
I 
' I, '---

1 

I( 

! 
I 
I 
I 
I 

I 
t 

of /4 ?t,utui dtatu f7J~a1ut g;~ ~(, b J<te(kVett 

Ml, if~ fr a ~fr a 7lMtJ- atzd (Afr uu;en/io,11,. tit/4 

and ck~ of /4 uwentiun ~d. 
of btL ftwe ICbll, cm~ wtd, atzd ;;-b ICbll, /W 

(I, /zatld-oll, /4 uwentim JM It,~ am/a /4 btL. 

grants to the person(s) having title to this patent the right to exclude others from making, 

using, offering for sale, or selling the invention throughout the United States of America or 

importing the invention into the United States of America, and if the invention is a process, 

of the right to exclude others from using, offering for sale or selling throughout the United 

States of America, products made by that process, for the term set forth in 35 u.s.c. r54(a)(2) 

or (c)(r), subject to the payment of maintenance fees as provided by 35 u.s.c. 4r(b). See the 

Maintenance Fee Notice on the inside of the cover. 

,--~ D- II~~ G Performing the Functions and Duties of the Under Secretary of Commerce for Intellectual Property and U 
Director of the United States Patent and Trademark Office 



(12> United States Patent 
Asano et al. 

(54) THERAPEUTIC AGENT FOR FATTY LIVER 
DISEASES AND THERAPEUTIC AGENT FOR 
ADIPOSITY 

(71) Applicants:Hiroshima University, 
Higashihiroshima (JP); Tokyo 
University or Pharmacy & Lire 
Sciences, Hachioji (JP); The University 
or Tokyo, Tokyo (JP) 

(72) Inventors: Tomoichiro Asano, Hiroshima (JP); 
Yusuke Nakatsu, Hiroshima (JP); 
Hisanaka Ito, Hachioji (JP); Takayoshi 
Okabe, Tokyo (JP) 

(73) Assignees: Hiroshima University, 
Higashihiroshima (JP); Tokyo 
University or Pharmacy & Lire 
Sciences, Hachioji (JP); The University 
of Tokyo, Tokyo (JP) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by O days. 

(21) 

(22) 

(86) 

(87) 

(65) 

Appl. No.: 

PCT Filed: 

PCT No.: 

This patent is subject to a terminal dis-
claimer. 

16/636,752 

Aug. 6, 2018 

PCT/JP2018/029496 
§ 371 (c)(l), 
(2) Date: Jun. 30, 2020 

PCT Pub. No.: WO2019/031471 
PCT Pub. Date: Feb. 14, 2019 

Prior Publication Data 
US 2020/0383989 Al Dec. 10, 2020 

(30) Foreign Application Priority Data 

Aug. 7, 2017 (JP) .............. ..... ........ .. JP2017-152807 

.. 

I 1111111111111111 1111111111 11111 1111111111 1111111111 11111 111111111111111111 
USOl 1071738B2 

(10) Patent No.: US 11,071,738 B2 
*Jul. 27, 2021 (45) Date of Patent: 

(51) lnL Cl. 
A61K 31/19 
A61K 31/415 

(52) U.S. Cl. 

(2006.01) 
(2006.01) 

(Continued) 

CPC ....... . A61K 31/5377 (2013.01); A61K 311341 
(2013.01); A61K 31/403 (2013.01); 
(Continued) 

(58) Field or Classification Search 

(56) 

CPC. A61K 31/192; A61K 31/198; A61K 31/4184 
(Continued) 

References Cited 

U.S. PATENT DOCUMENTS 

2016/0199367 Al• 7/2016 Jo ...... ................ A61 K 31/4745 

CN 
EP 

FOREIGN PATENT DOCUMENTS 

I 02030700 4/20 II 
3549930 Al 10/2019 

(Continued) 

OTHER PUBLICATIONS 

514/288 

Stal "Liver fibrosis in non-alcoholic fatty liver disease-<liagnostic 
challenge with prognostic significance," World J. Gastroenterology, 
2015, vol. 21, p. 11077-11087 (Year: 2015).* 

(Continued) 

Primary Examiner - Shengjun Wang 
(74) Attorney, Agent, or Firm - William C. Schrot; 
Jeffrey I. Auerbach; AuerbachSchrot LLC 

(57) ABSTRACT 
The purpose of the invention is to develop a novel thera-
peutic agent for fatty liver diseases such as NASH or 
NAFLD. The invention provides a therapeutic or prophy-
lactic agent for fatty liver diseases that comprises, as an 
active ingredient, a compound represented by formula (I) or 
a pharmaceutically acceptable salt thereof. The invention 

(Continued) 

'·\ ll1Ud 
"' .. -~ - .. .. 

... • r · • ,. . ... 
. . . ' ., , .. . 

. --~.. ··~· !•I lt-lfl N lfl ., .. 11-1-. ....... ........ ... .... .... ... .... 



US 11,071,738 B2 
Page 2 

also provides a therapeutic or prophylactic agent for adi-
posity that comprises, as an active ingredient, a compound 
represented by formula (I) or a pharmaceutically acceptable 
salt thereof. 

(51) 

(52) 

15 Claims, 4 Drawing Sheets 

Int. CI. 
A61K 3115377 
A61P 1116 
A61P 3/04 
A61K 31/341 
A61K 31/403 
A61K 31/4184 
A61K 31/4439 
A6/K 45/06 
U.S.CI. 

(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 

(I) 

CPC ........ A61K 31/415 (2013.01); A61K 31/4184 
(2013.01); A61K 31/4439 (2013.01); A61P 

1/16 (2018.01); A61P 3/04 (2018.01); A6/K 
45106 (2013.01) 

(58) Field of Clasmication Search 

(56) 

JP 
WO 
WO 

USPC ..................................... ............. 5141569, 394 
See application file for complete search history. 

References Cited 

FOREIGN PATENT DOCUMENTS 

2014-518543 
WO 2002/060436 A2 
WO 2004/087720 A I 

8/2014 
8/2002 

10/2004 

WO 
WO 
WO 
WO 
WO 
WO 

WO 2005/007123 A2 
WO 2005/089316 A2 
WO 2006/040646 A I 
WO 2012/116176 A2 
WO 2012/151958 Al 
WO 2018/101329 Al 

1/2005 
9/2005 
4/2006 
8/2012 

11/2012 
6/2018 

OTHER PUBLICATIONS 

Potter et al. (20 I 0) Structure-guided Design of a-amino acid-
derived Pini inhibitors, Bioorg Med Chem Lett 20(2):586-590. 
Guo et al. (2014) Structure-based Design of Novel Human Pini 
Inhibitors ( Ill): Optimizing affinity Beyond the Phosphate Recog-
nition Pocket, Bioorganic & Medicinal Chemistry Letters, 24( 17):4187-
4191. 
Nakagawa ct al. (2015) Peptidyl Prolyl lsomerase Pini-inhibitory 
Activity of D-g/utamic and D-aspartic Acid Derivatives Bearing a 
Cyclic Aliphatic Amine Moiety, Bioorganic & Medicinal Chemistry 
Letters, 25(23):5619-5624. 
Asano T (2013) Mechanism of insulin resistance and inflammation 
onset by ma/formation ofproline isomerase Pini complex, Journal 
of Japan Applied Enzyme Association, No. 48, pp. 39-40. 
Yamazaki et al. (2014) Study of treatment effect of NASH by using 
Pini inhibitor Jug/one, Journal of the Japan Diabetic Society, vol. 
57, Supp. I, S-456. 
Mori et al. (2014) A High-throughput Screen for Inhibitors of the 
Prolyl Jsomerase, Pin I, Identifies a Seaweed Polyphenol that Reduces 
Adipose Cell Differentiation, Bioscience Biotechnology and Bio-
chemistry, 78(5):832-838. 
Nakatsu et al. (2012) Role of Pini Protein in the Pathogenesis of 
Nonalcoholic Steatohepatitis in a Rodent Model, J Biol Chem 
287(53):44526-44535. 
Potter et al. (20 IO) Discovery of Cell-Active Phenyl-lmidazo/e Pini 
Inhibitors by Structure-Guided Fragment Evolution, Bioorg Med 
Chem Lett 20(2):6483-6488. 
Dong et al. (2010) Structure-Based design of novel human Pini 
inhibitors (II), Bioorg Med Chem Lett 20(70):2210-2214. 
Zhou et al. (2015) Hepatoprotective effect of jug/one on 
dimethylnitrosamine-induced liver fibrosis and its effect on hepatic 
antioxidant defense and the expression /ev,/s of a-SMA and colla-
gen Ill, Mol Med Rep 12(3):4095-4102. 
Yang et al. (2014) Pini induction in the fibrotic liver and its roles 
in TGF-~I expression and smad2/3 phosphorylation, J Hepatol 
60(6): 1235-1241. 
Peng et al. (2015) Jug/one prevents metabolic endotoxemia-induced 
hepatitis and neuroinjfammation via suppressing TLR4/NF-,c/J sig-
naling pathway in high-fat diet rats, Biochem Biophys Res Com-
mun 462(3):245-250. 

* cited by examiner 



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}

