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GPR119:A Novel Therapeutic Receptor for Type 2 Diabetes and Obesity

SUN Feng-hui, WANG Pin-jia, CHENG Xi,LIN Lin,DAI Min "
Chengdu Medical College ,Chengdu 610500 ,China

Abstract; Type 2 diabetes (T2D) is one of the leading causes of morbidity and mortality all over the world. Epidemio-
logic studies have demonstrated that the patients with obesity have increased risk of diabetes. A novel G protein-coupled
receptor( GPCR) ,GPR119, was identified and has emerged as arguably one of the most exciting targets for the treatment
of T2D and obesity. In vitro and in vivo, GPR119 play a key role in modulating glucose homeostasis, food intake , weight
loss. This review summarizes the research leading to the identification of GPR119 as a potential drug target for T2D and

related metabolic disorders. In addition, an overview of the recent progress made in the discovery of orally active GPR119

agonists is provided.
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Table 1 ~ Pharmacological profile of compounds tested as GPR119 ligands
Ew A bk AN E ECs 225 ik
Compound Cell strain Reaction ECs, Reference
KIRFEZE
FELE VIR £ WK hGPR119-J¥ £ Dl il RAK [84]
OEA hGPR55-HEK293 cAMP [-F} ECso 2.9pM [84]
hGPRSS5 -k PRl ECs 3.2uM [84]
mGPRSS5-i# Rk b il ECso 2.9pM [84]
hGPRI119-2H} Sl ECs) 3. 2uM (4]
PEA hGPR55-Ji% 1} WA ECq 3.2uM [84]
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2-AG hGPR55-fi% £ bl ivall] TR [84]
CP5594 hGPR55-fifH}: DR Al Tk [84]
WIN55212-2 hGPR55-fif &k D%y 5alL T [84]
JWHI33 hGPRSS-Jh): b, vl T [84]
s i
TMEE-LPC hGPR119-RH7777 cAMP [T} ECs 1.5uM [85]
hGPR55-fifh: b, vall] ECsy >30pM [84]
mGPR55- i1k bSiR talll EC5, >30uM [84]
FEARE-LPC hGPR119-RH7777 cAMP [T} ECs 1.6uM [85]
T ik -LPC hGPR119-RH7777 cAMP | F} ECs 3.3puM [85]
LP-Z, el hGPR119-RH7777 cAMP |7} ECsy 5. 7uM [85]
LPI hGPR119-RH7777 cAMP [T} ECs 5. 7uM [85]
A AR
PSN632408 hGPR55-HEK293 cAMP |- Ft+ ECs 1.9uM [84]
hGPR55 -+ o stioaill] ECy 5. 6P~M [84]
mGPR55 -1k D&t ECs 7.9uM [84]
AR231453 hGPR55-HEK293 cAMP [Tt FCsp 5.70M [86]
HIT-T15 cAMP -7+ ECg, 4.70M [86]
HIT-T15 B 1% Z R ECs 3.5nM [86]
GLUtag cAMP [Tt ECs, 4.3nM [86]
GLUtag GLP-1 Bk ECs, 56nM [86]

3 GPRI119 g94&3E1hEE

3.1 GPRII9 5EEESW

T2D 3= 225 PR 2 JR I 25 kBT A 5 -4 B 43
WS AR, GPRI19 78 B-4 ig v &5 3235, ]
A3 3k TC A ) R A A 2 W A S 1 B B 2R 43 i
(GSIS) ,iZ i P B & W £ 4> S ik 51222
Chu 45 iz 18 GPR119 (1 /N4 + 16 & ¥ ¥ 30 7
AR231453 BRASHE = 1 H /N B I R 5 2, 3 1E
R RROBE PR OIS /N BG4 OB T 32 Be T, i X
GPR119 %[N /MR IC M > . LPC Ab 3 BE 15
B-4H A NIT-1, J5& 5% 2% 53 WA I, i B 2 34 A it 410
il 77 5t GPRI119-i% £ P siRNA #R AT DL 410 4 1% 7
,@[14,34] .

F— 7T, B 4y W 40 i GLUTag L 3% ik
GPR119, AR231453 Hll B4 L) , ML cAMP 7K |
T&, 0 ¥ GLP-1 4y i, 3 1 = 5 # %ME 09 AR
P i B GLP-1 #5470 ) exendin AT L) & {1
AR231453 (/E Y . OEA 7E/Mig L 40 jE vt w]
Wit GPR119 B4hn GLP-1 4334 . B GPR119 7E4k

PRI U e OB £ 8 S mT LA B i 8-
AR R GSIS A FH R , HU ik ] LTI AE R A 73
WAL 3 GLP-1 1 GIP 433, i 1 & AT 1A F T
A g 0 I R A R B o W, S8 B R I
BECSOL BARHLIR LA 21

ncreas Gu/l\/,")
= GLP1
- 1-N\
| [
l ............. [ ———— | [

2 GPRI19 ATHEMEIRIhEE"
Fig. 2 Proposed physiologic function of GPR119

IRIATHFFE 44 i GPR119 5 PPY e[ 21 i
FEE AL, PPY (e B SIS ML [t rp 23304, 410 1 R 5
B P 03 | s U A el 2 ST I ) 1 I 1KV
At AR, 40 4 U R A A Y I LA S
GPRI19 REMEIH i 94 15 PPY 75 [ b il 35 RE A QI
XA ATRER GPRI19 JA R U L —im %



200 KERT-PIBE S I R

Vol. 27

3.2 GPR119 SBEp

GPRI19 /& n] G& A9 B Bk 36 97 ¥ bR. fF
GPR119 #5138 51 71 PSN632408 M€ /)N i, 1 [&
/N R, MR IR T B AR /N B, R
2425 PSN632408 1 [ % £ ) 4% A F1 ik E
GPR119 Py 5 4 Fi f& OEA M £ AT LA & AIG /D B A
Y, A Lan #5H""7 OEA 7E¥F/EHI A GPR1197 /)
A RERF IR P, WA R B GPR119 (3%
PEME . X ATHEZ T OEA AHXHIR 1Y 35 4614 Fn ik
A s iEYE, T LA OEA 75 S ml vh kR 6 P 1%
PE, A, OFEA tL B A HE PPARa /1 510 4 BRI fE
140 /1N i 5 5 40 80 A Y e P R 4 g
L BAMEHGE TR T L LPC AR R,
R 5 HEAs , BHLIE Y HEL, (AAS &5 R R SE KR
o BRI, K VR IR ] S SO R AR, AR D HE
Ho

OEA il LPC J& & REWZ il if GPRI19 RFEAKIKE
T EGE— L RAUE. o T BB GPR119 5 AR KR
KR, THEAR W AR BRI GPRIT9 7 /N P A 5% HE i
SR ARER . AMAELHE— L X I GPR119 5
PPARa 4 S Y R 1E 45T B AR e ft
PR A

4 GPRI119 #zh5

GPR119 &k /Ny F A& 90, AN Al F GLP-
IR {2 RS h ), BB nas & 0% & 1 IRl i
T GPRI19 342N B AT R AT (M 25R00R0G 2 i 25 1
FHHLHEL, AR 2 i 25 2 & 1E 76 #F &8 AL 0 R 2%
GPRI119 s HFIRYT 12D JERESE
4.1 Arena A8 FEBIE BT

Arena /A ]S GPR119 8 h 7 5% 5 1 BR 19 2
A Z—, AR231453 J2H G B — MEsh ), 7E
AN ELAT R OB PR 9 AR (10 mg/kg, pos
T,.=0.5h,C, =9.84 uM,AUC =19803 h - ng/
mL,t,, =3.4 h) ,Z &YW GPRI19 YjfHghf 5t
HH] T AEH .

2008 4F AR231453 [y 4 Mgl A (1 3) 2,
i I R LR BE PR AT A -OR JE [ (Horp R —A4
SN - TR ER B B ML REER ) , B T — R 5
AR231453 2l (1861 3) 0 0 2 5, A B kAl -
AT APD668 1 APD397'°%) | APD668 7E f&
SR AL A MRS B 2 PR Y GPR119 (hEC,,

=0.47 nM, mouse ECy; =0.98 nM, rat ECy, =2. 51
nM) . 75K /N Y 1R G 2 B T 32 525 (oGTT)
H, HAWTR ARG 50 3 mg/kg, e RARGH & 10
~30 mg/kg, HFE 11d WA 25 L 25 M % . 7
Zucker WEPRI/ NEIHE K B (ZDF ) v, & BE A LK
FIESR = UM & , 2E3R F 1 A9 HbALe FH&, &
AR R, BRI 2 — ok H i AN s Be T PR
7E 1 I PRIRIG H fERE T2D (B A A A
(FUE: ph T AR P A 1 A T T I RS ™
4.2 Prosidion R F &K B zhF

PSN632408 & Prosidion 2y ® H ] #F &% 19
GPR119 34 zh7 ([ 4) "7 Bl 76 M IE Al b A h
T— R BN LB BN, AL+ PSN-119-1 , PSN-119-
IM PSN-119-2 %5 ([ 4) "5 w5 45 S WA
PSN632408 F1 74 A il B ( Sibutramine ) 25 5 401, fE
RS W AR E . 21 d A, 39 cAMP /K-, 32
o H A W TN 2 R I 22 Uk . PSN-119-1 fig 8
Hahn HIT-T15 B-4Hi il cAMP 7K -, ECy, 24 253 nM,
E,. 0 3.3 1%, 50 mg/kg H M & b 2 FEARR R 24
h (i 30 mg/kg MR &= 52 5 2 E M/ T2D
/INERABEAR () 11 IR A 2 Wi it 32 J7 . 5 DPP4 41 i 5
HEH , Al i 2 15 K BUm K GLP-1 f7KF. 30 mg/
kg ARG A0 E HEZS . R BEMEE KR A # 45
BT 321058 7, 100 mg/kg 1 IRGHIEEALBE 21 d, 3%
IAF VK 10 5% 4 2 R R IR 15 28 KO-, 20 g U TR s R
WK

PSN-1V/119-1 B4 DPP-IV i i 5 #1 GPR119
PSR XU D AESY o I R AT 5T 5 7E A PR
ZDF /N R A, 30 mg/kg F PSN632408 5 sitagliptin
X DPP-TV 11 i) 25 SR AH >4, {5 B30 /5 FH 52 £ (AUC
58% vs22% ), %f DPP-IV [ 1C5, 7 0.2 wmol/L, %}
GPRI119 fi EC5, 4 0.62 pmol/L"®"

PSN-821 J& 2008 4F & fi i A T A IIfi IR (1) 24
Pyh ERTT UEA TG R B B il R i 5
g, PSN-821 fiEHE RN IR GLP-1, 34 B-41 g
cAMP , B S A A I A7, B3R HEAS, M Ak, 5l
EIREER S FERIRG ZDF KR, PSN-821 &
2 k) A A B EE A2 (oGTT ), DIO ( Diet-induced
obese ) K H,30 mg/kg Fl i x4 JE MR, GRFE(RA
H8.8% ',
4.3 Metabolex /¥ B F & B Bh 5

MBX-2982 J& Metabolex 2~ H|FF & 1) GPR119 3



Vol. 27

PNE RS GPRIT9 R YT — AUWE O FUAL I 147 4 1

201

AR231453 HsC
O CH
P ~ P
HaC’ NTSN O 0”7 "CHy
F CH,
C 2.
N
N /I NI/*N /O 0" CHs
Na H)\%\o
CH, Osch,
O CH
0,0 s
N7
Hac’s NS /QI/U\O*CHQ,
N~ o
H

O CH
MO o~ JL :
SN 0”7 CHs
/
R
R=NO2, H, CN, Me
A
Q oo
e P NI/§N /O 07 CH;
Nx N)\/'\o
CH, R
R=Me, OMe
2
05 NN /@1 oJ\CHs
HaC’ N o
‘N_-
R

B 3 Arena AEF%& GPR119 #zh7
Fig. 3 Chemical structures of GPR119 agonists from Arena

Zhl, B 2Pt A TG RIS . MBX-2982 LI
TCAIR A%, 5 PSN-632408 Z5 K441 LL, 4 ik i 5
JF B LA B, R WA 2 Sh WA (1Y) o 2 A
ARG T, BENI GSIS i, 3 n i 2% GLP-1 Fi1'H
Tl 2 K (GIP) /K-, 76 M = IR 2 W 1 K R
BB BRI B eSS IR IR IR R . FER IR
GPR119 ) CHO 4fijifg v, MBX-2982 nJ 4 i cAMP 7k
SELT T I R i 36 e, MBX-2982 1 10 ~ 1000

mg, B R — YR I, RER DR AL, A 9 A

RAT, WA F A ) RV FH 5 ELAA 70 A ) % 1,
BEVE D, BEBG i GLP-1 /K, 25 B I b 52 % (im-

paired fasting glycaemia, IFG) £ W i iR 58
Bl RIS 7R ( mixed-meal tolerance test, MMTT) ,
AR R 2 100 5 300 mg, 2591 52 R 4F, [ AR L B
e 50 R0 i e LA 22, 94 GSIS R T, S
MBX-2982 #9254 .

N,
N HC— -0 S
2N N CHy O o °
CHs X=8, 0
!\l_—
N}\/O
S’\>\/ ()/ j@\
(o] c* N.__N
seanealieadiiian s
o™ F .
ac CH30 CH;
!\l,—
7 0.
SEans
NN =
HyC” N
[T ’
F N
FF

B 4 Metabolex AT F & GPR119 #zh5

Fig. 4

Chemical structures of GPR119 agonists from Metabolex



202

KIRF=PIE5E

5% Vol. 27

4.4 HEARFEZHHBNF

AN, i FGVF 2 A E & T GPRIL9 S8l
4N Bristol-Myers Squibb[bg'm Astellas' ™ _GlaxoSmith-
Kline! 7 \Schering—Ploughm’SOJ \NOV‘dI‘tiS/IRM[SI 8] .

Merck**) Biovitrum'™*’ R
5 RE

FTHITFSY 45 5L 3B GPR119 43 7 Re s 4wk
W PR A I R A RS L, OF B GPR119 38l
REAZ I I DPP-IV 4103 50 19 25 55, ph 1 19 25 4B 2 Al
HPREHE 2GRAL, A 2R T AR , Bet A
KL RRAIG 0 1 WE A &% . SR, T GPRI119 #43h
FI GRS M 22 4, GPR119 ¥ ah{E MG Y7 2 ™
WE PRI A B2 P B R A 5 i — 20 T . (R
JRBLT RS ET S, A 0] B8 R 1A T M RS 25 0 1
AR ET

S 30k

1 Field AE,et al. Impact of overweight on the risk of develo-
ping common chronic diseases during a 10-year period. Arch
Intern Med ,2001,161:1581-1586.

2 Niswender K. Diabetes and obesity ; therapeutic targeting and
risk reduction-a complex interplay. Diabetes Obes Metab,
2010,12.:267-287.

3 Eckel RH, et al. The metabolic syndrome. Lancet ,2005,365 ;
1415-1428.

4 Overton HA | et al. Deorphanization of a G protein-coupled
receptor for oleoylethanolamide and its use in the discovery
of small-molecule hypophagic agents. Cell Metab, 2006, 3.
167-175.

5 Fredriksson R, et al. Seven evolutionarily conserved human
rhodopsin G protein-coupled receptors lacking close rela-
tives. FEBS Leit,2003,554 .381-388.

6 Bonini JA, et al. DNA encoding SNORF25 receptor: US,
6221660.2001-04-24.

7 Bonini JA et al. Methods of identifying compounds that bind
to SNORF25 receptors ; US,6468756.2002-10-22.

8 Arena Pharmaceuticals inc. 1,2, 3-Trisubstituted aryl and
heteroaryl derivatives as modulators of metabolism and the
prophylaxis and treatment of disorders related thereto such as
diabetes and hyperglycemia: WO ,2004065380. 2004-08-05.

9 Takeda S, et al. ldentification of G protein-coupled receptor
genes from the human genome sequence. FEBS Lett, 2002,
520.97-101.

10 Davey J. G-protein-coupled receptors: new approaches to

11

13

15

16

17

20

21

22

23

24

25

maximise the impact of GPCRs in drug discovery. Expert
Opin Ther Targets,2002,8.165-170.

Prosidion. ( Griffin G). Methods for identification of modula-
tors of OSGPR116 activity : US,07083933. 2006-08-01.

Chu ZL,et al. A role for B-cell-expressed G protein-coupled
receptor 119 in glycemic control by enhancing glucose-de-
pendent insulin release. Endocrinology, 2007, 148, 2601-
2609.

Jones MR et al. GPR119 agonists for the treatment of type 2
diabetes. Expert Opinion Therapeutic Patents,2009,19:1339-
1359.

Soga T, et al. Lysophosphatidylcholine enhances glucose-de-
pendent insulin secretion via an orphan G-protein-coupled
receptor. Biochem Biophys Res Commun ,2005 ,326.744-751.
Overton HA Jet al. GPR119 ,a novel G protein-coupled recep-
tor target for the treatment of type 2 diabetes and obesity. Br
J Pharmacol ,2008 ,153 :S76-S81.

Lauffer LM, et al. GPR119 is essential for oleoylethano-
lamide-induced glucagon-like peptide-1 secretion from the
intestinal enteroendocrine L-cell. Diabetes, 2009 , 58 ; 1058-
1066.

Lan H,et al. GPR119 is required for physiological regulation
of glucagonlike peptide-1 secretion but not for metabolic ho-
meostasis. J Endocrinol ,2009,201 ;219-230.

Sakamoto Y, et al. Expression and distribution of Gprl19 in
the pancreatic islets of mice and rats: predominant localiza-
tion in pancreatic polypeptide-secreting PP-cells. Biochem
Biophys Res Commun ,2006,351 :474-480.

Ning Y,et al. Endogenous and synthetic agonists of GPR119
differ in signaling pathways and their effects on insulin secre-
tion in MIN6¢4 insulinoma cells. Br J Pharmacol ,2008 ,155 .
1056-1065.

Reimann F,et al. Glucose sensing in L cells:a primary cell
study. Cell Metab,2008 ,8:532-539.

Lauffer L,et al. GPR119." Double-Dipping" for Better Gly-
cemic Control. Endocrinology,2008 ,149 :2035-2037.

Semple G et al. Discovery of the first potent and orally effica-
cious agonist of the orphan G-protein coupled receptor 119. J
Med Chem ,2008,51.5172-5175.

Chu ZL, et al. A role for intestinal endocrine cell-expressed g
protein-coupled receptor 119 in glycemic control by enhan-
cing glucagon-like peptide-1 and glucose-dependent insulino-
tropic peptide release. Endocrinology,2008 ,149 .2038-2047.
Murthy Madiraju SR, et al. GPCRs and Insulin Secretion:119
and Counting. Endocrinology,2007 ,148 :2598-2600.

Fyfe MCT, et al. Discovery of novel, orally active, synthetic



Vol. 27 PN GPRIL9 37 — JRUBE PR AL A OB A5

203

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

GPR119 agonists as potential agents for treatment of obesity
and associated metabolic disorders. Diabetes ,2006,55 ;346.
Rodriguez de Fonseca FR,et al. An anorexic lipid mediator
regulated by feeding. Nature ,2001,414 :209-212.

Fu J, et al. Oleoylethanolamide regulates feeding and body
weight through activation of the nuclear receptor PPAR-a.
Nature ,2003 ,425 :90-93.

Proulx K, et al. Mechanisms of oleoylethanolamide ( OEA) -
induced changes in feeding behaviour and motor activity. Am
J Physiol Regul Integr Comp Physiol, 2005, 289 . R729-
R737.

Yang Y,et al. Mechanism of oleoylethanolamide on fatty acid
uptake in small intestine after food intake and body weight
reduction. Am J Physiol Regul Integr Comp Physiol, 2007,
292.235-241.

Chu ZL, et al. Novel lipid amide activators of GDIR/GPR119
and their role in glucose homeostasis. Keystone Symposium.
Diabetes ; Molecular Genetics, Signalling Pathways and Inte-
grated Physiology Keystone, Colorado,2007 , Abs-230.
Godlewski G, et al. Receptors for acylethanolamides-GPR55
and GPR119. Prostaglandins Other Lipid Mediat,2009 , 89 .
105-111.

Ohishi T, et al. Method of screening remedy for diabetes ; Eur
Patent Application EP,1338651-A1.2006-12-13.

Fyfe MCT,et al. GPR119 agonists are potential novel oral a-
gents for the treatment of diabesity. Diabetes ,2007 ,56:532.
Lan H,et al. Mice lacking GPR119 maintain metabolic home-
ostasis. Keystone Symposium. Diabetes: Molecular Genetics,
Signalling Pathways and Integrated Physiology, Keystone,
Colorado ,2007 , Abs-253.

Chu ZL, et al. Combination therapy for the treatment of diabe-
tes and conditions related thereto and for the treatment of
conditions ameliorated by increasing a blood GLP-1 level.
W0,2006076231.2006-07-20.

Brubaker PL, et al. Minireview ; glucagon-like peptides regu-
late cell proliferation and apoptosis in the pancreas, gut and
central nervous system. Endocrinology, 2004, 145 2653-
2659.

Williams DL, et al. Evidence that intestinal GLP-1 plays a
physiological role in satiety. Endocrinology,2009 ,150 :1680-
1687.

Drucker DJ. Development of glucagon-like peptide-1-based
pharmaceuticals as therapeutic agents for the treatment of di-
abetes. Curr Pharmaceut Des ,2001,7 :1399-1412.

Meier JJ, et al. Gastric inhibitory polypeptide : the neglected
incretin revisited. Regul Peptides,2001,107:1-13.

Gromada J,et al. Glucagon-like peptide-1:regulation of insu-

41

42

43

44

45

46

47

48

49

50

51

52

53

lin secretion and therapeutic potential. Basic Clin Pharmacol
Toxicol ,2004 ,95 :252-262.

Kojima S, et al. A role for pancreatic polypeptide in feeding
and body weight regulation. Peptides,2007 ,28 :459-463.
Cluny NL,et al. The identification of peroxisome proliferator-
activated receptor alpha-independent effects of oleoylethano-
lamide on intestinal transit in mice. Neurogastroenterol Motil
2009,21 :420-429.

Suardiaz M, et al. Analgesic properties of oleoylethanolamide
(OEA) in visceral and inflammatory pain. Pain,2007,133;
99-110.

Lo Verme J,et al. The nuclear receptor peroxisome prolifera-
tor-activated receptoralpha mediates the anti-inflammatory
actions of palmitoylethanolamide. Mol Pharmacol 2005 ,67 .
15-19.

Fu J,et al. Targeted enhancement of oleoylethanolamide pro-
duction in proximal small intestine induces across-meal satie-
ty in rats. Am J Physiol Regul Integr Comp Physiol, 2008,
295 :45-50.

Guzman M, et al. Oleoylethanolamide stimulates lipolysis by
activating the nuclear receptor peroxisome proliferator-activa-
ted receptor alpha (PPAR-alpha). J Biol Chem ,2004,279 .
27849-27854.

Sun Y ,et al. Cannabinoid activation of PPAR alpha; a novel
neuroprotective mechanism. Br J Pharmacol ,2007 ,152.734-
743.

Galan-Rodriguez B, et al. Oleoylethanolamide exerts partial
and dosedependent neuroprotection of substantia nigra dopa-
mine neurons. Neuropharmacology,2009,56 :653-664.

Arena Pharmaceuticals, Inc. ( Jones RM, et al). Substituted
aryl and heteroaryl derivatives as modulators of metabolism
and the prophylaxis and treatment of disorders related there-
to: W0,2005121121.2005-12-22.

Arena Pharmaceuticals, Inc. (Jones RM et al). Trisubstitut-
ed aryl and heteroaryl derivatives as modulators of metabo-
lism and the prophylaxis and treatment of disorders related
thereto; WO ,2005007647. 2005-01-27.

Arena Pharmaceuticals, Inc. ( Jones RM, Lehmann J, Wong
AS, et al). Substituted pyridinyl and pyrimidinyl derivatives
as modulators of metabolism and the treatment of disorders
related thereto : US,20070167473.2007.

Arena Pharmaceuticals, Inc. ( Gharbaoui T, Fritch JR, Krish-
nan AM, Throop BW,Kato NS) ; Processes for preparing aro-
matic ethers. US,20060155129. 2006-07-13.

Arena Pharmaceuticals, Inc. Arena Pharmaceuticals an-
nounces initiation of phase 1 clinical trial of type 2 diabetes

drug candidate in partnership with Ortho-McNeil-Janssen



204

KIRF=PIE5E

5% Vol. 27

54

55

56

57

58

59

60

61

62

63

64

65

66

Pharmaceuticals. Press Release. 2008-12-15.
Prosidion (OSI). (Fyfe M, et al). Heterocyclic derivatives as

GPCR receptor agonists: W0 ,2005061489. 2005-07-07.
Semple G. Discovery and pharmacological evaluation of ago-
nists of the orphan receptor GDIR ( GPR119). Second RSC-
SCI Symposium on GPCRs in Medicinal Chemistry, Gothen-
burg,2008.

Arena Pharmaceuticals, Inc. Arena Pharmaceuticals an-
nounces APD668 initial clinical study results suggest glu-
cose-dependent insulinotropic receptors may improve glucose
control in patients with type 2 diabetes. Press Release. 2008-
01-07.

Zhu XY ,et al. GPR119 agonists: a novel strategy for type 2
diabetes treatment. In Diabete Mellitus - Insights and Per-
spectives (4 eds). Oluwafemi O. Oguntibeju, In Tech, Chi-
na,2013.59-82.

Prosidion (OSI). (Fyfe M, et al). Heterocyclic derivatives as

GPCR receptor agonists: WO ,2005061489. 2005-07-07.

Fyfe MCT et al:Synthesis,SAR ,and in vivo efficacy of novel

GPR119 agonists with a 4-[ 3-( 4-methanesulfinylphenoxy )
propyl ]-1-Boc-piperidine core. American Chemical Society
National Meeting, Boston,2007,234 . MEDI 062.

Merck & co inc. ( Wood HB, et al). Bipiperidinyl com-
pounds , compositions containing such compounds and meth-
ods of treatment; WO ,2008085316.2008-07-17.

Fyfe MCT,et al. GPR119 Agonists Are Potential Novel Oral
Agents for the Treatment of Diabesity. 67th American Diabe-
tes Association Annual Scientific Sessions, Chicago, 2007,
Abs-0532-P.

Fyfe MCT et al. Discovery of PSN119-2,a novel oxadiazole-
containing GPR119 agonist. American Chemical Society Na-
tional Meeting, Philadelphia,2008,236 ; MEDI 197.

OSI Pharmaceuticals. OSI Pharmaceuticals initiates clinical
development program for anti-diabetes candidate, PSN821.
Press Release. 2008-09-03.

Fyfe MCT, et al. PSN821; A novel oral GPR119 agonist for
the treatment of type 2 diabetes producing substantial glucose
lowering and weight loss in rats. American Diabetes Associa-
tion Annual Scientific Sessions, San Francisco, 2008, Abs
297-0R.

Swain S,et al. A Novel Dual DPP-IV Inhibitor and GPR119
Agonist That Exhibits Superior Glucose Lowering to Sitaglip-
tin in Diabetic ZDF Rats. 69th American Diabetes Associa-
tion Annual Scientific Sessions, New Orleans,2009 , Abs 453-
P.

Metabolex Inc. ( Chen X, et al). Heterocyclic receptor ago-

nists for the treatment of diabetes and metabolic disorders:

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

W0,2008083238. 2008-07-10.

Metabolex Inc. (Ma J,et al). N-linked heterocyclic receptor
agonists for the treatment of diabetes and metabolic disor-
ders: W0,2009014910. 2009-01-29.

Bristol-myers squibb co. (Fevig JM,et al). [6,6] and [ 6,
7]-Bicyclic GPR119 G protein-coupled receptor agonists;
WO0,2008137435.2008-11-13.

Bristol-co. ( Fevig JM, et al). [ 6,5 ]-Bicyclic GPR119 G
protein-coupled receptor agonists: WO, 2008137436. 2008-
11-13.

Bristol-co. ( Wacker DA ,et al) . Pyridone GPR119 G protein-
coupled receptor agonists: WO ,2009012275.2009-01-22.
Bristol-myers squibb co. ( Wacker DA, et al). Method for
modulating GPR119 G protein-coupled receptor and selected
compounds : WO ,2009012277. 2009-01-22.

Shah U,et al. GPR119 agonists for the potential treatment of
type 2 diabetes and related metabolic disorders. Vitam
Horm. 2010,84 .415-448.

Smithkline beecham co. ( Katamreddy SR, et al). Chemical
compounds : WO ,2008008887. 2008-01-17.

Smithkline beecham co. ( Ammala C,et al). GPR119 ago-
nists for the treatment of diabetes and related disorders; WO,
2008008895. 2008-01-17.

Smithkline beecham co. ( Fang J, et al). Chemical com-
pounds and uses: WO ,2008070692. 2008-06-12.

Biovitrum. AB ( Brandt P, et al). Pyridine compounds for
treating GPR119 related disorders: WO, 2008025798. 2008-
03-06.

Biovitrum. AB ( Brandt P, et al). Pyridazine compounds for
treating GPR119 related disorders: WO, 2008025799. 2008-
03-06.

Biovitrum. AB ( Brandt P, et al). Pyrimidine compounds for
treating GPR119 related disorders: WO, 2008025800. 2008 -
03-06.

Schering co. (Boyle CD et al). Pyrimidinone derivatives and
methods of use thereof; WO ,2008130581. 2008-10-30.
Schering co. (Boyle CD, et al). Pyrimidinone derivatives and
methods of use thereof; WO ,2008130584.2008-10-30.

IRM LLC. (Alper P,et al). Compounds and compositions as
modulators of GPR119 activity : WO ,2008097428. 2008-08-14.
IRM LLC. ( Alper PB,et al). Compounds and compositions
as modulators of GPR119 activity: WO, 2008109702. 2008 -
09-12.

IRM LLC. (Alper P,et al). Compounds and compositions as
modulators of GPR119 activity: WO, 2009038974. 2009-03-
26.

(TF#4 150 )



