wo 2013/106643 A3 |1 N0F V00000 R O 0 OO O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/106643 A3

18 July 2013 (18.07.2013) WIPOIPCT
(51) International Patent Classification: shire SG1 2 NY (GB). MIAH, Afjal, Hussain; c/o Glaxo-
CO7K 19/00 (2006.01) CO7D 207/26 (2006.01) SmithKline, Gunnels Wood Road, Stevenage, Hertford-
CO7D 413/12 (2006.01) C07J 9/00 (2006.01) shire SG1 2 NY (GB). CAMPOS, Sebastien, Andre; c¢/o
CO7D 413/14 (2006.01) GlaxoSmithKline, Gunnels Wood Road, Stevenage, Hert-
. . fordshire SG1 2 NY (GB). LE, Joelle; c/o GlaxoSmithK-
(21) International Application Number: line, Gunnels Wood R(oad? Stevenage, Hertfordshire SG1 2
PCT/US2013/021136 NY (GB).
(22) International Filing Date: (74) Agent: COLEMAN, Henry, D.; Coleman Sudol Sapone,
11 January 2013 (11.01.2013) P.C., 714 Colorado Avenue, Bridgeport, CT 06605-1601
(25) Filing Language: English (US).
(26) Publication Language: English (81) Designated States (unless otherwise indicated, for every
L. kind of national protection available). AE, AG, AL, AM,
(30) Priority Data: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(71) Applicants: YALE UNIVERSITY [US/US]; Two Whit- DO, DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
ney Avenue, New Haven, CT 06511 (US). GLAXOS- HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
MITHKLINE INTELLECTUAL PROPERTY DE- KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
VELOPMENT LIMITED [GB/GB]; 980 Great West ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
Road, Brentford, Middlesex TW8 9GS (GB). CAM- NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
BRIDGE ENTERPRISE LIMITED UNIVERSITY OF RW, SC, 8D, SE, 8G, 8K, SL, SM, ST, SV, 8Y, TH, TJ,
CAMBRIDGE [GB/GB]; Hause Forum, 3 Charles Bab- IM, IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
bage Road, Cambridge CB3 0GT (GB). M, ZW.
(72) Inventors: CREWS, Craig, M.; 286 Livingston Street, (84) D.esignated. States (unle.ss othefﬂwise indicated, for every
New Haven, CT 06511-1310 (US). BUCKLEY, Dennis; kind of regional protection available). ARIPO (BW, GH,
146 Cottage Street, Apt. 2A, New Haven, CT 06511 (US). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, 8Z, TZ,
CIULLL, Alessio; 22 Fitzwilliam Road, Cambridge CB2 UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
8BN (GB). JORGENSEN, William; 349 River Road, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Deep River, CT 06417 (US). GAREISS, Peter, C.; 76 E/{Eé El\iKF IMFTR’NGLB’I\%R’pIiRﬁUﬁ(I)E’RIS’ EE L; ;“II(J é‘l\\i
Noble Avenue, Milford, CT 06460 (US). MOLLE, Inge, TR), 0 AI,JI (B’F B} CF’ C (’} Ci Cl\;[ G,A éN > GO > GW,
Van; 2 Harvey Goodwin Gardens, Cambridge CB4 3EZ ML,MR NE S,N "l:D "fG) > > > > > >
(GB). GUSTAFSON, Jeffrey; 2F Drummond Drive, New e ’
Haven, Connecticut (US). TAE, Hyun-Seop; 589A Pro- Published:
Zfl?c; 3:61632::168‘3 ffHo ielll;arclg gflﬁl}uggjs )Eli/III6CIS—IIFI\IIJ ? (g}l]lgl; —  with international search report (Art. 21(3))
HOYER, Dentin, Wade; 25 Oakwood Road, Niantic, CT — before the expiration of the time limit for amending the
06357 (US). ROTH, Anke, G.; Dorfstr. 13a, 17498 claims and to be republished in the event of receipt of
Levenhagen (DE). HARLING, John, David; ¢/o GlaxoS- amendments (Rule 48.2(h))
mithKline, Gunnels Wood Road, Stevenage, Hertfordshire (88) Date of publication of the international search report:

SG1 2 NY (GB). SMITH, Ian Edward, David; c¢/o Glaxo-
SmithKline, Gunnels Wood Road, Stevenage, Hertford-

6 September 2013

(54) Title: COMPOUNDS & METHODS FOR THE ENHANCED DEGRADATION OF TARGETED PROTEINS & OTHER
POLYPEPTIDES BY AN E3 UBIQUITIN LIGASE

(57) Abstract: The present invention relates to bifunctional compounds, which find utility as modulators of targeted ubiquitination,
especially inhibitors of a variety of polypeptides and other proteins which are degraded and/or otherwise inhibited by bifunctional
compounds according to the present invention. In particular, the present invention is directed to compounds, which contain on one
end a VHL ligand which binds to the ubiquitin ligase and on the other end a moiety which binds a target protein such that the target
protein is placed in proximity to the ubiquitin ligase to effect degradation (and inhibition) of that protein. The present invention ex -
hibits a broad range of pharmacological activities associated with compounds according to the present invention, consistent with the
degradation/inhibition of targeted polypeptides.



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/021136

A. CLASSIFICATION OF SUBJECT MATTER
CO7K 19/00(2006.01)i, C07D 413/12(2006.01)i, CO7D 413/14(2006.01)i, CO7D 207/26(2006.01)i, C07J 9/00(2006.01)i, C!

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitication system followed by classification symbols)
CO7K 19/00; A61K 38/43; C12Q 1/00; C12N 5/02; C12Q) 1/48; CO7K 1/00; A61K 38/12; A61K 31/535; CO7K 14/00; A61K 38/16; C12N
15/00; C40B 30/04; CO7D 413/12; CO7D 413/14; CO7D 207/26; C07J 9/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

eKOMPASS(KIPO internal) & Keywords: ubiquitin ligase, degrade, inhibit, target protein ,
bifunctional compound, E3 ligase, Von Hippel Lindau, VHL, transcription gactor HIF-1a

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X W0 2011-008260 A2 (PRESIDENT AND FELLOWS OF HARVARD COLLEGE) 20 January 2011 1,2
See claims 1, 46 and 91; paragraphs [0009], [0013], [0023], [0078]-[0082],
[0137] and [0294].

A 3,4,39(2),40(2)
,42-45,55-90, 102

A AGHAJANYY, MARIAM et al., “Chemical genetics screen for enhancers of 1-4,39(2),40(2)
rapamycin identifies a specific inhibitor of an SCF family E3 ubiquitin ,42-45,55-90, 102
ligase™, Nature Biotechnology, 27 June 2010, Vol. 28, No. 7, pp. 738-742.
See the whole document.

A WO 00-50445 A1 (OKLAHOMA MEDICAL RESEARCH FOUNDATION) 31 August 2000 1-4,39(2),40(2)
See claims 8-9; p. 15. ,42-45,55-90, 102
A WO 2010-107485 A1l (THE TRUSTEES OF COLUMBIA UNIVERSITY IN THE CITY OF NEW 1-4,39(2),40(2)
YORK) 23 September 2010 ,42-45,55-90, 102
See claims 1, 13-17 and 30-31; paragraph [0265].
A WO 2012-003281 A2 (BRANDEIS UNIVERSITY) 5 January 2012 1-4,39(2),40(2)
See claims 1-4; p 21-22. ,42-45,55-90, 102
Further documents are listed in the continuation of Box C. g See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"Q" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 June 2013 (26.06.2013) 27 June 2013 (27.06.2013)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
: 189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan City, HEO, Joo Hyung
3 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-8150

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US2013/021136

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

ligase using small molecules to disrupt the VHL/HIF-1a interaction®,
Journal of The American Chemical Society, 27 February 2012, Vol 134,
No. 10, pp. 4445-4468.
See the whole document.

NOTE: Claims 39 and 40 are found twice. The search has been carried out
assuming that the later claims 39 and 40 subsequently followed by the
former claims 39 and 40 are considered to be claims 39(2) and 40(2),
respectively.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 00-22110 A1 (PRESEIDENT AND FELLOWS OF HARVARD COLLEGE) 20 April 2000 1-4,39(2),40(2)
See claims 1-4; pp. 11-12 and 21. ,42-45,55-90, 102
A WO 01-75145 A2 (RIGEL PHARMACEUTICALS, INC.) 11 October 2001 1-4,39(2),40(2)
See claim 104, ,42-45,55-90, 102
A WO 2011-160016 A2 (THE TRUSTEES OF COLUMBIA UNIVERSITY IN THE CITY OF NEW 1-4,39(2),40(2)
YORK) 22 December 2011 ,42-45,55-90, 102
See claims 1 and 4.
PX BUCKLEY, DENNIS L. et al., “Targeting the von Hippel-Lindau E3 ubiquitin 1-4,39(2),40(2)

,42-45,55-90, 102

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/021136

Box No. II  Observations where certain claims 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 reasons:

1. Claims Nos.: 110-121, 125-128
because they relate to subject matter not required to be searched by this Authority, namely:
Claims 110-121 and 125-128 pertain to methods for treatment of the human body by therapy, and
thus relate to a subject matter which this International Searching Authority is not required, under
Article 17(2)(a)(i) of the PCT and Rule 39.1(iv) of the Regulations under the PCT, to search.

2. }V{ Claims Nos.: See Extra Sheet
VAN

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:
See the Extra Sheet.

3. }I{ Claims Nos.: See Extra Sheet
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justitfying an additional fee, this Authority did not invite payment
of any additional fee.

3. |:| 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. |:| No 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 Nos.:

Remark on Protest |:| 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.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/021136

(Continuation of Box No. II.)

- (2) Claims Nos.: 6, 11-21, 23-37, 40, 47-50, 52, 92, 94, 95, 101, 104-109, 111, 112,
114-121, 123, 124, 127, 128, 131, 132, 134-141.

. The subject matter of claims Nos.: 6, 11-21, 23-37, 40, 47-50, 52, 92, 94, 95, 101,
104-109, 111, 112, 114-121, 123, 124, 127, 128, 131, 132, and 134-141 is so unclear and
indefinite that no meaningful search could be made because these claims are drafted in
reference to multiple dependent claims which are not drafted in accordance with second
and third sentence of Rule 6.4(a) of PCT.

- (3) Claims Nos.: 5, 7-10, 22, 38, 39, 41, 46, 51, 53, 54, 91, 93, 96-100, 103, 110, 113, 122,
125, 126, 129, 130, 133, 142-145.

Form PCT/ISA/210 (extra sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2013/021136
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2011-008260 A2 20.01.2011 AU 2010-273220 Al 08.03.2012
CA 2768299 Al 20.01.2011
CN 102510755 A 20.06.2012
EP 2356139 A2 17.08.2011
EP 2453908 A2 23.05.2012
IL 217551 D 29.02.2012
JP 2012-532929 A 20.12.2012
US 2011-0144306 Al 16.06.2011
US 2012-270800 Al 25.10.2012
WO 2010-011313 A2 28.01.2010
WO 2011-008260 A3 24.03.2011
WO 00-50445 Al 31.08.2000 AU 2000-33787 Al 14.09.2000
AU 2000-33787 B2 15.01.2004
CA 2362520 Al 31.08.2000
EP 1155030 Al 21.11.2001
EP 1155030 A4 14.12.2005
JP 2002-541775 A 10.12.2002
US 6858709 Bl 22.02.2005
WO 2010-107485 Al 23.09.2010 US 2012-135089 Al 31.05.2012
WO 2012-003281 A2 05.01.2012 WO 2012-003281 A3 24.05.2012
WO 00-22110 A2 20.04.2000 AU 1203000 A 01.05.2000
AU 2000-12030 Al 01.05.2000
US 7223556 Bl 29.05.2007
WO 00-22110 A3 16.11.2000
WO 01-75145 A2 11.10.2001 AT 377654 T 15.11.2007
AU 2001-251291 A8 15.10.2001
AU 2001-296362 A8 15.04.2002
AU 2003-208958 Al 02.09.2003
AU 2003-216541 A8 22.09.2003
AU 2003-216542 Al 22.09.2003
CA 2136194 C 30.10.2001
CA 2178199 C 27.03.2001
CA 2184807 Al 14.09.1995
CA 2184807 C 26.09.2000
CA 2188700 C 12.12.2000
CA 2188701 C 30.05.2000
CA 2215850 C 15.02.2000
CA 2215853 C 02.05.2000
CA 2215857 C 02.05.2000
CA 2215864 C 15.02.2000
CA 2215869 C 06.06.2000
CA 2215886 C 08.01.2002
CA 2215887 C 10.07.2001
CA 2234393 C 20.11.2001

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/021136
Patent document Publication Patent family Publication
cited in search report date member(s) date

CA 2256760 Al 04.12.1997
CA 2256760 C 15.12.2009
CA 2272958 Al 04.06.1998
CA 2272958 C 13.01.2004
CA 2283328 Al 17.09.1998
CA 2287071 Al 22.10.1998
CA 2287071 C 30.11.2004
CA 2288624 Al 12.11.1998
CA 2288624 C 05.08.2003
CA 2316138 Al 14.09.1995
CA 2316138 C 06.11.2001
CA 2329166 Al 04.12.1997
CA 2329166 C 13.08.2002
CA 2357502 Al 14.09.1995
CA 2357502 C 08.07.2003
CA 2358854 Al 25.11.1993
CA 2358854 C 14.11.2006
CA 2379146 Al 14.09.1995
CA 2379146 C 13.05.2003
CA 2424663 Al 11.04.2002
DK 1268847 T3 10.03.2008
EP 0466869 Al 22.01.1992
EP 0466869 A4 02.02.1994
EP 0466869 Bl 16.04.1997
EP 0641468 Al 30.09.1998
EP 0641468 A4 18.12.1996
EP 0641468 Bl 22.03.2000
EP 0706156 A2 10.04.1996
EP 0706156 A3 22.10.1997
EP 0706156 Bl 31.03.1999
EP 0731954 Al 18.09.1996
EP 0731954 A4 15.01.1997
EP 0731954 Bl 22.01.2003
EP 0749611 Al 06.02.2002
EP 0749611 Bl 19.06.2002
EP 0805408 A3 17.12.1997
EP 0805408 Bl 24.07.2002
EP 0807904 A3 17.12.1997
EP 0807905 A3 17.12.1997
EP 0807905 Bl 24.07.2002
EP 0807906 A3 10.12.1997
EP 0807906 Bl 21.05.2003
EP 0807906 B2 21.11.2012
EP 0814437 A3 04.02.1998
EP 0814438 A3 04.02.1998
EP 0814439 A3 04.02.1998
EP 0814439 B2 16.06.2010
EP 0830653 Al 06.07.2005
EP 0875866 A2 04.11.1998
EP 0875866 A3 03.11.1999

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/021136
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 0875866 Bl 21.05.2003
EP 0875866 B2 22.10.2008
EP 0883094 A2 09.12.1998
EP 0883094 A3 30.06.1999
EP 0952556 A2 27.10.1999
EP 0952556 A3 03.11.1999
EP 0960399 Al 10.04.2002
EP 0960399 B2 03.03.2010
EP 0961997 A2 08.12.1999
EP 0961997 A4 12.07.2000
EP 0981806 Al 01.03.2000
EP 0981806 A4 03.01.2001
EP 1004089 Al 31.05.2000
EP 1004089 Bl 24.10.2007
EP 1008094 Al 14.06.2000
EP 1008096 A2 14.06.2000
EP 1008096 Bl 02.01.2008
EP 1019869 Al 19.07.2000
EP 1019869 Bl 11.10.2006
EP 1022694 A2 26.07.2000
EP 1022694 A3 27.09.2000
EP 1022694 Bl 21.09.2005
EP 1025533 Al 09.08.2000
EP 1025533 A4 03.01.2001
EP 1107167 Al 24.11.2004
EP 1107167 Bl 22.10.2008
EP 1158469 A2 28.11.2001
EP 1158469 A3 29.06.2005
EP 1168254 A2 02.01.2002
EP 1168254 A3 06.02.2002
EP 1202224 A2 02.05.2002
EP 1202224 A3 04.05.2005
EP 1209632 A2 29.05.2002
EP 1227446 A2 31.07.2002
EP 1227446 A3 27.11.2002
EP 1227446 Bl 25.04.2007
EP 1227447 A2 31.07.2002
EP 1227447 A3 22.11.2006
EP 1246139 A2 02.10.2002
EP 1246139 A3 15.11.2006
EP 1268847 A2 02.01.2003
EP 1268847 Bl 07.11.2007
EP 1323139 A2 02.07.2003
EP 1479051 Al 24.11.2004
EP 1480176 A2 24.11.2004
EP 1480176 A3 13.04.2005
EP 1480177 A2 24.11.2004
EP 1480177 A3 20.04.2005
EP 1480177 Bl 07.11.2007
EP 1487973 Al 22.12.2004

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2013/021136
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1487973 A4 02.08.2006
EP 1903513 Al 26.03.2008
JP 08-110968 A 30.04.1996
JP 08-180239 A 12.07.1996
JP 08-185558 A 16.07.1996
JP 08-235408 A 13.09.1996
JP 08-249516 A 27.09.1996
JP 11-031251 A 02.02.1999
JP 11-053603 A 26.02.1999
JP 2002-109600 A 12.04.2002
JP 2003-091759 A 28.03.2003
JP 2003-529372 A 07.10.2003
JP 2005-518824 A 30.06.2005
JP 2994461 B2 22.10.1999
JP 2994461 B2 27.12.1999
JP 2995156 B2 22.10.1999
JP 3098420 B2 11.08.2000
JP 3253964 B2 22.11.2001
JP 4095805 B2 04.06.2008
US 2001-006557 Al 05.07.2001
US 2001-015311 Al 23.08.2001
US 2001-019624 Al 06.09.2001
US 2002-001393 Al 03.01.2002
US 2002-042083 Al 11.04.2002
US 2002-056605 Al 16.05.2002
US 2002-085745 Al 04.07.2002
US 2002-103757 Al 01.08.2002
US 2002-107801 Al 08.08.2002
US 2002-118871 Al 29.08.2002
US 2002-122580 Al 05.09.2002
US 2002-126885 Al 12.09.2002
US 2002-126886 Al 12.09.2002
US 2002-131630 Al 19.09.2002
US 2002-136442 Al 26.09.2002
US 2002-154804 Al 24.10.2002
US 2002-154805 Al 24.10.2002
US 2002-154806 Al 24.10.2002
US 2002-154807 Al 24.10.2002
US 2002-154808 Al 24.10.2002
US 2002-186876 Al 12.12.2002
US 2003-015395 Al 23.01.2003
US 2003-015396 Al 23.01.2003
US 2003-081824 Al 01.05.2003
US 2003-104474 Al 05.06.2003
US 2003-108233 Al 12.06.2003
US 2003-108947 Al 12.06.2003
US 2003-121752 Al 03.07.2003
US 2003-121753 Al 03.07.2003
US 2003-174874 Al 18.09.2003
US 2003-198373 Al 23.10.2003

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/021136
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2003-202690 Al 30.10.2003
US 2005-032139 Al 10.02.2005
US 5295196 A 15.03.1994
US 5467405 A 14.11.1995
US 5467406 A 14.11.1995
US 5633949 A 27.05.1997
US 5640463 A 17.06.1997
US 56562802 A 29.07.1997
US 5687963 A 18.11.1997
US 5692067 A 25.11.1997
US 5704491 A 06.01.1998
US 5724438 A 03.03.1998
US 5751840 A 12.05.1998
US 5790693 A 04.08.1998
US 5790697 A 04.08.1998
US 5806650 A 15.09.1998
US 5815592 A 29.09.1998
US 5832104 A 03.11.1998
US 5870487 A 09.02.1999
US 5875259 A 23.02.1999
US 5905810 A 18.05.1999
US 5909503 A 01.06.1999
US 5912982 A 15.06.1999
US 5960103 A 28.09.1999
US 5982918 A 09.11.1999
US 5992601 A 30.11.1999
US 6012565 A 11.01.2000
US 6028951 A 22.02.2000
US 6128402 A 03.10.2000
US 6220419 Bl 24.04.2001
US 6237739 Bl 29.05.2001
US 6241069 Bl 05.06.2001
US 6351551 Bl 26.02.2002
US 6363164 Bl 26.03.2002
US 6378683 B2 30.04.2002
US 6381354 Bl 30.04.2002
US 6459806 Bl 01.10.2002
US 6539104 Bl 25.03.2003
US 6603872 B2 05.08.2003
US 6628816 B2 30.09.2003
US 6636624 B2 21.10.2003
US 6647136 B2 11.11.2003
US 6650767 B2 18.11.2003
US 6654486 B2 25.11.2003
US 6661910 B2 09.12.2003
US 6665431 B2 16.12.2003
US 6678401 B2 13.01.2004
US 6678402 B2 13.01.2004
US 6724926 B2 20.04.2004
US 6724927 B2 20.04.2004

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/021136
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 6731786 B2 04.05.2004
US 6737244 B2 18.05.2004
US 6740495 Bl 25.05.2004
US 6748101 Bl 08.06.2004
US 6778693 B2 17.08.2004
US 6810137 B2 26.10.2004
US 6866134 B2 15.03.2005
US 6868954 B2 22.03.2005
US 6880692 Bl 19.04.2005
US 6915893 B2 12.07.2005
US 6919184 B2 19.07.2005
US 6929109 Bl 16.08.2005
US 6955253 Bl 18.10.2005
US 6979551 B2 27.12.2005
US 6980684 Bl 27.12.2005
US 6996263 B2 07.02.2006
US 7022493 B2 04.04.2006
US 7082216 B2 25.07.2006
US 7092560 B2 15.08.2006
US 7149336 B2 12.12.2006
US 7197173 B2 27.03.2007
US 7232024 B2 19.06.2007
US 7248731 B2 24.07.2007
US 7349566 B2 25.03.2008
US 7366338 B2 29.04.2008
US 7391897 B2 24.06.2008
US 7542598 B2 02.06.2009
US 7672499 B2 02.03.2010
US 7778456 B2 17.08.2010
US 7949582 B2 24.05.2011
US 8023715 B2 20.09.2011
US 8125624 B2 28.02.2012
US 8346610 B2 01.01.2013
US 8352322 B2 08.01.2013
WO 2011-160016 A2 22.12.2011 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - wo-search-report
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report

