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5 8.44

6 3.09

7 2.29

8 3.71

9 >30

10 1.50

12 5.70 20

13 3.16

14 >30

15 5.93

16 >30

17 6.77

18 7.45

19 15.4

20 16.1

22 0.26 30

23 6.94

24 3.64

25 0.84

26 6.04

27 >30

28 18.6

29 6.18

30 14.1

32 22.6

33 6.85 40
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35 4.40

36 16.2

37 20.0

38 7.07
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goooogao



goooano

gooooao

(116)
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43 >30
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45 >30
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47 >30
48 6.34
49 >30
50 >30
51 >30
52 3.90
53 9.91
54 1.84
55 8.82
56 >30
57 19.9
58 2.62
59 16.6
60 >30
61 >30
62 13.5
63 7.90
64 9.12
65 >30
66 1.54
67 6.18
68 3.45
69 >30
70 19.3
71 >30
72 20.2
73 519
74 1.37
75 >30
76 0.40
77 >30
78 0.10
79 >30
80 >30

JP 2009-509927 A 2009.3.12

10

20

30

40



(117)

goooao
81 13.6
82 26.6
83 >30
84 1.08
85 >30
86 >30
87 >30
88 >30
89 >30
90 >30
¢l 248
92 204
93 20.5
94 10.3
95 20.7
96 6.45
97 >30
98 7.33
99 21.5
100 1.95
101 >30
102 7.99
103 1.717
104 25.7
105 >30
106 19.5
107 >30
108 4.33
109 26.4
110 >30
111 >30
112 29.8
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Accarding to Inarmational Patent Classification (IPG) orto bolh nallanal dlasslfication and IPG
B, FIELDS SEARCHED
Minlmum dosumentetion searched (tlassification syslem lolluwsd by classlfication symbols)

A61P ABIK CO7D

Dooumantation searshad othet than minlmum documeniation 1o the extent that such documends are cluded in the flekds searched

Elsctronic data bage consulied during the international search (name of date base and, where praslical, seerch terms used)
EPO-Internal, WPI Data, EMBASE, BIOSIS, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Catagory™®

Gitation of document, with Indication, where apyropiiate, of the relevant passages Relevant 1o claim No.

EDWARDS G ET AL: "STRUCTURE-ACTIVITY
RELATIONSHIPS OF K+ CHANNEL OPENERS"
TRENDS IN PHARMACOLOGICAL SCIENCES,
ELSEVIER, HAYWARTH, &B,

vol. 11, no. 10, October 1990 (1990-10),

1-15

pages 417-422, XP002034758
ISSN: 0165-6147

figure 1; compound EMD 52692
page 417, right-hand column,
figure 1

page 418, left-hand column,

paragraph 1;
last paragraph
-/—

Further documents ars listed In the confinuation of Box C.

E Sea patent family annex.

* Bpacial categaries of cled documents :

*A* document deflnlng the genaral slahe oftha ant which is not
consldered to be af particular relaw

"E* earlisr decumant but published on or aﬂer the Intemnational
filing daie

*L* dogument whith may throw doubts on Frlurlty clalm{s) or
which is ciied to establish The publication date of anothar
oitetion or ather special reason (as specifie

"* document referving to an oral disclosure, use, exhibition or
olher means

*P* document published priar to the international 1lling date but
later than the priorly date claimed

'™ Iater docurnant publshed after the intermational flfing data
date and nct in confiict with the application: but

ciled to undarstand the principle or theory undarlying tha
Invention

"X document of particular relevance; the clalmed Inventien
cannot be considered novel or cannot ba considared to
Involve an inventive step when the document Is taken alone

=y* document of particular relevance; the claimed Invantion
cannot ba consldarad te nvolva an wentive siap when the
document fg combined with one or mere other such decu—
mants, such combination being obvious to & parson skillad
inthe an.

“&" document member of the same patent famliy

Date of the actual complation of the Internalional saarch

18 April 2007

Date of malling of the iMemalional search repont

07/05/2007

Name and malling address of the ISA7
European Patent Ofica, P.B. 5318 Patentiaan 2
MI_ - 2260 HV Fjswifc
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax (+31-70) 340-3016

Auihorized officar

Hartinger, Stefan

Fommn PGT/ISA210 {secand ehek) (Aprl 2006)
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X

ROBERTSON D W ET AL: "POTASSIUM CHANNEL
MODULATORS: SCIENTIFIC APPLICATIONS AND
THERAPEUTIC PROMISE"

JOURNAL OF MEDICIMAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTOM, US,

vol. 33, no. 6, June 1990 (1990-06), pages
1629-1641, XP002034757

ISSN: D022-2623

page 1537, right-hand column, paragraph 1;
compound 15

page 1538 - page 1540

MANNHOLD R ET AL: "6-Substituted
benzopyrans as potassium channel
activators: synthesis, vasoditator
properties, and multivariate analysis.”
JOURNAL OF MEDICINAL CHEMISTRY 25 MAR
1999,

vol. 42, no. 6,

25 March 1999 (1999-03-25), pages 981-991,
XP002418870

ISSN: 0022-2623

page 983, right~hand column, paragraph 2 -
paragraph 3; figure 3; compounds
14,34-44,47,48

SALAMON EKKEHART ET AL:

"6-Sul fonylchromenes as highly potent
K{ATF)-channeil openers.”

JOURMAL OF MEDICINAL CHEMISTRY 28 FEB
2002,

vol. 45, no. 5,

28 February 2002 (2002-02-28), pages
1086-1087, XP002418871

1SSN: 0022-2623

page 1086, right-hand column, last
paragraph — page 1087, left-hand column,

" paragraph 2; tables 1,2:; compounds 1,4-29
ATWAL X § ET AL: "Cardioselective
Anti-Ischemic ATP-Sensitive Potassium
Channel Openers. 3. Structure-Activity
Studies on Benzopyranyi Cyanoguanidines™
JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, US,
vol. 38, no. 17, 1985, pages 3236-3245,
XP009030005
ISSN: 0022-2623
compounds 58-60

—f—

1-15

Form PCTASA/210 {sontinuation of sacond sheet] (April 2005)
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X

X,Y

XY

ASHWOOD V A ET AL; "SYNTHESIS AND
ANTIHYPERTENSIVE ACTIVITY OF 4-(CYCLIC
AMIDO)~2H-1-BENZOPYRANS"

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCLETY. WASHINGTON, US,

vol. 29, 1986, pages 2194-2201,
XP0D08050667

ISSN: D022-2623

table IV; compound 47

EP 0 205 292 A2 (BEECHAM GROUP PLC [GBI)
17 December 1986 (1986-12-17}

claims 1,11-13; example 6

EP 0 273 262 A2 (MERCK PATENT &MBH [DET}
6 July 1988 {1988-07-06)

page 8, 1ine 40 - page 16, Vline 5; clafms
1,5-8

page 2, last paragraph

EP 0 172 362 A2 (BEECHAM GROUP PLC [GR])
26 February 1986 (1986-02-26)

page 11, Tast paragraph; claims; example 4
EP 0 406 656 Al (MERCK PATENT GMBH [DE])
9 January 1991 (1991-G1-09)

page 1, line 35 - Tine Bl; claims;
gxamples 4,5

WO 93/23393 A (AMERICAN HOME PROD [US])
256 November 1993 (1993~11-25)

page 2, 1ine 18 -~ 1ine 19; claims

EP 0 350 805 Al (BEIERSDORF A& [DE]
BETERSDORF LILLY &MBH [DE])

17 January 1990 (1990-01-17)

claims 2-4; examples 31,33,34,36,41,43
EP 0 298 452 A2 (HOFFMANN LA ROCHE [CHI)
11 January 1989 (1989-01-11)

formula X, IVa

page 3, Tine 17 - line 27; claims 7,15-19

GB 2 242 628 A {SANDOZ LTD [CHI)

9 October 1991 (1991-10-09)

page 9; compounds RO 31-690

page 10, paragraph 2 - last paragraph;
claims 1,9

e

1-15

1-15
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BURRELL G ET AL: "variation in the
aromatic ring of cromakalim:
antihypertensive activity of
pyranopyridines and
6-alky1-2H-1-benzopyrans.”

JOURNAL OF MEDICINAL CHEMISTRY NOY 1990,
vol, 33, no. 11, November 1990 (1990-11),
pages 3023-3027, XP002418872

ISSN: 0022-2623

page 3023, left-hand column, last
paragraph; table 1; compound 12

BUCKLE D R ET AL: “Relaxant activity of
4-amido-3,4-dihydro-2H-1-benzopyran-3-o1s
and 4-amido-2H-1-benzopyrans on guinez pig
isolated trachealis."”

JOURNAL OF MEDICINAL CHEMISTRY NOv 1990,
vol. 33, no. 11, November 1990 (1990-11),
pages 3028-3034, XP002418873

ISSN: 0022-2623

table II; compounds 29,32-42

BERGMANN R ET AL: "Synthesis and
antihypertensive activity of
4~-(1,2-dthydro-2-oxo-1-pyr
idy1}-2H-1-benzopyrans and related
compounds, new potassium channel

activators.” }
JOURNAL OF MEDICINAL CHEMISTRY FEB 1990, '

vol. 33, no. 2, February 1930 (1990-02),
pages 492-504, XP002418874

ISSN: 0022-2623

table III; compounds 18,19

page 496, right-hand column, last
paragraph - page 497, right-hand column,
Tast paragraph

US 5 236 935 A (YOO SUNG-EUN [KR] ET AL)
17 August 1993 (1993-08-17)

the whole document

EP 0 413 438 A (BEECHAM GROUP PLC [GBI)

20 February 1991 (1991-02-20)

clafms; compounds E5,E6,5,6

US b 284 B57 A (BUCKLE DEREK R [GBY ET AL)
19 October 1993 (1993-10-19)

claims; examples 7,12

US 5 171 857 A (QUAGLIATO DOMINICK A [US])
15 December 1992 (1992-12-15)

the whole document

—f—

1-15

1-15

1-15

Farm RGTASA/210 (rontinuation, of essond sheet) {Aprl 2006)
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Ralevant to claim No.

X

US 5 254 578 A (HASHIMOTO TOSHIHIKO [JP]
ET AL) 19 Gctober 1993 (1993-10-19)
column 3, line 15 - Tine 16; examples 5,6
EP 0 308 792 A2 (MERCK PATENT GMBH [DEI)
29 March 1989 (1989-03-29)

farmula Ib

page 2, iine 23

page 3, line 39; claims; examples

US 4 210 591 A (BURRI PETER [CH])

1 July 1980 (1980-07-01)

claims; example 9

ATTWOOD M R ET AL:

TETRAHEDRON LETTERS, ELSEVIER, AMSTERDAM,
NL,

vol. 32, no. 6, 1991, pages B11-814,
XP002032330

ISSN: 0040-4039

compounds 1,4

VULTGONDA V¥ ET AL: "A new class of potent
RAR antagonists: dihydroanthraceny?,
benzochremenyl and benzothiachromeny?
retinoids"

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS,
OXFORD, GB,

vol. 9, no. 5, § March 1999 (1999-03-08),
pages 743-748, XPDO4157605

ISSN: 096D-894%

page 744, Tast paragraph; compounds BB,9B
GABBUTT ET AL: "Reactions of some
2H-Chromenes and 2H-Thiochromenes with
triazolinediones”

TETRAHEDRON, ELSEVIER SCIENCE PUBLISHERS,
AMSTERDAM, NL,

vol. 51, no. 48, November 1995 (1995-11),
pages 13277-13290, XP0O05249958

ISSN: 0040-4020

page 13282; compounds 14A,14B

KABBE H J ET AL: "Synthesen und
Umsetzungen von 4-Chromancnen®

ANGEWANDTE CHEMIE, VCH
VERLAGSGESELLSCHAFT, WEINHEIM, DE,

vol. 94, 1982, pages 254-262, XPU02418875
ISSN: 0044~8249

page 257; compounds 34,36

US 5 470 872 A (BUCKLE DEREK R [EB] ET AL)

28 Movember 1995 (1995-11-28)
column 1, 1ine 66; claims: example 2

_____ .

1-15

1-15

Form PGTASA/210 (connuation of secand sheet) (Aprll 2005)
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Chtaticn of document, with Indicalion, whete appropHate, of the relevan passapes

Retevant 10 clalm No,

X

US 5 387 587 A (HAEUSLER GUENTHER [DE] ET
AL) 7 February 1995 (1995-02-07)

column 16, Tine & - ¢olumn 18, Tine 24;
claims; examples 1,12,14,15

W0 2005/033073 A2 (ADOLOR CORP [US]; DOLLE
ROLAND E [US]; LE BOURDONNEC BERTRAND
1US]; AJ) 14 April 2005 (2005-04-14)

page 3, 1ine 1 - 1ine 10; claims

page 27, paragraph 2

page 29, paragraph 3 - paragraph 6

formuta I1

page 35, last paragraph; claims; compounds
IN-1T, 2B,26-F

ASHWOOD ¥ A ET AL: “SYNTHESIS AND
ANTIHYPERTENSIVE ACTIVITY OF PYRAN OXYGEN
AND AMIDE NITROGEM REPLACEWMENT AMALOGUES
OF THE POTASSIUM CHANNEL ACTIVATOR
CROMAKALIM"

JOURNAL. OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, VS,

vol. 34, no. 11, November 1991 {1991-11),
pages 3261-3267, XP002034759

ISSN: 0022-2623

page 3264, left-hand column, last
paragraph - right-hand column, paragraph
1; table 1; compounds 6,18,24-26

BERGMANN R ET AL:
"4-HETEROCYCLYLOXYO02H-1-BENZOPYRAN
POTASSIUM CHANMEL ACTIVATORS™

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, US,

val. 33, no. 10,

1 October 1990 (1990-10-01), pages
2759-2767, AP000566907

ISSN: 0022-2623

page 2765, left-hand column, paragraph 4;
compounds 9,16,17

EP 0 400 430 A2 {MERCK PATENT GMBH [DEI)
5 December 1990 (1990-12-05)

page 3, line 40 - 1ine 52; claims; example
6

e

EP 0 363 883 A (MERCK PATENT GMBH IDEI1}
18 April 1990 (1990-04-18)

page 2, line 33 - 1ine 49; claims 1,5-8;
example 4

EP 0 489 327 A1 (MERCK PATENT GMBH [DET)
10 June 1992 (1992-06-10)

page 2, line 38 - line 53; claims;
examples §,6 -

Y-

1-15

1-15

1-15

1-15

1-15

Fomn POTASA210 (servinuation of second shesl) {Aprl 200s)

page © of §



(125)

INTERNATIONAL SEARCH REFORT

JP 2009-509927 A 2009.3.12

Intarnationsl applieation No
PCT/US2006/033871
C(Contiruation). DOGUMENTS CONSIDERED TO BE RELEVANT
Catagory™ | Gltation of document, with Indication, where appropriata, of the relevant passages Rekevant 10 claim No.
X SANTHOSH K C ET AL: "Synthesis of 1-5
pterocarpans by means of a disfavoured
b-endo-trig radical cyclization reaction™
EUROPEAN JOURNAL OF ORGANIC CHEMISTRY,
WILEY-VCH YERLAG, WEINHEIM, DE, 2001,
pages 3461-3466, XF002429857
ISSN: 1434-193X
page 3463; compounds 12A,12B,12C
X US 5 206 252 A (BUTERA JOHN A [US] ET AL) 1-15
27 April 1993 (1993-04-27)
columr 1, Tine 62 - 1ine 63; claims
A LEE, SUNKYUNG ET AL: 1-15
"4-[{N-Tmidazol1-2-ylmethy1)ani1inolpyranop
yridine analogs as novel anti-angiogenic
agents"”
BULLETIN OF THE KOREAM CHEMICAL SOCIETY ,
26(4), 619-628 CODEN: BKCSDE; ISSN:
0253-2964, 20 April 2005 (2005-04-20),
pages 619-628, XP002429858
figure 1; table 1
A EP 0 655 448 Al (CHUGAI PHARMACEUTICAL CO 1-15
LTD [JP]) 31 May 1995 (1995-05-31)
claims; example 26; table 1
X EP 0 301 713 A {BEECHAM GROUP PLC [GB]} 1-15
1 February 1982 (1989-02-01)
page 3, 1ines 42,43,46
page 3, paragraph 3; claims
X EP 0 214 818 A2 (BEECHAM GROUP PLC [GBI1) 1-15
18 March 1987 (1987-03-18)
page 1, paragraph 3; claims
page 4, 1ast paragraph - page 5, paragraph
3
page 2, line 7 - line 8
page 3, 1ine 14 - line 15; ciaims
X EP O 488 301 A (URIACHM & CIA SA J [ESD) 1-15
3 June 1992 (1992-06-03)
page 3, paragraph l; claims; compounds
12,51-54
pages 12,15
A FR 2 670 780 Al (SYNTHELABO [FRI) 1-15
26 June 1992 (1992-06-26)
page 10; compounds 17-19
page 12, paragraph 2; claims
—f—

Form PCTASA2L0 (oordinuaiion of seoond sheet) {Aprll 2008)
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Categary™

Ciiation of documant, with Indication, where appropriate, of the relevant passages

Ralevant lo claim No.

A

SATO H ET AL: “Vasorelaxant activity of
Z2-fluoroalkyi-6~nitro-2H-1-benzopyran—4~ca
rb othlcamide and -carboxamide K<+>
channe! openers®

BIOORGANIC & MEDICIMAL CHEMISTRY LETTERS,
OXFORD, GB,

vol. B, no. 3,

2 February 1995 (1995-02-02), pages
233-236, XPO0AB19353

ISSN: 0960-894%

figure 1; tablie 1

TAKA ET AL: T™6-Substituted
2,2-Bis(fluoromethyl }-benzopyran—4-carboxa
mide K+ channel openers"

BIOORGANIC & MEDICINAL CHEMISTRY, ELSEVIER
SCIENCE LTD, GB,

vol. 8, no. 6, 2000, pages 1393-1405,
XP002212443

ISSN: 0968-0896

figure 1; table 1

YOSHING K ET AL: ‘"Organic phosphorus
campounds. 5.
{4-Benzothiazo1-2-yTbenzyl)amidophos
phonate as potent calcium antagonistic
vasodilators."

JOURNAL OF MEDICINAL CHEMISTRY AUG 1990,
vol. 33, no. &, August 1990 (1990-08),
pages 2192-2196, XP002429859

ISSN: 0022-2623

page 2193, left-hand column, paragraph 1 -
paragraph 2

TAWATA S ET AL: “SYNTHESES AND BIOLOGICAL
ACTIVITIES OF DIHYDRO-5,6-DEHYDROKAWAIN
DERIVATIVES"

BIOSCIENCE BIOTECHNOLOGY BIOCHEMISTRY,
JAPAN S0C. FOR BIOSCIEMCE, BIOTECHNOLOGY
AND AGROCHEM, TOKYO, JP,

vol. 60, no. 10, October 1996 (1996-10),
pages 1643-~1645, XP001078728

ISSN: 0916-8451

figure 1

1-18

1-15

1-15

Forn FCT/ISAA10 {continustlon of 2econd shest) [Aprl 2006}

page 8 of 8



(127) JP 2009-509927 A 2009.3.12

Interniational application: No,

INTERNATIONAL SEARCH REPORT PCT/US2006/033871

Box l Obssrvations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Raport has not been esiablished in reSpact of certain cialms under Article 17{2)(8) for e following reasons:

1. || ClaimsNos.:
because they relats to subject matter not raquired to ba searchad by thls Authorlty, namaly:

2 D Claims Nos.:
because they relats 1o parts of the Intemational Application that do not comply with the preseribed requirements to such
an extent that no meantngful iIntemational Search can be carried out, specifically:

4. D Claims Nog.:

because ey are dependant claims and are not drattad In accordanca with ha sacond and third sentences of Rule 6.4(a).

Box lll Observations where unity of inventfon Is lacking (Continuation of Hem 3 of flrst sheet)

This Intemationa! Searching Authority found muttiple inventions in this international application, as follows:

see additional sheet

1. III Ag all recpirad adoitional search fees wers timaly peid by the applicant, this Intemational Search Report covers all
saarchable ¢laims.

2. |_] s all searchabis claims cculd be ssarched without efiort Justiying an acdionat fee, this Authorlty dld ot Invie payment
of any additional fee.

a. D As anly some of the required addidonal ssarch leas were dmely pald by the applicant, this Intemational Sesrch Report
covers only those claims for which fees wers pald, specifically claims Nos.:

4. D No required additional search fees ware timely paid by the applicant. Canssguently, this Inismational Search Raport I8
restdcted 1o the Invention first mentioned in the clalms; # is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

I:E No protest accompanled the payment of additional saarch feasa.

Form POT/I3A/240 (continuation of first sheet (2)) (January 2004)
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