yhlt@ubsarbomlealdﬂhytiemaﬁgoxy,
two or three groups selected from 01-04 nitro,

aming, @651'9'9 ca/ mﬂ@éner@ﬁre&(ynetamm@ye@mt@@; ap amu@xy.

t,hyl thi o thio
Ro STHCRF HelHPTl dircons Yo Sufsteden et dhe aroup
1; I I 0 T . .
corfip e A9GBugt Ao d sl o MUSRTingn gl rgino ggnico.
I M,‘ i4ute t
Ca"g@rég*dgg égef'g%:{(% ‘ed fr or% hgl gbﬁﬂn&yﬁdgp%rﬂ VM&(S%))/ ! Mé?ﬁj pyrrolyl,
phérydrabstituted ananbha et bithieesgiatipst sélé@teaormr¢1 -0¢ alkyl,

fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl;
nityr camloxylxl aildehsade Sadkoxlw—l akiho, sabidS aaridddnider , rri@Bcapto,

and R4 independently are xi R9 wherein, (g is one of
me@htéth@b%thvl@ménﬁgd adkanayiamnoo -+ Be arbapriddrsibstiiuted with

01-06 al S tituted with one,
o\ PSSR FHOSER SRR T FoRILITiaNCaBPrdgadenyde,
ko r.0X 2-06 al kenyl ;

alk Byl o8MigPe ARG Hubas e SRR, smsiviuf e itio. and
alkQRGylaiiff; AUy @hSEtthfé&“%hscﬁ*ee,%Sdor three groups selected from
Ci-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoylamino; pyranyl substituted with
one, two or three groups selected from C4-C,4 alkyi, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethyithio, and
alkanoylamino; thienyl substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoylamino; and pyrrolyl substituted

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

6



from hal ogen, 01-06 al koxy, or hydroxyl; aryl; benzyl,;
furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or
4-pyridyl; aryl substituted with one, two or three
groups selected fromC -04 al kyl, nitro, carboxyl,

ool e M AR, U0 FRLER 95or BELE by

etH’VItHb QPG alkAoyPmidyr ee groups sel ected from 01-04
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 from01-04 al kyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, mercapto, nethylthio,
et hyl thio; pyranyl substituted with one, two or three
groups selected fromO01-04 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto,
met hyl thi o, ethylthio; thienyl substituted with one,
two or three groups selected fromO01-04 al kyl, nitro,
carboxyl, al dehyde, al koxy, am no, am do, carbam de,
nmer capto, methylthio, 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, nethylthio, ethylthio;

01- 06 al kanoyl substituted with one, two or three
groups sel ected from hal ogen, 01-06 al koxy, or

hydr oxyl; 02-06 al kenoyl; 02-05 al kynoyl; 03-06
cycl oal kanoyl ; 03-06 cycl oal kanoyl substituted with
one, two or three groups sel ected from hal ogen, 01-06
al koxy, or hydroxyl; adamantine formnyl; substituted
adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl;

t henoyl ; pyrroyl; X1 is 0, Sor NH or, R3 and R4

i ndependently are j y .10 X2Ri wherein, R10 and Rl1l1l
i ndependently are one of the substituents sel ected
fromthe group consisting of: H, 01-06 al kyl; 01-06
al kyl substituted with one, two or three groups

sel ected from hal ogen, 0l -06 al koxy, or hydroxyl;

02- 06 al kenyl ;

Ga



02-06 al kynyl; 03-06 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-pyridyl; aryl substituted with one, two or three
groups selected fromO01-04 al kyl, nitro, carboxyl,

?%r?%hy?@ﬁﬁh@h&%ﬁ% tcﬂ&‘ ﬂé’forﬁmégpand:ﬁ‘fsb Ir%& nzgﬁgrgtﬂ’fé:t Sftvg{an

wi 510, emereit R sownetdffrtE@s@ﬁﬂlmﬁ@élé@é@ﬂeifnrtﬁmgm%ns;stmg
al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

& neroear balrper aﬂw@r@c@yﬁwkm hydrokylo)itretdayhaxl, aldehyde,
bstituted with th

stfoble, SF ORI PR bR Rec P By, dbBaRy dner

ahi IS@PI%r ARl 7103 GM. ;%‘rd Pﬂfr?la?‘%%ﬁw {FI%H%@@E/R?I%”EMg%%SIE Red

et hyl thi'o;’ pyranyl st

grithupse,s &le ot etrder gmu(bb §HheabiYiom NCL-CO . allGAr HOYY lcarboxyl,

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

iy e Hilkpxy.eamipbt ainisto, earbamyde, sudrsanite uneity ki, lethyiia|o; 2-,
r ree electedfr m 01- 04 al

B2 St T Rl GRRwER By St 60 Bt Selehiiv aeSr-c:

I e p I

SRR C%%%#‘I‘II?S% bR o PARLE) Y L HeSBo

aldtiyfithioietiiyithiot aurbosubstituad el dme, 8l oXshre@@tdids selected

am do, carbam de, nercapto, nethylthio, ethylthio;

for6:- §I4 I@élwbyﬂff%umshqwmaéiewede haltsewy, atrie, mldhr@ébamide

ﬁv |me IgJ %hﬁy@h@?lp@ en O%ﬁitkg‘?ﬁo‘j}’ﬁ@ 0(5@ é\go or three
I I i byt it
%I@pgfémé@o@r (el Sl S8l anayby Ul ot o
atrdnx garbamidy thensybto, @emyanibl a@ykias lenyiSsubsttutediwith one,
adamantine fornyl; aroyl; benzoyl; furoyl; pyranoyl;
prEPIOfIee govpDyelectathEamds-Cs aty!, Sitor caoxpaliighyde, skoxy.

Bing! B8 S cppamiga. Gercapie, MBS il oo b psiied

\g[th L{/Hgfg)m(fgr 91“@-; %Sérgﬁ;g %e]é'c?%lz ?&Wf%%gﬂzyp&ﬁ%ggé%bxyl
ayitioaad, kidoxy 0306, @yrﬁdf@aiéﬁyémﬁj@bmer&aﬁt@dmm &émh«@n@thytﬂw@

or three groups selected from hal ogen, 01-06 al koxy,
By ah@&d&%peﬂéﬁyﬂly arI@etMSyI)l" theaupbtitupyts asjdcted horertie group

S/ s dtaa i BOIadiahe, SRbry Ao . D EIh omido
SrbERideCAPMY | ar Iabdghéfrdtﬁ P/@({Iﬁhgﬁﬁy tpﬁ?%@? thlgm%dﬁyrg)lyl aryl

car bam de, ” ner'capt o,

Fubpytlitedy lith ubrsd, i thidt @dthaed @r@h"]:% séIIé@te@rfrérh r@eCy=@uPSnitro,
sel ected from 01-04 al kyl, nitro, carboxyl, al dehyde,
C@FIRQ)\W a'@\@ﬁYﬁI@, a&(ﬁmcﬁmioar bemﬂaje:artvmmdapmrcamm hy&thiitoe,

two or three

Q Iys ‘izé CfngtltUt d wth one,

{I ﬁ%% ef let Viioriptigad ditRyane. e %thf%eaiawewsefected
| b

RS BB AP ag B AR AL ar T e

rh¥vea P, tﬁytmhw @ummaleIue,qts@esﬁ‘to@@ Wil O, alvk Yo ihr@ég;rréhps

carboxyl , al dehyde, al koxy, ami no, ami do, carbam
Sﬁfmctmbfrom Rethydlkylj ojtroetdaythdxyl, caldétyiden glkosy bamintoytaeddo,
Wi th one, two or three groups selected from01-04
CR4aMIde niNEFGPI AREBYN IO, %Ihﬂgh%yra@ﬂf lRYR§titutgHi Wil one, two
pt.o, I t hi I t hi o;
g e S R SR A e e
aﬁﬁh@cérﬁ@of EQBaRlde) Mmakkytb, rﬁ@t@ﬂ@to GARRNY khie @) %@JBQ’I‘FIQted
al koxy, am no, am do, car ban ner capt o, methylt
ethylthio; G -C6 al kanoyl substituted with one, tvvo or
three groups sel ected from hal ogen, C -C6 al koxy, or
hydr oxyl ; 02-Cs al kenoyl ; 02-06 al kynoyl; 03-Ca
cycl oal kanoyl ; 03-06 cycl oal kanoyl substituted with
one, two or three groups sel ected from hal ogen, 01-06
al koxy, or hydroxyl; adamantine formnyl; substituted



or, R3 and R4 independently are X R X2R8 wher ei n,
R7 and R8 independently are one of the substituents
selected fromthe group consisting of: H, 01-06 al kyl;
C -C6 al kyl substituted with one, two or three groups
sel ected from hal ogen, Ol -06 al koxy, or hydroxyl;
02-C6 al kenyl ; 02-06 al kynyl; 03-06 cyl coal kyl; 03-05

CYfH %'ek S&bﬁﬂeélgd;g iéiggt‘%@e oﬁw"‘@ £ %}%eﬁltl%r Whoxyl,

sel ected from

adlydhiydeeakypky, Iy amﬁw Q:@Vdamsti@lrﬂ@bdaﬁtop)‘rﬁeft@}i%ho ethyithio;
3- or 4-pyridyl; aryl substituted with one, two or

ey @ﬂbﬁp&@teéwéwreed tivooen recgrambk eklectsidt ram C1-Cy alkyl,
r box am no, am do, carbani de,
rFEatnf ;%83 ?ﬂe 9 e d'E%% ?fﬁ*.m& smidog_cgypanidgy r MgiAarto,
t sel ect ed
fron&lgabl ejﬂk”?% ni { Hd@%(e:g(ﬁ% $3C9 d&ﬁde al koxy,

am no, am do, car bani de, ner capt o mat hyl t hi o,

ethylthio; furyl substituted with one, two or three

g\ﬁ@*@gyemtémvéww n &l BL vOureih K34l gndniRt imdepeatamby \Are one of
am do, carbam de, nercapto,

deh P%!% %@ﬁ%gﬂomﬁ amwp QBSHNG oy e graosen.
n@r y(fﬁfo%ﬁggéyg&ﬁro‘?ﬂ{eﬁﬁrgd r&g])?yplalgd'h&l kyI Igo%&:/ t 581{10

Im{yfaaaﬁlh@,, afiRbhyarh Binfie, ﬂiéﬂ&édt@'élkylthfb‘ @fl‘%'r tﬁﬂé@ﬁw‘é'rté#?leg 3
with one, two or three groups sel ected from 01-04

& Iéymyrldrsﬂ thary|, Ftyaﬂ!rb/émvIenytalpdebyfdeqryladubebd}atecbmtirn@ne two or

m do, carbam de, nercapto, nethylthio, et hP/
BVPPIPHPS SEEATLIEE it ad, 14D BHOPI eagRRmsaIoxY.

%ﬁtﬁ&tsﬁgidgr Qépogﬂ’\ 0%4 rﬁér&( tBaﬂletg{ﬂhloc afn gﬂﬁ%l rrg‘Jf do%'h ﬁ?ﬂdyl

y, ani no, am do, merc hyl
etibatlitith Qi bn@6 tvid K}aﬂﬁbéle @ﬂéﬂf&'stetécﬁﬁi WDFﬂhC(P@% alky¥ono,

t hree groups sel ected from ha ogen, 01-06 al koxy, or
hgmowfylaideozd@&lmweawwq D@0 cab ity Inyerd@ 06 methylthio,

m{l oal kanosy 03- 06, cycl oal kanoyl substituted WI th
Ithipy iy SUbR e dow il g5 sBiCe et BEES PEWPR SRS, frenn-©eCe

al gpm e ey BRRBRL o0 4, F RS, Hhtero
e, st nBpehaeT Ty are 3 g0 B reé Hlkps
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthic; thienyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carhoxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio: pyrroly! substituted
with one, two or three groups selected from C4-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio;
Rs and Ry independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamine, amido,
carbamide, alkylthio, aryi, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; aryl
substituted with one, two or three groups seiected from Cs-Cy alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,

ethylthio; 2-, 3- or 4-pyridy! substituted with one, two or three groups selected
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wherein, RO is one of the substituents selected from
the group consisting of: H 01-06 al kyl; C -C6 al kyl
substituted with one, two or three groups sel ected
fron1ha|ogen 01- 06 al koxy, or hydroxyl; 02-06

e rr T N —

t h )

mez%ﬁ? ﬁ%ﬁ% PRSP soPs RuKRLN Sl Wt B ires groups

seldctedr frérrpﬂlr(dwalky@f NikroS st dyb futﬁlﬁeﬂt ded) SIR6xy, taMRind! amido,
three groups sel ected from 01-04 al nitro,

carbandeyineredpde hynadehyitldk ooty itraa Wranﬁmmntm@d loaihi dee, two
mercapto, nmethylthio, ethylthio; 2-, 3- or 4-pyridyl

or Hupstadroupedeladted dram Gmos alkyl,hnitre, gatwxy!, @écueﬁwed alkoxy,

fron101 04 al nitro, carbox aldehyde al

o ) gnpaeoa%vgebmﬁra%otonmeéa&wo SoviyPs Wiyl Subsituted
th bstituted th
iy, it \%%l%rcﬁg%efﬁ’%@é'l GG R0 ks By Carboxy

améh? YIt 0X@4§ﬁmﬁffﬁﬁg80 yrany? 'su r%ﬂﬂﬁtegﬂ%ﬁiﬁ9gﬁgyhmo

pyr &l Slibdtiies WP W, %@be&-ttﬁﬁ’eé b%ﬂd%ls&éct@ld% ol gf Qlkyl,

car boxyl, al dehyde, al koxy, amno, am do, car
nitroer capbryl, nakleplddi alketyhyhiiio; ablidenarisahigi tm‘é@@bpto
with one, two or three groups sel ected from Cl- 04
medhipio, amyan car boxyl, al dehyde, al koxy, ami no,
anido, carbam de, nercapto, nethylthio, ethylthio
pyrrolyl substituted with one, two or three groups
sel d fromO01- | kyl .. nitro, carboxyl, aldehyde,
X apd %JWF SPERARBLY 4ff o,g Q,‘yd}”ﬂam de, nercapto, methylthio,
et hyl thi o; 01-06 al kanoyl substituted wth one, two or
three groups sel ected from hal ogen, 01-06 al koxy, or

Mohy ¢ é?é?éL ly, Qﬁ? Q@@dﬁ@@%ﬁ Ty f%ﬁnﬂ'aksubshi i? Qgélgpcorpﬁound

cyc anoy cyc oal kano

betﬁ?%hataMﬂerMedlhftﬁét W‘r@%n‘ﬁis@b@éﬁ@ﬁ* ihd&mMhagare OIS SONH;

koxy, or hydroxyl; adanantine fornyl; substituted

R mdamanti ne fornyl; aroyl benzoyl ; furoyl, pyr anoyl ;
t henoyl; pyrroyl; Xl is O, S or NH; or, R3 and R4
i ndependently are ,r _XiRiO X2F 11 wherein, R10 and
Ri | independently are one of the substituents sel ected
fromthe group consistj . H, Cl-06 al kyl; Cl1-C6
al kyl substituted with or three groups
sel ected from hal ogen, ﬁ%, or hydroxyl;
02- 06 al kenyl; 02- ~ 03-06 cyl coal kyl; 03-06
cycl oal kyl substi t uf one, two or three groups
sel ected from hal ogen, 01 06 al koxy, or hydroxyl;
aryl benzyl furyl pyranyl thienyl; pyrrolyi; 2-,

substltuted Mﬁth one, two or

Wh‘%fﬁff‘e&gjﬁ @ussoféléé éabgauw@rﬁe@pi@dﬁrankshp gravp censisting of: H;
Cfra PRy Crall FaiftisRed i off nos Tige %95395 SSBptagt from
' h
nai B G ST RO oE BB G SRR o

cyic.%ié‘ll'{w cati, clo‘éﬂ(ypéﬂﬂ)ﬁﬁute@ﬁ(ﬁ%%ﬁ thHeBPWréQ'gPou% selected

et hylthio; furyl "substituted one
frorgfhal@gerse@{%%@kéiwmr%o%xw TR b@rhiyfl Ofur@aphexyl: thtenyi
al dehyde, al koxy, am no, am do, car bani de, rnercapto
pyrostihght & or ephydyihiaoy! gybstityted swiths tdrisytted ol threengroups
two or three groups selected from01-04 al kyl, nitro,
selecie® dsom  Caldetlpde niten, kearpoxvmmialiehydai @doxyaabmin,damido,
nmercapto, methylthio, ethylthio; thienyl substituted
with one, two or three groups selected from01-04
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 from01-04 al kyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio,




wherein, R13 is one of the substituents selected from
the group consisting of: H 01-06 al kyl; 01-06 al kyl
substituted with one, two or three groups sel ected
from hal ogen, 01-06 al koxy, or hydroxyl; 02-06

al kenyl ; 02-06 al kynyl; 03-06 cyl coal kyl; 03-06

cycl oal kyl substituted with one, two or three groups
sehiestiod heeaphal 50X o QLo YT Qx8lituted wi
aryl ; benzy]%Igb urn&&,ﬁﬁgj)i/ér);ey&@tp%t EI g;)rgf %@?ﬂg' ?{%%imtﬁd, with
SmeoMmgpmreedgtquparwlecsaﬂbﬁmmtmt@ﬂalwt hitronearbbxd, aidehyde,
three groups selected from01-04 alkyl, nitro

CHIB X AMING| @@H%e oaén%s@ MEHEAR0, éfﬂﬁthﬂth'%aﬁﬁé(ﬁli“@e furyl

SERERmES Pt Mindr Bl o lbRiseBetntipt corBbg hivo
fcéﬂf@x?l,l’a%h%é‘,yélk Xy | ggmo %ﬁlﬁgxé(érba%ld%ew&ﬁaptal K% thio,

am no, am do, car am de, mercapto, nethylt
ettiythiohpwanflsupbtitateastittt atee dvovb t threengou paeeledted fro@eC,-Cy
groups selected fromO01-C4 al kyl, nitro, carboxyl,
é*l'kdérwf&e Cam%kwid@ﬁdﬁoaikam c%nm@aarb@m @@rbarreda:aper@apto
l.t hio; rany substituted wt

TR kPRt BB S QA0 BHP Gt e o e iptec
$3RPEXY, B,

nmer capt 0 al%?ﬁ@?ﬁr%&%t h ehtyﬁ'il%noéwm)WaenyI sa?u@g(?laégrg&a]de

widrtagaemetwithior difyliae; gnoups sabbiecteadwfil ameCltwEaor three
al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

SFﬁLiﬂ’é  selegtesh o Crrfer aiéiplt @itrmaarﬁnxwhuaédemﬂﬁyaknm amino,

B okt oot MBRY e Rioabscaatend faRguted

C
S At S

ChCgealgemyns Cseleatkgdof(r @p@@le@@@ﬂkaw 063éﬂsk09<cyoa|I<Hnoyl
hydr oxyl ; 02-06 al kenoyl; 02-06 al kynoyl; 03-06
%Wfiaﬁww%we f@@@‘ahmr@wwd frgfmrb‘yatiwqam &t Gaiallpxy,

r oups ted fr

AR oA B P R R BT e el 2oy

ﬁl@'&ﬁ%# f n furoyl; pyranoyl;

t henoyl ; )I/rtﬁ%wi p\/@ggy% sb@ égYNgl or NH R3 and R4
Rﬁm&pﬁmdﬁepérydeam@ arevvherel n, R6 is one of the
substituents sel ected fromthe group consisting of: H
C -Cs alkyl; 01-06 al kyl substituted with one, two or
three groups selected fro og{g@, 01- 06 al koxy, or
hydr oxyl ; 02- 06 alkengl; kynyl ; 03-06

cyl coal kyl ; 03-Cs cyeg stituted with one, two
or three groups sel eceed\from hal ogen, 01-06 al koxy,
or hydroxyl; aryl; benzyl yl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with
one, two or three groups selected fromO01l-04 al kyl,
wingren, Rea&rdrexyd the aLibeitystes sakieR Yromathengoumobtkdsting of. H;
carbam de, nercapto, methylthio, ethylthio; 2-, 3- or
f&r‘ﬁwukﬂyﬁ Sats¥or bk ion wih one, o t%rreetgﬁw@ gtlenipd from

G, Couih koo MV B Yot ciss W Ui 60 kS v
@H&‘élk&hb‘} C@fd%:wa!k?“Qé‘&étﬁd{é@%tﬁ"otng Mor ﬁwY\é'-é gt ogk@{s@%oted

groups selected from CL-C4 al nitro,

fednd elajeden, @hmxaékowndﬂmydmydcarylcaé:bm mza,cl, PREEAPUdenY!;
met hylthi o, ethylthio; pyranyl substituted wth one,
RYEIVEr 24 Fr €& 4ouips; sail esbeduiodomito e bab kyl thres Graps

SRR Retnyt LR 6770 Ry io0Hl GIeAHEBng oL e Py EBice

with one, two or three groups selected from01-04

al kyl, nitro, carboxyl, aldehyde, al koxy, am no,

am do, carbam de, nercapto, nethylthio, ethylthio
pyrrolyl substituted with one, two or three groups
selected from01-04 al kyl, nitro, carboxyl, aldehyde,
al koxy, am no, am do, carbam de, nercapto, nethylthio,
et hyl thi o; 01-06 al kanoyl substituted wth one, two or



substituted with one, two or three groups sel ected
from hal ogen, 0i-06 al koxy, or hydroxyl; adamantine
formyl; substituted adamantine fornyl; aroyl; benzoyl;
furoyl; pyranoyl; thenoyl; pyrroyl; X2 is 0, S or NH
or, R3 and R4 independently are Xi R7 X2Ra /. a?(
wherein, R7 and R5 independently are one of the

e nf I
g’%p%%mg?k@tefca%% %‘étﬁﬂp id, %L}@tgﬁ gutoggxaogﬁ!dgﬁémt.med ith
tdmeeeva@botipse gak@etsedacferdoﬂa@rh at-ogenlkylD hit@6 calbkppyaldetryde,
hydr oxyl ; 02-06 al kenyl; 02-06 al kynyl; 03-06
AHxFaldyne, Genide @maﬁawymgg@@m troeed gt ethyReio; tfiugy!

o190, 1055 LB g
RUFEALY laridetiyde, alk&f %n@%'éjr?fldo gLy ﬁ&ébé%r{:%ta‘ Eﬂ)\%tﬁynhlo,

one, wo or ‘thre roups sel ect e rom

rithyithio; pmh@!mlbstltaiedahMe abdKOMMreeG{gﬁoﬂps selgttd® from C1 o
carbam de, nercapto, nethylthio, ethylthio; 2-, 3-
Aligyly ity Casbmed. i aldehydewnlkxp meninpwamisto, chrtaidg. onp@apto

SRUBALS. ABlo? Hisrte Sehhusedhvrh B iemiee e ign e e
&l Lt O UG, éa‘r'!p&%'l ta&e@%ﬁ%‘y%lﬂoﬂﬁ%miﬁ%n%ot rB&mide,
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SebS b tdtye t
SRS LUTO) 044 081 140 0 LBE B TR ANES 8L 2oLy
b?erhwgithylf adsthanter @nyyl; saifstivmd adgpyantokybim-arod: b@rzoyl;
ridyl; aryl substituted with one, two or three
éF@Mb@y'@é‘P@cff@ﬁW'r BYf @l-veenak i O, SWitNid, car boxyl
v, am no, am do, carbam de, nercapto,
% f@j Fg 'hgep qﬁ%}é& thl 0; 2-, 3- or 4-pyridyl
substltut ed wwth one, two or three groups sel ected
from Cl-04 al kyl, nitro, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, 2Raret hyl t hi o, and
ethyl thio; furyl subs;élt \{h one, two or three

groups selected from nitro, carboxyl,
al dehyde, al koxy, am no, ] car banm de, mercapt o,
met hyl thi o, and ethylthio; pyranyl substituted with
one, two or three groups selected from Cl-C4 aI kyI

A x an no
Wh‘ét Fg@allé%ﬁéroéghet é&%ﬂ%@ﬁgﬂﬁ%}ﬁc oyfg tléef %gﬂupﬁ,ogmsnng of H;
Chicmty sebst Q&WSQ@)SWJ%@ VAfond, Wo BF thid¥ §r%u9§ @@@éted from
sel ected from Cl-C4 al kyl, nitro, carboxyl, al dehyde,
abkggy, Carienalkoapi do, hy@mwamngé‘.ﬁ alkedpt;Coratidyylit 00,
substituted with one, two or

d |
?ﬂ?%azkg éugs CgféP%l%{J?é&%ﬁ*téWﬁ@sﬂiwea|twy|or thiee gioups selected

b d h a am d car ba
e on. Tt iy Pl R ey ies ™o R gwwg&wﬁenv'
I tout ed owid. e, g
?%ﬁf’hm oger af&’éﬁ’@@%ﬁ%ﬁ ol oS, §Ebe roups
atlketndyitom @2r C6 atilyk ymioy| car@@x@Galddemldﬂmmylamn@ 4hido,
| oal kanoyl substituted with one, two or three
DAL GletR. MG BUuiIOGE: @60%114%5493/! saheiuted wih

?Mgr%yéfgv%%%Eé%g%eﬁed%%gfﬁ%b bt A Reby

@E)(bipylamn?&l hsidd, @ai@émﬁ)‘]@ Aerdaptds mt@ithN eth@finio;R3uryl
nd R4 independently are

subsntuted with one, two or three groups selected from Ci-C4 alkyl, nitro,
carboxyi, aldehyde, aikoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; pyranyt substituted with one, two or three groups selected from C4-Cy
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethyithio; thieny! substituted with one, two or three groups selected
from C4-Cy alkyl, nitro, carboxyl, aldehyde, alkexy, amino, amido, carbamide,
mercapto, methylthic, ethylthio; pyrrolyl substituted with one, two or three
groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio; C1-Cg alkanoy! substituted
with one, two or three groups selected from halogen, C+-Cg alkoxy, or hydroxyl;

C2-Cs alkenoyf, C»Cs alkynoyl: Cs-Cs cycloalkanoyl: Cs-Cg cycloaikanoyl

2]



wherein, R3 is one of the substituents selected from
the group consisting of: H G -C6 al kyl; Cl-C6 al kyl
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alr Kexgnd Bmndeperatantp areear bam de, nercapto, nethylthio,
and 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, carbanmni de,

mer capt o, met hyl t hi o, a?d’ | t hi o; pyranyl
substituted wth one, étwo hree groups sel ected

from Cl-C4 al kyl, nitgg] carb xytiReal dehyde, al koxy,
am no, am do, carbam gwe%gpt o, methylthio, and
ethylthio; thienyl substitdted with one, two or three

groups selected fromO01-C4 al kyl, nitro, carboxyl,
al dehyde, al koxy, am no, am do, carbam de, nercapto,
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é&g%%g%clzé’pt@,rrﬁethylthzo, athylthio; 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from C4-Cy 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 C4-Cy
afkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapio,
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-Cy4 alkyl, nitro, carboxyi, aldehyde, alkoxy, amino,
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wherein, R5 is one of the substituents selected from
the group consisting of H Cl1-C6 al kyl; Cl-C6 al kyl
substituted with one, two or three groups sel ected
from hal ogen, Cl-C6 al koxy, and 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
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nmer capto, methylthio, and ethylthio; pyranyl
substituted with one, two or three groups sel ected
fromCl-C4 al kyl, nitro, boxyl , al dehyde, al koxy,
am no, am do, carbam pto, nethylthio, and
ethylthio; thienyl s &R one, two or three
groups selected from yl, nitro, carboxyl,

al dehyde, al koxy, am no, car bam de, nercapt o,
met hyl t hi o, and et hyl t hi o; yr%dlyl substituted with
one, two or three groups sel ected from Cl- CA aIkyI
nitr al koxy, am no,
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C3- C6 cycl oal kanoyl substituted wth one, two or three
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or three groups selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthic, ethylthio; 2-, 3- or 4-pyridyl
substituted with one, two or three groups selected from C4-C, alkyl, nitro,
carboxyl, aldehyde, aikoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio; fury! substituted with one, two or three groups selected from C4-Ca
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio; pyranyl substituted with one, two or three groups
selected from C+-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methyithio, ethylthio; thienyl substituted with one, two or
three groups selected from C4-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapte, methylthio, ethylthio; pyrrolyl substituted



wherein, R7 and R3 independently are one of the
substituents selected fromthe group consisting of: H
Cl-C6 al kyl; Cl1-C6 al kyl substituted with one, two or

t hree groups selected from hal ogen, C1-C6 al koxy, and
hydroxyl; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6

cyl coal kyl; C3-C6 cycl oal kyl substituted with one, two
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fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy,

am no, am do, carbam de, nercapto, nethylthio, and
¥ Rhiso; thienyl 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 hyl thi o, and ethylthionpyrrolyl substituted with
one, two or three gro ‘{M*fted fromCl-C4 al kyl,
I

nitro, carboxyl, aldehyde, k 'Y am no, am do,
car bam de, nercapto, hyl ¢ bi o, and et hyl t hi o; C1-C6
al kanoyl substituted w , two or three groups

sel ected from hal ogen, Cl-C6 &kkoxy, and hydroxyl ;
C2- C6 al kenoyl ; C2-06 al kynoyl; C3-C6 cycl oal kanoyl ;
C3-C6 cycl oal kanoyl substituted with one, two or three
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furyl; pyranyl; thienyl; pyrrolyl; 2-, 3- or 4-pyridyl: aryl substituted with one, two
or three groups selected from C4-C4 alkyi, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methyithio, 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,
ethylthio; furyl substituted with one, two or three groups selected from C4-Cy
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,



wherein, RO is one of the substituents selected from
the group consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl
substituted with one, two or three groups sel ected
from hal ogen, Cl-C6 al koxy, and 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
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C2- C6 al kenoyl ; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;
C3- 05 cycl oal kanoyl substituted with one, two or three
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nitro, carboxyl, aldehyde, al koxy, am no, am do,
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thi enyl substituted with one, two or three groups

sel ected from Cl-C4 alkyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, carbam de, mercapto, nethylthio,
and ethylthio; pyrrolyl substituted with one, two or
three groups selected fromCl-C4 al kyl, nitro,




When Rl and R2 independently are wherein, R11 and R12
i ndependently are one of the substituents sel ected
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, G -C6 al koxy, and hydroxyl;
C2-C6 al kenyl; C2-C6 al kynyl; C3-C6 cyl coal kyl; C3-C6
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nitro, carboxyl, al dehyde; koxy, am no, am do,

car bam de, nercapto, nefhyl {h¥jo, and ethylthio; G -C6
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02- 06 al kenoyl ; 02- I K yl; 03-05 cycl oal kanoyl ;
03- 05 cycl oal kanoyl substituted with one, two or three
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%droxyl adamantine fornyl; substituted adamanti ne
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groups selected fromCl-C4 al kyl, nitro, carboxyl,

al dehyde, al koxy, am no, am do, carbam de, nercapto,
nmet hyl thi o, and ethylthio; pyrrolyl substituted with
one, two or three groups selected from Cl-C4 al kyl,




or, R3 and R4 independently are X1 R7 ---X2R8

wherein, R7 and R8 independently are one of the
substituents selected fromthe group consisting of: H,
Cl1-C6 al kyl; Cl-C6 al kyl substituted with one, two or

t hree groups selected from hal ogen, C1-C6 al koxy, and
hydr oxyl ; C2-C6 al kenyl; C2-C6 al kynyl; C3-C6
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nitro, carboxyl, aldehyde, al koxy, am no, am do,
carbam de, nercapto, nethylthio, and ethylthio; Cl-C6
al kanoyl substituted with one, two or three groups
sel ected from hal ogen, G al koxy, and hydroxyl ;
C2- C6 al kenoyl ; C2- qf?l:;/no ; C3-C6 cycl oal kanoyl ;
C3-C6 cycl oal kanoyl s [ WRth one, two or three
groups selected from Cl- C6 al koxy, and
hydr oxyl ; adamantine for substituted adamanti ne
fornyl; aroyl; benzoyl; furoyl; pyranoyl; thenoyl; and
pyrroyl; X1 is O, Sor NHL X2 is 0, Sor NH or, R3

ARG H RdeReBERRLL ¥l Snts selected from the group consisting of: H;
C+-Cp aikyl; C1-Cp alkyl substituted with one, two or three groups selected from

halogen, C4-Cs alkoxy, or hydroxyl; C»-Cs alkenyl; Cs-Cg alkynyl, Cs-Cs
cyicoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C1-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-Cy 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, carboxyi, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio; furyl

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



wherein, RO is one of the substituents selected from
the group consisting of: H Cl-C6 al kyl; Cl1-C6 al kyl
substituted with one, two or three groups sel ected
from hal ogen, Cl-C6 al koxy, and 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

I h I
e L R R T
Sthigthiod ppiyani/idy b stitated wiglidsd, ltwcubemrem drouenssiedtvdrom Ci-Ca
three groups selected from Cl-C4 al kyl, nitro,
@éIfyI)quJ, cegbervh yaldehyalek ey, a’cm“ﬂﬁé,, al@fﬁOd@arb@m@farﬁ'\@réapto

t hi et h
TR PG ST el SRS nth PaoiugionthiPasT s asieoted
t y. r I d ;
%”ﬁ%?“a%%ﬁzﬂ e et Aol B R
amstcaitby bhidmyathid, wilithsdbgiridit @bswiiida ane,orle\waweror three
three groups selected fromCl-C4 al kyl, nitro,
@ﬁ@tﬁ@xw lectadl deiy de; Caalkmb(ywItrcamaﬁboxyhrﬁi@@yd@arakkam damino,

ST ettt P eon. nooiny Bio il col e ot pubptiuted
Wtﬂ'@n@lfv%%qmé\él roid & (f‘?eot&?frgﬁ)ﬁ“}éjiogeﬂl éeh?ggﬁox@l&ﬁgéfmxyi,

am no mer capto

L0 tlkieasy!t [M.eTy |aII§/bIb§3It I(tsu@@(tyWOblRa@cﬁw Chuvy oycibdik@eyl
groups selected from Cl-C4 al kyl, nitro, carboxyl,
& erdtytae withlonex o amthres; granpe eclediad Fani Ieféogerre Ecé?maikoxy,

Srb/Rrpig Slaniaiiis it DsuR Slardiy R sy feniovt

[ L0 . : i A am no, am do,
?g&%a%rgﬁéﬁﬁg%?gﬂoﬂ%%?ﬁ i téh|§g%wand et hyl thio; Cl-C6
al, karoyl R sinbsjdridehedard th one, two or three groups

sel ected from hal ogen, C -C6 al koxy, and hydroxyl ;
C2-C6 al kenoyl ; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ;
C3- C6 cycl oal kanoyl subst ||\I ut ed with one, two or three
groups selected from Cl C6 al koxy, and

hydr oxyl ; adamanti ne i tuted adamanti ne
fornyl; aroyl; benzo furo 6yI°anoyI t henoyl ; and
pyrroyl; X1 is 0O, S or , 'R3 and R4 lndependently
are wherein, R10 and R11 1 nd&gandent|ly are one of the
substituents selected fromthe group consisting of: H,
Cl-C6 al kyl; Cl1-C6 al kyl substituted with one, two or
Where, G048 %Ir@‘é&@ﬁ’déﬁt@@{@@ﬂ@gﬁme &Ibs%eﬁlcd@ew@ze@m@m
hydr oxyl ; al C2- C6 al kynyl

il aroad kWsust@@M—ip@cE@aIHnyCIswmwlBubmﬂut\w wnthcme vianor
or three g roups sel ected from hal ogen, Cl1-C6 al kox%enyl

QRE BpdPdRglecedrfyam “Ié‘IéISJPVI C1‘Q§r9y|10><}’p‘§fr’“aﬂ‘ii§q’xy| t4-end
r d itute

Y ahfhys i b B0 SRRl b o
fRkdd Qrou%@rs*é%Yéd fr@n'ndﬁ‘fmﬁg Lb@é)kox?r@r%dr@ml dé}yl benzyl:
car bam de, nercapto, et Hyl thi'o; "2-, 3-
faryl4evpymit dizienyl; pyrrolyl;, 2-, 3- or 4-pyridyl; aryi substituted with one, two
or three groups selected from C1-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, aming, amido, carbamide, mercapto, methylthio,



substituted with one, two or three groups sel ected
fromC -C4 alkyl, nitro, carboxyl, aldehyde, al koxy,
am no, am do, carbam de, nercapto, methylthio, and
ethyIthio furyl substituted with one, two or three

et BHRyBT TPRiyed Aihranc- P tied BEpHRsoSORBPALHD Cr-C:

B R
m@ﬂh&!’ttﬂo Cétﬁﬁ% 1 ggﬁirﬂﬁhé( zttﬁ 50%}‘th anPtﬁtdmree groups

car bam de,  mer'c and et hy
seldvted tons UDSC, talk@ d nitdd, rca@lf:‘@xylt W@ie‘h&dé hep@xgr QM‘%&) amido,
selected fromCl-C4 al kyI nitro, carboxyl, aldehyde,
cadbdoie, menmtamo, amt@dthlocmtmmwehleneirmtrmtedmﬁth)drtehtm or

and ethylthio; pyrrolyl substituted with one, two or
thiiegr geoupsosplec éf@ﬂe Feomligl- itral kgiooxyl tafd)ehyde atkoxy,

car box J@ al deh al koxy, am no, am do, carban de,
i RIS, AR MEnmSToana, BRHINYG S EePT ol pspsttuted

SU [ th one ree el ect ed
wif SibnaThg % W""&f @J%O%Skﬁ%‘?c{e&’n?foﬁg/o(?bg [alklp g0, Carboxy,
0 yl k
ARy %ﬁh@*? PP saratie, Rl Bty e
C1§£E@élﬁ§n§3ﬂ|s@§sﬁ€itéd Rith Bﬁb% or tﬁ?eé?ro%' Eg,é}e t&d'Bom halogen
hydroxyl; adamantine fornyl, sub (famant i ne ’
C @7 aifbxy, ar byHroxXye ie.ons alkénbﬂybg QYAIRAA; CJ—CE@?MbaEk@HQyI
rroyl; X1 is O, Sor NH X2 is 0, S or NH
Cségmwcti@aikam)éf%mblmd Mt cosplsundr diregtgroups selected from
har maceutically acceptable salts is supplied, in the
ha%@ﬁﬁt &G raéif%ceuhydfaxy!c@@t@cgntm@forwl Sw@ﬁtltﬁltaﬁwedamantme
f i a]tb It]jtﬁcgyt?ar rrace ‘call accept able carriers
orf eVl PERF oNERRY! Thehetk PYHORE Xo IpPovi e Ke is
0 %rblIgNHorrprl sing the above conpound, useful for
'préventing or treating netabolic disorders (including,
but not limted to, diabetes, insulin resistance and
obesity, etc). On the other hand, the invention
Furtebat&e grefdrisly"mheed |9En9h9}4ﬁfér'vﬂ9u@fhé Fa%@b'cﬂg 3 X and Y
nmet abol i ¢ di sorders, including, but not lifmted to,
indgpabeertty, arern3uSion NI-ésﬁ%samﬂ@ tmt‘abemte&tmare etc. The
nmet hod conprises adm nistering to a subject, who needs
or would Iike to accept treatnent or prevention, an
effective dose of a compound that selectively
regul ates the gl ucagon- eptide-1 receptor, or
phar maceutical ly acceptlable salts thereof to thereby
treat or prevent the d seases"""f)"f'x&rrptorrs. Preferably,
t he above netabolic g are prevented or treated
by admini stering an” fve dose of a conpound of
the followi ng general formula | or I, or
pharmaceutical |y acceptable salts thereof and all
i soners and optical isomers thereof, or prodru s

ster
whereli it is o ¢riae ﬁ&@%‘lﬁ%@ﬂ*@aﬂe!%ﬁefé@pm Her ghaipteongistiag of:
Crﬁgla\(kaytl,eér 5 amﬁ bsqr%%d%ﬁ'nsortzg etwe()fr "three gr%ggs_lselécté%om

halogen, C-Ces alkoxy, and hydroxyl, Co-Cs alkenyl; C,-Cs alkynyl; Ci-Cg

cylcoalkyl; Cs-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Ce alkoxy, and hydroxyl; aryl; benzyt; furyl; pyranyl; thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
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orR2 Il wherein, nis any nunber within the range of 0
to 3. X and Y independently are 0, S or NH wherein,
R1 and R2 i ndependently are one of the substituents
sel ected fromthe group consisti ng of : hydrogen,
k , C n xyl, nitro
s BRI CPLr AR WEY P RRD BanC R gl ABcoupirgamice
me r AP | & hj r
p@iﬂg@%&gyif@_&grétﬁyi%@ !‘%y? b04. Ip%cljw ykrnéatﬁilt?(?mﬁ one fwo or
thrpy rgrelipsl sel@hednylons @hsd, i élWieﬂltr\U‘ CArRRA, aldeRyd é!llUx?eammo
groups selected fromCl-C4 al kyl, nitro, carboxyl,
arad o ehnpdmjdea hiepoapio, amtmwtmcaﬂndiethyh:rao Ifarvi ﬁﬁ)shﬂiﬁ&fmm @he, two
met hyl t hi o, ethylthio, and al kanoyl oxy; 2-,
or ﬁlrpwrws selgistod] frare &d-Gui alkylomitso, cabort, etld*ﬁheée gaﬂwp,sammo

|l ected fromCl-C4 nitro, carboxyl, aldehyde,
S GRS, R o, BN A ST BT SubeitHod Whone.

"W%%re“'rette%%“rs Bl TP Sy L BB PO cldebich, ity amino

| k . ' .
amgﬁgr bgﬁagﬁ,{ebrrer Cagap? ﬂgtﬂnilﬂﬁ yﬁ?‘{q é’[ﬁy thy Erﬁyl s%@tﬂged with one,
twRbKBRRYYr OIS seREFRTHHmM @?@%talk PUB% é“érb&yp "é?dehW@ afkoxy, amino,

three groups selected from

am@iy, barbgnjdea hdedapte mahkony anarﬁtﬁyﬂmioamrﬁ@yi sQ@étmga d&h one,
nmer capto, methylthio, ethylthio, and al kanoyl oxy;

twa oii tbwlgr@m%imme‘mm\m B4 eikei nitrancasbostyh méehgien afkexy, amino,
selected fromCl-C4 alk nitro, carboxyl, al dehyde,

améiq(&ﬁsbaﬁafﬂﬁ ﬁBerC%u‘Pdeme”b’Hg'Baﬁﬂ@I@th%Pc&thn ailsmomysuthzhwted

substituted with

11 h d al kanoyl lyl
oGt i, S e OB RS L kP B R0ty S a1l Moo

RN Lkgrrhoygaégbex%lk ncf\) dd&n%‘f ﬁ’ﬁﬁ qala]lj]lbag])éyiépﬁ—ﬁatcm;lgg‘w%n%f substituted
lJan Y Aar, 0 .

KSR SCH o3 280 SRARPEREIAILY B hd B

addwyshteggormal Mﬁute@Yﬁaﬁ@ddﬁﬂ@%m@h ks ! bé\ﬁ'ﬂo ioafuroyl yranoyl:
al kyl am no, ami do, carbam de, alkylt phe 8

theBequwrréylpyr isdy|S of NKHyl , pyranyl, thi enyI pyr r oI yl;
phenyl substituted wit h one, two or three gr oups

R; ard BendepandemiyGareC4 al kyl, nitro, carboxyl, al dehyde,
al koxy, am no, am do, car bam' de, nercapto, nethylthio,
et hyl t hi o, and al kanoyl oxy; 2-, 3- or 4-pyridyl
substituted with one, t hrfge groups sel ected
fromCl-C4 al kyl, Q%ro 12 %al dehyde, al koxy,

am no, am do, carb mer capt o nmet hyl t hi o,

et hyl thio, and al ka yl substituted with
one, two or three groups\setefted from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do,
carbam de, nercapto, nethylthio, ethylthio, and

wheébiaRO¥! Yot tlﬁy%tﬁﬂﬁ ugﬁlf&‘;kéaéc% tf@n M%{é}fv%‘@oqsﬁs‘fmg 8 H: c,-Cq

three groups selecte rom
alkygaChboxylky almdefiydewitRlok®Xdvo SMHRL g%g%eleﬁéﬂqw d8logen,
mercapto, methylthio, ethylthio, and al kanoyl oxy;
Ci-Chiatoyy, aubbydroxut;ed,-G tdkedpie, CLOW aliynfthCe€, ByRUBIRYI: C;-Cs
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde,
cycigrlkpixsubshithadowitagndotwac ar Hues @equmeeremamcbfrommmgmhuco-ce
et hyl t hi o, and al kanoyl oxy; and pyrrolyl substituted
alkayyy gf‘donréydr?% aby; ‘?Wé‘eftﬁyloaﬁgnﬁeﬂh@@vlenym'!in?ﬁ@ ou4-pyridyl;
a car bo al dehyde, al koxy, am no,
ary'aSﬁF%‘BﬁiteQ&?t[ié’H?u‘é"O Y rssafqyps met hyl thi o, ethylthio, and
al kanoyl oxy. On the other hand, the present invention
relates to a conbi ned preparation, whi ch conpri ses,
present either alone or in conbination with the
pharmaceutically acceptablx carriers or excipients, a
conpound capabl e of selectively regul ating
gl ucagon-1li ke peptide-1 receptor, especially
activating the function of the receptor, or
pharmaceutically acceptable salts thereof and al



orR2 Il wherein, nis any nunber within the range of 0
to 3, X and Y independently are 0, S or NH, wherein,
R1 and R2 i ndependently are one of the substituents
sel ected fromthe group consisting of: hydrogen,

al ogen kane ycl oal kane, hydroxyl, nitro, . )
Se@&%%ﬁiw U o R, NP SRLOhi %‘g?hﬁ‘%{%y?%ﬁi‘ho@m&% qnido,
am de, C 0,.al kyl t hio,..ether, thjoether, .
cafiRERBE! irodBo BB . el ShPnif 2° by ek BV g owngitutec
; I : [ ' ~ 1 or..thr
wiBYErel Yo BNBTNL, ARG LALER b en%, )\ Efboy,
alddhgaby dkoxa) kamiho, aBiiide, JWHEEmidear Pafiate, TREGHMIS; and
met hyl t hi o, ethylthio, and al kanoyl oxy; 2-, 3- 0Or
ethdthia; ifdiyl ssitdtietiuvitl onel hwo e, thitesog@upt ehestad oS C-C,
selected from Cl-C4 al kyl, nitro, carboxyl, aldehyde,
alkyl, koktg,, caibony, altleihyde, elvospnarino, menidaptarbameitiby htercagto,
eththhio and al kanoyl oxy; furyl substituted with
mefpdthie.nand etiithias Rratyssubstisded avith ereciwepraikge groups
nitr car yl | dehyde,, al koxy,, anmi no, am do, .
selfelaiplo Criter eyl oo cRlrPal catieh iR ke saihino, amido,
y - tRY bst - WLh gn ; r .
a0 e SRR S B L FiefReqwitn one,

tweS BF BREY brostedRvdl8 f ;. ARNRitroa gl hde
mer capt g,mbr%riet hyl t hi o@nlét@ﬁ%ﬁdtﬂ@g’, H’S?d%’?’%%‘%@?[@%g’ alkoxy,
ami, enyidos bddlahiitd tevddpio anethyitid, @thyithic® & yaroRN RSIbstituted
selected fromCl-C4 afﬁ??, ni9¢o, cagﬁoxyﬁi al’'dehyde,
withl @y fwanrnthreangroops csalbetstl dieomme); daptatkyl, maittoy | ¢drboxyl,
et hyl thi o, and al kanoyl oxy; pyrrolyl substituted with
aldghydet ik, tHPBE. grBids sarheenidd, fmerpagto, oanethiihio, and

oo 2 SRR AU MY e s s
; 4, i

L

crBice SOt BN SIT s IR A%, o or res

gro@ﬁs%le‘btétyfrbﬁ'vﬁaloééﬁ,)/d) -CRIRY! and RY@RY1; aBMATaBkiME formy!:
phenyl substituted wi t h one, two or three groups
sutsstittet! extlahnatinglfoGhyal depll, beinkog; fwaybaxyd py@ndehyteenoy!;
al koxy, am no, am do, carbam de, nercapto, nethylthio,
pyreaviyXz 8@, Sandlil kanoyl ani no; 2-, 3- or 4-pyridyl
substituted with one, two or three groups sel ected
or, Re @nddi« lodeaendantyfrer o, carboxyl, al dehyde, al koxy,
am no, am do, carbam de, nergq?to, nmet hyl t hi o,
ethyl thio, and al kanoyl ani.ng; " f'uryl substituted wth
one, two or three grou §92;cted from Cl-C4 al kyl,
nitro, carboxyl, aldehyde, alko am no, am do,
car bani de, nercapto thylth o,zgﬁhylthio, and
al kanoyl am no; pyra ub uted with one, two or
three groups sel ecte Cl-C4 alkyl, nitro,
car boxyl, al dehyde, al koxy, am no, am do, carbam de,
mercapto, nethylthio, ethylthio, and al kanoyl am no;
thienyl substituted with one, two or three groups
wheyginedteand Menindgperdentlyare ane of the subsfityentsaselebigdefrom

al koxy, amn no, i do, carbam de, nercapto, nethylthio,
the &g Eangsnghar: &l iy Pk kor Codkybsube tisiiad st anat two or

i one,  t r three groups selected from Cl-
thref §OuB Spiel Bomisiigie” SP aing B Ao St T Cs alkeony
_am bam .Gapko, L Qi 1 i Q, .and
O GF oyl P8 I EpalSl SEBER v AV S0y BHouth B (6%
thre®OfitcRipd | Jatk dté® frahP¥BIogRRPTNET, AkERATA! Caryl: .
ingenpion further pré@ides1$%E apﬁﬁicat?%ﬁo&g'?Wétmnzw’
above conbi ned preparatiomnzfor preventing or treating
nmet abol i ¢ di sorders (including, but not limted to,
di abetes, insulin resistance and obesity, etc.),
t hereby achi eving the therapeutic effect of
sel ectively activating the glucagon-like peptide-1




A. Definitions Unless otherw se defined, the technical
and scientific terns used herein have the neani ngs
commonl y understood by one skilled in the art. Al of
the patents, applications, published applications and
of her Ihl i cations a equences, which are derived
furdh BfasBhaPisank PGB e ot RyAaUs B4 SbS et oHthoas, two
i dn.thei ' i &S r rence. Wen there,is
or §B BebBs egiedMd KunE AR LR B MR AR, By
ik S as.e [ I - Ci j . ef the
anflh S apges, eefbose deckBie! ¥R ANCE! BS, SNy of, heor
4-pyiriagr spbiititedtiiensnanthve BFURFBE RFouph selRcRIETERY CY.ed alky!,
from gene bank and ot her databases, the definitions in
nititohi sagbaxy|, ankliehgtie d. alddwy, t emind, aanido,” azelaraieysadreapto,
herein refers to "at |east one" or "one or nore". The
metiayriihio,nrandbethythiai Semvtaubstiitedivdth lomeeitwor of dheeet groups
t he rel evant syn@toms and/ or diseases as a result of
selggtesdbBP: CurGe @Myhnifoocadiwhaalfalyds, salkery, pinainei @mido,
t.c..,caused various factors. . The term "diabetesg"
cafefiioR o Efientty MRLR. 6 hthinogeRng ursidei it one,
. chi Wi o0 o I .
g oy s 2e A B T o B BB BV Ror
amirfd, @miBb Ot @rBafrfits € fhdtéaptds Uhidhdeid, etdnan éiﬁﬂﬁ 5:  thienyl
function defect. Wth prolonging of tinme of s ering
substitubedi whiet@ss, two bhehmet ghripscsalesetideom CH-Gyodky!, nitro,
cannot be well controlled, it will lead to chronic
carboryl iatdethydrs atifoxyhemin s sareislbo cgeremisiec marsagipe snethyithio,

kidne¥|l nerve, bl ood vessel and heart, so as to
anq eHitie; cxirod/! subpbiHiesk with angr eve osfthiegvarpups gplected from

o 4SR5 G LGP o e - e
meé%?gf% AR AEFPINEDS B BhEnbl SitRlinkeugn ane. wo
or WISH, 4ub A6E8T 0 fdlRecL BBl SRR o8 o,
alkéheyli CL-Tsealk@oyll OL0s eyclbBkAhb; TS SERMSRKAMSE sMbstituted

exists in the type Il diabetes nellitus, alnost
witloconggyiwag drothremrgotpars@ed Wormhhalkgene MECE eko®l mnd
factors causing the type Il diabetes nellitus.

hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
furoyl; pyranoyl; thenoyl; and pyrroyl; X1 is O, S or NH; X, is O, S or NH;

or, R3 and R4 independently are

s N
P

wherein, Rg is one of the substituents selected from the group consisting of: H;
C1-Cs alkyl; C1-Cs alkyl substituted with one, two or three groups selected from

halogen, C4-Cs alkoxy, and hydroxyl; Co,-Cs alkenyl; C,-Cs alkynyl; C3-Cs
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The term "obesity" as used herein refers to the
phenonmenon that the quantity of fat in human body is
superfluous, the body wei ght of nman being over 25%
nore than the standard wei ght or the body wei ght of

woman bei ng over. 30% han the standard wei ght.
oy hRaRT ey S E SR AG rBBiTed WARCH T v o alfeeygrouns selected
am G~ dj cri di st urhance L )
ol AR o e RERE Pl AR, AR b AR Mg e
"n0fz a 0 [ S i §4 i
PYASYE 221550 ABRNHY BT SLESHILD DA Nt f BT Sroups
seleetddevront 105Gy EMPRitraC CARRM, edldehide t ARoR}, SAARS, tfnido,
some degree. The dose may be ‘adm nisterd as a single
cadhaszde, marcapiadmettisther, ethdaeibgitidong-, t3 dri¥epgidie sabsfituted
‘treatnent. The dose nmay cure the disease, but it is
withypnealwy eidiresi gedips os¢laptedy &orrh & sGamatiots nitle, ceapoxyl,
b 1geed d to repetitively adm nister the drug for
a*dﬁﬁ% BvidEPVhea bt 8FEdC.” TREPATBIR, "BREGARED e Sthdithig, and

ptabl e salts,, esters or other derivatiyve used
et REFEP S o dlkiey L B Mot dtecciobpRaeiied Jath bs
. ar Il r j,a,a; o]
a8 BBRYL M5B kol 2o B YA AR e N capto
melifBPRS, SshdT_Yh PRI A rah At Slichtifed AGS ohe, 80 B! thAdld groups
human bei ng, W thout any virulent effect. The
selectepofrants Ceid haliyhavidodcHeb @@t | Mileydd, @k PrAaihedamido,
The term "treatnent” as used herein refers to that the
caripguds evetapteymetioitbicarand efhwtiied thisngrngubstijuted wWitvene,
ot her hel pful changes. The treatnment al so includes the
wopRihheg Birunsaaeleppd fiom Corfs: FkYlt higoceapowyideidshydeealkoxy,

resent. .invention. The "inproving of the s tons of
amifio; pBNIG. GayRndle. bSSEARtA| STEAVIRG. aoageetWiteio: byrmoly
! i cal jtion refers to.that an .
sutPREEE CH SR, BB I B s S tetiR P, E ™1 vl nivo
iaf e [ e OF n ' .
corlOhfl aRATBSaREKT SRS oo afithSHaTnetkalo. Wiy,
and esthyltiseD €} 204 | Akdroyp Usdstidfed SRAN NERET fvd etﬁre"tl??reboﬁroups
sufficiently uniformso that a person skilled in the
selegted clromohalkdgeactCa@y alkpeyr idnyg bgdrogyia Gtepnddikshoyl; C,-Cq
anal ytical nethod, which is used to appraise purity.
alkgavl G1-enguei@abmabyk Codls exsidriihnayt bulbkiiyted vgjih one, two or
t hi n-1 ayer chromat ography (TLC), gel electrophoresis
threg, groynghegiasted IR dR g il en-eh Aty 0aRG IHgroxMpldpmantine
ufficiently pure also refers to that, even if further
forrfy pbetfitentat i e BB RN nzOe eY PriesgNt Hialoy
ZMIS ?‘btri ity and biol ogical activity, of the
n

anoﬁ%%é?yellﬁjg% W | ot changed. The nethods for purifyng a
or, ROBREUANntEpSRIhtlytargubst antial |y chem cally pure are
I

known to thoSe skilled in the art. However,
substantially chem cal | re conpound may be a
m xture of stereoi§§ rs or>jsoners. In this case,

further pyrificait y in &4 he specific
activity of the co Me term"prod rug" as used
herein refers to a conp that is admnisterd in

vivo, which can be netabolizé&or converted into an
active formin terns of biology, pharnacol ogy or
therapeutics. In order to prepare a prodrug, a

whepbiy, Rag antii Rl ihdepsridendly cranmienst the!dubbetuentl §d18ete8Grom
that the active conpound nmay be reproduced through a

the graessnsstingeofabb |G sty alkige (hrOgalygl substihsed esthgmed tas or
a precursor having the changed netabolic stability or
transportation property, so as to nmask the side effect
or toxicity of the drug, amad inprove the taste of the
drug or change its other properties. Once a
pharmaceutically active conmpound is known, those
skilled in the art may schenme out the prodrugs of the
conmpound based on the know edge of pharmacoki netics

we




388-392] The term "substantially" identical or uniform
or simlar as used herein neans, which may be sonmewhat
changed in the context according to the conprehension
about the relevant techniques by those skilled in the

oA i A T T S
use

CoyE By S S S Eﬁm&?ﬂp%%ﬁ*@ig%m?%% two or

thre e sd Q@Iec!é&%%hél@%@?rc{ &% I n@%?@%b aryl: benzyl:

non- agueous or any mxX

furfic pgkinyhtthienyl; pgrrose@-ner ef A-pyaligs aND saptitGRUBVIFRbh&Mwo
of two or nore. The term' 'subject” as used herein
or threkugtes pé wetacienh droamiGreCs allglichitras cdipxylc alldelyate! latkoxy,
pi g, rodent, etc. The experienced executants shall
a”&@mﬁﬁmdcﬁ'ﬁ@nﬁﬁﬁj gagrcapta, hoeihthion ard sethyliihoe 2and- or
cept the Freventl on and treatnent of

4‘pd'ir’§%?‘ét§9t‘§ﬁ88 with 6 EpiWe &t tyRe gr%fp%§§ieéta¢efrrwns@1-04 alkyl,
nitigl LB BAENTRET Sk BB, BENE G iR DRereanto.
mel AR é.'?dbtélﬁ EhnH”'f &1 Sosti@edd %ﬂ t@Bb{)F\L{ﬁ%kC%F%@S

or théeir IOC en1ca nanes as pu

sel6otsa frb@eC B, Hkycauns: |chl1ﬁ3)@?pélﬂgﬁyd]e reﬁ!@@ﬂ} Qmino, amkldo

regul at or The present Invention provides gl'ucagon:|i
carpaptideleméroages phethyitagylaaiosthy kiey §hﬁn9ﬂﬂkmm’t§6’mﬁﬂ'ﬁone

to the group of drugs for preventing and treating
two or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, and ethylthio; thienyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
and ethylthio; pyrrolyl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, and ethyithio; C-Cg alkanoyl substituted with one, two
or three groups selected from halogen, C+-Cg alkoxy, and hydroxyl; C,-Cg
alkenoyl; C,-Cq alkynoyl; Cs-Cg cycloalkanoyl; C;-Ce cycloalkanoyl substituted
with one, two or three groups selected from halogen, C-Cs alkoxy, and

hydroxyl; adamantine formyl; substituted adamantine formyl: aroyl; benzoyl;

furoyl, pyranoyl; thenoyl; and pyrroyl; X1 is O, S or NH; X, is O, S or NH.

When Ry and R; independently are

} ——X1Rq2

BTN

XoRqa
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di abetes. The invention relates to a conpound of the
follow ng general formula | or Il or pharmaceutically
acceptable salts thereof, and all stereoisoners and
optical isomers thereof, or prodrugs having sane

phar macol ogi cal effect therewith, esters, solvates or
nmet al conpl exes thereof, orR2 Il wherein, nis any

Wh;é?éemg& %F&@i%ﬁﬁ'%ﬂe‘?‘w@%ﬁti)?%ré) ofe of RN dustSFREAERLS Yom
the group consisting of: H; C;-Cs alkyl; C1-Cg alkyl substituted with one, two or
three groups selected from halogen, C+-Cs alkoxy, and hydroxyl; Co-Cs alkenyl;
C2-Cs alkynyl; C3-Cg cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C1-Cs alkoxy, and hydroxyl: aryl; benzyt;
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, methyithio, and ethylthio; 2-, 3- or
4-pyridyl substituted with one, two or three groups selected from C4-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, and ethylthio; furyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methyithio, and ethyithio; pyranyl substituted with one,
two or three groups selected from C,-C, alkyl, nitro, carboxyl!, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, and ethylthio: thienyl
substituted with one, two or three groups selected from C4-Cs alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio,
and ethylthio; pyrrolyl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, and ethyithio; C1-Cs alkanoy! substituted with one, two
or three groups selected from halogen, C4-Cs alkoxy, and hydroxyl: C,-Cs
alkenoyl; C2-Cs alkynoyl; Cs-Cg cycloalkanoyl; Cs-Cs cycloalkanoy! substituted
with one, two or three groups selected from halogen, C:-Cs alkoxy, and
hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyl;
furoyl; pyranoyi; thenoyl; pyrroyl; X1 is O, S or NH; X, is O, S or NH

Ra and R4 independently are
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wherein, Rl and R2 independently are one of the
substituents selected fromthe group consisting of:
hydr ogen, hal ogen, al kane, cycl oal kane, hydroxyl,
nitro, carboxyl, aldehyde, al koxy, am no, alkyl am no,
am do, carbam de, nercapt kylthi o, ether,

t hi oet her, phenyl, 2-, 3# or ytitdyl, furyl,
pyranyl, thienyl, py | ; ph&nyl substituted with
one, two or three greups\selecfed fromCl-C4 al kyl,
nitro, carboxyl, aldehyd oxy, am no, am do,
carbam de, nercapto, nethylthio, ethylthio, and

al kanoyl oxy; 2-, 3- or 4-pyridyl substituted with one,

e e R S e

C+ 1y ARyt O, -Oredilyl |SUB$MEE%JF]&I With bRk CwAGNA K BRANs B¥acted from

furyl substituted one, two or three”groups

halogkect@eCE rakoxgl -dtal alykiydxyl; NCH0R, akanPpXy)-Cs IRaiy d€,-Cy
al koxy, am no, am do, carbam de, nercapto, nethylthio,
cyleodiliylt Fisdss ardoalkWanbptiongd with raney twe wb $hicegredpsvstlected
one, two gr three groups selected from Cl-C4 al kyl,
fropy balggepatr&eyalkoxsy, drlydroylkasi, benayh durviinmyaanyl; thienyl;
car pam de, rcaptp, thylthjo, ethylthjo, an
vy 55 Fr B ardh obP et Wihy v chhige groups
e 0 S ted fr s ablLtro, . .
solb eI AT RUSE, i SR e RObL P agmico,
RAGGRt \/ WAhicE W R ihiq-amnd ~al 10y et
Capyrror;ﬁeg%%%?“?E?&?h§ffﬁMéﬂgwﬂy%b@6;ﬁ;ﬁ?€g%§g€§8gﬁnmed
witsebres;t &b fdrothréd - §bupk kadlectdilt from CAIMLEWyYI, AltdevsiBoxyl,
al koxy, am no, am do, carbam de, nercapto,
alderbydy | @iy, earhina, hamidandadidisidey | roarcapRy amghiRthio, and
i ndependently are one of the substituents sel ected

ethylloigi fuigl sptslibuted niths onagtves or yreeagenps sklester from C4-Cy
cycloalkage, alroxx, anhgo, al kyl am no, am do,
alkyla NBE GEDOXY !k gidenyde. Blkanyampo, amidg, carbggrideymercapto,
. thienyl, ralyl: phenyl substituted
el A Bl tegic. diF v B Aed el BEY bt hise 0fos
I i Bor VI 0 ' .
SoBY roR P BRVE e, SN Hor B o1 Rns, amicp
carBhaTE)hariapts, @ethy®hidTart BYitew! tl’ﬁé’lh?ﬁtél}t)‘éﬁﬁﬁecl‘{("‘v@iﬂﬁ one,
one, two or three groups selecCted from01-04 al kyl,
twondrtthee granupesxsglactad dlehy de-C.alikxyitro asarbexylagiddayde, alkoxy,
car bam de, nercapto, nethylthio, ethylthio, and
amyiok apaydanicatyaridey | meotanto t unetdylthivh amek, ethwidhior pyrrolyl
t hree groups selected fromCl-C4 al kyl, nitro,

subsfiyies yvith gngeRyaedr MIRExgTOURR sRIectad feom Cafbaalkde nitro,
rcapto thylthio, ethylthio, and al kanoylam no;
Cafﬁ%yingfde%@%?%a&éan% do. capaghidenmescantau pisthyithio,
- I . RLtro. carboxyl, aldehyde,
and GGG GG sty Sl e RS oME orRbER: fiops
| &40 alkano L,NGnAL R L. subst i W1 |
L e e SR RS SR S L U
alkyridyl, C;-Caepeisiikanalid eRyClesycrldiaibyl fmdiRutedWitone, two or
car bam de, nercapto, nethylthio, éthylthio, and
thresd ganupy| seieated fym alloders ihsti blkosy amd hydioay!; tadanintine
three groups selected from01-04 al kyl, nitro,

forragi ityted |aglamanginedb oyl arayhibeszoghfutoy!; pwebay; tenoy!;
nme pt thyl thio, ethylthio, and al kanoyl am no.
PWﬁ%@Sgdﬁgbdgng¥tthe present invention may be a
Lfdc sterepisoner, such as R-isonmer or S-isoner or
of, %?)‘e?% 'Pﬁ%@%ﬁ%nﬂycﬂfeexaml e, racem c m xture.
Compounds consi dered herein include all kinds of
conmpounds havi ng pharmaceugri cal activity, or solutions
or mxtures thereof. Al so included are the hydrated
form such as aqueous sol utions, hydrolysates or
i oni zed products of the conpounds. Mreover, these
conmpounds may have different anount of water




C. Method for prevention and treatnent The present
invention relates to the nethod of preventing or
treating netabolic disorders (including, but not
limted to, diabetes, insulin resistance and obesity,
etc.). The nmethod conpri ses nistering to a
subj ect, who needs or woul to accept treatnent
or prevention, an effe ve/éﬁse of a conpound t hat
selectively agitates the glu i ke peptide-1
receptor, or pharnmaceu icaIIy acCept abl e salts thereof
to thereby treat or e di seases or synptons.
Preferably, the aboVe»netabolic disorders are
prevented or treated by adm nistering an effective
dose of a compound of the follow ng general fornula I
or its pharmaceutically acceptable salts and al
Wh@f@F‘eBﬁ ieRs ieﬁﬁp%iﬁi@nﬂﬁiare sheepk thensulstityenss spie@mdigsm

effect therewith, est

h |
G Bkee BB Co °?%I§ﬁsci Froralio subsiied Withiee e o

el oA UTER o HAIcBehe 2 ol o aeny
czio}gﬁngngeeg loy, &&AIRg: ef éa (’fy(ﬁ(#iigi?i Jusght ecl‘f%i.i%%r?@ two or

gr oup consi st A ogen,
threk s §ylebeal fk@henal éii » 0
al dehyde, al koxy, amdrsi]% Q'l(bé Fgrili{dx& an@ﬁgaﬂz&g ngmbgrézyi

furyie pgraoly b thiahkly bytoigl; 2et ewr, 4#)I9n@ﬂt hst suiﬁé‘t&mdd W|ih ond-two

or 4-pyridyl, furyl, pyranyl thienyl, pyrrolyl;
or Hienydrospd selacted drom (- @nelkyi weitror catios!, gidriysle, alkoxy,

sel ecte (fl fromCl-C4 al kyl, nitro, carboxyl, aldehyde,
AN 0PI nEHEaMY e d(’ineréaii’f@an‘iiéewth@r can oethwﬂiiqaiyifzt hide, or

4-e5 it qbsRreRif 638 MY e rduns pelRE B pee e alkyl,
i SIAIE ASH bR Y o SR R
meﬁ*i;’iwiid ha k4 e‘%{?ﬂtiﬁ&)kﬂﬂﬁib’lsgwtitufé& dthsiépiét '(t:\tivi‘:itcgf:j tWe'ehgroups

one, two or ree groups sel ecte rom

selectetiOfromaCb@QYiaikymrdﬁ@ydgrbo&kk@idehﬁi@ rwkoxayma(#i‘i’ino amido
car bam de, nercapto, nethylt et’hyl t hio,” and

carbak‘exm)yhemptcpynawnhisuiasﬂietthyiﬂfdovwwmnplnﬁibstEMe@mvith one,
three groups selected from 01-04 al kyl, nitro,
two gl tHESE/grouss delarded framkex{os il ndtroasarboxylcakibhydelelkoxy,

t hyl 1 hi t hyl t hi d al kanoyl
i oA BRUTTICE N Fride, MEWRTBIo. ¢ Ade dynaliss thieny

=SB A8 UGl BT o R e

| ¥ . Al
car%fw éiﬂi'eﬂ%d@ %Ikgléyae?gﬁipg)%g {:ér?a%iﬁidéug%trw eﬁiﬁ%\}lﬁio
anmeﬁiyﬂhioc ByRENY subdhGeAngiE oﬁe KWy or ﬁﬂb@%rot‘%@ Qgected from

car bam de, nércapto, nethylthio, ethylt
C1-@l kalkply | ratry,; ddsbanyd Bidhydepenkieat | ammioe @mﬁioOfcéermide
substituents selected fromthe group consisting of
m@fﬂﬁ@fmg@ﬁthyﬁhﬂ@aﬁed ethylttoal Kate, albhkapt \subatiiuten] with one, two
| kyl am no, am do, carbam de, al kylthio, phenyl, 2-,

re%rgf @.Ulgﬁy ﬁﬁiﬁnted fiiany IhalegemnGi-Cet alikexy | ancbiyliydmxyl, :Co-Cs
aik%@%y@eé h}%ﬁgﬁ“’@t ’ oqﬁﬂnéi\ﬁn Cgr()e;tcl}rcﬁ)%ikgarn%lgj/r)substituted

with one, two or three groups selected from halogen, Ci-Cg alkoxy, and

hydroxyl; adamantine formyl; substituted adamantine formyl; aroyl; benzoyi;
furoyl; pyranoyl; thenoyl; and pyrroyl; X1 is O, S or NH; X2 is O, S or NH:
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car boxyl, al dehyde, al koxy, am no, am do, carbam de,

mercapto, nethylthio, ethylthio, and al kanoyl am no;

2-, 3- or 4-pyridyl substituted with one, two or three

groups selected fromCl-C4 al kyl, nitro, carboxyl,

d e, alko am no, am do, carbam de, nercapto,

Onﬁ%i%@%FﬂﬂQé%9§Pﬁ§PF%?G? and al kanoyl am no; furyl

substituted with one, two or three groups sel ected

fromCl-C4 al kyl, nitro, carboxyl, al dehyde, al koxy,

am no, am do, carbam de, Rercapto, nethylthio,

et hyl t hi o, and al kanqyldm nag, pyranyl substituted with

one, two or three grpups sel ect RfromC:l-C:4 al kyl ,

nitro, carboxyl, aldehyde, alkoxy,®amni no, anido,

car bam de, nercapto, kug%gﬁéio, et hyl t hi o, and

al kanoyl am no; thienyl substituted with one, two or

ee 0 f - I itro, . ..

Ry AR o e S Sl h B R sl g bl Rissistiag o
c to. . , L am no-

T Ay S e L Bl AP SRR BB A from
hakgkactGeCs raoxgl <64 ak/&bdxgi; NC3-0Q, alkBRPOXY]-Co AIRANA€5-Cy

al koxy, am no, am do, carbam de, nmercapto, nethylthio,
cyleodlitylt Bivdis eyotbadikit snbylitatdchwith Tine, ties oo dhreeygrbepsiseldcted

to preventing and treating in any subject, preferably
fropahniapen. fofe ke padl ydiemtinaryTHenyt oyl aamnany; teey!;

to pr nt any di seases or toms caused or
oYM et & GPYIHIATH SWestEVieEnWARGPRR. MmEX i Bree groups

sollbRH R ESic Pl PR SRR, RSB o amico.
ca r\%ﬁﬁdé’,rrﬁgﬁ,{&?k& %thgﬁﬁ ig?tgba %’%@yﬁﬁ]i@bﬁv 8. Sﬂegﬁgdéti ggg%ﬂtuted

synpt ons, e conpoun Invention nma

withl e o idt HeEdi gralipesaibdild ok drar cqreﬁg%mfg?f ﬂr%?a%l'r@&(yl,
di abetes including insulin sensitizers that ﬂave een

aldehydet atkoxy, wirhinobeamitiosetathaniay, subicablte distBgtHi®r and
treating di abetes may be used in conbination with the

ethybitpolindl sifbstindegvétienne, tweent troee ghbapeiseiectdtbfrom Cq-Cy
typical insulin sensitizers include rosiglitazone and

alky H§ra. 1aprbmey!. adehvde akexypasniapr amideberibaaide, onetdapto,
melHEBL eV iiRG R Asibsiiofd W SeRoms sbigieaarsps
s BSEFAR CLI R RO e b2 Bebe. ami
o SATRIOTRKB, LG SRS SRR i one
twat drethtdengrottba beteesed iroe @fin GiKyN SVHrd NcABBRYIL AIdERYde, HN&Xy,

have been marketed or wi be mar ket ed.
amino, amido, carbamide, mercapto, methylthio, and ethylthio; pyrrolyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, aikoxy, amino, amido, carbamide, mercapto, methylthio,
and ethylthio; C4-Cs alkanoyl substituted with one, two or three groups
selected from halogen, C+-Cs alkoxy, and hydroxyl; C,-Cs alkenoyl: C,-Cs
alkynoyl; C3-Cg cycloalkanoyl; C3-Cs cycloalkanoyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, and hydroxyl; adamantine

formyl; substituted adamantine formyl; aroyl; benzoyl;
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The conpound of the invention nmay be adm ni sted either

al one or in conbination with other suitable drugs for

treating diabetes including insulin sensitizers via

any suitable ways. For exanple, the conpound of the

Invention or pharmaceutically acceptable salts thereof
furoxly pg@ngéﬂn?ﬁlﬁrgqyir%(afquyﬁg(t@ eSO Nt r acavi tray

i ) hOF negus i njection, intravenous
C’r’iF@n% %ﬁ Féﬂ?deﬁ);égggmgp ar injection, or intradermc

i njection, oral or topi application. Further, in

one specific enbodi of\\t\qe i nvention, the nethod

further conprises di Si ng_an1;(1]p1reognosti cally

eval uating the dise or . synmptons of the subject to

whi ch the drug is adm ed. Any suitable nethods

may be used for the diagnosi sX;&hd estimati on of the

rel evant di seases or synptons and the prognosis.

D agnosi s and prognosis nay be based on detecting

o, i i oy I [

R A Ry P ALt B LR SR ARGE T 581288 rom
theigrbu_b%misﬂﬂg ot 19; @ricd aqafyl;cm{leg ahaA Bobodife it

clinical markers, and the rel ative synptons. Fo
threx gnplpe, selduted fragnbalbgen,oC -0k @y asd Apdiargls C,-Cg alkeny!:

di sclosed in International Patent WO 01/44815 and US
Caotlat dkynys, 67 Csamicariiylh6:-Gs exyciddlkyCanbis titetiech méth aorad, itwo, or

kit and thod oof drug conbinati on On the other hand,
th"?%&*’%%sg'ﬁ%cf@ﬁ\f@mif@«'p%ﬂns&w@ft atkexy.t anch hydigsyhaeyl; benzy!;

reparation, Wwhich camprises a.conpound that .
furl PRADT LRShvieB U £ T i P gl Supstiiagamin e, two
ide- its r eut ji.cal |l ceptapl e
or BEBe ik SRR FronP i CaRUF TR bbBRy. HEEER, oy
irfec| vl | lide SeRsELhEer, ef I - _a
e e R Saer ety T8, SR b, . 3 or
4-plyodyl asvibstitugen euiial orfenrtiial & threy Prdup%f sél88teld VA 00, Qlkyl,
_pharmaceutical ly acceptabl e salts thereof and all
nitret erasbddneridelayte, optkosg| drsiooer smiceer eafhanditie pragdageo,
havi ng same pharmacol ogi cal effect therewith, esters,
melyithigy encpetindihio; Bevippelaiitutedentibf onandwoner treapg®ups

dr,u for _ treat di abetes including insulin
selGHRG T e 5C' raik Ci. cespoxyl, aldehyde, ‘alkoxy, amino, amido,

carbamide, mercapto, methylthio, and ethylthio; pyrany! substituted with one,

Pne, two or

two or three groups selected from C;-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, and ethylthio; thienyl
substituted with one, two or three groups selected from Cy-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
and ethylthio; pyrrolyl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, and ethylthio; C1-Cs alkanoy! substituted with one, two
or three groups selected from halogen, C4-Cs alkoxy, and hydroxyl; Co-Cg
alkenoyl; Co-Cs alkynoyl; Ca-Cs cycloalkanoyl; C3-Cg cycloalkanoy! substituted

with one, two or three groups selected from
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R3--CX0 HOOC or Il wherein, n is any nunber within the
range of 0-3, X and Y independently are 0, S or NH,
wherein, RL and R2 independently are one of the
substituents selected fromthe group consi sti ng of :

Nl CE 50 P iy BB koRJEM AR, TR cibetiLted
ad?ﬁ]a‘#ﬁpg?@ﬁﬁ@n@%&i zoypﬁ‘urgyf?l E%ptﬁybape \B,r?,rpq pyrroyl, X4 is

O,y bARY: X ti&iceryhp ypYrrol yl; phenyl substituted with
one, two or three groups sel ected from Cl-C4 al kyl,

nitro, carboxyl, aldehyde, al koxy, am no, am do,

car bam de, nercapto, nethylthio, ethylthio, and
Fudhkeemond reyeraBly, wBen & ahdoiRs Indigbeatdniy 4t ed with one,

two or three groups selected fromO01-04 al kyl, nitro,

car boxyl, al dehyde, al koxy, am no, am do, car bani de,

mer capt o, methylthio, ethyl thi o, and al kanoyl oxy;

furyl substituted with two or three groups

sel ected from 01 tro, carboxyl, aldehyde,
al koxy, am no, d?g; —car bam*dexﬁﬁ@r capto, nethylthio,
et hyl t hi o, and aI ka I oxy; _Ayranyl substituted with

one, two or three group ected fromCl-C4 al kyl,
nitro, carboxyl, aldehyde, al koxy, am no, am do,
whetginaRide ongeyf (ﬂ@wi)stmmMy selsicted Romythe lgroup aomsisting of: H;

kanqyloxy; thienyl substituted with one, two or
Cﬂ"a? 93@3 9@&%@'%&@@%@@@@\% one gopripee gioips selected from
m_no, am do, carbam de,

hal a%ﬁgﬁ 5s d‘ﬁ&l)/t%% 4o RS Wh (GG KAyl Koy 1 2J8yYh Co-Co
oy Bl GUBRIAIAS U PR, cheouRs of BI2E o8 a%fhga'scted
i s

pyrealgl; ahe 3ofort Agystps tryluemsitsetierits brid, omd be tﬁfé@iaroups
consi sting of: hydrogen, al kane, cycl oal kane, al koXy,

Sel@@fﬁddﬁ"oﬂﬂ EyKhrraihpI Mdoarboayfbmawdeald{wxyhlammo amido,
hen 2-, 3- or 4-pyridyl, furyl, pyranyl, thlenyl
CafE yner C@ﬁ@h)ﬂ‘et@wﬂy@l a0¢ @thylihidi Dna: of dep\oidyt lauieﬁituted

roups sel ected fromd-C4 al kyl, nitro, carboxy
W*”g ‘H@ﬁy%’ SR SE Qraﬁ#ﬁ)%&ef%wwm@a%&n alkyl, n@?r@amaoboxyl

and kanoyl ami no

ald§FRIdT Ry, by sieor SRR IE s ot cBlegiaie and
eth?i%@cﬂﬁﬁ glfb%ml.%d gth%%é/ l’[\fvonblt {Weﬁé?&tgrg{égmﬁgetoﬁﬁp%hﬁb Cs

am no, carban de
Ik thwci hisghorand |ale1k Y r
oo e oo R B kARS RO i St S AR, o,

methiytthio, avalr bihwyithio; alydelyy dabsisttkeak withadme ojwR Bt Cﬂﬁree groups
carbam de, nercapto, nethylthio, ethylthio, and
Sel%}t@férfﬁyha(m -Ro: alkyir ariyd, carbexylt aldethydet lallanxg, atmigo,0amido,
three groups selected fromGC -04 al kyl, nitro,

carbaps yrercapipe iyetbyitipk arg etavime, the!ﬁﬁydi@ubehintﬁﬁnmtb one,

and al kanoyl am no

wot 3 oy AR S EGIRE o IRV iR o R 0h S alkoxy,
AR Sl 0
sub§€1ﬂﬂ1¥éd i oABd R ‘fﬁnﬂ%}’é@ ’S %%J lfro?ﬁ'o Jaiueg@ﬁ hitro,

one, two or three g S se

cartawwl aldehyde, alk@tbaxho, Qhﬂiﬁhy@ﬁbalﬂld@Werc@ﬂS‘t@omethyithg)

am do, carbam de, nercapto, nmethylthio, ethylt
andathyﬂﬂ‘ogl Gn@@@]kanoyi substituted
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In the conbined fornulation of the invention, any

sui tabl e drugs for treating diabetes including insulin
sensitizers nmay be used. In one specific enbodi nent,
the drugs used in the conbined fornulation may

conprise one of nore the above drugs for treatin
W‘tgl gﬁg’t WO %lt*ﬁf&ﬁng@%uﬁﬁeiﬁ%gnﬁpm %@@“3“} rp‘aﬁot%lg?xy, and

R & CTOSRTBRL 2. AL S SRR o
cyé’}SQIRQP NiseBshitd Dgth! éﬂ]&sﬁﬁv\%SF t]h‘? ﬁ'p p%rserl EL 54y ha[olgen

di sturbance Is provi rrses m ni st

Ciy a’iké)b&blaﬂathy&?@(yﬂ%%?néﬂtm\éqﬁfrﬁygﬂ édﬂ%thﬁe@%@%ﬁﬁantme formyl;

treatnment or ‘prevention an ef I ve dose of the above
araytrisEnzed!; fueyphpgtamy); tben@haambegtiyioahdy Xats eptsadl KH:

salts thereof, to thereby treat or prevent said
Rs@ﬁdé&s@éebﬁn@vﬁbuvﬁs In yet another specific

enbodi nent, a kit is provided, which conprises the

conpound of the invention or phar maceutical |y

acceptabl e salts thereof, e speci fication about

t he application of s%id P pharmaceutically

acceptabl e salts thes at or prevent the
di seases or synptonscatsed or/acconpani ed by insulin
secretion and/or functi on=gh=st ur bance In still

whBREA R e B p R auop B ieblsateeed Hoit e G B RElnp - H
G- &% fkyIL BE.aRpk I%ﬁééfﬂﬂta‘?ﬂfwﬁﬁb% CtWESbéﬂﬁpeJ glron‘gg@é'le%@e& ﬂom

treat” or prev I seases or synp
haldgeeNMEae %IKM I r gungt
e W parce g %ﬁ“ﬁ?dﬁgﬂeﬁ%%ﬁ"&g@@ AEESE iR, Co G
cyltdekyinCe@s m:loatllm stbsttateTtwith onbetwd ve ireeyroapd Beledted
in conbination with other drugs, carriers or
fromxieaipyemt €;-Cesalnexie aindthydoexybaaryt; ibemgyf durysmyranylt Hieeyl;
adm ni stration routes, such as intracavitary
pyrf‘?i}"e@rl on, Orsﬁﬂblu‘tdﬁheﬁﬁi% subgtiteterowithi one, am@w@uﬁhre@ groups
ntraderm c

sl ek vanCritahial fearalih, TS, AeaRg0. amido

carBﬁﬁwZﬂé{ %Q%a&gﬁﬁngﬂgﬁxg}r 'aﬂgseﬁpg hi(g P %pﬁiﬁt %ﬁﬁyﬁ%ubstrtuted
Wltﬁ'cﬂgal enfPsH iH?eé“@%Hh@ é?aﬂed’f@btﬂrorﬁoé? ogegﬁ&l ﬁ%etéb%oxya

wi t h 'added buffer e preparation nay resent
aldehgdd, 0BIROYY;, @mitho, SMELNBABBMIES) UhéRAPEY, fﬁﬂihﬁtm@ ighd
oi ly or aqueous nedium The preparation nay contain
ethym;mjfta{yh suhstibage ntitis ond, s suipeadjrogpagelicted from Cq-Cy
stabilizing agent and/or dispersant. In addition,
alkyjr néro, tasrbeeyl, eldehyde alkoxyn graitoe amidaycarbagiidait merdapto,
a eformtogether with

f f powd d
me&wﬁt‘@g{%’ndgsﬂ@ﬂaper@wwfos gﬁwf%wtbgew cWsrthese groups
sel%tgﬁ]fr(%gl (v;e? ?ill%ln mfocﬁlaear | ' G (ié@/&f ?Pﬁg‘% r;@a{agr\p/{(neg: Iacr)nr?do

carBAGRE, ¥ d2Btd! SBlthyithio, and ethyithlo, thienyl substituted with one,

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

and ethylthio; C4-Cg alkanoyl substituted
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The pharmaceuti cal conposition and net hod for
amnistration, that are applicable in the invention,
i nclude, but are not limted to, the contents
described in U S. Patent 5,736,154, 6,197,801 B1,
1%,741, 11, 5,886,039, 5,941, 868, 6,258,374 Bl and
witg 888, 142 or Heeqskutpe pelectade fomeialagenyrGventalkexyregnd

PRl citerte s AREPEHT P Sttt | SHYTCHin i Cor 4vPBRTROSTge o Cs
* m nf .

oI5 L PO A 08

CM(G};%EK@)@H&M Wﬁggﬁgfﬁ%@mmme@mrﬁyl; é@bsﬁmllell:l a?x%rﬂé?ﬁ'gé%%!;

the doctor agnosi s/treatnent sha al so
araverenzoyh &dirope QessyY, theaeur &% pysdyIDe, BAOPS &6 N

stop, interrupt or decrease the dosage of treatnent
or, dhoordiRegndepentently atd ence and side reactions. On the

contrary, if the clinical response is not obvious

(excl uding virulence and side reaction), the doctor

shall properly change the thg{ﬁfeutic regi nen and

i ncrease the dosage. Any i fabl e admi ni stration

routes may be used. Th oéég$ formincludes tablet,

| ozenge, fabaceous capgul e, diispersant, suspension,

sol ution, capsule, pat¢gh and anal®gs, etc. In

practical applicati dn; e ound of the invention,

which is alone or ii ‘conbiiation with other

preparation(s), may be tightly m xed, according to the
whgener Bl aplaR pirciapendahtlyriaxé nget efcihe sppssituanitd Belected from

phar maceutical carriers or excipients such as
thergreyipiconsisting wfandC 2Cayalk\dxG pLe@ityl Substiiiedenithy bne, two or

According to the requirenents of drug adm nistration,

thre@ BFRIPSSRiPGted o BRI, Eafsiadiaxys 3d ydraxyloE2-Cs alkenyl;
rent eral. rout b ed. Fqor .th r rati on of

Col e ARV o 5l G s i e s BLEEE iy e, Buo or
' i-Aj [ iAf S Sj. i X . )

thr%ﬂ?? %ceﬁ#?gﬂgﬁ fﬁ%’ﬁi @?ﬁq udi érjil a\%tag)tx g’lré,"%ekl ﬁyrloé(ﬁie a&f Iy%%rlxz’yt,

fur@i : s - @0t B SEPA L Cpicbii ; i i

By oy P pAR0ly L, 90 3P, 2P et RER wil S hwo

or tised.gréxpeBERRtal flohe$h-QABKYL afigb, 6N Gidhgde, alkoxy,
i nclude, but are not limted to, 5% WA/ dextrose,

amsigy samifdeyi cabagadlé nenaycaptiohemethyltbicl, cmsd  efh@thimnpBauBd or
of the invention, which is alone or in conbination

4-pifig sostiuted sy ane dmesyr thies dbeuradiselattedrfieradCvCa akkyl,
. vial of intraveqfus i njection inq%%éotal dosage by
Nt o) CRHEOBH: rRIgRNIGH alkgxyoormine, QnGamanyie di Marsane,
e} -al ording,to the total, dosage
meBEhHe, Sl i LY EEHBRRONRL S, Bni SnbapEereB®aiies
i It [ e i e t . SG .
selBFUII55 8L aRl, IRLSBRAEA0 0 EEHREE! TS Bmido
cardgsRiefméhapan memyahiel ahBethHeat bRBniMsudstituted with one,
pharmaceutically acceptable form ich is alone or in
twocmrthrewagrionps setdtted frem Of-€nariafli mtrbsgarbding, alieBydes alkoxy,
preferably adm nistered together with sterile saline,
amigext A0, s shkarnige, bofdreapteol methyfthisr, antierthyithio; thienyl
pharmaceutically aceptable sterile Iiguids. O, the
subggiier iwithh #NRayWB el sﬁﬁﬁi groges ssiedded dermahdCinalkyi gitro,

o AR I A A, B G i

b€ | Q1 o] , r Stituti
an LI 5O 8Pt AT B A e BFGRRELAL I o
C1-CRL8EH, ifie, cHiSodyipi cal pharmaceutical |y acceptable
solution is physiological saline and dextrose

solution. In another enbodjsnent, the kit of the
i nvention further contains needles or syringes for
i njecting the conposition, which are preferably
packaged in sterile form and/or al coholic pads
packaged. It optionally includes the specification




F. Methods of preparation Al the raw materials used

in the invention are synthesized by referring to the

met hod described in the Chinese Patent (Application

No: 200310109331.0). The invention is inplenmented via

the followng steps: Conpound 1 (1 eq) and conpound 2
aldehydg) alkexyvdi a®iae@mifoa catbaraisiee @entapto.ofmethylthio, and

di.chl ot oget hane, . wat er,, . di chl or oet hane, DMSO, di oxane
Sttyt; b e Aoyt éB'PSt(tFE?W'tEI"Pf@éﬁ’PaP'”yihr@eeﬁf@ﬁﬁ’ﬁ sgfected

' I tane s optionall ,d(gqig). The reactjon,is
frog{ag‘% Tou 1~@?/ ARy (ﬁ@?ﬁ&%‘%‘éﬁﬁ The ki ﬁz'}gﬁr ayeovh

der | . . ——

O s S o e s G AREARY ﬁ%brsﬂ&&%%ﬁﬂbﬁiﬁfﬁi thiee
rddpisi fegedtde foRPRAIogBn, Che rARehi ARd ih§d Ryl 268 ine formyl:
gdggecti on wwth H gLC. IiA‘Lftger tr¥e reagti 02 is conpl et ed,y
subbdtdutedaaddroantia tdrivom ayl; Yol Zebyt: yren®N ethenoyl: and

solvent, and then the remainder is separated with
pyEeYludmiscBr SreatNIgr %pisyOt 8 colidkdi n t he product . )

scrjption of the drawings Figure 1: shows the

Or'ﬁtqr\ﬂaﬁﬂ mgerendntydreg -1 on GLP- 1R as si mul at ed

with 84 P. Figure 2: shows the activating effect of

83-20-32, S3-11-14, 86-14 and 88 on GLP-1R Figure 3:

shows the influences of S4P, 83-20-32 and 83-11-14 on

t he concentrati on of i({m/ra | ul ar cAMR Figure 4:
shows the infl uencesg f 88 and 86-14 on the

concentration of int —f':‘el | ul & cARP

wherein, Rgq is one of the substituents selected from the group consisting of: H;
C4-Cs alkyl; C1-Cp alkyl substituted with one, two or three groups selected from
halogen, Ci-Cg alkoxy, and hydroxyl; C,-Cs alkenyl; C»-Cs atkynyl; Cs-Cg
cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or three groups selected
from halogen, C4-Cg alkoxy, and hydroxyl; aryl; benzyl; furyl; pyranyl; thienyt;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from C4-C4 alkyi, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, and ethylthio; 2-, 3- or 4-pyridyl substituted
with one, two or three groups selected from C4-C, alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, and
ethylthio; furyl substituted with one, two or three groups selected from C-C4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, and ethylthio; pyranyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, and ethylthio; thieny! substituted with one,
two or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide,



Figure 5. shows the dosage-response profile of
exogenous CAMP. Figure 6: shows the inhibitory effect
of the GLP-1R antagoni st Exendin9_39 on the biol ogica
activity of 84P. Mdde of carrying out the invention
Experinmental instruments and reagents HP 1100 HPLC

m%fgié‘?f@nmeéaﬂt%eaﬁdmhwﬂwpnavryofgk W%ﬁmtegufwﬁl o -tor three
vacuum d H st at ed

o B e TP e AR b oo raaanh digaday k. amino,

anﬂgg) ﬂi%raﬂée @%{g@eﬁ&o%%gh@g %ﬁggﬁ@géme’éx CS B a9<anoyi

su@é’iﬁh@a@i' \M'EH bﬁé‘”@Joe(S %f(ﬁ@%%e%ctéé from héllaﬁeﬁl @bga%ﬁk%xy

2 m/mn, t1on wavel engt
anahﬁydmgj‘;il - ®9laﬂkeﬂ|c§3ﬁ d%@gﬂaﬂ@%opy 81 cIPRKAMK{BOE,-C
melting point instrunent; NVMRis carried out by using
cydigpisaMay!isabshifeteriwifh 366, womea@rw@wmteh s B8logen,
nucl ear magnetic resonance instruments (wherein, the
Crded alspity. pod bpdray! @Da0mNbine MBIy IS hstEged MEaimsntine forauy!;

AB Ma t t d El
arqhd hefloV BeiTauh PRAraNl NP Ber MAT QR ATaGS RELT

g raw materials used in the synthesis
orifg Wm@@%ﬁSPg‘?’iﬂw “avai | abl e products, unless

especially indicated. The follow ng concrete exanpl es
about four-nmenber cyclic conpounds make further

description on the inveptNgn, but not serve to linmt
: %fgr ation of conmpound S$S4P
cal Kip: 8H C 7.26/77.0

the i nvention. Exa
and its derivatives

50/ SK 1 ppm ( DVMSO- d6) .
XoRq4

1

ppm (CDCl 3); 81-1/C

wherein, R and Ry; 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, C;-Cg alkoxy, and hydroxyl; C»-Cg alkenyl;
C2-Cs alkynyl; Cs-Cs cylcoalkyl; C3-Cs cycloalkyl substituted with one, two or
three groups selected from halogen, C-Cs alkoxy, and hydroxyl; aryl; benzyi:
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, and 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,
methylthio, and ethylthio; furyl substituted with one, two or three groups
selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, and ethylthio; pyranyl substituted with one,
two or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, and ethylthio; thienyl

substituted with one, two or
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wang518S4 P Conmpound Wang516 (1g) was dissolved in a

sui tabl e amount of DMSO, and il luni nated under a 150W

hi gh-pressure nercury lanp for 3 days. After adding 1

m of water, the iIIum' nati on was conti nued for 7 10
ys. During whic t he reaction was nonitored

thf&gt a(ﬁup@nse\hepwdHﬁfgm G eralippe nrt@actt:arbﬁxwmlwv@leetaé@xy,
| hi dt

Ay, T o PrOAB S TS e one elbien: add Cfe@”r;'%rvlf%m uiroly
t b 0 .

ST AN I 0" TR s Pl B o,

B0 4l Hon o S gt gt gy

and4l=:l;hydh|oJ=@¢»6'§|Zélka503339§ut6éﬂthte§ wﬂtﬁ80§ré|z)two7o?>]th(e?é"groups

m, 7.280 (2H, br.$), 7.260 (2H, m, 6 (2H, br.

se@cthdllfmm MR, (@G, balk®ly, aaadzwd:(&lyl @3 CGZaIlZéﬂm(IZEZ—CG
1.815 (4H, m), 1.703 (4H, m, 1.652 (4H n), 1.526

alkynpyf - Cslca,@tqw*a(nml\/ﬁzs Corpgiralsgnayl 4ubstitlal 8ith b86, 8vo or

4, 150,
thr%g%roups seleofed from halogen, C4-Cg alkoxy, and hydroxyl; adamantine

formyl; substituted adamantine formyl; aroyl; benzoyl; furoyl; pyranoyl; thenoy!:

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

When Ry and R; independently are
N

£

XoR12

wherein, Ry and Ry 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, C1-Cg alkoxy, and hydroxyl; C,-Cg alkeny!;
C2-Cs alkynyl; Cs-Cq cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C+-Cs alkoxy, and hydroxyl; aryl: benzyl;
furyl, pyranyl; thienyt; pyrrolyl; 2-, 3- or 4-pyridyl; ary! substituted with one, two
or three groups selected from C4-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, and ethylthio; 2-, 3- or
4-pyridyl substituted with one, two or three groups selected from C4-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, and 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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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, 45.3,

30.0, 25.7.
methylthio, and ethyithio; pyranyl substituted with one, two or three groups
selected from Cy-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, and ethylthio; thienyl substituted with one,
two or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methyithio, and ethylthio; pyrrolyl
substituted with one, two or three groups selected from C4-C, alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
and ethylthio; C4-Cg alkanoyl substituted with one, two or three groups
selected from halogen, C4-Cs alkoxy, and hydroxyl; C,-Cg alkenoyl, C;-Csq
aikynoyl; C3-Cs cycloalkanoyl; C3-Cg cycloalkanoyl substituted with one, two or
three groups selected from halogen, C4-Cg alkoxy, and hydroxyl; adamantine
formyl; substituted adamantine formyl; aroy!; benzoyl; furoyl; pyranoyl; thenoyl,
and pyrroyl; when X1 is O, S or NM; X, is O, S or NH; R3 and R, independently

are
XoRg
. /X
wherein, Rg is one of the substituents selected from the group consisting of: H;
C+-Ceg alkyl; C1-Cp alkyl substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, and hydroxyl, C,-Cs alkenyl; C»-Cg alkynyl; C3-Cg
cylcoalkyl; Cs-Cs cycloalkyl substituted with one, two or three groups selected
from halogen, C,-Cs alkoxy, and hydroxyl; aryl; benzyl; furyl; pyranyl: thienyl;
pyrrolyl; 2-, 3- or 4-pyridyl; aryl substituted with one, two or three groups
selected from Cy-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, and 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, and
ethyithio; furyl substituted with one, two or three groups selected from C4-Cq4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,

methylthio, and



The foll ow ng product was obtained in the sanme way:
1HNMR (300MHz, DWVBO-d6) 9.571 (2H, br.$), 8.607 (2H,
br.$), 8.078 (2H, d, J=4.8Hz), 8.035 (2H, d, J=3. 3Hz),
7.464 (4H, d, J84Hz) 7.363 (4H, d, J=8.1Hz), 7.31

etrgligiol@pnyhsg ﬁ@t@qn\?ny} 3@2 qta@(o%;l@re@@.rpgggz sglgcézjrqr&@ Ca
alk?z?, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, and ethylthio; thienyl substituted with one, two or three groups
selected from Cs-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, and ethylthio; pyrrolyl substituted with one,
two or three groups selected from C4-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methyithio, and ethylthio; C4-Cs alkanoyl
substituted with one, two or three groups selected from halogen, C4-Cs alkoxy,
and hydroxyl, C2-Ce alkenoyl; C-Cs alkynoyl; C3-Cs cycloalkanoyl; Cs-Cg
cycloalkanoyl substituted with one, two or three groups selected from halogen,
C+-Cs alkoxy, and hydroxyl; adamantine formyt; substituted adamantine formyl;
aroyl, benzoyl; furoyl, pyranoyl; thenoyl; and pyrroyl; X, is O, S or NH;

or, Rz and R4 independently are

wherein, Ry and Ry 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, and hydroxyl; C,-Cg alkenyl:
Co-Ce alkynyl; Cs-Cs cylcoalkyl; C3-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, Ci-Cs alkoxy, and hydroxyl; aryl; benzy!:
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, and 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, and ethylthio; furyl substituted with one, two or three groups
selected from C4-C4
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13CNMR (75MHz, DMBO-d6) 172.8, 166.9, 159.5, 152.86,

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.  11- 1NI\/R (300MHz, DMBO- d6) 1o 118 (2H, br.$),

8 615 (2H 8.095 (2H dd. J1=4 8Hz, 32=1.2 Hz),
alkyl, g @{bodtﬂ* chydgpp/Koxy-amgiqamidp, sadbaraide, mercapto,

me%!iﬁgﬁtg'iénd I%géli 'A:[? ra%;;l %g%t%g@ \m{h %}1%2 \égl(ozq%re;ﬁ groups

seléc%l‘aafr()?rﬁ? 8%5 ké/fi| ﬁftrgnl céxgo glgéhﬁﬁ ep%l?é t\? ZJar{nﬁP a?’mdo
cafbRfmed n@e?éatﬁ)tén ﬂwétﬁ;ﬁtm@% %thylt%mﬁ‘éﬂgl\%@%ﬁ}tgd (Wibne,

was di ssolved in a suitable arfount of

two bt timeagt@psuselectet dtom @,-CJ GRY!, Blird, @aMIXGIMBRIcALYE Ealkoxy,
for 30-90 days. After the reaction was conpl eted, the

arrnra;actaunmomiaubamm@vameryamm | ingddylthim, r anov ethvitlio; pyrrolyl
ol vent, and the renmai nder was separated with HPLC to
Suffﬁﬁévf@Sthﬁlbt%% téwq/@fﬁhwmnﬁel@ctmhﬁow@&asawr roffro,
and the $S4P as. puff powdery solid
oo AT IONAI O BNBRI ) i1 g depmapapa; gaedhyithio,

and i 24, B A2, A58 o TS W s

Se'gdédé*f’é%’ﬁ?%%z‘%@% c U gl pA G alfindil oz

e

thrad §rdypsl8defted fBdm hald@én I ,-C2&IkbX24n6, hy&lé’cﬂxyB adbdthritine
118.4, 112.0, 64.7, 55.1, 51.8, 45.3, 30 25.

formyi, substituted adamantine formyi aroyl; benzoyl furoyl, pyranoyl thenoy!;

and pyrroyl; X1is O, S or NH; X, is O, S or NH;

or, Rz and R4 independently are

g/ N
LA

wherein, Rg is one of the substituents selected from the group consisting of: H;
C+-Ce alkyl; C1-Cg alkyl substituted with one, two or three groups selected from
halogen, C1-Cs alkoxy, and hydroxyl; C,-Cs alkenyl; C.-Cs alkynyl; C3-Cs
cylcoalkyl; C3-Cg cycloalky! substituted with one, two or three groups selected
from halogen, C+-Cs alkoxy, and hydroxyl; aryl; benzyl; furyl: pyranyt: 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, and ethylthio; 2-, 3- or 4-pyridyl substituted
with one, two or three groups selected from C;-C4 alkyl, nitro, carboxyl,

aldehyde,
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The NVR data of S4P were the sane as that in Exanple

1. Exanple 3: Preparation of conpound S4P in the

presence of a catal yst 76 Conmpound WWang516 (20

ng) was dissolved in a suitable anbunt of DMBO, to

whi ch 25 ng of di phenyl ketone was added. After _
alkoxy,, aing. | FRIdgn darbaMitsy Weisagke. gretiwlihie, medcathylthigimbury!

subiube P L8 LTS SR AAoDeeR VBT CACEYUE nivo
oot AUSHTACE OR8Nl U ROTIRLRE S
anQichaliS Ayrasd isvbiNtuted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, and ethylthio; thienyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylithio, and ethylthio; pyrrolyl substituted
with one, two or three groups selected from C;-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, and
ethylthio; C-Cs alkanoyl substituted with one, two or three groups selected
from halogen, C:-Cs alkoxy, and hydroxyl; C>-Cs alkenoyl; C,-Cs alkynoyl;
C;-Ce cycloalkanoyl;, Cs-Cs cycloalkanoyl substituted with one, two or three
groups selected from halogen, C-Cg alkoxy, and hydroxyl; adamantine formyl;
substituted adamantine formyl; aroyl; benzoy!; furoyl; pyranoyl; thenoyl: and
pyrroyl; X;is O, S or NH;

or, Rz and R4 independently are
N

0N
1S

XoRyy

wherein, R and R4y independently are one of the substituents selected from
the group consisting of: H; C4-Cs alkyl; C4-Cq alkyl substituted with one, two or
three groups selected from halogen, C4-Cq alkoxy, and hydroxyl; C,-Cs alkenyl;
C2-Cs alkynyl; C3-Cs cylcoalkyl; Cs-Cg cycloalkyl substituted with one, two or
three groups selected from halogen, C4-Cs alkoxy, and hydroxyl; aryl; benzyt;
furyl; pyranyt; 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, and ethylthio; 2-, 3- or 4-pyridyl
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1. Testing the expression of reporter gene GP-1Ris
a G protein coupling receptor. Wien G.P-1R binds to an
agoni st, the Ga subunit of G protein is activated to
stinmul ate adenyl ate cycl ase, which leads to the

I ncrease in the concentration of intracellular cAWP.

subpiiiec: WihpeRRwIvG oF djrash 9BURSr selestad fropeke-Gagliyl, nitro,
Rl e )
arf GhOR, %Fgﬁ?stﬁ%%aﬁ?%h zaa "B et SB] SRR rom
CH%E@IIF@;AGHHO TE§rb%?5< a| nﬁﬁg&%d gg?& o%iﬁoh%%mide

ryonal nephrlc

megtastoy nigtiyIsfie Cérﬂﬁemyitiﬁlot Pfra@y s @sstin@Bd VA 8fie Hvo or three
GLP- 1R gene and the expressi on vector of |uciferase

growgpsostlectegefrerruldel. tlkgl, rregal abibaxybfaldéMpRia, esihoys eamino,
el ement, to detect its response to the candi date .

amidprpsibRIM{des Mmersaplico giethvie® andatthylgdo; @mnw saasituted with
Proc. tl. Acad. SCI U S. A 1987, Vol.

ong e QE'?%H)’—%@ dipides selestssi emt hieCe AL itre. eaif?@eswn@édehyde

alkoR T 18RS Ao, o e, ohIFES ot A B G n Sirinicn avrron
sul§§t&bt¥z'dt itAfo %tfm}@t& 8rel-6i coétﬁ %iéo@ﬁpﬁ{z@%ﬂ@' alkyl, nitro,

mat erial's and'i nstrunents

cabd%lIClatidHyteU Gl affifdli dmidon c‘éﬁtbé‘rﬁxd@-':‘ gﬁd methylthio,

l
luciferase are stably expressed (self-:

andNagthgliaib; NeWCEr alganSgr seutingeenitrr dhe, Fewal oque@e groups
serum (G BCO Co.); DMEM cul ture rredlum(GIBCO )

selgttesddfroth Tldase, f@r Gseallaanql yatnidc hggrstxgim CCPC@mﬁIgancm Co-Cs
G.P-1 standard (Sig Co.);

alkynoyl; Cs-Ceg cycloalkanoyE C3-Cs Cycloalkanoy! substituted with one, two or

three groups selected from halogen, C4-Cs alkoxy, and hydroxyl; adamantine

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

and pyrroyl X4 is O, S or NH; X, is 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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418 (Invitrogen Co.); Forma carbon dioxide incubator

(Forma Co.); Victor2 plate-reading machi ne (Wl l ac

Co.); Candi date conpound: S4P, 83-20-32, 83-11-14,

86-14 and S8. 1.2 Experinental nmethod HEK

293/ ALP- 1R+Luc cells were inoculated, in a quantity of
phaumagr/ticelly \dgoretable jsills thevseofnta Ithefigby utreatpoatrrevanmid the

ooBb, Bl B, S S SR v
N . 1h di.d 4P,

T N R

o) kL0 A 0 o

andi bl stbedsSBerehhd Gwtitalr SoRleid therdbe cﬁ%gg}flié%zs\’\@&rin% same

per forned under the conditions of 37C, for

phdtneacddgical effdut tembwith  gstefs, bulvhfear @sectshisomeleaekebereof,

according to the specification in the kit of

St eady- GbTM Luci ferase anal ytic &stem and the

readin rfo&ggq by using a Victgr2 plate-reading
[ Expef T mental results /The esub?@H(Table
oupd 83-11 14, | I nal

Lef 0.03 jfg/ m', hadHoee Yatj veR,
activating actiyvity (86% on GP-1R dditioff, all

of the ¢BiRfi dat® conpounds had a dgse-de é’ndentO
profile with refgect to their actiating Rctivity on
GLP-1R (Figure 1, Figure 2). or 2

wherein, n is any number within the range of 0 to 3. X and Y independently are
O, S or NH:

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, alkane, cycloalkane, hydroxy!,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; pheny! substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and aikanoyloxy; 2-, 3- or 4-pyridyl substituted
with one, two or three groups selected from C-C4 alkyl, nitro, carboxyi,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio, ethyithio,
and alkanoyloxy; furyl substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoyloxy; pyranyl substituted with one,
two or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, aikoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy;
thienyl substituted with one, two or three groups selected
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Table 1. The results of detecting the expression of
the reporter gene (% reaction, taking the reaction of
30 nM GP-1 as 100% Final concentration (ng/nl) 54P
53-20-32 53-11-14 56-14 58

from Cs-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoyloxy; pyrrolyl substituted with one,
two or three groups selected from C4-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy;

Rs and R4 independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkylthio, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl;
phenyl substituted with one, two or three groups selected from C;-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, ethyithio, and alkanoyloxy; 2-, 3~ or 4-pyridyl substituted with one,
two or three groups selected from C4-C; alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy;
furyl substituted with one, two or three groups selected from C4-Cy alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethyithio, and alkanoyloxy; pyranyl substituted with one, two or three groups
selected from C4-Cy4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,
carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy; thienyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro,
carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio, and alkanoyloxy; and pyrrolyl substituted with one, two or three
groups selected from C4-Cy4 atkyl, nitro, carboxyl, aldehyde, alkoxy, amino,

amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy.

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 sterecisomers 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 II;
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0.1 cytotoxic 57.2351 non-detected 37.4351 39.6432
0. 03 cytotoxic 49.8027

or

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

wherein, R; and R independently are one of the substituents selected from
the group consisting of: hydrogen, halogen, ailkane, cycloalkane, hydroxyl,
nitro, carboxyl, aldehyde, alkoxy, amino, alkylamino, amido, carbamide,
mercapto, alkylthio, ether, thioether, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl,
thienyl, pyrrolyl; phenyl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoyloxy; 2-, 3- or 4-pyridy! substituted
with one, two or three groups selected from C4-Cy4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio,
and alkanoyloxy; furyl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methyithio, ethylthioc, and alkanoyloxy; pyranyl substituted with one,
two or three groups selected from C4-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy:
thienyl substituted with one, two or three groups selected from C;-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio, and alkanoyloxy; pyrrolyl substituted with one, two or
three groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,

amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy;
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86. 3973 27.1892 39.7162 0.01 41. 18919 39. 6432 59. 2162
17.2054 31.5135

Rs and Ry independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkyithio, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl;
phenyl substituted with one, two or three groups selected from Cq-Cs alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio, and alkanoylamino; 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, and
alkanoylamino; furyl substituted with one, two or three groups selected from
C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoylamino; pyranyl substituted with
one, two or three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and
alkanoylamino; thienyl substituted with one, two or three groups selected from
C+1-Cy alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoylamino; pyrrolyi substituted with
one, two or three groups selected from C;-Cy4 alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and

alkanoylamino.

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 (inciuding,
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 foliowing parts.
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0. 003 35. 55405 26. 7189 26.9162 9.93243 19.6676 0. 001
22.22703 14.0216

A. Definitions

Unless otherwise defined, the technical and scientific terms used herein have
the meanings commonly understood by one skilled in the art. All of the patents,
applications, published applications and other publications and sequences,
which are derived from gene bank and other databases, are incorparated
herein in their entireties by reference. When there is any conflict or difference
between the definitions in this part and those as involved or cited in any of the
patents, applications, published applications, and other publications and
sequences, which are derived from gene bank and other databases, the

definitions in this part are valid,

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 protonging 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
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11. 2703 5. 95405 12. 073 0. 0003 10. 19459 7.94595 5. 95405
5. 25135 6. 97568

of glucose. Insulin resistance widely exists in the type Il diabetes mellitus,
atmost occupying for more than 90%, which is one of the main factors causing

the type Il diabetes mellitus.

The term "obesity” as used herein refers to the phenomenon that the quantity
of fat in human body is superfluous, the body weight of man being over 25%
more than the standard weight or the body weight of woman being over 30%
more than the standard weight. The factors causing obesity include heredity,
hypethalamic disorder, endocrine disturbance, hyperphagia and shortage of

exercise,

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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0. 0001 5.697297 non-detected 5.35135 non-detected
non-detected 0. 00003 5.275676 non-det ect ed

The “improving” of the symptoms of a specific disease by administrating a
specific pharmaceutical composition refers to that any allevations, whatever
perpetual, temporary, chronic or brief, can be attributed to, or relevant with, the

application of the pharmaceutical composition.

The term “substantially pure” as used herein refers to sufficiently uniform so
that a person skilled in the art cannot detect any impurity using a standard
analytical method, which is used to appraise purity. Said standard analytical
method includes, e.g., thin-layer chromatography (TLC), gel electrophoresis
and high performance liquid chromatography (HPLC). Or, sufficiently pure also
refers to that, even if further purified, the detectable physical-chemical
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 sterecisomers 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
fransportation 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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non- det ect ed non-detected non-detected 0.00001
5. 151351 non-detected non-detected non-detected
non- det ect ed

388-392].

The term “substantially” identical or uniform or similar as used herein means,
which may be somewhat changed in the context according to the
comprehension about the relevant techniques by those skilled in the art,
generally at least 70%, preferably at least 80%, more preferably at least 90%,

and most preferably at least 95% identical.

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

mixture thereof

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

mare.

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

IWPAC-IUB Committes.

B. Glucagon-like peptide-1 receptor reguiator

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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0. 000003 5. 156757 non-detected non-det ected
non-det ected non-detected 2. Determ nation of the
concentration of intracellular cAVP Since the
concentration of intracellular cAMP can only be i
indirectly eval uated according to the above netho or

| ogdk YR at@ﬁ@ﬂ%éi& Jeperiplepalte fireel agdrall stereqigomers and

R Y e R A
thePbwitR! 8GeR é%f&e&eﬁ]g}aﬂ'cegwplf&es thefor, @ functional

re-screenin
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0 COOH ;>mwx
COOH
Y.
,»JZ\ Rq © Y
Ry « i HOOC R4
C n
0

HOOGC R

Rz
or Ry

| [

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

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, phenyl, 2-, 3- or 4-pyridyi, furyl, pyranyl,
thienyl, pyrrolyl; phenyl substituted with one, two or three groups selected from
C+-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercaplo, methylthio, ethylthio, and alkanoyloxy; 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, methylithio, ethylthio,
and alkanoyloxy; furyl substituted with one, two or three groups selected from
C1-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoyloxy; pyranyl substituted with one,
two or three groups selected from C+-C, alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy;
thienyl substituted with one, two or three groups selected from C4-Cy4 alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethyithio, and alkanoyloxy; pyrrolyl substituted with one, two or
three groups selected from C;-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy,
amino
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2.1 Experinmental materials and instrunents

CAMP-determ ning kit (Mol ecul ar Devices Co.,

CatchPoint(r) Cyclic AMP kit); Forma carbon di oxi de

i ncubator (Forma Co.); FlexStationTM pl ate-readi ng

machi ne (Ml ecul ar Devi ces Co.); HEK 293/ GLP- 1R+Luc
amiqqy, Fargpmiien meyGabighimainytthio, eikyiifiie andalifeapyexy; are st ably

A T b S S5 S -
o U PSS ", Wy
cat’bB@:Rié' Q-ﬁ(?gwro ifheRy Gpla Bt d)rtdyp?rf y?q?r?ppftréggt Mgggebyrrolylnﬁl%nyl

96- wel ul'ture plate,

subﬁi&l&eﬂj ghit ond, hﬁu&@ﬂﬁfé&%r@u@@ﬂ@@@t@@f’rro%a C?%!k%loh?ﬂ% carboxyl,
53-11-14, 56-14 and 58 were respectively diluted to a

aldekesrdealakocxmneremm atidn grisahidat menddptd) metheitHid) esthgthite dand
in a quantity of 1 /well, into the above 96-wel |
alkgnaviagiao;pd- a@eor 5 nE”CEUBwbﬁﬂwtmhwiﬂp@ne omyedt thned eroupseselected
ditions of 37C, 5% CO2 for 10 mn. Thereafter, the
fro oGt PIRYT GHr b CArRPHAC BITEOY S RN VANl e @I r@dbam'de

me%épokg}er}%étko tg{ﬁ |g}l S@Eﬁ{%fa}{ogiga]:% ft%] substcguted Wn one, two or

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

carbamide, mercapto, methylthio, ethyithio, and alkanoylamino.

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 agueous
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 ¥,
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The results for determ ning the concentration of
intracel lular cAMP were shown in Table 2. The | ower

t he readi ng was, the higher the concentration of
intracel lular cAMP was. Wth increasing of the
concentration of the candi date conmpound, the
concentration of cAWP that was produced under its
stimul ati on showed an exponential increase (Figure 3,
Figure 4). It was denonstrated that all of the

aa e dine oeSERBYNARe XM RLEE Dt mgg%édﬁc&f{ Qé?éaé%?\l/%%alts

agoni sts. Figure 5 shows the standard curve o

Tadrleef B.suPhiied, ésthet formfof gahenateniicd coheoSione entheakions or
of the intracellular cAVMP (unit : RFU, relative

£in ggmgg@ﬁ%wathpgﬁgmc‘}@tiq:awygqcceptabie carriers or excipienis.

The compound of the present invention may be prepared in the form of its
pharmaceutically acceptable salts by using any suitable acids. For example,
inorganic acids, such as hydrochloric acid, hydrobromic acid, nitric acid,
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, ethanesuifonic acid and so on; and aryl sulfonic acids,

such as benzenesulfonic acid, p-toluene suifonic 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
I or It orits pharmaceutically acceptable salts and all sterecisomers and optical
isomers thereof, or prodrugs having same pharmacological effect therewith,

esters, solvates or metal complexes thereof,
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wherein, n is any number within the range of 0-3, X and Y independently are O, S or
NH:

wherein, R, and R; independently are one of the substituents selected from the group
consisting of: hydrogen, halogen, afkane, cycloalkane, hydroxyl, nitro, carboxyl,
aldehyde, alkoxy, amino, alkylamino, amido, carbamide, mercapto, alkylthio, ether,
thioether, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; phenyl substituted
with one, two or three groups selected from C,-C, alkyl, nitro, carboxyl, aldehyde,
alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy; 2-,
3- or 4-pyridyl substituted with one, two or three groups selected from Ci-C, alkyl,
nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio,
ethylthio, and alkanoyloxy; furyt substituted with one, two or three groups selected
from C,-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoyloxy; pyranyl substituted with one, two or
three groups selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio, and alkanoyloxy: thienyl
substituted with one, two or three groups selected from C,-C;4 alkyl, nitro, carboxyl,
aldehyde, atkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and
alkanoyloxy; pyrrolyl substituted with one, two or three groups selected from C,-C,
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methyithio, ethylthio, and alkanoyloxy;

Rs and R; independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkylamino, amido,
carbamide, alkyithio, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl; phenyl
substituted with one, two or three groups selected from C4-C, alkyl, nitro,
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carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto, methyithio, ethyithio,
and alkanoylamino; 2-, 3- or 4-pyridyl substituted with one, two or three groups
selected from C4-C, alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoytamino; furyl substituted with one, two or
three groups selected from C;-C, alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methyithio, ethylthio, and alkanoylamino; pyranyl
substituted with one, two or three groups selected from C,-C, alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and
alkanoylamino; thienyl substituted with one, two or three groups selected from C-Cy
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio, and alkanoylamino; pyrrolyl substituted with one, two or three
groups selected from C;-C, alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,

carbamide, mercapto, methylthio, ethylthio, and alkanoylamino.

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
inctuding 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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compound of the invention is useful for treating or preventing the diseases or
symptoms resulted from drug resistance or virulent side-effect produced by
administering the drugs for treating diabetes {including insulin sensitizers) that

have been marketed or will be marketed,

The compound of the invention may be administed either alone or in
combination with other suitable drugs for freating diabetes including insulin
sensitizers via any suitable ways. For example, the compound of the invention
or pharmaceuticaily acceptable saits thereof may be administered by the route
of intracavitray injection, subcutaneous injection, intravenous injection,

intramuscular injection, or intradermic injection, oral or topical application.

Further, in one specific embodiment of the 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 iis pharmaceutically acceptable

saits, and one or more drugs for treating diabetes including insufin sensitizers.
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Preferably, the combined preparation comprises the compound of the following
general formula | or I of the invention or pharmaceutically acceptable saits thereof
and all sterecisomers and optical isomers thereof, or prodrugs having same
pharmacological effect therewith, esters, solvates or metal complexes thereof, and

one or more drugs for treating diabetes including insulin sensitizers,

Rs

R+
o COOH X
COOH
Y.
/k R4 © Y.
O n
O

HOOC R;

R
or Ro

I il

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

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

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

Rs and R, independently are one of the substituents selected from the group
consisting of: hydrogen, alkane, cycloalkane, alkoxy, amino, alkytamino, amido,
carbamide, alkylthio, phenyl, 2-, 3- or 4-pyridyl, furyl, pyranyl, thienyl, pyrrolyl: phenyl
substituted with one, two or three groups selected from C4-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and
alkanoylamino; 2-, 3- or 4-pyridyl substituted with one, two or three groups selected
from C,-C; alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide,
mercapto, methylthio, ethylthio, and alkanoylamino; furyl substituted with one, two or
three groups selected from C,-C, alkyl, nitro, carboxyl, aldehyde, alkoxy, amino,
amido, carbamide, mercapto, methylthio, ethylthio, and alkanoylamino; pyranyl
substituted with one, two or three groups sefected from C-C4 alkyl, nitro, carboxyl,
aldehyde, alkoxy, amino, amido, carbamide, mercapto, methylthio, ethylthio, and
alkanoylamino; thienyl substituted with one, two or three groups selected from C4-C,4
alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido, carbamide, mercapto,
methylthio, ethylthio, and atkanoylamino; pyrrolyl substituted with one, two or three
groups selected from C4-C4 alkyl, nitro, carboxyl, aldehyde, alkoxy, amino, amido,

carbamide, mercapto, methylthio, ethylthio, and alkanoylamino.

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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to thereby treat or prevent said diseases or symptoms.

In yet another specific embodiment, a kit is provided, which comprises the
compound of the invention or pharmaceutically acceptable salts thereof, and
the specification about the application of said compound or pharmaceuticaily
acceptable salts thereof to treat or prevent the diseases or symptoms caused

or accompanied by insulin secretion and/or function disturbance.

In still another embodiment, a kit is provided, which comprises the above
combined formulation, and the specification about the application of said
combined formulation to treat or prevent diseases or symptoms caused or

accompanied by insulin secretion and/or function disturbance.

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 infracavitary 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 aqueous 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, transdermat patch or cream may be used.
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The pharmaceutical composition and method for aministration, that are
applicable in the invention, include, but are not limited to, the contents
described in U.S. Patent 5,736,154, 6,197,801 B1, 5741511, 5,886,039,
5,941,868, 6,258,374 B1 and 5,686,102.

The dosage for treatment or prevention may be altered according to the
severity of disease and the administration route. The administration dosage
and frequency are different considering the difference in terms of age, body

weight, health status and individual response of patients.

it shall be indicated (the doctor for diagnosis/treatment shall also be aware)
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 property 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, soiution, capsule,

patch and analogs, etc.

fn 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 f-cyclodextrin and  2-hydroxypropyl-B-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 he used. Examples of these parenteral compositions include,
but are not limited to, 5% W/V dextrose, physiological saline or other solutions.
The compound of the invention, which is alone or in combinaticn with other
preparation(s), may be administrated via a vial of intravenous injection in a
total dosage by volume of from 1 mi to 2000 ml. The amount of diluting solution

may be altered according to the total dosage of the drug administration.

The invention also provides a kit of implementing the treatment scheme. The
kit contains, in one or more vessels, an effective dose of the compound of the
invention in a pharmaceutically acceptable form, which is alone or in
combination with other preparation(s). The drug is preferably administered
together with sterile saline, dexirose 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 dexfrose 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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Ant agoni stic experinment with Exendin9-39 In order to
corroborate that the active conpounds had receptor
specificity with respect to their activating effects
on reporter gene and intracellular cAMP, Exendi n9_39
(Eur. J. Pharmacol, 1994, 269: 183-191; Metabolism
2004, 53:252-259.), a specific ant ni st of GLBalR,

R O
il ST Sl Htn
P- 1R 3}:1v Experivent al  mat ¢rialPs and A&y r'urent s
Rl 1
Compound 1 (1 eq) and compound 2 (1 eq) are dissolved in a suitable amount
of dichloromethane, water, dichloroethane, DMSO, dioxane or a mixture
thereof (to which a catalytic amount of dipheny! ketone is opticnally added).
The reaction is carried out by controlling the temperature in a range of
0°C-80°C, under illumination of a 150 W high-pressure mercury lamp or
natural fight 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, S$3-11-14, 56-14 and S8 on
GLP-1R.

Figure 3: shows the influences of S4P, $3-20-32 and $3-11-14 on the
concentration of intracellular cAMP.

Figure 4: shows the influences of 88 and $6-14 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 Exendingse on

the biolegical activity of S4P.

Mode of carrying out the invention
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Cell strain: HEK 293/ GLP-1RtLuc cell strain, in which
GLP- 1R and luciferase are stably expressed (self-nade
by National New Drugs Screening Center); Fetal bovine
serum (G BCO Co.); DVEM cul ture medi um (d BCO Co.);
Exendin 9-39 (AnaSpec Co.); Steady-GTM | uciferase

anal ytic system (Pronega Co.); 418 (Invitrogen Co.);
F ioxjde jncubator (Forma Co.); Victor2
pﬁq{g{ggmrggg‘zi %HSWEL% EH]é]‘ r(a@g?rﬁac Co.); Candidate

conmpound: S4P. 3.2 Experinental nethod HEK
2931G.P-1RtLuc cells were inoculated, in a quantity of
2(F 0001 HEO Clsystdrhweddippddtvith 8in@6y gvakilent plitnpr en-phatasuum
and cultured at 37C overnight with a DVEM cul ture
FEERERRI D o RtEaNMtig SBOWIFet BEBRURRE seluoh anenmsoient and

13, Exendi 9 s diluted to.a certai
bRl P e e o Bl st T 2QRBAX
@018 (Y. 104 1508m,/ 38! lm), ithE endtNE (MR Ss Feattlifie Mithdriing
plate. The culture was perfornmed under the conditions
0dti 331G 5. Byt iORoWw oatels 0.2 Mhieiireahtieiie defeti@civavalbygtfs 254
| uci f erase was detected according to the specification
At He Kiletingr peink adietsmingduby fusings dvem aR§$04 maftinge ppint

ﬁ’ﬁgryhpgﬁgg\g\ﬁ%ag %ﬁ%‘%ﬁn"g& EJ]; %gmn%dl‘y%g \Vasl’"farr]]q\ﬂgrc\uflrycé(ﬁ)r gnd Varian
Mercury plus 400 nuclear magnetic resonance instruments (wherein, the
solvent is CDCl3, CDs0OD 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: &H/C 7.26/77.0 ppm (CDCI3); 8H/C 2.50/39.51 ppm
(DMSO-d8).



3.3 Experinental results Exendin9_39 could inhibit,
in a dose-dependent manner, the expression of reporter
gene induced by S4P (see Table 3, Figure 6), which
denonstrated that the biological activity of S4P is
medi ated by GLP-1R Table 3. The antagonistic effect
of Exendin9 39 on S4P (% reaction, taking the reaction
of 3 pM S4P as 100% Exendins_39 final concentration

(nM $4P 10000 15.22131 3000 14. 5?7
e [ P

e S

Wang516

Compound Wang516 (1g) was dissolved in a suitable amount of DMSQ, and
iluminated under a 150W high-pressure mercury lamp for 3 days. After adding
1 mi 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 soiution 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, J:=4.8Hz, Jy=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 (8H, 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, 1377,
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, 45.3, 30.0, 25.7.
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The following product was obtained in the same way:

'MNMR (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 (4M, 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).

PCNMR (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.
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83. 84426

"HNMR (300MHz, DMSO-d6) 10.118 (2H, br.s), 8.615 (2H, br.s), 8.095 (2H,
dd, Js=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 (BH, s).

Example 2: Preparation of compound S$4P and its isomers

/OMS

HN HN o
L @Yo A o
i = DMSOJHO OMo HN o COOH
cQC ©: HOQC NH

wht O NHCOOH Q OME
d j A@ % e S
¢ “0

Isomers of S4P

C/C/s
8 5
i O e Oy g p
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Compound Wang516 (10g) was dissolved in a suitable amount of DMSO, and
illuminated under natural light at room temperature for 30-90 days. After the
reaction was completed, the reaction solution was lyophilized to remove the
solvent, and the remainder was separated with HPLC to thereby obtain a very
few amount of the regioisomer of compound S4P and the S4P as buff powdery

solid.

"HNMR (300MHz, DMSO-d6) 10.125 (2H, br.s), 8.025 (2H, d, J=4.8Hz), 7.921
(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
o}
OhMa  DMSOHQ
e et

Lmhl,

Wapg516
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wherein, nis 1; X and Y independently are NH
wherein, Rl and R2 independently are one of the
substituents selected fromthe group consisting of:
phenyl, 2-, 3- or 4-pyridyl, phenyl substituted with
one, two or three groups selected from Cl-C4 al kyl,

al koxy, nercapto, nethylthio, ethylthio, and

al kanoyl oxy; and 2-, 3- or 4-pyridyl substituted with
one, two or three groups selected from Cl-C4 al kyl,

%&ﬁwund%ﬁ@gs@gggﬁ@yéé isQoIvegnte ,ﬂ%é]' dHBe ARGt pf PMSO, to

al kanoyl oxy; I ndepen y are one o
sutistt 26 wenbs dipekegitietbrer 982 bheed P iIRRRSIisT UAgrf 150 W
phenyl 2-, 3- or 4-pyridyl, phenyl substituted with
dE-Piegpurermetsk Belagirdapé degl tee treattibn eallObn Ghsdldpfilized to
al kox ,rperc t o, tﬁylthioh et hyl t hi o, and ,
TP Gy INEmiSBEnhngg. tes.rempinder piie 4 pebaratist it eplumn
' e Cl-C4
ST A0G bk Bk AR PR AR SR RIS, and
al kanoyl am no. 2. The substituted cyclic conpound or
pharmaceutically acceptable salts thereof according
£yl Hh Experinent for teRlinghid|(Ral adefiendent |y are
wherein, R5 is one of substituents selected fromthe
group consisting of: Cl-C6 al kyl; Cl1-C6 al kanoyl

TR A oR0 oI B o 9L el ooy

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 cyctase, which
leads to the increase in the concentration of intracellufar 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 slement, 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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X1 is 0; R3 and R4 independently are Wherein, R6 one
of substituents selected fromthe group consisting of:
Cl-C6 al kyl; Cl-C6 al kanoyl substituted with one, two
or three groups selected from hal ogen, Cl-C6 al koxy,
and hydroxyl; C2-C6 enoyl; C2-C6 al kynoyl; C3-05
cycl oal kanoyl ; and C3-C6 cycl oal kanoyl substituted

r . .
b e B Oy PR ISR S AP
| edgpenthendsrym acsdd ¢ A2ML3 wherein, R12 and R13
i ndependently are one of the substituents sel ected
fDMﬁr&MUg:‘r@@ﬁiuﬁb@BQQ fig.)of: Cl1-C6 al kyl; Cl1-C6

kano bstituted with one, two or three groups
é?%&'ékﬁ? WHPIRSE SGalytc eyster Brupgya Cﬁh'd hydr oxyl ; and

[AEN9¥kandard (Sigma Co.);

(418 (Invitrogen Co.);

Forma carbon dioxide incubator {(Forma Co.);
Victor? plate-reading machine (Wallac Co.);

Candidate compound: S4P, $3-20-32, $3-11-14, $6-14 and S8.
1.2 Experimental method

HEK 293/GLP-1R+Luc cells were inoculated, in a quantity of 20,000/100
uwiwell, info a 96-well culture plate, and cultured at 37°C overnight with a
DMEM culture medium containing 10% fetal bovine serum and 500 ug/mil
G418. The GLP-1 standard, and the candidate compounds $4P, $3-20-32,
S3-11-14, 56-14 and S8 were respectively diluted to a certain concentration
gradient, which were then added, in a quantity of 1 wl /well, into the above
96-well cuiture plate. The culture was performed under the conditions of 37°C,
5% CQxz 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 S$3-11-14, in a final
concentration of 0.03 mg/mi, 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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X1 is 0O;
wher ei n,
the group consisting of:
substituted with one,
from hal ogen,

X2 is 0; R3 and R4 independently are
R6 is one of the substituents selected from
Cl- C6 al kanoyl

Cl- C6 al koxy,

Cl- C6 al kyl ;
two or three groups sel ected
and hydroxyl ;

C2-Co

al kenoyl; C2-C6 al kynoyl; C3-C6 cycl oal kanoyl ; C3-C6
Iolk@lnol uf%?t' utedglth one, wtczorthree
0
TEBling: SOFelerule 1 GG ER, SXere PRy i gene (%
MYEGRAY Lakirand Sed¥ifon oPso Efi}feﬁg'blséé fatop cyell c
conmpound or pharnmaceutically_ _accept e salts thereof
accenali ng to cl ai M 1, wher ei n, when geagnetric isomers
are present in the nol ecul e,| said conpaund is any
icwwaammp getiret i c SP3vHer or AH-XKt'dreg t Héfeof| 48
! nldg ituted cyclic conpound or pharimaceuticglly
c e e salts fhereof according to claiml,
\Nhero.el n, Wh@!atoﬂ(hl al sgagshon 1 shpreseat || nzAsbe 39,6432
frot-eett-e;t-he—conpound—-s—+aecem-e—or—optiecal-l-y—aetive:
0.03 cytotoxic 49.8027 86.3973 27.1892 39,7162
0.0t 41.18819 39.6432 59.2162 17.2054 31,5135
0.003 35.55405 26.7189 26.9162 ©.93243 19.6676
0.001 2222703 14.0216 11.2703 5.95405 12.073
0.0003 10.19459 7.94595 5.85405 5.25135 6.97568
0.0001 5.897297 non-detected 5.36135 non-detected | non-detected
0.00003 5275676 non-detecied nonh-detected non-detected | non-detected
0.00001 5151351 nan-detected non-detected non-detected | non-detected
0.000003 5186757 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'™

HEK 293/GLP-1R+Luc cell strain, in which GLP-1R and luciferase are stably

plate-reading machine (Molecular Devices Co.);
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5. A process for preparing the substituted cyclic
conpound or pharnaceutically acceptable salts thereof
according to any one of clainms 1-4, conprising
reacting conpound 1 and conpound 2 according to the
foll owi ng reaction schene: wherein conpound 1 and
conpound 2 are dissolved in a solvent selected from

B P Bl bR Sl e R B RERE  on

tcherirrite cdMBoliRACHIPOR3IS. 3], Isgmﬂahesie 4pdeg. a nor mal
l'ight or under a high-pressure nmercury |anmp at the

tcdipiestatdard (fumieo@ the KGDC, wat er or di phenyl ketone
is added during the reaction for conpleting or
accelerating the reaction; after the reaction is

eted the solution is |yophilized to remove the
o%rg einmenl%J i?%@ erral nder is separated with HPLC to

obtain the product, wherein the definitions for RI,

R2, R3, R4, X, Yand n in the reaction schene are as
tHEH 280/GlUP-dRal o Lells GverblSiaoailatede irs wogtibittity ed 20,600/¢00
g@wsﬁund or har maceuti cal acceptabl e salts thereof

dinky 2 8 éﬂﬁ}' BHBIrR TP lRteaiang qulwreqh at he “hrafYgraEhtr Bhe

SondeRs ERRB Moo Sethedd B 1 1gal S6 T4 ceREt Pl vBie
Fé’e@J@E!lM G2 MHLARG Brin cc?nce'ﬁtr@h@ﬁ Q?%]%?éhtt PAkn wOraAsh BHOEY,

for treating or preventing di seaSes or synptons caused
or a gogaitpahi ed/ve, infsthlsi aboye@betélbouitire blara:tTherculture was
di sturbance, conprising the substituted cycli
E%mfmﬁﬁ’dwaﬂertth% Pﬁ'ﬁf@mﬂ%%ﬂ % Cacde &%ﬂOé %Qan 'ﬁsThﬁf@ﬁ@@rf the

ceor a ims 1-4.as.active

PEERLERIh o Macier B S itRufishatEpging o e
%&@ﬁc‘éh@ﬂﬂ@at‘éhﬁb:m@yc mmpﬁwt her conpri ses
pharmaceutical |y accept abl e carriers and exci pi ents.
9. The pharmaceutical conposition according to claim
7, Wherein the diseases or synptons caused or
acdorsanieatrl BSeUtAsul i n secretion or function

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 stimuliation
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 intraceliular cAMP

{unit : RFU, relative fluoresence intensity)

Final
S4p §$3-20.32 53-11-14 56-14 S8
concentration
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In order to corroborate that the active compounds had receptor specificity with

respect to their activating effects on reporter gene and intracellular cAMP,

Exendingse (Eur. J. Pharmacof, 1994, 269: 183-191. Metabolism 2004,

53:262-259.), 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 celf strain, in which GL.P-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™ |uciferase analytic system (Promega Co.);
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The present invention provides a substituted cyclic
conpound of the follow ng general fornmula | or 1|1

orR2 I'll its preparation process and its use as a

gl ucagon-1|i ke peptide-1 receptor regulator for
preventing or treating netal bolic disorders including,
but not limted to, diabetes, insulin resistance and

L ivir & co.),
Forma carbon dioxide incubator (Forma Co.);
Victor? plate-reading machine (Wallac Co.):

Candidate compound: S4P.
3.2 Experimental method

HEK 293/GLP-1R+Luc cells were inoculated, in a quantity of 20,000/100
whiwell, into a 96-well culture plate, and cultured at 37°C overnight with a
DMEM culture medium containing 10% fetal bovine serum and 500 wg/mi
G418. Exending.se 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% COQO, for 6 h.
Thereafter, the activity of luciferase was detected according to the
specification in the kit of Steady-Glo™ [uciferase 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 8), which demonstrated

that the biological activity of S4P is mediated by GLP-1R.

Table 3. The antagonistic effect of Exending.ss on S4P (% reaction, taking the

reaction of 3 uM S4P as 100%)

Exending.g final concentration (nM) S4P
10000 15.22131
3000 14.56557
1000 27.96721
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300 15.96721
100 18.77049
30 32.32787
10 52.47541
3 72.83607
1 80.77869
0.3 83.84426
0.1 96.63934
0.03 101.8115
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What is claimed:
1. A substituted cyclic compound of the following general formula | or Il or

pharmaceutically acceptable salts thereof and all stereoisomers and optical

isomers thereof :

or

wherein, nis 1;

X and Y independently are NH:

wherein, Ry and R; independently are one of the substituents selected from
the group consisting of: phenyl, 2-, 3- or 4-pyridyl, phenyl substituted with one.
two or three groups selected from C4-C, alkyl, alkoxy, mercapto, methylthio,
ethyithio, and alkanoyloxy; and 2-, 3- or 4-pyridyl substituted with one, two or
three groups selected from C4-C4 alkyl, alkoxy, mercapto, methylthio, ethyithio,
and alkanoyloxy;

Rj and Ry independently are one of the substituents selected from the group
consisting of. phenyl 2-, 3- or 4-pyridyl, phenyl substituted with one, two or
three groups selected from C4-C4 alkyl, alkoxy, mercapto, methyithio, ethylthio,
and alkanoylamino; and 2-, 3-, or 4-pyridyl substituted with one, two or three
groups selected from C,-Cy alkyl, alkoxy, mercapto, methylthio, ethylthio, and

alkanoylamino.

2. The substituted cyclic compound or pharmaceutically acceptable salts
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thereof according to claim 1, wherein:
R1 and R; independently are

X

' ~———¥%4Rs
NS
wherein, Rs is one of substituents selected from the group consisting of: C4-Cg
alkyl; C4-Cs alkanoyl substituted with one, two or three groups selected from
halogen, C;-Cs alkoxy, and hydroxyl; and thenoyl;
Xqi8 O;

Rs and R, independently are

= /X

Wherein, Rg one of substituents selected from the group consisting of: C-Cg
alkyl; C1-Cs alkanoy! substituted with one, two or three groups selected from
halogen, C4-Cs alkoxy, and hydroxyl; C»-Cg enoyl; Cx-Cs alkynoyl; C3-Cg
cycloalkanoyl; and C;-Cg cycloalkanoyl substituted with one, two or three
groups selected from halogen, C4-Cs alkoxy, and hydroxyl;

Kz is NH;

when Ry and R; independently are

Xy

' —— xRz

-,
J
/%i’ Z K2R3

wherein, Ry and Ry3 independently are one of the substituents selected from
the group consisting of: C-Cg alkyl; C1-Cg alkanoyl substituted with one, two or
three groups selected from halogen, C;-Cg alkoxy, and hydroxyl; and thenoyl;
X1 is8 O;
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X is O;

Rs; and R4 independently are

wherein, Rs is one of the substituents selected from the group consisting of:
C+-Ce alkyl; C1-Cg alkanoyl substituted with one, two or three groups selected
from halogen, Ci-Cs alkoxy, and hydroxyl; C»-Cs alkenoyl; C»-Cs alkynoyl;
C3-Ce cycloalkanoyl; C3-Cs cycloatkanoyl substituted with one, two or three
groups selected from halogen, C-Cs alkoxy, and hydroxy!:

X2 is NH.

3. The substituted cyclic compound or pharmaceutically acceptable saits
thereof according to claim 1, wherein, when geometric isomers are present in
the molecule, said compound is any individual geometric isomer or mixtures

thereof.

4. The substituted cyclic compound or pharmaceutically acceptable salts
thereof according to claim 1, wherein, when chiral carbon is present in the

molecule, the compound is racemic or optically active.

5. Aprocess for preparing the substituted cyclic compound or pharmaceuticaily
acceptable salts thereof according to any one of claims 1-4, comprising
reacting compound 1 and compound 2 according to the following reaction

scheme:
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r, GOOH Ry H

2w 9 R 0 ) e N P
) 1 = DMSOMR0 J{ Y. Ry =+ o Y
& Pluplbumgie. s Ry % A HOOC 0
32)( * ):.y Light Rn Q Ry
o 2 Ry
Ry Ry HO
1 a

wherein compound 1 and compound 2 are dissolved in a solvent selected from
the group consisting of dichioromethane, water, dichloroethane, DMSO,
dioxane and any combination thereof; the reaction is illuminated under a
normal light or under a high-pressure mercury lamp at the temperature from
0°C to 60°C; water or diphenyl ketone is added during the reaction for
completing or accelerating the reaction; after the reaction is completed, the
solution is lyophilized to remove the solvent, and the remainder is separated
with HPLC to obtain the product,

wherein the definitions for Ry, Ry, Rs, R4, X, Y and n in the reaction scheme are

as defined in claim 1.

6. Use of the substituted cyclic compound or pharmaceutical acceptable salts
thereof according to any one of claims 1-4 in the manufacture of a medicament
for preventing or treating diseases or symptoms caused or accompanied by

insulin secretion or function disturbance.

7. A pharmaceutical composition for {reating or preventing diseases or
symptoms caused or accompanied by insulin secretion or function disturbance,
comprising the substituted cyclic compound or therapeutically acceptable salts

thereof according to any one of claims 1-4 as active ingredients.

8. The pharmaceutical composition according to claim 7, which further

comprises pharmaceutically acceptable carriers and excipients.

9. The pharmaceutical composition according to claim 7, wherein the diseases

or symptoms caused or accompanied by insulin secretion or function
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disturbance include, metabolic disorders, which are diabetes, insulin

resistance and obesity.

10. The pharmaceutical composition according to claim 7, wherein the
diseases or symptoms may be resulted from drug resistance or virulent
side-effect produced by commercially available drugs for treating diabetes,

which are insulin sensitizers.

11. A combined preparation, comprising the substituted cyclic compound or
therapeutically acceptable salts thereof according to any one of claims 1-4 and

other drugs for treating diabetes which are insulin sensitizers.

12. The combined preparation according to claim 11, wherein the insulin

sensitizers include, rosiglitazone and pioglitazone.

13. Use of an effective dose of the combined preparation according to claim 12,
or pharmaceutically acceptable salts thereof in the manufacture of a
medicament for treating or preventing the diseases or symptoms caused or

accompanied by insulin secretion or function disturbance.

14. A kit, comprising the substituted cyclic compound or pharmaceutically
acceptable salts thereof according to any one of claims 1-4 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 or function disturbance.

15. A kit, comprising the combined preparation according to claim 11 and the
specification about the application of the combined preparation to treat or
prevent diseases or symptoms caused or accompanied by insulin secretion or

function disturbance.
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Abstract:

The present invention provides a substituted cyclic compound of the following

general formula | or I

Ra
Ry
o COOH X
COCH
Y-
Ra X HOOC R4
n
O n
0

HOOC R;

R,
or R

l H
its preparation process and its use as a glucagon-like peptide-1 receptor
regulator for preventing or treating metalbolic disorders including, but not

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