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RET- B AR R (%)
RS ZES A AN
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TCA 34.96 12.23
CDCA 1.86 2.51
TCDCA 3.52 1.13
LCA 7.67 28.13
GLCA N.D. 0.51
DCA 6.03 7.67
TDCA 1.42 1.02
HDCA 1.20 0.36
T-HDCA 0.99 N.D
UDCA 0.01 0.05
T-UDCA 2.85 3.07
o MCA 0.33 N.D
8 MCA 0.55 N.D
T-8 MCA 31.78 29.16
o MCA 2.74 6.65
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2I015/020582

A, CLASSIFICATION OF SUBJECT MATTER
[See Supplemental Sheet]

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched ather than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search tenms used)

Google Patents, Search terms: Salk Institute for Biological Studies; FXR; farnesoid; Evans, R; Downes, M; Baiga, T; Keana, J

Registry and CAplus. Sub-structure search based on the formula of claim 1.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continnation of Box €

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art which isnot  "T"  later documment published after the internationsl filing date or pricrity date and not in
oonsidered to be of particular relevance conflict with the application but cited 1o understand tha prineiple or theory
underlying the invention
“E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date ar cannot be considered to invalve an inventive step when the document is taken
alone
"L*  document which may throw doubts on prierity claim(s)or "Y'  document of particular relevance; the claimed invention cannat be considered to
which is ited to establish the publication date of another involve an inventive step when the document is combined with one or more sther
citation ar other special reason (a5 specified) such documents, such combination being obvious to a person skilled in the art
"o d t referring to an oral discl 3 xhihiti .
Di?ﬂ?:nm;e:mg ane CIDSULE, e, & non “&"  document member of the same patent family

P documant published prior to the internationsl filing date
but later than the priority dase claimed

Date of the actual completion of the international search Date of mailing of the international search report
1 June 2015 01 June 2015
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Maree Staples
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Emmail address: pet@ipaustralia.gov.au {IS0O 9001 Quality Certified Service)
Telephone No. 0262223634

Form PCT/ISA/210 (fifth sheet) (Tuly 2009)
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C (Continuation).

INTERNATIONAL SEARCH REPORT
DOCUMENTS CONSIDERED T0O BE RELEVANT

International application No.

PCT/US2015/020582

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
WO 2007/070796 Al (EXELIXIS, INC.) 21 June 2007
X Paragraphs [0014], [0015], [0042], pages 121-141 and 171-173, Examples. 1-13 (in full) and claims 46-
78 {in part)
WO 2003/099821 Al (X-CEPTOR THERAPEUTICS, INC.) 04 December 2003
X Page 4, lines 14-23; page 12, lines 13-25; page 27, lines 2-12; pages 177, Example 64; 1-13 {in full) and claims 46-
and Examples. 78 (in peart)
WO 2010/036362 A1 (WYETH) 01 April 2010
X Paragraphs [0020], [0022], [0081]-[00103], [00126] and [00130] and page 63. 1-13 {in full) and claims 46-
78 (in part)
LUNDQUIST ¢t al,, Tmprovement of Physiochemical Properties of the
Tetrahydroazepincindole Series of Famesoid X Receptor (FXR) Agonists: Beneficial
Modulation of Lipids in Primates', Joumnal of Medicinal Chemistry, 2010, Vol. 53, No.
4, pages 1774-1787
X Pages 1775-1780. 1-13 (in full) and claims 46-
78 (in part)
US 2009/0163474 A1 (ZHANG ET AL) 25 June 2009
X Paragraphs [0002], [0007], [0056] and [0121-0171] and Examples 1-13. 1-13 (in full) and claims 46-
T8 (in part)
WO 2013/020108 A2 (LUMENA PHARMACEUTICALS, INC.} 07 February 2013
X Paragraphs [0003] and [0026). 1-13 ¢in full) and claims 46-
78 (in part)
HAMBRUCH et al., ‘Synthetic Farnesoid X Receptor Agonists Induce High-Density
Lipoprotein-Mediated Transhepatic Cholesterol Efflux in Mice and Monkeys and
Prevent Atherosclerosis in Cholesteryl Ester Transfer Protein Transgenic Low-Density
Lipoprotein Receptor (/=) Mice’, Journal of Phanmacology and Experimental
Therapentics, 201 2, Vol. 343, No. 3, pages 556-367
X Abstract and page 539, Figure 1 and Table 1. 1-13 {in full) and claims 46-
78 (in part)
WO 2011/150286 A2 (SATIOGEN PHARMACEUTICALS, INC.) 01 December 2011
x Paragraphs [0005] and [0012]. 1-13 ¢in full) and claims 46-
78 (in part)
US 2008/0300235 Al (HARNISH ET AL) 04 December 2008
X Paragraphs [0002], [0070-0121], claim 3 and page 15. 1-13 {in full) and claims 46-
50 (in part)
SCHUSTER et al, ‘Pharmacophore-based discovery ef FXR agonists. Part I: Model
development and experimental validation’, Bicorganic & Medicinal Chemistry, 2011,
Vol 19, No. 23, pages 7168-7180
X Abstract and page T172. 1-13 (in full)
US 2000/0215748 A1 (HARNISH, D) 27 August 2009
X Paragraphs [0011] and [0985-0135]. 1-13 {in full) and claims 46-

50 {in part)

Form PCT/ISA/210 (fifth sheet) (Tuly 2009)
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PCT/US2015/020582

Box No.II Observations where certain ¢laims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following
Teasons;
1. I:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17(2)(a)(i), an international search is not required to be
carried out, including

2. I:I Claims Nos.:

because they relats to parts of the infemational application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be camried out, specifically:

3. I:' Claims Nos:

because they ate dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a)

Box No.III Ohservations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemnational Searching Authority found multiple inventions in this international application, as follows:
See Supplemental Box for Details

L I:I As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

3. I:‘ As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. Nao required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nes.:

1-13 (in full) and claims 46-78 (in part)

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

I:I Nao protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (third sheet) (July 2009)
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Supplemental Box

Continuation of: Box III

The International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to from a single general inventive concepl The International Searching Authority
has found that there are six inventions:

1. Claims 1-13 (full) and ¢laims 46-78 (in part) are directed to 2 compound of formula I-TTI, compositions comprising the
compound and methods of treatment involving administration of the compound.

2. Claims 14-29 (full} and claims 46-78 (in part) are directed to a compound of formula IV-VI, compositions comprising the
compound and methods of treatment involving admmistration of the compound.

3. Claims 30-45 (full) and claims 46-78 {in part) are directed to a compound of formula VII-XI, compositions comprising the
compound and methods of treatment involving administration of the compound.

4. Claims 79-82 (in part) and 83 (full) are directed to methods of treatment invelving administration of compounds of
formula XTI and formula XITI.

5. Claims 79-82 (in part) and 84 (fuill) are directed to methods of treatment invelving administration of compounds of
formula XIV.

6. Claims 79-82 (in part) and 85 (full) are directed to methods of treatment involving administration of compounds of
formula XV, XVI and XVIL

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or cerresponding special technical features. PCT Rule 13.2, secaond sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

‘When there is no special technical feature commion to all the claimed inventions there is no unity of invention.

PCT rule 13.2 also governs the situation invelving a single claim that defines alternatives (the so-called “Markush practice™). In
this special sitnation, the requirement of a technical interrelationship and the same or corresponding special technical features as
defined in Rule 13.2, is considered met when the alternatives are of @ similar nature.

When the Markush grouping is for alternatives of chemical compounds, they are regarded as being of a similar nature whete the
following criteria are fulfilled:

(A) all altetnatives have a common property or activity, and
{B)(1) a common structure is present, that is, a significant structural element is shared by all of the alternatives,
aor

(B)(2) in cases where the common stricture cannot be the unifying criteria, all alternatives belong to a recognized class of
chemical compounds in the art to which the invention pertains.

In the above groups of claims, the identified chemical fornmilae are taught ag having a common property or activity (i.e. that they
arc FXR agonists) and therefore may have the potential to make a contribution aver the prior art, however, cach formula is not
common to all the claimed inventions and therefore cannot provide the required technical relationship. Therefore there is no special
technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satisfied a
priori.

Consequently, the Intemational Search Report and the Written Opinion of the Intemational Searching Authority was restricted to
the invention defined in claims 1-13 (full) and claims 46-78 (in part).

Form PCT/ISA/210 (Supplemental Box) (July 2009}
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INTERNATIONAL SEARCH REPORT International application Nao.
Information on petent family members PCTAIS2015/020582
This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report, The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
WO 2007/070796 Al 21 June 2007 AR 058781 Al 20 Feb 2008
AU 2006325815 Al 21 Jun 2007
AU 2006325815 B2 05 Jul 2012
BR PI0620156 A2 20 Dec 2011
CA 2633243 Al 21 Jun 2007
CN 101374842 A 25 Feb 2009
EC SP088623 A 29 Aug 2008
EP 1963331 Al 03 Sep 2008
JP 2009519964 A 21 May 2009
JP 5420908 B2 19 Feb 2014
JP 2014028829 A 13 Feb 2014
PE 11002007 Al 21 Dec 2007
RU 2008128823 A 20 Jan 2010
US 2009203577 Al 13 Aug 2000
WO 2003/099821 Al 04 December 2003 AU 2003243328 Al 12 Dec 2003
AU 2003243328 B2 20 May 2010
AU 2004297198 Al 23 Jun 2005
AU 2004297198 B2 09 Feh 2012
BR PIM17260 A 06 Mar 2007
CA 2485909 Al 04 Dec 2003
CA 2555279 Al 23 Jun 2005
CN 1914207 A 14 Feb 2007
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CR.B497 A 17 Nov 2006
EP 1532153 Al 25 May 2005
EP 1532153 B1 29 Feb 2012
EP 1692136 A2 23 Aug 2006
JP 2005531585 A 20 Oct 2005
JP 4646293 B2 09 Mar 2011
JP 2007513168 A 24 May 2007
JP 2010229148 A 14 Ot 2010
JP 2011207907 A 20 Oct 2011
KR 20060124662 A 05 Dec 2008
KR 20120091269 A 17 Aug 2012
NO 20063080 A 23 Aug 2006
Dug to data integration issues this family listing may net include 10 digit Auvstralian applications filed sinee May 2001,
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International application Nao.
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report, The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date
NZ 548179 A 27 Nov 2009
RU 2006123424 A 10 Jan 2008
TW 200307684 A 16 Dec 2003
Tw 1329111 B 21 Aug 2010
LIS 2004023947 Al 05 Feb 2004
US 7485634 B2 03 Feb 2009
US 2005054634 Al 10 Mar 2005
U8 7595311 B2 29 Sep 2009
US 2009326218 Al 31 Dec 2009
US 8133992 B2 13 Mar 2012
US 2010173824 Al 08 Jul 2010
US 8524704 B2 03 Sep 2013
WO 2005056554 A2 23 Jun 2005
ZA 200604352 A 31 Dec 2008

Dug to data integration issues this family listing may net include 10 digit Auvstralian applications filed sinee May 2001,
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report, The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
WQ 2010/036362 Al 01 April 2010 CA 2736880 Al 01 Apr 2010

EF 2334681 Al 22 Jun 2011
JP 2012503654 A 09 Feb 2012
US 2011036824 Al 17 Feb 2011
US 2009/0163474 Al 25 June 2009
WO 2013/020108 A2 07 February 2013 CA 2842707 Al 07 Feb 2013
EP 2739286 A2 L1 Jun 2014
JP 2014521699 A 28 Aug 2014
US 2013034536 Al 07 Feb 2013
WO 2011/150286 A2 01 December 2011 EP 2575821 A2 10 Apr 2013
TS 2011294767 Al 01 Dec 2011
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US 2015087642 Al 26 Mar 2015
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