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ocooooooooooooooUooUooo, 0000000 UooDoobD,OD0O
0000000000 NMR (400 MHz, DMSO-dg) & ppm 8.26-8.32 (m, 2H), 8.05 (br
. s., 3H), 7.77 (d, IJ=2.35 Hz, 2H), 7.59-7.67 (m, 2H), 4.34 (d, J=12.91 Hz, 2H),
3.37 (t, J=6.26 Hz, 2H), 2.84 (t, J=11.74 Hz, 2H), 1.95 (ddd, J=10.66, 6.95, 3.
91 Hz, 1H), 1.73-1.84 (m, 2H), 1.12-1.27 (m, 2H); HRMS (ESI) m/z (M+H)*calcd. fo
r Co,HooF3Ng, 415.1853; found 415.1865.
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goobo,b000000o0oobbooody0oo0obo0bboo0ooooooan TH NMR (400
MHz, DMSO-dg) & ppm 9.19 - 9.41 (m, 1 H), 8.89 (d, J=1.96 Hz, 1 H), 8.55 - 8.61
(m, 1 H), 8.30 (s, 1 H), 8.05 - 8.14 (m, 1 H), 7.70 (d, J=8.22 Hz, 2 H), 7.33 -
7.60 (m, 7 H), 4.82 (d, J=5.87 Hz, 2 H), 3.07 (dt, J=13.60, 6.70 Hz, 1 H), 2.25
(s, 3 H), 1.00 (s, 3 H), 0.98 (s, 3H); HRMS (ESI) m/z (M+H)*calcd. for C,gH,-N,
395.2230; found 395.2242.
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(400 MHz, DMSO-dg) & ppm 9.13 - 9.25 (m, 1 H), 8.89 (d, J=1.96 Hz, 1 H), 8.54-
8.61 (m, 1H), 8.04-8.13 (m, 1H), 7.69 (d, J=8.22 Hz, 2H), 7.45-7.62 (m, 4H), 7.3
9 (d, J=8.22 Hz, 3H), 4.81 (d, J=5.87 Hz, 2H), 2.99 (dt, J=13.30, 6.65 Hz, 1H),
2.21 (s, 3H), 0.99 (s, 3H), 0.98 (s, 3H); HRMS (ES1) m/z (M+H)™ calcd. for C,,H,
oN,, 409.2387; found 409.2397.
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(400 MHz, DMSO-dg) & ppm 8.89-8.96 (m, 1H), 8.57-8.63 (m, 1H), 8.30 (s, 1H), 8
.11-8.18 (m, 1H), 7.74 (d, J=8.22 Hz, 2H), 7.45-7.59 (m, 4H), 7.30-7.44 (m, 3H),
5.07 (s, 2H), 3.18 (dd, J=12.52, 5.87 Hz, 1H), 1.04 (br. s., 3H), 1.03 (br. s.,
3H); HRMS (ESI) m/z (M+H)™ calcd. for C,,H,gN,, 409.2387; found 409.2389.
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400 MHz, DMSO-dg) & ppm 9.46 (br. sJ=1.96 Hz, 1H), 8.95 (d, J=1.96 Hz, 1 H), 8.
63 (d, J=5.09 Hz, 1H), 8.47 (s, 1H), 8.23 (d, J=7.83 Hz, 1H), 7.73 (d, J=8.22 Hz
, 2H), 7.62 (dd, J=7.83, 5.09 Hz, 1H), 7.40-7.53 (m, 5H), 7.24-7.33 (m, 1H), 7.1
2 (d, J=1.96 Hz, 1H), 4.86 (d, J=5.87 Hz, 2H), 3.31 (ddd, J=13.50, 7.04, 6.85 Hz
1H), 1.05 (s, 3H), 1.03 (s, 3H); HRMS (ESI) m/z (M+H)"calcd. for C,,H,gN,0, 42
-2023; found 421.2011.
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000000000000 0000Y NMR (400 MHz, DMSO-dg) & 8.76 (d, J = 1.17 H
z, 1H), 7.97 - 7.90 (m, 2H), 7.86 - 7.80 (m, 3H), 7.54 - 7.48 (m, 2H), 4.63 (d,
J = 5.98 Hz, 2H) and 2.18 - 1.75 (m, 3H); 3C NMR (101 MHz, DMSO-dg) & 162.60,
157.80, 154.97, 140.20, 135.90, 134.78, 129.01, 123.61, 120.61, 113.64, 43.54 an

d13.50;0 0 0000000000000 00000O0000; m/z (MHH)™ = 301.1.
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0000000000000 0000O0O0O0O0O0O00 *H NMR (400 MHz, CDCI) & 8.82
(dd, J = 7.9, 3.4 Hz, 1H), 8.02 - 7.93 (m, 2H), 7.76 (d, J= 1.4 Hz, 1H), 7.64 -

7.56 (m, 2H), 7.51 - 7.33 (m, 5H), 7.25 - 7.17 (m, 1H), 4.88 (d, J = 5.9 Hz, 2H
), 3.19 (p, J = 6.8 Hz, 1H), 2.22 (s, 3H), 1.10 (d, J = 1.2 Hz, 3H) and 1.09 - 1
.07 (m, 4H); 3C NMR (100 MHz, CDCl3) & 162.02, 160.18, 148.00, 140.63, 138.03,

136.14, 134.35, 134.28, 131.89, 130.34, 129.25, 129.00, 126.61, 126.04, 122.04,

121.99, 120.74, 113.81, 44.62, 29.43, 23.95, 13.71 and 13.67; HRMS (ESI) m/z (M
+H)™ calcd. for C,sH,gNg, 385.2135; found 385.2146.
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EPO-Internal, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X WO 2008/040753 AL (NEUROSEARCH AS [DK]; 1-7,9,
ERIKSEN BIRGITTE L [DK]; SOERENSEN ULRIK 11,14,
SVANE [D) 10 April 2008 (2008-04-10) 20-30
Sixth and seventh compounds in claim 8;
claim 11

X,P WO 20137004332 Al (MERCK PATENT GMBH [DE]; 1-8,
HEINRICH TIMO [DE]; BRUGGER NADIA [US]: 20-30
JOSEPH) 10 January 2013 (2013-01-10)
claims 5-14; compounds 89,93,139-142,210

X WO 20057103022 Al (TRANSTECH PHARMA INC 1-3,5-8,
[US]; MJALLI ADNAN M M [US]; GADDAM BAPU R 11,20-30
[US]:) 3 November 2005 (2005-11-03)
claims 23,33; examples 149-151,153,155,157

- / -

Funther doeuments are listed in the eontinuation of Box C.

Sae patent family annex.

* Bpecial categories of cited documenta :

"A" doeumant defining the general atata of the art which ia not considerad
to be of particular relevance

"E" earlier application or patent but published on or after the intemational
filing date

"L* document which may throw doubts on priority claim{a) or which ia
cited to establish the publication date of another citation ar other
speoial reason {as apaoified)

"Q" docurmnent referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the intemational filing date but later than
the priority date claimed

*T* later document publhed after the intemational filing date or priority
dats and not in conflict with the application but cited to understand
the principle or theary underlying the invention

X' document of particular relevance; the claimed invention cannot be
considersd navel or cannot be sonsidensd to involve an inventive
gtep when the document ie taken alone

" document of particular relevance; the claimed invention cannot be
ocnsidered to involve an inventive step when the dooument is
combined with one or more other auch documents, such combination
being obvious to a perscn skilled in the art

*&" documsnt member of the Bame patent family

Date of the actual oor

P

ion of the international ssarch

24 February 2014

Date of mailing of the international searsh report

22/07/2014

Name and mailing address of the 18A/

Eurocpean Patent Offics, P.B. 5618 Patentlaan 2
NL - 2280 HV Rijjewijk

Tal. {(+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Cogper, Simon
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SATO, JUNJI ET AL:
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for pharmaceutical composition for
treatment of diseases related to
RANKL/RANK signals",
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retrieved from STN
Database accession no. 2013:516354
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& WO 2013/047719 Al (ASTELLAS PHARMA INC.,
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4 April 2013 (2013-04-04)
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abstract
& JP 2011 ©3216% A (GENECARE RESEARCH
INSTITUTE €0., LTD., JAPAN)
17 February 2011 (2011-02-17)
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& WO 037026661 Al (YAMANOUCHI
PHARMACEUTICAL CO., LTD., JAPAN)
3 April 2003 (2003-04-03)

X, P COOMBS THOMAS C ET AL: "Small-molecule 1-8,11,
pyrimidine inhibitors of the cdc2-1like 20
(C1k) and dual specificity tyrosine
phosphorylation-regulated (Dyrk) kinases:
Development of chemical probe ML315",
BIOORGANIC & MEDICINAL CHEMISTRY LETTERS,
vol. 23, no, 12,

30 March 2013 (2013-83-30), pages
3654-3661, XP028543373,

ISSN: 0960-894X, DOI:
10.1016/J.BMCL.2013.082.096

Scheme 1;

table 2; compounds 30-32

X SUH, B.C. ET AL: "SYNTHESIS AND 1-7,12
BIOLOGICAL EXAMINATION OF NEW PYRIMIDINE
TYPE DERIVATIVES AS POTENTIAL
PHOSPHODIESTERASE(PDE) INHIBITORS",
CHEMINFORM,

vol. 29, no, 47,

24 November 1998 (1998-11-24),
XPO02720351,

compounds YIa-c

X MA Y ET AL: "COMBINATORIAL SYNTHESIS OF 1-7
SUBSTITUTED BIARYLS AND HETEROCYCLIC
ARYLAMINES",

JOURNAL OF COMBINATORIAL CHEMISTRY,
AMERICAN CHEMICAL SOCIETY, WASHINGTON, US,
vol, 6, no. 3, 4 January 2004 (2004-01-04)
. pages 426-430, XP009064582,

ISSN: 1520-4766, DOI: 10.1021/CC0340731
Entries 10e and 10g in tahle 2.

X TAREK MOHAMED ET AL: "Design, synthesis 1-7,11,
and structure-activity relationship (SAR) 20
studies of 2,4-disubstituted pyrimidine
derivatives: Dual activity as
cholinesterase and A-aggregation
inhibitors",

BIOORGANIC & MEDICINAL CHEMISTRY,
PERGAMON, GB,

vol. 19, no. 7,

16 February 2011 (2011-02-16), pages
2269-2281, XP0O28157411,

ISSN: B968-0896, DOI:
10.1016/J0.BMC.2011.02.030

[retrieved on 2011-03-01]
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JUNJI MIYATA ET AL: "Orally available
pyridinylpyrimidine derivatives as novel
RANKL-induced osteoclastogenesis
inhibitors",

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS,
vol, 22, no, 17, 6 July 2012 (2012-07-06),
pages 5681-5684, XP055064704,

ISSN: ©960-894X, DOI:
10.1016/j.bmc1.2012.06.087

tables 2,3; compounds 15,17-23

DING ET AL: "A Combinatorial Scaffold
Approach toward Kinase-Directed
Heterocycle Libraries",

JOURNAL QF THE AMERICAN CHEMICAL SOCIETY,
ACS PUBLICATIONS, US,

vol. 124, no. 8,

2 February 2002 (2002-02-02), pages
1594-1596, Xpooz2z2leleo,

ISSN: 0002-7863, DOI: 10.1021/JA0170302
Entries 1-3 in table 2 in respect of Yl
WO 20117026835 AL (VIFOR INT AG [CH];
DUERRENBERGER FRANZ [CH]; BURCKHARDT
SUSANNA [CH]:) 10 March 2011 (2011-03-10)
c¢laim 14; examples 20,24

EP 1 254 903 Al (CIBA SC HOLDING AG [CH])
6 November 2002 (2002-11-06)

claim 26; compounds 88,91,97

EP 2 360 158 Al (ALMIRALL SA [ES])

24 August 2011 (2011-08-24)

c¢laims 19,20,25; example 22

WO 037077656 Al (CIBA SC HOLDING AG [CH];
MARQUAIS-BIENEWALD SOPHIE [FR]; HOELZL
WERNER) 25 September 2003 (2003-09-25)
compounds 45,49,51

JUNJUN CHEN ET AL: "Selective and
Cell-Active Inhibitors of the USP1/UAF1
Deubiquitinase Complex Reverse Cisplatin
Resistance in Non-small Cell Lung Cancer
Cells",

CHEMISTRY & BIOLOGY,

vol. 18, 22 November 2811 (2011-11-22),
pages 1390-1400, XPOO2720352,

the whole document

1-7,12,
20,30

1-7

1-7,11,
20,30

1-7,11,
20

1-7,11,
20-30

1-7,11

1-9,11,
12,14,
15,18,
20-30
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BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation of Item 2 of first sheet)

This international search report has not been established in reepect of cetain claims under Aricle 17(Z){a) for the following reasons:

1. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

bacausa thay relata to parts of the international application that do not eomply with tha prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. |:| Claims Nos.:
bacausa thay are depandant claims and are nat drafted in accardanca with the sacond and third ssntences of Rula 6.4(a).

BoxNo. lll Observations where unity of Inventlon ls lacking (Continuation of tem 3 cof first sheet)

Thia International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims,

2. |:| Aas all searchable claims could be searched without effort justifying an additional feee, this Authority did not invite payment of
additional fees.

3. As only some of the required edditional search fees were timely paid by the applicant, this internaticnal search report covers
only thoes claima for which fess wara paid, specifically claims Nas.:

4. No required additional search fees were timely paid by the applicant. Gonsequently, this international search report ia
restricted to the invention first mentioned in the olaims; it is covered by claims Nos.:

see annexe

Remark on Protest The additional aearch 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.

|:| No pratest accompanied the payment of additional search fees.
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inventions in this international application, as follows:

1. claims: 3, 7, 18, 30(completely); 1, 2, 4-6, 8, 9, 11, 12, 14,
15, 20-29(partially)

Compounds according to claim 2 in which Q has the first
definition, their uses and synthesis and pharmaceutical
compositions comprising them

2. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the second
definition, their uses and pharmaceutical compositions
comprising them

3. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the third
definition, their uses and pharmaceutical compositions
comprising them

4. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the fourth
definition, their uses and pharmaceutical compositions
comprising them

5. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the fifth
definition, their uses and pharmaceutical compositions
comprising them

6. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the sixth
definition, their uses and pharmaceutical compositions
comprising them

7. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the seventh
definition, their uses and pharmaceutical compositions
comprising them

8. claims: 1, 2, 4-6, 8, 9, 11-15, 19-29{(all partially)
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Compounds according to claim 2 in which Q has the eighth
definition, their uses and pharmaceutical compositions
comprising them

9, claims: 1, 2, 4-6, 8, 9, 11-15, 19-29(all partially)

Compounds according to claim 2 in which Q has the nminth
definition, their uses and pharmaceutical compositions
comprising them

19. claims: 10, 16, 17{completely); 1, 2, 4-6, 8, 9, 11, 12, 14,
15, 20-29(partially)

Compounds according to claim 2 in which Q has the tenth
definition, their uses and pharmaceutical compositions
comprising them
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