THE GLUCAGON- LI KE PEPTI DE- 1 RECEPTOR AGONI STS, THE PREPARATI ON AND THE USE
OF THE SAME FI ELD OF THE I NVENTI ON The present invention relates to a group
of glucagon-|like peptide-1 receptor (GLP-1 R) agonists. In particularly,
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and shows a trend of gradually increasing. Diabetes mellitus, cancer, and
cardiovascular diseases are referred as three worldwide serious diseases. The object
of treating diabetes mellitus is to correct the disturbance of carbohydrate metabolism,
so as to eliminate the symptoms, promote restoration of the function of pancreatic islet,
improve the insulin resistance, maintain the better healthy condition and physical
strength, and prevent and treat various complications.

Diabetes mellitus is commonly divided into two types: Insulin Dependent Diabetes
Mellitus (type I, IDDM) and Non-Insulin Dependent Diabetes Mellitus (type II, NIDDM).
Since the pathogenesis for theses two types of diabetes mellitus are different, 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 Il diabetes mellitus is caused by direct impair of _-islet cells which
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inhibitors (such as acarbose, voglibose, miglitol), and aldose reductase inhibitors, etc.

Recently, the development of research on glycometabolism related endogenous
peptide hormone provides a new idea for the treatment of diabetes mellitus. When
human body intakes nutrient materials, the enteroendocrine cells release
enteropeptide hormone which mainly 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 cAMP 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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wherein, each of Ary and Ar; independently is phenyl or substituted phenyl, and the
substituent groups of the said substituted phenyl is one, two or three groups optionally
selected from the following groups: alkyl; hydroxyl; substituted alkoxyl or alkylamino
which contains subtitutent groups including halogen, alkoxyl, or hydroxyl; substituted
alkanoylixy or alkanoylamino which contains the subtitutent groups including halogen,
alkoxyl, or hydroxyl; C,-Cs alkenyl substituted with oxygen or amine, phenyl, benzyl,
C,-Cs enoyl, C3-Cg cycloalkanoyl, benzoyl, substituted benzoyl which contains optional
one, two, or three substituent groups including alkoxyl and alkylamino, benzyloyl,

thenoyl, tert-butoxycarbonyl, adamantane formoxyl ( ' t), and mandeloyl




The object of the present invention is to design a group of novel snal

nol ecul ar organi ¢ conpound of substituted five-nenbered heterocyclic ring
derivative which may be used as glucagon-like peptide-1 receptor (GP-1 R
agonists, so as to prove a way for searching the | eader conpounds or the
drugs for thQHnedlcanents agai nst the diabetes nellitus. Another object of
the presant jfnvention is to provide a process for preparing these

compou ,‘hel ucagon | i ke peptide-1 receptor agonists according the
presen%, pventpon have the specific structural fornula as follows:
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al koxyl,” or hydr oxy C2-C6 al kenyl substituted with oxygen or ani ne,
phenyl, Yoan@awdr.g. C2- 6 enoyl, C3-C6 cycloal kanoyl, benzoyl, substituted
benzoyl whi ch cont ai ns optional one, two, or three substituent groups

I ncl udi ng al koxyl and alkyl am no, benzyl oyl, thenoyl, tert-butoxycarbonyl,
adamant ane fornoxyl (' 'x&)’ and mandel oyl 3 ( - ); al koxyl;

al kanoyl am no; cycl og ey, cycl oal kanoyl am no; am no; ami de;
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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
substituent groups including halogen, alkoxyl, or hydroxyl; C,-C¢ enoyl; C3-Cs
cycloalkanoyl; benzoyl; tert-butoxycarbonyl; substituted benzoyl which contains
optional one, two or three substituent groups including alkoxyl and alkylamino;
benzyloyl; thenoyl; adamantane formoxyl; and mandeloyl; and X; is O or NH;
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wherein each of R3 and R4 independently is any one of the following substituent
groups: H; alkyl; substituted alkyl which contains the substituent groups including
halogen, alkoxy! or hydroxyl; C,-Cs alkenyl; Cs-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 X; is O
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benzyl oyl ; thenoyl; adamantane fornoxyl; and nmandel oyl; and when X, is 0 or
NH, Are is | wherein R2 is any one of the follow ng substituent groups: H
al kyl ; substituted al kyl which contains substituent groups including

hal ogen, 0X ydroxyl; C2-C6 al kenyl; C3-C6 cycl oal kyl; phenyl;
benzyloruﬁkgﬁﬁgp‘ngﬂ stituted al kanoyl whi ch contains subst i t uent gr oups

I ncl udi ng hal ogen, al koxyl, or hydroxyl; C2-C6 enoyl; C3-C6 cycloal kanoyl;
benzoyl ; tert-butoxycarbonyl; substit ut ed benzoyl whi ch cont ai ns opt i onal
one, two or three substituent groups including al koxyl and al kyl am no;
benzyl oyl ; thenoyl? “ad ntane fornoxyl; and mandel oyl; and X2 is O or NH,
or Are is .40 X2 W eréin each of R3 and R4 |ndependently I s any one of
the f oy iSUBstT bgeent  groups: H, al kyl; substituted al kyl which
contalns t he substltuent groups i ncl udi ng halogen al koxyl or hydroxyl;
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C3- C6 cyclog{LEE benzoyl; substituted benzoyl which cont ai ns optional
one, e substltuent groups including al koxyl and al kyl am no;

tert- but oxycar bonyl ;! benzyl oyl ; thenoyl; adamantane fornoxyl; and

mandel \%brelﬁ"@%nls@ny oné é?rthB"'folI@Wﬁwg)@uﬁs‘%it@erﬂrgrwb'ps: H; alkyl; substituted alkyl
which contains substituent groups including halogen, alkoxyl or hydroxyl; C.-Cs
alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which contains
substituent groups including halogen, alkoxyl or hydroxyl; C,-Ce enoyl; C3-Cs
cycloalkanoyl, benzoyl, substituted benzoyl which contains optional one, two, or three
substituent groups including alkoxyl and alkylamino; tert-butoxycarbonyl; benzyloyi;
thenoyl; adamantane formoxyl; and mandeloyl; and Xz is O or NH,;
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wherein each of R3 and R4 independently is any one of the following substituent
groups respectively: H; alkyl; substituted alkyl which contains substituent groups
including halogen, alkoxyl or hydroxyl; Co-Cs alkenyl; C3-Cg cycloalkyl; phenyl; benzyl;
alkanoyl; substituted alkanoyl which contains substituent groups including halogen,
alkoxyl, or hydroxyl; C,-Cs enoyl; C3-Cs cycloalkanoyl, benzoyl, substituted benzoyl
which contains optional one, two, or three substituent groups including alkoxyl and
alkylamino; tert-butoxycarbonyl; benzyloyl; thenoyl; adamantane formoxyl; and
mandeloyl; and X1 is O or NH; Xz is O or NH.

The present invention is performed by the following steps.

According to the chemical equation:




X2R2 Are is wherein R2 is any one of the foll ow ng substituent groups: H
al kyl; substituted al kyl which contains substituent groups including

hal ogen, al koxyl or hydroxyl; C2-C6 al kenyl; C3-C6 cycl oal kyl; phenyl;
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whi ch contains substi t uent groups i ncl udi ng haloéen alkoxyl or hydroxyl;
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al koxythenoyl subiskituitedrivith;oxlygen -obatrony,caiOnd or Midnayd &yis ;O bh&noyl ;

adamant ane fornoxyl; and mandeloyl; and X, is O or NHL X2 is O or NH. The
pr eser®r,iaceerdingto the folowimgrnehe ntigaltdvpuatioht owi ng steps. According to the
chem cal equation: 5 ArICHO az IIl wherein each of Art and Are

i ndependently is phenyl or substituted phenyl, and the stituent groups
of the said su*‘??Ut edrgahenyd, i s Oﬂ@ﬂ&t(mpAﬂ(%bt ] gmgro OpRp onal | 'y
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wherein R¢, Rz and Rjare optional any one of the following substitutent group: H; alkyl;
substituted alkyl which contains substituent groups including halogen, alkoxyl, or
hydroxyl; C,-Cs alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl
which contains substituent groups including halogen, alkoxyl, or hydroxyl; C2-Cg enoyl;
C3-Cs cycloalkanoyl; benzoyl; tert-butoxycarbonyl; substituted benzoyl which contains
arbitrary one, two, or three substituent groups including alkoxyl and alkylamino;
benzyloyl; thenoyl; adamantane formoxyl; X is O, S, or NH; Y is O or S; each of X4, Xz
and Xs3 independently is O or NH; and X4 is Cl or OH.

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

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




O, according to the follow ng chem cal equation: TVA/ CH2ClI 2 R CO
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The preparation process for preparing the compounds in the following preparation
examples 1 to 3 mainly includes three reaction operation procedures as follow.
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The compounds | and [l, 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:



good capability of binding the GLP-1 R, pronote the synthesis of cAWP, may
be used to prepare the nedicanents for treating the glyconetabolism
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The compound | is dissolved in dichloromethane, and cooled in the cryohydrate bath at
-20_ following by adding trifluoroacetic acid and raising the temperature to the room
temperature. And, the reaction is traced with TLC until the compound | is reacted
completely, following by concentrating the reaction system and removing trifluoroacetic
acid completely. Then, the compound Il is dissolved in tetrahydrofuran (THF), and
cooled in the cryohydrate bath at -20 . Then, N-methylmorpholine (NMM) and
CICOOBu are added orderly. The reaction product of the compound | with
trifluoroacetic acid is dissolved in tetrahydrofuran and then transferred into the above
mixture with the syringe so as to react at the room temperature. The reaction is traced
with TLC. After the reaction is completed, the reaction solution is concentrated, and the
product is isolated with column chromatography.

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




-20_ follow ng by adding trifluoroacetic acid and raising the tenperature
to the room tenperature. And, the reaction is traced with TLC until the
compound | is reacted conpletely. After concentrating the reaction system
and r'epovin Iuor e aci d co | et el t he substr |s dISS ved
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-20_. aigﬁtn, N- net hyl nor pholine (NMM and CICOO Bu are added orderly. The
reaction product of the conpound I with trifluoroacetic acid is dissolved
in tetpdmplofuran and then transferred into the above mxture with the
syringe so as to react at the roomtenperature. The reaction is traced
with TLC. After the reaction is conpleted, the reaction gok
concentrated, and the product is isolated with colum ch#omatography. For
t he products, ,;he conpounds wang520, wang337, wang405, “Wgng450, wang520- 1

and wang4620d MareCopr epqy _d by the reaction procedure 1l,~{he conpounds
wang420, wang462, wang vvag516 wWiRg%88, wang, 568, ihamg502, wang530,
wang504, ] 866, 2f, wang®82,~weng538, and wapgdoo=-re prepared by the

procedure 2 r’n9520 and t.u

1 ~ ounds wang516- 1, and
wang591 are prépared by the procedure 3 weettife CRREHNd wang520. In the

fol l owi ng preparation exanpl e NVR is neasured with rcury Vx 300M
manuf act ured by Vari an cooperatlon. NVR criteria are HC 7.26/7.77
ppn{ CO&Y e, room temperature, the compound |l (466mg, 1.78mmol), the compound 1 (576

mg, 1.96 mmol), sodium acetate (146mg, 1.78 mmol) and 2mL of acetic anhydride are
mixed, following by heating to 170_ until the system melts, and maintaining in the
molten state for 1 hour. Then, 2mL of ethanol is added into the resultant mixture, and
then cooled to the room temperature. 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%). '

'H NMR (300 MHz, CDCls) 8 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 Hiz, 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, CDCly) § 28.17, 55.79, 81.23, 11528, 117.92,
119.11, 123.09, 125.74, 128.02, 129.29, 12941, 132.18, 132.75, 133.29, 133,71, 134.99, 141.57,
143.46, 151.37, 152.08, 159.93, 163.13, 167.46,
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_H C 2.50/39. 51ppm (DSMO-d6) ; and_H C 3. 31/49.15 ppm (Met hyl -d3 Al cohol -d).
The agents are provided by Shanghai Chem stry Agents Cooperation. And, the
products are purified mainly by the colum chromatography. The silica gel
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At the room temperature, the compound Il (1.46g, 9.6mmol), the compound | (1.9 g,
10.7 mmol), sodium acetate (0.8 g, 9.8 mmol) and 2.8mL of acetic anhydride are
mixed, following by heating to 170_ until the system melts, and maintaining in the
molten state for 1 hour. Then, 5mL of ethanol is added into the resultant mixture, and
then cooled to the room temperature. So the yellow solids are separated out and
filtered to obtain 2.0 g of product, the compound wang337 (yield: 62%).

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

i i TH (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
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ocH4v 111" (WWg 520-1) H .wang462-1 |1 9 At the roomtenperature, the
conpound Il (466ng, 1.78mmol), the conpound 1 (576 ng, 1.96 mmol), sodium
acetate (146rrg, 1.78 mmol ) and 2nL of acetic anhydri de are m xed,
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J- 3 9 FE F% 8.22-8.26 (2H},

9 93 ( ?Lé 50 i ko f‘r E@?%;éffé ‘E((%H) é@ 3.91 (s,
(Qﬁ-( Hg,;ﬁgvﬁ 7(2@,07@_7701341)(%02 00 Hz, ) (m 1H),
766(&3H)J—81Hz 2H), 7.71 (d, J= 4.8 Hz,1H), 7.99 (d, J= 8.7 Hz, 111),
8.05 (m 1H), 8.10 (d, J=8.4 Hz, 2H), 8.19 (m 1H.. | 11 J[E(w 7) At the
roomtenperature, the conpound Il (1.46g, 9.6muvl), the ound 1 (1.9 g,
10.7 mmol ), sodium acetate (0.8 g, 9.8 nmmmol) and 2. 8nlL acetic anhydride

are mxed, fold ond @by heatlng to 170_ until the systep¥nelts, and
5@ {ofh-@ihanol is added

mai ntai ning in the nol t eff® eof or 1 Reeia Then,
into the result m xture, n"cooled t0 thg nedm tenperature. So

the yellow solids are separat and flltert obtaln 2.0 g of

product, the corrp’bund wang337 ( |eId 629%) . 194K (300M—Iz5 CDClS) 8
235(s 3H)37(s 3H), 71(dJ84Hz TR (s, 1H),

7. 50- 59-7.65 (2 3 5Atther

{ enpert Besiodm S pRRiabists the compingd i @08, 19 ﬁﬂ@m (0 2y 1.1

mol ), mgoammra@at gediupsaagtata (62mm1)0 moh) and 6mLa@feacetlcaﬁnpmrl<tfeaé@ e
mixed, following by heating, and maintaining the system at 210 to 230_ for 1 hour.
Then, 5mL of ethanol is added into the resultant mixture, and then cooled to the room
temperature. So the yellow solids are separated out and filtered to obtain 100mg of
product, the compound wang450 (yield: 22%).

'INMR (300MHz, CDCl;) 8 3.97 (s, 3H), 7.21 (dd, J = 4.8 Hiz, 3.9 Hz, 1H), 7.30 (d, /= 8.1 Hz,
1H), 7.37 (s, 1H), 7.70 (4, J = 5.1 Hz, 1H), 7.73 (dd, J = 9.9 Hz, 1.5 Hz, 1H), 8.02 (d, /= 3.9 Hz,
11D, 8.09 (d, J= 1.8 Hz, 1H), 8.33 (d, J=9.0 Hz, 2H), 8.40 (d, J= 9.3Hz, 2H).

Example 2

s

Cita
o CTEA/ C.H;Cﬁz i, CHCl
Hz

HOOCF3C.H, wangi20

The compound | (50mg, 0.1mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20_ following by adding 1mL of trifluoroacetic acid
and gradually raising the temperature to the room temperature. And, the reaction is
traced with TLC until the compound | is reacted completely. After concentrating the
reaction system and removing trifluoroacetic acid completely, then the reaction
intermediate is dissolved in 2 mL of dichloromethane, and cooled in the cryohydrate
bath at -20_, following by adding 40 _L (0.6mmol) of pyridine, and gradually raising the
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m xed, follow ng by heating to 170_ until the systemnelts, and mai ntai ning
in the 10 nolten state for 1 hour. Then, 5nlL of ethanol is added into the
resultant m xture, and then cooI ed to the roomtenperature. So the yellow
sol i ds, are separ,at d out and Ite d. Th res due, li.gu concen trated,
and  HEILIE P anam ey shuperbe reschioniabaced it e Thedgecionne
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4.8 Hzg .24 (s, 1H), 7. 1-7.57
(211)07%0770(3H) 802(de 36Hz 0.9 Hz, 1H), 814419 (3H).
rn (ws t he corrpoundll (262 , 1.0 nmol), the
compour) %“’E{g‘w 5%8’%2% b TPn7 4L 6 ‘t@‘{‘é%“@s’ O & ) and 4nlL of
aceti c “ARAYEr /A &4 Hai0Q 8 TH0F H76 (orlir LoD, B4, #1536 Beneh HyplEm Bad ni ng t he
syst em‘ht= %%S%GJ“ﬁbﬁznﬁDﬁéwrZPDThen 5mL of ethanol is added into the
resul tant mixture, and then cooled to the room tenperature. So the yell ow

solids are separated out and filtered to obtain 100ng of=, product, the
conmpound wang488 (yield: 229%. (VR (300MHz, CDCL1) 'S 3 97 (s, 3H),

7.21(dd, J= 4. 84Tlz, 3.9 Hz, 111)%°7.30 (d, J= 8 1 Hz, ud - 37 (8, 1H),
7.70 (d, J= 5. 1LHane 1’Il€fyéﬂﬂa 73 (@0p J= Qubockih,mideudiz, 1H)J 8.02 (d, J= 3.9
Hz, 1H), 1t 87 33¢d, = q 117.08), 8.40 (d, .=

9. 3Hz, 2100 EXa
into 2nmL of ~di" Y
foll owi ng by adding 1 nL of th uoroacetic acid amd gradually raising t he
temperatUre to the roopmdepppRTature. And, the reactiof is traced with TLC
until the cohpound | is react ed conpl etely After concemiahi ng the
reaction systemand renoving trifluoroacetic acid conpletely, then the
react i Dime contpaumeldi (80ang s0 dinsaol)visdissolvedrintof2ril dfildicliorinhethanepadddsol ed

int h%wé(&hyﬂi@g:goh%l?éieadath 20 20T Il ByPYIRAG 1ML P triffuck Sa&tRRAdid Of
pyri d'éWd g?eﬂﬂja(?lg/ 'ﬂﬁ"rlué ¥hé ?ér%b@patb%eto 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 |,

following by adding 40 _L (0.6mmol) of pyridine, adding the compound Il (27_L,

0.39mmol) and gradually raising the temperature to the room temperature. The

reaction is traced with TLC. The reaction solution is concentrated, and the solvents are .
removed to obtain the crude product. The crude product is chromatographed over

silica gel column with petroleum ether/ethyl acetate (1.5:1 v/v) to obtain 26mg of
product, the compound wang462 (yield: 56%).

mmol ) is dissolved

"H NMR (300 MHz, CDCls) & 2.19 (s, 3H), 3.88 (5, 3H), 7.12 (s, 1H), 7.20-7.24 (m, 2H), 7.55 (d, J= 1.5 Hg,
18, 7.60 (d, J=9.0 Bz, 2H), 7.71 (dd, J= 4.8 Hz, 0.9 Hz, 1H), 7.7 (br, 1), 7.97 (d, J=8.7 Hz, 2H), 8.03 (dd, '
J/=3.9 Hz, 0.9 Hz, 1H), 8.07 (4, /= 1.5 Hz, 1H); “CNMR (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, 15163,
160.63, 163.28, 167.60,168.99.

jﬁwa i PRCOCIIE, pyriding, CERCl
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11 tenperature to the roomtenperature. The reaction is traced with TLC
The reaction solution is concentrated, and the solvents are renoved to
obtain the crude product The crude product i's chromat ographed over silica

unm vvrth | eu ther /v to bt ain 38 of
0 oduaTie eatnoopld i, ;a% | & §sofadyintor et dipbigme@areind 15 04
(s, 3Hyooled Inthe coyohygrate) atrr 72% follping birzaddirg 1rrrL e’étr(fhr@roapetlg acitHz,

1.5 HZandLU}adLFaIIVJra(sﬁﬁb tI:ilc—‘ témﬁerézturé)thtH'éZroo‘tﬁl)tem'pe?ﬁufé Add, Hhelredtior id |
8. 03 p]d't'?nd Bireacted co Ietﬁg After congentratl 8g the

(d,J lre % Hztrﬁ 0 tﬁ P@cr
m%rmr% L T

and grfatlowing byaddding 4hie Lt €hpemaokiref pyridine, adding thepeoatpound Wn@3 Lhe
r eact i @2mirfol) thdgeddivdllyraidity the idmpdraturend ehe todmitémperstlies] Themeketicn V.
After §Ori?§@ék§ atH 'TQ_CE h?hen%aa%hbﬂnsaﬁﬁéﬁ% cre‘?lrf‘i‘é\féd'gahg' Fh'e“Qc?lQéﬁf%t hfe aci d

conplete ac on | ter | ssol v

di chl JE wréﬂo ob{z15 b8 LS HrSHEC ¢ gorf & plodusis %%rO%ngaPB?r Qehg by
addi ngsilen gel qoiy ramwrrh)p@rolsym etheeethyhacsigte (fe! c‘:’é’r}ﬁ@@héﬁ"ﬂl Sgrof product,

0. 39mﬂhb)compmg\dadalag534 (veeldi BGfoh.he tenperature to the room tenperature.
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and t h&Md& GeOVIK5DES®d,) S BIUGY 810, im(@mﬂmﬁﬁaﬁrgdggpﬁgqfﬁchg7];%1e crude

pr oduc {15, 350758 QR BQ, 20868k, OVEE, /= 8h b, 59, 598k ﬁg petrol eum
ether/ethyl acetate (1.5:1 v/v) to obtain 26rrg o pr duct, the conpound
wang462 (yield: 56%. |IH NWR (300 MHz, CDCI3) 8 2.19 3H), 3.88 (s, 3H),

S,

7.12 (s, |H), 7.20-7.24 (rn, 2H), 7.55 (d, J=1.5 Hz, &M, 7.60 (d, J=
9.0144 213) L%, 71(dd, J= 4.8 K, 0.9 HZ, 1H) 7.77 (bgly 1H), 7.97 (d, J=
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(40ng, O. 1gm™ol ) is dissol ved=-fnto 2nL of dichl oro hane and is cooled
in the crhydrate bat h at ¢ 20 foll owi ng by addi M, mL of trifluoroacetic
acid #&nd# gradually rngéagbphe tenperature to t -roomterrperature. And,
the reactign is > I (wang516)

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
following by adding 40 L (0.6mmol) of pyridine, adding the compound Il (25_L,
0.2mmol) and gradually raising the temperature to the room temperature. The reaction
is traced with TLC. The reaction solution is concentrated, and the solvents are
removed to obtain the crude product. The crude product is chromatographed over
silica gel column with petroleum ether/ethyl acetate (4:1 v/v) to obtain 25mg of product,
the compound wang516 (yield: 62.5%).

' NMR (300 MEz, DMSO-ds) 6 1.57 (m, 2H), 1.63-1.77 (m, 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=3.9Hz, 1.2 Hz, 1H), 8.07 (d, J= 9.0 Hz, 2H), 8.10 (dd, J= 4.8 Hz, 1.2 Hz, 1H), 8.18 (d, J= 1.8 Hz, 1H),
10.35 (s, 1H); °C NMR (75 MHz, DMSO-ds) § 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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traced wth TLC until the conpound | is reacted conpletely. After
concentrating the reaction systemand renoving trifluoroacetic acid
conpletely, the reaction internediate is dissolved in 2 nL of
di chl oronet hane, and cooled in the cryohydrate bath at -20_, follow ng by
adding 40 _L (0.6mml) of pyridine, adding the conpoupd Il (23_L, 0.2muol)
and graduallyvra|5|ng the tenperature to the roomte Qerature. The reaction
is traced wi t® TLC. The reactigg solution is concentrgped, and the sol vents
are renovedgt® obtain the crude pr odu g The crude pryogtit is

Ad i

chr omat ogr aphed- ¥ e i ca dell gml u L iedpdtifio| en et her/ et hyl acetate
(5:1 v/v) tofoptain I5ng of prgigs —trheconpount WRj§g524 (yiel d: 36%.

11. INN1 R (8QpMHz, DI\/BOdG 3090 (s, 3H), 7.22 (g{J = 5.4 Hz, 1H), 7.33,
(d, J = 8.4 2H), 7.39-7.4%8 (1H), 7.50-7.58 (2M), 7-83 (d, J= 8.4 Hz),
7.98 (d Hz, 2H), 8.4-8.22 (7H), 10.74 (s,~411), 1 The conpound I

(40ny, 8mrb|) i s ditg&giiped i nto 2nL of di chl orenet @y and is cool ed
in the cryo’nydrate bat h at -20 fol |l ow ng by addl ng 1 nmL of trifluoroacetic

T e Tl BBBRBURE Selsoablier FAbl R ERgY af £
conpl e#q91§d Imfh%pry@@uééa’fer%h 2hefo }Oéﬂag ibyraddjrg dmlaaf trifieseacsyic acid
trifl Land)gmduailyaalsing:dnmrtemﬁé;atutdﬁm theaodom rtempieeatoresli Ane, thesredictisplived in

2 nL qfraéuopw.mrvmtmﬁmhe Fothpowrlceis reddiéd % @ga‘;ﬂ@te@%dhcéhtraﬁ the

‘Eg|5| E"}‘eﬁ t@éf dél Pen;év:ﬁaltﬁmo)acgﬂc g%lﬁ' eg&bz &HQR@P&%%@'
{ enperisidsovadin 2aak A Sichiowomethage, dn chiDe. qrxa'axéjra batrat @9
concerfolawing bynadding 4@ te(l.6munel) ofepyridide: eddingathe chenpounde!lp@ddlct .

The crmﬁmmoliodndtgraéuadlyrnarmtng)g"reatdmwbrauﬂe to $}né resm geinperdturs) Thiel ﬂeapﬁtbni ol eum
ether/ ugtthyéediwﬁtramd 4TﬂeVr/e\§}:ubﬁ r%"té’&juﬁhd thieh§o 8RO BRe!

wangs
1 63 ]r@ U%E i’%ﬁ cjirb| ogﬁ E&‘ t%s g%gr% J%r oyen | (m
%]coj gvgfh_getiqj‘?umﬁr}bgr yl gcetgteb% ﬁ.ﬂobtpl@ 0 odycty 1y

Hzthem)np@r@awmﬂ% (Viedd B4%).. 2Hz, 11

8 07(d J=9. 0Hz, 2H), 8. 10(dd, J=4. 8Hz, 1. 2Hz, 1H), 8. 18(d, J=1. 8Hz, 111), 10. 35

(s 1F15NWQ®WI@W6M42°Smﬁlﬁﬁ)(m@HBErWQg 13@3@%)2&3%57731& 274, 118. 71,

119. 04 (aal23.152, 3.9 B2 BD,77,39 (d, J= 8.1 Hz, 1H), 7.85 (d, J=8.7 Hz, 2H), 7.92 (dd, J= 8.4 Hz, 1.5 Hz, 1H),

128, 51 332@, ifif,s022@, 7247 131019 #32=71804 BBHA M) 35UAS1535,.160)10540,186, 144. 42, 151, 0

4, 159.524ak07s ¥y, 3 £)35 77811483, $o7€114A3, 118.73, 118.93, 123.53, 125,32, 128.54, 128.81,

129.32, 131.22, 132.80, 133.36, 135.46, 135,53, 140.88, 144.24, 151.05, 159.29, 162.91, 166.96, 172.44.

el

i (i. I (erp558)

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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| The conmpound | (40nmg, 0.08mmol) is dissolved into 2nL of dichl oronet hane,
and is cooled in the cryohydrate bath at -20_ follow ng by adding 1 nL of
trifluoroacetic acid and gradually raising the tenmperature to the room
tenperature. And, the rea ced Wth TLC until the coO

react e@’ﬁl%’ é’tye?9d'“ﬂf f"@ ﬁté@%@?{??gt? yigige, adding g?? Hp Vi ng
trifl u@?ﬁ%@lr) iaadrpdualibniising the tarpeer @ttpdhelrmrartﬁﬁmeaatgre |T§16dfe§§BOKyed in
2 nL ok ttacéd owvitmeElGn&hearehdtionl solutiontisecongartyaiedt andathe ablvehts are

fol | onighgovad &l @bhsin4Pe trud@. SrodRkl. Phe RYUASINISdu@ddi SitohtiograpRed el |

((233 Ié’r5| ich m AN gﬁib'lghh‘y trh@(h/é{ Wa §'oBidi £ cf
Loxenﬁﬁﬁgﬁ%w?ﬂgfé X}%lﬂt ég éfenﬁ%fﬁ?(:ﬁ) fﬁ?a?ngﬁe E?%giuﬁ?g}juct

The crude product is chrorravz)‘gra hed over silica ‘%Zl colum with petrol eum
v d

et her / eBMR @0yt EDPu- 5895 fo 3it4d3 EptHli 498 S5 70 BF GBI’ @A conpound
WaNgA4 8815 FEmgHD, G494, T30 HUVR He 300 914, T~DVEGD 4B} 115, 109 8012 | 0. 85 (m
2H), 1.8 dm-35N, 128z 88, 5080, J3BY Hz, TA36 (ds7= 15y, 1HY8.83, L9dd, |, T= 5. 1. Hz, 39
Hz, 1H), 7.39 (d, J= 8.1 Hz, 1H), 7.85 (d, J= 8.7 Hz, 2H), 7.92 (dd, J= 8.4
Hz, 1.5 Hz, 1H), 8.04 (m113), 8.05 (d, J= 8.7 Hz, 2Hy=. 8.11(dd, J= 4,8
H, 1.2 Hz, 1y 8.18 (d, J= 1.8 Mz, 1H,10.68 (S In)Y’ 13C NWR (75 M¥,

[ 4% 71, 118.73, 118.93, 919353, 125. 32,
128.54, 128.81% 9 ,_ ﬁlecﬂg&l 22, 183. 80, (BGemka B 46, 136,53, 140. 88, 144. 24,
id 1 L4 0.08mml ) is

151. 05, 159.29,(162-91.-166-96, 172
ffane, and is cooled/ the cryohydrate

di ssol ved i ntg~\2nL of dichl oron®

bath at -20_.f® | owing by addi #gf™1 nL of trifluoroadgpic acid and
gradual |y ring the tenperatyre to the roomtenpédature. And, the
reaction 4™ traced wi tfackleRMtil the conpound | i§ Teacted corrpl etely.
After concentrating the reaction systemand renoving &&##uor oacetic acid
conpletely, the reaction internediate is dissolved in 2 nL of

di chl ofereohgpoendan@Ocup| RA8mmdljés disgolvgdrintoe2inbtdf dichloBinethadef ahtidsv ng
8y2§1qrghdwe(frﬂw the CRPyaRAtE KRth RY L2l 'P(?lovgrﬂ §ibydaddifg GI‘Pﬁ‘IPrBfJHﬁlulo\foée?e?LcLacrld The
0.2k a%f%%ziﬁ femBer R LERE I Bt dre RAT GRS,
the sdfefat s Ctomﬂﬂn&'i IS Fracied, Gemplesé e AteF oG ifatl ing doRict i s
chr ondeaghiap Rkstesyand rempyiog tg@uor@ac@mrmaomtq@nmaetew éherreadtion/ietenyediatet at e
(4:1 visudissavediralmP @fglicilofonoethane, andieookzeipinuhe ovpolyndiate pathl at -2879) .

following by adding 40 _L (0.6mmol) of pyridine, adding the compound Il (23 L,

0.2mmol) and gradually raising the temperature to the room temperature. The reaction

is traced with TLC. The reaction solution is concentrated, and the solvents are

removed to obtain the crude product. The crude product is chromatographed over

silica gel column with petroleum ether/ethyl acetate (4:1 v/v) to obtain 22mg of product,

the compound wang502 (yield: 56%).

15 NMR (300 MHz, DMSO-dg) & 1.81-1.94 (m, 2H), 2.12-2.28 (m, 4H), 3.29 (m, 1H), 3.89 (s, 35, 7.31 G5,
1H), 7.33 (m, 1H), 7.40 (d, J= 7.5 Hz, 1H), 7.87 (d, /= 8.1 Hz, 2H), 7.94 (d, J= 8.1 Hz, 2H), 8.04-8.08 (2H),
8.12 (d, J= 5.1 Hz, TH), 8.19 (s, 1H), 1020 (s, 1H)=
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"H NVR (300 MHz, CDC13) 8 3.95 (s, 3H), 4.13 (s, 211), 4.68 (s, 2H), 7.18
(s, 114, 7.19-7.26 (in, 2H), 7.39-7.50 (m 5H}, 7.63 (dd, J= 6.9 Hz, 0.9
Hz, 1H), 7. 69 (dd J 4.8 Hz, 0.9 Hz, 1H), 7.74 (d, J= 9.0 Hz, 2H), 8.01
(dd, J= 3. 1H), 8.10 (d, J= 8.7 . Hz, 2H), 8.16 (d, J=1.5 Hz, 1H)
8.56 (&he m)npounq‘H&Qm%éL%mqlh@nﬂss@ve@mﬁﬁl3@@%1!@391%%&%@@%8

di chl crasied fmthe crypbyirate bath ali -20_ fallowing blyyatiding 1ot of tifluorgcetiolacidhi ng
by addirt)gfadiali9fralsing khetarapetdttreaty the mwngém@eaétbr'e rAh, the reletion is

tenpery ééroemﬁtﬁ 'ﬁf@ Jrﬁ‘.l"’trhé BRI gtnd" Prs r%%‘é ed E %’?te'r%onfséﬁ‘ﬁ?ﬁ’rfg"tﬁé‘ TLC

until t

cent A
oact IBRCIGE SR AN E%W'Hé 1 9fP§§?tb°a%%¥ .cengpé?et&'vcﬂ?ﬁg Sb " H@eﬁ? 818t i on
i nt er igdliggalveq i dingk of dichipromethangs and eaplsAondhaHikoh seqﬁa eckatheat 2A_t he
cr yohyfaHawingohyhadding 240 , L (@6momdlhgofbyyridioie ngdding_the Goswpaoing bf(28yEi di ne,
addi ng.phenelpERe gRsdUdlly(rARking thedtehiparhiurans ties rsbmémpeitaie) Theleaction
t eﬁpeflétfﬂé&?d %EH‘@rL@Oﬁhé SERetish (ngcﬁut@“?% r@o?f&bh%ted Saﬁ& %Edscyﬂléﬁt !afO%bt The

reactlron Y tﬂj Btal 8nce§trat the sql v S are0 Y ‘% 9 ain
the crGMOVILIR, e ES Gt lpdltt & CHffo AT Jpometd Eeg xS
col umbikiga gelsolynan &(ith @tﬁéew@te{beﬂa@yt @@%atez:(‘m wv\))to pbtaibe4my ofnrgdiest,
pr odudhe contfpoundnpangfiB Ongmed 8087 %y.i el d: 56% . 'H NVR (300 M 14 DVMBO-i4) S
1.81-1.94 (m 2H), 2.12-2.28 (m 4H), 3.29 (m 1H), 3.89 (s, 3H, 7.31 (s,
1H), 7@%@@01\4}@01\4304405 (189-1.8L6H), 155- 1«&1(&11,@19(3171?8,738?@ 323Gz, 2H), 7. 94
(d, J=78.ch 1Hiz7.4124])= 88108, 887087 DHiJz, 2H), 895K 7 € 811 HaJtE), B.p4lmHE), 8.084), / '8. 19 (s,
1H) , 10=20ud 8y, shd (=435 TS 26 @mpundd o )40y, 0.08mol ) is dissolved into
2m. of dichloronmethane, and is cooled in the cryohydrate bath at -20_
following by adding 1 nL of trifluoroacetic acid and gi@dually raising the
tenperature ;{%ﬁthé room tenperaikyre. And, the reaction | traced wth TLC
9

until the co und | is reactedy®onpletelyy. After conceni ati ng the
reacti on systef) apd wemded ng t bl uoroﬁj w%éfi onphétdel y, the reaction
i nt er nedi at e l’ tH-ssotved~i n 2 y 5 1% d cooled in the
cryohydrate ga¥h at -20_, fol e ¥i ng by adding 40 _L_(® 6mol) of pyridine,
addi ng the gofpound 1 (23_L, 90 2nmmol ) and gradual Iral sing the
tenperaturg 4o the roomtenpature The reaction His traced with TLC. The
reacti oBes®0l ution is nt.r-dat ed, and the sol vent e renoved to obtain

t he crude product. The crude product is chromatographe@eess®r silica gel
colum with petroleumether/ethyl acetate (4:1 v/v)-to obtain 24ng of

Producty. compound I (40mg, 0.08mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20__ following by adding 1mL of trifluoroacetic acid
and gradually raising the temperature to the room temperature. And, the reaction is
traced with TLC until the compound | is reacted completely. After concentrating the
reaction system and removing trifluoroacetic acid completely, the reaction intermediate
is dissolved in 2 mL of dichloromethane, and cooled in the cryohydrate bath at -20_,
following by adding 40 _L (0.6mmol) of pyridine, adding the compound Il (23 L,
0.2mmol) and gradually raising the temperature to the room temperature. The reaction
is traced with TLC. The reaction solution is concentrated, and the solvents are
removed to obtain the crude product. The crude product is chromatographed over
silica gel column with petroleum ether/ethyl acetate (6:1 v/v) to obtain 4mg of product,
the compound wang504 (yield: 10%).

'H NMR (300 MHz,CDCl;) & 1.34 (s, 9 H), 3.94 (s, 3H), 7.15 (s, 1H), 7.20 (dd, J= 4.8 Hz, 3.6 Hz, 1H), 7.23
(s, 1H), 7.58 (br, 1H), 7.64-7.69 (2ED), 7.72 (&, /= 8.7 Hz, 2H), 8.02 (dd, J= 3.6 Hz, 1.5 Hz, 1H), 8.08 (d, J=9.0
Hz, 2H), 8.11 (4, J= 1.8 Hz, 1H.
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t he conpound wang530 (yield: 57% . iH NVR (300 MHz, DMSO-d6) 8 1.241.48
(6H), 1.65-1.81 (411), 2.39 (m 1H, 3.89 (s, 3H, 7.32 (s, 1H, 7.34 (m
IH), 7.41 (d, J= 8.4 Hz, 1M 7.87 (d, J=8.1 Hz, 2H), 7.95 (d, J= 8.1 Hz,
IH, 804 (m IN), 808 (d, .1 8.7 Hz, 2H), 8.12 (d, J= 4.8 Hz, IH), 8.20
(m1H),10.31 (s, 11-1). The conpound | (40ng, O0.08moky i s dissolved into
2L of dichl egonet hane, and isfcooled in the cryohydigte bath at -20_

{ | uor9acetic acid and gr&ually raising the
tenperature tpwite FOSH enperfups (.o @get i op~'s traced with TLC
until the coppgund " TS ‘réact onpl etety—After*cofigéntrati ng t he
reaction sy§t&m and renovi ng ef1pl etely, the reaction

= i s dissolved in~# nL of dichl orometn, e, and cooled in the
cryohy e bath at -20_, ¢qgllow ng by adding 40 »o (0.6mmol) of pyridine,
addi ng The conpound IHoogg3., 0.2mmol) and gradual ym{ai ing the
tenperaturel to the roomtenperature. The reaction Wis traced with TLC. The
reaction solution is concentrated, and the solvents are renoved to obtain

the criecompaunt | (A0 UOBMATaYdisCdissSlved istaetralioiplichlo@nesthase) asd igel

;
col u iy DRI Bh/EHTROBERP b0 RSy 69 sl IiCoPHimbRo4tRe Hoid
p ﬁ@g“%,ﬂ@}@g@g ftggﬁgfhe@%ﬂ?éﬁw@ﬂg&n G 5@}?'34

pr oduct HP 0

(s, 9 ‘195%9@’?& 5% ¢

7.23 taged with TLGaintibihe compound. lsis- reasted sepletetyp Aftgr copegntyating the) |
8. 02 (rddctidrrsystémtand. réimeéizing ltlifjyor8ab&iq acid tontplételyhe Gdctios . inie(rdediate 1. 8
Ei_z, ﬁ:‘bis dl@sﬁ?;g\g@j ﬁpmgu!w dicm&@ﬁﬁthgn%ﬁéﬁ@bboiﬁa giﬁitaécdﬁryét&gdraf@%%ﬁ_ﬁit?@ﬁo_, _

L ch! GhRGR YE? c?cp 'zfo $OR.8Mm gpﬁfdf@ Y &gi § offfpound{I'@7' £ N9
by ad S ol | A
ténéiﬁﬂmol 8nd gEaquaibn RIsTHEL i tepaberayes t 1 foam fergperature fhedgagion, 1ic
unti | is Heaeeshgthd LC.i Ehe ggactian centilien ds yconsentiiatechnavdtthgt selyepiseare
r eact iremaiestt tenobtain thewrude prod it dfhema catdec peaduwtt do rohiretnatographed oeact i on
i nt er rgpeizaRl coRingh SHMH OHLAID t8 dBta?f 40inghbPpraRidhatie canpotnal wengH54 he
cry_ohyg{ ‘T’d:%@%‘_h at -20_, followi ng by adding 40 _L (0.6nmol) of pyridine,
addi ng( e Cotbound 11 (27_L, 0.2mml) and gradually raising the
t i h ' ' ith TLC. Th
e A e R o S
the crydg, pEaduglz30FREE! 149 sPERHGR 4, S0 SRS A8 &%Q@_“fﬁz,q, & H)Si lica gel
cOl U 34 - G5 Ehr 4 A oy A0, P15 H iy Ve L DL 54

Me P
o P:j'

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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(yield: 89%. 1H NWVR (300 MHz, CDClh) 8 3.83 (s, 311), 6.28 (s, 11=1), 7.05
(s, 1H), 7.16 (d, J= 8.1 Hz, 1H), 7.20 (dd, J= 5. 1 Hz 3.6 Hz, 1H),
7.39-7.41(2H), 7.50-7.55 (3H),7.60 (d,J ° 9UHz 7.71(dd, J—51

Hz, 1.2 d, J= 213) dd J=
3.6 HzS Ssé)'\t%d '@E{)mESJ @Ofoimﬁthaﬁe@”&oo ec%%ﬁraf}é%gt %tz' (

0. | mofojlowingiby saddiag 401 ghemanoldiof v icinet a@\wag thedcompound| | cmmgt he

cr yohyglo3tranbRtdnditgradlally ohising tige tgrraptatge ltonthefrodm térupeace. i Thaci d
and graefbh ¥ tradsd Withthe. tﬁi@@a@hé‘ﬁ 8olfiohN€ cHREENHEREW AR theSsolviils atdie

reactign b I %B?éin Eherllé C;{;F&Elhl:t e %P@é"b’?g%ct i éq‘?é‘ﬁﬁ?{}h)rﬁgﬂ% %Rzg%F I

Afte ncen
conpl eTilk8, 96 5l ity IPH:@@ tReRRAIE 197G G BFGUdty MP CAMPOIdoWENG
di chl olysht4l, and cooled in the cryohydrate bath at -20_, follow ng by
adding 40 _L (0.6mml) of pyridine, adding the conpound Il (10nyg,
_?_h03mréﬁmm1@izamum-&)édﬁrM9§;? 7Bh§_d e MpRL, 3% ML £1)] msghg;,ﬁqquagarper at ur g

e I encH), o -8 kmatedi, e § J-BAGE | L entrate
e e S R

product is chronmat ographed over colum with CH2CI 2 to obtain
19nmg of product, the conpound wang866 (y| eld: 449% . "H NWR (300 MHz,
DVSO-d6) 8 3.89 (s, 6H), 7.33 (dd, J=t488 Hz, 3.9 Hz, 2H), 7.36 (s, 2H),
7.41 (d, J= 8.4 Hz, 2H), 7.93 -7.96 (R11), 7.96 (d, 3 - 8.7 Hz, 4H), 8.04
(dd, J= 3.3 Hz, 0.9 Hz, 2H), 8.12 (dd, §=p4.8 Hz, 0.9 Hz, 2H), 8.17 (d, J=
83 Hz, 4H), 8.20 (d, J— 1.8 Hz, 2H), ’. (s, 211), 2f Accord to the sane
process, the conmpound 2f is preparedsu /fusing the reaction product of 1leq
of conmpound with trifluoroacetic aci fljand 1. 5eq of acetyl <chloride (yield:
56% . iH NWVR (300 MHz, CDCl3) 6 1.44 't, J=6.9 Hz, 3H), 2.24 (s, 3H), 4.18
(g, J= 6.9 Hz, 2H), 7.11 (s, 1H), .19 (m1l1), 7. 45 (m 2H), 7.62-7.70
(4H), 8.02 (m 1H), 8.08 (d, J= 9\Q Hz, 2H). According the sane process,
the conpound wang582 is prepared Dy uging the reaction product of leq of

t he conpound wang520 with trifluoroacetic acid and 1.5eq of diamantane

f I Ké 1.99
(glr—l)ny é@é}izrazﬂ%md %bﬁﬁed Fr&?é’@s tAS oHrhM@Sd Eﬁga)s wpa@acg?)uﬁng, 18 redblion

id

g

product of 1eq of compound - with trifluoroacetic acid and 1.5eq of acetyl
chloride (yield: 56%).

"HNMR (300 MHz, CDCls) & 141 (1, J= 6.9 Hz, 3H), 2.24 (s, 3H), 4.18 (g, /= 6.9 Hz, 25D, 7.11 (s, 1H),
7.19 (m, 1H), 7.45 (m, 2H), 7.62-7.70 (4H), 8.02 (m, 1H), 8.08 (d, J = 9.0 Hz, 2H).

According the same process, the compound wang582 is prepared by using the
reaction product of 1eq of the compound wang520 with trifluoroacetic acid and 1.5eq
of diamantane formyl chloride (yield: 38%).
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7.61-7.70 (2H), 7.73 (d, J- 9.0 Hz, M 8.02 (dd, J= 3.9 Hz, 1H), 8.09 (d,
J=9.0 Hz, 2H), 8.12 (d, J= 1.8 Hz 1H). According the sane process, the
conmpound wang538 is prepared by using the reaction product of leq of the
conmpound wang520 with trifluoroacetic acid and 1.5eq of benzyl acetyl

chl or i dB NMRi@D oz, 5 r 6 IR 193 058D, Mtz GaCDBYE BrS7. 8788 (s, 7.528) 11, 3. 92 (s,

3H), 7.7667.¢wzm)7 (d,J7ag:b9iz,7zH24.oz((2d:l)=3.97Hz§ﬂi¥,-8.341(§,(1‘3=|dbﬁz,3n§9.12((@!h1.& M, 8. 7 Hz, 2H),
7.62 (g 1H), 7.70 (d, J= 4,8 1h, 111), 8.02 (d, J= 8.7 Hz, 2H), 8.13 (m
1H). According the same process, the conpound wang496 is prepared by using
the reaction product of 1 eq of the conpound wang520 with trifl uoroacetic
acid and 1.5eq of chloro acefyltichloride (yield: 70%9. 'H NIVR (300 Mz,
DVBO-d6) 8 3.89 (s, 3H), 4.36 {S, 2y, 7.34 (S, IH),7.41 (d, J= 8.1 Hz,

1H), 7.88 (d, J 9.0 Hz, 2 : Q8 o 8.05 (m 1H), 8,12 (d, J= 7.5
147,2H), 8.22 (m 1H), 8.8 lH) s~ Exanpl e 3 The conpound
| (40ng, 0.08mmol) is disso fFoRpret hane, and is cool ed
in the cryohydrate bath at Adding 1 nL of trifluoroacetic
acid 19 and gradually raising the taggeraturey,o the roomtenperature. And,
the reaction is traced with TLC until the conpound |I is reacted
conpletely.,. After concentrating the “reactiaon temand r vin

Crifl ARG I SIS appate e ERmRSERdonRUOprS iSoprbareg BE Lito the

di ssol igagtiom proguct of Test ofdherrampewid wangs2e avitytrifiyordrceticyasid andtleSemt h

at - 20of hnizlyl acetylréhiarideo(yicldnd8%at t hi s tenperature. Then,

N- et hyl norpholine (NWMM (53 L, 0.48mvl) and CICOO Bu (21 L, 0.16nmol)
a][ e ﬁddsmmmy COEH e sué (;&Ehnmzf@m), M6 B, 1D U9k (2H26.14~7.715@),F7.@9@,t i onf pr oduct
of the compRYR7s Wit7idd Ly 2 G, ACA ) j@sphved in 1 nL o

t et rahydr ofu?ﬂ ar%I {{ﬂe?l (tragg?‘g?@?ﬁ&ﬁ‘f_gg?ﬁéﬁ%ggﬂv@’ fr%nb'xture with the
syringe so as to react at the roomtenperature for about 15 hours. The
reaction solution is concentyated and the solvents are renoved conpletely
to obtain the crude producy” ™ crude product is chromatographed over
silica gel colum wth petrol ebgsglher/ ethyl acetate (5:1 v/v) to obtain
12ng of product, the conmpound wang5{67/~1(yi ekd: % . tH NVR (300MHz,
CDCI3) 6 1.74 (s, 3H), 1.87 (s, 3H, Q. 18 dW.S Hz, 2H), 3.95 (s,
3,"H, 5.42 (m1H), 7.19 (s, 1H), 7.z “(2Hy, 7.63 (2H), 7.65 (d, J=
1.8 Hz, 1H), 7.70 (d, J= 8.4 Hz,wg&l), 8,602y(dd, J= 3.6 Hz,

According the same process, the compound wang496 is prepared by using the
reaction product of 1eq of the compound wang520 with trifluoroacetic acid and 1.5eq
of chloro acetyl chloride (yield: 70%).

TH NMR (300 MHz, DMSO-d;) §3.89 (s, 3H), 4.36 (5, 2H), 7.34 (5, 1H),7.41 (d, J= 8.1 Hz, 1H), 7.88 (d,/=
9.0 Hz, 2H), 7.93-7.98 (2H), 8.05 (m, 1H), 8.12 (d, /= 7.5 Hz, 2H), 8.22 (m, 1H), 8.89 (m, 1H), 10.95 (s, 1H).

Example 3

[+
Chlle
Ve .
TFA 7 CH;Cly e NMM, CICO, Bu/THE
Pl A .
i \ra\,OGOR(Ii)
f} .
BocH 0
HOOCF;C.Hy
I (svangS16-1)

I

The compound | (40mg, 0.08mmol) is dissolved into 2mL of dichloromethane, and is
cooled in the cryohydrate bath at -20_ following by adding 1mL of trifluoroacetic acid
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0.9 Hz, 1H), 8.09 (d, J= 9.0 Hz, 2H), 8.16 (d, Jam 2.1 Hz, 1 H)..
According the sanme process, the conpound wang591 is prepared by using the
reaction product of 1 eq of the conmpound wang520 with trifluoroacetic acid
and 2. Ceq of the conpound Boc-Ala-OH (yield: 18% . Exanple 14 vvan95688
wd77 Y gl g awm;%%tqrmmelfﬁjura)tmmﬁmgm t§mtﬂ>ie§%tél'€%/e‘élnq‘ e reRction is

di chl dragest witheTLC amdil ¢cheIlcothpaund7Bis feactdd) completely, Aftelr lconicagtratingtitd ng
0. 2nL rehcfRsn 3¢ éteheéﬁ@eemaoingtthﬂuo:(ohcb‘hc b@ldc&%pl@uﬂy rthé Gonisburer 11 399 miput es

at -7 S.
2L of eg er& 'S 3"%1&{1%62 %Lq&:{ ﬁa{a reac | dn %c%le&?n Flﬁlg bgrr fB%H{ ut es
at ihet ‘@’%‘Pnﬁ Frmt% i P 8o ThRD ine (NMI) Ohace
and t H db, &Hémmléuarepaa@@d Péd%’WtW%ﬁgﬂmﬁfPh 20
di chl cﬁ 6rtmdraate—20anff hemaohgmmrodmmasfethescmpmma witlhr triéldoveadetiardojdiisous

MySO4, dis&dlded aa il 6RfeB@hydiFuIRINUAR] B LtPénstérré@ Q{t@ttﬁé efb‘(ﬁé rﬁﬂ(ltlﬂ'@nmth

chro =2 n the
conpgﬁ‘h %\ﬁﬂ@%# t@tg%é&toéﬁﬁ? r%to*ﬁ r‘ﬁbB t 5 h EEr %?\

(br, irf g ‘é he solveqn ar%r%m( C%TEete‘y t%’ %l‘ cryde, |y,

4.8 Hzpro@metl)T hemrgge(pmodwc—i igC rcmzatogrqnheﬂ ewer( gilicaygelgcolumn, withipetrolepm (dd
J= 5. lethier/efhyd addtatel{®:1 vwiv) %o (abtaih=18mg bl pré@dict, $hédZoamhouhd Hamghds- 1H),

8. 08 (q ield:B08Y 12, 2H), 8.14 (m IH, 8.57 (b r, 1M The conmpound wang591
(3mg) iS dissolved into 1.5 nL of dlchloronethane and cooled in ice bath

T o Bl S RS GRS P b B,

h dth
react | g o0 {Baal 2 Eé(d’ﬁ(f‘t‘éfhB'f’?e77f’éﬂf\fn%‘t*ézr%‘%ls°%r@%épﬁéﬁ%s he

sol ven?? Hrd &P #4406 §16 T 8l HalB- r enoved by punpi ng to obtain 2ng of

t he product, the conpound wang 605 (yield: 65%. 'H NVR (300 MHz,

Methyl -d3 . Al cohol-d) 8 1.63 (d, J= 7.2 Hz, 3H), 3.95 (s, 3H), 4.09
(m11°1), 7,265 (s,1H), 7.267 (d, J = 8.7 &Y IH), 7.29 (d, J= 8.1 Hz,
IH,7.81(dd, J = 8.7 H, 2.1 HZ, 1R, 7.87/d, J= 9.0 Hz, 2H), 7.91 (dd, J
=51 H, 1.2 Hz, 1H), 8.01 (dd, J = 2 20.9 Hz, 1H), 8.16

According the same process, the compound wang591 is prepared by using the
reaction product of 1eq of the compound wang520 with trifluoroacetic acid and 2.0eq
of the compound Boc-Ala-OH (yield: 18%).

Example 14

OMe BCly/CHCla

H
wangs68 wangd??

The compound wang568 (11mg, 0.02mmol) is dissolved into 2mL of dichloromethane,
and cooled at -78_ for 10 minutes, following by adding 0.2mL of BCls/n-hexane
solution (1M) to continue reacting for 30 minutes at -78_. Then, the.temperature is
raised to -18_ to react for 4 hours. 2mL of ether is added to quench the reaction with
stirring for 30 minutes at the room temperature, following by adding 5mL of water. The
water phase and the organic phase are separated. The water phase is extracted with
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(d, J = 9.3 Hz, 2H), 8.25 (d, J = 2.1 Hz, 1H). Exanple 4 Experinents
testing on biological activity 1. Testing the expression of the report
gene Upon that GLP-1 R binds to GLP-1 or agonists, its Gsubunit is
activated to stinulate the adenyl ate cycl ase, whj ch mekes the increase in
The. o AICBRITTEMHCo AN AIGRN G BFase: IAOmBinede O Wi RODKArAUEMESTH t ho
pr oi nsand gogeenirated. ilhe caNe pr@dpoh@lsoatedmuer qmnnmmgma@ogfapbmmth o)
this rmstrskase atherethyl addiatet (M#2)34v)i totdbedin ahe thbmpovhdiweng477 (demg,iydeld:
activajeg) so as to increase the sensitivity of _- islet cells to glucose,
and |rrprove the expression and secretion of insulin (Diabetes, 2000,

vol . 4911 €.S n t he hunan enbryonal nephric
cell st ral n &&Ex%ﬁcp&r} taﬁ 6e ?Q%sﬁ%?ﬂ@dgg%ﬁﬁﬂés @xlﬁp i@/ vect or of
GLP- 1R“§& bz tHe 78k @r Esd Hﬁhlﬂhéﬁ@r«f—(ﬁlﬂmmém@@#éﬁml@ene under the
r egul atfizolD,Gf75 GIWPS.7 Bs, 28] $O2 @l £ARaLT:, 1HY 8.08@f £C4.7 it 91, €30@) 8, t 0 t he
candi dgie qq_ ound (Cell Biology, 1992, Vol.89: 8641-8645; 21 Proc. Natl.
Acad. Sci . .A. 1987, Vol .84: 3434- 3438) When screening the candi date
conpounds, the corrpound whi ch may i nduce the | uci ferase report gene to
express have the acti “ﬁ of activating G.P-1. 1.1 er| mental materi al
and instrunents Cell styFdin: HEK 293/ GLP1 RtLuc straiw«whi ch stably express
GLP-1 R and | uci f er as®&" - (Nati onal New Medi caments Se eeni ng Center) Fetal
cal f serum (G BCO BRL~Gooper ati on) Steady-gloTM | uciferase anal ysis system
(Promega Cooperati \__Stindsed.a&LP-1 (Si gma Coo Yatigp) 418 (I nvitrogen
e \CAT bon —e-exi-de—i-me ubat or o8 operatlon) Victor 2
counti ng T IIac Cooper ati on) kg -8 C O :
wang524 ~Ana 20, wang462, 2f, wang51 v516 2, wang502 and wang504;
'aa%nt aI pcess HEK 293/ GLP1 Wel | in 20000 cells/100_1/wel |

1.2 Exper
are inoculated into 96-wel | plate, are cultureé#t 37 overnight with DVEM

cul ture nmedi um cont ai ni.ng 10% of fetal calf
'Iehe compound wang599 (3m§) is dissolved into 1.5 mL of dichloromethane, and

cooled in ice bath for 5 minutes, following by adding 0.15 mL of trifluoroacetic acid.
Then, the temperature is gradually raised to the room temperature, and the reaction is
traced with TLC. After the raw material disappears, the solvent and trifluoroacetic acid
are removed by pumping to obtain 2mg of the product, the compound wang 605 (yield:
65%).

"H NMR (300 MHz, Methyl-ds Alcohol-d) § 1.63 (d,J=7.2 Hz, 3H), 3.95 (s, 3H), 4.09 (m, 1H),
7.265 (5,1H), 7.267 (d, J = 8.7 Hz, 1H), 7.29 (d, /= 8.1 H, 1H),7.81 (dd, J = 8.7 Hz, 2.1 Hz, 1H),
7.87 (d, J=9.0 Hz, 2H), 7.91 (dd, J = 5.1 Hz, 1.2 Hz, 1H), 8.01 (dd, J = 3.6 Hz, 0.9 Hz, 1H), 8.16
(d,J = 9.3 Hz, 2H), 8.25 (d,J = 2.1 Hz, 1H).

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

Upon that GLP-1R binds to GLP-1 or agonists, its G_subunit is activated to stimulate
the adenylate cyclase, which makes the increase in the concentration of intracellular
cAMP. Since the promoter region of the proinsulin gene has the cAMP response
element, upon binding of cAMP to this response element, the transcription of the
proinsulin gene is activated, so as to increase the sensitivity of _- islet cells to glucose,
and improve the expression and secretion of insulin (Diabetes, 2000, vol.49:1156-
1164). The screening model employs the human embryonal nephric cell strain which is
stably transfected with the expression vector of GLP-1R gene and the expression
vector of luciferase report gene under the regulation of cAMP response element, to
detect its response to the candidate compound (Cell Biology, 1992, Vol.89: 864 1-8645;
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serum and 500_g/ nL of (418. The candi date conmpounds wang516-2, wang502, and
wang504 are respectively diluted to 2e™mM 1pM 0.3mM 0.1mM 0.03mM 0. 01nM
and 0.003mM and the other candi date conpounds are diluted gradually from

3ot A e S0 ooyl S el ook s Bbal Wi s genmp e el b,
bei ng caideeunds, dhe leomping whgchwalay ipdace the luciferage Irepam@enettheeXpsesss ar e

cul t urleaveathe3ittivity ob46tiviatifgZsiPr. 6 hours. The activity of luciferase is
det ected according to the specification of Steady-gloTM | uciferase

anal ys1.4 Bystrieterkaltmatenidl and imstngnergsperforned with Victor 2 counting
machi ne. The positive control adopts 30nM of standard G.P-1. 1.3

Exper i Qelhstrhin: ¢HEK 29B6LEtReLuositait whichubtabdf expvess eéploP{1R)end Ificiferade

candi daffioRaNReWwMEdicin’htsS SeMiznity CeAfRrf i gure 1 and the table 1. The
figure 1 shows that the conpound wang 520 in a final concentration of 30_M

have pdig| 648pserifl BSIBCOMAL CobYeftidi) Which is inproved greatly conpared
f

with the activity o t he conpound 2f. In addition, the conpounds as shown

i n t hesfeall QId " haviferhbe afaRRis ﬂ%@é’ﬂ%ﬁ?&ﬁe@é‘% efftfdnyi ty of GLP-1 R

wherein the 'nedi an effective dose (EC50) of th conmpounds wang 520, wang

516. vewadarfcLreNESidRh Bbgertfiod) Wang502 and wang 504 is |ess than 10_M
Such result provides™the direction for determning the superior structure

of theghmggmﬁ,toggﬂ ogdrstiGpmpounds with GLP-1 R 22 The table 1 The number
of the compoundEC50/ _M wang52446. 5 wang5204. 6 wang46211. 6 wang5166. 85

21 13. CFoIRROBEBSH didxNB AR BAR A F AR T L HRrdbriyan0516- 26. 06

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 culture 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_I/well. Then, the cells are cultured at 37_ in 5% of CO, 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 (ECs) 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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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 celis/100_I/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 conpound 2f. 3. The test on the ligand-binding activity In order to
determ ne the binding activity of the conpound to the ligand, the cells
whi ch highly express GP-1 R are prepared, GLP-1 |abelled with 1251 is

used a d|n o the dat e c ound. en. the
oo ahOBEZaM SARG. BOETHAN naln ity SiAncsifealon g ki SETY (EryAGhigto
i sot opi® elaehweﬁaywellwéat@enmI/M@Htﬂrmbemgmudi@red akc3ar withdi % oftG{a2 tarfh hewry of

t he cahitk deheertaatiruoflintacelielal i is detdute @ \aecording t¢ Ihe pkcifiodion iofiol .

2000 V@imﬁ%&%én%ﬁre&mggabn%een, 2000 Vol . 5:377-84). 3.1 Experinental
material and instrunments HEK 293/ G.P1 R+Luc cell strain (National New

Medi cazrgrE eﬁﬁ{eqﬁgp regufeenter) Label ed conpound: 1251-1abelled G.P-1
(Arrersham | osci ences Cooperation) Wallac McroBata work station (Perkin

Ehﬁérﬁwaéﬁﬁ‘"'ﬂ res Tspﬂhe%%dceﬁﬁéilcﬂ?bprntr%emJ 8F cARAPR' sHowR h théhRy u?@igi ng
engi nékr ﬂéﬁﬁm ere t E%é ?%ﬁ@% i o R eas 2, o
COOper%&']C@ ra §H%{H He& éﬁé‘?ﬁ tig stigufation 2R PYRINeAA of
deoxyppcreﬁs»a nEhl(SSlrgimate@ob‘pair the m)npwrmﬂ\zfohapr@rgartmnhgﬁe@ﬂ mnylgnal

f 1 uor itdendrbisgion GioBePat Roag,a apLPL1RIi aigortiShandiem tKdesoncahtragent sf the
Cooper grh c{ Dt McFbhseshd 3'0e aRk! 10d Mt ebndeHifatoR! of SUAM Shows the

100 BCRER %gﬁ@%m 309903 bl BRGNS ok Hihs BcobBidn o1

24 Theh @é’ﬁ’ﬂ"QPé{ Honpound is diluted with dimethyl sul phoxide at the
concentr gradl ent of 0.1 nM. 1 nM 1 OhM 100nM 1000nM 10, 000nM
and 109, teﬁFvP the ligandspinding astvilyocess 105 HEK 293/ GLP1 R+Luc cells in

the logarithm rom h phase are incubated together, with the 1251-]abelled
ap-1 ! gd%r Aef e g‘?ﬁ%ﬁﬂ!’@éhgtm’éﬁf‘g @&F'V'Bbﬂfcfgﬁtqoé‘@ﬁ’%mdoﬁo tﬂ@ﬂ'ﬁ?“?’n""‘%@'@ W'Ba"t he

t est i rjgblyf éxpreseIGltR-dR ate peepared, GLRstinabeligd withadddiisgsedtas tHedigand,

non- | abkiledddipgsintd tie pemdidde eosmpdend.antiedidhe et Comigrrindebihds ahe

col | eceqd,peiidy BIP-9&dmpetitively, the isotope labels on the cell membrane reduce.

Accordingly, the affinity of the candidate compound to the ligand can be evaluated (J
Mol Endocrinol. 2000 Vol.25:321-35; J Biomol Screen, 2000 Vol. 5:377-84).

3.1 Experimental material and instruments

HEK 293/GLP1R+Luc cell strain (National New Medicaments Screening Center)
Labeled compound: ?°|-labelled GLP-1 (Amersham Biosciences Cooperation)
Wallac MicroBata work station (Perkin Elmer Cooperation)

TomTech cell collector (TomTec Cooperation)

The testing buffer solution:

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

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

The scintillation liquid (Wallac Cooperation)
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collector, follow ng by washing three tinmes with the washi ng solution. The
scintillation liquidis added into them and each well is counted with

M crobata counter. 3.3 Experinental result The result of the

receptor bi ndji nq experinment. is shown in the table 3. As shown in the table
3, t hel R msodidatorcampoungd ipditubed Arith dimethyd selphoxide gt ithe ieongenirafien es of
conpowgrasliend ot 8 A0M, rithMah@ri s 160M| 11 000rVIng@RO0nld and« 0810 nidonpound
substantially don't bind the receptor in the testing concentration rage.
The t abRdExpeTinentalnrocess t he conpoundEC50/ M wang524>100- M wang450>100- M
wang405>100- M wang327>100- M wang52060-1 O0OM wang462>100- M wang866>100- M
wang5 16F0H BEN 9HGH R B+l uio-delig i3 theviog@rithait grewtt phagbaresincubatad together

gl ucaggith lthé E°pridiell 8¢ -GLP-ACsEsite pepiids (thdinian Bokhdehtfaaionoyf 4Tphs} inuzaou al

for mul g ¢ W@s‘ﬁh? Lﬂ‘PeCrIE {H@ﬁ tat f&%'%@?@e\ﬂﬂﬁé‘t dﬂlﬁ% uﬁ’t@eﬂ‘ﬁé' %ﬂlabeled

S hony| Pesifige Beptils o ”1%9@@%%3%“&'@%@%3& SRR ark ColREted Wit Ha BEEC,

gr oup: callertar; falowing by washing threedimes withythevashing saftion. Thgisanttiaheni ns

t he sumpfid tsmlﬂecglnwﬁmm randidactywed liogeunted vkthxiMiicrobatayabuoisrl ;  substit ut ed

al kanoyl xy or al kanoyl am no whi ch contains the substitutent groups

i ncl udd.8cExperioggal relskibxyl or hydroxyl; C2-C6 al kenyl substituted with

oxygen or am ne, phenyl, benzyl, C2-C6 enoyl, C3-C6 cycl oal kanoyl,

benzoyThe sedist oft theadceptor-bjiding iexheriment & stovapin theafabted, As whown inhee

subst i fgpent3, gheusdmpBahdd2nBas! thexpéttenaffinity to GLP-1R, but the affinities of
compounds wang520 and wang516 are little week, and the other compound

substantially don’t bind the receptor in the testing concentration rage.

The table 3

The number of the compound ECsi/_M
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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al kanoyl am no, benzyl oyl, thenoyl, tert-butoxycarbonyl, adamantane
fornmoxyl, and mandel oyl; al koxyl; al kylam no; cycl oal koxyl ;

cycl oal kyl am no; am no; am de; al koxycarbonyl; cycl oal koxycarbonyl ;

al kanoyl xy; al kanoyl am no; cycl oal kanoyl xy; cycl oal kanoyl am no; carbam do;

uryl e carboxyl; and al dehyde group; X is 0, S, or NH
oS emet .

and e glucagon Ilke peptide-1 receptor agoni st accordlng

to the claim,1,, bein arac ed | t hat x is
any. one ot e SiBAPRIRE HEELE feodtat Aaonit Rayikgithe Shlubpa ARG i)
whi ch f8BRYR ns the substituent groups i ncl udi ng hal ogen, al koxyl or

hydr oxyl; C2- C6 al kenyl; C3-C6 cycl oal kyl; phenyl; benzyl; al kanoyl;
substi t ut edyal kanoyl which contains the substituent groups including

hal ogen, al Boxyl 1 hydr oxyl; C2-C6 enoyl; C3- C6 cycl oal kanoyl; benzoyl;
substi t ut ediibenzoy] which contains optional one, two or three substituent
groups i u =&l koxyl and al kyl am no; tert-butoxycarbonyl; benzyl oyl;

t henoyl ; "yadanght ane fornoxyl; and nandeloyl; and Xi is 0 or NH, 26 X2R2
wher ei :ﬁ:_.i-sﬁany one of the follow ng substituent groups: H, alkyl;

substituied alkyl which contains the substituent groups including hal ogen,
al koxy iEor hydr oxyl; C2-C6 al kenyl; C3-C6 cycl oal kyl; phenyl; benzyl;
al kanoyl; substituted al kanoyl whi ch contains the substituent groups

| ncl uof mehgnlsogge? Qg%xh dleiichi %,2 T s G prE¥g Bk 00V

benzoyl iona

e
oubat 1R BSHIUSGH GIRIPS NG HAR U %554 o S M (i o Lg.nsﬁ\hw
benzylsgléctedtremaiie; folawingngeaup: fal woiaydrowhcsub@ﬁuéedwlm)aﬁwrm ylsminor
or Aravhigh. cohtdirs ntheacibstitushtagduys indegiegdaaidgen, salkoyylooe ofdrok;
Iﬁg' gw&tmeat !aFk'é% lxy%PL!am%a laﬁin‘ﬁ('w RADSEhiai$dne! Mst&@t‘eﬁ*ﬂ &i ns
A 8?%%%5@#% b o
whi ch Rhﬁn 25 bﬁ”iob/ aﬁ@whcheﬁgow HB%‘HU" ic

ontalns optlonal one, two or three substituent groups mcludmg aIkoxyI and
alkanoylamino, benzyloyl, thenoyl, tert-butoxycarbonyl, adamantane formoxyl, and
mandeloyl; alkoxyl; alkylamino; cycloalkoxyl; cycloalkylamino; amino; amide;
alkoxycarbonyl; cycloalkoxycarbonyl; alkanoylxy; alkanoylamino; cycloalkanoyixy;
cycloalkanoylamino; carbamido; urylene; alkanoyl; nitro; carboxyl; and aldehyde group;

Xis O, S, or NH; and

anoyl

YisOorS.

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

z@ o
when Ary is

wherein R4 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 X, is O or NH,

1
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or hydroxyl; C2-C6 enoyl; C3-C6 cycl oal kanoyl; benzoyl; substituted benzoyl
whi ch contains optional one, two or three substituent groups including

al koxyl and al kyl am no; tert-butoxycarbonyl; benzyloyl; thenoyl;

adamant ane fornoxyl: and nmandeloyl; and X, is 0O or NHL X2 is O or NH 3.
The gl ucagonzl# k tide-1 receptor agonist according to the claimil,
being ofjajaltesi/zed in that, when Art is wherein each of RS and R6
|ndependently is any one of t he foll owi ng substituent groups: H alkyl;

substi t yipdeml kyls 2y 6He¢d¥ﬂhé"f@l§3vhh§ s%Ber&lbhtJ FBu p&r o1 RikyiNsUbedtUed ah@lt ogen,
al koxyl @, &}fﬂéﬁéyth q%&s' rﬁ% th i CP(§| &‘géﬁko |h8r“}€ droRFP L Ce

al kano E E ano co

i nclu Yta @)‘ 0@;5@% 6 Bi 8§ '&%oyl
benzoyﬂhe suhﬁittuemtt @@Ltp@nmwdlmnuhalog@rmnaléspwl @pﬂwydr@(yloﬁerCet ﬁﬁob'r Gsheee
subst i ¢yotodlkagriaipsenzoyl; wlibsgtuae d enkzogndhichldoyltaing optiohal dndyutvaoxgrcihirdésny| |
benzyl él)ﬂstltt‘ié]ﬁr@bbps AHSBIHP BkoXPr AR Hikyl&mstho; r@ﬂ%t@@car@aﬁylxbehiylgypr NH;

s(ﬁblstsltg Ré\" gr%upgtén% P(aﬁé W%‘Ebﬂ’t@u@ﬂ%@[&o% CH cont a?\rllmsngubst I tuent

groups i ncl udi ng hal)@ggn al koxyl or hydroxyl; C2-C6 al kenyl; C3-C6

cycl oal kyl ; phen enzyl al kanoyl ; substituted al kanoyl mhich cont ai ns
27 substi tuent 2R | udi ng hal ogen, al koxyl or hydroxyl; C2-C6 enoyl;

C3- C6 th benzoyl ; substituted benzoyl which contains optional
one, two or ree substltuent groups [ ncI udi ng al koxyl and al kyl am no;

tert- bu |

e deI Qi%éy P Y mdeﬁ %g?”qﬁ@ %Ejhé %lEH?/fﬁﬁb su%Qﬂt enlt_.e3
R i é‘i?&e 5 Syhstibted gikyl t°5'| ; 15 Ui, SUPEULAT! GRS, COIING (1
subst Mnm@n Alkryl wnihyBrookitGi-6s adtamli Cueacyeiealyk nhesylidengyhalksgew;

al koxysuhstitutgd ratkariayl GhicP6 cahtadms/the SibsIiuentodroapk ymclugingriydlogédre redidxyl

al kanoy hydroxyl; C,-Cs enoyl; Cs-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 X1 is O or NH; X, is O or NH.

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

when Arq is Re

wherein each 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; C,-Cg alkenyl; C3-Cs cycloalkyl; phenyl; benzyl; alkanoyl;
substituted alkanoyl which contains the substituent groups including halogen, alkoxyl
or hydroxyl; C>-Cs enoyl; Cs-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 X; is O or NH; Xz is O or NH,

R
Ars is o

wherein R; is any one of the following substituent groups: H; alkyl; substituted alkyl
which contains substituent groups including halogen, alkoxyl or hydroxyl; C,-Ce
alkenyl; Cs-Cg cycloalkyl; phenyl; benzyl; alkanoyl; substituted alkanoyl which contains
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substituted al kanoyl which contains the substituent groups including

hal ogen, al koxyl or hydroxyl; C2-C6 enoyl; C3-C6 cycl oal kanoyl; benzoyl;

substituted benzoyl mhich contai ns optional one, two or three substituent

groups incl udi ng al koxyl d al kyl am no; ert byt ox nyl epzyloyl ;

t henoy$uP Sé'é‘é%tngé%o?rd 5 ’ﬁl |or mﬂr%% ?469 ”IQMP &2 43§ 0 or

NH. 4.cyslqaikreyd benzoyt eqwnstlhged F@@ngoyjoalgl@ -qana;np@ptlpaemne éW@le'oﬁhr%@]onl st

accor ddutgtitwenttdreupk dholudiingalkegyichad @ky&amﬁ&ﬁ tert-bitakycdrbengiaivénagoyli st i s

Pr epargdnby, s8ASRRRNG Mo thﬁ?ﬁPJH&% dsﬁo%@a wherein each of Art
I ndepen % tltute phenyl

and Are ently 1s phe or su wherein the
substituent group ofx,kRhe said substituted phenyl is one, two or three
groups optionall §éﬁected fromthe followi ng group: nitro; carboxyl;

al dehyde; tert b to Rbonyl and thenoyl substituted with oxygen or

am no; X%riay, 3 NH, and Y is O or S. 5. A process for preparing the

gl ucagon- Ilﬁe peptlde 1 receptor agoni st accordlng to Rthe claim1, being

S e
I kyl which co ? nté\‘fl I e '
V\A‘] ,
al Er Flﬁﬁﬂﬂgt Pt leéj(ﬁoé‘{ kalr: \ffﬂ @Ak%'?}ﬂt gl%?t ﬂ\éc °§ ?%%5 I?‘%EPYJ‘dl ng
hal ogesubsatui@stﬁlkanowhwwxypnta@s tte aulradityent araups incuding mgn allghehy |
benzylor hAid@xgl | C-04bsriaoyiuCadCaldyalvajkanayi; cﬂsen:zmyl agutsstitined Iserystyl whdch
g;gFchdrﬁ‘éHéd' dpdioRal AR, tabkaxthret Jupdtioxent gfdudd iRBRMIng @k&Heyl and
contaifl gglwsﬁﬁw%toxy /b PW’ht? 5@%@ Weneif é@%{?%iﬁ%r‘l%ﬁé sV Rt
and dNRY lné” ri§39 8y NH: Xedm &/ PF amant ane fornmoxyl; and rrandel oyI X

0, S X I
INSH and 4x,4\0rgro§e§§ ¥Q;rprmarmg %he g? caggn Ilke pep |d%[]1c| receptc?rdae oenrlls eanctco}[dmg tc()) or

the claim 1, being characterized in that, the said agonist is prepared by condensating

)L OH
the compound Y and Ar{CHO, wherein each of Arq and Ar;
independently is phenyl or substituted phenyl, wherein the substituent group 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 Y is O or S.

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

R
y XiRg
X
the claim 1, being characterized in that, the compound Ri is prepared
1Rz
Ra
X
BocXs

by condensating the reaction product of compound © and
trifluoroacetic acid with the compound R1COX4, wherein Ry, 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,-Cs alkenyl; Cs-Cg
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6. The processes for preparing the glucagon-like peptide-1 receptor agoni st
according the clains 4 or 5, being characterized in that, the solvent used
in condensation reaction is dichloronmethane, acetic anhydride,
tetrahydrofuran, dinethylfuran, dichloroethane, toluene, benzene, water,
di oxane or any mxture thereof. 7. The processes for preparing the

gl ucagon-1 i ptide-1 rec r oni acco e clai,ns 5,

bei ng che{-‘ryéwﬁ’z%laﬁnﬂ Pﬁ'&%yﬁp ﬁf@”P |a§i~'ﬁ6tr'1t“tqdeﬁ{5‘@ gbwg'qhscqrrtams ﬂ?‘S to the
room t enpatbatituesnt gooupshischusting hglogeampikoxylLorehydrokylp 230 enayl268:Cs 8. The
prOCESSEScyfcMalna@@ﬁflb@idw tbrdagorydta rl@@npl?péulﬁ@tttﬂltécedmﬂz@yl agloichst

?ffg[ﬂ' l”Q:otn%n§ ;Eg oﬂé o% 'tl'i‘r%e s@iﬁﬁéﬂt' :fgrgg é?h(é)&ﬂ'aﬂa or
Conut o Aelgmid x‘%wﬁqﬁ%w aéd%f@?r mﬂx oﬁ‘ﬁ fﬁge rea{ B0

Use of the YiNidaydn Pke: gaph iofi&s1Xz apd gednderpidestly &z Coprdh Hgaf‘ Ia| mi
as nedi cdsénos Ghbr treating the car bohydrat e net abol I sm di sturbance-rel at ed
di seases such as type Il diabetes, insensitivity to insulin or obesity,

etc. 29 6. The processes for preparing the glucagon-like peptide-1 receptor agonist
according the claims 4 or 5, being characterized in that, the solvent used in
condensation reaction is dichloromethane, acetic anhydride, tetrahydrofuran,
dimethylfuran, dichloroethane, toluene, benzene, water, dioxane or any
mixture thereof.

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 Il diabetes, insensitivity to insulin or obesity, etc.
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