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PROCESS FOR MAKING 2, 5-FURANDICARBOXYLIC ACID

BACKGROUND OF THE INVENTION

(0001 The use of natwal products as starting materials for the
manufacture of varous large-scale chamical and fus! produnts which are
presently made from petroloun- or fossit fuelbased starting materials, o for
the manufaciure of bicbased equivalents o analogs theretn, has been an
area of ncressing importance.  For example, 2 great deal of ressarch has
heen conducted inlo the conversion of natural products into fuels, as a
cleaner and, cerlainly, as a more sustalnable altermnative o fossil-fuel based
SREQY SOUNCEs,

00 Agricddtural raw matenials such as starch, cellulose, swerose or
inulin are inexpensive and renewable starting materials for the manufacture of
hexoses, such a8 gluoose and fructose. It has long been appreciated i fum
that glucose and othey hexoses, ot particular fructose, may be convearied into
other usefud matarials, such as Z-hydroxymethyl-S-furfuraldehyde, also known

as S-hydroxymsthyifurfural or simply hydroxymethylfurfural (HMPY

{

HO= A J
\ 7

\_/

Hydroxymethyifurfural

H

80031 The shesr gbundance of biomass carbohydrates avatlable
provides a strong renswable resource base for the developrent of commaodity

chamtical and fuel products based on HMF. For example, US Patent No.

) o

LA85 (81, issuad in June 2008 to Gong, sstimates, for exampls, that of the
approximately 200 bilfion tons of biomass produced annually, 95% was in the
form of carbohydrates, and only 3 to 4% of the total carbohydrales were then

used for food and othar purposes.
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{00041 In view of this fact, and due o HMP's various functionalities, #
has begn proposed that the HMF thus oblsinable from hesoses such as
fructose and glucose, could be utilized fo produce a wide range of produsis
derived from renewable rasources, such as polymers, solvants, surfactants,
pharmaceauticals, and plant profection agents. HMF has in this ragard bean
proposed, as aither a stading material or intermediate, in the synthesis of a
wide varisty of compounds, such as furfund dialcohols, dialdehydes, esters,
athers, halides and carboxylic acds.

[OGOSTA nunber of the products discussad in the Herature dertve from
the oxidation of HMF, ncludad ars hydroxymethydfurancarboxrylic acid
{HMFCA), formylfurancarboxylin acid (FFCAY  2.5-furandicarbundic  acid
{(FIXCA, alao known as dehydramucic acid), and dformpdfuran (OFF) OF
thesa, FICA has bean discussed as a biobased, renewable substiiute in the
production of such mult-megaton polvester polvmers ax  polvisthylene
tersphthalate) or polv{butylene lerephthalate). Dertvatives such gs FROA can
ha made from 2 B-dihydroxymethyifuran and 2.5
bs{hydroxymethyietrahydrofuran and used © make polvester polymers,
FEXCA esters have alse recently boen evaluated as replacements for
phithalate plasticizers for PVC, see, &g, WO 201102340141 and WQ
FOT1/02358041, both assigned fo Bvordk Oxeng GmbH, as wall as R
Sanderson et al., Journal of Rppl. Pol. Sci. 1884, vol. 83, pp. 17851783

(008l While FDCA and its derivatives have altracted a greal deal of
recert commercial interest, with FDCA being identified, for instance, by the
United States Depariment of Enargy i a 2004 study as one of 12 prionty
chemicals for establishing the “gresn” chemical industry of the future, the
potential of FDOA (due fo iis structural simifarity to ferephthalic acid} to be
used in making polyasters has been recognized al least as carly as 1948, see
GR 821,871 o Drewitt et al, "Improvemsents in Polymer.

[007 Unforlunately, while HMF and s oxidation-hased derivatives
such as FDOA have thus long been considered as promising bicbassd
starting materials, iMtermediates and final products for 8 varely of

applications, viable commarciab-soale propesses have proven elusive.  Acid-
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based dehydration methods have long been known for making HMF, beaing
used af lsast as of 1888 o prepare HMF from levuloss (Dull, Chem. Zig., 18,
218} and from sucrose {(Kiermaver, Chem Zig., 18, 1003). Howevar, these

initial syntheses ware not practioad methods for producing MHMF due o low
corversion of the starting material to product.  Inexpensive inorganic acids
such as H:80,, HPGy and HO! have been used, but these are used in
solution and are difficult {o recycle.  In order {o avoid the regsneration and
disposal problems, solid sulfonic acid catalysis have alse been used. The
solid soid resing have not proven entirely successiul as allematives, however,

bacause of the frmation of deactivating humin pobimers on the surface of the
resing

100081 In the acid-based dehydration methods, additional corpplications
arise from the rehydration of HMF, which viglds by-products such as levulinic
and formic acids.  Ancther unwanied side reaction includes the polymerization
of HMF andfor fructose resulting in humin polymars, which ars solid wasle
products and sol as catalyst poisons where solid acid resin catalysls ars
smploved, a3 just mentioned, Further complications may arise as a result of
solverd selsction.  Waler is easy o disposs of and dissolves fructose, bt
unforfunately, low ssipctivity and the formation of polymers and  hurmin
oreases under aqusous conditions,

[0008] The realization of an economical commeraial production of HMF
has aise been hindered by HMPF's comparstive instabilily and lendency to
degrade.  Ong approach that has been considered has bean fo sither form
mare siable and casily separated HMF derivatives, for example, HMEF ester
and sther derivatives, or to quickly remove the HMF from exposure to thoss
conditions, for sxample, addic condifions, tending to contrbule © ils
degradation.

[00101An example of the former approach may be found in US
2008/0156841 by Ranbom et al, in which a method s provided of producing
substantiaily pure HMF and HMF asters from 3 carbohydrate sourcs by

contacting the carbohydrate source with a solid phase calalyst | "substantiadly
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pure” was defined as referencing s purity of HMF of about 70% or greatar,

optionally about 80% or greater, or about 80% or greater,
G AN example of the lalter appreach may be found it WO
SORGIATE2448 by Dugnan of al, wherein HMF & proposed to be made by
3 mixing of agitaling an aquesus solution of frudose and Incrganic adld catalyst
with 3 walsr imntiscible organic solvent o form an emulsion of the agusous
and urganic phases, then heating the emulsion in a3 flow-through reacior at
slevaled pressures and allowing the agquecus and organic phases fo phase
separata. HMF is present in the aguenus and erganic phases in about aqual
t armounts, and s removed from both, for example, by vacuum svaporation and
vacuwn distiiation from the organic phase and by passing the aqueous phase
through an ion-axchange resin.  Residual fructose stays with the aguecus
phase, High fruclose levals are advocated for the initial aguenus phase, o
use relatively smaller amounts of solverd in relation to the amount of fruciose
i3 reacied.
{00181Hn commonbe-assigned Patent Coopsration Trealy Application
Mo, POT/USI288708 o "Procass for Making HMP and HMF Derivatives
From Sugars, With Rscovery of Unreacted Sugars Suilable for Dirsot
Fermantation to BEthanol”, now published as WO 2013108138 (WO 138", we
20 described a process for making HME or HME derivatives {8.g., the ester or
ather derheatives) from an aguecus hexose sugar solution in which, according
to cerlain embodiments, the acid-catalyzed dehydration step v conduciad
with rapid heating of the agqueocus hexpse solution from an amblent o a
reaction temperature, as wall as with rapid cooling of the HMF andfor HME
BN darivative uncorverted sugar mivture prior to the separation of a fermentatione
ready residual sugars product from the HMF andior HMF derivative product
In addition, the Hme hetwesn when the agueous hexoss solution has besn
introduced into 2 reactor and the HMF andfor HMF sther producis begin o be
cocksd s preferably limited
DO1318y accepting limiled per-pass conversion to HMF,  the overall

Vs
oo
2

gxposure of the HMF that & formed from any given aquecus hexose solution

o acidio, elevatad empsyalire conditions is Himied, and preferably tlle o no
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urwanted or unusable byproducts such as humins are prodused requiring
waste reatmenis. Separation and recovery of the products is simplified and
levels of HMF and other hexose dehydration produnts known 1o inhibit ethanal
production by fermentation gre reduced in the residusl sugars product o an

extant whereby the residual sugers product can be used directly for sthanol
fermentation ¥ degired. Processes  conducted  ax  desoribed  wers
characterized by very high sugar sccourtabifiies and high conversion
effiviencies, with very low logses of sugars being apparent.

[GO4i Even mors recently, In commonly-assigned Patent Cooperation
Treaty Application Serial No. PCTAUS014/18188 for "Procass For Making
HMF From Sugars With Reduced Byproduct Formation, And Improved
Stability  HMF Compositions”  (he “WO 188 Application™,  furthar
improvements are offgred for addressing some of the difficultiss that have
been encowttered i seaking to manufacture HMF on 8 commercial scale,
sapacially from commaon hexose sugars Fom com wetl or dry milling or from
the cellulosic fraction of a lignoceliulosic blomass, for example. In particular,
while WG 126 concermns limiting the exposure of HMF o acidic, slevated
termperature conditions, we found 0 the WO "85 Application that oxidation,
ncluding  especially  aulo-oxidation, of HMF alse plays a2 herglofors
unappreciated rode i s degradation.  Consequently, in the WO 188
Application, various processes are cortemplated whearein one o more haxose
sugars are dehydrated i g reduced oxvgen environment with reduced
degradation of the desired HMF productfesdstock for making FDUA or othey
oxidation products from HMF. As an example, in ong embodiment, an HME
production process according o WO 1138 can be conducted in 3 reduced
oxygen smwironment, before the HMF {or HMF derivative) & used as a
fesdstock 1 an oxidation process for making FOCA

0048]in s regard, notwithstanding the numercus  challenges
confronting those seeking a commercially viable process for making HMF - 80
that large-scale production of & suiteble HMF feedstock has not a0 far baen

reglized ~ nevarthaless, n recognition of the commercial interest in FDUA, a



N
LR

WO 2014/158838 PCT/US2014/020482

8
numbar of processes for making FOCA from HMF have been desaibed in the

fechnical and patent lteralure.

0018} Severst references deswribe processes for the oxidation of HMF
of derivatives of HMF In a Mid-Century type process or o somewhat modified
Mid-Century  type process, see, for example, US Patent Application
Publications No, J012/0058178 A1 1o Sanbom and 20130871080 to Muhoz
de Diego st al {with a number of like earlier references being describad i
each of these publications).

[T Fatent Cooperation Treaty Application Na. POT/AISZH12/08280¢
for “Spray Oxidation Prossss for Producing 2. 5-Furandicarbosylic Acid from
Hydrosymethylfurfural', now published as WO 2013033088 "W 'O8R™, i
Hlustrative as well in describing the use of the Mid-Century, homogenaous
CoffMn/Br catalyst for oxidizing HMF to FOCA in a spray oxidation proness,
het s notable also for the discovery that in the cortaxt of that spray oxidation
pocess & corude dehydration produst midture from & comventional acid
dehydration could be dirsctly solubllized i g sohant for the catalyst (seetic
acid being preferrad), spraved info the reactor and oxidized with subseguent
racovery of the FDCA product in an unespectedly high vield, Conseguently
an integrated, seamlass process is contsmpisted whergin the HMF nsed not
e isolated, purfind or derivalized fo prevent s degradation prior fo s
conversion  to FDRDOCA by oxidation, though as noled above it US
2009/015884 1 by Sanborn ef al. the acetale ester derivatives of HMF {Jormed
in sty from combination with the acelic acid solvent) are readily oxidized o

2id FDCA in tha presence of the CoMnBr catalysis.

L0181 While the discoveries of WO 138, WO 1188 and WO "058 thus
cart he sesn idhvidually andfor i1 combingtion o provide  significant
mprovements  in dealing with one  longestanding  impediment v the
commercial realization of processes for making HMF and for making the HMF
sxidation product FOCA ~ namaly, the instabilty and tendenoy of HMWF o
degrade ~ nevertheless all of the Mid-Century fype proggsses, howaver, use

a0 organic solvent of some kind, that must {given the amounts used) b
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recoversd and recycled;  the use, é‘a&%vew and recyele of an grganic sohvent
such as acetic acid adds significant cost to the overall process.

{0181 Other processes have been propossd for converting HMF fo
FOCA, including processas using different helerogenesus catalysts for the
oxidation of HMF o FOCA, but these various helerogensously catalyzad
mathods also have thelr drawbacks ~ for example, long reaction times for
reasongbie convarsions and vields, very dilute substrate concentrations, high
catalyst-to-substrate rafios, & high conterd of expensive metals such as gold
and platinum, difficulty i recovering the costly metal for reuse, generation of
significant waste in working up the catalyst, difficulty In separation of FOUCA
froaam the helerogensous catalyst and so forth.

{00201 would consequantly be highly desirable It a process wers
available wherein & much lsss costly metal catalyst oould be used for
hamogenecusly catalvzing the oxidation of HMF o FDCA In water along,
wheraby the sipsnss asscciated with the use, recovery and regycle of an
organic sobvent in the previously known, homogensously catalyred Mid-
Century typs processes could be avouded along with the aforementioned

drawbacks of the heterogeneously catalyzed methods,

SUMMARY OF THE INVENTION

F0241 The presant invention gccordingly In one aspect concams a
procass for converting HMF to FRICA, wherein? a quantity of HMF is dissoived
in watsr; the agusous sciution containing HMFE is combined with an oxygan
source In the presence of a humogenecus, water-soluble melal salt catalyst
and under conditions which are effactive for oxidizing HMF o form FDCA i
the prasence of the catalyst, but in the substantial absence of any solvent

ther than water; and FDUA produnt is precipitated out and recovered.

{00221 in ancther agpect, the prasent invention concemns a procass for
converting an aguecus feed containing one of morg sieoarbon sugars 1o
FROCA whergin the aqusous fead is dehydrated o a orude dehydration
product mixturs including HMF in the presence of an acid catalyst, then the

crude detwdration product mixture is combined with an oxygen sourcs in the
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presencs of a homogenaous, waler-scluble metal salt catalyst and under

conditions which are effective for oxidizing HMF fo form FDOA in the

presence of the catalyst, but in the substantial absence of any solvent othar

than water, and FIICA product so formed s precipitated out and recovarad.
3 It certain embodiments, the homogeneous matal salt catalyst is a cohalt

bromide catalyst.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
{B0231A preferred process of the prasent invention according {o either
1 aspect includes axidizing HMF i water in the presence of 2 hamogenaous
metal salt catalyst which is solubliized it the water, then separating ou the
poorly watsr-soluble FDCOA product from the calalyst by precipiiation followed
by filtration.
(0024} In general, the HMF and metal salt catalyst may be combined in
is water in any particular order, without mitation. Thus, for example, the

catalyst may be added {o an agueous solution of HMF.  This will be the most
corveniant means of making the combination in an integrated process
sccording to the seoond aspact, whergin a preceding acid-catalyzed
dehydration step is emploved for converting an aguaous feed containing ong

24 of mare shi-carbon sugars 1 a crude dehvdration product mixture including
HMF. The preceding acid-catalyzad dehydration slgp can be carried out by
any of the methods which hava been refersnced and describad abuove or by
any other known method for carrying out this transformation, but prefacrad
methods will smploy a solid acid catalyst andior be carried out using the

IS isachings of our WO 136 or WO 186 filings, in order to produce a orude
dehydration product minturs while reducing sxposure of the HMF therain o
conditions {including acidic conditions and especially anidic conditions at
alavatad temperatures, as wall as oxygen {(as shown by WO "188) prior o the
subssquent oxidation step} that may contribute 1o the degradation of HME

prior {o #s conversion fo FOCA by the subseguent axtdation step.

¥y
fe]

[B0281 in other embudiments, for example, whereln the HMF has baen

praviously, separately produced andfor wharsin an intermadiate HME
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purification or isolation step is usad in an integrated process after an acid-

catabyred dehydration step, the HMF and metal salt catalyst may be
conaurrently solubiized iy water; such an smbodiment will be understood as
consistent with the summary process sleps related above. In ancther
] ambodiment, the HMF s added o water in which the metal salt cataivst has
already been solubilized.
U028 The woygen source may be any material that will coniributa
oxygen for oxidizing the HMF to form oxidation produsts of HMF inolusive of
FOCA, for ssampls, aw, oxvgen-enriched air or oxvgen. The oxygen sowee
can b bubbled into the aquecus solution containing the HMF and matal salf
catalyst, or as shown in the example below, may be added o a eactor
containing the agqusous solution as a pressurized gas.
[0027] The concentration of HMF In the agueous solution nesd not be

inited, &g in the practice of the helercgensously catalyzad processes, o

;TJ';

maintain 3 low FDOA concentration in the aqueous solution and prevent the

FDCA product from precipiiating oul, thereby complicating separation from the

helarogenaous catalyst. As well no base & needed in order for such higher

HE feed concentrations o be used in order fo form the more readily soluble

carboxylale salts of FOCA, since the process of the prasent invention takes

28 advaritage of the poorly water-soluble nature of the ultimately desired FDOA
praduct to separale the FDCA product from the metal sall catalyst still
rernaining in the aquesus solution.

fO0IBA variely of metal sall catalysts may be used, for example, the

walsr-solubls salls of coball, mangansse, cerium and zirconium, aspecialy

28 the acetats, carbonale and halide (and particularly bromide) salls of thess
matals, A preferred catalyst is cobalt bromide. The cobalt bromide catalystis
considerably less cosily than the heleroganeous plstinum, gold and ruthenium
catalysts of the saveral references summarized above, and as 3
homoganeous cadalyst is more readily availabie 10 the reactants, enabling &

3 mich reduced catalysito-substrate ratio 1o be used with reasonable rsaction

times o achieve an goceplable conversion of the HME reactant and atleast a

certain acceptable yisld of the desired FDUA proaduct.
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[O0291 Typwally, the reaction temperaturs will be from 80 to 180

degress Calsius, using oxygen {0 pressurize the reactor to from 31 MPa,
gauges {300 psig) 1o 8.0 MPa, gauge (1000 pug), or using corresponding
pragsipes of oxygan-enriched aiy of air o provide an equivalent supply of
oxygen for the reaction. Al s coball bromide content of from .1 to 1.0 molar
percant {relative 1o the HMF substrate), reaction mas on the ordsy of fram 1
howr t0 10 hours can be expsoled to provide a vield of at least 30 percert of
FLOCA, Preferably, with optimization, vields of at least 358 parcent of FDUA will
be realived, and move preferably, at least 40 percent. Quantitative 1o near-
guantifative conversion of the HMF s expected, with good {o axceliant
catabyst iife.

{8030} The present invantion is furhser Hlustrated by the following, non-
Hmiting exampie:

{003 Example 1

[A032 Distilind HMF (& grams, 32% purity) was infroduced into a 100
mil MC Series, stainless steel stirred reactor vessel (Pressure Produsts
industries, Warmistey, PA), and cobalt (1) bromide dehydrate (38.8 mg) and
water (50 grams) were added. The reactor was charged with oxygern to 2.1
MPa (200 psi} and increased 10 4.8 MPa (880 psi) after 50 minutes. The
lemparalure increasad fom ambient temperaturs 1 reaction emparature of
10R0°C and after 0.5 hours at 1007°C, the reaction tomperature was increasad
from 100 to T15°C. The termperaturs was mainiained at about T15-117°C and
an oxygen pressure of 4.3 MPa (800 pai for an additional 1.5 hours, at which
time the reaction mixture was allowead 16 cood and the raaction remained
cnder oxygen almoesphers at ambilent lemperaturs for 15 howg, Samples
wers pulled regularly with the solids separated (retained) by vacuum filtration.
Conversion of the HMF was confirmed by gas chromatographyimass
spactroscopy, high performancs lquid chromalography andfor H nuctear
magnetc resonance. The solid that precipitated oul was identified by GOFHID
a3 essentiaily pure FOCA.



WO 2014/158838 PCT/US2014/020482

1
What is claimed is;

A process for comnverting HMF to FDCA, comprising:
providing an agueous solution comprising HMF;
3 combining the agquenus solution comprising HMF with an oxygen
SOUNE In
tha prasence of & homogeneous metal salt catalyst, but in the substantial
absence of any sclvent for the HMF and the homogensous mets salt catalyst

ather than waler, and undey conditions which are effective for oxidizing HMF

w

iny the prasence of the catalyst to form FOGA; and
recovering an FRCA precipitate.

2. A process according to claim 1, whersin the homogensous metal salt catalyst

2 selected from the group consisting of the acetate, carbonate and halids

13 salts of any of coball, manganese, cerium and zirconiu
3. A process according 1o claim 2, wherein the catalyst s oobalt bromide.

4. A process acoording to olaim 1, whersin the agquecus solidion comprising
26 HAMF s provided by dehydrating an agusous feed including one or mors sie

carbon sugars in the presence of an acid catalyst v vield & wrude dehydration
product midure comprising HMF, and by using the crude dehydration produnt
mixturg divectly and without any substantial efford v solale the HME thersin

the aguesus solution o be fed (o the subsegquent oxidation step.

L



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2014/020482

A. CLASSIFICATION OF SUBJECT MATTER
C07D 307/40(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C07D 307/40;, CO7D 307/50; CO7C 51/00; CO7D 307/46;, CO7D 307/68

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)

cKOMPASS(KIPO internal) & Keywords: FDCA*, HMF*, cobalt*

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2009-0156841 A1 (SANBORN ALEXANDRA J. et al.) 18 June 2009 1-4
See the whole document
A US 2012-0059178 Al (SANBORN ALEXANDRA J. ) 08 March 2012 1-4
See the whole document
A JP 2009-013079 A (CANON INC) 22 January 2009 1-4

See the whole document

|:| 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 is not considered
to be of particular relevance

carlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later
than the priority date claimed

g

o

o

"pr

e

'

myn

ng"

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

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

document member of the same patent family

Date of the actual completion of the international search

22 July 2014 (22.07.2014)

Date of mailing of the international search report

23 July 2014 (23.07.2014)

Name and mailing address of the [ISA/KR
International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No. +82-42-472-7140

Authorized officer
CHOI, Won Chul

Telephone No. +82-42-481-5578

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




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2014/020482

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2009-0156841 Al 18/06/2009 CA 2708232 Al 18/06/2009
CN 101896476 A 24/11/2010
EP 2217584 A2 18/08/2010
EP 2423205 Al 29/02/2012
JP 2011-506478 A 03/03/2011
JP 2013-231061 A 14/11/2013
KR 10-2010-0092054 A 19/08/2010
WO 2009-076627 A2 18/06/2009
WO 2009-076627 A3 15/10/2009

US 2012-0059178 Al 08/03/2012 CN 102459214 A 16/05/2012
EP 2430010 A2 21/03/2012
EP 2430010 A4 03/10/2012
US 8558018 B2 15/10/2013
WO 2010-132740 A2 18/11/2010
WO 2010-132740 A3 31/03/2011

JP 2009-013079 A 22/01/2009 None

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




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - wo-search-report
	Page 14 - wo-search-report

