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Type | diabetes mellitus is caused by virus infection in hereditarily susceptible person
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.

A few of type Il diabetes mellitus is caused by direct impair of _-islet cells which
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so that the pancreatic islets begin to be damaged and
even lost their function conpletely. About 5% of

di abetes nellitus is type I. At pr_esent t he
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emc to the receptors on the cell
Blgu fr@*’;},% cem+c lﬁtﬁbltse]ptg%tl‘f’é QﬁfprB{)? tﬂQlttﬁtf(n&lhprBf' |ﬂ§ulln to the
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metfogmtim, grrenforingin agel iforminons f1 ow i nwardly. The i ncrease

of intracellular calciumions concentration triggers
Othet heypeglyasmiof dtugs mainjyl mcBud@hthigrolidinedione drugs (such as

troglifte ey eesigfitaion@s aad p tafzci@d et 0 tuadasireptérordgulators,
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Recefl 'Cﬁmz'ocﬂev '{Pd;a i Basaleh o el mare H o Ehgoaenous
peptigde hasmemenr Qv #%@Lﬂ'?vﬁ idea ¢ Wet § treaprensof giabetes mefltus. When
humamakodyi intgkes ohytiignti matdrials, ithlei karﬂetoemlmcrme cells release

enterbpéplidéthopmonedwhichi Wiainly includes glucagon like peptide-1 (GLP-1) and
glucose-dependent insulinotropic peptide (GIP) and regulates metabolism by affecting
the insulin generation, gastrointestinal peristalsis, and islet cell proliferation. Wherein,
GLP-1 is secreted by entero-pancreatic cells, and activates the adenylate cyclase to
synthesize cCAMP by highly specifically binding to the GLP-1 receptor of _-islet cells, so
as to further activate the protein kinase. The metabolic signal (glycometabolism) and
kinase signal (binding of GLP-1) cooperate on the cell membrane level to finally cause
the Ca®* channel to open and the calcium ions to flow inwardly so that further
stimulates the secretion of insulin while inhibiting the generation of glucagon, thereby
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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drugs mainly include nmetformn, phenformn and
buf orm n. O her hypogl ycem ¢ drugs nainly include

decréd¥ifty E!ddﬂ RIE0IBS Cgétﬂg;fté&'cgn&%an:ﬁ J.:édis%z g(ﬁo glycaemia. So, for
treatlpggﬂg ?{?{5 1 Fgcabé;ﬁr? E‘% glps X\H&t g%i%%q t t‘iac%% greatly

desirglaleafos) Q@Mrpa reentpf ,qigatgﬁjgﬁtrgelll Ugy| GEBs] R agonists have een one
researahingifocus of thecinternationaludrsig, devetprirbenteqrganigations.)At present, the

resea’#ﬁﬁies?lbﬁO@PLfﬂdUﬁélﬁﬁﬁfdcﬁbld?t the polypéptide Repaatory., Féhéxample, AC
2993453V gﬁm pBFato‘t?ﬁa g@@d%%ﬁ tteQPin' 69 (] gbgt @:2993 is a 30-
endo

aming |Acids PapRERE Efarzﬂe hBsthe GHAt

gt |QgetWﬁLﬁ%ﬁ§e %ra)gf insulin as
GPL+lnt3iRee thatpolgpeplide crugs 4s "B‘F@“@ﬂ'@?to@fﬁdlf@t iadenigistiasion and is
readilyetoederadenhen-peptitiés SLIR M Roiegulsiocis theinew researchieg direction at
preséﬂtucagon | i ke peptide-1 (GLP-1) and gl ucose-dependent
insulinotropic peptide (G P) and regul ates metabolism

by affecti n_IgH the i nsulin generation, gastrointestinal

DIS el | prollferatlon VWher ei n,

i s secret ed by entero-pancreatic cells, and

The g@taict/@t dBeriesankinveatiends doadesign a gyeum i navel guralhjnolecular
orgariic gbinposipdwffsubstitujedfivetmemberedHetetdeytlic Beg dedvatofe which may

be used éé gludé@bhsllkesﬁeptitfé 1 @eééﬁtbh(EGLlaCﬁR)V dhiéteespagttbiptove a way

for 8ur?d %&Ib)é QQWBF 'n‘lédn:?ﬁ'l@ﬂts against the
|nas SI gz\/ t t gpgga iS 1 @ rocess for
NG JFﬁ c8€?§ {TENERN I3 1R PLRNEF 4 B
prepafmthgﬁq GPFRPQ!-&ldér um | ons to flowinwardly so that
further stinmulates the secretion of insulin whil
The Ghugagonrlike peRtidpsAdiesePion agoniats aegerding e asgsent ‘invention have
the spedifie aractuna fooatlarasfdilawsbl ood gl ucose to mai nt ai ned
bl ood gl ucose concentration at a constant |evel.
AIY$0 G.P-1 has the function of neuroregul ation, and
c retaied, gastric enptying, and inhibit appetite.
of these are greatly beneficial for control of
simellitus. Normally, G.P-1 stinulates insulin
X'secrefion depending on the blood glucose
oncéntration. As the bl ood glucose concentration
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GPL-1. Since the pol ypeptide drugs is inconvenient for
oral admnistration and is readily to degrade,
non- peptides G.P-1 R regulator is the new researching
direction at present. DI SCLOSURE OF THE | NVENTI ON The
objf¥tt of the present invention is to design a group
~ofL~ouel small nol ecul ar organic conpound of
ubstffituted five-nenbered heterocyclic ring derivative

iC Y he. us | ucagon-| i ti,de-4 I ar. . .
(lap1 b aﬂ}%gxﬁﬁ@‘?%f’x%ﬁ'%?o elARQBE SV EpafkeBSRAARD: amino
amidegaadkpxyramhonydadey coaikoxyearoanheatikanpyxyr algnoylamino;
cycloatkdnogixgntyclaghiansylantino; dardamids; urfléne;ualkanayl mitro ; carboxyl;
and adRRle gtbuphe present invention is to provide a

process for preparing these conpounds. The

X iSO GPINH & pepti de-1 receptor agonists according
the present invention have the specific structural

vYidoeusa as follows: 7% Art wherein, each of Ar, and
Are independently is phenyl or substituted phenyl, and

the substitueQt groups of the said substituted phenyl
is one, two &€ groups optionally selected from
the fol | ow oups: al kyl; hydroxyl; substituted

\WheoAr isor” fal kyl am no  whi ch contains subtitutent
groups includi ng hal ogen, al koxyl, or hydroxyl;
whersinbR{ i ahgdneabktieoidlibowing sabstituent groups: Wi alkyl; substituted alkyl
whict?l(?igﬁéilhfé $INSstRUBHT GrO Y irﬂﬂ@dﬁh? halegedi rgkdall 08 hydroxyl; Cz-Ce
. KO X r ’ 5 .
alkeng %{(Q‘s c¥85a@<¥ %ﬁ-gt bfé%zg?ama SW%&E%@EH& Hl?(SHO vihlch contains

p

or am

d
SUbst&gé Er04p3, ncugditd Hitonefy ko, 37 AVAIERSE, G Bhoyi; Cs-Ce
cyclogsanayhs bepzeryh dert-bitoxyeaponyy. substiuted rtzl%ﬁtwhlch contains
optiogabope, itwol, ual tires! Bukstituent! gad s anclodingoalkoxybpnd alkylamino;

benzylBRNHEnoyl; idankaritany WY,'and&ﬂaﬁﬂélb?ﬁ%nﬂwrﬁmXH i9 O or NH,
and mandel oyl 3 ( ); al koxyl; al kanoyl am no;

cyc@nﬁl ; cycl oal kanoyl am no; am no; am de;

al kpXycadr bonyl ; cycl oal koxycar bonyl ; al kanoyl xy;

AFZdFkgn’fdam no; I cycl oialkkanolyl xy; cycl oal kgnoyl ami no;
carbam do; urylene; a ; ; ; .

WhiEIR IRade AMOORE Ok e FRUOHING SRR aroups o Ay SLbstitted alky!
whictxjdgintaihensubstituent groups including halogen, alkoxyl or hydroxyl; C2-Ce
alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which contains
substituent groups including halogen, alkoxyl, or hydroxyl; C2-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 Xz is O or NH;

X1Rg

orAris 7% ,

wherein each of R; 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,-Ce alkenyl; C3-Cg cycloalkyl; phenyl; benzyl; alkanoyl;
substituted alkanoyl which contains substituent groups including halogen, alkoxyl, or
hydroxyl; C,-Cg 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



wherein R is any one of the follow ng substituent
groups: H, alkyl; substituted al kyl which contains
substituent groups including hal ogen, al koxyl, or

al kenyl ; C3-C6 cycl oal kyl; phenyl;

OrN"Eégng)aoE\Nk%noyl substituted al kanoyl vvl);i chpcon%/ai ns

substi tuent groups including hal ogen, al koxyl, or

hydroxyl ; C2-C6 enoyl; C3-C6 cycloal kanoyl; benzoyl;
tert-butoxycarbonyl; substituted benzoyl which
cont ain kispnal one, two, or three substituent
groups;."’ di ng al koxyl and al kyl am no; benzyl oyl ;
When Agfigy | rant ane fornoxyl; and mandel oyl; and when

X, 1s 0 or NH, Are is | X2R2 wherein R2 is any one of
wheréfheeéélh|c§fV\R993rﬁ1JR§t|hHé96ﬁdélﬁt0}JE§anly| o lofIthe following substituent

groupy! tf id )Ht ktgh al vﬂncﬁeaﬁ ASsaliftd pgﬁﬂﬂmﬁng halogen
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hydraxyduBs-Chdnaliin @ k@6 ogysioalkbkoyly | henmowiy dubstjtutedCbegaoyl which
contaﬁﬁ@y|o t%a@oné)l@\lvgabk&h@é’é sURIRG¥Mt groups |nc|ud|ng alkoxyl and
alkyl rﬁo Pér?)f))ﬁ‘f@)lf onag thé?f\%gi Iegbgﬁ&;loy d%mbﬁ ane formoxyl; and

man %ﬂp‘é’n?ﬂxdﬁl%ﬁr @)E'QI rami no;  benzyl oyl ;
t henoyl ; adarrant ane form)xyl and mandel oyl ; and X2 is
R:i» Roor Are is /'S. XIR3 X284 tY%wherein each of
Ar, ig R4 i ndependently is any one of the foll ow ng

substi t uent groups: H, al kyl; substituted al kyl which
wherémnRélll@%nW@é@b%ﬁe tf@lﬁﬂﬁnn rwu@ﬁtumlgudup@ Hhalkvgesrmbstltuted alkyl

which! db¥aihs Ok uB¥ {1% I"E'lld ¥alo kox§l 8R! Hpdroxyl: C>-Ce

alkertb HCh Y g'aa@! n?twp Dk 2 Fkggéf@ %\ﬁ% sﬁ@énw Which contains

substifuentygroupns ingludingy hal mer@samy :0rchydep xyl C2-Cs enoyl; C3-Ce

cycloaikanogl, banapyl, shbstitatdd berzay Mudxpoataumyptlonal one, two, or three

subsfident igroles indladingyalkekyicand @My@arﬂmcﬁ Ftbrt%tﬂbx%a?rbghy\lp benzyloyl;
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and nandel gyky, and X, is 0 4 or NH; X2 is O or NH

When Ar@
| XzRs
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or Arz is }‘ﬁ' ,

wherein each of R; and R, independently is any one of the following substituent
groups respectively: H; alkyl; substituted alkyl which contains substituent groups
including halogen, alkoxyl or hydroxyl, C2-Cs alkenyl; C3-Cg cycloalkyl; phenyl; benzyl;
alkanoyl; substituted alkanoyl which contains substituent groups including halogen,
alkoxyl, or hydroxyl; C2-Cs enoyl; C3-Ce 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:



wherein each of R5 and R6 independently is any one of
the follow ng substituent groups: H alkyl;
substituted al kyl which contains substituent groups

i ncl udi ng hal ogen, al koxyl, or hydroxyl; G2-C6

al¥kenyl ; C3-06 cycl oal kyl; phenyl; benzyl; lal kaffoyl ;

supst i tut edyal kanoyl which contains substi nL. groups
Atnclwdi n al ogen, “aftoxyt—or——hydraryl ; - enoyl ;

C3- A cyd) oal kanoyl ; benzoyl ; substitutedysedzoyl

whi ch contains optional one, two or thpge substituent
gioups including al goxyl and al kyl am no;
tert-but oxycarbonyl ; benzyl oyl: thenoyl; adamantane

wheréiﬂf%sewbmﬁﬁ nd 9 954&Yénd s Bhery! Or Fublbkutdd pheyl, and the
bstitgent StoHRS of 1S sAls bsr% BTt Snel, Wl B 1tk bl%ptona
substtiient JFoHRS Of & FeitHPSTIHER Phefy! s 9N, J0ee grayps op y
selectgck{rem tha talloving aradpstibe; catkaw! Bldayds ertitayycarbonyl and
thendyhsulastituted viithkgkygen diyaminoy X is@,-Ser N ket Y ;is C3erGs.

cycl oal kyl ; phenyl; benzyl; al kanoyl; substituted
Or, aaddkding\to thén fallowdog themical egbation:uent groups i ncl uding

hal ogen, al koxyl or hydroxyl; C2-C6 enoyl; C3-C6

cycl oal kﬁnoyl , benzoyl, substituted benzoyl wh

cont aifi§'"épt i aRRlciRog, t\'\li\,ccﬁé;ﬁli),'hfmﬁi,%libékist
groupsKnel udi ng al koxyl _and al Kyl am no;

3 t?))?ycar bonyl ; benzyloyl: thenoyl:; ad
forsmdikyl ; and mandeloyl; and X2 is O or NH~&r Are is
\CJ X2R4 wherein each of R3 and R4 indgg i
iy one of the follow ng substituent groups

respectively: H, alkyl; substituted al kyl which

contai ns substituent groups including hal ogen,
wherein iRx {32 and Ryafe)amiqna%anmnﬂ ofdhe followangsubstitutant gyeup: H; alkyl;
substlilt]&rt(t}/fi !alkywewtaiy;h_; conitbiﬁmeubstit&ghzfirgémpﬁtihrgtdmgohalogehc talkoxyl, or
hydrdx@[ IGALES akBRGE IC,UENEy IEAKAS ph&isyIY 1Ak &YEN; substituted alkanoyl
whicrﬁ?cgrlﬂ)é iksal.&:r yEqu{SQ%% %Luu rﬁ H%)‘lgga [é(gg |, pr h\);\ﬂlioxxl; C»-Ce enoyl;
GG RS asl DRGNSl byGay Ao SUDSUBIEA Pebu wich contans
arbitrgrnp e, i twed, udt tlgresl sokgtitugntl graury lingtuding alkoxyl and alkylamino;
benzyleylt tHeroyk \ackantantahe fomnawylox lis O I8 oeyNH; ¥deudaot 8neach of X4, Xp
and )%ﬁﬁ@éfriﬁ%rﬁ‘lgqs OBARE; QWX A8€18r 01, 0 or NH X2 is O

resent invention is perfornmed by the

The E&nbBUhAAISIsEPPoduder BY dedittdridind ehs HSthSeln@s1UakiteNl. And, the
condénsation 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-methyimorpholine, 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 Ill is
verified with NMR detection.

P

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



Il + Ar1CHO 11 11l wherein each of Art and Are
i ndependently is phenyl or substituted phenyl, and the
substituent groups of the said substituted phenyl is
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inventiab iave diee relgtivel pinple strudtung andl argeaadily todye prepared.

hydroxyl; C2-C6 enoyl; C3-C6 cycloal kanoyl; benzoyl;

; = or three substituent
roups _j.ncludi ng .al kox k i .no: oyl :
The FEHE0 shB e eifelio vl Br e kfEsaion oP ¥ 140 wpe for the
compguinds of tihprsrsert invieptionnwhigh is yged da guatuale the gctivating; activity of
the saiddcomiposndd oorGCP-1Rhin thenfiguredl,ithe retativecattivity dfythe luciferase
induced M f bBsitive Eemuste GLM1LIS régardédts 100%.

condensation is perfornmed in the follow ng sol vent:
The furB 12051604 e @ffedtier bEtiRNEMAPbARA 2f bhtthahsuhicehtration of cAMP in

293/ ||53H1¥éfsuran, di chl or oet hane, tol uene, benzene,
wat er (]II O0xane or the m xture of the above sol vents.

If necessary, sone activators nmay be added into the
EMBOBMENTS ORITHERRRESENT INVENTt®Nhy| nor phol i ne,

i sobutyl chlorofornmate, triethylam ne,
The presenlyingeoiign wilhbe furthaeexplpineriwith referepestaithegfallewing specific
examphes; bub theyadshi't lirpit the préseat inventionitdany Wagy. r eact i on

tenperature generally is -78_to the roomtenperature
The pieparatiorappdbeess for pﬂwaﬁngﬂhencbmgéﬁd? én ¢he fobowing preparation
exampibe.} S 3 ainknbRles Tk Racho peton Hbo e Sl
Procddurke specific reactants. Generally, the reaction

progress is determned by tracing wwth TLC. After the

conpl etion of the reaction, the general posg,

gdng nej.hods include filtrating “

colcent rating tpe) reactBitsolution {r S8t he
S ent, ‘extracfl g and isol ati ng~w col um

chi,omat ogr aphy et®€. The final pgg
w th NVR det ect izon. o

The compounds | and I, sodium acetate, and acetic anhydride are mixed, heated to
melt (150 _ to 230_), and maintained in the molten state for 1 hour. Subsequently,
ethanol is added into the reaction mixture and cooled. The product is separated out by
crystallization following by filtration. The residue liquid is concentrated to remove the
solvents completely, and the product is isolated with column chromatography.

Procedure 2:



The process for synthesizing the structural unit of
the substituted five-nenbered 6 heterocyclic ring of
the present invention refers to Organic Syntheses, CV
2, 55. The present invention designs and synthe
the vel gl ucagon-I|ike pift'de 1 receptor (G
agonijsts. The G.P-1 R agowf'sts of the present

i nvenii goodpaglht of blndlngt
AP,I_R promﬁﬂté the synt eyl 81“’%‘ S¥d to
e the medi caments Yolf” treating tﬁe
Rge-rel ated disease uch as

di abetes, inse(%itivity to insulin obesity
And, they gédtrcayer cone the defect thatgthe

ol ypeptides regul ator nedi caments is i nconvem ent for
ordl armmistration and readily to degrade in the prior

The cr%éﬁpaqlﬁ;iel |§ % ||nu FIIE rﬁéﬁ%ﬁ? an%%S[etd' |ﬁrih%?:}’foﬂyt]?ate bath at

apef @qc tg-a le&utpethe room
temperaihmAeAmdxeth@eteantluoon|Srhsaced vith hé) enblrtmscomp@mdriels reacted
compleéteyr Aft§€@an:Qﬁtréﬂ'ﬁg tife F@dtivtssy@teinhgnd rémening trifluoroacetic acid

comﬁlé{%‘é?\r/‘fthgn ?B@ﬂrg li§ H%@gl\;egiu‘r?lﬂ a&lHﬁFCﬁ'OH@hQﬁE' \AHd Moled in the
cryofy Wgﬁﬁee%th eha2Der I0ED. PAERRY, BOc achﬁE'qru@ el gbEd orcery, the
temperaluieeis 1RjsesbiMng roRsyi ?mi@@%iﬂda? teg peaction joHacedyith TLC.

The eeactiod/soltiion isywoacentrateds ahd thief poadunt isf isohated with column
chrore@@BeapHy. 2f on the concentration of cAWP in 293/ GLP-1

R cell's.” EMBODI MENTS OF THE PRESENT | NVENTI ON The
Procddwgea®at invention will be further explained with

reference to the follow ng specific exanples, but

they don't limt the present invention in any-way. The

tion process for ' i

fNg preparation

tt iTCEgper at | on € e Qb Bsocaamt Ol | oA/
re~t—NeT™>The c

e, and acetic ankgyri de arercortted, hedied to
(150_ to 230)), d mai ntained in theg
egitfat e for 1 hoUgioocrs. quently, ethanol s added into
the reaction mxture and cool ed. The productml S
separated out by crystallization follow ng by

The cfdnh;t\duﬁd I0|§ digduiveein digBlororfeitnes andeoelEd iatthd cryohydrate bath at
-20_" lqi%\)’fl% ﬁﬁé"tﬁﬂﬁ&ro‘éﬁgﬁé il ¥nd 38k fhePf H&fatlire to the room
tempera ure. & Feaction is {rageaé %{haﬂ& co%pound | is reacted
completely, foIIowmg 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
CICOO'Bu 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



CHC AGZ0, H&AO 2 7 M The conpound | is dissolved in
di chl or onet hane, and cooled in the cryohydrate bath at
-20 foll ovvi ng by adding trifluoroacetic acid and

| the c 8UH<9 "Bﬁfiacfmg f%'ﬁé)%d Qrﬁﬁ@ 6-§"BAE Hal @?QJA‘%}% prepared

the co
by the EVC}C@QHf%é W'H'b ‘&@P?“n ’F’Vtaé‘ Bncentrat i ng {Tﬁe

i 06 SEbuER ISR rarRplee, ML PERrEreh itk reury-vx soom
manufactbres byedariare coaperationl dMRrceritada arey dhiod 7 2647 &t ppm(CDCl3);
H/C 2.50/30.51 thﬁ(DSMﬂ-’dG) NghdRIMICaR. 81 /49 B p prhe(MethyladiBiBdtohol-d). The

agenf%rgr%r bbviddifb Iﬁﬁ‘@r?emﬁtr&% t@oé afi@®™And, the products

act i

are ppifief quiaVJﬁﬁ&ﬁ‘w@n&ﬁﬁ%@ﬂf oy TR %5% 8f Sgparelen is 200-
300 mesh, Anstithg medebet the silica epbios dhe salummpebranmaiogranhysis thick and
hollow 3Z0KKN)7 BAd/ is @raducedCby Bhd dran¢iOBatog. ¢fQifigeacddpiyandg Chemical
lant! 1S dissolved in dichloronethane, and cooled in the
cryohydrate bath at -20_ follow ng by adding
Exaniplefl uoroacetic acid and raising the tenperature to
the room tenperature. And, the reaction is traced

with TLC until the conpound | is reacted conplegtgly,
following by concentrating the reaction system am
remoying trifluoroacetic acid conpletely. The t he

c I igecdi ssolved in tetrahydrofuran ), and
cooled in the criyony§ at e bat -20 £

N- hyl mor#phol i and CICOO B

or ly. The react oduct of the W th
triTluoroacetic aci 3’ i s di ssol ved®t tetraﬁb@d{,ﬁf uran
and then transferred into the above nixture W|th the

yrl nge so as to react at the roomten‘gerat ure.
At the seemitempesaturacthe campaund d. (486mg, t.R mnatdbtth@rcqr@pound | (576

mg, 1C96l'ﬂirﬁbl$dsodlhm acstate (14688, UL 7® mhel) @macZmt foftaedtic antydride are
mlxer#:hfblloﬂ/“ éétlrigS "’lt79d Whth hg&cg C@éﬁ@éﬁ&ﬁﬁﬁﬁ%&nmng in the
molt Coggffanorc'ns ac?ogeq2 into Y gesulfant mixture, and

then coo d to the room femperature So the yellow solids are separated out and
filtered. The residue liquid is concentrated, and the solvent is removed completely, to
obtain the crude product. The crude product is chromatographed over silica gel column
with petroleum ether/ethyl acetate (5:1 v/v) to obtain 556 mg of product, the compound
wang520 (yield: 60%).

_I

I 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 (4, J=9.9 Hz, 1H), 7.53 (d, J= 9.0 Hz, 2H), 7.63 (4, J= 8.4 Hz, 2.1

Hz, 1H), 7.69 (dd, J= 4.8 Hz, 1.2 Hz, 1H), 8.02 ( dd, J=3.9 Hz, 1.2 Hz, 1H), 8.06 (d, /= 8.7 Hz,
2H), 8.17 (d, J = 1.5 Hz, 1H); ’C NMR (75 MHz, CDCl) 8 28.17,55.79, 81.23, 115.28, 117.92,
119.11, 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.

By s g L 83

(wang 520-1) ,wang462-1




and wang462-1 are prepared by the reaction procedure
1, the conpounds wang420, wang462, wang524, wang516,
wang488, wang 568, wang502, wang530, wang504,

At th%?%%ﬁqggmp&;aitu hﬁgsg%mﬁ%m 6%?@ “ﬁg@%ﬁg compound | (576

o)), sadium 4R vua gypol) ang gsetic anaydride are
mlxecprieﬂiawmg bbyheatmgotcoeeﬂurmtn thetdystdre meltpoand maintaining in the

moltevestefe2fdr 11 RoliMaheAl PA 6BetPafBRIstddddd ibta Y AssultaMBRmigture, and
then BESRH BN i3 rﬁgératl\.{?‘e SﬂQéVIthn ‘éﬁ%@%% " A # solvent is

per at er |
remoma_(%p (%elyH/ 6:711@9 BS,%QQH . e ,_pr(gde product is
chrorgategraph m\@mll(qaewwolmwmnetro@ym mr/@@dt@emte (1:1 viv) to
obtaipn 68 ince of the &hrapolvad wangdb24t.y Agents Cooper ati on.
And, the products are purified nmainly by the colum

Iy Nmr( mmﬂywmim 1§| bicR (g,@in) 35 (8 @mr@bl(g rm) 87 BOG7

(2*‘)’86? (&‘n-ﬁ 31??’6{17&90899‘4&% *FEHFH&%W’Z\&‘HJ ﬁc?lg*%\’rﬁ)éh%drﬁ“
Hz, 108I23-8260Hy908d, 1. t he branch factory of Q ngdao

ol eSO Rpass N T ety b Bl Sr S £ B,

7.14 (§,QH)) 02N, 1HJ, 3.4 (m, 1H), 766 GHJ 81 [Hyz, 2H),001 (Y &St 1, ¢H), 7.99 (d,

-1 AP s ph et RGO by PR RS 8B BB Y L e ot em

nmelts, and nmaintaining in the nmol ten state for
ho#r. Then, 2nL of ethanol is added into the r¢s

LA and _then cooled to the roomtenperature. So
tlhhe yel | ow are separ ate@azut and fift a e NE
i due liquid gncent rated—amd*t he 'p» is

ved conpl et , to obtain the crute~pPwoduct. The
crude product is chromatographed overig#lica gel
cojum with petrolreum et her/ et hyl acet at e Ibwg337v/ v)
to obtain 556 ng of product, the conpound wang520
At thé yoeﬂnotenﬁfék@aturéj—lth\wébmaaunmﬁ 4618 pndndl)5thg sompidund | (1.9 g,
10.7 %rﬂélﬂ%odfﬂﬁ% ac@tgt%% "@8 ) (a‘«‘ndlt')&ml? oA Qdedlid, arhydride are

mlxe ( ll“]tge %H%K % %a‘;ﬂ%@mg in the
molt ateJEJrAJ bo Thfng kaof_Lg angl@za Qjﬁm ntg the; resylgant misture, and
then Hmpleﬂ—l;q tiee meor(ndtemp:er&tarel—@o tir-ye Iew1sol(dgs ape-separated out and
fi Iterddztojdblalﬂa&cl) W\6T dré8uddithe €¥ah3UndwaBig337 (pield B2%).
.23,115.28,117.92, 119.11, 123.09, 125.74, 128 02,
}mmz@om tPOLY S, 2384, 5B, 3956, 378,7. 1338 J2%.4 B335, 720 (s, 15),
750.7153/{2}?275fé7$6'§(ﬁ-7);812134i$(4ﬁ) 151. 37, 152.08, 159. 93,

H
.. -COOH
5 om% —
+

Y ! I (wang403)

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

10




, COON OH Ac20, NaA,o0 + g -- =+ HBoc M BH1 Il CC
11 (wang 520- 1) 9 At the roomtenperature, the
compound 11 (466ng, 1.78mmol ), the compound 1 (576

molte@ﬁ’g_’taﬂgzf f%g Cgﬁ?%l) ;’Hﬁ@tj?ﬁﬁ]e %% &1%06&@0\#% \fmﬁe Pé%.llt)an?ﬂﬁxture and

then gagledntp the serm EMkeratye. SR yﬁgpwssolmdgrge gparated out and
flteredaTﬂnealesldu@ liquid hﬁeconmmmtedt an@ thesolvenbis remvnead completely, to
obtai® theettudeProtigctadedridé prodirt isohriohfndgraiphkdrover 8ifida gel column
with ﬂ&%‘e&ﬂ%ﬁgﬂétﬂgf Q@etéféog@of g}z% JbHif 233?1'?. |df g*'b?hdtsﬁhe compound

? g{% f &oved
wang i e crude product. The crude product i's

bty o (e v

H}eg 1.50 (s, 9H), 3.88 (s, 3H), 727(s I H), 733
(2H), 7.69 (d, J= 8.7 Hz, 2H), 8.01 (d, J=

2H), 8.07 (d, J= 3.9 Hz, 1H), 8.13 (d, J= 4.8
111), 8,22-8.26 (2H), 9.93 (s, IHa 'HNWR (3

-1). .6 2.22 (s, 3H), 3.91 (s, 3H),. /.07

. 1 7.44 (s, ww721(m 1 42
7.66 +(d, ,7FIT"7—‘/I = 4.8 Hz,
, J= 808 H7IM 8.05 (in I—I) 810(d

: , 8.19 (m 1H. I u A®O™ U QJ'.%
337) At "the roomtenperature, the conpound I 464,

At the P leesratsS BRERRpbyRd i Shamg "1b SR A8 UrkiSBund 1 (250
mg, hinpaaliesosdivm agstate (§4ngohitheegl) I@@Qt‘l‘"ﬁb Qfoaqeﬁ@ anhydride are
mixedinfollowirtge by yretatimgreindsmaintdining thexisystegn iah 21ifeto 2801 dor 1 hour.

ThenSSﬁﬂ_%fféthaﬂolhglﬂddteahﬁib th'i‘e”i*esﬁll‘taﬁtt rhﬁd‘ﬁ@r'e 'aﬁd&ﬁéﬁ%obl&di’to the room
el S Vel 05 S iy B v
produgh, thegompating ‘f’%n% )ﬂel %of product, the conpound
‘m\nvm@o%?’?’? é|¥c13| "3.97 (s@sH), 721 (dd, J=4.8 Hz, 3.9 Hz, 1H), 7.30 (d, J=8.1 Hz,

1H), 7.37 (s, 1H), 7.70 (d, /= 5.1 Hz, 1H), 7.73 (dd, J = 9.9 Hz, 1.5 Hz, 1H), 8.02 (d, /= 3.9 Hz,

1H), 8.09 (d, /= 1.8 Hz, 1H), 8.33 (d, /=9.0 Hz, 2H), 8.40 (d, /= 9.3Hz, 2H).

L]
s TFAICHCG pyeidian, CHi, }’

The compound | (60mg, 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

Example 2

1

11



' HNMR (300MHz, CDC13) 8 2.35 (s, 31-1), 3.97 (s, 3H),
7.13 (d, J= 8.4 Hz, 1H), 7.20 (s, 1H), 7.50-7.56
(2H), 7.59-7.65 (2H), 8.12-8.15 (311). H N,, COOH

temp&2ArNEMHL 18 Sberatufd. rE Q410N RS Wh

nd % ?8 T , %ﬁ ?jb 2(8erﬁ£l']‘@? product.

The gtede cpradbgtiris dehepraatograplied renerosiling a6l seltmmgwith petroleum

ether/etiyl acetate (Riev/vytd ebtaire 38 mg af graduichthe rdongpound wand420 (yield:

90%)[mlten state for 1 hour. Then, 5nlL of ethanol is added
Into the resultant m xture, and then cooled to the

v SO0 SRS 8 Sy w315 bl 20 & 0, B B
i ol AR LR Sl
@.7= 9 Hy I 16 Gul87 BB B0@Hpr oduct i s chr omat ogr aphed

over silica gel columm wth petrol eum et her/ et hyl

acete (6:1 v/v) to obtain 235 ng of product,{&he

#R: TEGEThe reaction
Solutign 5 Ganepitatsd, it s SONSPILAls removariy Pota

conp d wang405 (yie 58% . ' HNVR (300MHz, JCDC13)
6 3. 9% , 3H), 7.20 ( J - 4.8 Hz, 3.9 Hz, "1 ome
7.24 ¢s.om 1 TG og  ( 7 CHE00kH), yidist) e, . 514 A
(2H)9Q~N. 607770 (3H) , dé—T=e3 bz . 0. Pz |
oom

Y)8.14-8.19 (3H)o
rature, the conp ,
orbound 1 (250 ngy .1 mmol), sodium aceMate (82ny,
~1.0 mol )  andcioéerse acetic anhydride are “nf xed,

folll owi ng by heating, and maintaining the sys ksl

210 to 230_ for 1 hour. Then, 5nL of ethanol is added
The ¢aorhpoumd: | (B8uig, himmiod) is dissalwed: intm 2o bE diahdonomethane, and is

cooledoi@nthet BBy draty BathSat 1A% folblwivg B9 ldddingin miseptrifiuoesacetic acid
and Huﬁ%?@n A &%Hﬂ"en%%ﬁ%% e S e. %t e reaction is
trace Oni%) i “gééo o nd EIS acted,co @g S \ C 1%% tb;atin the
gy ILC dpgilthe sqmpgund s fegeteg, com flgf concgpurating
reactioa, sygsiera_ap Heemoving trifiucgeagetic agig ,compMe[yd,iheJ eeagtion igtermediate
is dissbjved7in7B nflddf dibhi@rofhdthiand,. &ndHezooléH)in tBe @2y¢hidrate Bath at -20_,
followitag by-Addifg %D (€. (0I6mindl) [ pyridine Baddingdthel cofhpdurid. Il (27_L,
0.39rmklol) SndOgthuaifralsing’ the? tmpEf AP Go%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%).

I 111 (w=84$M At t
nd 11 (262my, 1.0 nmf

'H NMR (300 MHz, CDCl;) § 2.19 (s, 3H), 3.88 (s, 3H), 7.12 (5, 1H), 7.20-7.24 (m, 2H), 7.55 (d, /= 1.5 Hz,
1K), 7.60 (d, J=9.0 Hz, 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=3.9Hz, 0.9 Hz, 1H), 8.07 (d, /= 1.5 Hz, 1H); “C NMR (75 MHz, CDCl;) § 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, 141.85, 143,13, 151.63,
160.63, 163.28, 167.60,168.99.

OMs  TEA7 CE:0 .
8 2 Ma BHCOCKIT), pyridine, CHyCY -

HOGCFC
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| Wffi HhCW2 wai g420 The conpound | (50nmg, 0.1 mmol)
is dissolved into 2nL of dichloronethane, and is
cooled |n the cryohydrate bath at -20_ fO||0MAng by

The cao K;Oj rdg‘nkMg ?Ctﬁ‘ edivéd irflo tZZHL of d &on¥e ethane, and is
coolegiy tb@afm BB e gt SAiplsHardacetic acid
and gradually rajgingolingl termperatusettortheoiwosnterpéerajutenéind, the reaction is
traced agith TLC aytilt the esvdpoandMiisgehtidd comphtelyl Aftecicdncentrating the

react%ﬂ@srér%a\hd rbﬁ?dblﬁdgfrlﬂﬁﬁ?ﬁéé% adﬂ%@ﬁfﬁ?&é@t fid l% tion intermediate
or 0 69

s dissped, i pll of dhiotomeane ANt padEn 166 &3 "RlS hagh at 20,

following (fy @ﬁﬁiﬂtg 48r _by(Piemmel) QflcPY@'ldéftﬁjaquga g aemprendll (23_L,

0.2mmeljdgradaatly raibimgrthertempepatuee to the Doen teraperiaturel Ihe reaction

is tralcedCRRhWILO. ﬁth(é ré'aﬁldr?%@‘lutﬂfh |§Q,|ohbeﬁfiateﬁ:l and the solvents are

remo?%&‘CtSrB ane gfﬁw%ih tveﬁ’ttescr%rd 6%&\6? tcf’trtS’rﬁE\ﬂid?aphed over
or

siica g caat ?eaﬁﬁgaa%t%ta 5V tobiain 3pmgrAf product
the C@ﬂﬁ@ﬂm@ﬂ\f@ﬁl@&éylﬁl% 3640 v/v) to obtain 38 gy of

product, the conmpound wang420 (yield: 90%. 'HNWR
"HNMR GOMELDMSORE) B 3. 9B(sBHD 4.02H(0,3H) 5.4 1, 2783, @A £ 43 n2th), 733.7247
(1H), (5647581280, 783 (dia/ = 8 i), 7.98 (d56= & he, 215 8.0488 23 (74, 20, 7435 aHz,

7.71 (dd, J= 4.8 Hz, 0.9 Hz, IH), 7.76 ,J-90Hz

2H), 8.03 (dd, J= 3.6 Hz, 0.9 Hz, 1H), 807

(d,_J-1.5Hz, 1H), 8. 14(d, J-8. 7Hz, 2H)18 20(br, 2 -!:
ound I (50ng, O. :
or onet hane, and
- B Il owi

g
erature to the m t enperature. And, € reaction
traced with TLCmntil|l the conpound I Q reacted
npletely. After ncentrating the reaClpon system
and renovi ngobrdsl Uor oaceti c acid conpl €T} the

rneaction internediate is dissolved in 2 nL
di chl or onet hane, and cooled in the cr hydrate bath at
The comgpound b(4@wang-U8mmedi is flissplved (r(jg@\émg of dighloromethane, and is
cooledyini the rery olatitateg batheat atp ofotidwirlg by adding dmitSofipifluoeoatetic acid
and ?E\BQEW Fising BleN@nipttat BRI tRUWoBni Gerhp8rat@RINAnd, the reaction is

trace Wﬁbuhﬁw t;”eecorlhggﬁhbqqs'r%a {e c%ht e{tﬁg ﬁrzr % centratlng the

reactign syStar ApIEMQy G IuoreaRstic thﬂq@a&tlea@termed'ate
is dispolveddn 2 mlcoft dichiasgmathrne, anst co@edulnéhgawwwﬁte bath at -20_,
following by @iddinge W el NOrérahivl) ofiqafriaires, (ddding theveompound 1l (25_L,
0. Zm%paéﬁh Gty raiBingHe tenipePattPERPHCoMAT tstgefatin® the reaction
is tra%g@ 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 (4:1 v/v) to obtain 25mg of product,
the compound wang516 (yield: 62.5%).

'H NMR (300 MHz, DMSO-ds) & 1.57 (m, 2H), 1.63-1.77 (in, 4H), 1.80-1.89 (m, 2H), 2.84 (m, 1H), 3.89 (s,
3H), 7.31 (m, 2H), 7.40 (d, J= 8.4 Hz, 1H), 7.86 (d, J = 9.0 Hz, 2H), 7.94 (dd, J= 8.4 Hz, 1.8 Hz, 1H), 8.03 (dd,
J=3.9 Hz, 1.2 Hz, 1H), 8.07 (d, 7= 9.0 Hz, 2H), 8.10 (dd, J = 4.8 Hz, 1.2 Hz, 1H), 8.18 (d, /= 1.8 Hz, 1H),
10.35 (s, 1H); *C NMR (75 MHz, DMSO-d) § 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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IH NVR (300 MHz, CDC13) 8 2.19 (s, 3H), 3.88 (s, 3H),
7.12 (s, IH), 7.20-7.24 (m 2H), 7.55 (d, J=1.5 Hz,

1H), 7.60 (d, J= 9.0 Hz, 2H), 7.71(dd, J= 4.8 Hz, 0.9

Hz, 1H), 7.77 (br, IH), 7.97 (d, J= 8.7 Hz, 2H), 8.03

(dd, J= 3.9 Hz, 0.9 Hz, 1H), 8.07 (d, J—l Hz, 1H);
"CNMR (75 MHz, CDClI3) 6 24-66,55.84,155.6 19. 55,

4, 123.35, 126.I3 128.43, 129.59, 129 13237,

1%%68%_& 134. 26, 135.41¢ 141.85, 143.

S63, 163. 281 _ce 7. BO s Bgridpetch 12

G I)|s arssorved |

cooled in the cr

i f| uoroacetic a and gradual ly rai sl t he
t enper at ur e FBERERE room t enperature. An BRed@pct i On
id traced with TLC until the conpound I |s reacted

The CfBo et Yapinby PoehgPaic s oiﬁt*tﬁ%%ﬁe@tfﬂiﬁﬁé*e‘?ﬂéne and is
cooleddadhecthﬁdéateeaa@t%t -205_ fellewing, /byl adding HmLoef trifluoroacetic acid
and gfadbally naisingathe, teenperaturedd the robm termpératuret Arthtthe aeaction is
traced 4#ith TLtohhﬂWhégc&ﬁp@de flgs‘l'@acted(ébrﬁ 1y. After concentratlng the

reactlgﬁréa(a e{?ﬁ ’anﬁ h%rk{‘ﬁ.f&%t’@é’éé?‘é alclld te t ”f‘e% |0|fi‘ ermediate

s dispalysdrng Fik. offieniogamettane. iand sopled 'W“E?]G'ht ydfgfg bath at -20_,

followisa iy @dding d0i ok (D&mmﬂt)eﬁf pafidine, sadding dheorempeynd 11 (23_L,
0.2mmoh ardegradedlly caisingathe tempecatucketopihedwom tefhperaturée The reaction
is tral@teedw&h T§CCW?é@éli&P|§%ﬂJtR3fﬁis codhbéfftatil, &vd lme solvents are

remoy a oft gt@gfﬁﬁetehe it lm%g&%ﬁ% }E?J t’/lé’ T’ phed over

smca gﬁ ‘G&)Pt? relase & er@%ﬁﬁﬁye e 1\5/v tpgt%ta{rb g of product,

the campowad wWarp483 gield: #4%)= 8. 4 Hz, 2H) 739-7. 44 (111)
750758(211) 7.83 (d, J- 8.4 Hz), 7.98 (d, J- 8,7

' NMEA300 By, DMSOGA- 8 08D (nf, 7EDI0.85 (m, @)y 484 (tmy 16 388 s, 3HD, 78 5, 11D, 7.22

(dd, J € QNEROLIHE, 1H), (.36Quyg = 8.0HA) BDIT35 d, Ji=<$.7dk 3K)01.92 64, J=184diz.2 iz, 3¥),

8.04 (xﬁillﬂﬁd 0B (dpeEd A1, 8.80aY, J 64.8 HeOIH FR(LE), RS (B €= C8 B0 i st & 16);
e NS MBL, DvRE.,) F5al7h, ANesNG o1 saE disng, 118,98 L2208, 125.32, 128,54, 128.81,

129.32, {ezﬁ%'l HQ LKL 139?6?‘&593 1495@149546‘%5‘@ IsYad b %n%l Psgﬁé 08 44.

aPATUPE L 6 bom t enpérature. € reaction
is traced with TLC until the conpound I is reacted
conpletely. After concentrating the reacti osyst em

diemn o 0 ,
g n—lﬁf\ ow ng by
|oine, addi ng the
uaIIy raising t ‘- enperature to the 9.
rrperature The redaction is traced witi/TLC. The
8.4 concentrated, and th&tgsol vents
are renovet ra#-'8btain the crude product .Q‘Tt@(mde
droduct is chromat ographed over

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
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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silica gel colum with petroleumether/ethyl acetate
(4:1 v/v) to obtain 25ng of product, the conpound
wang516 (yield: 62. 5% 111 NVR (300 MHz, DVMSO- 4) 6

following by} '3 &hdin %h&"&o bdUnd 11 (23_L,
OZSnI]j\c%LP i@' ﬁlgég etgmpg q\jup&#ﬂe 1 omi thhe reaction

is traged with 'EL@ Hehe 1$9ct|c31 solytian is J:engelgtrab_ed 1argi }tlze solvents are
removéd to Ebtﬁéln( the drud® ﬁrdrtltUthIh)a craidéOprioddct ¥s- chrdiméatographed over

suhca g?cggg i\gs eﬁ*oib%/%% 4/s}feélir%l éégategg‘)10\6/v)1f555§§ta(r§26hb')of product,

the cqmgo yig 123.52. 125.27,

128,51,128. 77,129.24,131. 19, 132, 78. 133, 34 43 1 5
' gt GV Ol 5595 Gy B 1 o 7l 495 2Ry T i g s A8,
739750 G 30, 7.61 64, § = §H QR BRAEP (4. { 2bHRY: OG0B . /7 80 Hz, 21D,
8.01 (¢ B5GIHe6 @ Hiz, REDOS- 12 (AL J <08 7 Kb 28Th B.&r(d e L Hiden D), 8806l 1i)s  cool ed

in the cryohydrate bath at -20 - following by adding 1

mL of trifluoroacetic acid and gradually rai&lkng the
ture to the roomtenperature. And, eaction
iced with TLC uniy® the c ound | i
conple . WAfHg: con rati {18 pyaahelR@l | O stem

di ssolved in 2
ol ed in the cryohyd
, follow ng by ding 40 _L (0. 6muol f
i di ne, addigaer, compound 11 (23_L, rmol) and
gradual |y raising the tenperature to the r 0o rifos<a
tenperature. The reaction is traced with TLC. The
The cozapeurshl ¢0mgi 8:98mmobris slisscived) inta2ml: pé dichlaremethane, and is
cooledria the emptedrate bathaatn-20hefollowityy by @ddirg 1meofcmﬂderoacetlc acid
and 58 A ré|§||n hth%”l%hg%; Hﬁ@%%@{rooﬁi Z[ﬁﬁe eC‘)!ldHTTihe reaction is
trace ut@p corpﬂg eg 8J%§ct%ge HEP § grl\tpatmg the
reactiopy sygten g@g rgmpvnrm\/g poagstic anid gw\np y egrga Hon intermediate
is disgélved lin2mlnof dichlorémethqne, agid) codleddn tise cnyd)hdeate2bath at -20_,
followiAg. by adding 4o, B.(8. 6rlﬁmd|)LIbf Zmaﬂmeﬁdaddln &hé EBmpbbhd 11 (23 L,
02m|i|zo gragua algl?\ Ebtgm % ature. The reaction
4,

is tragegi\(v B '5 C éw 1s8 Cfgc?latra ja'_dl q_éhe %Ivents are
remoyed ég(@taMhe c»ng{g H cru degesodert és ¢t qcynatographed over
silica g4l 88UNBEWRA pefrbteur ;ethertetﬁ)ﬂ aclalzﬁesle 1 WeBtbahtairp 2218, of product,
the cdrﬂ obrd whag502 (yielk $694). 131. 22, 132. 80, 133. 36,
.46, 135, 53, 140 88, 144. 24, 151. 05, 159. 29,
'Hmh@ o0 MeZ VSR, 8 11821 4Am 118, 20 LTS ¥, b.2A (DI 3.89 < BBITBI

15, 73 (n? PJan‘?ﬁu b $¥W01p8 e Qf 7 O, ﬁﬁ %I«‘ hﬁﬂﬁ Hz 0] 8108808 2B,

812<§&afﬁ k—B g‘flﬁﬁlof%m/’lm :):cg?fc aC|;3I anijlg:rg\émuglgl ;)y

rai sing the tenperature to the roomtenperatsre. And,
the-yeaction is traced wwth TLC until the ound |
'S acted conpl etel ’A. After concentrating

i fluoroacetic
R oo S

n i nternedi ate

r omet hane, and e bath at

O+

B

THL(wang$30)

15



is dissolved in 2 nL of dichloronethane, and cooled in
the cryohydrate bath at -20 , 14 follow ng by addi ng
40 L (0. 6mmol ) of pyrldine, addi ng t he conpound I

adual ly raisi t er at
The qeggaing: bidTrand oBTmBh S Hisduedd ita ok oF clcRianigtbite, and i
cooleuth:therweyamfskwteoha@oamzomfoilgwmbxe ﬁﬂda’tgeamLa@fdnﬂh@roacetlc acid
and grativailyt mising theetemptature dbtthemobhetermperatyreodud, .théireaction is

trace@r H?TP_COQHl‘FItthbSc&ﬂ 8URY Q%"’Féﬁél‘édoé’cﬁﬁ letel 'Aﬂegébncentratmg the

reactiop.s Wu%“ e/tlgteQ:Y& cgr‘ﬁ e%l X{lg 8rmediate
el e ﬁz i ey
followdkjy , byﬂ,addlr(gs402|—& (076rm8100)spf pridine, 1 dﬂngdhenq:ompmynd I (23 L,
0. Zmﬁﬁg%nﬂ Sadublly FiBing Ah€ Iefmperatire fo SeHbonDtdinperature) The reaction

is tra gbd'Bllé (ﬁ‘feS Eé_g%:tl %u%%%‘niﬂﬁ)cfgé‘eﬁtga% ?djh@ é‘?vents are

remoyg tg taig fHde; pio ruge raphed over
silica @@h@@ium with pe letton etharsthyl .@e@tgéﬁﬂv\efu) tqq@taiagh%me of product,
the catnpound wangbaddyiekth®7%). cool ed in the cryohydrate

bath at -20_ follow ng by adding 1nlL of
'H NMR (306 M DME@-dd i5¢1.2¢ i48I(6Ha héf-18t Gy apq G R4 GG hE G 1H),
734 (ni, BINT@T @L/eH8.8 Hi, G} 18(drJoG T HE, GHPESS &, [ 8 HzAH)KIS. 04t aH), £08¢4, ¥ on

=8.7 Hz,3H), §.1236 el 844 1, T20Gmumy, id31 hep.compound | i's react ed
conpletely. After concentrating the reaction system
and r_em)w ng trifluoroacetic acid conpletely,

di ch or onet hane, and led in ghe cryohydrat at
due| maviHy by adty 40)‘:&,@%@@@ of
ne:-—ael-el-i-ﬁg—-thec ' Ne—e (23 L Q. 2 ) and

on is traced with
concentrated, and th
BcHilr e renoved n the crude product.
prpduct is chrofratographed over silica gel OCbtexfy
W th petrol eum ether/ethyl acetate (4:1 v/v) to obtain

The cqm%mfn E@%ﬁj uet 0. 0@}0%6@0 |§) o?v%nrﬂos %(ﬁ%ﬁﬂorom@thane and is
cooled. in the zm@xdﬁatmnglﬁ at3-28q’ foltpwing) by 3dgg1q gmLaqf trifluoroacetic acid
and gfaddialys ralsmu)meﬁeaﬁ)e(raturékﬂb thé. réont( temperatuie. Amd, the, reaction is
traced Vith (UC dntilBthk é‘Bm 8|J'h s Hattéd éo elelVZAﬁéil%bncentratlng the

reactlg si {rgg\ow Bgoickllg%]:id Cm é ’t 8tl0n intermediate
is disgolyg éélgrg hane, ang ¢ Q)ql ﬁh%pahcg} ﬂ 'bath at -20_,
followdng by addmg 48 ih (ptﬁmmq}bnﬁmyaldmeaaadﬂlag thggcompound 1t (23_L,
0.2minol)l anid gradionallyp daising thelteniperatufe totheamemm teraperaturandhe reaction
is trageddWh! YLCAITH & Gehbifor QBRRIGH W RohBehitgtdd0dnd the solvents are
remobETRE tdirthe BFudd BFodFACTh&cludle 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%).

eaction solution i

1 NMR (300 MHz,CDCl) & 1.34 (s, 9 H), 3.94 (s, 3H), 7.15 (s, 1H), 7.20 (dd, /= 4.8 Hz, 3.6 Hz, 1H), 7.23
(s, 1H), 7.58 (br, LF), 7.64-7.69 (2H), 7.72 (4, J = 8.7 Hz, 2H), 8.02 (dd, J=3.6 Hz, 1.5 Hz, 1H), 8.08 (d, /=90
Hz, 2H), 8.1 (d, J=1.8 Hz, 1H).
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traced with TLC until the conpound | is reacted
conpletely. After concentrating the reaction system
and renoving trifluoroacetic acid conpletely, the
reaction internediate is dissolved in 2 nL g
di ch| or onet hane, and cool ed in the cryohydrak® bath at

vy follow ng by dgging L(O 6mmol ) af .
pyraai ne, 19 t he_ggnpo (23_L, . 2ngmpt™® and
)\ iigy T‘r@lgl i’ng t he -vrf

Yo§Tr ature. The rean i'S traced Wt h L. The
t| on solution i g ywoncent r at ed, and thg= ol vent s
me renoved to ob r t he crude productH. ‘
JLroduct is chromatraphed over silicgpnge
Wi th petrol 8€fetNer/ et hyl acetate (4:1 v
24ng of product, the conpound wang530 ( e
"H NWVR (300 MHz, DVMSO-ds) 6 1.20-1.48 (6H), 1.65-1. 81

The dobhpourdd BAdmy, Ql9BmMMoHIs (dissaldd info Znl( of didHlorom&tBadne, and is

coole@ tﬂtébo chyttatedbath=atd-20_Holloi yEd@?ng( flnLJof t‘?ifl&on*décetlc acid
and %361 th teﬁﬁqg‘ﬂgqaﬁhe f g e( ?_gﬂ?r t b8 reaction is
trace ,Wl ugti tbg cqQmpoyn éS dgﬁﬁt@gn@pm ftgr ggﬁ%nt]—atmg the

reactiop &ylsm landdremavingtriflusroatieticl agid nemn!ﬂiely, eagtion intermediate
is dlsG@Nbddnlmnﬂ_h@f dichionymietiand)aird edoledtn tiho ichywhiydgateybath at -20_,
follovflg! B8 a&dLﬁg ap t[i b'&fﬁﬁﬂﬁ‘)c%? :ﬁgrﬂmé? addif %édeé‘rhblsund Il (27 L,
0.2mipf) Subgialfaly i gwatﬁsieéup@ﬁa i r%"ﬁhte%ﬁ R e reaction
is traced rwabt‘éld chhﬁ seagtion gplution: ihconeparalad t t e “Solvents are
removeddoi ataiy thee pruded predusti Adet erudieuprostict is @hmatographed over
silicacgaipdattiminywithh€H,E8cto obtaint40mgdifapreduct thiessapednd rwang554
(yleld28§‘zo)°f di chl oronet hane, and cooled in the cryohydrate
-20_, followng by adding 40 L (0.6nmol) of
g VR ob W%C%dﬁl'ﬁg(s,utﬁiﬁ sSOERALAES & i 2R.d7= 5. P2 M0 20 (@ne-

gradually raising etenperaturetotheroo
5.1 Hz,taasmaﬂﬁtv B Fe1 2HD.9.58-RRGIH), R0 (al S= doBORS 7M %JI gF]u Taﬁ 1),

B S e L

product i s chromat ographed over silica gel colunn

wi thmmetrol eum ether/ethyl acetate (6:1 v/ NAto obtain
4ng product, the rrpound wang504 (yiekty 10% . 1H
Viiea) Blae°1 3) g 9 to, §.Y oH) ,
(dgy Jt“- élf’??%)w"s% ., 7.23

758(br 10Y 7.64-7.69 (2H), 7.7 (d,
‘-, J= 3.6 Hz, 15H21H) 8.08

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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The conpound | (40ng, 0.08mmol) is dissolved into 2nL
of dichloronethane, and is cooled in the cryohydrate
bath at -20_ follomﬁng by adding 1 niL of

is dls%él%ig:frg ﬁ‘geé 'rgrggmj%egra%‘éiu@c;lgd Igé Bﬁ/oth%rate bath at -20_,

following o el Ch ey d tae comparnd 1t (10mg,
0.03romof)l and| gradAatlyérrar,sjng elver tnmngratur@ te éh@t oo degirarature. The
reactionds tracey with TiLC f The resation solaitérdiscsomeeatrated, anddhe solvents are

remoﬁé‘@q | fMain i BRI hfoduct. Theséiudedorioduét 18- cRfomatographed over

silica gfg o‘fur%ﬁe?v z@!} 5°d§ﬁk’r‘39 A;ﬂnérkﬁo&rgﬁﬁo?/ qf\@t@orjﬂﬁb ndlwang866

(vieldp§4%i ne, addi ng the compound T1 (27_L, O. mel) and
gradually raising the tenperature to the room
HNNBéW@HHaDMS@da)Tﬂwéﬂ(séﬁ)t?&;l(ﬂd.ksﬂstliza@eﬂ,zm,ut(s'mﬁuﬂue.l 84
Hz, 2H),@8%£7196 2H}; @be.b,i1 618.7IHg, 487 AeAN, ¥ 24 £, 0.584 210 w12 8R! MLI¥ 1S, 0.9
Hz, 26387 (4, VR WS drY, 2000721 £ 8, §kdtd gpr oduct. The crude
product is chronatograph over 'silica gel colum
wth CH2CI 2 to obtain 40ng of,. product, the conpound
wang554 (yield: 89%. 'H N(300 MHz, C17Ch) 8 3.83
(s, 3H, 6.28 (s, 1H), 7.05.4s, 1H), 7.16 (d, J- 8.1
Hz, 1H), 7.20 (dd, J= 5.1 Hz, 13,6 _Hz, 1H), 7.39.7.41
(211), 7.50-7.55 (3H), 7.60 J= 9.0 Hz, 2H), 7.71
(dd, J- 5.1 Hz,1.2 Hz, 1H) X J.92 (d, J- 8.4 Hz, 2H),
7.99 (d, J= 1.2 Hz), 8. 03 Gddl, J= 3.6 Hz, 0.9 Hz, 2H),
8.24 (a, IH), 8.42 (s, 1pFr The conpound | (52nyg,
0.1 mol ) is dissolved i M6 2nL of dichl oronet hane,
and is cooled in the cfyghydrate bath at -20_
followi ng by adding 1 m of frifluoroacetic acid and
gradually raising the tenperature to the room
Accoidtpahataamee phodess,hthe eagipoandi 2f ist pespatedi byh uSIng the reaction
until the conmpound | i eacted conpletely. After
concentrating the reaetd ONn system and renovi ng
trifluoroacetic acid c [

internediate 17 is di
oled in the cryohydrate bath at

di chl or onret hane, and
produ&%ﬁ 1eq Of é(gm) di ng nh%ﬂ?%@ﬁﬁ@ﬂld a@fd and 1. 5eq of acetyl
ng the conpoun 3mmol )

chlorl a(}ﬁ'ﬁkr al sing the tenperature to the room

. atur The reaction is traced w

rooeh SRS EDEG) 00148 4§ SO0 BB 4 B i e Fo iy ok @ 1,

7!9(mak}%74iwDé62ﬂ-@(6®twmtlﬂb8QBr(@de%HadﬂDct The crude
product is chromatographed over silica gel colum
with CH2CI 2 to obt al rH 19ng of product, the conpound
wang866 (yi el d: 4244~ NMVR (300 MHz, DMSO 4) d
3.89 (s, 6H), 7.33/4 s 4n 8 Hz 39Hz 2H), 7.36
(s, 2H), 7.41 (d, | 2.2+, 7B _7.96 (2H),
7.96 (d, J - 8.7 H&A =433 Hz, 0.9 Hz,
2H), 8.12 (dd, J =z 4.8 Hz O. N W 2
8.17(d, J=8. 7H4 4H), 8. 20(d, J=1. 8Hz,, ,11.66(s, 2H).

weag82

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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2f Accord to the sane process, the conmpound 2f is
prepared by using the reaction product of leq of
compound ' with trifluoroacetic acid and 1.5eq of
, acetyl chloride (yield: 56%. "H NWR (300 MHz, CDC13)
H NMR (00MHz( €DCLY 5 §76x(6kT7 1.9936H, 2.12 (31, 398 (s, BBI)7,14- 2-231181{)( 434 @4,
7.61-760 @H}ET3 (R 9.0 Hz, 2H), 8(03 (dd,I7HB.9 Hz, K] 805(d)V = .01z, 21, 84D (d( /B 1.8 Hz,
. 2H), 7.62-7.70 (4H), 8.02 (m 1H), 8.08 (d, J- 9.0 Hz,
2H). wiMem According the same process, the conpound
wang582 is prepared by using the reaction product of
1 eq of the conpound w#ng520 with trifluoroacetic acid
and 1.5eq of dlanant'ne| 3 nyl chloride (yield: 389%.

18 1H NVR (300 Mizn @DC18)26.1a76 (6H), 1.99 (6H),
2.12 (3H), 3.95 (s JaH) . 7. 1K 7723 (2Hy, 284 (s, 1H),
7.61-7.70 (2H), 73 (d. J- 2 (dd, J=

3.9 Hz, IH), 809 (d, J- 9.0 Hz, XH/ '1'(d, J= 1.8
Hz, 1H) Accordi ng the saugs processmt he conpound
wang538 i s prepared by using the reaction product of

1l.eq .0f the conpound, wang520 w [
Accorfifd e sAmer BRSS, t%%ef"prew 'aéi%ﬁ % dteBalet 85 flsing the
reactiqreroduet afteq ebthesgompoungd wangsil with tgH uqrgacg aC|d and 1.5eq
of befrzyl @céty) chlgyide Tyigkk 12582/6!) (2H), 7.34-7.74 (6H, 7. 59 (d,

J=8.7 Hz, 2H), 7.62 (m IM 7.70 (d, J= 4.8 Hz, 1H),
'HNT&(B@L@'&.CW‘&) 8. 7181de2E), 2190 (s, 380, 1.8 (4, 1), 7lbiy 24 AaycTad 70@H), TS (d,
J=sﬁmnrs@@§ﬁﬁ,,77btaefmrm,owdomcg49ﬁz,bﬁ) pfs%ﬁé}ﬁ)ed by

using the reaction product of leq t he conpound

wang520 with trifluoroacetic acid and 1.5eq of chloro

acetyl chloride (yi@ld. 709%9. 1H NVR (300 MHz,

DVMSO-d6) 6 3. 89 )™ 4.36 (s, 2H), 7.34 (s,

IH),7.41 (d, J= g 788(d J— 9.0 Hz, 2H),

7.93-7.98 (2H), 8. ¥° 8. \ s.J= 7.5 Hz,

2H), 8.22 (m | H),

Exanple 3 1 TPAI CH2C12 \HZ The conpound I

(40ng, 0.08mmmol) is di ssed ved |nt 2L of

di chl oronet hane, and is cooled in the cryohydrate

bat h -20 fol b
Accoffing, s, sate: pRocsdey te LaPGhl uvgm‘*ﬁé [ GPRIRA by using the
reactionreductpb1e® of the compouadpsangfr®withtgfluereacetiaacicand 1.5eq
of chloso acetyl chloride (yield: 70%).

'H NMR (300 MHz, DMSO-ds) 5 3.89 (s, 3H), 4.36 (s, 2H), 7.34 (5, 1H),7.41 (d, J= 8.1 Hz, 1H), 7.88 (d, J=
9.0 Hz, 2H), 7.93-7.98 (2H), 8.05 (m, 1H), 8,12 (d, J= 7.5 Hz, 2H), 8.22 (m, 1H), 8.89 (m, 1K), 10.95 (s, 1H).

Example 3

_TRAICHCH NMM, CICO'Bu/THF
coon(tr)
HOOGF3C.Hy

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

I (wang516-1)
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traced with TLC until the conpound | is reacted
conpletely. After concentrating the reaction system
and renoving trifluoroacetic acid conpletely, the

d.ll (19, L. 0 16 i s di ssol i foo
and GBANSH taisig, 0% telnerBiiRad e ot IoRviar Anglyth€ reaction i
tracedtwitip GLGAupHl thei eompgund,l isgrpatest completélynHieacapeentrating the
reactibhesystdin raridhnermavindg diiflucroadéild acid sdmpletely, 48encotmpoand 1 (19 _L,

Ghid @%sggédﬂﬂ ALIGERBhydroturdfid 8Hd WodRdd ih el Eryohydrate bath
I

0.16rf|

at -20¢ With' &rihS"for Qo B thi8 tepmbratutd STRER G RBHIREEoline (NMM)

D T e et

0.5 houeat +201.ethe neactiarepeasisict ofithe wospaund | with tsiflupragpsetic acid is

dissofv@dain 1raL rofaetratafdrofuran amd themp eransfereed into d®abole mixture with

the Sgol & so d¥td F@é‘&'a‘?g%e ?86#&% t eratBYerRbbat 9 rbifts! Re reaction
r t [

Sol.vent re_re y. . to t :
sotutpfSBhEoel L, BN ety B bl 1 i the cuce
produgt| The cgide pradughisshnemategmnhes ovar sdicagel polypawithpetroleum
ether(ethyl atefate (5obvai)ntol dhtainf12mgdefcproduct thenpompdund wangs16-
1(yiel@BO%}6- 1(yield: 30%. 'H NMMR (300 MHz, CDCI3) 8

1.74 (s, 3H),1.87 (s, 3H), 3.18 ((, J- 7.8 Hz, 2H),

' NMR: 5M£I§CD€!§) d")l.v4(§314)21.s(1£9. A8 ?thzglxz-xﬁ,%ﬁivws’ 6, & érz,lﬁf
7.1 (st 11%4n, 0% Jos0Rri P iy %‘7 d, /= 8.4 j d, 7w 3.6z,

g e 770 fg = 52 Hamlig W @, T5 34530, 843460, 53 G
0.9 Hey 1§), 8924, 4=0 Hp, 2D A6 (4, £ 24131z ) 3.+ 2 1 Hz, 1H)

Accordi ng the sanme process, the conmpound wang591 is

prepared by using the reaction product of leq of the

conpound wang520 with trifluoroace&ir acid and 2. Ceq

of the conpound Boc-Al a-CH (yiel d<18% . Exanple 14

ww* 568 HO wagg477 The conpound wang568 (11 ng,

0.02mmol ) is dissolved into 2nig ﬂ e hl or oret hane,

and cooled at -78_ for 10 ,gb g, follow ng by adding

0. 2nL of BCI 3/ n- hexane '«;w n (1M to continue

reacting for 30 mnutég ¥t~~*78_. Then, the tenperature

is raised to -18 to I"®act fwew4 hours. 2nlL of ether

is added to quench the reaction with stirring for 30
Accordingtthe aamehprocsss tbapeoraparad wango9i rig pgpaded my using the
reactiiilpredusbbfieq Bithe wahoupldasangbehd With trifigordacetibasid and 2.0eq
°“heg‘.5‘2'HP8W gbedhialhg (y@]cﬁrmto,{;)ase Is extracted with 20

oronet hane, and the or'gani c phase is comnbi ned,

Exantpleed W th anhydrous MySO4, and concentrated. The
crude product is isolated over colum chromat ography
wth petroleu ther/ethyl acetate (1/2, v/iv) tg
obtain the c und wang477 (1.5ny, yield:

OMe BClyCHACly

4

Pho R

HO

H

H
wangs68 wangd77

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 BClz/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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179% . 'H NMVR (300 MHz, CDCI3) 6 1.86 (br, IH), 3.95
(s, 3H), 4.26 (s, 2H), 7.18 (s, 1H), 7.20 (dd, J 8.7
Hz48HzIM723(d J—33HzIH) 7.63 (d, J=

dlchlqrameggarge Fhe;é? @%a q 'is jJ_On%bI%e(E‘Zdl’lq ]t'Fp a%%yc{rgus MgSOs,
and cpacgntrated. nrqdﬁctuﬂ)lsolagpdsqvglbcg urrlrp\/phqqmatography with
petroleurrpebhedemylh gb6tatd 8178) viv} talobkain thedcompaourid wang4 67 (1.5mg, yield:
17%)'d! chl or onet hane_, and coo! ed inice bath for 5

m nutes, follow ng by adding 0.15 nL of

1 C emper at ur.e. |

ng'iée“”ﬁ@% CRRE) o2 13 R, SE R e s AR B R0

= 8.7 R 4820 7s23 (({, 7 53 HZN ) -6BI(E = Ad Har 1B, AL (ddvy Trid B 1

Hz, 119i BHihe'zr8g, Ha 245, $5021(4 Iri3.cal1H)/ 8.08/(8 O=-@AGR] IH), Sti(al, 11D €

8.57 ¢ £f@yed by punping to obtain 2ng of t he product, the
conmpound wang 605 (yield: 65%. 'H NVR (300 Mz,

Met hyl -d, 3 Alcohol d 8 1.63 (d, J= 7.2 Hz, 3H), 3.95

(s, 3H), 4. I H, 7,265 (s, 1FD 7.2.;- d, J =
8.7 Hz, 1H), (d, J= 8. 1 Hz, 1H), 7. 81(dd, Y/ = 8.7
Hz, 2.1 Hz 7.87 (d, J= 9.0 FE, 21),0% 91 (dd, J=
5.1 Hz, 1.2/, 1H), 8.01 (dd, J = 3.6 Hz,_§.9 Hz,
1H), 8.1¢q (d)HM=m@age,Hz, 2H), 8. 25 (p O ° ol Hz,
1H). anple 4 EXﬁeF+HEﬁ+sb¢est|ng o] | oOFTQi ca
actWIyN 1. Testing the expregsi gm oMt he report gene
ponet hat GLP-1 R binds to G.B ; agonlsts its

_subuqu,,,l s activated to sti ! t he adenyl ate
cycl ase, which makes the increase in ™# concentration

of intracellular cAMP. Since the promnoter r 0
The gayBPRYRAl YaNg99 1y &3ma) ds qlﬁ%o'u%ﬂ/pntoeéﬁo of i %Hemmethane and
cooledgoriceibadin figr 6fminuites, tfollowing by ssdling: 0e15errdnof triflugroacetic acid.

Then} thaneaipepatued igradually paised 30 lthé rgsm eeimpepature) aireiithesreaction is
trace@%\nﬁoTL@ ChRésthd v Aeislidl dsdpp&rs, thel sﬂl@ént%ﬁld ﬁlflheroacetlc acud

v LA el OBl 3, P A s o o0

5%)scr eeni ng nodel enploys the human enbryonal nephric
cell strain which is stably transfected with the
'H NMR(@PEMEY, Methykd tAbohadd) @ P61 (/50 8z3H) 3056, BRpLeIs] U,

7.265 U} Qs J LB KB AR T2 DALY S A HBCGL /LA 20N B
787@14@9@5%@%{ ‘édﬁ{asl(?dé# 1861 @y = 716507209 ¥lg| IFBB: 16

(d, J =3z, A9A%25 @ -Pr 0ez, 1 Acad. Sci. U. S A 1987,
Vol. 84: 3434-3438). en screening the candi date

Exaniﬁlmoﬂﬁﬁérlnie'h% eIty o Bidlsgicabctivigyice t he

'uci ferase report gene to express have the activity

1. TeQling@hé iekpragiiordfthé repod dereer i mental material and
i NSt runent s

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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Cell strain: HEK 293/ GLP1 RtLuc strain which stably
express GLP-1 R and luciferase (National New
Medi canents Screening Center) Fetal calf serum

Proc Rl st A %@’G)\ﬁ@aﬁéﬁgt%% Weh 3o the candidate

comppgngﬁaﬂ@;@@l@payn ¥y 'Qﬂl’EaYI' cifgtase rnashgene to express
have B attivityrdf @ctidating G&P-hcubat or (For rra Cooper at i on)
Victor 2 counting machine (Wall ac Cooperati on)
1.1 EXjaeritndatad medenial andt instremeotpounds wang524, wang520,
wang462, 2f, wang516, wang516-2, wang502 and wang504;
Cell slraﬁn EdeKr 2WGW1R)HauEstra|HEKhR:933t®I?JeWES$Cﬂ£H -NRi and luciferase

(Natlcﬂ‘%@%v@Mécﬁéalﬁ@ni%/%éémﬂg@érﬁ’c@fw' ated into 96-wel|
plate, are cultured at overni ght wth DVEM

Fetal etlf'sefemTeIBGO/BRLIGOdpearatidM 0 of fetal calf serum and
500 _g/ nmL of G418. The candi date conpounds wang516- 2,

St dﬁ%emm iferus 94ystefn %ﬁﬁgga €8byerditibr) €d to 2mv
ea T rri\ﬁ 53mvl (O 01 a%%l I O}OSnM and
Standd?&GL m\sls(@ﬁgl(gggp%rgﬁgﬁ)ounds are dil ut ed gradual |y

0

from 30 r 8 times by aratio of 1:3 to get a

ent (i.e., 30mM 10mM 3nM 1 nM
G418C(1>rﬂi’?t‘?d$t§érﬁt:'orerP/leﬂsfti%ﬂ?3 and 0 01 mA, follow ng by

Foer%’aﬂSbrﬂdi@ﬁﬂie‘ IH&@bétB?(WCoaﬁeMioh) plate at 1_I/well.
hen, the cells are cultured at 37_in 5% of c2 for 6

Vlctoﬁ'@ébﬁntlng'rﬁ%cﬁme' (aacoCobperatishpse i s detected
according to the specification of Steady-gloTM

Candid#iéf&inﬁﬁ@rﬂﬁélh)é%cﬁ'nﬁaﬁﬁergSZandvé?@mu IV@ﬁgﬁﬂfSZ 2f, wang516,

th counting machine.
Wangg?élzm% gg?tr&wv {}@é‘,qé 30nM of standard GLP 1 1.3

1.2 E)'(:ﬁ(é}ﬁﬁ hPAcfe%SSU” The experinental result of the

repor I the candi date conpounds is as shown in

HEK 2 S/éLlﬂ’r'r&@L%c 2pf u’i ﬁsﬁbéefhsﬁoomﬁlefn'&%ﬁ o&tuaiob%“ﬁ}xé%‘- Il plate,

are cylture qw_bggqm} t op errﬁ,\mrgﬁlqlgg 10% of fetal calf

serum @peQ afinbeafl G4 tSnpae @@nwctahe pﬁmp@@ndeuwa}ngﬁw Z2hwang502, and
wangb04arenespéctively aildted to 2nMe 10tvip0.Bmadd, 8s1raMyvr0BmM, 0.01mM,
and 0.063thAP! shdltHaumel tandRfite CORPIUIRBCATeMIEE gradiiatiyt ffom 30mM
for 8 fineSly 1 (Bio W 'tcS‘ g bﬁﬂaﬁé@%@é&%ﬁt g Se%érﬁﬁs OmM, 3mM,

1mM, §rq%g gmrm i 5grgd gugmpq tgy info the above

96-welbplete 8 anI/weE uTIaerprtbe|Q9éI§ arpeculitured at 8A_ f"d)r5% of CO; for 6 hours.
The attivity ofnliucifetdse issdetectsrt astordingite thé speeificatienact Steady-glo™
lucifePdsd 2 ahi®d Fyaesm kit hafd Fecurfing is performed with Victor 2 counting

machine. The positive control adopts 30nM of standard GLP-1.

1.3 Experimental resuit

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 (ECsp) 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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22 The table 1 The nunber of the conmpoundEC50/ M
wang52446. 5 wang5204. 6 wang46211. 6 wang5166. 85 2f13. 0
wang86654. 41 wang5545. 24 wang4886. 73 wang516- 26. 06
q5023.31 wang5044. 87 2. Determ nation of the

C

n
The tg&ﬁv tion-of tntracellular—cAMP Sincethe

T BB B 8 SO L haer FERLM 0 o

report gene.ls an indirect process, the.functional re-
angha4 36,

sScreen rtly pprfnrrmd with the det ectj ng

kit in orde 0 make sure that the co:g)gund can
surely VaRY e the concentration of idtPacellular

CAVP. 2.1 Experinental meterial and instrunents
cAMP- deWBR9487y kit (Appliled Bi osystens /&&operation)

For ma car bon, di oxi de i ncubator (Forma Cogperation)
Vi ct or WanRgt® di ng machine (Wl lac Coofeation) HEK

293/ GLPI RtLuc strain whiclh stably express G.P-1 R and
| uci f er aséf( National new nedi canents dér&eni ng

center) Candi date conpound: the conpound 2f Standard
CAVP (pvang8R& in the kitl, Applied Bi 44lens

Cooper ati on 2.2 Experifmental process HEK 293 cells
are i novangd®t into 96-well plate in 203

cells/100_1/well, are culftured at 37_ overnight. The
conpourwaag488& diluted to 1.00E-03M 16088E- 04M

1. 00E-05M 23 1. 00E-06M and 1.00E-07M wi t h di net hyl
sul phowiadg516-@ | owi ng by |bei ng i nocul abdlb i nt o

wang502 3.31

wang504 4.87

2. Determination of the concentration of intracellular cAMP

Since the determination of the concentration of intracellular cAMP indirectly by
detecting the expression of the report gene is an indirect process, the functional re-
screen is directly performed with the cAMP-detecting kit in order to make sure that the
compound can surely increase the concentration of intracellular cAMP.

2.1 Experimental 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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t he above 96-well plate in 11/well and being cul tured
at 37_ with 5% of CO2 for 1 hour. The concentration
of intracellular cAW is detected according to the

1 00E BT oo B S Pl e LR P Bttt it
the abexe-8@twelt plate & 1iwell aad being culkuer ats3 /s ik 5/ of /©2 for 1 hour.
The dangentrati@n ofsntsicellulamcAME ki deteetedd asddrtingntor thesspedification of

cAME-BRrectOREE AlIis§Bteh kithe conpound 2f, the _
concentration of cAMP which is produced under this

23 E§,§é ERfal Ry fthows an exponential increase. This
I'n

ndicates that the conpound 2f has a certain effect on
R
2.Ass i i cr t t und 2f, the
cHos ity W%Sﬁ &q '

concaiEateR g NIPAHEICH i P q@dﬁﬁﬁqdhwtmg i pBPWE @ xponential
increa$é edhisfindicates ghat dheecompound 2f hasha centpiureffext. on signal
transmissibs 6EPBLRIR ke bi GLRIMR —diongstadihentthel toncestration of the
compl%ﬁhﬁr%f' iﬂekéd%%slbtbr@b A &d oot t(ll,%etdb%céﬁ A0 Sf tANIPSshows the
cocee il g P falef by BEMMoE R 5 gy hoenitn
the compawad 2f.uhi | e adding i nto the candi date conpound.

Wien the candi date conpound binds the 1251-1| abell ed
3. Thestest prcthedigandibiading ackiXity sot ope | abel s on the cel |

menbr ane reduce,. Accordingly, the affinit f é‘ge )
In ordes k@ dgtarmine Hs bindingaethdty|qf dae gompoupd ta g liga tpg cells which
highl\VekpEssoBLPRUR .areqoeped, 25LB2M laglled vBtho Dl issusedas the ligand,
while Zfdfing/fito the Tandititte conipdutide WHeEN tite candidateatompdund binds the

125 WE L@FEWCEF:? gg’égﬁﬁi'e %%grg‘eﬁibélssﬁﬁ thé diatichitane reduce.
e 100 o L AP e BLTGeB AL sy
Mol Bngloceinolvi28P0 el 8532 1k3%thBlognol (Fegern. LG 0hel. 5.377-84).

Cooperation) Tomlech cell collector (Tomlec
3.1 Expeyijeatal piaterialiand ivstrumenttuf f er sol uti on: 20mM of

R S M e TR T
R T ST

Cooper at j on 0 henyl nmet hyl sul f onyl

(Si.gm 0, 20M of
Wa"ath?m%%ta(V@f&rﬁiamgP&r!sm Biyer GePRAMBHPM  ( Shanghali
Chem cal agen operation) (1 g/m), and | eupeptin
TomTGShﬁﬁﬂWQ"e‘%ﬁéZf%cfec é@@ﬂ?@“@ﬁbper ation) (1_g/m) p The
washi ng_sol utj on:
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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20mM of tris-HC (pH 7.4), 100nM of NaCl, and 15mM NaF
The scintillation liquid (Wall ac Cooperation) 24 The
candi date conpound is diluted with dimethyl sul phoxide

The c%ﬁjaﬁteigg&%ﬁu@gfsgaw rag(hgn ia?étbglbéﬂ%o%‘lggl atlfﬁ?ewkoncentration
gradientadi0. hv AnMp 18815 S 000, HORODYE /16.400nk. and 4@9,090inM.
the logarithm c growh phase are incubated together
3.2 Experimental peBesBabel | ed GLP-1 positive peptide (the
6 final concentration of 40pM in 200_1 of the testing
10° HRK 293/Gld (R+lir eellspip thedegarithenie growihi phasgaredacybatgd together
with the€2hdabeirgaeGeR-1 positive\peptidpt (tkefinal ecdneentrationl af ¢0pM) in 200_|
of thé® BufféN8okRiohsaps aet laerbars, Wiile hAgingeinto the non-labeled
posit'&g %ﬁa%r o] ftﬁélccé‘ﬁ | tgyc%?BIJFQ .t'l"%e&]alfg RS ML h\&ith the cell
S qg;ﬂgsofu ron.. sCLNL tion urd s added . Nati
colleqto, doloRg bywashig thisq imes wlh e washioysellfig; the scintillation
liquidde added inta tRemx pad ieashiveell iscountedrwith Misiabata coumfer.
receptor-binding experinment is shown in the table 3.
3.3 Exgermental resuthe  table 3, the conmpound 2f has the
better affinity to GLP-1 R but the affinities of _
The resulp ofi this recept@oinding expegtnentds shomntindhedalde HhoAs shewn in the
table 03 hfie comiBUTY 28 URss and ibdtter affinity tol GLR-MR, tadethieoaffinities of

comdrﬁﬁj fv% I i SR e Qtel AR V\Bt-,;k t 3Rl ethe Bifer compound
A DO G

The t&g@%{Z%O- 100 M wang462>100- M wang866>100- M

1640~ 80M-wang420>100_M2f 31- M 25 WHAT |+ S CEAHVED

o Shuipeh B HERH R, PPl oc; L cobgy o ot
wang524 >100_M
wang450 >100_M
wang405 >100_M
wang327 >100_M
wang520 60-100_M
wang462 >100_M
wang866 >100_M
wang516 40-80_M
wang420 >100_M

2f 31_M
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formul a: wherein, each of Ar, and Are independently is
phenyl or substituted phenyl, and the substituent
groups of the said substituted phenyl is one, two or
three groups optionally selected fromthe foll ow ng

hydr oxyl; substituted al koxyl or
WHA-E imi%\hl ch contains the substi tuent groups
[ nc 0 y % '
L AR a0 e S Rt B By st

ibstitutent groups |nclud|ng hal ogen, alkoxyl or
hydroxyl C2-C6 al kenyl substituted with oxygen or
i henyl , benzyl, C2-C6 enoyl, C3-C6
oyl , benzoyl, substituted benzoyl which
cgit ai ns optlonal one, two or three substituent groups
i al koxyl and al kanoyl am no, benzyl oyl ,

t hengyl, tert-butoxycarbonyl, adamantane fornoxyl, and
> ; al koxyl; al kyl am no; cycl oal koxyl ;

cycloal kyl am no; am no; am de; al koxycarbonyl ;
Ar; cycl oal koxycarbonyl ; al kanoyl xy; al kanoyl am no;
cycl oal kanoyl xy; cycl oal kanoyl am no; car bam do;

é; A%@I’K 'EPr@Ar Th en&%{t%éydh @Pgr ng%ﬁ phenyl, and the
substGLAIBNPS D e, SHi B TLUtaR SheB| 13 sde, b 2t Biek, frgups optionally
selecteddefromathe fQllavéng@roupaaliyt: drydrexyl; ﬁubﬁ@tut%g}komy or alkylamino

whichsorgaimsRthé ssatistitaset efrotups iheluding nealsgest idlkeatl or hydroxyl;

substit é‘hoﬁk ydr’ afkalpdy|drHired wHH Y ort‘tﬁin%htt?é’@u@sﬂﬁjtent groups
includi a@}t'g Ineéﬁéﬁ%%sggg uf wﬁﬁ xlyﬁén or amine,
phenyje %wyl Ge %@/Pyl xqt%,llﬂaa@w 8FOu|ndpstitalsr Benzov! which

contamr@ optionalt aeet tyloo@psthrﬁel sidb stifueat cgj@upSammb@ungoalkoxyl and
alkanbyrneixg| bef2ylo§l, etheyby!, E8rt- &Eﬁoxy@drbahylalw)almal’ﬁaneofplrmoxyl and
mano%!@?l“él‘ktoﬁg |: DANARAMiNEH @g Rﬁlké‘k éaﬂﬂ |anﬂﬂ6 attho; amide;

thr a?éﬁ@‘ﬂﬁ% ,lm ran %ﬁ?‘r}‘ Q I&gclloalkanoylxy,

alkoxgpﬂ ony. n8
cyclo@banaw?w G RRIRIAC; URH %n xvsa aldatiyde group;

26 X2R2 wherejn R2 is any one of the foll ow ng
X isQpst Of Nhtak oups: H. al kyl; substituted al kyl which
contajns the substituent groups including hal ogen,
YisPd¥xS1 or hydroxyl; C2-C6 al kenyl; C3-Cs cycl oal kyl ;

enyl ; benzyl; al kanoyl; substituyted al ano whi ch .
2 ?Bﬁtéuﬁ_ggomﬁgemﬁeﬁ erﬁeeetoatﬁs,omﬂc?fe&ﬂrﬁ g giaim 1, being
charagtecizedlin dhathydr oxyl ; C2- C6 enoyl; C3-C6
cycl oal kanoyl ; benzoyl ; substituted benzoyl which

cont ai ns opt¥dRal one, two or three
X1Ry
when Arq is

wherein Rj is any one of the following substituent groups: H; alkyl; substituted
alkyl which contains the substituent groups including halogen, alkoxyl or hydroxyl; Co-
Ce alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which
contains the substituent groups including halogen, alkoxyl or hydroxyl; C>-Cs enoyl; Cs-
Ce 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,
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substituent groups including al koxyl and al kyl am no;
tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane
fornmoxyl ; and mandel oyl; and X2 is O or NH, or Are is

X1R3 . Wwherein each of R3 and R4 independently

a{j?q@’ge of the follow ng substituent groups: H;

Arzﬁ =/substituted al kyl which contains the
substltuent groups including hal ogen, al koxyl or

whéreilr Bxyi$ angdnecofathlecioltbwing3s @stityentarblys:; H paliyly spbstituted alkyl
whlchbééﬁthins ﬁié‘w@étituentsg'hﬂdst Wcﬁﬁilﬁé Iailsyen, Véhk&)fyl &R MHy&iresyl; Cx-Ce

h h
alkenyl; dl@ﬁ@ﬁpﬂé %ﬁtﬁlﬂhﬂgw Ql}]lzéiﬁﬂ‘te IV\{H?Eh contains
the sg%ﬂgy Bednse RIysiingrhaleass, kR %Y%’RZV' §14eCs 4oyl Ca-Co
cycloalkanoylzbeszdy} swmmmtegrmm.@yi mhlcamcwgtamsmmwnaéme two or three
substRl&xt groups; mbﬂrdm@'lalkmm@ridoamyladalﬂbziém}bhm)dyharbnﬁyl benzyloyl,
s

thenoff 3RieRERS RIMRAH gna tandma e R T o B

receptor ag@yi st according to the claim1, being

charactgfi®ed in that, when Art is vvherein each of R5

and R6 || ndgp¥ddent |y is any one of the follow ng

AYhst+du groups: H alkyl; substituted alkyl which
contalns the substituent groups including halogen,

whé‘éﬁ?é‘ébh%f F@:}’ ﬁh& m@@ &@déﬁt I!Man eheléf theCfofaiving substituent

ny ROV Whicky & ?ﬁéh tﬁ Aldsanet JBLRE includin
grou ic i g
haloggﬁkg ‘ﬁ)%l'l ‘Sfr SX ? 2@ &yuésﬁe@ g d%jf%ﬁnﬁ énzyl; alkanoyl;
substw@mo@lkawwhlcbm@ns the isstbisti dgmmory\plumngzhalogen alkoxyl
or hydfoXydi Ts-CpehoyialC008, cyclealkandyll eenzoyls substituted bemzsyl which
conta'n‘i‘s,c' id?ﬁalabﬁéx)fhoa%?' trﬁégyééﬁément groups including alkoxyl and
alkqurﬁ tr%g{ g& a%& Io F1¥ llxiﬁc%}ﬁcﬂgy adaﬁﬂ_ﬁﬁ%@a?&anoxyl and
or

mandg}oyN@ndA&(elS, ‘R2 is any one of the

foIIovm stit rou H al k ubst i
3. Theyalicageniike anlidgs' 3@9@5#%@%%%%%&9@%{% %g?a'm being
charantaragdnn thatkoxyl or hydroxyl; C2-C6 al kenyl; C3-C6
cycl oal kyl ; phenyl; benzyl; alkanoyl substi t ut ed

al kanoyl| cont ai ns 27 substltuent gr oups
i ncl udi ng}s’ &f al koxyl or hydroxyl; C2-C6 enoyl ;
W(Figen%n is Re

wherein each of Rs and Re 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 the substituent groups including halogen, alkoxyl
or hydroxyl; C2>-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,

Ars is San

wherein R; is any one of the following substituent groups: H; alkyl; substituted alkyl
which contains substituent groups including halogen, alkoxyl or hydroxyl; C2-Cs
alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which contains
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cycl oal kanoyl ; benzoyl; substituted benzoyl which
contains optional one, two or three substituent
gr oups |nclud|ng aIkoxyI and al kyl am no;

substét%ht b¥c hQFib@H OXlkox ZF BeNRYdrox@d aeﬁoyl C3-Cs
cycloafanol hfdyl, S u %ﬁ e Rl R
substjnenigraups mlu 0@ gk and aM{am'@Poﬁf& toxygprleny nyl? benzyloyl;
thenoyl) lastamantawoe ﬁdrmdxyll\ﬁandhnandelayhandlhss iQ aeNH; gr oups
i ncl udi ng hal ogen, al koxyl or hydroxyl; C2-C6
al kenyl ; W86 cycl oal kyl ; phenyl; benzyl: al kanoyl ;
substi tft g%anoyl whi ch contains the substit uent
grqup f1ig hal ogen, al koxyl or hydroxyl; C2-C6
- or Amay| 7 C6 cycl oal kanoyl; benzoyl; substituted
benzoyl whi ch contains optional one, two or three
whengirs teiaicheoft Rg ramdpB 4 iimdepetidentlyl isoxw onacf thiekfpllawing substituent
groups€H; alkyi;cs0bstified lky! ety tentainst utstient gaoupwineliding halogen,

alkoxyP'dPPRYdrox@ndc,! E‘dS %Y\kl rgg“tsx aﬁk)ﬂr ?(beﬁzﬁ alkanoyl;
o e AHE it Ao o e oo

or hydeoxid; ErPaeneyk LedCGencrdioalkanay; §>§ﬂ§°¥ﬂgc§#b§t'tqt%d benzoyl which
contgine paptéshdly onendesos airi t’rgeeXsAbktlmleat ocgropipsn éhcluding alkoxyl and
alkyldhiHe1GervBat a?@(‘}rﬁylobeﬁ&wo@'ﬂdtlﬂ’éﬁo i ntRRRafeMd Yotfioxyl; and

mandlgibg{}y;nﬁf ESU@S&, Nyt gbspétjet{mg edv\/ner ein the substituent

sa| | Ehgnyl I,E one, two or
?&?es%rfgrﬁeﬁ)r rirggt'ﬁ% Mcé ﬁf(@ epli@én1t %epfo?'a' ccordlng to
clgi ' iaig eharcleiass ngha O[Eﬁ S&&GSH“SF ity Eﬂ?‘)&densatmg

Sor NH and¥ is 0 or S. 5. A process for preparing

the gl ucago;J]m\ eptlgﬁ 1 receptor agonist according
to R the Characterized in that, the

compound X oc:HZ - @§nd by condensating the react i on
the compbigid of conpound tri f | ucirepAeiCldCaovkiensin leddie of Ary and Ar,

indepeRideAty s BHeR or WBEftufedibheRYI, AtterBih B sa@bititdBAt Bfoup of the
said substituted phenyl is one, two or three groups optionally selected from the
following group: nitro; carboxyl; aldehyde; tert-butoxycarbonyl and thenoyl substituted
with oxygen or amino; X is O, Sor NH; and Yis O or S.

5. A process for preparing the glucagon-like peptide-1 receptor agonist according to

R
XiRa

the claim 1, being characterized in that, the compound  Ri is prepared

1Rz

R3

X

. . Bocx,{dw .

by condensating the reaction product of compound and

trifluoroacetic acid with the compound R1COX4, wherein Ry, Rz and Rj3 are any one of
the following substitutent groups: H; alkyl; substituted alkyl which contains the
substituent groups including halogen, alkoxyl or hydroxyl; C2-Cs alkenyl; C3-Cs
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the follow ng substitutent groups: H alkyl;
substituted al kyl which contains the substituent
groups includi ng hal ogen, al koxyl or hydroxyl; C2-C6
al kenyl ; C3-C6 28 cycl oal kyl ; phenyl; benzyl;
alkanoyl substituted al kanoyl which contains the

fihy9 LRGN bRt R A azﬂokPWﬁll HLontains the
B o
cypdmlaangybpbewl dee: butmy@arbmyéesybs&&lﬂe@ebﬁn@séuwblch
cdrﬂéllnecbptm)nall bﬂéytw@ml thedekglibstitoent draups|ingludinghalkoyyl; and

PRy Iaﬁgaﬁ?&%’ﬂ f@rmo& I 2ind: ma§del65ll Mis O,
VR e CAL B g s AUTEE 20 .
@Mjl ng the gl ucagon i ke peptide-1 receptor agonl st
accordlng the clains 4 or 5, being characteilze

Fhe prosesses fprenaing the dlGREONSIN RAPLIde L Feeaptpagonist
actordingrthestlaiare 4 acktbeaing dhadactdazed én thety theosolvent used in
cSHdBrisBYbA YeadtiorfiscditRbasthBme, "a@bti@ aAhy®edy, eegahydrofuran,
dlﬁ‘?étﬁglfumno&ﬂf!ﬁlo%etﬂ%e %Efe‘ﬂﬁe é?félf ZterT'EJ“Fo?ne or any

B@ or ucagon e-

reparing the epept|
cggonl st according the claims 4 or 5, being

?“@maﬁfp?e's%%dﬁ@réﬂa‘ q@ww@%ﬁob%6?@@%@&#@5&?39%'“
acaniginga e eclains rbmrsh, hedngaeharagteriped | dhatske reaction
tepnperature is hfrogl u@8gone | thee noeph i tlenperatueyt or tyriheating

ﬁ&;‘é}éﬁj 8% Hbfm 50 84g®3at .or 5 being characterized in
te t pr)y?sl Pne triethyl am ne, diethyl propyl et hyl

R e R
a?céar he,c ] r t; pyridine,
A P S n}'ﬁ% N:belvimosphaline. or

ispbutyl clarofagnateds saed @ts ua@rn@paaéen%aﬂon reactlon
di sturbance-rel ated diseases such as ty
i Useobthe ighseagontlikei peptide-1 recanter agoruﬁe@cpydmgtt@ clayg 1

as medicaments for treating the carbohydrate metabolism disturbance-related
diseases such as type |l diabetes, insensitivity to insulin or obesity, etc.
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