THE GLUCAGON- LI KE PEPTI DE-1 RECEPTOR AGONI STS, THE
PREPARATI ON AND THE USE OF THE SAME FI ELD OF THE

I NVENTI ON The present invention relates to a group of
gl ucagon-Ili ke peptide-1 receptor (GLP-1 R) agoni sts.
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which produce the paradoxical reaction of the islet cells through immunomechanism,
so that the pancreatic islets begin to be damaged and even lost their function
completely. About 5% of diabetes mellitus is type |. At present, the medicaments for
treating type | diabetes mellitus mainly include exogenous insulin (including human
insulin and animal insulin), drugs having the insulin-like effect, insulin-like growth
factor-1 (IGF-1), novel long-acting insulin preparation, and Jin Qi hypoglycemic tablet,
etc.
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decrease the postprandial blood glucose to maintained blood glucose concentration at
a constant level. Also, GLP-1 has the function of neuroregulation, and can retard
gastric emptying, and inhibit appetite. All of these are greatly beneficial for control of
diabetes mellitus. Normally, GLP-1 stimulates insulin secretion depending on the blood
glucose concentration. As the blood glucose concentration decreases, the effect of
GLP-1 on stimulating insulin secretion decreases. Therefore, the action of GLP-1 on
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The d ucagon-1like peptide-1 receptor agonists
according the present invention have the specific
structural forrmula as follows: Y Arl X N wherein,
each of Ari and Are independently is phenyl or
tituted phenyl, and the substituent groups of the
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whefSiH RIBE%H ¥ he of itk Y8IRWiRY sliBsftuht Htdups: H: %A% substituted alkyl
which contains substituent groups including halogen, alkoxyl or hydroxyl; C,-Ce
alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which contains
substituent groups including halogen, alkoxyl, or hydroxyl; C,-Cs enoyl; C3-Cs
cycloalkanoyl; benzoyl; tert-butoxycarbonyl; substituted benzoyl which contains
optional one, two or three substituent groups including alkoxyl and alkylamino;
benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl; and X is O or NH;

X4Ra

orArnis 7% # ,

wherein each of Rz and R4 independently is any one of the following substituent
groups: H; alkyl; substituted alkyl which contains the substituent groups including
halogen, alkoxyl or hydroxyl; C»-Cs alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl;
substituted alkanoyl which contains substituent groups including halogen, alkoxyl, or
hydroxyl; C2-Cs enoyl; C3-Cg cycloalkanoyl; benzoyl; tert-butoxycarbonyl; substituted
benzoyl which contains optional one, two or three substituent groups including alkoxyl
and alkylamino; benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl; and Xy is O




Are is wherein R2 is any one of the foll ow ng
substituent groups: H, alkyl; substituted al kyl which
cont ai ns substituent groups including hal ogen, al koxyl
or hydroxyl; C2-C6 al kenyl; C3-C6 cycloal kyl; phenyl;
orhﬂﬂ@%ﬂ%ﬂbbr%ﬁ#ﬁn0y|; substituted al kanoyl which contains
ubstituent groups including hal ogen, al koxyl, or
hydroxyl ; C2-C6 enoyl; C3-C6 cycloal kanoyl; benzoyl;
tert-butoxycarbonyl; substituted benzoyl which

contain optional one, two or three substituent
gr oups isng al koxyl and al kyl am no; benzyl oyl ;
t henoy; amant ane fornoxyl; and mandel oyl; and X2 is
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manddbyll THER XSUBT bE NFETara RUESDIPN 19 al koxyl - and

am no; benzyl d enoy 'damant ane f or noxyl ;
an Qel oyl ; and X| is O 4 o0or NH X2 is 0 or NH
n"’ i s wherein each of R5 and R6 i ndependently is

Arzis any= ne of the follow ng substituent groups: H

al kyl ; substituted al kyl which contains substituent
whereigr Buis anycongiiofighé olbayieing subistitusnt groupsiyldr ellyl; ;substitused alkyl
which aidmmb s@sl@@ecwngroabk)fhclu@"t@)ﬁaioéaﬂzdlkoxw lbartopdroxyl; C»-Ce

alkenyp Elstc teal igﬂ%‘?ﬁﬂ BNy aﬂ@éﬁd&! nb Q\K/ﬁ R%ontains
subsh@?négg}z Egl? %l OX%F oﬁkqggﬁs If\&gg C%,e é’ndyl C3-GCs
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substityeotgsoups includiggahlkoxyll amh @lk}dalkmtmtertdqutoxycarbonyl benzyloyl;

thenoyl;eddanhatitang Femhoxt] anderndemyl; ardenRyD or dimant ane
fornoxyl; and mandel oyl ; when X, is Oor NH and X2
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follo@ ituent groups: H alkyl; substituted
al kyl ntai ns substituent groups including

or Ahdsé 0g: z& al koxyl or hydroxyl; C2-C6

wherein each of R; and R4 independently is any one of the following substituent
groups respectively: H; alkyl; substituted alkyl which contains substituent groups
including halogen, alkoxyl or hydroxyl; C»>-Cs alkenyl; C3-Cs cycloalkyl; phenyl; benzyl;
alkanoyl; substituted alkanoyl which contains substituent groups including halogen,
alkoxyl, or hydroxyl; C»-Cs enoyl; C3-Cs cycloalkanoyl, benzoyl, substituted benzoyl
which contains optional one, two, or three substituent groups including alkoxyl and
alkylamino; tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane formoxyl;, and
mandeloyl; and X4 is O or NH; Xz is O or NH.

The present invention is performed by the following steps.

According to the chemical equation:




al kenyl ; C3-C6 cycl oal kyl; phenyl; benzyl; al kanoyl;
substituted al kanoyl which contains substituent
groups includi ng hal ogen, al koxyl or hydroxyl; C2-C6
enoyl; C3-C6 cycloal kanoyl, benzoyl, substituted
nzoyl which contains optional one, two, pr three

sfibsti tuent groups including al koxyl and a]kyl no;
v Z gx9dar bony| - .benzyl oyl .t henoyl ., a nt ane
A”‘for&oxyl and fndel 0yl ; and X2 1s 0 or W /xAR3 i R

or Are i wherein each of R3 and R4 indepé&fifently is

gny one of the follow ng substituent 20UpS

respectively: H alyl; substituted al kyl #hich )

contains substituent groups including halogen,
whereial gasty bf évr1 lapdr Arkyindependisntly kephenylc- geostijetedaphernyl, and the
substitbéetyloupbeifakié saidblisstivded sHEMA id otiesdwal drathesd gidupstoptionally

select al e SORRA Lp9 hAKP drBGHIARBhDRE O88 P butoxycarbonyl and
'chenoil Et%’)sggp% Wi %Q?%&l i gg-oggen@ ’; 2@ 1Y : !
VLS By tedithy OXpact 81 Mg & 15 Publ Wdnddd Y s (APER:
cont ai.ng, optional one. two r three substituent
Or, acrdngdothE ollaig SPRBISA! SHatOt 1yl am no.
tert-butoxycarbonyl; benzyloyl; thenoyl; adanmpntane
formyxylr, and _nmandeloyl; and X, is O or NH i
or J\IThe pri€4éFfClny enthi@PRi( 1B, PbeFioSaimentisy
f ol i OWWKERp~st-eps——Aeeer ¢ '
58 JArt Al N .'~(" H+ AriCHO --- - ]rr-
- m»Kerein each of Art and Are i ndependent| s\ phenyl or
BocXsisybstituted phenyl, and the substituen%&g ups of the
said substituted phenyl is one, two or three groups
optionally selected fromthe follow ng group: nitro;

cay b -1 Bl : - hut . TS .
whorof RO 0 A R WBond S-e SRHE TSR PP s o
substitplee alf] wiichepontaids) supsttuest Graupsiincliiing BaloseD aikoxyl, or
hydroxgl) GatCoatkerylx CsiGgeydealkyHeaznylsbamyl) @kaneyl substituted alkanoyl
which GoitsimstsubstiRent \graups incfudindy\KaldgeX2alkoxyl, or hydroxyl; C2-Ces enoyl;
C3-Cs cycloalkanoyl; benzoyl; tert-butoxycarbonyl; substituted benzoyl which contains
arbitrary one, two, or three substituent groups including alkoxyl and alkylamino;
benzyloyl; thenoyl; adamantane formoxyl; X is O, S, or NH; Y is O or S; each of X4, Xz
and X; independently is O or NH; and X4 is Cl or OH.

The compound Il is produced by condensing the compounds | with ll. And, the
condensation is performed in the following solvent: dichloromethane, acetic anhydride,
tetrahydrofuran, dimethylfuran, dichloroethane, toluene, benzene, water, dioxane or
the mixture of the above solvents. If necessary, some activators may be added into the
reaction, such as pyridine, N-methylmorpholine, isobutyl chloroformate, triethylamine,
diethylpropylethyl amine, or DMAP etc. According to reaction conditions of the
compounds, the reaction temperature generally is -78_ to the room temperature (for
example, for the compound Wng462 etc.), or is 50 to 230 _ by heating (for example,
for the compound Wng520 etc). The reaction time is determined according to the
specific reactants. Generally, the reaction progress is determined by tracing with TLC.
After the completion of the reaction, the general post processing methods include
filtrating with a pump, concentrating the reaction solution to remove the solvent,
extracting and isolating with column chromatography etc. The final product Il is
verified with NMR detection.

The process for synthesizing the structural unit of the substituted five-membered




wherein Rl, R2 and R3 are optional any one of the
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overconié! €Re aefstt tiat heOpSypbtidedfegifato nfddi€amehts iShAconvenient for
oral arﬁﬁ’ Qﬁtﬂ‘fia 5' eé lh\Pfoog %‘aeqx ﬁé’ ﬁSPﬁh”‘? é%&@%’ﬂ%#%‘ﬁhé present

lnventlpa 2ygithg rgla l\&%ﬁtmplé NC&FS %fr‘?efe §é¥é?q QEQHGFRH? de,

t et rahydr of uran, di nethyl furan, dichl oroethane,

BRlEFt|9ES®?@PTE?@NZ@PG#HE@$AW|NGBWG or the mixture of
ary, sone activators may

The fi eaﬂgﬁgv\isnﬁw% &é‘t@ctcéﬁ@é&ul?%f 18! SpAsssiOH bk report gene for the

compo Hgt yluégﬁfeﬁ uﬂ% tlﬁ) E;ﬁ;?gﬁ%@ltgeﬁ{a@ttg g?e \antg activity of
he Sa'ﬁ!c%QIF'BPH $ &M GhErTRn Wrent, Be &ei?élvec%ﬁwurﬂfsfﬁemfefase
mducedl’ay 3®Mmfmsﬁmeafdé3lgBﬂ1elsaeggrded as7800%o the room
tenperature (for exanple, for the conpound Wg462
The figsre 2 shaws ithe Bffection pBthe bympeand 2 opfibe eonsepkreion o CAMP in
203/Gltird Rogizound Wig520 etc). The reaction time is
determ ned according to the specific reactants.
eneral | the reacti nﬁro ress i s determ ned by
EMB E letion of the

reaction,. .the ost, pro net h
The presgtt inyprion il b3 Tpihel SEabiest Wi et o RRHIG specific
exampigasi, but ﬂweyttiorrtelnm\tém REeseHt inviention éx apy¥aYng and
isolating with colum chromatography etc. The fi
The prepgatian Process fojepiepaEgvinencaNROURd® it itha. foﬂrh\@mg preparation
exampjesot &s 8 mainlysinoludes ithieegetbtiorns bperdtiongroceduresfast fobow.
substituted five-nenbered 6 heterocyclic ring of the
Procedureslent invention refers to Organic Syntheses, CV 2,
55. The present invention designs and synthesi zes the
noyel glucagon-like peptide-1 receptor (GeP-1R

4 St's. The GLP- 1R agppists of the preSdnt invention
e the goo ability—of»bi ndi ng-Rho~6 e R,
note the sy is of CAMP, used to prepare
the nmedi canents for treating t yconet abol i sm

di stur bance-related diseases such as type |
di abetes, insensitivity to insulin and obesity etc.
And, they can overcone the defect that the
polypeptldes regul at or nmedi canents i s inconvenient for
The campourdal anddt, ismdiumdacedale), lapdt acalicgarhydride atgempredsrheated to

melt (#5650 .- td 2B0CHNRAY HEaIn@AinkAanthesblteni staRNforon Hwure Subsequently,
ethandl f AAd&Eintd T FeattoHGhikiGreil 8588 PR bYod bt i€ separated out by
crystaleaetE)n f ?lowmg by filtration. The residue liquid is concentrated to remove the
solvents completely, and the product is isolated with column chromatography.

Procedure 2:




BRI EF DESCRI PTI ON OF THE DRAW NGS The figure 1 shows
the detection result of the expression of the report
gene for the conpounds of the present invention,
which is used to evaluate the activating activity of
the said conpounds on GLP-1 R In the figure 1,/4he
rel@ki ve activity of thegl ciferase induced by730nM
pgsi tive standard GLP-11 is regarded as 100%” ¥

Vi 1O g Of d 2f loh
Mo Tt sk A S
PN | NVENTI ON The preser#
ention will be furtpe® explained with refepence to
e foll owi ng specifi§ exanples, but they#on't linit
>'Zg§-bne present i nve4FCHN i n any way. The prepafation
/*priocess for preparing the conpounds in the fol lbwi ng
preparation exanples 1 to 3 mainly includes three

The congeUrdONis AsycNedh GERRPEMEETarRS ah@ldodkéd infthe yelrdte bath at

-20_ f&llom%é}gg ' éﬁhf’@%‘ﬁac c aﬁidvgpdiraﬁir{ t e{érpbgrat@r‘:e to the room
or’&%@%@: s (Y zﬁai acet ) ¢

C m. acC, .
tempetahi(e, rSRGHR Fnaeed Wil TR Hnkiy Sty Companpd) | is reacted
complefaly. Adencangeatrating e ieaction system apd remowing triflucroacetic acid
comple&alys dheestbytratestibadizisolveedaddedichidronidthaneacndrcooled in the

cryohydr¥feupstraae -900! THen TRGriBIMIHAH Ayl SRR afe Adde@Yorderly, the
tempeﬁtéf%t ! I%digegéo %og'fe}?é ?&rﬁ“ﬂi@@é’%\%l gb@ghgg}%?gﬁebﬁ} [SHLEYE with TLC.
The reasiian. salionafs CORESBITalRRL: NG 1160 PIRAEL: Ipollegnith column
chromategamyogr aphy. Procedure 2: 7 Me TPAI C . Ch a4.CG
ifrCflt 1{3t}, pysid ngCHa A-0 Ff4DGFgG 1 The
Procedis@ound 1 is di ssol ved in dichl oronmet hane, and cool ed
in the cryohydrate bath at -20_ follow ng by addi ng

tri%oroacetic acid and raising the tenper reto

t he om
Me
Mo TRA/CHGY Me  NMM, BsOCOCUTHE
[ SO—— ' o
RCOOH(II)
BocH H
HOOCFSC Hy ;
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The compound | is dissolved in dichloromethane, and cooled in the cryohydrate bath at
-20_ following by adding trifluoroacetic acid and raising the temperature to the room
temperature. And, the reaction is traced with TLC until the compound | is reacted
completely, following by concentrating the reaction system and removing trifluoroacetic
acid completely. Then, the compound Il is dissolved in tetrahydrofuran (THF), and
cooled in the cryohydrate bath at -20 . Then, N-methylmorpholine (NMM) and
CICOOBu are added orderly. The reaction product of the compound | with
trifluoroacetic acid is dissolved in tetrahydrofuran and then transferred into the above
mixture with the syringe so as to react at the room temperature. The reaction is traced
with TLC. After the reaction is completed, the reaction solution is concentrated, and the
product is isolated with column chromatography.

For the products, the compounds wang520, wang337, wang405, wang450, wang520-1
and wang462-1 are prepared by the reaction procedure 1, the compounds wang420,
wang462, wang524, wang516, wang488, wang 568, wang502, wang530, wang504,
wang866, 2f, wang582, wang538, and wang496 are prepared by the procedure 2 with




tenperature. And, the reaction is traced with TLC
until the conpound | is reacted conpletely. After
concentrating the reaction system and renovi ng

trifluoroacetic acid conpletely, the substrate is

the coﬁimki\/wdng%@ii gfd fHeobBibalAds mggqg_lﬁ%dcmgbhgs?1 are prepared
&Q}(g : - . pyri di ne and acCy
by the?ﬁ?‘orl éaja‘rﬁg g@dggﬁ]&%@ﬁ%ﬁﬁkg' tenperature i s raised

In the! @Il QRBL LA 8kY leé‘,w&‘%snﬁ@%&% With! RrEGy-Vx 300M
A el gl i g R oo
_HIC 2p8/38chitrpra (DSM@d6) randdr{C-8i3 1/4% 15ipmmn (MethykEgd@dephol-d). The
agentsBarks pHREd Gyf SRahghai ChemistihAgentspGoopgetation. And, the products

are pufifiéd PR BytHd SALATMCERbRANSgrapAy. 'Pl%’biﬁéaéﬁl fdt®eparation is 200-

300 mE&SH 2 %pﬁéa%e | I&g e, sil efl? |JI Y ¢ raphy is thick and
hO"OWt%@é@ Ang éﬁ%ﬁdaggé%ﬁéﬁdé@ﬁ@%ﬁ% Eg lmmﬁg Chemical

plant. wi th TLC until the conmpound | is reacted conpletely,
followi ng by concentrating the reaction system and
Examplerbving trifluoroacetic acid conpletely. Then, the
conpound Il is dissolved in tetrahydrofuran (THE), and
cooled in the cryohydrate bath at -20_. Then, § 73
N- et hyl nor pholine (NMM and ClI COO Bu are agdgd
d;]l;f’\é The reaction product of the conpound b with
' oroacebde;_aci d, i s dissghugd in tetr
Pk ergedl i gt ot-he—abovae. m Xt
VA nge SO as tolr u't t he room t eaperdl
agki on is tracéd with TLC. Af er Ahe reaction is
conpl eted, the reagtion solution®I'S concemtwated, and
the product is isolated wth colum chromat ography.

At e ER0 BB BN e Lo ORI PRS0 S20m IR ompound 1 (676
mg, 1.96 sapdasegiuimacetate ( 146me: bE8dumel) Bnd AaLlasstia@hydride are
mixed winligu2ty bywaeatir&p to aifg5adtil thensyistém melig4@8d mairgaining in the
moltenoéi8te RRMIROEr. THEMI DM, oPBiHERRA is ad@EW I8 the res VR PRture, and
then cYB ﬁ%&%g@g@ﬁé&ﬁﬁ%ﬁﬂ%.%ﬁ%& "p%l g@?dsogﬁeﬁgg%?atéd out and
fltered, Jhgoegidus lghid is coBeanizaed, ABRdne SOMS 19, PTpPYe sampletely, to
obtain the\prudet predueig berudamgedust is hramatpgraphsidreyer silica gel column
with pairddganatheriethyhapdtate (S\iVR/N) o robdsini5Sd mgtdf predact; thevzompound

wang530QMeldreogbact ured by Varian cooperation. NVR criteria
are _HC 7.26/7.77 ppm( CDCl 3);

'H NMR (300 MHz, CDCls) & 1.54 (s, 9H), 3.95 (s, 3H), 6.79 (br, 1H), 7.16 (s, 1H), 7.20 (dd, J

= 4.8 Hz, 3.9 Hz, 1H), 7.25 (d, /=99 Hz, 1H), 7.53 (d,J= 9.0 Hz, 2H), 763 (dd,J=8.4Hz, 2.1
Hz, 1H), 7.69 (dd, J= 4.8 Hz, 1.2 Hz, 1), 8.02 ( dd, J=3.9 Hz, 1,2 Bz, 1H), 8.06 (d, J=8.7 Hz,

- 2H), 8.17 (d, J=1.5 Hz, 1H); *CNMR (75 MHz, CDCL) § 28.17, 55.79, 81.23, 115.28, 117.92,
119.1%, 123,09, 125.74, 128.02, 129.29, 129.41, 132.18, 132.75, 133.29, 133.71, 134.99, 141.57,
143,46, 151.37, 152.08, 159.93, 163.13, 167.46.
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H C 2. 50/ 39. 51ppm (DSMO>-d6); and_H C 3. 31/49. 15 ppm
(Met hyl -d3 Al cohol -d). The agents are provi ded by
Shanghai Chemistry Agents Cooperation. And, the
products are purified mainly by the colum

At theGRbATRIrASERIANE, tHE@oRiddurdl ue(heér:? aemﬁmb Othd EodB6und | (576

g,1§8(}nﬂ%?)h 3@%5@8’( ?AGrﬂéh B i I)Cﬁm?? Li{&c%? 3nhydnde are
ﬁaegaaﬁ g 15400 ik

mlxedagqhwgng g §¥§t§p'yrqﬁ S ggintaining in the
molterHatajeifiey Civenir.cEhen, ;ﬂrahtof ethamgllie added]into tel reavitantpmixture, and
then coBletbto tieé Boom-teingdratirewTheslifl)id A¢ cbheeriteated, and the solvent is

remov‘e@l"%% Hfé? ttBe d’d’cﬁpr?u &}%r%l]ﬁ @6gﬁadti'ct781’fﬁ8| )Cfuélgeproduct is

chrom cl gﬁcalu %ﬁh Zq?tﬁgf §%etgte (1:1 viv) to
Obta'nnﬁfsﬁ q éh‘P SWWQUE%VI@%& Tt o 170 unt |? t heesyst em

. nelts, and nmaintainin |nthe molten state for 1
H NMRA390 WCIQ miangd20-Bt Rahd? (s QH)aahﬂ%G, 301 B2% 3eled83-1.30t

@H), 7'89’6&,9%7 B9, BbeR, $08494 4 drf’oi% ggr{g?rsqg 5= ‘% o

el Tow’sol 1 ds" are sépar f th an Tte

Hz, 1H), §§?§G@@*§(¥tﬁ3&§ i®-concent r at ed and the solvent is
' NMRESRWELZ, ¢RI %g&ez 1to 2904, %HE stglﬂgs Lol @,ﬁdﬂem THe

crude product hf omat o si |
7.14 (Sd@»drﬁ% (DA - %éwléi)e’iﬁﬁ(é h‘e“r Tz, B, 7&%@&&@{% .79 Yd,
J=8.718, 101505 tm 5136, 900 (0 =Bl4gyIs, 8.19\@, G@IPound  wang520
(yield: 60%. 1H NWR (300 MHz, CDCl's) 6 1.54 (s, 9H)
3,95 (s, 3H), 6.79 ft IM 7.16 (s,111), 7.20 (dg
4u8 Hz, 39 Hz, 1N), 725 (d, J= 9.9 Hz, 111),
o Hz, 2H), 7.63 (dd, J= 8.4 Hz, 2.1
69 (dd, =% Br, 1.2 Hz ¥4y, 8.02 (da, I
1.2 Bz, 1HY ®H06 (d,” J= 8. 7117, 2F[) =8
=1.5 Hz, 1H) : 13®eNMVR (75 M-z, ch|3)
81. 23, 115. 28, 117, 92, o
119. 11, 123, 09, 125.%74, 128. 02, 129, 29, 129. 41 “‘W’is
132.75. 133,29, 133.71, 134 99, 141.57,
At the ygemstemperagige; Hee ggmpesingsll 12%%9 @mo»@me}:pmpound 1(19g,
10.7 mwpd)) sbafumbacetate (0.880.c 938 mth)cand?Z(&mbg)fsa@etup) aphydride are
mixed VSHHOAng byOhéétirnd€o 1IN LURNKIPEIAsYEtem irfeitsC amdomathtaihing in the

molter( 488 %or 1 h68FTH 551‘“?0? RIRMYIS ddded thto the resultant mixture, and

then cooled to the room temperature. So the yellow solids are separated out and
filtered to obtain 2.0 g of product, the compound wang337 (yield: 62%).

YINMR (300MHz, CDCls) 8 2.35 (s, 38), 3.97 (s, 3H), 7.13 (4, J= 8.4 Hz, 150, 7.20 (s, 1H),
7.50-7.56 (2H), 7.59-7.65 (2H), 8.12-8.15 (3H).

At the room temperature, the compound Il (262mg, 1.0mmol), the compound | (200
mg, 1.1 mmol), sodium acetate (82mg, 1.0 mmol) and 1mL of acetic anhydride are
mixed, following by heating to 170_ until the system melts, and maintaining in the
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~ng, 1.96 mmol), sodium acetate (146ng, 1.78 mmol) and
2nL of acetic anhydride are m xed, follow ng by
heating to 200 _ until the systemnelts, and
maintaining in the nolten state for 1 hour. Then, 2nL

moltenO%]ta’t'é ﬂﬁmllohohls 'I%‘ij\e@rﬁlf‘b? emb%cfl %Hh&@&‘fm&‘tﬁé Vé@léltaﬁ‘fﬂ hixture, and

hé T
then opped:fi et a0, telrphiElls S0 ihe oy e1Pi, 50 alysepaltsd out and
filtered; d hewegidve liguid ig, @@nseawat@a angethe rsedeent v erpeVed completely, to
obtain tive' ometequrodpbte @ heverudeiprodiactge chrovhatogragihied gersgicawgal column

with peﬁﬁd]@urh@théﬂ/emz%@étété -} WWMb difain@tB5ain CDg dfprodtictothd dwmpound
Wan%gggygyzﬁs 62-1. 11 NVR (300 MHz, CDCL3i wa9520- 1)
911) 3.88 (s, 3H) 7.27 (s, 1H), 7.33-7.37

g o ol

(H). ccc13 wang462-1) 6 2. 22 (s 3H), 3.91 (s, 3H), 7.07
J= 8.7 Hz, 111), 7.14 (s, IN), 7.21 (m 113}
742(m111) 7.66 (d, J= 8.1 Hz, 2H), 7.71 (d=
4.81i z,, 113). 799(d J=8.7 H, IR, -

8100 c@eﬂ84 8.19 (m IH Vg

| R(w. At the rod®PPemper at ur8, {t feowe
corrp d II (*1 4 ), the conpQuid+ (1.9 g,
10. 7 sodi um e et At (0.8 g, 9.B Jmol) and 2.8nL

of acet |c anhydride afe nixed, foI‘?vvlng Wit | NG
to 170 until the system rrelts, and rral nta| ning in the

At the 'FBJgr'h Ezﬁe%ﬁxr%o{helc&‘h bundNf 26 déﬂg '&rﬁﬁ&lﬁ% | (250
t g

mg, 1.1 oMb s F et G4mma, 21§ Binebiand S ;}h jc,papydride are

mixed digllowing byiheatingd ang m@tarnuzg the sastem@d&w q R80_ for 1 hour.

Then, BmlrmemHaMngaﬁlﬂedynm the EUtantlidbdivie, @BdCGhen ,coolxd ©) the room
tempe&t@@(& elldv 61id8 .ardHe a?afb’é 66t and fitefed o obfad 100mg of

produc, 43 chmpethaendi g oot 107 (oIt LSRN

1M§ A t{z;-["?ﬁ‘gl’c Shok oSG IR £
R v e B Pt M T B 1

18D, .08y € s G, i#),8.331[d, ¥e9.0 HzpdH)osMong, JBy.3Bgal).ng to 170
until the systemnelts, and maintaining in the

Example 2

o TRA/CHCY - pyidiss CEiCly

] HOOCFC.HN wangd20
The compound | (50mg, 0.1mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20_ following by adding 1mL of trifluoroacetic acid
and gradually raising the temperature to the room temperature. And, the reaction is
traced with TLC until the compound | is reacted completely. After concentrating the
reaction system and removing trifluoroacetic acid completely, then the reaction
intermediate is dissolved in 2 mL of dichloromethane, and cooled in the cryohydrate
bath at -20 _, following by adding 40 _L (0.6mmol) of pyridine, and gradually raising the
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10 nolten state for 1 hour. Then, 5nL of ethanol is
added into the resultant m xture, and then cooled to
the roomtenperature. So the yellow solids are
separated out and filtered. The residue liquidis

tempeRRANELTS IS pSbmaBehpgdiatuie!l TRBtreastis® i uaeed M TLE! Yhe reaction
solut;oh% &t?{c%'nﬂatt%é dﬁﬁdjﬂ‘? %ﬁflgﬁ% ar% *}Sn@w% be H%g'cc‘r roduct.

The o4 PEadisl SoehiRmBataaraphags over SHICA Heb sl ow't Bhroleum
ether/gihylanstatet (Fet uldm@htam \ﬁ@w@gos‘ qrydmtdthes@wpound\wangﬂo (vield:
90%) (300VHz, CDC13) 6 3.97 (S 3H), 7 20 (dd, J - 4. 8132

3.9 Hz, H, 7.24 (s, H, 7.26 d, J= 7.8 Hz,

1mkom7c1i:ﬁ) (624X, 38, 706L7. 34 (&,Oz 34 ’Jﬁi s%% n(x)d%s d]i He,
o G 921 sy s gﬁa @ P?ﬁ?ﬁgv . lmﬁzv"
= 1(:o ?%) é“‘r’ 5%% t he conpound 1 (250

ng, 1.1 mol), sodi um acet ate (82my, 1.0 mml%and 4nmL

of t|c anhydride are mxed, follow ng by gsating,
and ™y g,; emat 210 to 230 for hour .

|nta| ning the sy

Theof o 5nl %}%anol i 5 added into the resul t aAloms
i Xt (iFe® and‘f L0 FREOCKID oridie Cgthper attyd e, SO
v . ud; to

t he conpound wangd45® (yiel d:
3) 5 3.97 (s, 31447 7.21(dd,

sosad= 4.81iz, 3.911z, 7.30 (d, J= 8.11M{_ 1H, 737
(s, 113), 7.WOKGHNI= 5.1 Hz, IH), 7.73.(dd, J= 9.9
H, 1.5 Hz, 113), 802(d J= 3.9 Hz, 1H) Blmfeﬁw

J= 1.8 Hz, 111), 8.33 (d, J=9.0 Hz, 214)

The cagnpeynd 3 {2961 Eﬁaﬁ'ﬁmplk iggliss HJM‘?Q—U‘@UZUT%OWIP@'Q(WB&‘% and is
cooledTihéhe arpohydrate bstingt -20_| folfolwing by didsting ¢ed. ofntrifiundacetic acid
and grafiugihe Pélgrr% Meleh@itperatiftel B theoRopd térﬁpél‘hiufer Yy, hat reaction is
traced %f TEC U I—H H)ﬁ’i Uﬂdqylsa '8@1% r?:})leci ly. After concentrating the
fseacid ¢

reactiop s L%fg e F oS bheIS [ o betap fggmediate
is dlssolé!edtm&adr of ﬁﬁhfﬂ[@’ﬂﬁﬁ'ﬂame,tﬂf& sonledundhe aryohyslsatecath at -20_,
followingnp/ eideling 46f t br(0c@moei) oftpyrglindieadding the compound 11 (27_L,
0.39mmol) and gradually raising the temperature to the room temperature. The
reaction is traced with TLC. The reaction solution is concentrated, and the solvents are .
removed to obtain the crude product. The crude product is chromatographed over
silica gel column with petroleum ether/ethyl acetate (1.5:1 v/v) to obtain 26mg of
product, the compound wang462 (yield: 56%).

'HNMR (300 MHz, CDCl;) § 2.19 (s, 3H), 3.88 (5, 3H), .12 (s, 1H), 7.:20-7.24 (m, 2H), 7.55 (4, J= 1.5 Hz,
1K), 7.60 (d, /=9.0 Hiz, 2H), 7.71 (dd, J= 4.8 Hz, 0.9 Hz, 1H), 7.77 (br, 1H), 7.97 (d, J=8.7 Hz, 2H), 8.03 (dd, *
J/=3.9 Hz, 0.9 Hz, 1H), 8.07 (4, /= 1.5 Hz, 1H); *C NMR (75 MHz, CDCL;) 5 24.66, 55.84, 155.64, 119.55,
120.54, 123.35, 126.15, 128.43, 129.59, 129.87, 132.37, 133.12, 133.52, 134.26, 135.41, 14185, 143.13, 151.63,
160,63, 163.28, 167.60,168.99.

oMz TEA/ Gy -
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reaction systemand renoving trifluoroacetic acid
conpletely, then the reaction internediate is
di ssolved in 2 nL of dichloronethane, and cooled in
the cryohydrate bath at -20_, follow ng by adding 40
The carhpb@n@m@bingnfo. osmwbmis dRBENEEARHARIL sRdishEohBane, and is

cooledlr]'n tﬁw%”aggﬁ%&faﬁe 9 Oy fo%mﬁ "t 5‘{5&99 e P RBacetic acid

act
and giagyally faingthe, Pﬁ@ 1 (i ropm teBIRSTRT oABR: teyreaction is
tracediwgh nga@nﬁl &_ng:pmponmi tiutRagied sgmpletely. After concentrating the
reactionhsysterncayichemoaviny driflsoroacatig atidoanpistely, tthe pedctioheantermediate

is disselver /nei il oR @RS RMethand! ¥hd @ o @ HH)(&fate bath at -20 ,

f llo BB BFBy b, du 5&?{ d Il (23_L,
y W”‘@%ﬁ” ﬁﬁ%_ E%Sggthpfg:ﬂpe;raggge ]Zahe% rzggﬁqmqgra%he reaction

is traqqgl )TL@ 7hhe deactien 4s@ution is. @ﬂ@ntmted,, and7he( dolvents are

removgd 8. 6btdin tRédcrude Grotidet. The Skudd-produd ikZchréatograBied over

silica gf‘ St rcﬁeﬂﬁ'\ fn?g\grzc&gl ?Qg\}?ftg étaujr 159neg of product,
o g

the conp]3 angs24 G n ot

hane, and is cooled in the
ydrate ath at -20 follow ng by adding 1nL of
IH)’TSEz 0 Gttt 722 R0 Tl HDI 183V S BAHZ, DRE7.39-744
an, #Pé%}p’a?tsﬂfdef'ts&ffzh@sr(%éﬁ?Tmﬁmmﬁﬂmw(& 1#e reaction
is traced with TLC until the conmpound | is reacted
conpletely. After concentrating the reactigq system
ap4g removing trifluoroacetic acid conpletel *“ t he
ctl on intermedi atgs is dissolved in 2 '

di'whl or oget hane, angigool e%\rﬁc!the cr ohydr
‘ fgéfg'fovm ng by ,.*-.-- B
'n'pouna T1 (27 C, i3

errperature The .FBaction is traced wi t“TLC. The
snfreaction solutio s concentrated, and tp® solvents
are. renohNaStRiiHh obt ain the crude prod -fa . Qg‘f ude
Iproduct is chronmatographed over silica gel

The co%éé}frﬁoe Eéﬁ@%@%%ﬁ% :Igy Iﬁ%oq %gﬁ&%“@&ié’&%ﬁz’f ane and is
cooledggdfie cryphydratesbathvet Q;[)‘@igywr!g y Bglding 18W) of tglf@grqaépetlc acid
and gréﬁl)nally?raJSmgsthelten)peraﬂﬁeﬁoZthe( noon? kempérdibre. dAnd, the reaction is

traced JFith $HC unfilthb) cor?’l Blndd, isreabtcd EBmp é A?te?%ﬂ@entratmg the
reactio s@s ndore Muoigageélc( i HJ %;Z rmedlate
is dissgly ?dg @ngt a;rse ,\ﬂ_r%:l t e cry Zgr;ate bath' at -20 ,

following . laeaggum 4955Ld@ Gmmat)s of pyridine, addmg the compound I (25_L,
0.2mmbDGarslgreeiBialyp rdigihglibe 1@MpéBatlfd tbthelidnd teripradirel Fhelreaction

is tracéd 1WithSPLC13¥¢helfedctiort Solutibh ¥ cbhdeAftateblafd the solvents are
removed Yo Bbtdfcted cliffe Epodl@é% HWe Sl H’od’dép(i)s chromatographed over
silica gel column with petroleum ether/ethyl acetate (4:1 v/v) to obtain 25mg of product,
the compound wang516 (yield: 62.5%).

H NMR (300 MHz, DMSO-ds) 6 1.57 (m, 2H), 1.63-1.77 (m, 450, 1.80-1.89 (m, 2H), 2.84 (m, 1H), 3.89 (5,
3H), 7.31 (m, 2, 7.40 {d, J= 8.4 Hz, 1H), 7.86 (d, J=9.0 Hz, 2H), 7.94 (4d, J= 8.4 Hz, 1.8 Hz, 1H), 8.03 (dd,
J=13.9Hz, 1.2 Hz, 1H), 8.07 (d, J= 9.0 Hz, 2H), 8.10 (dd, J = 4.8 Hz, 1.2 Hz, 1H), 8.18 (4, /= 1.8 Hz, 1H)),
10.35 (s, 1H); PC NMR (75 MHz, DMSO-dg) § 25.62, 30.00, 55.97, 115.74, 118.71, 119.04, 123.52, 125.27,
128,51, 128.77, 129.24, 131.19, 132.78. 133.34, 135.43, 135.50, 140.86, 144.42, 151,04, 159.24, 162.91, 166.93,

175.11.
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n.sm 12 The conpound | (40ng, 0.08mmol) is dissolved
into 2nL of dichloronethane, and is cooled in the
cryohydrate bath at -20_ follow ng by adding 1nL of
trifluoroacetic acid and gradually raising the
tenperature to the roomtenperature. And, the reaction
is traced with TLC until the conpound I |seact ed
coI etely. After concentrating the reacti 6_’ system
and(r enovi ng trifluoksacet i ;%ci d conpl etel§¥

{%&mr&éﬁvd k 3

0 -::?- ng 40 L (0. 6nmol) 4
y#i di ne, adding thgrCtonpound Il (23_L, 05 2mmol) and
Q adual ly rai si ng tenperature to thefroom
terrperaturg’ ”E peaction is traced w tfi°TLC. The
reaction solUfTon is concentrated, and the mehwgnt s
are renoved to obtain the crude product. The crude

The cathpeuRd 1i(B0RTY, Wmm&pl&e@ sS¥Kked 1ﬁtd Qﬁx@ &‘%cﬁl@?&ﬂ@thane and is

cooledWEtlﬂepﬁ%ﬂk&% Bl ﬁ‘( 5 OT% d@&@ﬁm In%l% 8} ?rg@[%roécetlc acid

and grf eptost l@rq@nqubperatugq Ard, the reaction is
traced svigh FE_C unti) thasemqodundlelssreao&ed cohipleteBo -AftetLoncemjrating the
reactionsystern@r(Richovirg Wlddioadetlcgaéd 1750 Iéte‘RS tél reaktiof -iftermediate
is dlssbklea"ﬁw 2 SnlOBf ﬁic@ﬁorﬁﬁi‘éhan IM' cﬂ)ﬁle t)ne 8%%@53% at -20_,

fouov:rug {%(%r&ﬁngcﬁg Fdind, 3 0 Jound 11 (23_L,
0.2m Y@ S'%t!nei fgmnﬁsatw;@ tp ﬁhQ m;ora ﬁ?@ﬁ?bﬁtdiee The reaction
is tracedt wltbt TLGo Thelreaation sejutiohiiisgdrdentfated, and the solvents are

removéd itb| olstairatied ictude iptodactd Theadtiald prodiicii® THréMatographed over

silica gePBBRHH @; é]lﬁ% % ﬁ?ﬁﬁéé”léfér @ 1 QR to bB&ik 9?5‘@' &broduct,
the Co@é%%%?é )em rati n;ot heu reaclt ?oaegst em

N fI uQr.o ti e t
R RISOH0, b e PR g &ﬁei‘fﬂ(ve%?gﬁh S Yoyl 16,72
<dd’~’=§j}%4ﬁ9&%%t7 d= 8 He RSP € dﬁf dratd-Bat > at
8.04 (m, 1§)p8.05 (4, .f-oﬂlgwqa,é 159@.511@%124@.111)_ BARYL.GTTS Fy» 118 10.68 s, 18,
B¢ NMRy (76 M, mSO€ldl of 78, 1485500 T PILINER. B 11§925.23.53, 1203221244 )28.8knd
129.32, B 20HA08d, 183.862135.46) B5 5 R0k 1004, 8108, B50.09) 12BE 1869 M2.44.

tenperature. The reaction is traced with TLC. The

reaction solution is concentrated, and the solvents

ar e renoved to obtain the crude product. Tim® crude

- I's chromat oghaphed over silica gel Jcol umm

__ h petrol eum et heth%;at ate (4:1 v/\F) 1 @bt ai n
D cd Priddfet T yi 4 62.5%
I\/R—(—SGO—-M-E DVECOHOES 61 1_‘()72'%}9.5;7](:%{;{ 3A1. 77 (m
A‘b ,1.80.1.84 (m 2¢y 284(m 111) 3.8 - 314),
.31,(m 2H), 7.4046d, J= 8.4 Hz, 1H), 7.8 J=19.0
Hmé:)—lz, 2H), 7.94 (dJ: 8.4 14z, 1.8 Hz, lid 03 (dd,
! ()

The compound I (40mg, 0.08mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20_ following by adding 1mL of trifluoroacetic acid
and gradually raising the temperature to the room temperature. And, the reaction is
traced with TLC until the compound | is reacted completely. After concentrating the
reaction system and removing trifluoroacetic acid completely, the reaction intermediate
is dissolved in 2 mL of dichloromethane, and cooled in the cryohydrate bath at -20_,
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.7=3.9 Hz 1.2 Hz, IH), 8.07 (d, J= 9.0 Hz, 2H), 8.10
(dd, J= 4.8 Hz, 1.2H7, 1H), 8.18 (d, J= 1.8 Hz, 1H),
1035 (s, 113); 13C NMR (75 MHz, DMBSO-d6) 8 25. 62,
30.00, 55.97, 115.74, 118.71, 119.04, 123.52, 12527,

followihg8bpladdifg /40 L (0. Gm?g of pyridine, adding the compound Il (23 L,

0. 2mn+o:f-)9 ﬁég@aﬁ %ﬁi& g;gtéltﬁé ed% _Féﬂ]%e??tuﬂe"' 4l:lh%zreactlon

is traqe Lgn %olug =l ,nan Ivents are
-removgdoignabian |tbe cﬁrgem W@dUPhtU\Qrﬂ_U@Q? pmo@mtdsmﬁmﬁm@graphed over
silica gahdolusnn wathl petroleumnhether/gtityy deatate phat lv/dtto oBGin 26mg of product,

the cofmpolAdiwehdBe8GkiRgsAgsh. of trifluoroacetic acid and
gradual ly raising the tenperature to the room

'y mxk?ﬁ@%é,téﬂcﬁ) 5 A0, 3918 éaﬁf)'ﬂ@é | S, 41%%&% MolzRs Tk Gin,

C

7397%% llgh’} Eﬁ gﬂz,dismrg ﬁfgs Qﬁﬁgﬁen%gvﬁ oW, 28,

Sww.%q%vg%a Ur %mw@ kg oL
intermediate is dissolved in 2 nL of dichl ororret hane,
and gcooled in the cryohydrate bath at -20_, 4§

by AQA| ng 40 L (0.6 ) of pyr|d| ne, addi ng

co f,,,»_ I | (23 L, O.mml ) gradual | y r ajsiong t he

G*Fhe o8 tgy Dl eag by '

Lgnt rat ed, and thvlvents are renoveet
t crude pr oduct It crude product is 3+

e, h¥omat ogr aphed ovdrs silica gel colum Vilx
et her/ et hy| HEGkok: (4 1 v/iv) to obtain 'J. ‘%H@
prbduct, the conmpound wang488 (yield: 649%. NVR

The CO&I':IS 5 r(’m‘f 4 g, g%w% |§ﬂ§sol\fe gp]i)?SZmiLL%? c%gr@m% ane and is
cooled ja the cryphydsate bath abs2z9follewing-8y Bdding 1mil) of tnﬂeerqag:etlc acid
and gréduSUy?Fﬁismglt}le enfiieratide 1d-th8. Foo terhprdtidre. JAfd, th8. le4ction is
traced (V\Vﬂh Wﬂlﬁuﬁtlloéle( Qeméouﬁdﬁ IE'Zreang@ corﬁE% &g, A\at r‘éoﬁc ating the

reactio s%'p&I éo lg Czld mp |§,7 =) rea)ctlon Intermediate
is dissqlygdjq 2 . Shdighle 9 eiwes@n ool8d in 3ae shyohysigatgibath at -20_,

follownng@yggdgmg 5@ 1@2(0@]nmol) of pyridine, addmg the compound Il (23 L,
0.2mmaB 2argiogrbdtalp rdising3he 1éMptatlifet tthelibnaripdraliftel G”EeQeactlon
is tracéd Wﬁh%LCM’%‘é“reééﬂdW thJtﬂJrk |§’% dg nfréteéil :M(J 'tHérsdlvents are

pet rol eum

Vv

remov UL & §I m@ Q | & ogH%} ic Pﬁ%omgfjographed over
silica o GRlHiur il PRip e U e'}m Sthyjiacstatagd i/t okjain22mg of product
the COTI‘WWI vepg6e2 (yelde 58%)and gradual 'y raising the
tenperature to the roomtenperature. And, the reaction
"H NMR; (300 MHzMP-4i § H-3TFL-2 (oD, 12-13-378 (. 3Hp H2r(al. 1H), B89 6.8k 781,
15), 7.3EQ@ETH)Etde (dyd = 76 HzelH), OBN@EN 8 1a1z) 28 754(@, J= 8.1 Hz, 2H), 8.04-8.08 2H),
8,12 (d, J= 5.1 Hz, 1H), 8.19 (5, 1H), 10.20 (s, 1H).
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reaction systemand renoving trifluoroacetic acid
conpletely, the reaction internediate is dissolved in
2 nmL of dichl oronethane, and cooled in the cryohydrate
bath at -20_, 14 follow ng by adding 40 _L (0. 6mvl)

The c&ﬁpBMhHQ'(EGmg?‘@DBQrﬁ(SI i<AERBNRA into DAR. &F dlcﬁlom{h)ane and is
coolecffﬁ hg' @&Bﬂgbya]t%%eﬁh fofy ge f&l%Wﬁb%fé&g\}wgh rq,g oroacetic acid

and gtsgaly SHi (1 PP SR e F . R G PO reaciion i
tracedawith TleGrawndidi the compaund his teaated monpletely. Aftercsangentrating the
reactionw s\diiemn arsd edrmoviaydgflagioadetiy atid @Jrhpl@ﬁe[ﬂ ¢he ¢eddtion intermediate
is dlssz\Ie'E i’het rrﬁl_ 'Bl(%l@ﬁfr/\@thaﬁé §ﬁ§t&‘>to?ec( gh theV rgbla%’raf@bﬁﬂf‘at -20_,

foIIOW| fﬁ'} 8@730?3 r mgg r@tq I (23 _L,
0.2mmpl)san g lly raising t qnpgerawrggo-;hggoqrn]temqprature THe reaction
is traced3edths0LG.5Fhe ma@Bood@pluﬁenas%Mzcemraﬁeélz abHi) the7séyents are
removéddo dbtain 8hélzerulle product Hihe érude poddet i@ &rb'maté’érn@%hed over

s:llca h% 3% acatd(4: §v/ Spfaihoq f product,
W%ﬁf&@%}g ghlacdaid v ot

the comipggp X0 HWOVOUgCFlz The corrpound |

' NMRUEE &xs%dﬁ“é’ k.i& %%9 b %%'389 3

H NMR(3 1220 m, ,

i oo B égg; agﬁg?fﬂ Ein AT

= 8.7 Hze 20, B 13 {8/ 548 B% 110 S&E%Il (@Pfﬁdual ly raising the
tenperature to the roomtenperature. And, the reactlon

IS miraced with TLC until the conmpound | is I
gntrating the reactiog yst em

pretely. After conCg

angpenovin ifl uor ¢ gacetic d conpletely,
‘ "Ff% Qi guedi s\z&%wﬁaﬁmm

dgbl ed TTrheTryohyr 4t

, addi ng th #onmpound | | (23 L, (B
“adual | y raising §he tenperature to the

t enper at ur e HodEhRermNeaction s traced w t hit The
reaction solution is concentrated, and the S f“f/"%?? S
are renoved to obtain the crude product The crude

The cdhpeued nlaom@r QT8 ABTORPBESsONGEd iSto! 2rRf &Qi.ctqe}dﬁmr]ane and is

COOBdggJHep‘?%RY{?%% Btaﬂfé{ eé&”o(l)l%@&%ﬁ %:giéujr ;rﬁ’l.% 8An g@ @ééétlc acid

and gra rai mg te%@q)e egrpoin e reaction is
traced wiilp Ti.Oggnph{.hea,ppmpgugg I(igh reapted gom gtely. g#ger cpeeqiating the
reactiohlslsterd 3thd memdvihg triflubBodcbticlacid c6nipb4etbhﬂ theBredction Jatermediate
is diss8ivédHa, 2 %h!) of achor()ﬁwetHan@ élnd"éeo Qﬁé yfate?bbth at -20_,
1

followi db?{g ’?d?ﬂ pytidirte, Eﬁd&w% E3mblind 11 (23_L,
0.2mmol) an graduaolly ralsP ealemperature to the room temperature. The reaction
is traced with TLC. The reaction solution is concentrated, and the solvents are
removed to obtain the crude product. The crude product is chromatographed over
silica gel column with petroleum ether/ethyl acetate (6:1 v/v) to obtain 4mg of product,
the compound wang504 (yield: 10%).

1 NMR (300 MHz,CDCl) & 134 (s, 9 H), 3.94 (s, 3H), 7.15 (s, [H), 7.20 (dd, J=4.8 Hz, 3.6 Hz, H), 7.23
(s, 1ED), 7.58 (br, 1ED), 7.64+7.69 (2H),7.72 (4, J= 8.1 Hz, 2H), 8.02 (dd, J= 3.6 Hz, 1.5 Hz, 1H), 8.08 (d, J=9.0
Hz, 2H), 8.11 (4, J= 1.8 Hz, 1HD).
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O s 11000r4anm2 1 ffi(uenc55R1 15 The conpound I
(40nmg, 0.0G8moIl) is dissolved into 2nL of

di chl oronmet hane, and is cooled in the cryohydrate
bath at -20_ follow ng by adding 1nL of
trifluoroacetic acid and gradually raising
temerature to the rgomtenperature. And, thg reaction

B

'traced with TLC dlti

Bu'pyrldl ne, @&1’ ), J-H .
gradual I'y 'sSThg t he tenperature to theomm@sa

tenperature. The reaction is traced witmTLC. The
reacti ution is concentrated, and the solvents
The COAP@OUW@M%@@% 9-0mmad) isHdisselvad ipfoodmbtof dishlorametBiane, and is

cooledpindbieatryokydrate trathogt e2thetbliovdng byi addmg detl obtriflmoroacetic acid
and gradubllypesisigeths eingsragineylo BREiGHR térhpbratlve. Afd ofpeaieaction is

traced 3ff¥ T‘i’_h P' co MRS g ?\ hlnt rating the
reactlop ﬂ/f;\ém ?ggﬁ r(e%%\'ﬁ "g%&%é n%%tfégbgﬁo%@% % Helf%a of%égrmedlate
is diss plvediim2 mi gf dich Iorgm%ha,nmlancwpoleyl lg-,th@Lpryghycﬁatg bgth at -20_,

followmg]k)y aﬁd@fg @d, _U-(0s6rmnidd) DifpyrRlifd, addingliheB cOBpodindlll (27_L,

0.2mmadl)&nd leéll raiging? th@OEengeré’(Lﬁelth hed Mot 2EmpereduleMThe reaction
is trac% \%i'th H%Qeél: SroR! co%cg ied a[he"golg)ents are

remov &80‘? g ﬁ'}ﬁ 5 conggw o h(?r ucéﬁﬁ om@tﬁgrgehed over
silica g¢| galemey yith y@#b@éz Faabtain 4@!09 ?foPIQdMCﬁgﬂwaa@\@pHQd wang554
(vield: 88%)of trifluoroacetic acid and gradually raising the

tenperature to the roomtenperature. And, the reaction
H NMRi(:B)O MHz,DDER) Wi 283 (STIE, 688 (s, 1KD, V.bis,aBppBuyh d=B.1 Hs 1HeaN(&ED =

|l etely. After concentrating the reaction system

“HZ’-"éﬁH’ 1y FBR7 1 @ED.Ti59-F. WEHDAS (i L= BRI, 0Tpldg Ve by Hz, 1 |z, 16,
7.92 (4, F=ebeidlzi 260)) 7.6NEO=TR B8 8 (dd) J5- 3BIHE IO, k.t (¢ 1;?1_8 2, 1.

di chl oronet hane, and cooled in the cryohydrate bath at

-20 , followi ng by adding 40 _L (0. 6mmuol)m~pf

pyr{.di ne, addi ng the onpound Il (23 L, OY2mol) and
Mgal |y ra|S|ngthterrperaturetothe e
Aroitey rE e r e&CP I

HOOGK:

The compound | (52mg, 0.1mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20__ following by adding 1mL of trifluoroacetic acid
and gradually raising the temperature to the room temperature. And, the reaction is
traced with TLC until the compound | is reacted completely. After concentrating the
reaction system and removing trifluoroacetic acid completely, the reaction intermediate
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is traced with TLC. The reaction solution is
concentrated, and the solvents are renpved to obtain
the crude product. The crude product is

chr omat ogr aphed over silica gel coI unn vvi th petrol eum

is dissBhBRI ihe Ml oR b @ni&hany/ ﬁ)}draﬁ bath at -20_,

followﬁé}%%}’%qgl%g_g@g% c\é@&?é%a X%, aadl omgo d I (10mg,

03m gradualyygaising Ahes ﬁgnpegagﬂﬁztol e r¢0@3temgerature The
reactionNg tracegdavitihZ LOT hemedation eolutiph i poﬁce"tﬁra(tdd and e selvents are

removétilto Gotath e, crdgs. ZTLfrotizlctl “Fheierddd préd @ is4chrdmatodtaphed over

smca %’546@ azgréﬂ%?l-‘ﬂzm n@%gﬁ{lﬂéﬁ%og r[r%%uﬁthi dﬂ?é %ﬁﬁf%iﬁnd ang866

) is dissolved into 2nL of dichl oronet hane,

L and_is cooled |n t he créghydrate bath at -20

HNMR (0 MEGIREO & Reh® P 783 @ 7 T 43 12 30 ADS06 6. 2HB .61 (0. dn 8i¢

1z, 2D PAcMPAKIR): 798 (dsT TRy HAW).(BOA(IE at3 13 e, 0OGIZI 4R 8.12004)V = 4.8 H, 09

Hz, 2H),{88 NaNr=8l701z01H), ARald, &=h 8 HE. @B 1i60 R, dpy. traced with TLC
until the conpound | is reacted conpletely. After
concentrating the reactionsgystem and renoving
trifluoroacetic acid conple!& , the reaction
internediate is dissolvedgdg®,2 nL of dichloronethane,
and cooled in the cryohydrat:ap at -20_, follow ng
by adding 40 _L (0.6nmol) l! ridine, adding the

compound Il (27_L, 0.2

N.4and gradual ly raising the
tenperature to the roomt

)
erature. The reaction is
traced with TLC. The regChi ' '
concentrated, and the Vents are renoved to obtain
the crude product. The giude product is
chromat ogr aphed over silica gel colum wth CH2CI 2 to
obtain 40ng of product, the conpound wang554 (yield:
Accorg3togthe’ sarmRprogess Mg c@m[pmchZB iBsPpreparedlby usngghe reaction
(s, 11i), 7.05 (s, 1H&x7.16 (d, J= 8.1 11z,1H), 7.20
(dd, J= 5.1 Hz, 3.6 k2 1H) 7.39-7.41(21),
750-7.55(311), 7.60 ( 9.0 Hz, 211), 7.71(dd, J=
5.1 Hz, 1.2 Hz, I H), 2(d J= 8.4 Hz, 211), 7.99
(d, J=1.2 Hz), 8.03¢¢dd, J= 3.6 Hz, 09 Hz, 2H), 8.24
product of feq of cO&mpdund.==AH) 6 n CMithlthNiéidacktic Mdid and 1.5eq of acetyl
ch!ond@{?@\W‘%) PYddkl CFO, sod HOOCF3C. | ~(,rnngg65)

"HNMR (300 MHz, CDCl) § 1.41 (t, J=6.9 Hz, 3H), 224 (s, 3H), 4.18 (g, /= 6.9 Hz, 250, 7.11 (s, 1H),
7.19 (m, 1H), 7.45 (m, 2H), 7.62-7.70 (4H), 8.02 (m, 1H), 8.08 (d, J= 9,0 Hz, 2H).

According the same process, the compound wang582 is prepared by using the
reaction product of 1eq of the compound wang520 with trifluoroacetic acid and 1.5eq
of diamantane formyl chloride (yield: 38%).
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Fte p The conmpound I (52ng, O Ilmmol) is dissolved into
2mL of dichloronmethane, and is cooled in the
cryohydrate bath at -20_ followi ng by adding 1 nL of
trifluoroacetic acid and gradually raising t he
1 {e eratur o the oon1te erature. the reaction
HNMF? 88813 twﬁﬁfe TR (5 20 81y éﬁ%@ﬂ)jﬂ” 13 RISt 6dIH),
7.61-7.78 ) 783 @157 9.0 Nt 28, 8.6%(cs E113-9 1t 1EDCP.00 lle/ = 0 2H), G2 (B, SIS My,
1IH. and renoving trifluoroacetic acid conpletely, the
reaction internediate 17 is dissolved in 2 nL of
di chl or onet hane, and cooled in the cryohydrate bath at
-20_, follow ng bysadding 40 _L (0.6mml) of
pyri di ne, adding thefjco gnd 11 (10nmg, O0.03nmol) and
gradual ly raisin peratyre to the room
tenperature. The action i § i C. The
[ [ [ \ e-sol vent s
are renoved to obtain the crude Yrg The crude
product is chromat ographedssver sildsca gel col um
W th CHQCIZ to obtain 19ng of product the conpound

Accorcg’ﬁg 5%% isgo/ﬂwe c 8oy using the
reactlo(n$p ng‘poq_r&d wgggSZ V\gg‘n if@gr dé."%lc acig @and 1.5eq
of ben@d aC@M%'W'dﬁz{Y'ﬂ%%%) 04 (dd, J= 3.3 Hz, 0.9 Hz, 2H)
. dd, J= 4.8114 0.9 Hz, 211), 8.17 (d J= 8.7 Hz,
HW@% B &, 3380 28, 126, U714 6. 165 7.[957,24 RHLY.34- 2 (6 0,57
J= 8.7 i 2H)} Ve62 ) 1D, OTOGE; £ &3 Hi, 116, swo (porevcz Min, 33 @I gpar ed by
using the reaction product of leq of conpound - with
trifluoroacetic acid and 1.5eq of acetyl chloride
(yield: 56%. "H_N 300 MHz, CDC13) S 1.41 (t, J=
6,9 Hz, 311), 2, CF, P . 4.18 (q, J= 6,9 Hz,
211), 7.11 (s, : Z-m_1H), 7.45 (m 211),
7.62-7.70 (411), 8.02 (mj 8. 88 J= 9.0 Hz,
211). 1 According the sa cesy, conpound
wang582 i s prepared by usi ng e reaction product of
leq of the conpound wargb20 W t huderi fl uoroacetic acid
and 1. 5eq of di amantane fornyl chloride (yield: 38%.

Accor ﬁ ]t'ﬁ Q t r)np %P;% 41 using the
reactl%lar d c opieq 3%&;3 ﬁgC%&%Za%éS? é %&bet gag:%gnd 1.5eq

of cth(@lacetvlcclmlogdelz(yleldrl)70°® 09 (d, J= 9. o Hz, 211), 8.12
(d, J=1.8 Hz, 111). H © Y
"HNMR (300 MHz, DMSO-dg) 8 3.89 (s, 3H), 4.36 (5, 2H), 7.34 (s, 1H),7.41 (d, J= 8.1 Hz, 1H), 7.8 (4, J=

9.0 Hz, 2H), 7.93-7.98 (2H), 8.05 (m, 1H), 8,12 (d, /= 7.5 Hz, 2H), 8.22 (m, 1H), 8.89 (m, 1H), 10.95 (s, 1H).

Example 3

o
Chle
__TEAICHCH, e NMM, CICO Bu/THF
\]A/%OH(IU
H

HOOCF3C.H,

NI {wang516-1)

The compound | (40mg, 0.08mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20_ following by adding 1mL of trifluoroacetic acid
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Accordi ng the same process, the conmpound wang538 is
prepared by using the reaction product of leq of the
compound wang520 with trifluoroacetic acid and 1.5eq
of benzyl acetyl chI oride (yield: 58%. SH NWR (300

and gr’\é%‘f ra 13@9153 %iélt re %3 ng-? ﬁ(%r&(t 31r:aLPLﬁye56ng the [ﬁactlon is
tracedgwith C 2ptif they cggnchmﬂl h)s reacted @@mpje ely. Affgr @rbcentratmg the
reactigh @,@tem an?d:rém@vhg trifludoacetid 2c{cdbeormplEtelyHhacammpouryl [ (19 _L,

0.16mhlt)is are oRicRCIASS mL Betet @ﬂravarwﬁﬂéoéléd AR Qﬁéircafbﬂw rate bath

at -ZOU%figa%l]ﬁ?\ Fo?al ”atptrh?sd olme (NMM)
(63 _ L 'Sp {}Lé l'glrl 8?% ° j%mqnf{@ﬁr?gg eﬁ,,q}gg rbwg 9rr|ng for
0.5 ogr gt 8@0 (sTherepctian sodyct ofithe campaund | wih mfmp(rqacejlﬁ acid is
dissohgedlinHtmL I tptrafly&idfigiian dnd héh Hrans?drted intoXBe7atfve mixture with

the syfigddso & &5 réactldtlthe ok? téish eﬁa’tuﬁe Roridout 2L hou, 3%e reaction

solutichds tr§te%9 rq v 8 l i} the crude
produq&?ﬁg&wc}%p ) R}g%még%ggsﬁ%o@w@%ga g%gﬁgm with petroleum

ether/@thaeﬁﬁ@tayteu@ Uu\d\s)ol@ezbtanmt d2mgLobpradwdt| the menheetand wang516-
1(yieldaB0%)s cooled in the cryohydrate bath at -20_
following by adding I nL of trifluoroacetic acid 19

1 NMRASY MEIE, 2803 8 M 71@'3ﬁ3 ngy &, 58, L8 FPAIAWLE) I8 d & ,

719@,&5%9 f?ft(éﬂ')%s ds‘cF,‘?r—z? Ach oﬂg(@.f- «{;@z[ ;tl 38,
09 Hz, nce(ﬁf'rg?ﬁﬁg%?%lg@'felﬁ’iﬁ‘z:gﬁ systemnégnd re)Zrovu nge

tr| fluoroacetic acid conpletely, the conpound Il (19
_L, 0.16nmol)is dissolved in 2 nL of tetrahydrofuran,
and cooled in the cryohydrate batK Jat -20_ with
stirring for 10mn at this tenpesdture. Then,
N- net hyl nor pholine (NWM (53 _L,_/0.48mol) and
» dddeds or derly with

stirring for 0.5 hour at - 2P -/The reaction product

of the conpound | vvlthtr udroacetic acid is

di ssolved in 1nL of tgtmwahydrofuran and then

transferred into the Pkaf(g!ve mMséture with the syrlnge

so as to react at the roomtenperature for about
Accordipgrtbe saaer pEReassn theorempernt swaaas@htis apiepased tnhelsmg the
reactiosioprodntsofal eq 1of e ednmpmpidewahy52 ® wotht tifl notdaetic wbéd and 2.0eq

of the €¥rAPYGHd BOBAISIOH]yRIPHES).i s chromat ographed over
silica gel colum W|th petT ol eum

Example 14
BOIy/CHACly Ww
o 2L

H
wangS6§ wang477

H

The compound wang568 (11mg, 0.02mmol) is dissolved into 2mL of dichloromethane,
and cooled at -78_ for 10 minutes, following by adding 0.2mL of BCls/n-hexane
solution (1M) to continue reacting for 30 minutes at -78_. Then, the. temperature is
raised to -18_ to react for 4 hours. 2mL of ether is added to quench the reaction with
stirring for 30 minutes at the room temperature, following by adding 5mL of water. The
water phase and the organic phase are separated. The water phase is extracted with
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ether/ethyl acetate (5:1 v/v) to obtain 12ng of

product, the conpound wang516- 1(yield: 30%. }B N MR

(300|\/Hz CDCI3) d 1.74 (s, 3H), 1.87 (s, 3H) 318
78H22,395 (s, 3,11), 5.42 (m

dlchlo éﬁe E& icgg gk m Jd4' it nw rolis MgSO.,
and cq)nngqi@te gel_g %Hrod%ciglgpﬁé@d um‘gl I')g:gm@gtggraphy with
petroleuim eﬂienzethylmetatﬁ)(ﬂz) v/v)l\nowatamdhauongmqwdm477 (1.5mg, yield:

17%). process, the conpound wang591 is prepared by using the
reacti on product of 1eq of the conpound wang520 with

1 NMR (30b MiR! @8@gt § C
_m%;cs %%M‘g%ﬁl éﬁﬁ%r‘z%ﬁ*b}e%ﬁ%"ﬁ&“ﬁ%dm
%g? T Gl 7S e Do Arfiddh d <voeliigs

Hz, 1H), iifnéw" T8 D8RR, §.07 6 b 36 BEVEN 81081(do/ 2811 HoDH), 8.14 (m, m)

8.57 (bgJitER| or onet hane, and cooled at -78_ for 10 m nutes,
foll owi ng by adding 0.2nL of BCI 3/ n-hexane solution
(1 M to continue reacting for 30 minutes at -78_.
Then, the. erature is raised to -18_  Gsreact for
4 hours. 2ni /61 ether is added to quench the= [

with stirri .o for 30 mnutes at the roof™
foll owing bytadding 5mL of water. The

t he or gani § phdsSe Tawtecsepar at ed. The o
Q i t h —20~drchtofonet hane gng_yne or ganl C
S conbined, dried with e ows MgSO4, and

| reentrat ed. The crude prod sovl ated over
E’@‘ol UMmsgsiar omat ogr aphy with p ,ws&bg@um et her/ et hyl
acetate (1/2, v/v) to obtain the conﬁ%ﬁ%d wang477

" The ¢ ré gﬂﬁ Mé@ég%1 §ﬁ1%}_|?slglgsg@ %3919%% mED(%BS% E)r ?nane and
cooled7lgdc 0@ h for 5 n;utﬁg ollowing b y13gding ‘O15 Ml o HIfQJOgOﬂﬁeth acid.
Then, ma)terrme@an(rd is gmduallymagseﬂl-ip tha. raam(témpelatlﬁe lardk thelremction is

traced With TLC) Aftér e (v mlateflal’disB@pp@drd) theBsddertdand fiflBiofoacetic acid

g;eo A:')e ne \é%c%légbfr%lﬁé 66 gEt nl\'AZ?’ng7 oﬁﬁe ;%H):iucts tHé cbfbolih@ wang 605 (yield:

'H NMR (300 MHz, Methyl-d; Aleohol-d) 8 1.63 (d,J="7.2 Hz, 3H), 3.95 (s, 3H), 4.09 (m, 1H),
7.265 (s,1H), 7.267 (d, J = 8.7 Hz, 1H), 7.29 (d, /= 8.1 Hz, 1H),7.81 (dd, J = 8.7 Hz, 2.1 Hz, 1H),
7.87 (d,J=9.0 Hz, 2H), 7.91 (44, J = 5.1 Hz, 1.2 Hz, 1H), 8.01 (dd, J = 3.6 Hz, 0.9 Hz, 1H), 8.16
(d, J=9.3 Hz, 2H), 8.25 (d, J = 2.1 Hz, 1H).

Example 4 Experiments testing on biological activity
1. Testing the expression of the report gene

Upon that GLP-1R binds to GLP-1 or agonists, its G_subunit is activated to stimulate
the adenylate cyclase, which makes the increase in the concentration of intracellular
cAMP. Since the promoter region of the proinsulin gene has the cAMP response
element, upon binding of cAMP to this response element, the transcription of the
proinsulin gene is activated, so as to increase the sensitivity of _- islet cells to glucose,
and improve the expression and secretion of insulin (Diabetes, 2000, vol.49:1156-
1164). The screening model employs the human embryonal nephric cell strain which is
stably transfected with the expression vector of GLP-1R gene and the expression
vector of luciferase report gene under the regulation of cAMP response element, to
detect its response to the candidate compound (Cell Biology, 1992, Vol.89: 8641-8645;
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r The conmpound wang591 (3ng) is dissolved into 1.5 nL
of dichl oronethane, and cooled in ice bath for 5

m nutes, follow ng by adding 0.15 niL of
trifluoroacetic acid. Then, the tenperature is

Proc. r@é@%&ld Kdi. "JUSSEQ\ 488 9 fﬁ’,{ 4@ ﬁé’)t !-?en é‘tﬂ'@ fﬁg the candidate

compolyfds s porhnolod swawﬁnfn%'a b e (i GEats Cepuit genz g express
haveth%ﬁ@wew Hyacivaing SRy Tobt ai n 2y of the product t he
onpound wang 605 (yield: 65%. iH NWR (300 MHz,
11Exmrﬁ?ntachma&¢aemd tistrgmends (d, J— 7 2 Hz, 3H) 3.95
4. 09 7.265 (s 7267 (d, J= 8.

Cell stmn Iﬂﬁ’g 293 /@_R‘fj%b&c gtrgln_whlqwtab!ygqxqrggs GEPgRrapg Iumferase
(Natioral Neviz Metli§amerits8Scregning=CénterHz, 2H), 7.91 (dd, J=

5.1 Hz, 1.2 Hz, 111), 8.01(dd, J= 3.6 Hz, 0.9 Hz, 1H)
Fetal calf s8rurhdGIBEIBRL-2ooRdrktiong. 25 (d, J= 2.1 Hz, IH).

Exanpl e 4 Experinents testing on biological activity

Steadyiglo?éhIolfegaetdwanaiyslseg'st@n (Bforhéga Ceppetatioape Upon t hat
GLP- 1R binds to G.P-1 or agonists, its G subunit is

Standaad (GhR1g@igma oapdratien) t he adenyl ate cycl ase, which
makes the increase in the concentration of

G418 (imnvitregent CobperatiofyP. Since the pronoter region of the
proi nsulin gene has the cAMP response el enent, upon

Forma leartsbmdiozideciAbbator (Fosna Coppasation) enent , t he
transcription of the proinsulin gene is activated, so

Victor 2sotitingunaehse (Wallaxe@sopeéendtiby) of = islet cells to
gl ucose, and inprove the expression and secretion of

Candidats Wompdubich tbeesomp60Ads wiangb24] Weing5R064yangdB2, 2f, wang516,

wangs$s.l2€wyn@gogtgjﬁngﬁ§5@4/s t he human enbryonal nephric
cell strain which Ts 'stably transfected with the

1.2 ExFithestal ?fbcxéggtor of GLP-1 R gene and the expression
vector of luciferase report gene under the regulation

HEK 293/&%#%@@@& ¢n 00T dellsf 00 %Ieﬂ%tre' ih&clIafRPIHS 960well plate,
are cul S % meﬁﬁw E&gﬁg ng&?‘imﬁ?%%am\{g A of fetal calf
serum gj TE;Q g Tl\‘mé;ﬁng H‘gj)opﬁgs wang502 and
wang5%rq5@uﬁlsectw@y slilbastital 2mH¥l.c Amidy 0 3eMc 6. th, 0.03mM, 0.01mM,
and 0.008rnMe raaietheepibict cgadiiate cenmoemﬁs drevdilutée gaadiallyt irom 30mM
for 8 tn‘hfasélﬁl & Yafid o¢ 1@?0 et &- ébn%éﬁﬁ‘éh%’rf\%&ﬁieﬁﬁg%r I 8OmfNhOomM, 3mM,

1mM R@prfﬁﬁ ] ‘i‘&‘f'&ﬁ he above
-We" af%ﬁl‘i%%t ﬁ%ré@rﬁ%’l‘ﬁ% tprectat §Y_¢'a|5f’ 0r6h°urs

The actigitpad) IBsiferasepisr detested Sceerding) ko the Ispecifisation of Steady-glo™
luciferasealbyalysis wyttam (16t oarg acduntipgr &t perfdorm&t anitar dictdP21counting

machineSTHE®ISRRBEGH AP B opts 30nM of standard GLP-1.
1.3 Experimental result

The experimental result of the report gene for the candidate compounds is as shown in
the figure 1 and the table 1.

The figure 1 shows that the compound wang 520 in a final concentration of 30_M have
- the best relative activity (94%) which is improved greatly compared with the activity of
the compound 2f. In addition, the compounds as shown in the table 1 have the dose
dependency on the activity of GLP-1R, wherein the median effective dose (ECsg) of the
compounds wang 520, wang 516. wang 554, wang 488 wang516-2, wang502 and
wang 504 is less than 10_M. Such result provides the direction for determining the
superior structure of the interaction of the compounds with GLP-1R.
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418 (Invitrogen Cooperation) Forma carbon dioxide

i ncubat or (Forma Cooperation) Victor 2 counting

machi ne (Wal | ac Cooperation) Candi date compound: the

conmpounds wang524, wang520, wang462, 2f, wang516,
The tahRYP516- 2, vvangSOZ and vvangSO4 1.2 Exper| ment al

L. 9020l DAD s A l . n_2NNNAN
PIHULTESS I_II:r\ £ I O] \J_FJ.F\TI_U\P bCI T 1 \VAVAVAY/

The RlkehQ5 theEdingidhd NGl at ed. | nt opbG gy | pl at e
nnnnn it 3
are—cutHtured—at—37 ovefritt Huu W N

cont ai Rlngs349% of fetal ¢alf serum a% 500_g/ nL of
SA18- %eg\,a..u. uate €OHPHS )u." S—waHrg516 wangb02.  and

o

céndi d@ta.ﬁag%ounds _are di tedgr aduah% fro 30mv
gradi en 30rrM 10mv 3rrM 1mv| 3mM 0. 1mV
0. ggm&)‘“ggéﬁlﬁ 027\ following by hpl Qéxddpd into the
above 9 vveI I pl at e at L I/vell. Then he cells are
cultured 4t in 5%oflCOP for 6 hou1r3§ The

activit uc:|ferase i § detected ac gl ng to the
speci fW%Qgéeaén of Steady-gl oTM | uci feggé‘ anal ysi s

system Kit nd counting(is performed with Victor 2
count i {9 %@hl ne. The pbsitive contrdl “Ldoot s 30nM of
st andar d 1. 1.3 Expefrinental result_The

exper i Y8R9 8 esuit of the report gend-fdr the
candi dat e 58 ounds is as shown in the figure 1 and
the tWgngo he figure I shows that @6 conmpound wang
520 in a final concentration of 30 _M have the best
rel at iWange94 vity (94% MWhich is inprévdt greatly
conpared with the activity of the conmpound 2f. In
addi t i ¥ANgP9f conpounds ps shown in tHWeBEable 1 have
~ the dose dependency on the activity of GP-1 R

2. Detefpnation efitbe eoacantratigreef infracalhgdar ¢AdPo) of t he
' conpounds, wang 520, wang 516. wang 554, wang 488
Since mmgrmlnanr@nggbzher@nm@two?snﬂre@@llulamAWNndlrecﬂy by
detectifig the respuission ofithesepbrt gbneeist amwindigct pebesss, the guhtional re-
screenﬁé‘ﬂﬁébﬂy SHbHAEY Withothel XaVIPLA &R G rantg Brc#é?q GRAROSHESthat the

comp o oung %&s%qré%fgmng@%f%iétéﬂ u@ ré:A ng462

2.1 Exﬂelrlrﬁental material and instruments

cAMP-detecting kit (Applied Biosystems Cooperation)
Forma carbon dioxide incubator (Forma Cooperation)
Victor 2 according machine (Wallac Cooperation)

HEK 293/GLP1R+Luc strain which stably express GLP-1R and luciferase (National
new medicaments screening center)

Candidate compound: the compound 2f
Standard cAMP (provided in the kit, Applied Biosystems Cooperation )
2.2 Experimental process

HEK 293 cells are inoculated into 96-well plate in 20000 cells/100_l/well, are cultured
at 37_ overnight. The compound 2f is diluted to 1.00E-03M, 1.00E-04M, 1.00E-05M,
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wang516 6.85 2f 13.0 wang866 54.41 wang554 5. 24
wang488 6. 73 wang516-2 6.06 wang502 3.31 wang504
4,87 2. Determnation of the concentration of
intracellular cAMP Since the determ nation of the

1.00E-GBRCAHY ﬁﬂ‘id%ﬁ?ﬁf wttﬂtcﬁr%%ﬁl.;h ghﬁ{r]uo&ﬂéépfdufﬂwnﬁ B 'b‘éu%noculated into

the abpye BEAGIPRAIR it {hel 2nd helhg silfuretat 1. W Oz for 1 hour
The caniceatration wérintsaseltilar cAMRés dﬂtﬂntecbaé@@rdmg r@ tthe gpecification of
CAMP-Scdean Doeate kM systemtiilat t he conpound can surely

i ncrease the concentration of intracellular cAVMP. 2.1
2.3 Expenreentabresallt material and i nstrunments cAMP-detecting

kit (Applied Biosystens Cooperation) Forma carbon
The dedemninihg resaliladitios cORoempatidorpplintteiular SANIPos shown in the figure

2. As sih%w |ﬂ'tH8 ?é‘.'?n With'ibt etz e HIR8 cBht&tatidrof the compound 2f, the

concerffafio (g ﬁg hﬁ%% Sy n@@@@ﬂ%eﬁgﬁg%ﬁg RolE dEponentia

'"Crea§%nt o GRENPAURE <HrRsurR Osit agg affiRgtqon signal
transnumn(@fr ﬁhlﬂ-élcR ias teh lkﬁ’-ﬂ R Ageinigid WShesytitee@eoncentration of the

compolnd[2friatieases t023@ Mxaed 108NN\ thercurreentrdtin 23 AMP| shows the
decrea@fr@; HéRE ‘Wlﬂbﬁ‘i’s bQ&ébc?ﬁ ‘fﬁé Eelﬂ%]@foﬁ‘(lc' &¥e? ¥ the hi h concentratlon of

the °°'ﬁ§h%’i41%go /:Ng dl 1 ut ed ?ot lflr(e)OE- 03M I 00E. 3|4M
3. The Jest BB oaniehitaR8AAEl bei ng i nocul ated o the
n s By A BTt v

highly pxpress 1R arampeparesh@kPshiahelisd Wity 1 bis Heed as the ligand,
while asiging inte dhe eandidate Aommumse WiDen the céilwlslsm eammipound binds the

125 _lab2113d E3lpRr1i oo mipatitivelyuttie Tmoﬁetlabasmm ghé el inepibriahe reduce.
,Accorcﬁ“r&W qhé ra?ﬁm% fg hd BahdiBstd H{;I"f\ 'tﬁe QWG calt Eé‘%v?luated (J
}

Mol Erglthd 2a%0 %»“zfﬁfé?nf oot 8788
3.1 Exé%}ﬁ%ﬁ%[ ﬁﬁg@ﬂ&wﬁlgl\/ﬁgﬁ%gﬁsgnlt Isanr oduced under this

HEK 293/GLP1R+Luc cell strain (National New Medicaments Screening Center)
Labeled compound: "®I-labelled GLP-1 (Amersham Biosciences Cooperation)
Wallac MicroBata work station (Perkin Eimer Cooperation)

TomTech cell collector (TomTec Cooperation)

The testing buffer solution:

20mM of tris-HCI (pH 7.4) (Shanghai Shenggong biological engineering technology
LTD), 100mM of NaCl (Shanghai Chemical agents Cooperation), 15mM of NaF
(Shanghai Chemical agents Cooperation), 2mM of deoxypyridoxine (Sigma
Cooperation), 0.2mM of phenylmethylsulfonyl fluoride (Sigma Cooperation), aprotinin
(Shanghai Chemical agents Cooperation) (1_g/ml), and leupeptin (Shanghai Chemical
agents Cooperation) (1_g/ml).

The washing solution:
20mM of tris-HCI (pH 7.4), 100mM of NaCl, and 15mM NaF

The scintillation liquid (Wallac Cooperation)
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increase. This indicates that the conpound 2f has a
certain effect on signal transm ssion of GLP-1R as a
GLP- 1R agoni st. Wen the concentration of the
conpound 2f increases to 30_Mand 100_M the

The c&ﬁ’(ﬁ‘i t&d o etl‘@?%h 3 v(q ancentration
e TR, 1D I b e 0

d d t ty | d to det th
3.2 EXpPARRIA REOTOT §Co'f "the conpound {0 tﬁeelrr]ggﬁd f he
10° HE R0 3/t T frLije R, i e B8 ReTrels graw Fabie Bik cubated together
with thegrTdataliach Pl st espeRlides(the doapeongentiaion afipM) in 200,

of the destitigl buffer mobutiord abi25dsfdrive holiP$ Iwhitd elddétly @iB-the non-labeled
posnwéo;%}ﬂidé oy &h¥. céﬁtﬁdbi@b@ﬁﬁ)dtﬁ"}ae"ﬁ]eoeeﬁ@%ré%dlle@ﬁéﬁ’methe cell

collect{)le b'lfcﬁ/v ‘E%FWQ é ‘?n@%\f/v'itﬂ' %( b d3h& scintillation
e
o SRl e O et
Wi 3.1 Experinental material and
3.3 EXP%’P?U HEK 293/ GLP1 R+Luc cell strain (Nati onal
i cament s, Screeni ng, Cent er Label ed conpo
The reb5 o i BRBRIOIPIPANE, RDSTETIGN 1 GoUTaRDE (aBBas Af Shayn in the
table $athexcompowrhi2d has ikhethetternaffipdy kion GEIRWR, but the affinities of
compoumaize watngf?0 Eondlevdng®ld arel litths avedklogihd@cthe other compound

f
subsiaFORBERa R St VTR ooty e

The tag@q; neeri ng t echnol ogy LTD) 100mM of NaCl (Shanghai

H AY
thenicat—agents—Cooperationm)—15mvof—h

The@emmloﬁagr&oﬁng@gp@ at{on), 2nmM of éeqqxwyrl doxi ne

\OI e WU]JCI at UII), —prvtof pheny| et ||y| StH funy’l
fl uorl\g né§2,grm Cooperat|on), ap rotlgwo MShanghal
cher ual agents—Cooperat Gi"l) (1 g |/, aht |cUpch| i
(Shang\ng gg@m cal agenfs Coop ra |9@ I\}I g/m). Theg
Vmolll IIU DUI UL ; UII LOIIIVII \vJ tr: S I \/l (p 100:‘”‘94 C
@H NaF The scintlllatlog,]d)d) |d(V\aIIac
""““erm.un, 24—The—ecandl-date cc‘,mpo'“f"4 is di lut-ed—wt
e g, oL, e OB o

1.00
100 O 2 Experi ment al roces H K 293/GLP1
0\98 0? P -t-hm E gr n\mégli% re

inc_ub_a\xl ﬁ' et her vvit_h the 125I -I ﬁ’éj\ﬂ apP-1

(the fi concentra of 40pM in
200_1" \yang866 >100_M
wang516 40-80_M
wang420 >100_M
of 31 M
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of the testing buffer solution at 25_ for 4 hours,
whil e adding into the non-labeled positive peptide or
~the candi date conpound. The cells are collected with
the cell collector, followi ng by washing three tines
with the washing solution. The scintillation Iliquid
hem and each well is counted wth
Vvk?gqgﬁgﬂﬁhggﬁd 3.3 Experinental result The result
of the receptor-blndlng experinment is shown in the
tabl%C%mpﬂﬁngﬁ‘@mglthetfﬁ@ow'ﬂﬂbﬂt'élcﬂlfa‘(fﬁémlé@rrpound 2f has
the better affinity to GLP-1R, but the affinities of
- compounds wang520 and wang516 are little week, and the
ot he), conpgynd substantially don't bind the receptor
in the testjing concentration rage. The table 3 The

9/1he conpound ECSO M wang524 >100-M
00-M wang405 >100-M wang327 >100-M

952 60- 100M wang462 >100-M wang866 >100_M
40-80M wang420 >100 M 2f 31 M 25 WHAT IS
AIMED 1S: 1. A conpound having the followi ng

Argtructural formula: Y Art X Are wherein, each of Art
and Are independently i s phenyl or substituted phenyl,

t | t ut l.ect
G CRITBeq gt Btk Besu i fiheny.
ndyitneandyenyl substdutgdcoitplonsy ocmars sglegied o substltuent group
coﬁgiéﬁhgt ot e©1-w6t amyne h9&rd¥ft;e c;%gom@m rgm d:tlgg alkylamino
§ E wﬁﬁqq% g& e s@' c%épg uilg 9%1 hi-gr consisting of
sbidled or SeleClas Bpeing, ks ek giaup consisting
hatodeam @F@maﬂ@xybqrbbydmyb@mﬁ)e !alkameybxy arde eCs elllsanaytamino
subb@iteH dthi bHEMr BbPe!BekeH St Ssubstituent group consisting of
halogen, C4-Cg alkoxyl or hydroxyl; C,-Cg alkenyl substituted with oxygen or
amine, phenyl, benzyl, C,-Cs enoyl, C3-Cs cycloalkanoyl, benzoyl, benzoyl
substituted with one or more selected from substituent group consisting of
C-Cs alkoxyl and C4-Cs alkanoylamino, benzyloyl, thenoyl,
tert-butoxycarbonyl, adamantane formoxyl, and mandeloyl; C4-Cs alkoxyl;
C1-Cs alkylamino; Cs3-Cs cycloalkoxyl; C3-Cs cycloalkylamino; amino; amide;
C4-Cs alkoxycarbonyl; Cs3-Cg cycloalkoxycarbonyl; C4-Ce alkanoylxy; C4-Cs
alkanoylamino; C3-Cg cycloalkanoylxy; C3-Cs cycloalkanoylamino; carbamido;
C4-Cs alkanoyl;

XisOorS; and
YisOorS.

2. The compound according to the claim 1, being characterized in that

AN
I X1Ry
. ZF
when Ary is

wherein Ry is any one of the following substituent groups: H; C4-Cs alkyl;
C4-Cs alkyl substituted with one or more selected from substituent group
consisting of halogen, C4-Cs alkoxyl or hydroxyl; C,-Cs alkenyl; C3-Cg
cycloalkyl; phenyl; benzyl; C4-Cg alkanoyl; C4-Cg alkanoyl substituted with one
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hal ogen, Cl1-C6 al koxyl or hydroxyl; C2-C6 al kenyl
substituted with oxygen or am ne, phenyl, benzyl,
C2-C6 enoyl, C3-C6 cycl oal kanoyl, benzoyl, benzoyl
substituted with one or nore selected from substituent
group consisting of Cl1-C6 al koxyl and Cl1-C6
oranREh 69 lestach o enbstitugnt grobprgyisisting of halogen, C4-Cg alkoxyl
ort BydroRylt @Y CaIdHNY | C,-ad s RIS ARSIV BErbyl; Békoyl substituted
.i@%da g'yfq("‘yc?- %“%t@)@(}él : tﬁ:l-(?G}gl Kyl anino: <GB Ikoxy]
WIRY ONGRTKBRYT SeIES! r89{ UYL GTRHP "ARSIRANG [t alkoxy
ar@im&aldbﬂqmmmmbutw«aﬁb@wﬂ bahkyeyl dheoeyl adamaggne
foﬁhbi‘ﬁ%hd)’ﬁar@e‘l&ﬁ; ard kanopl R C3- C6 _
cycloal kanoyl xy;” C3- C6 cycl oal kanoyl am no; car bam do;
Cl-C6 al kanoyl; Xis Oor S; and Y is 0 or S. 2. The

conpou &Feding to the claim 1, being characterized
:A;fgw ?Rr when Art is wherein RL is any one of the
of [Fowi ng substituent groups: H, Cl1-C6 al kyl; Cl1-C6

al kyl substituted with one or nore selected from
ydsgeint Bers agyoune ot g feltowigg substiiuegt groupss: &6 C+-Ce alkyl;
C@Eggéqlki_/l §£éb§ﬁ{|d!_“e@l>éWith %%nmy#enyﬁé&@-ﬁég %ylﬁétﬂéélkt)/bi'oup
cciistiio; of cRABBER. SrsCo 28GR e o efioimokenyl: Ca-Ce
cyslazdkyilt preamtyl;grennyl; don€i sthiangybC1HGE alikanpylGLibSttuied withlone
' 1 : o 1, Cs- Ikoxyl
°f§28§¥§%%‘3 éggf;@@;’g% A grop QSRR CrCo alkoxy
orsRy&ex¥yd G2roem tYE erﬁw&%wqy nReAQYE DRz sepstituted
with bogydr marel s€lectegi frbky Satrstibwentt group noinsisting rdf vy Cs alkoxyl
Ve OV OVibri_ . L ; .
aﬁ%&%ﬁ@‘%ﬁﬁﬁxﬁbﬁﬁ%@@ AP SEREARY, Gy adamapane
fofrgoxylyangh nasidelowd ang Kol @PrMNibsti t uent groups: H;
C-C6 alkyl; C1-C6 al kyl substituted with one or nore
sel ected fropKgybstituent group consisting of
hal ogen, ?%] al koxyl or hydroxyl; C2-C6 al kenyl ;
C3-C6 cydl oalKk¥#*« phenyl; benzyl; O -C6 al kanoyl ;
otAchisal ‘éan | substituted with one or nore selected
from substituent group consisting of hal ogen, Cl-C6

Arereh rathy it Rcibb e - BaRRERITlL & A one ofi e follgwing
substitvent greuies: t ldd ChiGnakkyb 3+ Co atityl grubstitutedh svitht ong) asfmore
sefdeté® RbFObstituent group consisting of halogen, C4-Cg alkoxyl or
hydroxyl; C,-Cg alkenyl; C3-Cg cycloalkyl; phenyl; benzyl; C4-Cs alkanoyl;
C4-Cs alkanoyl substituted with one or more selected from substituent group
consisting of halogen, C4-Cg alkoxyl or hydroxyl; C,-Cs enoyl; Cs3-Cs
cycloalkanoyl; benzoyl; benzoyl substituted with one or more selected from
substituent group consisting of C4-Cs alkoxyl and C4-Cs alkylamino;
tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl;
and X; is O or NH; X5 is O or NH.

3. The compound according to the claim 1, being characterized in that,

Ny -
I X4Rs
K
when Ar, is 2R

wherein each of Rs and Rg independently is any one of the following
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and G -C6 al kyl am no; tert-butoxycarbonyl; benzyl oyl;
t henoyl ; adamant ane fornoxyl; and mandel oyl ; and X2
is 0 or NHL X1R3 2y~ x24 orAr2 is wherein each of R3
and R4 independently is any one of the follow ng
substituent groups: H C -C6 alkyl; C-C6 al kyl

subgiiient grelpsiitlh akykrd?€Co @@Wé@ubatltuteﬂwvlt one or more

sefed@édIﬂrmntsulgmwnpcgisuﬁtccs}szsuafndwfowa e:ﬁllfS}GC E l@é%‘l or

hv@tw"yﬁf B alebiahare o RS BB £ o
Cwics la I@ﬁ@ybsulnsiﬁutesiembtm or orare la@skzqtedjérmn gubat}ﬂuent group
congiRsihgt 'of'ghﬁlb BAl 0GR, qlkcﬁ@l abk oppy h(YﬂC‘axYelnoyl Cs-Cs

o RRlr ey soF B ﬁ@?tﬁaﬁegy i B i SE8 e rom

subgtitsient ugmupgrmrplstmgsl cft i GgCef allioxgb arhckoQﬂC@ndIkylamlno
te@bl@(y%b n Iéyfrthehb’@oédgﬁgﬁfr%?a% Jgf {ZS?IV é% b’\a)?feloyl;

noy.
angs?o'scﬁ)oﬂl is @r NH. 3. The conpound accor di ng
to the clalml bei ng characterized in that, when Ari
i s wher gig gach of RS and R6 independently is any one
of thd<oltowing 27 substituent groups: H Cl-Cb
ariig ; ~C6 alkyl substituted with one or nore
sel ected from substituent group consisting of hal ogen,

%e?@nqﬂd‘@(%ﬁ%e Bﬁ/ﬁ{@f@ﬂbwugsﬁﬁstﬁ% %ﬂoup@!—% -Cs alkyl;

O B VoD i 58 Ve e ST <SSt aroup

cogpaisting t uémalggemp C1e0gsalkoxylgonf hydabxygenC,-Ci - 8tkenyl; C3-Cs
cy@fol’éri?}‘lpkh%rng sb%rnggw ;- (% @Q @051-0%(%@@0&! sgbstntuﬁed with one

Ord%orr?oweet@ﬂa]&@o&fhsa tHens g PQ@ﬁ'ﬁt'@G stipalosies §3t1r(ﬁ@anPXy|
or Gld iyl Go&y kenanil OzAC Loy ad HMikhmaglnesnzoyl; substituted with one or

m(ﬁr%r éelQbﬁ%ﬂW&@r%gdr%ﬁlferﬁ%ﬁé %Jrs%fttlﬂér}gyé} C%Eiﬁﬁw A ,C1-Ce
allglanyqo; ﬁ@rbbu@xycanb@«narrbenzylpxl henoyk@dgmaniane fprrrmyhgand
mandeidylf sied X, g8 QupsNHEH,  C1- C6 al kyl;  C1-C6 al kyl

substi t ut ed vvlth one or nore selected from substituent
group consi ng of hal ogen, Cl1-C6 al koxyl or

hydr oxyl ; *al kenyl ; C3-C6 cycloal kyi; phenyl;
benzyl ; Cl- s Ranoyl ; Cl- Ce al kanoyl substituted
o AR ignes ,

wherein each of Rz and R4 independently is any one of the following
substituent groups: H; C4-Cg alkyl; C4-Cs alkyl substituted with one or more
selected from substituent group consisting of halogen, C4-Cgs alkoxyl or
hydroxyl; C,-Cg alkenyl; C3-Cg cycloalkyl; phenyl; benzyl; C4-Cs alkanoyl;
C1-Ce alkanoyl substituted with one or more selected from substituent group
consisting of halogen, C4-Cs alkoxyl or hydroxyl; C,-Cs enoyl; Cs-Cs
cycloalkanoyl; benzoyl; benzoyl substituted with one or more selected from
substituent group consisting of C4-Cgs alkoxyl and C4-Cs alkylamino;
tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl;
and X1 is O or NH; Xz is O or NH.

4. A process for preparing the compound according to the claim 1, being
characterized in that, the said compound is prepared by condensating the
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or nore selected from substituent group consisting of

hal ogen, Cl1-C6 al koxyl or hydroxyl; C2-C6 enoyl;

C3-C6 cycl oal kanoyl; benzoyl; substituted with one or

nore selected from substituent group consisting of

Cl1-C6 al koxyl and Cl1-C6 al kyl am no;

tert-but oxycarbonyl; benzyl oyl; thenoyl; adanmantane

formoxyl; a rrandel Oé| and X2 is 0 or NHL X1 R3 X2

R4 or Are i Hch of R3 and R4 independently

i s any offé” of ﬁne fol |l ow ng substituent groups: H;

| kyl; Cl1-C6 kyl s d

Coﬁ@(ﬁd from substituent éﬁg&&ﬁ%ﬂgﬁé}z\)ﬂe%gn%ﬁ?h%(\w&% Arz
indzparBiently i phenyl orls;abshba;éd plaryowhéieimtre subBtitt@nt group of
thé%ﬁlooé\ﬁt}‘s\ﬁltuteﬂ BRI lsk&‘?féz o of-thrE8 I%?)é) Eonallg%f@@ted from

subs one ecte
th JaN S GFRUR, (B U %ﬁérlaqnyﬁanﬁﬁhmy gehstlt@fdwth oxygen or
anainbpXyis or 8y dndXyik;0 628C6 enoyl ; -

cycl oal kanoyl ; benzoyl; benzoyl subst [ t uted with one

ar Mpfcﬁ:e%@'f@ﬁbﬁébefr hewmbbhheraccafdm@ t6 QRE icding, Bking
Cl- C6 al koxyl and CI-C6 al kyl am no;

tert-but oxycarbonyl ; benzyl oyl ; then&y¥,. adamant ane
fornmoxyl ; and nandel oyl ; and X1 is QN&IH; X2 is O
or NH 4. A process for preparing th& _donpound
according to the claim1l1, being :., cterized in
that, the said conpound is preparg® by condensati ng

cthébteﬂﬁec?( i tHaRTRI9e! NebnfpaiNed Ar "’» ei n gackreph¥dl by

and Are |ndependently |s phenyl or substitute
phenyl, wherein the substituent group of the sa
substituted phenyl is one, two or three groups
optionally selected from the foll ow ng groupy
tert-butoxycarbonyl and thenoyl substituted

oxygen or amno; Xis Oor S; and Yis 0 or 5. A
process for preparing the conpound accor di{@ t he
claiml, being V x1R2 fl 'r charactergdgg t hat,

conpensafifso el reastians ppedysdrefdceppoangy, -
trifluoroacetic acid with the compound R1COX;, wherein R4, Ry and R3 are any
one of the following substitutent groups: H; C4-Cs alkyl; C4-Cg alkyl substituted
with one or more selected from substituent group consisting of halogen, C4-Ce
alkoxyl or hydroxyl; C,-Cg alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; C4-Cs
alkanoyl; C¢-Cs__alkanoyl substituted with one or more selected from
substituent group consisting of halogen, C4-Cg alkoxyl or hydroxyl; C,-Cg enoyl;
Cs-Cs cycloalkanoyl; benzoyl; tert-butoxycarbonyl; benzoyl substituted with
one or more selected from substituent group consisting of C4-Cg alkoxyl and
C1-Cs alkylamino; benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl; X
is O orS; Yis O orS; each of X4, X2 and X3 independently is O or NH; and X4
is Cl or OH.

- and

6. The processes for preparing the compound according the claims 4 or 5,
being characterized in that, the solvent used in condensation reaction is
dichloromethane, acetic anhydride, tetrahydrofuran, dimethylfuran,
dichloroethane, toluene, benzene, water, dioxane or any mixture thereof.
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R3 condensating the reaction product of conpound
socX2 and trifluoroacetic acid with the conpound
R1COX4, wherein Rl, R2 and R3 are any one of the
foll ow ng substitutent groups: H, Cl-C6 al kyl; Cl1-C6
al kyl substituted wth one or nore selected from

72 By Rreas o SRgparioe axCdmpaHys Sccarckas (e aimsh being
chahastglizedémlyat, tiga-redctian kempgtatuieloCthenckadenysation is from

50°eetddgebed with one or nore selected from
substltuent group consisting of hal ogen, Cl-C6 al koxyl

LTI HrBERses B oA ine OB BLERISRI R laims 4, or 5.
bein cearaﬁwezeﬂememaédpvmdmestr@hylamm diethyprepylethyt amjne,
DMAPQBtIﬁEth@rléfmwbymﬂe) NLnfethy@hterpiastineOor B@B&M @Mbroformate

QL.NMX and nmandel oyl
Is gg&@%\ad@g%?%r&@p&ég@ﬂogf%%“mkz and X3 ?/ndependently
is.0 or OR 6. The ocesses
Br e C@H C%&%Wt'%@grtm ﬁ@n”tpﬁyne|a§acegdlng 4 ogalm 1as
gliszigon- lddearpmntmlel-tenéoetptdsmeagométe fool tretingutgpe | H  diabetes,
mé‘é}ﬁ%ﬁ/}?# u‘EEbhh‘%ﬁ‘btb' 'ét di chl or onet hane, acetic
an e,

tet rahy 'uran, dinethylfuran,

e zene, water d| oxa

iﬁy'ﬂﬁ B398 AR i o malRYcacodr s T, Zaim 5
being: charasterizgdaiticihadi the raastiondempesatureiohghe condensation is
frdmarm@;ﬂhéq@ohﬁem}%rau}rge reaction tenperature of the

condensation is from 50C to 230C. 8. The processes

for preparing the conpound according the clains 4 or

5, being characterized in that, pyridine,

triethylam ne, diethylpropylethyl amne, DVAP

(di met hyl am nopyri di ne), N nethyl norpholine, or

i sobutyl chloroformate is used as activator in

condensation reaction. 9. A pharmaceutical conposition

of the conpound according to claim1l as glucagon-Ilike

peptide-1 receptor agonist for treating type II

di abetes, insensitivity to insulin or obesity, etc.

10. The processes for preparing the conpound according

the clains 5, being characterized in that, the

reaction tenperature of the condensation is from-78C

to the roomtenperature. 30
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