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FIELOTB PAEINVENTION reating the gl ycomet abol i sm

! e- rerated diseases such as type ||
The p sgi?ﬁtiﬁ\fenti'oh&%mei it atgrotp of ghudagendike ReRtider Y reeeptor (GLP-1R)
agonis ’IM%LE&?CL@@&QHE BrBYERt inventba selattaitea goup pf sedlsmolecular

orgaN R N%s in tifﬁk- 'eLc% haeBtyélR ring derivatives which
may becosedrase NAHR R ) @g&%ésgggﬁ'h'ée ndeMbf ittse present
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DiabBRlsl efftusS(DM) qsw;cormm_nseodgcrmt ﬁeé{@b%hi"é‘&?%%%awnh heredity
tend%rb% I?tg\gl 'ads?%lr,feg‘rrﬁgﬁﬂfﬁy Rk lddsetute canelativediyposecretion of the insulin,
and Ma%ﬁsd@ei@?l&lgﬁsgggéggg;@f &fa;gij@i@, 3at, tproesin, and subsequently
vit.andhaWateegnﬂ@leq;t{ngtq. Jnanife %{foq%hﬁews :dg tﬁr&ti)g%rggké B8 glycemia and
urinecgluBoswy, ciral thenpatients hewe the symptams @ pﬁfygéﬁ%a,t%og%hagla, polyuria,
dry rﬁwm:, QAR gdtichaPiveakess s Ttal mortaidlity natef of diabetesgnellitus is 1 to 5%,
and ﬁ%ﬁ\ygi‘aﬁ' ﬁﬁ\e'nalbgfi%ré 1§ §ndre@sints uDiabetesi snelfitus, cancer, and
cardiqvasagah disgages Al réﬁ e?gqlgfjg%’ Flﬁ%@%%ﬁ}d%@ﬂg%rw?uﬁdimses. The object
of tré&tirigediabetas mellijgs i'%t%ﬁﬂ%#ﬁse(ﬂ'%}%% ce cﬁpé?rbbﬁ rafé etabolism,
so ab 16 éliimindte tea sgmpt@napprosiote vestoratien fttﬁﬁguqlé% ahcreatic islet,
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Singee thpathogenesis for {heses tWo types idbetds PsifRRt af ifferent, the
medicaments for treating them are far different, which are stated respectively as
follows.

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 |l diabetes mellitus is caused by direct impair of _-islet cells which
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whi ch produce the paradoxical reaction of the islet
cells through i munonechanism so that the pancreatic
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accokstingy teoihein fim e %de)[?xﬁ]élénéé.i Theafirstr gaheration includes
tolprapainide hgmb e seFand ggwg%gﬂgnrg %#éfﬁ?&?c?a idd @RNICARS, gliclazide
(dianfictonfi@gipizidecand igfiguigope@ie.c dr Eis S he%
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rece[gt 1 vomefe thet@rrirobic glycolysislin cellsc in{@biﬁﬂweaqqs gﬂi%anq inhibit
hepaglrce gl %&n%céqé]%‘%? afthe Wighlaide hepoglysamid ahugsameaenly include
metfermjo, '?ﬁ/!ﬁ?ﬁ?@‘_g gm&#& extracel l'ular cal ciumions

i ncrease of intracellular cal cium

Othérﬂi‘ripﬁaﬂ/%%%ﬁ%@gﬁt Hé}ﬂﬁr $ndille’ BhiazeRdifeditee drugs (such as
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troglitazotied roaigitazRNYe tqi%ﬁﬁgzéjlﬁ%g]pgc,)ﬂrﬂﬁgldt?ﬁgb&@ptor regulators,

gluc&ors Asbeptori anitagenists, daitye acidieetabolismge '[qgoq]g';ernté,' lycosidase

inhiditB% ﬁg:%ﬁ astéﬂd@bmmogﬂbowdnigﬁml)s andmidepsniedactass inhibitors, etc.
I'ncl udes glibenclanm de (euglucan), gliclazjde

Recéﬁ’tl ANthe! 88y elophentz oflaesedratl ioqlugu@nm@abpligngr@ﬁx{ggeendogenous

pep ﬁg 8@?‘;5'?82@%3% ineki Rida R treatmenirafvdiabates mellitus. When

humaia i Cln&]ﬂ%%: @Qﬁr%ﬁt%ﬁ%&efﬁ?ﬁ%ﬁé jfn%hr?@h%cthe _cells r_elease
enterepgptide hermane WHghgnain %gﬁi't'ﬁ’%s‘ 5' @grc]’ omﬁ eft'de 1 (GLP-1) and
glucbsmbﬂdehlyipeglimimi@ peptide [(=119% rg@ﬁg@g 2 aso'oli-srﬁleoy affecting
the [TRUIIR GBhBratidhe gastroimestial ipefistalsis, arl it selbeigliferatipn Wherein,
GLF?E] ggf’get@étaggby) Bﬁ{éﬂgﬁzéﬂék@@mﬂ tellsy emidoativatesythe adenylate cyclase to
synthgsggw@%é s méﬁ@'e%ﬁ'cg‘%éﬁg BinditlltdPireabLPaE Asteptet of) -islet cells, so
as fo 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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concentration. As the blood glucose concentration
degreases, the effect of G.P-1 on stimulating insulin
sefireti oftlecreases. Therefore, the action of G.P-1 on
ecreasj ng blood glucose is self-limted, and can
hypogl ycaem a. So, for treating diabetes

[1ifus, the nmedicanents with the G.LP-1-1ike action
A/gi_r.e:reatly desirable for the treatnent of diabetes
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_ GLP-1 R agoni sts have been one researching
4 focus of the international drug devel opnment

organi zations. At present, the researches on GPL- 1h R dth

whEEi YedPCoEAQard Ar independently isqnenyt of §ub$tgpt§d phenyl, and the
subﬁﬁ&engl: gerﬁp'@g o teg Safdf f Jt8d pheR Fi@tqmt\&asarame!e groups opt||onglly
selestscfopuing lalEned aipupg oyl gl pauflieasian o 2l En e
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alk @F‘ddr' %Jr@xﬂ?%@sealk&ﬂm sepstitated \itiPoXygen @5 Arangs phenyl, benzyl,
C -i;g A pr- N cgél%dvl,rﬁéﬁiwn stibstitatexh behzoyDWBIBLIOSOREINS optional
one, two, or three slu stituent groups including alkoxyl and alkylamino, benzyloyl,

thenoyl, tert-butoxycarbonyl, adamantane formoxyl (* ), and mandeloyl



The object of the present invention is to design a

group of novel small nolecular organic conpound of

substituted five-nenbered heterocyclic ring derivative

whi ch may be used as gl ucagon-1like peptide-1 receptor

(gaf-l R) agoni sts, so as to prove a way for

segdl ching the | eader conpounds or the drugs for the
gdnments against the diabetes nellitus. Another

bj ect of the present invention is to pro

| : ?%I@qﬁ Soylamino; amino;
( ~FPprocesy, T oxydr efiaarioylamires; ecydepkaxyls . CYE anoy ; amino;
amidc?cilh u&l@%?(gbhtﬁ‘@n@‘?ptdyé‘?oélkb%]eat’angora'llsasoabw@r @lkanoylamino;

e"présent . | - hav, ehiet atid ‘uniéro ; carboxyl;
cycloglia bﬁ/a@’c]‘ocﬂrﬁf%\gé}l% A&?e@ﬁ?é@gdcﬁng?k&b, andn%e

and aidebiyg@ @t |y i s phenyl or substituted phenyl, and the

substi t uent groups of the said substituted phenyl is
X iso@eS, oNHoANEhr ee groups optionally selected fromthe

foll ow ng groups: alkyl; hydroxyl; substituted al koxyl
Y isoD ailkyl ami no  whi ch contains subtitutent groups

i ncl udi ng hal ogen, al koxyl, or hydroxyl; substituted
al kanoyl xy 8l kanoyl am no whi ch contains the
subti t ut ent @ Al

ms™i ncl udi ng hal ogen, al koxyl, or
Vl%g{\g\);yi& €226 al kenyl substituted with oxygen or
V1 phenyl , benzyl, C2-C6 enoyl, C3-C6
CHoRo% kanoyl. f zanbwa Qﬁbéi‘itﬁbéﬂghﬂnﬁoﬂ; atkylc lsubstituted alkyl
whgr@l\é aﬁqgnwﬁ%ﬂaﬁﬁzone | i halo Enslétﬂ?)é' ugfthydroxyl; C2-Cs
whlcfgrammlnﬁn%‘mﬁi!tﬂﬁmagw ré\_ﬁ Pk ﬁgﬁbnﬂ ¢ qag h8 1 I?ich contains
alkeriyh €@wg} cytlealtkybphexyt depayly pIkaR@¥hgHPS u lﬁé y v(e I CaeC
substijyerdngromediriotuding halogesp)alsoxyl, airiaygaoxyl; C2-Ce ‘enoyl; Cs-Le
- pehivg By1; Ctest-Batdsgumrbornutc substtatesy leerizey] which contains
A %g@f am § § O%Yibafi | gro6i§ |iRGINY @ikdxyhydnd alkylamino;
Tk onanigto i ATH FRFPEEAPAfanen X, is O or N
nit r’o ; ?}(?l; boxyl ; "and al dehyae group; ‘Xis 0, ySZ or
NH; Yrates O or S. Wien An is wherein R is any one
Aof 'ti ol l ow ng substituent groups: H, alkyl; d
2 fostituted Al kyl  which contains substituent groups .
' ‘%}Elnuﬁi ng R8T thalfsowing substiymntbgyd)up%ﬁicwgyl; substituted alkyl
v‘g ont: fie GUbSRLGAR g | inchiteiRY! halbgeny lalkaxyk aoropyroxyl; C2-Ce
whicg), GOPTR'IE & anoyr. Wil ¢h  CAph AbiSsutsudiibl tasearioyl which contains
alkegyloGps PHAIRRIY PRETY BRIV stV %”bsﬁ' 6,62 BRoyl: Cs-C
substitoght gosuIss inekusing Nalpggn aﬁ‘éﬁ%yf’f PTORYY'C- o ﬁy" St;ng
cyclbIkanByl, ey tert:butakyearbanik yihstityted,hepgoy! which contains
optigﬁé‘lt BhE° twBPbE e Aflibsthuent grous éEI&dﬂDgL atk@é& atnsHaIkylammo,
0 ncl, 3od: eh4 ;
sendiialc Ot AR B s vty 0

or NDXY and mandel oyl ; and when

Xi is 0 or Nﬁa

~
| = XoRs
orArzis % )

wherein each of Rz and R4 independently is any one of th.e following su.bs':n:c.ant
groups: H; alkyl; substituted alkyl which contains the subst|tuent.groups;' mch:( u mi;.
halogen, alkoxyl or hydroxyl; C,-Cs alkenyl; C3-Cs cycloa.lkyl; Qhenyl, benzyl, Ii anloyg r
substituted alkanoyl which contains substituent groups including halogen., a bog ,t y
hydroxyl; C2-Cs enoyl; C1-Cs cycloalkanoyl; benzoyl; tgrt-butoxycarbgnyl, su ) :ku e |
benzoy! which contains optional one, two or three substituent groups mclgdmg )a( IOXé
and alkylamino; benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl; and X1 is



X2R2 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;
or NH;@@@é@ or likkanoyl ; substituted al kanoyl which contains
substi tuent 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 @ gaisng al koxyl and al kyl am no; benzyl oyl ;
t henoy™~&0anmant ane fornoxyl; and mandel oyl ; and X2 is
When®rgis Nt of*%re is wherein each of R3 and R4

lndependently |s any one of .the f tituent
wherein caadt ofiR=@rg IRs Ndependently lg@g& owﬁl:&g %wgmggggqt:;; ;z:
group§UHshIk1yU%ubsmltmi)alkthhu:dm cmytannmsy% ueg| grups ! B&

d5ORk el k@Rehyl: 03:Ts oyclosdiyly Ipheptrbnpenzyl; alkanoyl
:th:)s): :tggt;ifﬁr;% Gl ’corﬁérf]ig§téduéttuﬁ§érﬂ|dfanpylmdbdmlg alagan.nalkoxyl or

| alkoxy! and
contaires t -dplionay cane otWe : Ofs i s n%ﬂamg alkoxy

aIkyI%mcﬁ“feﬁ’tbutownarbmyd,, benayloyl;t thanoyd,; m%@p If%mlzsoxyl and
mandggogjrm hé\gxi? oror NHaaﬁdaﬂzﬂleam Nbl, benzyl oyl ; thenoyl
n

tane orm)xy and mandel oyl ; and X, is 0 4 or
¢ 0 or NH. \ten Arj is X288 wherein each of
Fﬁ?-@ I ndependently is any one of the follow ng
Arpissubstuent groups: H, alkyl; substituted al kyl which
contai ns substit uent rou s in £ ed alkyl
whereirkBx\is anyrons 8f v %@%Sﬁh’i@\k@% g"‘?’% SUbsE;la Cz-gs
Whlcﬁr@ﬂubmsbeubsﬂntueat Igmups including iHalRagn oAK9K (/:IO ﬁ contains
alke ”é bg% éwaﬂéw yI denzyh alkariaybisugstitated)alkangyky W‘| g
sub pro ¥hen CalkSxye Yol bgdkandy|G2-Ce enoyl; Ga-Le

EI'? coﬁtﬁ"ﬁ@bﬁﬁomtdm awo, or three
S U %%f ; ﬁ% '“W“' |
substituentagrioyparineludings atkoxyt 8rg &l H?“T’ : oQg?é‘ﬂb‘é%V benzyloyl;
thenbﬁeﬁédlhanmnhanwl and elognan #Fd | Jﬂ ! when X1

i's

or NH; and X2 is O or NH, Are is 1 X2R2 wherein
R2 |s any .o&& of the follow ng substituent groups: H
al kyl ; b i;(zlét‘ed al kyl

A
or Arp is "‘e )

hydraxyHr 6xHe; e@g%gi 3‘@ @I@%ﬁgﬁ c@gﬁéﬁgﬁﬂﬁutedr benzoy! which

wherein each of Rz and R4 independently is any oné of the following substltuen;c
groups respectively: H: alkyl; substituted alkyl which contains SUbStlt:uen: g;c:;pl
including halogen, alkoxyl or hydroxyl; C2-Ce alkenyl; C3-Cs cycloalkyl; pdenyh © e);‘
alkanoyl; substituted alkanoyl which contains substituent groups inclu n;gd sengz o
alkoxyl, or hydroxyl; C2-Ce enoyl; C3-Cs cycloalkanoyl, benzoyl, substitu ek | 3:1
which contains optional one, two, or three substituent groups including al ox?( and
alkylamino; tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane formoxyi; an
mandeloyl; and X; is O or NH; Xz is O or NH.

The present invention is performed by the following steps.

According to the chemical equation:



whi ch contains substituent groups including hal

0
al koxy! or hydroxyl; C2-C6 alkenyl; C3- CchycI ogIeEi/I ;
phenyl ; benzyl; al kanoyl; substituted al kanoyl which ’
contains substituent groups includi ng halogen,
al koxyl or hydroxyl; C2-C6 énoyl; C3-C6

cl oal kanoyl, bFnzoyI substltuted benza ch
_ i opal Qb twe—er—thioe s u
Ar grohps ificl udi ng al koxyl and al kyl ani no; | et
tert-butoxycarbonyl; benzyloyl; theno 7, adamant ane

forrmxyl and rmndgl oyl ; and X2 is 0 or
Ny or Are is
wherein each of R3“and R4 i ndependent |y ||s_|lany one’ of

the foll
whereil ggq:t? o§,%53%@%83}1%56”&%@2%ugﬁ%é@f&eﬁﬂs\éigu%d phenyl, and the
substlﬁxfeﬂtlgﬁ)upsmﬂthdlsagi alabsig@ﬁed rheaayk {8 OQﬁ ptionally

select8d cSWm ygrop! kitta; carbayyl; aldehygie,, terg)umga onyl and

e BB A O 0 s 0 o

or a qghm yéhenlﬂ BZ&ylatiopubsti tut ed benzoyl
cﬁﬂ'i t%'?al ns ogtl ona one, two, or three subs%/l t uent
groups including al koxyl and al kyl am no;

tert-bgmxycar benz

for 4o and® Pﬂ%&% oyI X‘&ﬁ%‘(&)’kp‘ﬂo}éo“e S 1OR2
or 1 ffe—presemt—Tvention s perforned oy

fo WI ng steps. According to the chem cal~g€quati on:

p IC|HOvvherg|n each of Arl and Are |
BocxgXS/Pphenyl or substituted phenyl, and th i
groups of the said substltuteé phenyl |§ oﬁgbstkgugpt
three groups optionally selected fromthe followi ng

wher%h enorR’ r‘éaé pfoRdl anﬁlloﬁemfdﬁe fcilbmng)aubsdgtum@rgup H; alkyl;
substgugﬁd R ylalﬁly 3” (irfthfnlét %b&gp nf Y&@& Aicladingohalsgen, @lkoxyl, or
hydroixyl; IGavicsalkensi{Cszie exRicglignP C é Wgalkaiéﬁesgubstltuted alkanoyl
whictppontaimsl subsfituend goowsq@cmqlmg,na}p@egug ?‘Yluf’éﬁy é;??gl ¥ £Cs enoyl;

Co-C{oydbkikhnoyisBbbyItertibatoytarhonyl eubalityfefbenzoyl which contains
arbit? 3ﬁé uﬁv%gf H ispektitieny dralpgdncludingajiaxybrand alkylamino;
benzy Mg | nocyil $E§%Eﬁ s@’% Qﬂ'NHiAL/ gy IS; each of X1, Xa
and xumdepemﬁntlygp@ﬁg ARG kolx;:/r CSPt ai ns

hyd -
oo e S G g 6@%'2 Pioghersan . sod, ve
condensatomis pafdrmechlmhgrf@llowmg s hQ|g gcgmg rﬁ"ﬁe agetic anhydnde
tetraf @f‘émrahn@iirﬁdthyﬁumdsmqgihlom&ihane,yto&mnﬁ; benzeney WAIET, dioxane or
the nﬁﬁ@g)@f th%%?@é}%@ﬂ@ nfsOlfifecdssary, s6me, aclivatars knay ke iagldgd into the
reaction, suc% as pyrldm %ethylmorphollne isobuty! 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 Whng462 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



and X3 independently is O or NH;, and X4 is CI or OH
The conmpound 111 is produced by condensing the
compounds | with Il. And, the condensation is
performed in the follow ng so

vent: di chl or onet ,
hetero@fctici rihgeofithe present ineantionyigfess de bgaaﬂcqr,g\frﬁpﬁ%r 'abyﬁ, 95.
di chl or oet hane, tol uene, benzene, \ﬁater, di oxa €n9ke peptide-1
The pFé‘sﬁerﬂiiNVent@omfdesimalaodeswhegyng_t e ng\é%leg@gﬁ_g, nﬁ!‘omsp p "
receptBf (Gl PLARP ag8Miske Trsel P-tRoagdrestsrafdbeipsasert jaiention have the
good qg%algf WSB%nﬂ@%ttﬂglcgtPﬁ | drBfhoté FRDnthesis lod CAME, maaybe used to

prepama;dbedm@éhqqmpggctf?roﬁyq%k&mfll\@té\yl(:)?l%@tél?olis‘i*ﬁ &itbahce-related

f'Lon . S
diseasdsesuohaas type | diapetas; insensdivdy 40 qllé %%98562{%9;%@ /:\réc\j? ghﬁzﬁtc{ac)r:
overchBRABalefeet thibthe palyppptides segula rde%ggmng% AR50 i t
oral aﬁ? stiatio aridreaRily 46 dé3Padedin thegrionari Toe aorapqunsls ofithe presen
inventipt gé’\?ﬁ”ﬁ&gr%gq; ?%ﬁﬁéee tgﬁ%tHe@Snﬂ QRS ity td ke prepared.

speci fic reactants.
Generally, the reaction progress is determ ned by

BRlEFrﬁégRlememwmﬁ&onm etion of the
) e general

post processing nethods include for the
The ffg‘u{ré rabhéWs thé iietectiomresutinabtier axpregsiopeol BRCIGPOR 9ene

: om' ity of
comppﬁgﬁ%'pf Byi gﬁf&ﬂg ehfién SWhichn useé 16 eualuateythenactivating activity o
! e

: r Huivity odithe luciferase
the SPRRAIDR GhRARY! ﬁjﬁﬁ%@“gggg‘i@b%m%
inducpd dxye38nM of pegitive standarg Giie 'JB MY Ural®unit of the

substituted five-menbeped 6 heter I ¢hald i f cAMP in
The figure chshow & PERCIAT &F 16 copRaNY & Oy g iskeRfiafig of c
293/GEP-1Reelly. esent i nvention designs and synthesizes the

novel glucagon-Ilike peptide-1 receptor (GLP-1 R

agoni st I = ' e e synthesis r of
EM_E&MM NVE Id"hty of binding the i

GP-1 R _DLOTOL hey el refsrentes té the following specific
The prasght eﬁhgr@lggtghfuﬁggg% 'ﬁ@?ﬁf&riﬁ%ﬂg%éﬁl at ed
examplesdusshey,danhimibipe AreseitApeyes 'nsénsitivity to

insulin and obesity etc.. AViRleC wi reparation
The pesparetionarocnss (o1 praaiibds g’?@r@w@gf;a%@%ﬁgwp
exarhplesriviers mainly includgssthrearragtioR RSTAUGLPINELHSP ¥ '

degrade in the prior art. The conpounds of the present
Prodedumsnti on have the relative sinple structure and are

readily to be prepared. BRI EF DESCRI PTI ON OF THE

t P8ssi @rcQi~t he regoat: gene for the

of e present ﬂ%@;m I's_ us

t ctivating acdumeVvity of

GLAw1 R In the figure 1, the réWative activity of the
| uciferase indufed by 30nM of positiVe standard GLP-1
is regarded as 100% The figure 2 shows the affection
of the conmpound 2f on the concentration of cCAWMP in

The compounds | and 11, sodium acetate, and acetic anhydride are mixed, heatedt;co
melt (150_ to 230_), and maintained in the molten state for 1 hpur. Subseguer: by,
ethanol is ‘added into the reaction mixture and coo!ed: T!‘\e product is separated ou thy
crystallization following by filtration. The residue'llqmd is concentrated tohremove e
solvents completely, and the product is isolated with column chromatography.

Procedure 2:



293/ AP-1 R cells. EMBODI MENTS OF THE PRESENT

| NVENTI ON The present invention will be further

expl ai ned with reference to the foll ow ng specific
exanpl es, but they don't linmit the present invention
&Ny way. The preparation process for prepart t he

unds in the foll ow preparation exanpl lto
Vv includes threegkgacti on operation proc S
Sw. TAf@eCbdure 1: | %02, BelASHZY M
|'|o_«i sodi acetate—amdmacet
pur. m xed, st ate f anhydri de Subseque , melt
i 50_ to 230_), and ¥ntained in the nolt t hanol
S added into ﬁ&%,& ion mxture and coo The
oduct is separ aredt out by crystallizati fgll ow ng

by filtration. The residue liquid is concentrated to

enove the solvents conpletely, and the product i
The COFT!RQLHIdeIdS wisselvesl Iurﬁﬂcmgm@ﬂwggﬁam@ coq:lfeedrémﬁ ery@hydrate bath at
-20_ fdllowirign &y caddiog triflioroaceliics acidvand iraishgctiecteonperature, to the room
temp er%ﬁ!@rec%ﬁcﬁdthbnréd&ﬂoﬁﬁngégcﬂvﬁthbﬂb @htil théOcorhpblURWMING reacted

compl é ﬂbfgpﬁé%ﬁt}#ﬁ{g)ﬂgeg%afqﬂ%ﬁ'%’ 4 ?érﬂgwimﬁetnﬂuoroacetlc acid
compIUEhTha. Shbsisie 1 GReaeRID e armedhane apc: cpaled in the
cryohydeatet bath abnd0.et Ehen, Nlﬂ@mecamt@wt ghloriget aie addediarderly, the
tempersijriecis) raised nthe raprh tefripevatore cand thve reactiopnis! teaedd/ with TLC.
The rédﬁloﬁugéh&@helé SoftenehiRd and Qhéhbﬁidﬂé'?tlgai%latéadwnh column

In the cryohydrate bat h at
chrom%tggtag)qp{e and acyl chloride are added orderly "the

grature is raised to the roomtenperature, and the
P’°Ce¢$§§ tion is traced with TLC. The reaction solution is
concentrated, and the product is isolated with colum

Ma
Mo TRA/CHCl Ma  NMM, BeQCOCUTHR
e i tetb ot ser )4
RCOOH(Il)
H
BocH HOGCFSC N \
1 I

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
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



chr omat ogr aphy. Procedure 3: irArc:+i~~J 9~ Both |

HOOOFsC. I b >Il The conpound | is dissolved in

di chl oronmet hane, and cool ed in the cryohydrate bath at

. -20_ followng by adding trifluoroacetic acid

the coﬁ@)o%ha@vémzqermdrtaempwndﬁewaagﬁi611eﬁﬁ8r“éa'19ra5§.d' g prepared

by the&)l?gcéoqﬁg%'\m&‘ tfe é6mpedndiang5RC. unti | the conpound |
i's"reacted conpletely, followi ng by concentrating t

In therﬁ)%fldir?@lp?&ﬁé%ﬁnéxémm,rthR ii§ Imeasuredt with M@rwryf\?x 300M
t

e ariah £0 50T Eritekial sredi HADIVZBI7i77 ppm(CDCL);
manuf _
HIC Eggfs%ﬁ 155@%%5%9&% ﬁb%ﬂ'/ﬁégﬁgg‘rﬁg 8 Wgﬁaﬁuaﬁr:ol-:ﬂgaxz
agent@bﬁ‘@@r&idadE)yaahéﬂgbaio@hemlst%égpg o8 pua (‘)ft > pre ucts
are pUrfiedGREMEUBYtHe elumn chrofatograbis The glica gek el separtiay s
300 mgih; B Iy ﬁ’n‘é]&cgéfv!f@fﬂhégﬂichfyﬁu f6i tieséalamecchiramataegraphis és thick and

W
it

e, SYhi t H Chemical
hollow (RS PR P e Brefion facliiy o CRhatife Hepped

plant.t he reaction is conpleted, the reaction solution is
concentrated, and the product is isolated with columm

Examgptte dmat ogr aphy. For the products, the conpounds
wang520, wang337, wang405, wang450, wang520-1 g
wang462-1 are prepared by the reaction procedurg

red by, the
20, and the gampolts vvan9516-1,
ed by the procedure 3 wi t hgdne orrpﬁ{dndm)

wang520. In the fol llowing preparation exanpl'es, NWR is
measured wi th Mercury-Vx 300M manufactured by Varian

o Al Lo LA 71 28kndly, th und | (576
m th’égﬁ%ﬁ;@@e’:@t %%?f@:%g(ﬁ i QMLZHT y c?@nz\%ydride are
mg, B . ym areiate (1 O%Z %_ri#:ﬁ Ohdé‘tn_ ydrid
miqxear follovwidg by Beatiogde Geenatil thexgysied El?gﬁ&e g fririthfhing in the

O

tha i i |F%anixture, and
i dtaté 6r PHOBKCTISeN, @l jod etiiarad isradded iy thedegy

::Zne?ﬂr (I’%@ttﬁ%é ToRpsiatuee Seltheoyellowpaoids anesepagated out and
Horogo Fesid aa Giteti r%:oq{?:lenﬂ% dd1eyref fHeColaat is eeroved completely, to
fitereal L %!ﬂfiu oiih Y 'd# i %W d ilica gel column
obtain the crude product. heP cnyudle productis omatographed over sl g j
with petroleum ether/ethyl acetate (5:1 v/v) to obtain 556 mg of product, the compoun
wang520 (yield: 60%).

I NMR (300 MHz, CDCls) 5 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 (&, J=9.9 Hz, 1H), 7.53 (d, J= 9.0 Hz, 2H), 7.63 (dd, J=8.4 Hz, 2.1
He, 1H), 7.69 (dd, J= 4.8 Hz, 1.2 Hz, 1), 8.02 (dd, J'=3.9 Hz, 1.2 Hz, 11), 8.06 (d, /=8.7Hz,
2H), 8.17 (d, J = 1.5 Hz, 1H); “C NMR (75 MHz, CDCl,) 6 28.17,55.79, 81.23, 11528, 11792,
119.11, 123.09, 125.74, 12802, 129.29, 12941, 132.18, 132.75, 133.29, 133.71, 134.95, 141.57,
143.46, 151.37, 152.08, 159.93, 163.13, 167.46.

H
-/CO0H OH% Ac,0NaAo
+ ———— +
Me /?N
?Boc I BocH I (wang 520-1) H wangd62-1



hol l ow (ZLX-11), and is produced by the branch factory
of Q ngdao Hai yang Chem cal plant. Exanple | 1 CH 1]
At the roomtenperature, the conpound 11 (466ny,

1. 78mol th d 1 576
At theacemaitem;%etamrg frr%nggﬂgﬁunql w@sﬁ b}sm&?@% C“CE 'h 8 |(576
mg, 1. %%m@l)x%dluﬁﬁéd:éMm@%ynme‘h?B mompb anro2miyaf iacetip @nhydride are
mixed @{%ﬁ%gw ﬁea%'% O@t auﬁ‘ﬂllrwlel systée malts] endsnatrdaining in the

op t
moltert staie fom? NeHk( € ?ﬂ'@m iuzfcq&i@(? irt91tRe r8&ultant mixture, and

ol
thon coelarbtathe eoBdempeTare ohne TR pateriAEdoghd fhe solvent is
e?:o@dd completigd. toTruaotaZmufm crude dereducdncbier & fge RFQMuct is

chrom‘% §Bh¥§§§lef §|||E§GBV§§|uﬁﬁﬂwithtp@tmleUm etivrfathyl acatate (1:1 VAv) to

éﬁi@ duct is chromat ographed
obtaing\2g Mg ?fq §%ég]p urm W tﬁ pet rol eum et her/ et hyl
acetate (5:1

6 C
1 OO0 MR R § 30 430 B3 B sRqp 120 e, 995737
@8, ﬁaqa,@mmm 1 (@H%snhgsﬂx 807 @5 38*!19“%13 @HS*”
glg) i (dd, J - 4.8 Hz, 3.9 Hz, 1H), 7.25
qupopzzjszsg ?—%(5' ° 7.53 (d, J= 9.0 H, 2@, 7.63 (dd,
‘ﬁoﬁiﬂzcndg,imm 1)1843.22 5, 89, X9, 3. 797 6, iz 87115 15D,
714 Goip i 7 40 37 3 P o Bt Gy R0, (79,

J= sﬂlix;iﬁ),sas@81H)78wd7.9=81H2,31ﬂ,ﬁB(% 17. 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. 4B

154. 37, 152. 08, 159 93, 163 13,167.46. 9 At the rQg
‘@Wure compound | | adep@lmg, 1. 78mml{, Yt 4
ound | (57 1. 96 Bl s A8 aye
6Ny And 2ni of acetic ambyth

xed

follow n y heating to 200 u the system
nelts, and malntalrﬁ]nglnthe mol t en statm(‘fnﬁuzz'nl
hoUr Then, 2nL of “et hanol is added into the resultant

xture, and Da6EO0BrRBHE IR compotind | (1.9 g,
At thp e erasa gy ?‘EE %g%@
10.7 cr{j\gqﬂl)etsadyumt %C%B 2 OAﬁéoe 5t8rjnq_ ofréé@ibegnhydrlde are

taining in the
mixef[ following sy hbablngitt@gwgibhgatnom vS Pf"bﬁ‘ tél' gl
molté}ﬂ tht@%rf olhun Ridre st of letarl 4 added intg/the regultant mixture, and

thenl\ﬁ%o ge%oﬂ ééljﬂ BefANROUSH thengtio $olids axereepapated out and

fitered foy0ptain 209 O5P thnéc g&i&uﬁ@ \%344%%37 G 626)313).
Zl_biooynhaicg,) 3 « 3% 297 kldm), $106, S 9sadm, ﬁ{)?’ljz&(s, 1H),

7.50-7.56 (2H), 7.59-7.65 (2H), 8.12-8.15 (3H).

H
ST '
+ - .

1 I I {wang405)

At the room temperature, the compound |I (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



Hz, IM 8.22-8.26 (2H), 9.93 (s, 113)0
MHz, CDC13, wang462-1) 6 2. 22((3, 3H§, 3.H9TN(RS(333.)

7.07 (d, J= 8.7 Hz, 1H), 7.14 (s, 1H), 721('m 1H)
7.42 (m 1H), 7.66 (d, J= 8.1 = 4
moltenldtatel Tr 7 heer. (Then, 5m180f7€ﬂﬁln°i§1§d‘%%q B0 rﬁ?l é%ltaﬂgnﬁét%re and
then %%2 edTo $hd rbem Rihperatae. (So thejyeliawoesidapre separated out and

1

filtered. ?’té]% fj |§‘%o eémrél%@lp%hdtthefsol\ldm is cempoved completely, to
obtain B@ic c rcfrﬂat%sg eaphetiCovr sitizia)gel column
with petnblgdim até\eg[ethw ﬁpe (q YMIO tgg/r%a A &Bd?%ihécompound

n to
wang40% (yleld h88%Y.st em nel ts and mai nt ai ni ng | g the mol t en

state for 1 hour. Then, 5nL of eth
1Pmmm0mt¢mfa§)t6m9ﬂt(w3§), 7@56”:-{ nés Heob? i3 I?Qﬂl? 25
@ J,:tﬁ'%ed ? ? rg:g.z gﬁfzm,wgtoyébl(ﬁﬁs &7 (déd =¥ @Hﬁé’ﬁaﬁzall 9’
1), & o obtain 2.0 of pro
GH)e | 2ng337 (yiel d: 629 1HNVR (300M, dg:gcm; S gongo?gd
3H) 3.97 (s, 3H), 7.13 (d, J= 8.4 Hz, 1H), 7.2870s,
7.50-7.56 (2H), 7.59-7.65 (2H), 8.12-8. 18
MO H805 At the roomtenperature, the co u- Il
(262 npoundmlo.u(»\QOO ng

sodi u cetat (82 ATic.

peet i C
anhyd e are m xegye foll/owi ng by he to 170 _
unti | e system nelts, and nai nt ai Ng”

071 n 0
nolten state for 1 hod‘r Then, 5nL of ethano é’ added
into the resultant m xture, and t hen cool

At thé @@d.‘fmtt@ﬂmratweethesoompeupdul 62409, 49 mMe )S,etb c&)?'rz%ound 1 (250
t he p&mr s6btaftn82mgj dilenmimoj)iand ém&mfcmttoa@e*aydﬂde are
mlxe ,r

nﬂ?é ‘é‘?ﬂaﬁﬁﬁ@'tﬁé %Jy%tenﬁ @t i & @30hdor 1 hour.
ThenoﬁmL@ ﬂh@ao isjacdac JptP

q% ¢ L {AehaiddRst to the room
temperatuss.eS¢ ¢he ye}lo\y quldébqrgl g 05’59 m$ gféoertc?i‘obtam 100mg of
prod&élgﬂ%tdn po@RbWARg450 ¢yield: 328%). LHNMWR ( 300|sz CDC13)

97( 3H), 7.20 (dd, J - 4-8 Hz, 1
cbld),) 57 38(s, 30, 7.2) €dd7.7 8 48}z, 3194)11, 1}p @30 @,E%s 1Hz,
ﬁ (%, 18, %zg@gd =7:sq 7. B @2 S0k 1z 1.5 HzBIHH8,02Gd,9 =+ Hz,
1H),809(d J=18Hz, 11-[),833(d, 90Hz,2H),840(d J=9.3Hz, 2H).

Example 2

}. TFA/CH,Ch2 }A pyeiding, CHyOly ﬁ%ﬂ |

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

11



Il At the roomtenperature, the conmpound 11 (262ny,
1.0 mmol ), the conmpound 1 (250 ng, 1.1 nmmol), sodium
acetate (82ng, 1.0 mmol) and 4nlL of acetic anhydride

are mxed, follow ng by heating, and naintaim ;
tempefataieto te idmttenmgegatures The fgaetion *Fh%ﬁ‘?e‘gmit'hgr 0e. ‘rhé ’eagtm:‘
soluticf R¥cenfrafétsiashd e solventard removed fe @biaingdng GrHER product.
The CEP IeeB bcg tth§ A a{ggtquﬁhgaubeer snichhgeye:lolwmnswithdﬂetmleulg‘
S e and .1 ot t & PN ivang420 (yield:
ether/?thwbaﬁqt,atet??e 8&#;?5’?? 'Mﬁg@b?(‘{/@% ’:mzé;%?a}ﬁ 1HNMVR ’
90%).(300MHz, CDC13) 5 3.97 (s, 3H), 7.21(dd, J= 4.8 1lz,

3.9 114 IM 7.30 (d, J=8.1 Hz, 114), 7.37 (s, 1
THNMRZ3 00K, ADCls) -5 5.941(s, BED, 720724 (miyZH). 3 .27 W = 1pFHz g HY 7.66Add, f &1
1.5 Hz, 1) 7.71 €402 482&, 031{;3218)37(;% J 2 ﬂl_?)'ﬂz'. gﬁzgﬂ((d‘g d= 3-61%0-2%2 mz*‘:l;’ 0
3 re , 7 B 218: ) , . , - . ,

@7 %z%’rrlpH?g}%d'l Fﬂoﬁo I—Dd(%glz)o W)020 | The conpound |

(50nmg, 0.1 nmmol) is dissolved into 2nL of

di chj=r onet hane, and i cooled in the cryohydfate

bat h -20_ foll owi ngyBy adding 1 nL of '

trif r 9acel), cid QB s thE

tenmp e roomp~evperature. And, thelrpbaction
is aced with TLC ur the compound | is rct ed
co etely. After co

gRritrating the reacti{oh system
renmoving triflugebdcetic acid conpl et e then the
ction intermedi &t

di chl or onet ha#P8F & cool ed in the cryohydr at suwmdges h
at I- 20 , followng by adding 40 _L (0. 6mmol) of di

ridine, and gr id diss into Dinlt efrdivhidromeethane, and is
e Biobhii G sned b

: act | i . i . .
coolethin thecaypbyiais bath ah-4d (aipuind By i A, pt irubidacetic ackd
ond Gl saising thentaroperadueotoaG FaRN (PRPET AR, fAh np e
traceﬁr\fmﬁ RO the colfpoumdopisargasted completelye Aftgs|concen rating the
react?cg'l gygstq 4 F@EB\%S Wiudtbaestiehbin congsibtelye tiie raaction)intermediate

is diqs}ql\(_gqj?n g%o%icr—lqﬂm%r %&é LH Bg%hoignﬁ\z‘é@r‘yéﬁ‘?&ate t:1adth"a'22-$0f
followirgnby. addingnd0 21ty (0.6rymol) OF gyi{dige 2 f@ ﬁ)iégc(?rz&i ind 1 ( L
0.39/#8) lardt gradusliyizaising the enperature fo e oopt semp! .

oachbl is fFadd With TLC. 9THE féactiBhsolitionds concenteatgdpang thesgivents are
remoxgd % o%éﬁ Uhe ér&}derrJedﬁlchThé Nr8dé $productlis &nr?)nmt,ogrgphed over
silic?@e’l column Sith pet sleund Wher/ethyl acetate (1.5:1 viv) to obtain 26mg of

product, the compound wang462 (yield: 56%).

I NMR (300 MHz, CDCls) 8 2.19 (s, 3H), 3.8 (s, 3H), 7.12 (5, 1H), 720-7.24 (m, 2H), 7.55 (d, /= 1.5 Hiz,
1K), 7.60 (4, 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=3.9 Hz, 0.9 Hz, 1H), 8.07 (d, /= 1.5 Hz, 1H); "C'NMR (75 MHz, CDCly) § 24.66, 55.84, 155.64, 119.55,
120.58, 12335, 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.
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The conpound | (50ng, 0.1 mml) is dissolved into 2ni
of dichloromethane, and is cooled in the cryohydrate
bath at -20_ followi ng by adding 1 nL of
he carmpponas 445mgs b Gnmot e Epabes b 32 S GefiSmatagg, and i
o B B o hearasearamodShancacion
tar';ie%%??r!glﬁﬁ:ﬁ?éﬁ% 6%r RACET t“ea?:?c-ifdj cgﬁ{mé iﬁ'A}ftertdﬂ;ﬁ‘ncentrating the
roacian ystoPHe o R esoReehs 30 5m Bl I Hacton emediate
is dissohiad in 2ahL efidichionpmettiang, and cooles! i <§ryehydra?e Bafh at -20_,
follow '_éi{tfdingdm ng (mﬁg?ﬁﬁlpcbfngsyﬁdinééég&nm? meammgu;t_ﬁqu (23t__L,
| &lySraliin {FARSLRIENS the rédin teaperature. The reaction
Q-Zmn?@ ? ?U'T ﬁer éc |%Ct' qg bﬁ :Esr éje a['tﬁdT'aﬁd tHee solvents are
is tra\c;%sﬂ(lﬂgm\‘gup?ofgmr&%ﬂ% Eh%%&&éf? @?ﬁ;@tﬁ %ﬁb\ﬁﬁié@t@phed over
remo 0O € ¢y -h ! 4
silica gélasbhahniviitic petoolatingethehethyb acetate (31 odv)delobgain kamg of product,

,{eﬁﬁ! RYS2U\REIAEBETH Y| acetate (1.5:1 v/v) to
the co\gﬁk}%élhl n %rrg of yEF%roduﬁ), t he conpound wang462 (yi el d:

e

Hz, 0.9 Hz, 1H), 7.77 (br, il), 7.97 (d, J- 8.7 Hz,
2H), 8.03 (dd, J - 3.9 Hz, 0.9 Hz, 1H), 8.0d7%(d,
=5 Hz, 1H); 13C NVR, (75 Mz, CDCI3) 824.Gg

120. 54, 123. 35,
9 872%31%6&:&&#, -
8 6 »

8.99. | 12 The conpdnd
ssolved into 2nL of {2
. is cooled inthe c
aafdath at -20 foll ng by addi ng 1nlL of ®
trifluor oac®f id and gradually rai stng Myesid

t'errper ature to the roomtenperature. And, the react ihon 4
The doinpbliid §{40ibh 00gmmdl) is diseolvadnintornL of slictiaroneethane, and is
B L e et
and greduel aIsE R IBRRIAIE g LECfapy Piliparaiptey Anth the reaction i
tracedi with dilremtibthe campound| leig feactackcemp f rg&grb:g.pﬁggtra ing the
reactiotlsystef@ndorimaevihy trftldiroacet adid contpietsly) ths reaction intermediate
is dis%w(ff& 2 AROSF AsbHISYRnFtARAeNEhd tobRJ,in, theCcrgomydrateabeth at -20_,

a

I a

followig Y;ﬂ‘{ﬂiésl %g‘i’_r éd;@ﬁ@ﬁ?ﬂfgﬁﬁcﬁné,o aBmg gﬂf\ Ik:omnpound I (25{—L'
0 2mmatpendradyalli o haammariure 6 T Hhor s sgﬁeﬂf% The reacton
is travezl withdL&l Tbe owastiantsplutionds gansantiatedyand, g solven
remdvieddier bbidin the arategsradbet] Theeicrudg Ipredugels WpMOgrapPed :vetr
ilica’l oRfthh WifH5e |66 GhBybthat aéstate (461 YW/t Jobtain @nag of product,
sﬂuca‘i%éi%; g%?ﬁlﬁi‘%t% @}r@a‘% ggpggﬁd vvangg24 (yield: 369 .
the cpppeind o et BP0 500 (o 3, 7 22 (d Jr =
1 NUR 00 Vikiz, TR0 ] 35 157 210 13- B G, iy 18040 an, B8 (o} 4, .89 s
350, 731 (m, 2H), .40 (8, J= 8.4 Hz, TH), 7.86 (8, J= 9.0 Hz, 2H0), 794 (4, /= 84 Hz, 1.8 Ha, L), 8.03 @,
e .9 Hz, 1.2 He, TH), 8.07 (¢ J = 9.0 Hz, 2HD), 8.10 (4d, J = 4.8 iz, 1.2 Hz, 1H), 8.18 (d, J = 18 Hz, 1D,
10.35 (s, 1E0; ""C NMR (75 MHz, DMSO-dg) 8 25,62, 30.00, 5587, 115.74, 11871, 119.04, 123,52, 125.27,
128,51, ’123.77, 129.24, 131.19, 132.78. 133.34, 13543, 135.50, 140.86, 144.42, 151,04, 159.24, 162.91, 166.93,

175.11.

© chl or orret hane,
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(114), 7.50-7.58 (21A 7.83 (d, J- 8.4 Hz 7.98 =
8.7 Hz, 2H), 8.04-8.22 (7H), 10.74 (s, 116. 1 ng’ ’
compound | (40ng, 0.08mmol) is dissolved into 2nL of

di chl oronet hane, and is cooled in the cryohydrate
bath at -20_ follow ng by adding 1 nL of
trifluoroacetic acid and gradually raisin

he

tefmerature to the reomtenperature. And [
is Ytraced with TLC At i {rﬁ conpound | is reaggl o
cotr ele! WA/l er coNPepira (114, jaigine, GRS C 1 | system
ang [ Jermvi-rg—t-+if | Uoroyet i i t he
rlonlnterrredlatels di ssolved in 2 of
I | or oret hane, arfcool ed in the cryo ate bath at
_, follow ng a» adding 40 _L (0.6mD of
otiNPYT i di ne, aggdibenitie compound 11 (25_L, 9 0.2 ) and

of adual | y ra|S|ng the tenperature to the room
tenperature. The reaction is traced with

The obmﬁumhl ¢ding,i @.08Mmmeb it dissoledyinta 2l fedichoydfiBthane, and is
cooled LRIRAIrate Isathaatn20hdoltowitg py adding. 1mheof driflgeroacetic acid

and di?&lﬁaul eﬁ,l%lpg u@g&?h@ﬁ/ﬁ'%}ﬁ@% QME"roof ’térﬁper@@hrec @lndithe reaction is

traced a¥ith SLCoval orpipeu % %?ﬁg (@ %M?VAgéPcahééhtfhtmg the
reactibhsysidr (a&dcremwlngjo@@otqgc ca e6r§a &o}v’glﬁtermediate

is dlséallveélﬂ)z iinL86F dicBRromettzn, anel gqolgehmj cryyrygireatg bath at -20_,

foIIo 2t')(o7erﬂﬂmﬂ)dof ridirfe, Hadding) the7campound 1 (23_L,

0. ZmWQ and gr:a I3 |Zrn E gmp]llzfg ré’ftd‘%elro%n’ﬂt’erﬁp&r,att&eOShe reaction
|

is tragag, wghl'(BL dd he|- reagftl%n ,g? %?mff ra d“ %nﬁ) réhlé »solvents are

remo¢ed tblzobtalm;he cmieggpr%uct Thelgr@gzqvgf raphed over

silica &)lﬂlgﬁﬁ withHetleurd @tidr/ethyl acetate (4:1 v/v) to obtam 25mg of product,
04, 123. 52,

i gy PRyt 90,00, 120 52, 12527

- N“i‘% éﬁ% o¢§ 335034 23 Bes4B, 215 Do i@, (14403806 MDA 1G22 0
(dd"]f’é J:LQ ql{),"ékzéliﬁhﬂzlﬁl) TWﬁﬂHzJJSIFth).
8.04 @ F&Sr(ﬁrfetskg’h ng i's ﬁzﬁp%ﬁﬁﬁvﬁﬂ S, ARG
5C NYRL(TS Vit DNRS4ex B Too i wqg ’3 fibrl flads o i, W0 a8l o,
12935, (13 1f2b, U ERB0, ATISE,135.46,335653, 14048} l‘g‘r’édﬂgf R d d%s’? AG g4
tenperature to the roomtenperature. And, the reacti on
is traced with TLC until the conmpound | is reacted
conpl etely. Aft_er concentrati ng the reactio ystem

npound Il (23_L, O0s€mmol) and
terrperature to the
_ is traced with
NS concentrat ed, and th

arge

The compound 1 (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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removed to obtain the crude product. The crude product
i s chromat ographed over silica gel colum with
petrol eum et her/ethyl acetate (4:1 v/v) to obtain 25ng

folowiSbchy uifidachF) CETBoN o e g e ool (231,
0.2mmoh) aridHyraddiadig raisingthetenperature Yo the gom terapetturs. The reaction
is traddd wh9THE. THie réadfort GoldtforB.id dohcehlatdh 4nd the Solvents are

-removE@‘sctozchla'gY ﬁ@g cﬁﬁ*&’% 59_@&41:1% érrl " pr is chrShatdlraphed over
silica dgl bL_qun With getr éeury:etlleréet@ acﬁ%gel X g/v fo 6‘3%"#'56 | af product,
the copmpoundwanae8 (vield 57%8, 14.83, 55,97, 115. 71,
118.73,118.93, 123.53,125.32, 128.54, 128.81,
'H NMR 290 301z, 1T 939538 38D 41386, 205 4536, %9, 7189, 53, 140260, ¥4 2
7.39-7.58 (v, 5D, 0B (41,59 63 87, 0.687, 8, 7566, 96 4.8 HR0.9¢z, 1H)1184 @FmpP ot
8.01 (4d, F05kiz, L 1R3MRL0NQ, IS 8.1i520) 8N e, Ji=ns €z, 2118.56 s, LH).
di chl oronet hane, and is cooled in the cryohydrate
bath at -20_ follow ng by adding 1 nL of
tri foroaceti c acid and gradually raising the
tenpafature to the ro tenperature. And, th

th%;fc%‘\ oupd ] iS cted
t Mg qﬁ‘é"‘f’?ef gali yst em

etic acid conpl etel

gnoving trifluor
ion internediat
a cooled in the cryohydrate bath at
poctiP 0, adding 40 _L (0.6

pyri di ne, ad e conmpound Il (23_L, . 2&weis®d and
gradual ly raising the tenperature to the room

The cérfpBghd Yaemgl0e08mAR)) Brdisselved anted2mitdf dichloroihéethane, and is
coned ! 44 B 31 SRICESeihg by AWl M6l Wiloacetc ace
and gradualiy faising: Hig IRMegialyicet? ﬁ\%foorg temparafure. Afidyihe reaction is
tracedvwith oG wotibthe eompouadnlis masted sompletely Bter copeentrating the
reactiotosysten andrimoving thifuaroapetinacidaogigétely it reachiohjintermediate
is dissgﬁgg'\’?(ﬁ p: %29 f%hig@giﬁe:’ihiﬁe%ﬁé i'?éfdgg)gt&%‘% éicﬁratethth at -20_,
followingoBy ‘Addifig/40 L1-(0. yridind. tHe Compound 11 (23_L,
0.2mmp:lg§n ;éijdiql]y@ lrj&theg%egzzog"atu{%tg 'tl,ge_ 7o) gém@_eragyfg. e reaction
is traced) withg T4.C. (e reactios sqlution iﬂzc}ongqp;rgeioapg,thgz:sglfwnts are
removied, to2obtaird thé€ ordde pradactiThel Ejuded piadycat,is idiromiatographed over
silica dPeefumrd Wth%é’tﬂﬂé'lﬁ}?\ éthéml agéntg%i%;@i E’Q’gﬁ% gbfaﬁlﬁltzﬁgfb of product,
the CO@?@H@%@S@aﬁl@%% _ foi | owi ng by adding 1 nL of

'HNM{(E Wg@%&%ﬁ 'BC%.ﬂS'.s»Q' m(,)%?z.l%%j aHI),hB , %}rﬁt@h , 731 (s,

", mﬁ’ﬁ ARy o#aiduﬁ% r g

8.12 (d,Jorip HetlB) /19 GafPdP2¢uHBent rati ng the reaction system

and renoving trifluoroacetic acid conpl et el t he

re ion internediate is dissolved in 2 m&8f
di €Al or onet hane, an ool ed in the cryohydrggbe bath at
- R e SN,
ATt rv———— g ;
I

HOOCF Gy

T (wang330)
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followi ng by adding 40 _L (0.6mmol) of pyridine,
addi ng the conpound Il (23 _L, 0.2mol) and gradually
rai sing the tenperature to the roomtenperature. The
reaction is traced with TLC. The reaction solutio

The compaoend | 440mg, 8rBramel)sisidissaived info Zfrelq@&é’bcm%foskﬁtgﬁﬂe and is
cooled! thhérWQh)ﬁHrathbéth Fheocr foflowing by adding 1mL of trifluoroacetic acid

d enér ey t‘ocl%egl‘%ioﬁ‘*Bt‘;ﬁ'@iéra‘buté1 Amﬂ rthbereaction is
?rr;cegdrm/@a{gjf %%?O&q:tgat o BdJI | 8§|In 'IéT @Q@e?ﬁoRl centrating the
reacthrtm@twnzand]mmggtrﬁ L@quc CQPI)P etg intermediate

is disséied iB. 29l of dicHlgromhetibarts;,, am:i—|):pol¢91|n(tbe cmcpl)ydrateg,tg,ath at -20_,
fo|lown§ by FAlddirfg 4b (€. 0]6m7mﬂ) I p lene 7 a@dingdthe) cofpburd, 1l (23_L,
0. 2mnbo% n gkd?aﬁmﬂ H\%a %4% Sodm iBmpefhtdr( c1’he reaction
is tracpsl *mt@ gr@},q;p rpaF %dﬁog egt 'f%% ;Ué dt e Vents are
removeditoobbtain the rasude rmﬁductaﬁl&q grude, preqdust 4 tqﬁgomatographed over
silica g?ém@huﬁn alith fttdiean etBér/ethyl catatey(4oy vad 4o obtain RAmg of product,
the co{ﬁg ulnH &mg@, |517%§and gradual ly raising the

erature to'the roomtenperature. And, the reaction
W § 020148 G t1ies-1.411ven, oG um.® 6 3762 61 &0
734 (mﬁxgs”Pix 7l %HAH, ?57(@9991%11%9" 5418, /- BEHz, 115,304 @OIN), BYEE,SM
_ 4§?% l’??b gohsa}&ﬁt%fmam d corrpl etely, the
ssz',?é-l&@tl? o i ssolved in 2 L of
di chl oronet hane, and cool ed in the cryohydrat@ybat h at
-20p following by adding 40 _L (O. 6nm3|) of

addi ng the npound (23_L, | deand
g th errperatf% roo
r.ﬁ'ﬁl‘l reactd kst g@'égm&meﬁ_t E’, The
|on solution is centrated, and the geRvents
& X renoved to obt t he crude product. crude
i s chronmat phed over silica col um
Bock th petrol eumeth ethyl acetate (4:1 to obtain

he conmpound wang530 (yi el gowgHh) .
"H NMR (300 Mz, DNVBO d6) 8 1 20 1 48 (6H) 1. 65- 1 81
(4H), 2.39 (m 1H), 3.89 (s, , 1H)
The compolird, | @#0mg,(@L08mmal) 4s stsohmp) mtoz ngl_ pﬁdlcyl rgmgttpgne and is

cooled i the < I{yé'katé b&hlatHZO IfllowihgOdly aduingl1rh)., ofrif@orpacetic acid
and grad é’ to e 4o§rH'Yem;bé1htur§ 2d, the reaction is
trace gw&-\ L U'é%(ﬁ?‘ﬁt ‘f (ﬁ ﬁ?@g? I%@éW A PéHH’&éﬁtratmg the
reaction system ﬁnﬂwewm Pﬁf@fﬁ £1Rcig coBp ete'& 'i% JeAGtig intermediate
is dissoldedgn 2 miL off dichioromethanee@ing eaaled iRitle granydraty ‘bath at -20_

followi ﬁg Yyradtiiy uenperesmmoloof pgridimen adsdTpgrthew@npauud Il (23_L,
0.2m Bﬁ drn%aﬁr%'dﬁﬁlly faising 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 (6:1 v/v) to obtain 4mg of product,
the compound wang504 (yield: 10%).

J NMR (300 MHzCDCl) 8 134 (s, 9 H), 3.94 (5, 3H), 7.15 (5, 1H), 7.20 (dd, /=43 Hz, 3.6 Hz, 1H), 7.3
(s, 1H), 7.58 (br, 1H), 7.64-7.69 (2H), 7.72 (4, J = 8.7 Az, 2H), 8.02 (dd, J=3.6 Hz, 1.5 Hz, 1H), 8.08 (d,J=90
Hz, 2H), 8.11 (4, /= 1.8 Hz, 1HD.
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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_of
di chl oromet hane, and cool ed in the cryohydr@$e bath at
-20%, follow ng by gagdding 40 _L (0. 6mmol) %
li, di conp dell (23 L, O0.2mw8%) and

a8 renoved to obtSy Y-The crude

Ao oduct is chromagraphed over silica g@ colum .

BN Wi t h petrol(;%gﬁ er/ et hyl acetate (6: v% tg obtain
4nmg of product, the conpound wang504 (yI ¢ %. '"H

NMVR. (300 IWH7.CDCl13) & 1.34 (s, 9 H, 3.94 (s, 3H),

fapoyhd” isdi AL diddidlomethdne, and is
The compo I(Eg'g, ﬁ*y é§ t L me ) .
coolec%?n%thgégéfygé\y, raé?%%ﬁ? Eg)—zicgglo%)wrﬁgqb@% |ﬁ1_p,qnil§|53f ﬂgl éoacetlg am.d
and gradlually reising toe temperaturedtorthe mem tempefatuinArdniiG rRpction is
traced withOTG UhtiD8enebmpoaindi bisoteasted cometelyiAfter concentrating the
reactidll SPEERPAE] R vingiﬁf_hh@roaé@l‘i& 86idi dorhpletely, Yiod yelation intermediate

is disqq?\{qq ﬁt?&g o &&g e é{gﬁé& ?ﬁ%&%ﬁ,e& ’ﬂ_tlhg%g;? drate bath at -20_,
followinarnpir adding 4 1tn(D.BEsHPY crfpRYrfinpe 2SRl e ooy | (7L
0.2mmal) ahd aradualiyt faishgthentampenaturedartbe feom tempesatire ol he reaction
is traéSdRlitt atC. Rheereaetionesslutibnnig tdrcenteated; andsthet splvents are
remb\%'?id%c{ SBRYh W@et &lulibYoaaeet Tife 2pide pRORLEL i8l shrohtetographed over

silica rg%@ﬁphfrﬁprg\p li:.fgﬁz Iggtgc%tgt%gghﬁ ¥Fprodu S?;req'fompound wang554

_ I'n 1 he "cryohydrate bath at
(yield:-88%). following by adding 40 _L (0.6mmml) of

pyridi ne, adding the conmpound || L, 2mul d
*H NME (380 b CHOIP o8 §1'8%(§ 3Hhe28 e7r°z§t"u’rl‘8‘(7t2lg(dt H es'l%ozb o2 28 @

s Bo ot adh (% G0k Ol £ 20 RSl G i el o0
7.92 (4,184 He. 8 L84, ¥ 5 1- 3 B0 &0 (0 5 3.6 Hy R Hip PO A48, 1H1R42 Gt

product is chromat ographed over silica gel colum
with _CH2Cl 2 to obtain 40ng of product, the<gonpound

wangg884 (yield: 89%C %y I H NVR (300 MHz, s3) 8 3.83
(s, Gi,égs , 1 7.05 (s, 1H), 7.16 (¢ * 8.1
Hz, 1 J bz , B0k, pydded Qeuch '

7.3 41(2H), 7.50-
7.71 (dd, J- 5.
Mz, 2H), 7.99

5 (3H),” 7.60 (d, .0 Hz,
, 1.2 Hz, 111), {%.92 (d, J-
, J=1.2 Hz), 8.03 (4

Hz, 2H), ,1H), 8.42 (s, 1H). “The conpound
I G52ng, 0.l I's dissolved into 2nl ¢Of mwgs

di chl oronet hane, and is cooled in the criyohydrate

@t

bath at -20_ followi ng by adding 1 nL of »
trifluoroacetic acid and gradually raisiRa the
tenperature to the roomtenperature. And, e reaction

IS
g
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 trifluoroacetlg ac1.d
and gradually raising the temperature to the room temperature. And, the reaction is

traced with TLC until the compound | is reacted completely. After concgntrating .the
reaction system and removing trifluoroacetic acid completely, the reaction intermediate
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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 17 is dissolved in 2

Pt 20,
is dlssdlvehl inrD et bhdishlarothetbanedanch cealeddnytba iy )@?gtgt bath,at -
followin Oby addind 20 Nl (bysmdwm@f 4fyridind, Caddingl theotompound 11 (10mg,

0. 03m§§o§ @&wg @?A yﬁ Fﬁ\gcﬂ{@% eraturd 4@0the Poddntarhperatdre. The

reacthr@ﬁﬁ@cgdbw@ Lrigeq'hpergggf @rﬂ S{) 3 Egnéé?ﬁha{t nd the sol\;]er:jtsmalreer

removedaiot obtain dhatardde ipyodusl e &f PEY ‘ith'g P0 %rap e 4866

silica Qélecoruﬁm)\mm 10H 81} 40 robitain dBmgeobpmma;qt he, sopmaupd wan
(yield: Q;r4@ i s chronatographed over silica gel colum

i CH2CIZ to obt ain 19rTg of product, the conpound

$z.2H)q‘§93—§ @H)y 79 i ﬁw %ﬁz.&%f% 29 %ﬁ@?{%%%?g(ﬁ

Hz,2H)789@»{‘d371344H)-3Q°W-4—T2135¥»13§) 11‘58( (dd J=3.3 Hz, 0.9
Hz, 211), 8.12 (dd, J= 4.8 Hz, 0.9 Hz, 211), 8.17 (d,
J= 8.7 Hz, 411), 8.20 (d, Jq“ 8 Hz, 2M 11.66 (s,
2H) a 2f Accord to the same pfocess, the conmpound 2f is
prepared by using the react®o® product of 1 eq of
conpound y" wth trifl uoroag® acid and 1.5eq of
acetyl chloride (yield: 5699 " H NVMR (300 MHz, CDC19)
6 1.41 (t, J= 6.9 Hz, BFD 24 (s, 311), 4.18 (q, J"
6.9 Hz, 211), 7.11 (s, 7.19 (m 111), 7.45 (m
211), 7.62-7.70 (413), & (m 111), 8.08 (d, J= 9.0
Hz, 21). According the manme process, the conmpound
wang582 is prepared by wSPng the reaction product of
1 eq of the conpound wang520' wth trifluoroacetic acid

and |\ﬁ%l'00f di amant ane é,l%gméh%ﬂ%&%ﬁ %M ?.glln?i?ﬁe reaction

Accordzto |th$\| SRIOKESS:
3HY' 7.14.7.23 (2H), 7.54 (s, |H),

2.12 (3H), 3.95 (s,

7.61-7.70 (2H), 7.73 ( 7 9.0 Hz, 2H), 8.02 (dd, J=

3.9 Hz, IH), 8.09 (d, 9.0 Hz, 2H), 8.12 (d, J=1.8
anme process, the conpound

H, 1H). According th
wang538 i s prepared using the . reacti prpduct
produictesf t¥q oheompepad vvangSZDWV‘ttHﬂE'?rofalcﬁﬁ akicbend 1 a@%%l of acetyl
chlorﬂsgyibl&@ﬁ%pf benzyl acetyl chloride (yield: 58%. 'H
| 300 MHz, CDCl) 6 3.78 (s, 2H), 3.92 (s, 3H), 7.16
'y Nmﬁ%soo i.dfﬂr, et 8- V4126 7€ 2z, 38, 2oU-F, 3y} 4.(8Gig)/ = 60 HaRHG, 0,11 (s,)13D),

7.19 (my 1 Mgﬂgﬁp %”‘7@@}6 %% {8(19“(9(3’1{2%“) icgolr_ltzjl néHz he

same process, the conpound mang496 is prepared by
usi ng the

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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reaction product of 1 eq of the conpound wang520 w th
trifluoroacetic acid and 1.5eq of chloro acetyl
chloride (yield: 7099. 'H NVR (300 MHz, DMSO-c4) 6
3.89 (s, 3H) 4.36 (s, 211), 734(a 1H),7.41 (d, J=

NN%O&) tifz, £ %’{Jrﬁi 199 1P 2.0 iF), 3.952m), 714933 @1 8.54 BH),

2 1
e gl P A g g g e
HOOCF3C. H2 The conmpound | (40ng, 0.08mmol) is
di ssolved into 2nL of dichl oronethane, and is cooled
in the cryohydrate bath at -20_ follow ng by adding 1
mL of trifluoroacetfe hei®¥19 and gradual |y raising
the tenperature tq the ! .oerature And, the
reaction is traged = a\CO?lound | is
reacted conpl et el After cof i ng—t4y reaction
system and renovi ng trlfluoroac- Jae onpl etel y,
the conpound 11 (19 L, 0.16mmol)7TS_dissolved in 2 nL
of tetrahydrofuran, and cooled in th@“cryohydrate bat h
at -20_ with stirring for 10mn at this tenperat E h
Accorﬂh@ thélsarhaypnosepsofheneompaynd wsmgs38 i @sme; Ysing the

eactibh ProUlRt df2fleq bf tHe démpound avangidedlitio trifudrgaegtichacid and 1.5eq
of berg&\ %%tvpcﬁl%de@r?ldh%‘ A 20_. The reaction product

oun trlfluoroacetlc acid is

1 Ng ¢ t

oo Bl 5y B a0 0t

PRVAK IS Bhsr RN S TR C Y A
hours. The reaction solution is concentrated and the
solvents are rem)veq conpletely to obtain the crude
product. The crube yaICct is chromat ographed over
silica gel colum jwi tlh petrpl eum ether/ethyl acetate
(5:1 v/v) to obt® f prcoductq t conmpound
wang516- | (yield: 309%. , 30 CDC13) 8
1.74 (s, 3H),1.87 (s, 3H), 3*H -0 J- 7.8 Hz, 2H),
3.95 (s, 3, H, 5.42 (m IH, AL9 (s, IH), 7.20-7.27
(2H), 7.63 (2H), 765("6’“\]18 , IM7.70 (d, J'" 8.4
Hz, 2H), 8,02 (dd, J- 3.6 Hz, O9Hz|),809(§1

Accoﬂﬁn@ theHsamHprodesk; the, campoand wang49§ 4s prepaes Py using the

react} pr%%%t Bf QES%? thé %“%3‘2?“25‘“%?@2?% uﬁuguggmwgﬂﬁgdwand 1.5eq
°f°h%ﬁ g?@ ﬁplphag(iylfe%or o@ceti c aci dqand 2. Ceq rrgf t he
1pg NMER npound ME2C b Rao D hib s s i, 158, mp A RER 51, 1HE 88 0, =

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, 1H), 10.95, 1H).

Example 3

_ TRAICHLCL NMM, CICO,BuTHR
OOOH (lI)
HOOGFaC.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

11 (wang516-1)
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wangs' 68 weng477 The conpound wang568 (11

0. mem: )di s dissolved into 2nL of dichl oroggi hane

and cooled at -78_ for 10 mnutes, following b addi n
0. 2nL of BCl3/n-hexane solution (1 M to cgnt?/nue )

and grra%%‘a'tly 'i‘ﬁlsfr@ tl'@ten‘h eato thesroonThemperatsre. And, the reaction is
tracedz\ﬁﬂﬁ eI'fLett, r | > C fﬁ dt Pis- fefctddd coRplétefyoAfter loomcentrating the

reaction $ys,t¢wgal? ferggwlqg aigg%égldt&ﬁn{ﬂ%?é] A8 ddmipound 1l (19 _L,

0.16mhul)inwissgived indRiMgobiatr N, 2R cgyoh%Ldaate bath
at -20t h/ﬁtl'ost]mmg:fqmm&mnaatdhssemmr@wrem'@eﬂa{\lem @Qr;ﬁéo iné (NMM)
(53 Le’é)ttfﬁ%ﬁﬁﬁ)% Ad CI@@OUB@ KQ’Dr betBammol) anel adted orderiy with stirring for

hase
0.5h i28flon Prbgact b thedEbiipband | MadOifluorpakcetic acid is
d|ssolmrﬂ§miﬂ e gb %ﬁﬁ :ng ﬁ%?ﬁ%ﬁﬁ%ﬁsf&ﬁ%qﬁﬁ?ﬁ?ﬂ%ﬂe mixture with

the syaingeas@as Iozseaot( 39 heorQ%t\ demperat The reaction
solutlériléé@icem@t@ﬂ and 1@ soMenrcwarq soooved couptately to abtgin the crude
produ P ; &j}i'deﬁbrgéuétsls chbmafogtaphed oRed silida b@! celunirHyjth petroleum

ether/ﬁ;:hy Agctate’ (57 (&/V 16 %bt% Jf')p{o%@@ Jgé co}ngauﬁd wang516-

1(yield:. 30%MHz | 1H), 7.75 (d, J= 8. 7 Hz, 8 02 (d, J= 3. 6

l Hz, IH), 8.08 (d, J 8.7 Hz, 2H),

H NMB (380155 COIH) 8 mmmmsv(s,s@-é%@e)ulsﬂzm gl’@é:%o‘dﬁ&'-‘m

7.19 (S\VB)) B 20727 (2B BY3 (219, 7665 QSO M, IHRU.00 @, 75 841z GH), 8.02(dd, /=36 Hz,

0.9 HzAhf; £4904, 9084 g, 8.16@F~200hed in ice bath for 5
m nutes, follow ng by adding 0.15 niL of
trlfluoroacetlc acid. Then, the tenperature is
gradually raised to the roomtenpegajure, and the
reaction is traced with TLC. Aftep=the raw nateri al
di sappears, the solvent and trifl®igroacetic acid are
renoved by punping to obtai he product, the
compound wang 605 (yi el d: \VR (300 NHz
MEthyl -d3 Al cohol -d) 8 1. = 7.2 Hz, 3H), 3.95
(s, 3H), 4.09 (m | ; d, .

|H) 7.267 (d, J -
8.7 Hz, IH), 7.29 (d, \1H),7.81 (dd, J = 8.7

Hz, 21H21H) 7.87 (d, J- 9.0 Hz, 2H), 7.91 (dd, J
Accor_ng,_bhe gagl‘r&)ez ces}s '1)(18 § bffld v?/ang§9¢’ |*5|Zpréba9ed by using the

reactign product of;lg gaéhﬁ C@{(‘Hé}l{ W?égg%%t ngtrolno ﬁe(t)lgla(]:cz!\d and 2.0eq
ofthaconrmbouyd Bioc- Hyielthe!&%br essi on of the report gene

Upon that GLP-IR binds to GLP-1 or agonists, its
Examiplubtinit is activated to stinmulate the adenyl ate

cyclase, which makes the increase in the concentration
of intracellul

%

OMe BOl/CHCly Me

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 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 SmL of water. The
water phase and the organic phase are separated. The water phase is extracted with
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CAVP. Since the pronoter region of the proinsulin gene
has the cAWMP response el enment, upon binding of cAWP
to this response element, the transcription of the
proinsulin gene is activated, so as to .increase the
dichloregrethane; and thie orgatietphask! is cambingdogdeed vty anhyiroys MgSOs,
and cd N .Sﬁh@%ﬂrﬁd@i preguet isosokited nver icolurdh atheomafography with
: - i j I ield:
petroletig el sp PR 112, 4 to PDRIA IR BORPETREnGETR!(2.5mg. yield
17%). stably transfected with the expression vector of GLP-1
) R gene and the expression vector of |luciferase report
HNMB €00 MHAd@RCI) he -8l 1D 34 (3 Mot 283 3dh Gl B B0k to
=87 }ﬂ%?% 19 2%@,51&0353% Jgfn, g.bﬁ(asaaésdj MR, TonEaURd.1(Hael 5
Hz, 1HL 7. = 8 7HY, = §9¢d. A8, \ ad.
57 Hgm .8118.. Al %8{’5%; Gl %4&§g§4ﬂ§%§8%?§,gﬁg%ﬁg
57GeAB-candi date conpounds, the conpound which nmay
induce the luciferase report gene to express have the
activity of ag{jvating G.P-1. 1.1 Experinen
mat eri al and struments Cell strain: HEK 9
293/ ALP1R+Loss G
| uci ferase Mat i onal New Medi caments Screefi ng

Center) el f..serum (G BCO BRL Cogpg i.9
St eady ucl f%‘?%‘%c‘é anal ysi s sysige{ AR g?a
& Standard GLP-1 (Si guR &Q@Peration) G418

I w rogen Cooperation) For (oF:
‘l pat or (Forma Cooperation N
ftachi ne=»\a| | ac Cooper at i on) "G&fdftatew®onpound: t he
conmpounds wang524, wang520, wang462, 2f, wang516,
The cOmMpsoUd %:ang@mgngmb \Wesgheed irto21 Bx pdr pfrehichipromethane, and
coolec@ rélfl) l‘?cggs ﬁaﬂlﬁfc’ﬁgﬁu fées,i'?br:l'(l)&ﬁin%% adding?09% mL of trifluoroacetic acid.

y
Then, thg tempe gradually ral B tApURltlre? laid&he reaction is
B tpielof S AL L b
are refidh@d Bihpumpingj theoktairo2mguefdbe waeductsthe, carpp yvaggdinS (yield:

65%)_\/\/an9504 are respectively diluted to 2eM 1 nM 0. 3mM
0.1mM 0.03nmM 0.01mM and 0.003mM and the ot her

1 i ™ a i
A0S RO A o 1° L8 (0 3R e e

7,265 QBT 267 i = &7 e, SURRRS CoFmi1 Bl 781 @ =67 3ig-1 B2 18
7.87 () 7980Mz, AND.A (@] 2N Hef 103 h4 it gobd, el o1 0 e, IH) a6

t he above 6- ate at 1 I/well. Then, the cells
(¢J“e?r3e"l’c%fll)t§ﬁse(8"’a%l§%z_‘qh 5% of CO2 for 6 hours.
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;

21



The activity of luciferase is detected according to
the specification of Steady-gloTM Iluciferase analysis
systemkit, and counting is performed with Victor 2
counting machine. The positive control adopts 30nM of

Proc. NathrAtzad! Saird5.A1198EXYe)i84nd484+ 3438 uy\¥hemgcreening the candidate

compdRhe! tHee @balpouadulvhichf mtabeindrj]@mlthe gm'nfﬁrésu repart gene to express
i : 8 as shown in the fi 1 d
have .t&?%‘ég{'\g@f@‘ ANERNG L P-3. gure 1 an

Igure 1 shows that the conpound wang

[ ' gon of 30 _M have the best
1.1 Ex?éﬁrgtemafg nfééctteﬁéll %@E@%ﬁ?ch is inproved greatly

Cell stPQAPRESE 298IEL P PR+BGE skl which $tABly-Ee4s GI2P-1R Bnd luciferase
g gt o R
e SRARIBTRETICEHEABIE 2, 27 oy U
wan -2, wan . 504 | .
SteadySgh " 1a a0 ARV S SYEHR AP IRBE9 OB Yr i ni g ¢ he
superior structure o? the interaction of the conpounds

Standayd; GL H(SioRma GooRefAtPRL ¢ |  The number of the
onpoundEC50/ M. wang52446.5 wang5204.6 wang46211.6

G418 &aw 996@%&?9'352%4%‘7)0 Wwangs6654. 41 wang5545. 24

Forma carbon dioxide incubator (Forma Cooperation)

Victor 2 counting machine (Wallac Cooperation)

Candidate compound: the compounds wang524, wang520, wang462, 2f, wang516,
wang516-2, wang502 and wang504;

1.2 Experimental process

HEK 293/GLP1R+Luc cell in 20000 cells/100_l/well are inoculated into 96-well plate,
are cultured at 37_ overnight with DMEM cuiture medium containing 10% of fetal calf
serum and 500_g/mL of G418. The candidate compounds wang516-2, wang502, and
wang504 are respectively diluted to 2mM, 1mM, 0.3mM, 0.1mM, 0.03mM, 0.01mM,
and 0.003mM, and the other candidate compounds are diluted gradually from 30mM
for 8 times by a ratio of 1:3 to get a concentration gradient (i.e., 30mM, 10mM, 3mM,
1mM, 0.3mM, 0.1mM, 0.03mM, and 0.01mM), following by being added into the above
96-well plate at 1_l/well. Then, the cells are cultured at 37_ in 5% of COz for 6 hours.
The activity of luciferase is detected according to the specification of Steady-glo™
luciferase analysis system kit, and counting is performed with Victor 2 counting
machine. The positive control adopts 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 (ECso) 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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wang4886. 73 wang516-26. 06 wang5023.31 wang5044. 87
2. Determ nation of the concentration of intracellular
CAWVP Since the determ nation of the concentration of
intracellular cAMP indirectly by detecting the
The taBleP1 € ession of the report gene is an indirect process,
thre—functional re- screeh 1s di rectlné erformsd W th
Thé Ranfiéoritieccompound i h order to Jshte that the
eonpoundTanm Surelry 1 ncr gase the concentrati on of
|ntracq}ddgl5§a CAVP. 2.1 Experinmental nd8.8rial and
Hstrurents —CcAWVP-detectiing Kit (Applied Bi osystens
COOperWdrfg‘SDO Forma car bon di oxi de i ncdat or (For ma

Coonax

Cooperatt+om—Vittor 2 agcordi ng nachi ne (Wal | ac
Cooper%é,dgﬂszEK 293/ GLP1 R+Luc strain1hich stably
express—ocP—t+Ranmdtuocifletase (National new

medi ca%&creem ng cent er) Candi dat 8.88onpound: the

conpeure—Z—Stantdara—CcAMP{provided in the Kit,

Appl i ed Bzgsysterrs Cooperjation) 2.2 E4p@ i nent al

process—} 203 ce s alc roculated Tnto 96- wel

pI ate IA'R W cel
overni Fe—conp d

1. OOE- O4I\/'£ #‘EOE- 05M 23
di net h\/ 9 oxi-de—foH
into the a e 96- vveII pateln 11/ welgl7mnd bei ng

cul t ur Y299 wi-+h59% ceeP—for—tthour The

concentrat bgg £ intracel| ul ar cAWP ismect ed
accor d¥ Ihe spescifeptior—of—cAWP-ScTeenm DiTect

™ system k}ﬁb,z 2. 3 Experipental result 3T®13 det erm ni ng
resul t WRNERYC concentratipref—intracetHotar TAVP TS

shown in the figure 2. As shown in thqé-ygure 2, wth
increaswaaggf) e _concen on—oft-he—cotfpeund Lf, the

2 oot S g e 1

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.

Ol /well, are 4. 49red at 37_
HA—s—dit+uted—to 1. 00E-03M

1. O0E- 06M and5R4O0E- 07M wi t h
I

wHrrg—by—berng—Tnocul at ed

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

i i I/well, are cultured
HEK 293 cells are inoculated into 96-well plate in 20000 celis/100_
at 37 overnight. The compound 2f is diluted to 1.00E-03M, 1.00E-04M, 1.00E-05M,
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increase. This indicates that the conmpound 2f has a
certain effect on signal transm ssion of GP-1R as a
GP-1 R agonist. Wen the concentration of the
conmpound 2f increases to 30_Mand 100 M the
1.00E-08htand Na00B-07M withidimethyhsulphexidee fnllendng By peingyinoculated into

the ab¥lié 9B-wéll ?%‘t‘éw 10well Iéafhdq%lhgl lcattavddcated T ewith@%tafi €My foin 1 hour.
The cézﬁq}iﬁ@qlgﬂ éf’ Rtrake Iﬂlg?fﬁ n e gte%jced 3 ca_llh‘?nng? ?é‘thé’%pé&ﬁcatlon of

er Fo deter
CAMP'tﬁQﬁ@?'h Pirget i W?st%m'ihe conpound to the Ilgand the

ells V\,hl ch highly express GLP-1 R are prepared,
23 EXBEF'“"?”F%M@WIEd with 1251 is used as the ligand, while

dd

e amba skl R e e I AR B SRS o
2. As stiown fothepigurali vsthoincreasecef thepangeaiatior gl the compodiid 21, the
conceﬁﬁaﬁtw bReAMP Whichaikfprodugsed lindérthisistindtationcshowsuan exponential

mcre '%e iggj %sb&eﬁvﬂ{é%ﬁﬁ’péu’nd MFl hEgdgceemtaih. ef860 on signal

ransrysyag of OhER B e e i ki %éﬂgggg of the

compgund, 2f mrpagﬁ 19 30 (_ Hows the
decre&ing ¢rend, Which lscbausaﬁchyrtbe cgﬂabtmmgéﬁe@wféhemgh conce tration of

the co naiBm Bi osci ences Cooperation) Wallac McroBata
rk station (Perkin Elnmer Cooperation) TonTech cell

3. Thé@si&ﬁtu% né&m@m@a@w tion) The testing buffer
solution: 20mM of tris | (pH 7.4) (Shanghai

In ord@hweﬂaldy mbtmna.ab sigity ebthengorhpoimbtothe ligafid) the cells which
highlyy gF%S‘éHe Clstp- Q%bém&l‘mtha?élplgr@dddoé@ the ligand,
while g n(gfln&q;3 38% ﬁémgéﬁgbm - er a on g%? binds the
22| japalied) ﬁm-nwcynpemwy.fq eaflmgibrane reduce.
Accordingby, ithe lafflr(nsm‘rmaacartdmremm powid to tljﬁ) ngd pga,)be evaluated (J

Mol Eh&o&fﬁﬂl)zoww wsewrsen J(EbAty Sereds) @000aVol. 5iGERies).
Cooperation) (1 g/m). The washing solution: 20nM of

3.1 E)gﬁérﬁnél'ﬁhl fratérial 2hd indRiveafs NaCl, and 15nM NaF  The
cintillTation liquid (Wall ac Cooperatl on) 24 The

HEK S68)ai e LGy aiustehih SNgiidnel NewiMedicamentsyScreehingddenter)
at the concentration gradient of 0.1 nM 1 nM 1 OnM

LabeléQ QoM polA@91R¥.|1abelIed BLR-13AthekShadBliossiende Cooperation)
Experinental process 105 HEK 293/ G.P1 RtLuc cells in

Wallak MictcBERE vidtRistatiroieikipl Birer Soopenatidrgt ed t oget her

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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with the 1251 -1abelled GLP-1 positive peptide (the
final concentration of 40pM in 200 | of the testing
buffer solution at 25 for 4 hours, while adding into
the non-label ed positive peptide or the candi date .
The caRdRaws Gonpsureeiid slilates woth dbnd@yhﬁummiqi% ﬁggﬁmcen"atm“
i 4nvP! 10HN WEG(ONM, 10)08enMi t -
grad'e\ﬁg%‘?ﬁé%&"ﬁ@i10“3%’?%%? nt i Inlng'tioc])n liquid is added

392 E)Jgg}iﬂ}ewfgraéogé%xeach well is counted with M crobata

ounter perinmental result The result of the

10° HI%@Z%V@LP? hq%%eﬂé Refiemabrittnisiyenth phaseataincubated together
-1
tt

i i &F40pM) in 200_|
it 1 LB A1 U g TN S
of thectasﬁngrmgfexmﬁgéﬁ‘t@n AP oalR]s1 S, ﬁ”ﬁf'@“@%ﬁm%ﬁ' Eﬁ:é-tl:beclzee(ljl
positivé ipeptide ngotived capdidete,sompoundiohhe cglﬁcprgh%o!Eé:% (i the
collectd?, {INBWARF by Wiashing ereedirnes withgthe WashingisiotutonT &e scintillation

- . M or
liquid \l%g% (ﬁ%cb@\g% i &%%@g%ﬁ?ﬁ%@gg@gﬁw&b a counter,

8%% - M wang462>100- M wang866>100_M
33 E)\é%? ggr(%8?'\/! wang420>100- M 2f 31_M 25 WHAT |'S CLAI I\r/IED -
| S: I = st (h® i i3sfAs shown In the
£ tHa HUEREYIndihl LxPeRkei isl SRERR M tie tiistai )
;hgéfgfw%igﬁhﬁ&ziagﬁgmﬁge t)féﬁﬁf' ?Agfiﬁ@;en%:égl?‘i‘mr %‘tu!i"thé?ﬂ‘lmtles of
compphiedy| wangd20nands wangeAfe ity pg/eék:tqréc? Sutg?:db{ﬁjér @ompound
substahiilyl do'esing ke yéceptonindhe teslingr canceayalipld (pas-

optionally selected fromthe foll ow ng éroup: al kyl ;
The tAbieéroxyl; substituted al koxyl or al kyl am no which

i

tontal ns the substituent groups incl udi 213 hal ogen,
Tid Kamiberaf thecwompobundsubst i t ut ed al kKBGel My or
atkanoytam no whi ch contaj ns the substitutent groups
i ncl udi wangsbegen, al koxy| or hydroxy?10&Mcs al kenyl
substTtuted W th oXygen of am ne,
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
of 31_M
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phenyl, benzyl, C2-C6 enoyl, C3-C6 cyclo
benzoyl, substituted benzgyl whi ch Zontg:ﬁgnggliona
one, two or three substituent groups including al koxyl
and al kanoyl am no, benzyl oyl, thenoyl,
tert-butoxycarbonyl, adamantane fornoxyl, and
WHATTROEAMIED I8t koxyl ; al kyl ami no; cycl oal koxyl ;
cycl oal kyl am no; am no; ami de; al koxycarbo vl
cyql w%;l@@agonﬂikergéptidel-kamgptﬁy?ganiﬁh\ﬁéy!nSnﬁ?‘éJ°||°Wing structural
fonnm%¥0|°a kanoyl xy; cycl oal kanoyl am no; carbanidb'
uryl ene; al kanoyl; nitro; carboxyl; and aldehydé
group; X is 0, S or NH, and Yis O or S. 2. The
kel | ke peptide-1 receptor agonist according to
1, being characterized in that IRy when Art
Jn RL is any one of the follow ng substituent
— H, alkyl; substituted alkyl which contains
t he gubstituent groups including hal ogen, al koxyl or
joxyl; C2- C6 al kenyl; C3-C6 cycl oal kyl; phenyl;
benzyl ; al kanoyl; substituted al kanoyl which contéins
2 the substituent groups including hal ogen, al koxyl or
hydroxyl; C2-C6 enoyl; C3- C6 cycloal kanoyl ; . ben l :
whéiels tadoht sAReEbAY, intiependenityaisrhesyt pbﬁébéti}Ht@,dz R@Y!, and the
substfih nr@bﬁ s PSS Shidesubstituaeg phenyl isdineg tab los thieecgraups optionally
selec}éﬁgmﬂg 0 ol ot %%ﬁ{%qudrbx beupytied alkwyoypt alkylamino
whictpecoptainss the §HRSUURNRATP gnﬁ‘l"% in ?H?'r?ééP" Sel"%?’" OFthydroxyl
substuited i alkanaylgy cop elkanoyiamino it sontail 1t sUistfutent groups
includiﬁ%'*@d@rt latkoxybet hydremyl; GodempalkeRy Msﬁﬁltﬁ%l‘"é@e‘??‘yge” or amine,
phenl &1, €2-O dhey ICs-C2 cifloalkiakenl engaylcsubstifiitad Rgnzoy! which
contdips s épﬂgnae{” & @\'ﬂ%‘?c{]ﬁl’tlﬁrees'é%%tifdérﬂdgﬁddwwbluwm@|“a|k°XY| and
alkanayasaiio, drenzyimbencsh. testpitiiyoaliiny' ddarahtiiehfomoxy!, and
mandgiolybalaicony] ;allsplaropp; exmiaaikoxykCyeiRalylaming:, amino; amide;
alko SR BbR; @yciaidxymaebonylp atkanayhes ali@noyiaming cycloalkanoylxy;
cycl l%%&lap%b?%ﬂb%n%&%len@ﬂ dikahlsyl; aitioy@arboxyl; and aldehyde group;
f -Bu pxycarbonyl; bénzyl oyl ; thenoyl; adamantane
Xiir%,r@?(éﬁ]NHggﬁdnandel oyl; and X2 is 0 or NH, 7-X2Rk or
e T's wherein each of R3 and R4 independently is any
Y@r@OPfS.t he foll ow ng substituent

2. The glucagon-like peptide-1 receptor agonist according to the claim 1, being
characterized in that

when Aryis

wherein R1 is any one of the following substituent groups: H; alkyl; substituted
alky! which contains the substituent groups including halogen, alkoxy! or hydroxyl, C2-
Cs alkenyl; Cs-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which
contains the substituent groups including halogen, alkoxyl or hydroxyl; C2-Ce enoyl; Cs-
Cs cycloalkanoyl; benzoyl; substituted benzoyl which contains optional one, two or
three substituent groups including alkoxy! and alkylamino; tert-butoxycarbonyl;
benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl; and X1 is O or NH,
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groups: H; alkyl; substituted alkyl which contains the
substi tuent groups including halogen, alkoxyl or
hydroxyl ; C2-C6 al kenyl; C3-C6 cycl oal kyl; phenyl;
benzyl ; al kanoyl; substituted al kanoyl which contains
t he XLR,t uent groups including hal ogen, al koxyl or
Ar_hy oxyl; C2-C6 enoyl; C3-C6 cycloal kanoyl; benzoyl;
2®ubstTtuted benzoyl which contains optional one, two

or, three substi t.yen I ' ' K n ‘
whesgipy Rz, 1§ 3o opgﬂfﬂﬁ%{f Wl § {uert Bebusk M YIkynslbstituted alky!
which cabatains dhe smt;aﬁﬁéﬁ%"ﬁ gigo %aééﬁds lgoxy Sgﬂﬁ%mxw; C2-Cs
alkenyN-C3-&3 dyeldlio; piénys. bertzy!; dlkanaybirsubstitited glkaneyh which contains
the sdtﬁé‘iﬁ@érﬁggl ' ﬁkltﬂﬁﬁgrtﬁéla%%ﬁ,oamybbaihyldloxyb,eimgps enoyl; C3-Cs

cyclo%lg{r{?% 'fb%zzg oé%ﬁiﬂﬁ@g b?éﬁm v ﬁf&pg&dggéﬁs nwglréﬂ)hé.' fivo or three
substifusnt HoHES SUENING, BORV, ADH kY aming, orB Yooy, benzyioy
thenoyl} agamantarte foomoxylhend meandeaiex!; and Xe IHPREH} nel udi ng

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

cycl oal ﬁlﬂphenyl . benzyl; al kanoyl; substituted

al kano ?I& contai ns the substituent groups

inclu alogen, al koxyl or hydroxyl; C2-C6 enoyl ;

orﬁ@8f$6’ ycl oal kanoyl ; benzoyl; substituted benzoyl

whi ch contains optional one, two or three suP tituent, ..
~ wheyeirupach rof|Raiand Rd Kbslopengrritlyaisigmapngof the Sllowing” Substituent
groups®H;- QR}IQWiW&W alkpk whjdrogontaine tbg | substiturnitgraeps including
halogbf! SREMI ordiifirg néEJGZ;VéIkeWIQC%-Csi &ycloaikylNphengd; benzyl; alkanoyl;

subst&{s Al g)gblggi& on ?iﬂ’gﬁﬁg'sﬂb ueh p¥RcRidind'Ralogen, alkoxyl
uns. H. - . :
iRt S, Wby dnco whr
contding captignall Rogy (twer ofiytireqy substitught |%8ﬁyfnclf%%l.n%6alkoxvl and
alkyl&v @ ateributadyeaybonyie beyizyloyl k thenayl; adasoantaned formoxyl; and
mand3ldiANME X\ oford@A! R4 REOZF Nbst i tuent gr oups
I'ncl’'udi ng hal ogen, al koxyl or hydroxyl; C2-C6 enoyl;
3. ﬁfeé@ucﬁﬁ&h@iﬁbkﬁéﬁ}dé-1 heeapidr; agoHist atcvreihg tmtiogiclaim 1, being

CO ins optional one, two or three substituent
charagtefigsd Ip 'ta?agudl ng al koxyl and al kyl ami no;

tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane

f or moxyl ; ﬁg_el oyl; and X2 is O or NH, wherein
each of ¥ R4 i ndependently is any one of the
Wiedh AW i8g Subs¥kd ugnt groups: H, al kyl; substituted

al kyl which contains substituent groups including
WRérRUERach of Rs and Rs independently is any one of the following substituent

groups: H; alkyl; substituted alkyl which contains the substituent groups including
halogen, alkoxyl or hydroxyl; C2-Ce alkenyl; Cs-Cs cycloalkyl; phenyl; benzyl; alkanoyl;
substituted alkanoy! which contains the 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 X is O or NH; X2 is O or NH,

-+
Ara is =

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-Ce cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which contains

27



al koxyl or hydroxyl; C2-C6 al kenyl; C3-C6 cycl oal kyl ;

phenyl ; benzyl; al kanoyl; substituted al kanoyl which

contai ns the substituent groups including hal ogen,

al koxyl or hydroxyl; C2-C6 enoyl; C3-C6
subst:ugantogromymclwmgzdyabgsnubaikqwl aaf bydraxl; WhiGh enoyl;, Cs-Ce
cycloaﬂ@ﬁo&l neenzpyi; @ubbtut@md bémm;drwhnbh Qﬁnfalb§folptldﬁal o, awasor three

substnft@ﬁaﬁbﬁﬁs fi‘r'n‘ﬂ @5}4 'a"le 0; te(g -butox arbonyl benzyloyl;
e Yy
o OB AP R e 1 o G 2,

or NH 4. )Ag rocess for preparing the glucagon-1ike

pepti de ecept or agoni st according to the claim1,

bei ng ¢ aelRy 1 zed in that, the said agonist is
repa¥ed 4y condensating X Ate the conpound Y and
orAE&lgcﬁa wherein’each of Art and Are |ndependently IS
hen bst te hen wherein th i t.uent
whefldf Haciy o S Ry BRIy, 7T chel OF g Bl Mubstiuent
groups: p;catky]; supst .aih\éhw ich @pe@@ﬂswwﬁwmrweﬁ iRaliidigg halogen,

alkoxydraupydndxylo Czeé)sb@ldg&nyl,a(ide(ﬁyd@ycloalkyl bphbexylc demayl | alkanoyl;
substityted bh@n@yl vm&dvﬁbdmtutr%dthev\sdtistmwﬁég?oops amdlaging hdlegéh, alkoxyl
or hy Q{ll Vi €584 oa anﬁFPrt%th% fch s‘?ﬂ@t@@rbéggzﬁ é:( which

contaﬁs bt Caé T p@"h@f%é@? fertgfelfdy Al SIS and

o]
amymﬁtb'h%-o&‘?ﬂ'h oxyaad EP@H, trenzyiey); thanoyl bya@m@@ﬁ%%m ﬁgmoxy and
mandelby; arditiivQ @r NHXE i9O aoidound trifl uoroacetic acid
with the conmpound R1COX4, wherein RI, R2 and R3 are
4. Agprpcessefarfpreparng the ghicagosdike tpeptide+t repeptarsagdsist according to

the clainky| beifg eharadtbaged irkiHat 'heCdnig @@bﬁismfis Ehébared by condensating

substituent groups including hal ogen, oxyl or

hydr oxyl ; C6 al kenyl; C3-C6 28 cycl oaI kyl ; phenyl;
benzyl ; aI k L ~Sub th uted al kanoyl which contains
t he substg tue ps includi ng hal ogen, aI koxyl or

hydr oxyl : C2- C8' enoyll ; al kanoy, nzqy
the cangpeundt oxycar bony! 'Ysubst?’i‘%lpébéﬁ zWEPr i@ %gh ot Ah and Ar;

indepensiendlyris pirnybedlsubssiutedmhenyl, iwhereiu ithe isubstituegt @ipep of the

~said substmded@r?fdwnylomdtwc:gdryﬂhﬁ @guberupti;}wlly%séienmﬁ from the
followifi %Ubaﬁi‘?r R BB aldeRy dEARERIRX Xy ArbSn -and3hefbyNiibstituted
with O)f %Xxe'g@ §0I’M“| gé% én ependent IS

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

Rz

~ the claim 1, being characterized in that, the compound Rt is prepared
1Rz
Ra
X

by condensating the reaction product of compound Bocxdﬂ - and
trifluoroacetic acid with the compound R1COX4, wherein R¢, Rz and R3 are any one of
the following substitutent groups: H; alkyl; substituted alkyl which contains the
substituent groups including halogen, alkoxyl or hydroxyl; C,-Cg alkenyl; C3-Cs
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iIs O or OR6. The processes for preparing the

gl ucagon-1i ke peptide-1 receptor agonist according
the clains 4 or 5, being characterized in that, the
sol vent used in condensation reaction is

di chl or onet hane, acetic anhydride, tetrahydrofuran,

di met hyl furan, dichl oroethane, tol uene, benzene, '
cyglaalky!; pieoykiengyl; alkanaylxsubstitutedralsanoyl. whinh contains the

sutnsmmsgmubgﬁndueilhgrﬁaldgéﬂn&alﬂbxw@@Wdi’(b)xl‘, 085 éifoyk C3-Cs
cyélsgﬁgg%%ago%iéyl;&%geugw Egﬁﬁ% Yuti ”@tgﬁ@t?ﬁpg& Mvhich
coptaflls ¢ & WPy e SUPSILIERC gpguRs iaciiisling alkoxyl and
alkylamne abenayov) %yls@d@mam@n%fowysrmmaq%(tms o,

S, pr BbkrY isgOtaneS; ganhaafoky, Xzlandoépindependerttyeist © rorddrarst X,
is Glaora@Hi ng the clainms 4 or 5, being characterized in
that, pyridine, triethylamne, diethyipropylethyl
6. aThe prodalbés fdv-prepaningrttied hglLicdfon-fike pestidiLt ¥bceptor agonist
ac&?ﬁﬂpqh@&gﬁﬁwsop e & 9 hURH2Ed iR tﬁé’tn‘ijﬁé"céefi/eﬂp used in
reacti.on. 9..Use o e ucagon- [.I Ke (}ggtl de- ¢
cofdiifsation reRpigT & dicbiyomeians: Acatimenhydtdacletaarmfuran,
dimethylfueag. | dightareethansoHpliienes benzensg,i water, dioxane or any
mixturset thebeofce-rel at ed di seases such as type |11
di abetes, insensitivity to insulin or obesity, etc. 29
7. The processes for preparing the glucagon-like peptide-1 receptor agonist

according the claims 4 or 5, being characterized in that, the reaction
temperature is from -78_ to the room temperature, or the heating
temperature is from 50_ to 230_.

8. The processes for preparing the glucagon-like peptide-1 receptor agonist
according the claims 4 or 5, being characterized in that, pyridine,
triethylamine, diethylpropylethyl amine, DMAP, N-methylmorpholine, or
isobutyl chloroformate is used as activator in condensation reaction.

9. Use of the glucagon-like peptide-1 receptor agonist according to claim 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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